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Zone A RCRA Facility Investigation
SWMU 39 - Technical Memorandum
Charleston Naval Complex

1.0 INTRODUCTION

This technical memorandum is provided to document the current status of the Corrective Measure
Study (CMS) being performed under the Resource Conservation and Recovery Act (RCRA)
of 1976, based on findings reported in the Zone A RCRA Facility Investigation Report,
NAVBASE Charleston, North Charleston, South Carolina (EnSafe, 1998). The purpose of the
CMS is to propose a remedial alternative for chlorinated solvents in groundwater. This report
includes the results to date of data collection and evaluation activities at solid waste management

unit (SWMU) 39 and a recommendation for continued evaluation.

SWMU 39 is located near the northernmost boundary of the former naval base, south of the Hess
Oil, Inc., tank farm. SWMU 38 is to the east and a wetland is approximately 500 feet
downgradient to the west. The area of SWMU 39 north of Building 1604 and approximately 300
feet south of the Hess Qil, Inc., tank farm was used for storage of petroleum, oil, and lubricant
(POL) drums. Figure 1.1 shows RFI soil borings and geoprobe locations for the SWMU 39 site

and its location within Zone A.

The site is currently used by Carolina Marine Handling for storage of miscellaneous items. This
reuse tenant occupies Building 1605 as well as other buildings at the former naval base.
According to the Charleston Naval Complex Redevelopment Authority (CNCRDA), the site will

continue to be used for industrial/maritime purposes.

Section 2 of this report is a summary of the CMS field work that has been performed as well other
data collection activities associated with SWMU 39. A description of the continued geologic and
hydrogeologic assessment is in Section 3.0, and Section 4.0 provides the results of the monitored
natural attenuation results. Section 5.0 is the results of fate and transport modeling and Section 6
i a conclusion and recommendation for continued activities. References are provided in

Section 7.
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Zone A RCRA Facility Investigation
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2.0 CMSFIELD WORK

2.1  Soil borings Sample Results

Site historical data suggests that the area north of Building 1604 is the source area for solvent
contamination based upon its previous usage as a storage area of petroleum, oil, and lubricant
drums. Conventional soil borings (46) and DPT soil samples (21) were collected around
Building 1604 through its foundation, and as far north as the Hess Property line during the RFI.
As summarized in the Zone A RCRA Facility Investigation Report (EnSafe, 1998), detections of

PCE and TCE in soil were scattered and not definitive of a coherent source area.

During CMS activities, fifteen additional conventional soil borings (039SB047 through 061) were
collected only from the upper interval (0 - 1 ft surface interval) in the near vicinity of
Building 1604 and analyzed for VOCs, SVOCs, and metals. VOC results are summarized n
Table 2.1. SVOC and metals data from these soil borings are included in Attachment A.

Table 2.1
YOCs detected in surface soil
10/12/98
Sample ID Concentration Qualifier Compound

039SB04801 39.0 Methylene chloride

3.0 J Toluene
1.3 J Ethylbenzene

4 8 ‘ J Xylene (Total)

2-1
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Table 2.1
YOCs detected in surface soil
10/12/98
Sample ID Concentration Qualifier Compound

{ug/kg)

039SB05001 150
46
24

Acetone
Methylene chloride
2-Butanone (MEK)

Toluene

Xylcne (Total)

0398B05101

1,2-Dichloroethene (total)
Acetone
2-Butanone (MEK)
1,2- chhloroethene (total)

0395B05201

~ 039SBOS401

— ey

Xylene (T;otal)
Methylene chloride
Ethylbenzene
Xylene (Total)
1,2-Dichloroethene (total}

0395B05501

T ey et ey

¥,

L] ,.V'*;

J estimated concentration

In order to depict the magnitude of soil contamination at SWMU 39, all the soil VOC data was
presented together in Figures 2.1 (surface soil) and 2.2 (subsurface soil) regardless of sampling
method. DPT samples were included in Figure 2.2 since they were taken over a 2 - 4 fi bgs
interval, which closely matches the subsurface soil sampling interval. SWMU 38 data was
included in these figures to further delineate the extent of VOC contamination. As a result, the

soil results represent several years of data.
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Chlorinated solvents were detected in seven of fifteen borings and were primarily encountered
along the perimeter and to the north of Building 1604. PCE was detected in three distinctly
separate locations (039SB011, 039SP009, and 039SP004), whereas TCE and 1,2-DCE was more
uniformly grouped around Building 1604.

Since no reported release was ever documented at the site, it is unknown whether the parent
compound was PCE or TCE. Furthermore, it is unclear whether TCE in soil represents a separate
release or is simply the result of in-situ PCE biodegradation. Based on the seemingly isolated PCE
soil detections and the more frequent TCE detections, it is reasonable to assume that several small

releases, probably in the form of drum leaks, occurred in the vicinity of Building 1604.

2.2  Well Installation and Groundwater Sampling History

As part of SWMU 39 CMS activities, several well clusters were installed subsequent to the
submittal of the Zone A RFI Report (EnSafe, 1998). Rotasonic drilling was used for all well
installation events. Four well clusters (016-019) were installed in August 1998 and targeted data
gaps within the heart of the plume to assist in the MNA evaluation. Based on the second round
of MNA groundwater data and updated groundwater flow maps, two additional well clusters (020
and 021) were installed at newly-determined downgradient locations. InJuly 1999, two well pairs
(022 and 023) were installed between the western CNC property boundary/Norfolk Southern Rail
spur and the apartment complex to the west to address groundwater quality off-site. A deep
monitoring well was paired with shallow well 042002 as a downgradient monitoring point along
the western edge of the property. Boring logs for these additional wells are included in

Attachment B,

As part of the RFI, a monitoring well sampling program was implemented at SWMU 39. Sixteen
groundwater sampling events were performed at SWMU 39, largely as the result of multiple well

installation phases. Figure 2.3 illustrates the Zone A monitoring well locations and includes CPT
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locations where groundwater samples were taken in 1996. Table 3.2 is an updated version of
Table 10.4.4 presented in the Zone A RCRA Facility Ivestigation Report (EnSafe, 1998) revealing
the additional groundwater evaluations and sampling events conducted at SWMU 39 since

submittal of the RFI report.

Table 2.2
SWMU 39 Groundwater Investigation
Time line of Events

# of wells installed # of wells sampled

t C ts
Date Even S I D S . D ommen

:I;istlx‘u'aﬁon 5 0 1 0 0 0 Initial wells irstalled per RFI
(Rousid 1) rk Plan' *

Dec. 95 GW Sampling 0 0 0 5 0 1 First quarter sampling event
‘ G ¢ o o o0 5 0 0 im

R \iestagatlon -
Apr. 96 GW Sampling 0 0 0 5 0 1 Second quarter sampling event

Jun. 96 . .Geoprobe 200 0 0 28 - .0 1

R N

6 GW Sampling

Aug. 96 GW Sampling 0 0 0 7 1 2 “Interim” sampling of Round 2
wells for VOCs.

V7

0 4 3 0 0 0 Based upon the CPT
(Round 3) investigation, additional
intermediate and deep wells were
installed for vertical delineation.

2-8
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Table 2.2
SWMU 39 Groundwater Investigation
Time line of Events

# of wells installed # of wells sampled

Comments

0 0 12 1 3 Fourth quarter event for initial
wells, first quarter event for
Round 2 wells.
0 -4 3 gt q
Jan. 57 MW Installation 3 0 P 0 0 0 Final data gaps, both horizontal
{Round 4) and vertical.

BT HGW Sammpling o 3 0 2
wells.

Mar. 97 GW Sampling 0 0 0 7 4 7 Second quarter event for Round

3 and 4 wells.

7 Fourth quarter event for Round
2, 3, and 4 wells.

] i i y
R Co e
[ ¢ PR

Aug. 98 MW Installation 4 4 4 0 0 0 Four well clusters addressing
(Round 5) suspected plume hot spots to

assist in MNA eval.
—_— .

a5 e

Jan. 99 MW Installation 2 2 2 0 0 0 Downgradient data gaps based
{Round 6) on second round MNA data
3 0 0 0 Two well pairs drilled west of
(Round 7) property boundary for offsite

migration concerns;
downgradient deep well at
SWMU 42.

2-9
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Table 2.2
SWMU 39 Groundwater Investigation
Time line of Events
# of wells installed # of wells sampled
Date Event
S 1 D S " b Comments

Aug.99 GWSamping 0 0 0. 26 11 17 Thirdround of MNA sampling

{MNA)
Aug. 99 GW Vertical - - - - - - Demonstration of profiling

Profile techniques at location

035GP038.

Oct.99 MW dnstallation 0 0.l "0 s © Multiles 03924M
%2 U (Round 8) . mg*mnéa jithi 7ige Qiéfci
samplitg intervals
Ocl. 99 GW Sampling 0 0 0 0 0 1 Multi-level well 03924M
sampled.
Notes:
S Shallow monitoring well
I Intermediate monitoring well
D Deep monitoring well
a During the geoprobe investigation, 21 borings were installed for collection of a shallow groundwater sample. Seven
samples from monitoring wells were also collected for analysis by the onsite laboratory during this investigation.
b During the CPT investigation, 13 borings were pushed on base to further define the stratigraphic relationship between

the shallow aguifer and the discontinuous clay layers that overlie the intermediate sand unit. Also, 16 borings were
pushed in the neighborhood streets off-base. In 13 of these locations, shallow groundwater samples were collected; and
in 8 of these locations, intermediate groundwater samples were collected,

Spatial VOC plots for each event shown in Table 2.2 are presented in Attachment B (Figures B-1

through B-24). These figures assist in depicting the extent of the BTEX and chlorinated solvent

plume. Note that shallow, intermediate, and deep wells were separated for clarity beginning with

the February 1998 MNA sampling event. Temporal plots of each well’s VOC history are also
presented in Attachment B (Figures B-25 through B-34). BTEX and chlorinated VOC results were

presented in separate plots for some well locations for clarity. These figures are discussed in

greater detail as they pertain to the MNA discussion in Attachment H.

2-10
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2.3  Soil Gas Survey

A soil gas survey was conducted in the vicinity of Building 1607, which lies downgradient from
Buildings 1604 and 1605. The purpose of this survey was to delineate any additional PCE sources
downgradient from the primary source area. This possibility was based upon shallow groundwater
data that indicates PCE in wells north of Building 1604 (039003 and 039005) but none
downgradient at 039012 (south) despite the presence of PCE in soil within a few feet of this
location (039SP009) (see Figures B-12 through B-18 in Attachment B). The reappearance of PCE
in shallow groundwater approximately 350 feet downgradient at 039013 suggested that a separate

PCE source area in soil may exist to the south.

Soil gas was sampled using a 700 foot long by 300 foot wide grid, with grid nodes spaced at 50
foot by 50 foot intervals (Figure 2.4) using a portable, calibrated vacuum assembly consisting of
a calibrated stainless steel syringe assembly and purge assembly. A total of 74 of 84 possible grid
nodes were sampled; those not sampled were inaccessible due to building foundations, loading
ramps, or shallow depth to water which restricted soil gas sampling. Nodes were offset based on
other obstructions such as railroad tracks. At each node, the soil gas sampled was obtain four feet
below ground surface (grass, asphalt, or concrete). Soil gas was analyzed on-site using a portable

gas chromatograph.

Based on the results of this initial grid, supplementary nodes were added to further characterize
the locale. As such, the grid was extended to the northeast and southwest to address detections
in those areas whereas to the northwest, samples were taken at inter-node locations (approximately
25 feet) for greater definition of the detections. Five confirmatory surface (0 - 1 foot) and
subsurface (3 - 5 foot) soil samples (039SGP16 through 20) were obtained near the major soil gas
detections. The only solvent detected in any of the samples was an estimated 1,2-DCE (total)
concentration of 2.0 ug/L (5.0 ng/L detection level) in the second interval of 039SGP17. Full
analytical data packages of the soil gas samples and confirmation soil samples are provided in

Attachment C.
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As depicted in Figure 2.4, soil gas detections were generally sporadic with only two general
groupings in the northwest and southwest. Only one detection of PCE (1.33 ng/L at grid node
350 W 200 N) occurred in close proximity to Building 1607, although no solvents were detected
in its corresponding soil sample. The greatest detection was of PCE at grid node 0 W 250 N
(12.2 ug/L); however, no solvents were detected in its corresponding soil sample nor any
neighboring grid nodes suggesting an isolated occurrence. PCE at this location may be associated
with TCE and 1,2-DCE found in shallow groundwater at 039018 approximately 70 feet southeast.
The second highest PCE detections occurred to the northwest, but again no detections were found

in the confirmation soil sample taken at grid node 200 N 650 W.

2.4  Storm Sewer Investigation

2.4.1 Surveying

Three primary west-east storm sewer lines cross SWMU 39. The first begins just northwest of
Building 1604 and runs east to Outfall #1 on the Cooper River. The second line begins just north
of 1614 (Former Propeller Yard) at the eastern edge of a westward trending drainage ditch and
runs east along Sixth St North to Outfall #2 on the Cooper River. The third line runs westward
from Outfall #3 on the Cooper River and bifurcates into three minor spurs between 1612, 16084,
and 1608B.

Twenty-one catch basins or drop-in basins along these three lines were surveyed to determine
approximate invert elevations (Figure 2.5). Groundwater infiltration into the sewer system is
possible due to the shallow water table conditions throughout SWMU 39. This potential was
documented during the Zone E RFI through the use of permanent pressure transducers (Draft
Zone E RCRA Facility Investigation Report, (EnSafe 1997). Schematic diagrams of each of these
inlets are provided in Attachment D.

2-17

14

15

16

17

18

19

20

21

22

23



Zone A RCRA Facility Investigation
SWMU 39 - Technical Memorandum
Charleston Naval Complex

This page intentionally left blank.

2-18



DH-022

44

PP
T §
ot

gt
il
L

i e, H
S TR

Fagad

LEGERD.

—
IRTIAR

i ey

Eh uiokm

s

e g
¥E

ER g

Mormer 2Ogiiaaga

S 32




Zone A RCRA Facility Investigation
SWMU 39 - Technical Memorandum
Charleston Naval Complex

2.4.2 Sewer Water Sampling

In conjunction with the surveying, surface water samples were taken at selected catch basins,
ditches, and culverts within the immediate vicinity of SWMU 39. Sampling was conducted on
January 20, 1999, after field reconnaissance two days earlier during a brief rainstorm. Water
levels at all sampling points were noticeably lower on January 20" and no inverts were flowing
at the time of sampling. As a result, it may be reasonably assumed that storm water was not the
major component of water in the basins at the time of sampling. Samples were taken using teflon
tubing and a peristaltic pump and were decanted directly into sample containers for VOA analyses

only.

The locations of the storm water samples are shown in Figure 2.6. Duplicate samples were taken
at each Tocation and were denoted with 1A or 1B in the last two digits of the sample ID. The
continuation of the second east-west trending storm sewer forms a bar ditch that extends to the
western property boundary. This bar ditch is heavily overgrown with shrubs and trees. Sample
039W00001 was taken at the culvert entering the bar ditch and 039WO00002 was taken at the
culvert beneath the western property fence. Sample 039W00004 was taken opposite a culvert
leaving CNC property south of well cluster 20. This culvert was not shown on any storm sewer
diagrams, so it is unclear if the culvert is merely for controlling run-off or if it is attached for any
storm sewer lines. Opposite this culvert and beneath the Norfolk Southern railroad tracks lies a
second culvert which connects to the marshy area formed by the tributaries to Noisette Creek. A
small depression has formed between the railroad culvert and the CNC culvert and becomes filled
with tidal water during extreme high tides. At the time of sampling, the depression was full of
water but the sample was taken as close as possible to the CNC culvert. Samples 039W00005 and
039W00006 were taken at catch basins DIA-009 and DIA-010, respectively. Sample 039W00003
was taken from a presumed isolated concrete basin in a grassy area just south of the east-west

trending bar ditch.
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No VOCs were detected in any storm sewer samples. Full analytical data packages from these

samples are provided in Attachment D.

2.5  Groundwater Vertical Profiling

Groundwater vertical profiling provides a means to collect water quality data at discrete vertical
intervals within an aquifer to determine the vertical stratification of dissolved contaminants and
other geochemical parameters. By obtaining discrete vertical samples, a detailed look at plume
morphology and composition may be made, leading to the identification of preferred hydrologic
flowpaths, which is especially advantageous in seemingly homogenous aquifers. This method
works best in permeable geological formations, such as the large, very fine grained sand body
which extends from ground surface to the top of the Ashley Formation, downgradient from
SWMU 39. Figure 2.7 depicts the location of the vertical profile, 039GP038, in the central
portion of Zone A. Besides geologic considerations, this location was chosen to fill a data gap in
the chlorinated solvent plume: chlorinated solvents have been detected in surrounding deep wells
03913D, 17D, and 16D in August 1999 (3™ round MNA sampling) while no solvents have ever
been detected at 03908D further downgradient. Thus, it was hoped that a vertical profile in this
location would further pinpoint the leading edge of the plume as well as some insight regarding

the plume thickness and vertical stratification of PCE, TCE, DCE, and VC.

Several methodologies may be employed to obtain vertical profile data either by conventional
drilling techniques or DPT. The vertical profile at SWMU 39 was obtained using DPT and three
groundwater sampling techniques: the innovative Waterloo Profiler™ (Solinst Drive-Point
Profiler™), the Solinst Stainless Steel Drive point Piezometer™, and the more traditional steel
casing and PVC screen. These techniques were employed to determine the feasibility of each in
this geologic setting as well as determining the ease of operation and optimal field sampling

protocol.
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The vertical profile was sampled in August 1999 at depths of 16, 18, 20, 24, 28, 36, and 48 feet
below ground surface (bgs). The parameters pH, ORP, specific conductivity, and DO were
obtained in the field using a flow through cell and direct readings meter while iron (II), chloride,
and alkalinity were determined via field titration kits. VOCs were analyzed by an off-site lab
using EPA Method 8260 (GC-MS). A summary table of the analytical results is presented in
Table 2.3. The full analytical results and data summary package from the DPT subcontractor
(Columbia Technologies, LLC) are provided in Attachment E.
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Table 2.3
Analytical Data Summary
Vertical Profile 039GP038

Date Time Depth Flow Rate Temp pH ORP Cond DO Ironll Cl Alk PCE TCE cis 1,2- 1,1- vC
(ft bgs) (ml/min) © {(mV) (mmho/em) (mg/L) {(mg/L) (mg/L) (mg/L) (xg/L) (ug/L) DCE DCA (ug/L)
—_— — g/l (ug/L)
811899 @st** PR TR - SR S NT ~2.4 30 50U 50U 507 500 USoU
8/18/99 36.4 5.9 -5 0.030 4.4 60 50U 5.00 50U 50U
S5 S s 0059 T o34 45 - 2 50U A - 50U
8/19/99 0.060 2.6 27 5.0 5.0U0 12 50U
8I18199:" 0.030 - 547 16507 500 50U Bousoy
8/19/99 0.023 2.5 13 2.1 50U 27 50U
811989 0032 7 22 30 11 4.8 116 35
8/19/99 0.030 3.0 NT 27 10 196 6.6
Notes:
NT = Not taken
* = Samples obtained using 2" diameter steel casing and PVC screen (3/4" diameter, 0.010" slot, 12" length)
*x = Samples obtained using Solinst Drive Point Profiler™
ko =

Samples obtained using Solinst Stainless Steel Drive-point Piezometer™
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As Table 3.3 reveals, the plume was encountered at 039GP038. Of note is that concentrations of
each chlorinated solvent compound increase with depth with the highest concentrations measured
at 48 ft bgs. Encouraging is the fact that cis-1,2-DCE, a TCE breakdown product, had the highest

concentrations of all compounds.

2.5.1 Future Profiling

Vertical profiling is a viable option to be pursued should additional delineation data be required
at SWMU 39. Of particular interest is the area downgradient of the clay aquitards where the
geology becomes primarily sand and the ultimate endpoint for solvent migration. Very little is
understood in this area regarding flow direction since deep well heads vary on the order of tenths
to hundredths of a foot. Additional vertical profiles oriented in a grid perpendicular to the
predominant intermediate and deep groundwater flow direction would enable the calculation of
contaminant fluxes within the sand aquifer, which would provide critical data for any future
contaminant transport modeling. EnSafe endorses the use of the Waterloo Profiler™ technology
in which the samples are taken in a single borehole without retracting the drill rods or requiring
decon between sample intervals. At other CNC sites with lithologies similar to that in central
Zone A, the Waterloo Profiler™ technology has been shown to be an extremely efficient and

consistent tool to collect delineation data for chlorinated solvent plumes.

2.5.2 Multi-level Well Installation and Sampling

A multi-level monitoring well, 03924M, was installed adjacent to the vertical profile location,
039GP038, to monitor the various intervals shown to have chlorinated solvent contamination (see
Figure 2.7 earlier). The multi-level monitoring well technology has been developed by Precision
Sampling, Inc., a DPT contractor based in Richmond, California. The specifications,
construction, and installation information is documented in Attachment E and only briefly

summarized here.
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The multi-level monitoring well consists of 1.7" OD polyethylene tubing that has seven separate
internal chambers. Ports are drilled into each chamber at the desired depths and fitted with 4"
stainless steel 0.01 foot slotted screen meshes. Filter pack sleeves of FX-50 sand may be placed
over the screened interval and bentonite packer sleeves are fitted above and below the screened
interval to allow for discrete sampling intervals. In cases of flowing sands, filter packs are often
not used since the native sediments will collapse directly onto the screened interval. No filter
packs were used in 03924M. The screened intervals are approximately 6" in length including the
filter pack sleeve. Bentonite packers average 1 foot in length. The wells are pre-built
aboveground and installed through a 5" diameter borehole. The borehole is advanced using DPT,
5" steel casing, and an expendable stainless steel point. The casing is retracted once the well is

in place and completed at the surface with either an aboveground riser or flush mount manhole.

The boring log for 03924M is included in Attachment E. All seven intervals were used for
monitoring and were set at depths of 19, 23, 28, 34, 39, 43, and 47 ft bgs. Groundwater samples
were collected from 03924M in October 1999, approximately 2 weeks after installation. Sample
identifications were constructed from the site name, 039, matrix sampled (groundwater) - GW,
well location (24) and port number (1-7), and sampling event (C2 in this case). For example, the
sample from Port 3 was identified as 039GW243C2. Approximately three chamber volumes were
evacuated prior to sampling using the calculations presented in the groundwater sampling form

presented in Attachment E.

Table 2.4 presents the results of the multi-level well sampling event. Full analytical data packages

for this sampling are provided in Attachment E.
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Table 2.4
Groundwater VOC Results from
Multi-Level Well 03924M

Compound__
ra%hlprbethem K
Trichloroethene ©
: ‘cns~1,2—1_~31c;1ﬁaroemenc

S & Acetone

039GW242C2 Tetrachloroethene
Trichloroethene

cis-1,2-Dichloroethene

Viny! Chloride J
Toluene -
emgbhloros’:ﬂlene ! J ) B g
’I‘rwlﬂt)roethene Y
ieis-1 2~D1chlorocﬂ1ene
e ‘ Toluene I
039GW244C2 Tetrachloroethene J
Trichloroethene )]
cis-1,2-Dichloroethene
Vinyl Chloride i)
1,1-Dichloroethene J
Toluene J
Acetone

039GW246C2 \ Tetrachloroethene - ‘ 57

Trichloroethene 25

cis-1,2-Dichloroethene DL 320
Vinyl Chloride 35
1,1-Dichloroethene 5
1,1-Dichloroethane 5
Benzene I 2

Notes:
7 estimated concentration
DL diluted result reported
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Figure 2.8 illustrates the vertical distribution of PCE, TCE, cis-1,2-DCE, and VC at 039GP038
and the adjacent multi-level well 03924M. Although the cis-1,2-DCE data is slightly higher in
(3924M samples, the multi-level well and vertical profile data compare favorably regardless of
the several methods used in obtaining samples at 039GP038. The profiles indicate that solvents
ar¢ pervasive from 16 - 47 ft bgs at the locale and also suggest that higher concentrations at
03924M from 20 - 25 feet and 39 - 42 feet interval may be the result of preferred contaminant
migration pathways through the aquifer. No lithology data is available at the locale to determine

if varying sand grain sizes or compositions might be the cause of this variability.
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2.6  Navy Environmental Detachment Diffusion Sampling

In July 1999, the Navy Environmental Detachment Charleston (DET) conducted passive volatile
organic compound (VOC) sampling in the marsh area west of SWMU 39 to determine if
chlorinated solvents were being transported beyond the Charleston Naval Complex (CNC)
property line and into the surrounding marsh area. The DET Completion Report was published
on August 19, 1999, including a methodology description and results. This section summarizes

the information provided in the DET’s report.

To gather analytical data, the DET used the diffusion sampling method. This method uses
polyethylene as semi-permeable membranes to allow for the passive diffusion of VOCs into the
sampling container. Theoretically, as VOCs in ground water pass through the area, volatile
compounds diffuse through the polyethylene sheet until an equilibrium state is reached. At this

stage the samples are retrieved for analysis.

In the marsh area west of SWMU 39, twenty-six sample locations at 50 foot intervals contained
twenty-six vapor samples and ten liquid samples. The samples were sent to a certified laboratory
for Appendix IX volatile analysis and results are in Appendix F (provided by DET). No
chlorinated solvents were detected above their respective USEPA surface water screening values
and groundwater maximum contaminant levels (MCLs) in the liquid samples. Based on these
results, the chlorinated solvent plume does appear to have migrated beyond the CNC property line
and into the marsh area. However, since there were three detections in the liquid samples,

continued sampling is recommended to monitor VOC transport.
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3.0 CONTINUED GEOLOGIC AND HYDROGEOLOGIC ASSESSMENT

3.1 Lithologic Unit Distribution

This section is an update to the Zone A / SWMU 39 geologic setting as presented in the Zone A
RCRA Facility Investigation Report (EnSafe, 1998). Additional deep borings, completed as part
of CMS activities, addressed geologic, chemical, and hydrogeologic data gaps. The additional
geologic information provided data needed to refine previous delineations of the subsurface

geologic units.

Two major geologic groups, Quaternary age sediments and the Tertiary age Ashley Formation,
have been identified at SWMU 39. As discussed in the Zone A RCRA Facility Investigation Report
(EnSafe, 1998), several marine transgression-regression episodes since deposition of the Ashley
Formation have resulted in erosion and deposition of several Quaternary and upper-Tertiary age
units in the Charleston area. The one persistent lithologic unit beneath CNC and this portion of
the Charleston peninsula is the Ashley Formation. Above the Ashley may lie any assortment of
younger Tertiary or Quaternary sediments. Anthropogenic fill materials overlay the entire

SWMU 39 area of CNC.

Figure 3.1A depicts the locations of well borings, cone penetrometer (CPT) locations, and
geologic cross section orientations in SWMU 39, Lithologic information from selected well
borings and CPT locations has been correlated and presented as geologic cross-sections in
Figures 3.1B and 3.1C. Quaternary age sediments have been grouped into a series of three
depositional assemblages for these correlations. Each depositional assemblage consists of several

associated ynits.
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m——

Each of the lithologic units, identified at SWMU 39, have been given informal names for purposes

of discussion. The following lithologic units have been identified at SWMU 39. They are

presented in ascending order with respect to the primary depositional series.

Tertiary Age Sediments

Ta:  Typically an olive-brown, calcareous, clayey silt. Areally extemsive, it is the basal

confining unit for the Charleston area. Ashley Formation

Quaternary Age Sediments

Q, Series

Qs

Qcs;:
Qdm:

Q, Series

Qs,:

Qcs,:

Qm :

A dark grey to black, fine to coarse loose sand. It typically contains shell
fragments and often phosphatic nodules. The basal portion of this unit may contain
considerable fines and a pebble lag.

Interbedded organic rich clay and dark grey sand.

A dark grey to black, with a greenish cast; stiff, organic-rich silty clay/clayey siit.
This unit is considered to be a compacted and dewatered Marsh Clay and

occasionally may contain some thin sandy laminae.

A grey to dark grey, very fine to fine and at times silty sand. This sand may have
some shell fragments.

Interbedded organic-rich clay and dark grey sand.

A dark grey to black, soft, organic-rich silty clay/clayey silt deposited as Marsh
Clay.
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Q, Series
Qs, :  Typically an olive-brown to orange-brown, and occasionally a light grey or tan,
predominantly very fine to fine grained sand with some grading to coarse.
Qcs;:  Interbedded clay and sand - at times clayey .
Qc : Inorganic clays of variable coloration, but typically orange-brown or blue- green.

Qp : Brown, peat consisting primarily of decaying vegetation/marsh grasses.

Recent
Qpm: A dark grey to black, very soft, organic rich clayey-silt associated with current Noisette
Creek deposition. This material is essentially marsh clay but is labeled here as Pluff Mud in order

to scgregate these sediments from older marsh clay deposited as part of the Q, Series.

Anthropogenic

Fill: Predominantly sand but may contain clay.

Figure 3.2 illustrates subsurface topographic features of the Ashley Formation (Ta) contact with
the overlying Quaternary age sediments in Zone A. Collectively, Figures 3.1B, 3.1C, and 3.2
depict the Ashley Formation and subsequent relationship with the overlying Quaternary sand and
clay deposits. The episodic nature of shallow marine deposition is clear from the cross sections

based on the overlapping sand and clay deposits of varied age, thickness, and extent.

Despite the complex geologic relationships illustrated in the cross sections, it is possible to reduce
most of Zone A and SWMU 39 into two generalized regions as shown in Figure 3.3. The
northwestern region of Zone A, which includes the primary SWMU 39 source area, consists of
multiple interbedded units and the southeastern region which consists of very simple geologic

conditions.
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The complex multi-layered nature of the surficial aquifer in the northwestern region of the site
necessitated the installation of shallow, intermediate, and deep wells to investigate the potential

chemical and hydraulic isolation of the various sand units.

A northeast to southwest trending line illustrated on Figure 3.3 approximates the transition area
between complex and simple geologic regions. This line (herein referred to as the Zone A
clay/sand boundary) demarcates the disappearance of the clay (Qm and Qdm) units that behave as
aquitards northwest of the “clay/sand boundary” and the predominance of extensive Qs, deposits
that extend from ground surface to the Ta in the southeast. Clearly, an erosive event scoured

much of the central and southeastern region of Zone A, leaving behind the thick Qs; deposits.

West to east cross sections D-D’, E-E’, and F-F’ illustrate how Q, and Q, series sediments, which
are prevalent in the northwestern portion of SWMU 39, have been reduced to a roughly northeast
to southwest trending ridge of modest relief, present as an erosional remnant bounded by Q; sand.
Qs; thickens to the east and north and is better developed than Qs,, which is of very limited areal
extent. The best development of Qs, is in the northwest portion of Zone A as illustrated on cross
section F-F' where it is also shown to pinch out to the east. Cross sections A-A’ through F-F’
illustrate how the thin development of Q, sand thickens and becomes the predominant unit in the

surficial aquifer beneath SWMU 39 southeast of the Zone A clay/sand boundary line.

3.2 SWMU 39 Groundwater Flow

The complex geology at the site results in complicated groundwater flowpaths. A generalization
of the site hydrogeology requires the assumption that groundwater flow in the northwestern region
of the site flows predominantly lateral due to the presence of clay units like Qm and Qdm, which
act to vertically confine groundwater flow. However, discontinuities in clay deposition would
allow vertical groundwater migration to occur as would interconnections between sand lenses

encountered in the Qm and Qdm deposits. Such sand lenses would also behave as preferential
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contaminant flowpaths as well. Furthermore, despite the localized separation of some sand bodies,
it can be reasonably assumed that all the sand bodies are hydraulically connected at some
locations, such that they collectively behave as an unconfined aquifer which may have semi-
confined zones locally within it. Hydraulic head data collected from shallow, intermediate, and
deep wells in this region suggest that each interval may be considered a separate aquifer or flow
zone in the surficial aquifer, which is reasonable considering the overall lateral preference for

groundwater flow in this region.

Southeast of the Zone A clay/sand boundary, vertical groundwater flow potential becomes much
greater due to the absence of clay. The extensive sand deposits southeast of this boundary behave
as an unconfined aquifer. In this region, preferential flow would likely be controlled by such
micro-scale differences as grain size or macropores. The increased preference in vertical

migration is best seen in contaminant data since concentrations generally increase with depth.

Prior to this technical memorandum, the most comprehensive groundwater piezometric maps were
constructed from January 1997 data and were presented in Section 10.4 of the Zone A RFI Report.
Synoptic groundwater levels were measured zone-wide on September 24, 1998 (concurrent with
the 2™ round of MNA sampling), January 29, 1999, and August 11, 1999 (concurrent with the 3™
round of MNA sampling). Figure 3.4 presents groundwater elevation contour maps for the
shallow wells, intermediate wells, and deep wells for these three events. These events were not
timed respective of any tidal events since it had been previously documented from tidally-timed
water level measurements from February 13 and August 7, 1996 events that no major differences
in groundwater flow direction result from tidal influence (Zone A REI Report, EnSafe, 1998).
While many small-scale variations exist between these three events, only the major changes and

observations in groundwater elevation will be discussed.
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3.2.1 Upper Aquifer- Shallow Groundwater

The most notable refinement since January 1997 has been the northeast trending “trough” in
shallow groundwater that lies north and west of the recharge zone in Zone A. This “trough”
coincides closely with the Zone A clay/sand boundary and further emphasizes the predominance
of the thick sand deposits pervasive in the southeastern portion of the site. Shallow temporary
piezometers (039PZ1 through PZ5) added definition to the size and shape of the shallow
groundwater recharge zone in September 1998, indicating that shallow groundwater over the entire

zone may consist of two groundwater highs separated by a narrow saddle.

3.2.2 Intermediate Aquifer - Intermediate Groundwater

The southeastern flow direction for intermediate groundwater has remained consistent during all
water level events. Groundwater elevations decrease rapidly to the southeast. Those wells located
southeast of the Zone A clay/sand boundary (i.e., 16I, 131, and 17]) reveal very subtle differences
in hydraulic head, reflecting a lessened horizontal hydraulic gradient in this locale due to the role
of the massive Qs, sand body as a large, homogenous, unconfined aquifer. As a result, wells in
clusters 16, 17, and to a lesser extent 13 monitor vertical gradient differences in the aquifer as
opposed to horizontal gradient differences as had been the rationale behind clustered wells

upgradient in the multi-layered portion of the aquifer.

3.2.3 Lower Aquifer - Deep Groundwater

The common theme of all three deep groundwater elevation contour maps is that piezometric heads
decrease rapidly from a high in the extreme northwest of the site (due to the shallow depth to the
Ta at this location) and create a very flat and unremarkable piezometric surface downgradient to
the southeast. Small but measurable differences in deep hydraulic heads in September 1998 were
contoured to detail subtleties in deep groundwater flow, particularly in the central portion of
Zone A. This data indicated that flow direction could be southwest to northeast at certain

locations. However, these small-scale subtleties were not evident in either January or
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August 1999, such that supplemental contouring would not accentuate groundwater flow directions
in this portion of the site. This makes it difficult to determine the exact groundwater flow
direction from many well locations without a more rigorous investigation, such as numerical

modeling.

The other most notable feature in the September 1998 and January 1999 events was the appearance
of an anomalous but localized depression at 04D. The depression was not evident in August 1999

due to the lack of data collected in surrounding wells.

3.3  Aquifer Characterization Testing

During the weeks of May 3, August 23 and 31, and September 6, 1999, numerous specific
capacity (specap), step drawdown, and constant rate tests were conducted on selected shallow,
intermediate, and deep wells at SWMU 39 to enhance estimates of several aquifer characteristics
including hydraulic conductivity, vertical connectivity between aquifers, radius of influence, and
well yield. A total of 39 specap, four step drawdown, and two constant rate tests were conducted
on wells at 11 well clusters across SWMU 39. General procedures for all aquifer testing

techniques as well as equipment decontamination protocol is presented in Attachment G-1.

3.3.1 Specific Capacity Testing

Specific capacity tests involve pumping a well at a constant rate and measuring the drawdown in
the well when the water level stabilized. The goal of these tests were to estimate aquifer hydraulic
conductivity, as well as, determine the potential vertical interconnectivity between intervals at a
well cluster or well pair. During the tests, water level measurements were collected by hand using
an electronic water level indicator. Depending on well yield, either a peristaltic sampling pump,
an Enviro-Tech ES-40 disposable development pump, or Grundfos Redi-Flo II electric submersible

pump and dedicated tubing were used to pump the wells.
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A computer spreadsheet program was used to develop time-verses-drawdown graphs for
extrapolation at wells that did not reach a stabilized drawdown level by the end of the test. The

graphs were used to estimate the point that drawdown would begin to stabilize in the well.

Specap Test Results

Aquifer parameters were calculated from the specific capacity test data using a computer program
developed by Bradbury and Rothschild (1985) which is based on equations presented in Lohman
(1972). Drawdown in the well being purged and the duration of pumping were entered into the
computer program with other variables characterizing the aquifer and the pumping system. The
program estimated specific capacity, transmissivity, and hydraulic conductivity. The computer

printouts and stabilization estimation graphs are presented in Attachment G-2.

The two assumed variables entered into the specific capacity program were the aquifer storage
coefficient and the well-loss coefficient of the well. Wells exhibiting unconfined aquifer
conditions were assigned a storage coefficient based on lithology (Heath, 1989). Wells screened
primarily in sand were assigned a storage coefficient of 0.22. Silty or clayey sands were assigned
a coefficient of 0.1 and clays were assigned a coefficient of 0.02. Confined aquifer wells were
given a storage coefficient of 0.0001 (Heath, 1989). A well-loss coefficient of 1 was used in the
program for little or no well loss as recommended by Bradbury and Rothschild (1985) when the

value is unknown. The specap results are presented in Table 3-1.

Table 3-1
SWMU 39 Specific Capacity Test Results
Well Hydraulic Conductivity Specific Capacity Discharge Drawdown
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Table 3-1
SWMU 39 Specific Capacity Test Results
Well Hydraulic Conductivity Specific Capacity Discharge Drawdown
2pny/ft —£pm feet

1.1E-02 0.27 0.28 1.03
1.4B-03 . 0.06 00087 G143
3.5E-03 0.93 1.25 1.34
3.8B:04 ~-0.03 ‘ 0,052 160
5.8E-03 0.81 0.79 0.97
3,8B-04 S 0,07 : O 200

2.4E-02 0.83
73805 %

1.08

90B03 1 Ce0.990
2.1E-02 2.54

NS Never stabilized.

Based on water level responses in wells clustered with a tested well, it was possible to determine
whether the tested interval was interconnected with those not being tested. For example, at well
cluster 18 during the specap test on intermediate well 181, water levels were measured in the

shallow well 018 and deep well 18D to observe whether or not those intervals responded to the
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pumping stress on the tested interval. In fact, water level declines were measured in 18D,
suggesting interconnection. Based on the cross sections shown previously, this 1s not surprising

given the absence of clay between these three intervals.

The following intervals were determined to be interconnected to some extent during the specap
tests: shallow (019) and intermediate (19]) at cluster 19; shallow (020} and intermediate (20I) at
cluster 20; intermediate (171) and deep (17D) at cluster 17; intermediate (13I) and deep (13D) at
cluster 13; intermediate (211) and deep (21D) at cluster 21; and intermediate (181) and deep (18D)

at cluster 18.

3.3.2 Multi-Well Aquifer Tests

Based on the specap data results, it was decided that a larger, scaled-up multi-well aquifer test
would be necessary to enhance estimates of aquifer characteristics, determine the optimal pumping
rate for potential extraction wells, measure the radius of influence for potential groundwater
extraction remedial alternatives, and provide additional insight to interconnectivity at two primary
areas of interest. One was shallow groundwater along the western property boundary at well
cluster 20. This area was targeted due to the potential for offsite contaminant migration and the
need for site-specific aquifer parameters should any Fate and Transport modeling be necessary in
this locale. The second test area was intermediate to deep groundwater near the center of the site
south of the Zone A clay/sand boundary. This area was targeted due to the prevalence of
chlorinated solvent compounds in intermediate and deep groundwater and the limited

understanding of the groundwater flow hydraulics within the massive Qs, sand body.

Groundwater was pumped at a constant rate during these tests using a Grundfos Redi-Flo 11
electric submersible pump and dedicated tubing. Two shallow piezometers, 039PZ6 and PZ7,
were installed upgradient from pumping well 020 for the test in the western portion of the site.

The piezometer layout is shown in Figure 3.5. No additional observation points were installed

3-23

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24



Zone A RCRA Facility Investigation
SWMU 39 - Technical Memorandum
Charleston Naval Complex

for the test conducted at 17D due to the availability of nearby wells at cluster 13 and the shallow
and intermediate wells in cluster 17. Data loggers were used to monitor water level responses in

all observation points.

During the multi-well aquifer tests, groundwater from the pumping well was routed to the sanitary
sewer. To comply with the North Charleston Sewer District discharge permit, effluent samples
were collected and analyzed for VOC concentrations approximately halfway through each test.
Throughout the tests, VOC concentrations never exceeded the 1 ppm total VOC limit imposed by
the permit (Attachment G-3).

SWMU 39 multi-well aquifer tests were composed of four separate phases that will be discussed

separately: 1) ambient condition monitoring; 2) step drawdown testing; 3) constant-rate pumping

test; and 4) recovery monitoring.
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3.3.2.1 Phase 1, Ambient Condition Monitoring
Ambient monitoring includes the collection of barometric pressure and static water level data.
This data is useful in identifying rising or falling water level trends in an aquifer that may be a

consequence of atmospheric pressure changes or other cyclical events such as ocean tides.

Before and after each multi-well aquifer test, water levels in the wells to be tested were monitored
with data loggers and transducers to determine ambient trends that must be accounted for before
determining pumping influences on the aquifer. Manual water levels were collected during the
tests at surrounding wells to provide additional ambient data outside the anticipated radius of
influence. A data logger and two transducers were installed at wells 211 and 21D and recorded
water level data from 1800 hrs on August 26, 1999, to 1200 hrs September 10, 1999, as a record

of ambient aquifer conditions.

Attachment G-4 includes all ambient data plots from background locations and hand-monitored
wells during the muiti-well aquifer tests. The ambient data recorded at 211 and 21D throughout
the testing period indicate significant tidal influence as evidenced by the sinusoidal water level
pattern. This pattern was seen in greater detail at several other well locations. A more detailed

discussion of tidal influence is included in Attachment G-4.

3.3.2.2 Phase 2, Step Drawdown Testing

Step drawdown testing involves a series of increases in discharge (steps) after water level in the
pumping well has stabilized. By comparing each discharge rate with the corresponding
drawdown, the well loss may be calculated and a suitable optimum pumping rate for the tested
well can be estimated. Step drawdown tests were conducted on the wells at which pumping tests
would be conducted (17D and 020) and two separate wells, 13D and 18D, that were considered

for future pumping tests. Drawdown curves of each step test are presented in Attachment G-5.
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3.3.23 Phase 3, Multi-Well Aquifer Test

A multi-well aquifer test involves pumping a well at a constant discharge rate while simultaneously
recording water levels in pumping and observation wells and the time elapsed from the start of
pumping. The water level/elapsed-time measurements are used to estimate aquifer characteristics

(hydraulic conductivity, storativity, etc.).

The multi-well aquifer test on 17D began at 1800 hours on August 28, 1999, and lasted for 9.67
hours (580 minutes). The pumping rate was maintained at 6.67 gallons per minute (gpm)
throughout the test. Water levels were monitored at the shallow well (017) and intermediate well

(171) and at the cluster as well as those at 039013/131/13D, the nearest well cluster.

The multi-well aquifer test on 020 began at 1750 hours on September 9, 1999, and lasted 5.67
hours (340 minutes). The pumping rate for this test was 3.7 gpm. During this test, water levels
in the intermediate (20I) and deep well (20D) at the cluster were monitored as were those in

nearby shallow observation piezometers, 039PZ6 and PZ7.

3.3.2.4 Phase 4, Recovery Monitoring

Recovery tests involve monitoring the rise of water levels back to static conditions after pumping
has stopped. Recovering water levels are recorded with the time elapsed after pump shutoff and
the relationships between pumping rate, pumping duration, and recovery time are used to estimate
aquifer characteristics. Generally, recovery data provides a means to double-check the results

obtained during the pumping test.
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3.3.2.5 Drawdown Corrections

Drawdown data were evaluated for correlation with barometric pressure and ambient water level
trends. Figure 3.6 reveals water level responses due to pumping at 17D. Superimposed on these
water level responses are tidally-influenced, sinusoidal wave patterns. Also evident is the response
to pump shut-off at approximately 600 minutes. The sinusoidal wave pattern indicates that each
well has an approximate 0.5 foot response to tidal forces. The initial decline in water levels marks
the influence of pumping, but also appears to coincide closely with a decreasing tidally-influenced
water level trend. The effects of pumping are seen clearly by the separation of water levels in
each well during pumping; after pump shut-off, this separation is not evident as each well responds
to tidal influences solely. Thus, it is apparent that pumping influenced each observation well, but
at a magnitude less than that of the tidal influence. It is not practical to subtract out the tidal
influence on the observation well data without imparting substantial error to the corrected
drawdown curves. Thus, no aquifer parameters were estimated from the test other than specific

capacity and vertical connectivity.

For the test on 020, both tidal influence and barometric pressure were determined to have a
negligible effect on water levels. Therefore, drawdown corrections were not required or

conducted on the drawdown curves of this test.
3.3.3 Multi-Well Aquifer Test Results

The multi-well aquifer test results and step test results provided information on aquifer

characterization parameters, radius of influence, and well yield.
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Figure 3-6
Tidal Influence on 17D Obs. Wells
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3.3.3.1 Step Tests

The step tests on deep wells 13D, 17D, and 18D indicate that the intermediate/deep aquifer zones
at these locations are capable of yielding much more than the 3 to 10 gpm pumping rate used
during testing. Specific capacities at these locations ranged from 1.57 to 3.73 gpm per foot of
drawdown. Therefore, assuming 20 feet of available drawdown, these aquifer zones should

sustain pumping rates of 30 to 70 gpm.

3.3.3.2 17D Multi-well Aquifer Test

Although detailed transmissivity, hydraulic conductivity, and storativity results could not be
estimated from the 17D test, valuable information on tidal influence, vertical interconnection, and
radius of influence was generated. Because measurable drawdown occurred at 131 and 13D during
the test, the radius of influence is greater than the 140-foot distance to that cluster. Moreover,
with only 3.75 feet of drawdown measured at 17D, a much higher pumping rate than the 6.66 gpm
rate used during the test could be sustained, which would result in a much greater radius of
influence. The nearly symmetrical responses at 131, 13D, 171, and 017 indicate a vertical

comnnection between these intervals.

A higher yielding pumping well in this locale would provide the necessary stress to fully evaluate
aquifer parameters. It was realized that the test conducted on 17D was not ideal given the lack
of closer observation wells than had been available at the site. However, due to time constraints,
it had been determined that installing a pumping well in this vicinity was not feasible. Installing
a pumping well between well clusters 13 and 17 would enable proper evaluation of aquifer

hydraulic parameters in this locale.
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3.3.3.3 020 Multi-Well Aquifer Test

Data from the 020 pumping test were compiled using the computer program Aquifer Test Solver
(AQTESOLYV) for Windows by HydroSOLVE, Inc. (1998). AQTESOLYV has several widely
published and accepted analytical solutions for many different kinds of aquifer tests. Specifically,
drawdown models associated with unconfined [Cooper and Jacob {1946) and Theis (1935)] and
leaky confined aquifers [Hantush and Jacob (1955) ] were used to estimate aquifer characteristics.
These methods use time (elapsed) plotted against displacement (drawdown) on logarithmic or semi-
logarithmic graph paper to calculate aquifer transmissivity (T) and storativity (S). The
AQTESOLYV graphs are presented Attachment G-6.

Table 3-2 presents the transmissivity (T), hydraulic conductivity (K), and storativity (S) results

of the 020 multi-well aquifer test.

Table 3-2
020 Multi-Well Aquifer Test Results
Observation Transmissivity (ft*/min) Storativity (unitless)
Well Hantush-Jacob  Cooper-Jacob  Theis  Hantush-Jacob  Cooper-Jacob Theis
R T S E PO

: i i R B :29 ;/? ‘ RIS '&8 e | :m e & ERERRR T R e
PZ-6 0.25 0.28 0.28 0.0034 0.0012 0.0013

TR

Geometric All methods and wells combined: T = 0.27 f*/min K = 15 fi/day or 5.3E-3 cm/sec
Mean S = 0.0014

Notes: T = K*b; where b = 26 feet at this site.

Because these aquifer parameters are lognormally distributed, the geometric mean is the best
measure of central tendency. Therefore, the average for the test is presented as the geometric

mean of the three solutions and all three wells combined.
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During the 020 test, water levels in PZ-7 approached static conditions after approximately 1 foot 1
of drawdown. The radius of influence during the test was at least 28 feet, the linear distance 2
between 020 and PZ-7. Because areas of less drawdown would have extended beyond PZ-7 and 3
the aquifer could probably sustain much higher pumping rates, the radius of influence is expected 4

to be much greater than 28 feet. 5

To estimate the potential radius of influence, a distance/drawdown plot was created from the 020 ¢
test data (Figure 3-7). This figure shows the raw data from the test and a linear regression line 7
of that data. When the regression line is extended to the zero drawdown point, the estimated 3
maximum radius of influence can be calculated. The graph indicates that the maximum radius of ¢
influence at 020 is approximately 100 feet using a pumping rate of 3.7 gpm. The pumping test 1o

data also revealed a connection between shallow and intermediate groundwater at this location. 11
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4.0 MNA EVALUATION

4.1  Parameters and Locations

As part of CMS activities at SWMU 39, baseline natural attenuation data were gathered from
shallow, intermediate, and deep wells based upon a selection criteria discussed in greater detail
in Section 1.5 of the Monitored Natural Attenuation Interim Report (EnSafe, 1999). One benefit
of continued groundwater data collection at the site allowed for continued evaluation of the solvent
plume morphology, leading to additional well installations and source area investigations already
discussed in Section 2.0 of this document. This section serves only as a summary of the MNA
sampling events conducted at the site. All data evaluation and interpretation is conducted in

Attachment H.

Three rounds of MNA data were collected at SWMU 39. A combination of off-site fixed
laboratory analyses and on-site mobile laboratory analyses were utilized during the first two
rounds. All Round 3 data was generated by two off-site fixed laboratories. The analyses and

methods are presented in greater detail in Attachment H.

Table 4-1 summarizes the three MNA sampling rounds and indicates the differences in analyses

and well locations sampled in each.

Table 4-1
MNA Sampling Round Summary
Round Date # Shallow  # Intermediate  # Deep Parameter/Well Changes Attachment B

Wells Wells Wells VOC figures
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Table 4-1
MNA Sampling Round Summary
Round Date # Shallow  # Intermediate  # Deep Parameter/Well Changes Attachment B
Wells Wells Wells VOC figures
2 6-9 OCT 24 9 11 1. Added well locs. in SWMUs 2, B-16 1o B-18
98 38, and AOCs 42 and 505;
2. Added newly-installed SWMU
39 wells
3. Added MTBE to VOC list for
Rds. 2 & 3;

4. Added TKN, P, Fe (III), Mn
(I, §, N, gas, HPC, and BTEX
degraders analyses;

5. Omitted CI" analysis;

6. Collected synoptic water levels,

4:10AUG 26 : 11 17 1. Added new SWMU 39 well B-22 to B-24
e S pairs;
2; Omitted AOC 505 and one
\ AOC 42 well; i :
3. :Omitted Fe (TID), Mn {I); TKN
“PClL, Nz (gas), HPC andsBTEX

62 Collected synbgt’ic Watcr levels.

4.1 MNA Process at CNC

SWMU 39 is one of ten CNC sites where two rounds of baseline MNA data were collected in
1998. SWMUs 39, 9, 17, 166 and AOC 607 were the only five sites that had progressed to the
CMS. The other five sites were located in Zone E. During the August 1998 CNC Project Team
Meeting, it was agreed upon by SCDHEC, the Navy, and EnSafe that no MNA data evaluation
would be conducted on the Zone E sites until the RFI had been reviewed by SCDHEC.
SCDHEC’s comments were presented to the Navy in the fall of 1999, but presently, no evaluation

of Zone E MNA data has yet been conducted.
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MNA activities have been conducted in parallel with other CMS tasks at these five sites since the
beginning of the CMS process. As a result, the focus of MNA at these sites has changed several
times based on continued delineation during the CMS and planned treatability studies to address
sites deemed more critical by SCDHEC. An April 14, 1999 memorandum to the Project Team
concerning the status and proposed documentation of MNA at these five CMS sites serves as the
best summary of these issues (end of Attachment H). No additional sampling or data evaluation

has occurred at any of these sites except SWMU 39 since that time.

4.2  Results and Preliminary Ranking

For each MNA study at CNC, the USEPA guidance document entitled Technical Protocol for
Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater (referred to herein as
Technical Protocol, 1998) was consulted for proper evaluation and documentation of the data. The
document presents a protocol for data collection and analysis to improve characterization of sites
at which a remedy involving MNA is being considered. The data collected using this protocol can

be used to compare the effectiveness of MNA as well as other remedial options.

The Technical Protocol devises a preliminary ranking system to determine the potential
effectiveness of chlorinated solvent biodegradation at specific well locations. The ranking system
is summarized in Tables 4-2 and 4-3. Table 4-4 serves two purposes: it summarizes only the
primary VOC results of importance for the MNA evaluation, as well as, all the supporting
geochemical data required by the Technical Protocol while including the preliminary screening
rankings. Although the ranking for BTEX-contaminated wells are not relevant, those wells are
included in this table for data presentation since the ranking may be considered a potential
screening value should chlorinated solvents migrate toward these wells. Furthermore, points were
not awarded for chloride or methane concentrations as suggested by the Technical Protocol since
both are naturally occurring and would mask any production due to biodegradation of chlorinated

solvent compounds. Background determinations are provided for those parameters and analytes
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requiring comparison to background locations for awarding points in the system. More detailed

data evalvation and interpretation, as well as, the full data packages are presented in

Attachment H.

Table 4-2

Analytical Parameters and Weighting for Preliminary Screening

for Anaerobic Biodegradation Processes

Concentration in Most

Anaiysns Contammated Zone
AOxygen i 0 5 mglL‘ f
>5.0 mg/L.
Nitrate <1.0 mg/L
- Iron(l) > 1.0mg/L
Sulfate <20 mg/L
wSulfii&e > 1.0'mg/L
Methane < 0.5 mg/L
> 0.5 mg/L
Oxidation Reduction Potential < 50 millivolts (mv)
o ¥ -100 mv
pH 5.0 < pH < 9.0

50> pH > 9.0

Released material 0
Daughter product 2
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Table 4-2
Analytical Parameters and Weighting for Preliminary Screening
for Anaerobic Biodegradation Processes

Concentration in Most

Analysis Contaminated Zone Value
ve Released material 0
L o ‘Dangtiter product: 2
1,1,1-Trichloroethane (TCA) Released material 0
ﬁlCMOroemane;{DCA) & 4 Daughter product 9‘0 LETCA 200
LT ;under reducing condmoris ’
Carbon Tetrachlorlde Released matcrlal 0
Chloroethane i Daughter pi'i)duct of DCA under 2 .
reducing conditions.
Ethane/Ethene >0.01 mg/L 2
>0.1 mg/L 3
Chloroform 0
Dichloromethane Released material 0
Daughter product of chloroform 2

Table 4-3
Interpretation of Total Points from Site Ranking

Inter retatlon
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Table 4-2
Analytical Parameters and Weighting for Preliminary Screening
for Anaerobic Biodegradation Processcs

Concentration in Most

Analysis Contaminated Zone Value
vC Released material 0
Daughter product 2
1,1,1-Trichloroethanc « I A Released material 0
Dichloroethane (DCA) Daughter product of 1,1,1-TCA 2
under reducing conditions.
Carbon Tetrachloride Released material 0
Chloroethane Daughter product of DCA under
reducing conditions.
Ethane/Etheie >0 01 mgt 2
>0 1 mg/l 3
Chloroforin Released material 0
Daughter product of carbon 2
tetrachloride
Dichloromethan: Released matenial 0
Daughter product of chlorotorm 2
Table 4-3
Interpretation of Total Points from Site Ranking
Score Interpretation
0 No evidence for biodegradation of chlorinated organics.
ltos Inadequate ¢vidence for biodegradation of chlorinated organics.
6to 14 Limited evidence for biodegradation of chlorinated organics.
15 t0 20 Adequate evidence for biodegradation of chlorinated organics.
>20 Strong evidence for biodegradation of chlorinated organics.




Table 4.4
SWATL 39 MNA DATA RESULTS AND PRELIMINARY RANKING

‘ 039001 ~ 039002 i 039003 039004 ]
{Analyte . units Rd 1 ‘Rd2 Rd3 Rdl ' Rd2Z Rd3 Rd1--Rd2 Rd3 Rdl,6 Rd2 . Rd3
Benzene L ougl 460 140 i B o ) : .
Toluene }xg'lj 6 7 - T T
Ethylbenzene gl 63 53 “ ) T
Xylene he | 78 260 T T
Chlorobenzene _Hel B -
w |MIBE i | o217 66 |49 .8 15 26 33 2 1
O JPCE N g H e R (< R A iTTTC -
g TCE el | - - R 6 3 2|
cis-1,2-DCE ng 13 1 N 5
wrans-1,2-DCE e | - - T
1.2-DCE (otal pe L 24 13 1 S 5
poRtklml __ u . - N S N
ll1-DcA o B [
1.I-DCE - -
Carbon Dioxide . we| | NA 97.2 NA _ NA 143 NA  NA 518 NA _NA_ 393 388
& [log Carbon Dioxide -,,‘,j 1.99 ::::::E;iﬁE j‘ 1.71 _i\ﬁlﬂ_g‘i
‘g Dissolved Oxygen g/l | NA 0.75 0.73 0.15 2.9 21 015U 0.60 019 11 0065 049
S [Hydrogen - ol | 0.44 045 NA 026 1.3 MA_ 039 033 NA 051 033 22
~s |Nitragen Cmet. | NA 280 NA NA 535 NA NA 152 NA NA 160 NA
¥ NJOrawa ] 3.73 TR 5.3 T T ue
N e T T . ey -1
S [Methane Ll NA 2925 NA 32 2065 NA  NA -~ 202 NA NA 348 471
.4 |log Methane ] 3.47 1.50 3.31 o 2.30 254 2067
R [Ethanc g 2516 3225 NA 300U 21S NA 174 524 NA 115 1315 2172
Ethene sl | 300U 500U NA 300U 500U NA 13 14 NA 300U,500U 22
pIi Wi | 6.66 648  6.83 643 653 691 640 633 671 697 663 6.83
[Redox Potential a | -150 139 <151 57 87 [ <133 76 60 106  -104 97 128
£ [Alkalinity gL | o4 100 312 42 69 158 52 75 145 8 60 166 |
g [NiwacasN Ty | 010U 010U 010U 010U [ 0.10U 0.10U 0.10U.0.10U 0.10U 0.10U 0.10U 0.10 U |
= |Manganese (1) _mgL | NA 0.795 NA _NA 50000 NA NA 500U NA NA 237 NA
8 an (D) mg [ ] 33.2 213 0.00SU_13.5 | 266 315 .500U .500U 0.005U 2.10 ~ 14.6 0.005 U
S [Iron (I mg L NA 0568 NA NA | 500U NA NA 500U NA NA 0712 N
f‘: Sulfate Tmel | 5520 49 24 35 2600 19 5710 . 16 17 13 66 3
S [logSufue _mj 3.74 169 038 1.4 341 | 128 376 - 120 124 110 182  1.54 |
'S [Sulfide | mgl NA 1.00U LOOU NA 100U 100U NA 100U 1.00U NA 1.00U 1.00U]
N p"gtﬂl Organic Carbon | ,ﬂ 9.7 81 56 _ 43 | 45 57200 17 25 41 40 32 |
S [Nitrogen (TKN) j NA 14 NA NA ' 17 NA NA 10U NA NA 11l NA
g Total Phosphorus NA 0.58 NA NA | 042 NA NA -0.19 NA NA - 049 NA
O [Chloride ~ Cmel |75 NA NA 81 NA | NA 126 NA NA 121 NA NA
Specific Conducrivity  muntw/cm 0.19 0.32 0.38 0.20 034 , .38 023 - 0.31 0.38 0.23 0.41 0.46 |
Temperature ) 158 257 257 166 234 | 224 1820.027.8 263 - 156 268 | 243
Dissolved Oxygen | 0 0 0 3 | 0 0 3 .0 3. 0 ! 0 3
Nitrate as N \ 2 2 2 2 02 2 2000 52 2 2 2 2
Iron (1) 3 3 0 3 3 3 0 0.0 3 3 0|
80 [Sulfate 0 0 2. 0 0 T 2 o 202 2O 0|
3 [Redox Poreniial 2 2 2 L1 12 0 0. 0 2 I 2
= |pH ‘ 0 0 0 0 0 10 0.0 0 0 0 0 |
&  [Towal Organic Carbon_| 0 0 0 0 [ 0 0 0 0 0 0 0 0
ag |Temperamure P on (U 1 1 0 1 1 0- -1 1 0 1 1]
& |Carbon Dioxide * & 0 0 o o0 T 1 0 0 0 6 0 ¢ 0
S |Akaliniyr < 0 0 1 0 0 i 0 0 0 0 o *Lj
©  |Hydrogen ) 0 0 ¢ 0o 1 0 0. 0 0 0 o 1
S [BrEX R 2 - 2 0 0 0 0 0 0 0 0 0 0 ]
A ; ; _ A LU
TCE 0 0 6. o0 . 6 0o 2 2 2 0 2 2
S DCE - 0 0o 0 O T 0 0 2 22 o2 2
8 [ 0 0 0 0 0 0 0 0 0 00 0
& |Ethane 0 0 0 0 o 0 0 0 0 o 0o i 0
X [Ehene - 0 0 0 0 0 0 0 0 0.0 0 0
n: DCA 0 0 0 0 o 0 0 0 o o o0 0
c4 0 0: 0 0 0 0 0 ' .0 0 00T 0 0
Total Points g 10 8 9 9 11 9 9 i2 9 11 14
NA evidence - L L L L L L L L L L L 1
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Table & -

WAINA DAl A RESULTS A PRE D IMINARY RANKING

Analvte

039005 039006

039007

039008

‘Rd1

Toluene

Ethylbenzene
Xylene L
Chlorobenzene o

VOCs

cis L2DCE el

1,2-DCE total
[1.1-DCA
|1.1-DCE

Benzene ugil

TcE

g
trans-1,2-DCE gl

110
1
60
33

52

9

220
46
58

~Rd2 Rd3 Rdl Rd2 Rd3 Rd1- - Rd2 ~Rd3 Rdl Rd2: Rd3‘§

BTy

90

10

5

-

- A e —

log Carbon Dio.E_u_jlc
Dissolved Oxygen
Hydrogen
Nitrogen

N,/0; ratio

g
ng

log Methane
Ethane
Ethene

Dissolved Gases

Carbon Dioxide 12
il |

Methane ugil

¢

N

NA
0.32
0.46
NA
NA

1071

1 10901

56.0
175
0.80

NA 824

N
)
035 (.69

0.82 NA )
1.4 NA 0234 170
14.2 07 16

162

220

i1

0.50

NA

NA

NA

0.51

4765 NA 669 210

NA

3.68 332
618
5455

NA
NA

3000 5.00U

NA

138
2.14
0.49

1.0

0.642

1.3

822
2.91

461
2.66
0.80
0.55
2.20

2.8
4810
3.68

126 25 NA 300U 5.00U

3.00U 5.00U

NA

0.94
NA
NA

NA
NA

237 418
238 262
7030 050 031
027 1.0 NA

0.657 1.10 NA
22 22

1137 1265  NA

NA

[ H

3.06 310
3.00U 500U
3.00U 5.00 U

pH
Redox Potenual N
|Nitrateas N~ e
Manganese (II)
Tron (II)

Iron (1) L £
Sulfate ug
log Sulfate T ' )
Sulfide -
Total Organ'ié Carban
Nitrogen (TKN)
Total Phosphorus
Chloride ]

Specific Conduc:];fl; "o
Temperature - B

Geochemical Parameters

Alkalinity o gl

[

6.74
-136
53

10.10U 0.10U 0.10 U T

NA
36.3
NA
0.62
-0.21
NA
5.1
NA
NA
9.8
0.15
17.2

6.53
-101
75

6.88
-193
179

R

-56

90

6.00

371

122 010U _NA
43.1 870 9
1.52 NA _
100 6.0 56’0
200 078 38
1.O0U 1.00U  Na

41 50 9x&
1.1 NA
046 NA
NA NA
0.38

0.53
259 2.6

500 U

87

(.94

S
2.

NA

4.5

20

NA 500U NA

L0 10w

NA
NA
NA
2.04
20.3

6.39

159 -138

68

NA

146 330 16.0

NA

5340 -

3.73
NA
9.8
NA

NA
265
0.67..

18.5

5.95
-52
210

00U
9.89
0.575
14
1.15

100U 100U NA 1.00U 1.001

13
7.3

NA
‘0.24
29.3

0.27 .

6.30
-83
608

0100 010U 0.10U 0.10U 0.10U 0.10U. 0.10U 0.10 U

NA
8.70
NA
1.7
023

53

NA

INA

NA

2,08
+26.7

6.31  6.16

-55 -00

NA | 1.06 NA
143 164 00050

NA 1.33 NA

997 30 77
3.00 256 1.88

128
NA

12 15
NA | 7.6
_NA 035  NA
688 NA NA
042 038 229
182 234 221

Dissolved Oxygen
Nitrate as N
Iron (1)

Sulfate o
Redox Potential
pH ,_;
Total Organic Carbon
Temperature i '
Carbon Dioxide * 7
Alkalinity* -
Hydrogen o
BTEX

TCE

DCE

vC

Ethane

Ethene

DCA

CA

POINTS

Preliminary Screening Ranking

)

0

! [

|
!
|

b

2

(el
— Ol w

'

o|wioow

Total Points o

NA evidence
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Table
SWMU 39 MNA DATA RESULTS AND PRELIMINARY RANEING

4.4

i 039009 039010 - 03%011 039012
| Analyte [ units [*Rd1:+#Rd2:" Rd3 Rdl1 | Rd2 Rd3 Rdl Rd2 Rd3 Rdl1 Rd2: Rd3
Benzene g/l 2 SR ! 180 160 96 2 18
Toluene | oL ! 170 12 o T T
Ethylbenzene I opelL 20 160 44 3
Xylene el 440 370 . 120 3
Chlorobenzens pg/l. T : T T

o MIBE _ . B S e e B B0

O |PCE p/l 50 o ‘

S [rce Wl | 1 4T - 78 11087
cis-1,.2-DCE ng/L 530 20 o 340 170
trans-1,2-DCE e/l 22 :v¢:,*:_:f;_ 10 5
12-DCE tota._ Y 37 552 0 o 30 17s
vC i ugil 6 %0 4 T o o 3 B 65 7
1,1-DCA ! 16 B | 20 4
1,1-DCE ue'l 10 77 e 3
[Carbon Dioxide mell | 73.6 840  NA 126 654 NA 141 375 NA NA 609 608

S log Carbon Dioxide - | 1.87 192 1.0 182 215 1.57 178 178 |

‘s Dissolved Oxygen mg/L 0.15 1.2 0.31 .t - 1.1 1.7 0.25  0.85 093 NA 0.85 ' 0.26 |

O |Hydrogen mmol/ | -0.42  0.29 NA \O'QLJ_%,_ NA 36 0.30 NA 0.25 043 1.5

~s |Nitrogen L w0726 13.3 NA 1.25 © 800 NA 336 410 NA _NA 102 NA |

® l@oz ratio . 4.8 115 1.1 73 133 4.8 120

§ Methane el | 8 1295 NA 10U | 38 ° NA_ 13003 76 NA NA 2735 848 |

% |log Methane o | 190 311 2.58 4 1.88 344 293 |

Q |Ethane ng/L 36 - 434 NA 3 43 NA 405 18 NA 606 839 655
Ethene nl | 538 2545  NA 10 5 NA 3.00U 500U NA 244 | 4705 917
pH adunic | 626 595 628 680 5.8 6.5 621 592 424 675 674 684
Redox Potentia| w | 73 53 44 134 21 119 -1s4 26 67 _-128 130 178

2 [Alkaliniy T owen | 44 65 129 25 35 23 34 64 329 63 70 203

S |Nitrate as N Twgl (010U 010U 010U 01017 010U 0.1 U 0.10U 0.10U 0.10U 010U 0.10 U 0.10 U

S [Manganese (11, mel | NA 098 NA  NA 500U NA NA 0900 NA _NA 234 NA

§ Tron (ID i |.500U 13.0 0.005U SO0V 834 925 484 842 0.005U_36.8  20.1 0.005(

3 |Iron (I mg/l NA .500U NA NA | 500U NA NA 500U NA ~ NA 0526 NA

A [sufare Sl | 11 90 64 44079 2.4 02U 28 020U 5090 22 45

S log Sulfate | 103 095 081 365 090 ! 038 1.45 371 134 0 065

S [Sulfide sl | NA. 1,00U 1.00U NA_ 1.00U 1.00U NA 100U 1.00U NA 1.00U 1.00 U

S [Towl Organic Carbon _ wel | 6.8 3.1 17 20U 16 91 29 36 16 _ 34 35 27

S [Niwogen (TKN) . w1 | NA- 10U  NA NA 2.2 NA NA 438 NA NA 22 NA

S [Towl Phosphorus  wed. | NA ©0.15 NA NA 0.100U NA NA 0.19 NA NA 022 . NA |

O [Chloride S mgn | 41 T NA NA 002U NA ~NA 57 NA  NA 002U NA ' NA |
Specific Conductivity ' mmho/cm| 0.08 *10.26 0.31 001 * 0.18 ! 029 024 -0.12 024 030 031 044
Temperature s 20,5 228 . 22.6 168 256 ; 23.6 17.6- 24.4 240 167 27.6 249
Dissolved Oxygen 3.0 3 0 [ 3 -0 0 0 0o, 3
Nitrate as N S22 2 2 2 A A A b S ) 2 2|
fron {II) S0 3 0 . 4] 3 : 3 3 0 3 - 3 0 |

Lo |sufare 2 2 2 0 2 2 0 2 0 0 2|

B |Redox Poteniial ot 1 1 i 0 1 z 2 1 1 2 2 2

= |pH — 0.0 0 0 0 G 0 0 2 0 0 0

é Total Org(uzz?_j Carbon__ 0 0 0. 0 0 0 2 2 6o o o 0

ag |Temperamre o [ A 1 0 1 : 0 1 -1 0 1 1|

S Carbon Dioxide * A~ 0 10 0 o 0 0 0 ‘0 0 77770_‘__0_4_1__0__

S |Akaliniy* - E 0. 0 0 0 N 0 0 0 0 1 _OA&_Q__#_I_%

©  |Hydrogen ) 00 0 0 0 . 0 1 0 0 0 0 T |

S o lprEx S o0 0 0 0 0 2 2 2 00 0
TCE 2 2 0 0 0 0 0 0 o 2 2 . 2 |

T — 22 2 o0 T o o o0 a2 a

g v 22 2 0 0o 0 0 0 o 2 2 2

& |Ethane 0 0 ©0 0 0 O 0 -0 0. _0 . 0 0 |

S [Edene 0o o o o 0 0 0o 0 0 _0 o 0

& Ipca 0 2 00 0o | 0 0 0 0o 2 22
C4 0 "0 0 0 0 D] 0 0 0 0 0 0
Total Points F 15 .17 13 2 |9 9 1711 7 15 16 [ 20
NA evidence ! CATA L I [ L L A LS L A A A




Table ¢
SWMU 390 MNA DATA RESULTS . PREIMINARY RANKING

039013 039014 039015 039016 039017,
Rd1. Rd2 Rd3 Rd1 Rd2 Rd3 Rdl. Rd2| Rd3 'Rd2. Rd3

RN e 2 [

3Analv(e

Benzene
Toluene

E[hylbcngcjc

Xylene

Chlorobenzene T —7t
o [MIBE ] - R
Q [CE el r _4 9
S [rcE L |2 ) - IR

cis-1,2-DCE ﬂ 2os 380 | 350

trans-1,2-DCE. el | - 39

[1,2-DCE ww: B2 s T 393 359

ve : [

L1-DCA | N - 15 7

1,]-DChv ) we o 7ﬁ_

Carbon Dioxide el 59.9 104 NA 353 577 NA 197 108 136 167 178
¢ [ogCabonDowsc ] 178 2,01 155 176 129 2.03 213 222 225
& |Dissolved Ovyger wer | 075 61 1.0 09 08 0 030 _L5 025 075 045
O |Hydrogen anl | 036 046 NA 050 56 NA 052 NA ' 34 NA 1.6
~ [Niwogen mel | 151 108 NA 183 515 NA 313 101 . NA 430 NA
L [NyO, ralic 1 20 18 20 64 104 69 ° 5.7
S [Methane w! 10U 2 NA 275 9575 NA_ 6700 782 686 6615 8310
& [log Methine : 0.27 244 366 383 289 - 284 3.8 392
Q [Etane w2 500U NA 82 1460 NA 1628 655 651 500U 5.00U

Ethene e ! 11 500U NA 300l 500U NA 3.00U 2875 2377 5.00U 5.00U

S onn | 547 527 5.57 670 0538 740 7.62 586 | 498  6.63  6.65
w63 84 245 131 120 145 21 8 162 -189  -136

£ |Alkaliniy mel [ 10 10U 100 52 75 179 82 43 ' 166 300 52
S [NimateasN pet | 034 0.61 029 010U 0100 0.10U0.10U 0.10U 0.10 U 0.10U 0.10U
T |Manganee () mgt | NA 500U NA NA 500U NA NA 1.17 NA 50U NA
S [ronap gl 500U 500U 205 280 361 401 500U 178 0.005U 16.8 0.005U
S [ronqaly wel | NA 500U NA NA 500U NA NA 500U] NA 0.663  NA
ﬁ Sulfae wer | 34 30 30 73 4 22 79 15 23 62 LS
S [log Sulfaie_ , | 153 148 148 08 73 034 190 118 136 179 0.18
g [sufide gl | NA L00ULOOU NA 100UL100U NA 1.00U 100U 1.00U 4.6
& |To@l Organic Carhor sl 200 1.0U 18 17 3.1 9.6 15 34
S [Nitrogen TKN) ~w! ] NA 10U NA NA 10U NA 53 NA
8 Total Phosphorus ~ omgl | NA 0.12 .. NA _0.40 .NA  0.19 NA 2.9 - NA
O [Chioride : 40 NA  NA 165 NA NA 1800 NA | NA NA' NA

Specific Conduct ty

88 026 014 013 028 042 37 029 0.3 050 0.96

Temperauire 167 265 268 179 169 1252 188 286 | 287 -27.7. 252
Dissolved Oxygen 0 -3 0 0 o0 | 3 K 0 3 0 3
Nitrate as N =2 w2 7-2_—_ N 2 T2 1 2 2 I 2
o fron (1) 0L 3 33 3 0 3 0 3 0
= Sulfate 50 - 0 0 20 2 0 2 0 S0 2
N Redox Poiential 0 0 0 2 2 2 1 1 0 2 a2
'S pii B 0 0 0 0 0 0 0 0 2 0 0
& |Zoal Organic Carnon 0" 0. 0 0 0 0o o0 00 2
ao |Temperatwre o 0 1 1 0 1 1 .0 1 1 SRS |
K | Carbon Dioude * =~ 0. 0. -0 0 0 0 ® 0 0 1.1
S [kainiy Z | o0 o oo 1 o0 "o 1 1 0
® [Hydrogen - 0 0 0 0 10 0 0 [ T 01
S |pEx S 0 0. 0 0 0 0 0 0 0 00
o [FE 2.0 0 0 0 0 0 2 2 0 0
8 |pce 2 2. 2 0 0 00 2 2 .0 .0
R | N 0 0770 0 0 0 0 2 2 0 0
§ Ethane 0 0 0 0o 0 0o 0 0 0 0 0
S |Ethene 0 S0l 0 9 0 0 0 0 0 0 0
& [pea 0.0 0 0 0 0 0 2 2 0:- -0
c4 0 0. 0 0 a0 0 0 0 0 0
Total Points_ 6 2 8 9 9 14 6 17 14 10 14
NA evidence L 1 L 1. | L L A | L L L

For clarity. VOCs were left blank in whle ¢ nan detect a1 5 0 mo/T - valiiece Tece than thar wers actimatad ks Tak



Table 4.4
SYWMU 392 MNA DATA RESULTS AND PRELIMINARY RANEKING

: 039018 039619 039020 039021 039012039023 042001 042002 505001 |
Analyte . units | Rd2 Rd3 Rd2 Rd3 Rd3 Rd3 RdJ Rd3 Rd2 Rd2 Rd3 Rd2
Benzene J pg/l | . ; G
Toluene T - - T 4‘
Ethylbenzene g/ - - - T
Xylene T R
Chlorobenzene ng/l
o MIBE N o e _ e e ]
O [PCE ugfl T Trm e T Tt T TTrmrTm T T s
S [ice w23 o . ]
cis-1,2-DCE ne/l. 9 10 2 4
rans-l 2-DCE . ppil T B - T T ]
1,2-DCE ol e/l 9 10 I - - 4 ]
vC _ Y o T - T T
1,IDCA el | T o - T T
l1iocE en | T T T T T
Carbon Dioxide mgl. 95.6 904 231 NA 104 NA N/ NA 136 254 NA 121
¢ |log Carbon Dioxide 198 1.90 236 C2.02 . 213 240 :_z.osj
g Dissolved Oxygen mgl 1.9 1.2 075 4.8 024 008 07% 0.6 060 070 1.70 0.70
O [Hydrogen woll [ NA_ 15 NA  NA 29 NA Na  NA 038 020 NA _ 032 |
~s |Nitrogen _mgl. | 140 TNA 325 NA  NA  NA N4 NA 885 113 NA 141 |
¥ N0, ratio 76 | 43 T T148 0 16.1 T200 |
'S [Methane wll. | 132763 7210 NA 15 NA N4 NA 18 150 NA &2 |
.2 |log Methane_ L 212 11.80 3.86 1160 . 126 218 2.93
Q |Etune il | 14 T 12 500U NA 23 NA  Ni»  NA 39 19 NA 500U
| Ethene el | 012 109 500U NA 66  NA N4 NA 19 500U NA 500U
pH sduis | €00 58 603  6.05 .15 665 603 720 585 491 555 546
Redox Potential v 70 530 -137 -13 60 -70 17 ‘ 1750 51 91 -122
2 [Alkaliniy T e | 58 128 85 229 25 254 1S 212 55 10U ¢ 50 70
S [Niracasn wgl | 0627027 00U 0.10U 0.10U 0.10U 0.1 U 0.10U 0.10U 0.10U 0.10U _0.10U
& [Mangancse (I ~mgl |[S00U NA 500U NA NA  NA No_ NA 500U .500U NA 500U
8 |ionap ~wet [ 199 156 418 0.00SU0005U 143 0.00iU 27.7 “500U 7.80 112 _ 25.7 |
S [lron (1) wel. [ S00U| NA 0821 NA NA NA N NA 500U .500U NA _ 0.641 |
& [sulfare T e [ 430 12 034 97 50 _ L 30 6 100 92 52
S [log Sulfate - 1.64 147 108 047 198 070 119 148 178 200 196 172
= [Sulfide mgl |[LOOULOOU 100U 100U 100U 12 1.00U 1.2 1.00U 1.00U 1.00U 1.00 U |
§  [Toal Organic Catbon el | 10 87 10 71 1259 91 74 23 10U 15 10U |
S [Nitrogen (TKN) mgl | 20 'NA 11 NA _NA NA N.&  NA 10U 11 -NA 17 |
8 Total Phosphorus mg'l. | 040 , NA  0.51 NA NA NA N.A NA 014 014 NA 078
O [Chloride gl | NA NA NA  NA NA NA Nt NA NA NA 'NA _ NA |
Specific Conductivity mmhosen: | 0.07  0.20  0.09 0.48 023 11.98 0.5 1.13 0.34  -0.47 0.31 ~0._29
Temperatuce T 7§27 277 254 240 209 217 229 256 255 256 269 259
Dissolved Oxygen 0 0 0 o 3 3. ¢ 3 0 -0 -0 0
Nitrage as N - 2 22 2 22 I .20 2 2 .02 2
Tron (i) B 3 13 3.0 _0 3 0 3 0 33 3
o [swae B | 0 0 2 2 0 2 i 0 _ 90 o 0 0 |
5 |Redox Potential 1 1 2 1 0 1 g1 0 0 0 2
] pH - 0 o0 o _¢6 o0 ¢ 0 _ 0 -2 0o _ 0 ]
é Total Organic Carbon__ 0 0o o0 2.0 2 < 0 0 0.0 _ 0
oo |Temperature vy 1 1 1 U S SR S SRR SRR SR S
B |carbonDioxide* B~ ] 0 1 0 1 o o o ¢« 0 0 1.0 0 |
S [Abkalinity* < [0 0 0 1 01 1 o oo 0|
L |Hydrogen _ o Q o1 0 o 1 0 _C 0 _0 0.0 _ 0 |
S |BTEX & [0 0o o 0 _0 0. _C 0 _0 0,0 0 |
TCE 2 2 0o 0 0 0 _ G« 0 0 0.0 0 |
T 227 0 0 T2 0 Twlo To oo 2 o
s (v - 0 00 0 0 0 o 0o 0 0i-s0 0 |
R |Edane 0 0 0 0 _ 0 0 0 0o 0 0 0. 0
X [Ehene o o o 0 0 _ o _ou_ 0.0 -0 .0 0 |
& paa o 0 o0 0 0 0 0 0 0 0 0 __0
cA 0 0.0 0 0 0 1] 0 0 0 0 g
Total Points 1, 12 1u .9 9 15 7 11 3 5 8. 8 |
NA evidence L L L L L A 1. L I I 'L L




I'able 4. ¢
SWMU 39 MNA DATA RESULTS A PRELIMINARY RANKING

039041
Rd1 | Rd2 Rd3

002006
Rd2 | Rd3
\

038002 .

Analvte
Benzenc

Toluene

2
6 10

S I EA e
S e
> e

ltrans-1.2- - -

1.2 DCF toul - -

ve - -

[1.1DCA o o

1.1 DCE B

Carbon Dioxide gl 141 NA NA 52.0 NA NA 7.10 121
o [oeCamonbow | 215 i m 08 Lok
2 [Dissolved Crypen wel | L4 038 20 1.1 15 014 070 019
O |Hydrogen _ ool 0.54 NA h__NA 0.42 NA 1.1 0.72 32 |
ms | Nitogen 7 et | 3.20 NA __NA 510 NA NA 16.4 NA
g) [N»/O; ratio ‘ 2.4 4.6 23.4
'S [Mehan " et | 326 NA 09 NA__ 110 NA 10U 29 2
2 [log Methane ] 2s - 2.04 146 134
K |Ethane gl | 5.00U  NA _NA 40 NA 9 19 20

Ethene  md | 500U NA NA 9 NA 41 46 30

pH ) aduns | 6.55 6.56 421 495 6.67 6.66 725 7.13 7.32

94  -145 300 234 2 59 0.37 92 143

Redox Potenual

2 [Alkatiniy wet | 2100 525 10U 01U 65 162 48 55 146
S [Nivacas N me1 010U 010U 12 10U 010U 010U 0.13 0.10U 0.10U
§ [Manganese (1 wel | 500U NA - S00L  NA .S00U NA  NA 500U NA
S [rordlr ngi | 9.95 0.005U 500U 0.005U 500U 0.005U 500 U 500 U 0.005 U
S [Iron (il wei [.500U NA 500U NA 500U NA NA 500U NA |
& [sutme wi | 31 49 36 % 12 13 3530 26
S [log Sulfuc | 149 069 156 50 108 . 110 154 148 14l
S [Sulfide gl [ 100U 14 100U 1.00U 1.00U NA 100U 1.00U
§ | Totzl Organic Carbon mgl [ 94 18 33 61 56 3.2 23 2.1
S [Nwoger kb mi | 62 Na NA_ 20 NA NA 14 NA |
8 | Total Phosphorus mg. L | 0.100U ;ZNA ‘& 0.21 WNA NA 0.19 NA |
G [Chloride " wel | NA NA NA_ NA UNA" 64 NA NA
Specific Conductrvits  wohorem| 1.2 1.17 (.13 040 77045  -147 033 . 0.40
Temperawre | 266 245 262 U6.6 [ 24.8%,222 7200 23.4  20.5
Dissolved Oxvgen 0 : 0 0 : 20 3 0 3
Nitrae as N 2 o 2 200 2 2 2
ron (1) 3 0 0 o 0 0 0 0
8o [Swpwe 0 00 2ot o 0o 0
5B |Redox Potenual 1 o e 1 1 2
S g _ 0 2 I ) 0 0
R [Zowl Organic 0 00 0 0 0
so |Temperatre %2 D ‘ : . A 0 ! 1
5 |Carbon Dioxide +_ B~ Ovi0 00 0 0 0 0
S |Akalinix E L. 00 0=y 0 0 1
S [dogen S|lo o Vo oo T 0 1|
S [BrEx ~ |00 w0 0 0 "0 0 0
o |TCE_ 0 -0 6 00 0 0 0 0
g [PCE 0 oo v 0.0 0 0 U
B v 00 0 0 000 0 0 0
B |Bhare 0 -0 0 0 _o-vioo T 0 0 0
X |Ethene 0 0 00 00T 0 0 o
& P 00 0 0 00 0 0
CA 0 =0 0 0 0 0 0 0
Tota! Points 1 8 11 -1 1 el 7 4 10
NA evidence L L N I L L I L

For clarity, VOCs were left blank i :uble t non detect 41 85 0 mo/T 0 valuec lees than thar were ectimated ho lah



Table 4.4
SWHIL 39 MNA DATA RESULTS AND PRELIMINARY RANKING

Geochemical Parameters

039091 039101 039121 . 03913]

.Analvte units | RA1- Rd2 ~Rd3 Rdl1 | Rd2 | Rd3 Rd1l' Rd2 Rd3 Rdl Rd2] Rd3

Benzene o s ; ] 21 1 2

Toluene _—"‘*"“‘—”77———" '

Ethylbenzenc B o !

Xylene . i '

Chlorobenzene

MTBE . 9 4 9 9 13

PCE- T T T T T T T T T meTmmrE T .—1.14.0_:_1-00_-—-7.3-
S e T T | C1300 120 073 30 24 18

cis-1,2-DCE 4 20 1 340 300 130 100

trans-1,2-DCE ‘ 4 5 2 2

1,2-DCE total 7 4 22 20 10 420 344 305 8% 132 102

vC ) o 2 q 3 Tz 5 9 13 10

1.1-DCA : T 2 Ty Ty

'11-pce T 6 4 p 1 3

Carbon Dioxide el | 255 234 NA 555 . 8064 NA  NA 174 183 108 . 120 NA
g [log Carbon Dioxide | 141 1.37 174 - 194 124 126 203 208
g Dissolved Oxygen agl | 060 0.80 0 1.4 085 @ 044 006 075 029 040 1.1 041
S [Hydrogen ol | 027 060 NA 1.1 023  NA 01l 029 22 043 044  NA
~s |Nitrogen el | 137 144 NA 246 150 NA  NA 123 NA 571 4095 NA
¥ [N/, ratio 23 17.9 18 176 16.3 143 45
S [Mehae "l | 110 1400 NA T35 T 360 NA  NA . 700 377 44 | M7 NA
% |log Methane 204 3.15 .54 256 285 258 2.6 | 217
R |Ethane g/l 9 117 NA 25 208 . NA 112 468 388 106 - 97  NA

|[Ethene L. | 120 884 NA 60 413 ° NA 344 830 549 193 486 NA

IST; ol | 6.87  6.84 705 626 615 657 694 .7.24 737 593 58 605

Redox Potential  wy | -110 -104  -140 58 .61 -105  -112 . -163 133 113 70 6l

Alaliniy el | 54 S0 628 68 55 138 51 60 241 52 40 108

ﬁ'mamaw:\wmjgj 0.10U 0.10U 0.10U 0.10U 0.1¢TU 0.10U 0.10U 0.10U 0.10U 0.10U010U 0.10U

NA 500U NA NA 324 NA NA 0.691 NA NA 5000 NA

143 135 0.005U 9.61 @ 102 0.005U 0.600 .500U 0.005U 500U .500 U 0.005 L

Manganese (1I)
Iron (1) -

Iron (11I) NA 500U NA _NA 500U NA  NA 500U NA NA 500U NA
Sulfatc oL | 49 10 64 5510 17 071 5210 - 1l 0 20 17 2
log Sulfate 069 1.00 081 374 123 015 372 1.04 '1.02 130 123 134 |
Sulfide  opl | NA 100U 1.00U NA [ 100U 1.00U NA 100U 100U NA 100U 18 |
Total Organic Carbon el | 20U 20 17 3.1 . 54 33 20U-20 0 L7 2.DU‘E 1.6 27

NA 10U NA _NA | 39 T NA NA - L1 NA _‘;{Ai_LOUW_NAj
NA 020 NA _NA 0100U NA _ NA 023 _NA _NA 023 NA

Nitrogen (TKN)

Total Phosphorus

Chloride mg/l. 9.3 NA NA 5.0 NA NA . 11.8 :NA NA 7.4 NA =~ NA
Specific Conductiviy  matoen] 0.12 © 0.09 0.51 - 0.11 009 037 017 0.30.:047 024 : 063 ' 027 |
Temperaure T | 202 216 2037216 . 239 205 200 244 210 214 | 241 219
Dissolved Oxygen B 0 i} 3 o o .3 3.0 3 30 3
Nitrate as N B 2 20, 2 2 |22 atis2 2 2 2 2]
Iron (I} 3 3 0 3 5 .0 0 -0 0 0 0 0

b |Swpate 2 2 2 0 p) 2 02 200 2 2 0

&5 [Redox Potential 2 2 2 1 ] 22 o2 002 0 | 0 0

S |p - B ‘0. 00 0 [ o0 0 0 L0 0 0 o0

@ | Toral Organic Carbon 0 O 0 0o 0 ., 2 A 0 -0 0 0 2

sg |Temperature o 1 1 1 1| . T 0 b it 1 1 1

& |Carbon Dioxide * B~ 1 1 0 1 1 0 0 I PR B 1 1 0

8 [Mkaimive & |0 0 1 0 0 0.0 0o 1

® |Hydrogen Q|00 0 T O 0 o0 0 [0 0

S [BIEX ~ 0 .0 0 0 0 0 Do 0 0o 0 | 0
TCE 0 0 0 0 0 0 2 2 2 2 2 2

S’ DCE - 2 0 2 2 2 2 22 2 2 2 2

8 |w B 20 0 2 2 2 2 2 0 2 2 2

g |ghare o o o0 _o0 9o 0 .0 o 0 6 .0 0

= |Ethene _ 0 0 0 _ 0o o 0o 0 0.0 0 0 K

i DCA B . 0 0. 0 0 1 0 o 0,2 w0 2 o2, 2
cA 00 0 0 0 [ 0 0 0 -0 0, 0 0
Total Points 15 11 13, 13 14 17 1316 17 17 | 14 | 17
NA evidence ‘AL ‘LY L L A L A A A | L A




Table 4 -
SWMU 39 MNA DAT A RESULTS ANi PREY IMINARY RANKING

039171 039181

o 039161

039191

039201 039211

Analvte

Rd2

Rd 3

Rd2 Rd3 Rd2 -Rd3 ' Rd2 Rd3 iRd3 Rd3

Benzene
Toluene

Ethylbenzenc
Xylene
Chlorobenzene

VO

cis—l,2~[@i_ _
rans-1.2-DCE
1,27DC«E (ot

ve
-

1,I-DCE

170
51
10

Carbon Dioxde
log Carbon Dioxigy

Hydrogen o

Nilrog::n’_' e
NJO o
Methane
log Melhié

Ethanc
Ethene

Dissolved Gases

ng'l

140
2.15

131
2,12
0.25

7.3

NA

75.6
1.88

0.90
 NA
10.5
11.7

90.0
1.95
2.6
27
NA

55.3
1.74
0.63 0
NA
14.2
21.8
1170
3.07 ¢
71280
6250

110 NA
2.04
169

293

220
234
1156 NA |
316

U

196
0.90 2.29
B
g2 622

A
NA

TG

pH

Redox Po?tim‘l
Alkalinity
Nitrare as N
Manganc:s,c_(il \7
Iron (IT) j o
Iron (IIT)
Sulfate
log Sulfatc
Sulfide o

Total Orgam‘é Cart,

Total Phosphorus
Chloride
Specific Conductiv (v
Temperam’re—m- N

Geochemical Parameters

nig

mg:

st uns

1
{

mg 'l
mg [

|

6.67
200 -84 (193 7 20
i &8 80 270 67 171 112 786 |
)& 010U 010U 0.10U 010U 0.10U 0.10 U
0944 NA 0657 NA NA NA
05U 241 0.005U 2.20 0.005 U 0.005 U0.005
NA 500U NA 500U NA  NA _NA
24 15 18 1.5 32 56
1.3 1.19 126 0.18 1:50 1.79%
4.4

61 710 658 6.64 593

. ‘I“ \8 N

2 100U 1.00U 100U 1.00U 1.00U
P X 4.9

42 38
10U NA
025 NA NA
NA ~ NA NA
0.45 043  0.25
228 [ 21.9 200 206

4.7 4.1
NA
NA
NA
0.81

23.2

25
NA

Dissolved Oxygen
Nitrate as N
fron (I

Sulfate

Redox Potential
pH
Toral Orgr;;i <‘(1r!1 n
Temperature )
Carbon D@('
Abkalini*
Hydrogen
BTEX
7cE
oCE
Ethane 77:“ B
(Ethene
pca
ca

Preliminary Screening Ranking

POINTS

o
(o8

}

|

T

|

ONM(A‘M

1
|
!

C|o|o|Ci=|{O|—iioli

|

RN OO —|— O

i

OO |O|O|O|O|O|OI=|O|—INO| =IO

SCococoNMmMo Rt mr oo RN oS

Total Points

NA evidence

rRlccc oo oo o oo M

AR o N O I N L O - O S S O

-t
W

by COOCONRROOO~—~OONd WL
pPRIlov oMo roN S S oW

> ol
Pk
I

a

For clarity, VOCs were left blank n wable 1f non-detec: at 5.0 nio/L: values less than that were estimared hy Iah



Table 4.4
SWHIU 39 MNA DATA RESULTS AND PRELIMINARY RANKING

03904D 03908D 03909D 03910D
Analvte units | Rd1 Rd2 Rd3 Rdl1 | Rd2 . Rd3 Rdl Rd2 Rd3 Rd1] Rd2_ Rd3
Benzene ng/L : '
Totuene : ug/L -
0 e R J
| Xylene _ngl . 2
Ch[orohcnzengg j gl T
s T RN e e e Bl _d
PCE ue/l
S a— —
|cis-1,2-DCE jgel. - 47
trans-1,2-DCE T ‘ 1 T T
|1,2-DCE wual et | 48 }
ve T | - n T T
1.1-DCaA T ;Tgl N T T ]
1.1 -DCE T el -
[Carbon Dioxide —wpi 03U 340 586 124 148 145 583 241 NA 649 670  NA
¢ log Carbon Dioxide - 0.53 .77 ,_&__—Ll’i,},£ 0.77  1.38 0.81 (.83
& |Dissolved Oxygen _ wyi |0.15T 1.0 021 020 050 089 035 12 0 032 10 0
& [Hydrogen ookl | 057 067 23 040 047 . 15 034 060 NA 083 | 034 NA |
~ |[Niwogen wgi. | NA 114 NA 152 355 NA 142 106 NA 111 157 NA |
L [NyO, ratio ) 11.4 7.6 7.1 41 9.2 35 157
S [Metane ael j NA 1420 1136 10U 9 5 97 2480 NA 42 505  NA
.2 |log Methane L 315 506 096 066 199 339 162 270
Q  |Ethane ne/l. Ta0u s0u 5 6 15 . 27 &£ 500U NA 59 545 . NA
Ethene gl |3.00U 5.00U 26 6 22 28 17 57 NA 11 45 . NA |
PH s | 759 742 773 549 547 0 557 745 6.8 7.69 706 712 | 8.23
Redox Potential 215 68 -152 40 06 10 -83  -125  -175 136 147 T4
2 [Alkalinity 3 39 70 171 12 10U 67 3% 70 208 72 | 73 216 |
§ NiraeasN 034 0.10U 0.10U 0.10U0.10U 0.10U 0.10U 0.10U 0.10U 0.10 U[0.10U 0.10U|
= Manganese (1) o NA 500U NA  NA , 228 NA NA 500U NA _NA 500U NA |
S [rondh)  wer |.S00U 500U 0.005U_169 1 902 1.8 500U 277 0.500U_500U 500U 9.005U
S [lron (Iil) gl % NA 500U NA ~NA 500U NA NA .500U 0.005U NA 500U NA
E Sulfate Cugl | 64 1.4 9.2 123 140 . 138 32 9.0 29 5700, 19 23
S lopSufwee ] 081 015 09 _209 215 214 051 095 046 3.76 | 1.28 1.35
‘= [sulfide mgl | 'NA 1.00U 100U _NA 1.00U 100U NA 1.00U 100U NA [1.00U_1.00U
5 Total Organic Carbor w1 1200 1.1 1.1 2001100 37 20U © 7.3 24 20U 3.6 1.6
S [Nirogen(TKN) — ~ wei | NA 10U NA _NA [1.0U NA NA 17 NA NA ' 14  NaA |
S |TowiPhosptous  wel | NA 012 NA  NA = 13  NA NA 026 NA NA 020 NA
O [Chloride __ugl | 164 NA NA 140 NA NA 149 NA NA 70 NA NA |
Spcciﬁc Conductivity - nmho/em 0.30 0.28 0.33 0.23 0.6 i 0.63 0.69 0.24 0.46 0.10 0.28 0.35
Temperawre | °C | 20.2. /238 . 205 207 | 21.8 206 187 228 202 225 223 212 |
Dissolved Oxygen 3 0 3 3 00 0 3 o 3 é,LAO,_‘,gs_q
Nirate as N ) 202 2 2 | 2 2 22 2 2 2 2]
rron(ly 0 -0 0 3 3 30 3.0 0 0 0
80 | Sulfate ) 2 2 2. 0 6 0 .2 2 2.0 2 0
§ Redox Pore;y'al . 2 1 . 2 1 0 1 1 2 2 2 2 l
] pH -0 0 . 0 0 | 0 0o . .0 0 0 0 0o 0
é Total Orgmzi Carbo[ : 0 -0 0 0 E 0 20 -0 2 0 0 0
by |Temperature . ow 1 1 IO DS S S 1 I D S 1|
X |Carbon Diozide * b 0 0 0 1 1 10 0 0 0 0 0
S |akatinnx & 0. 0 1 0 0 0 0 0 1 0 0 1|
©  |fydrogen 9 0 0 1 0 |+ 0 1 0 0 0 0 a J
S |BrEx e 0 0: 0 0ol ¢ 0o o 0 0 0 0 0 |
TCE 0 0 0 0 | 6 0 0 0 o o0 o ' 0
S —— 0 0o 0 0 G 0" o0 .2 0 _2r 0 0
2 | 0 0 0 0 0 0 0 2 0. o ] 0 0
= Elhane 0 0 o o0 0 0 0 0 0 0 0 0
= |Ethene 0 0 0 0 0 0 050 00 0 0
Q: DCA 0.0 0 0o 0 0 0 0 0 0o o0 0
cA 0 0 0 0 0 0 0 0 0 0 0 0
Total Point; 10 6 12 17 T 14 13 10 [ 7 8 |
NA evidence - L L L L | L L L L L L L L




Iable 4.
SWMLUI 39 MNA DATA RESULTS AN PREV IMINARY RANKING

‘ 03912D_ 03913D ~ - 03914D 03915D___03916D
'Analvte _ units ['Rd1_ Rd2 - Rd3 Rdl Rd2 Rd3 Rd1:  Rd2- Rd3 Rdl Rd2 Rd3
Benzene e/l SELL W B - . > G - R
Toluene i _uell B ) ) -
Ethylbenzene gl , e _
Xylene kel | _ B} - ——
Chlorobenzene g/l .
w (MIBE I LI I e
W |PCE gl S0 5317 - 5
§ TCE - wel | 3 T w73 T 4
cis-1,2DCE ol | 1 o 1090 - 2
rans-12DCE__ wl. | i T -
[12DCE ol el | 1 10 1w 190 91 o 2
ve T e o8 4 o
1LI-DCA ol 3T 2 -
1,1-DCE T el | T s 2
Carbon Dioxide omg'l | NA 235 366 757 817 NA 439  5.00 NA 710 316 42.1
@ |log Carbon Dioxide 037 056 188 191 064 0.70 0.85  1.50 L62
g Dissolved Oxygen  mg'l ] Na 095 0.8 _bw 085 027 030 090 0 030 21 0
O [Hydrogen — e 01703129 0.0 4 NA L 0.50 029 NA 080 NA 54
ms  [Nitrogen aet | NA 174 NA 4u4 325 NA 143 152 NA 417 115 NA
L [NJO,ratioc 18.3 163 5.0 48 169 139 55
S [Methane L | NA 81 63 w3 NA 40 366 NA 43 14 36
8 [iop Methane T 191 180 1od 150 1.60  2.56 163 113 156
A [Ethare el | 8 114 170 o a7 NA 42 309 NA 10 62 779
Ethenc owel | 53 28 56 9% 185  NA 13 10 NA 12 33 43
pH  uws | 780 812 849 S50 30l 69 747 7.6 848 7141 682 7.0l
Redox Potential  m\v | =162 219 -147 "~ 05 12 -138  -141  -101 201 98 66
¢ |Alkalinity el | 68 40 1200 4 35 214 40 45 125 76 75 17T
$ [NiracasN ~mgt [0.10U 0.10U 0.10U 010U 0100 010U 010U 0.10U 0.10U 0.10U 0.10U 0.10U
2 Manganese ) gl | NA 500U NA Ny 500U NA NA 500U NA NA 500U NA
g [ronap ~wgl | 961 500U 0.005U 5001 5001 0.005U 500U .500 U 0.005U .500 U 0.809 0.005 Uj
S [ron () ~ wel | NA 500U NA _ Na 500U NA NA 500U NA  NA_ 500U NA
S [Sulfae el | 4930 10 14 0 30 28 32 31 50 37 35
B fogsufee 369 099 L14 1ai 14 148 145 151 149 170 157 1.5
‘S [Sulfide ~mgl | NA 100U 1.00U Na 100U 12 NA 100U 1.00U NA 100U 100U
8 [Toal Organic Carbon  mgl |20U L1 1.0U 200 11 12 20U 1.8 13 20U 10U 8.0
" |[Niwrogen(TKN) mgt | NA 14 NA N+ 160U NA NA 25 'NA. NA 10U "'NA
S |Total Phosphorus mgl | NA  0.19 NA _Na 12 NA NA 031 NA NA 025, NA
O |Chioride ~_mgl 002U NA . NA 134 NA  NA_ 60 NA  NA 153 NA NA
Specific Conductivity — muhoem| 10.32 . 0.32 034 0.4 006 0.58 0.09 0.23 0.33 0.57 0.15. 048
Temperature < 1:20.0 223 206 207 237 220 21.1 ~.23.8 21,6 212 240 225
Dissolved Oxygen ! 0 .- 0 3 : 3 0 3: 3 0013
Nirateas N 2 2 2 22 a2 e
Iron (TI) ) 3 0 0 0 0 -0 0 0150
;0 Sulfate . 0 2 2 G 0 0r YO :0: 0 EhO0
B |Redox Potential 2 2 2 ¢ -2 2 2 2 0 1
g | o 0 0 0 0 0 0. 0 0.0
& |Total Organic Carbon .0 0 0o ¢ 0" -0 .0 0 0 0>
vg |Temperature L A -0 1 1 1 T SR | 1 1 1
.8 |Carbon Dioxide * ~ =0 0 0 1 ‘0 -0 0 0 1 1
S |Akatiniy* < |0 0 0 ¢ 0 0 0 00 1
®  [Hydrogen S |00 1 v 0 0 .0 0 0- 1
S [BrEX L ) 0 0o U 0 o0 0 0 .0 0
 [TCE B 0 0 2 2 0 0.0 0 02
g |pcE o 0 2 22 0 .0 0 0 0 2
g e - 00 o _ 2 0. .0 o 0 0.0
FSET _ 0 0 0 ¢ 0.0 0 0 00
= |Ethene B 0. 0 0 0 0 0. "0 0 0 .0
& |4 _ 0" -0 0o > 0= 0 P00 0.0
cA 0 -7 0 0 0 0 0 = 0 0 .0 0
Total Points 7 9 15 15 8 .5 8 8 4... 14
L |NA evidence L L A A L 1 L L 1 L

For clarity. VOCs were left blank 1 table | nan-detect a4t 85 0 me/T - valnece lace than that wera actimated ho ok



Table 4.4
SWHMU 39 MNA DATA RESULTS AND PRELIMINARY RANKING

03917D 03918D 03919D  03920D 3921D 03922D 03923D T 04202D
Analyte units { RA2 Rd3 Rd2 Rd3 Rd2| Rd3 "Rd3 Rd3 :Rd3 Rd 3
Benzene mell | 1 2 ,._,_-:.___;__‘ B e | .
Toluene g/l i S
Ethylbenzene agl ) o T T _—
Xylene b - T - : ]
Chlorabenzene wel ) T - o ]
“ rmi ________ug_fl, —‘1;- . T T - 26 N T
Q [PCET N N B
S TCE wel | 100 0 51 30 02 B N
cis-1.2-DCE gl 250 1140 480 5 2 6 88
rans-12-DCE__ el | 3 6 T T 2 |
1 .2-DCE total ME ‘I’ ﬂ 7’:‘75?_‘1-T 486 5 T B 2 B T 6 o 90_‘_
Ve el |9 4T T T T T T
1,1-DCA N ue'l 175 5 T ) T - ]
[,I-DCE el 76T 1 - T T T
Carbon Dioxide g/l 527 100 67.0 988 220 @ NA 842 117 NA NA 32.15 NA NA
¢ [logCarbonDioxide | 17> 200 183 199 034 093 207 I ]
g Dissolved Oxygen meet, | G800 044 070 11 0% 0 021 6.7 0.53 5 070 021 0
S [Hydrogen ol | NA 21 NA 25 NA NA 22 20 - NA NA 042 NA vNéj
~s |Nitrogen mell | 146 NA 151 NA 110 NA  NMA  NA NA NA 35 NA NA
L [NyO, ratio o 182 215 122 S 5.0 ]
'S [Methanc __ Lngpzsw 26 567 503 8 _NA 82 50 NA _NA 25 NA _ NA |
8 |log Methane Tl 20 275 20 154 290 170 1.40 B
Q [Ethane sl | 1435 150 354 355 415 NA 16 30 NA NA 73 NA  NA
Ethene T el |93 ZI0 742 635 285  NA 164 194 NA  NA 21 ~ NA  NA |
pH wuwis | 633 642 650 6.8 805 7.6 763 6.8 7.68 665 696 7.24 79I |
Redox Potential oV [ 174 202 226 50 272 | <123 200 <137 180 139 -138 o132 204 |
2 [Alkaliniy me |35 9 s 129 55 179 191 815 562 266 70 320 _ 316
& |NirateasN mg_ | 053 010U 010U 0.10U0.10U 010U 030U 6.1  0.13 0.10U 0.54 0.10U 0.10U]
§ Manganese (II) mg. | 281 NA 500U NA 500U NA _ NA NA NA _NA 097 NA _NA
g |onan © et | 529 00050 1.49 153 500 U 0.005 U 0.005 U 0.005 17 0.005 U 0.005U 1.88 0.005 U 0.005 L
S [Iron (I | wet |.500U NA 500U NA 500U NA  NA NA NA NA 08380 NA _ N
& [Sufae T w8 66 3 2 s 11 w4 4 1291796
S |log Sulfate B 176 182 1.54 135 077 | 106 064 165 108 198 123 098 _1vo
= [Sulfide mgt (100U 1.00U 1.00U 1LOOU LOOU 1.00U 100U 18§ 1.00U LOOU 1.00U 1,00U 1.00U
S [Towl Organic Carbon _ mg1 | 10U 65 34 20 41 23 20 46 69 _ 96 .45 54 2
S [Nitrogen (TKN) T mel |10U NA 36 NA 10U NA NA NA NA _ NA_ 22 NA _ NA
S |Tow! Phosphorus Cwet | 012 NA 037 NA 03T NA  NA NA NA NA 052 NA _ NA |
G E@ide mi | NA__ NA NA NA NA ' NA~ NA _NA_NA _NA NA ''NA _ NA |
Specific Conductivity nunheszm| 0.08 1 0.56 0.37 037 0.23 0.35 0.60 26.10 0.36 074 .11  ,~,  0.96 JE'S
Temperature T 240 7226 245 230 230 205 203 205 203 199 219 20.1 20.98 |
Dissolved Oxygen [ 0 3 0 6 ¢ | 3 3 3 0. 3 0s3 3
Nitrate as N 2 2 2 2 2 2 2 0 .2 2 2.l
Iron (Il) HE 3 3 0 0 0 0000 a3is00 0|
% [Sgme D0 0 o0 T2 2~ 2 o2 To 22 oo
'S [Redox Porenial 2 0 2 0o 2 2 2 2 2 2 g2iii2 2|
= |pH T 00 o o ¢ , 0 0 0 0 0 0,70 0
§ Total Organic (Ej@ 00 0 0 ,A_C,_.F__?‘\__ 2 2 0 0 -0 w00 2]
wg |Temperature - vy b1 Iy I O D 1 1 0 1 R S
.S |Carbon Dioxide * b | 1 1 1 O 0 1 0 0 1 0. 0 |
S [Abatiniy* S [0 0o o 10 1 1 0 Lo |
O (Hydrogen 1 Q 0 1 o 1 0 0 1 1 0 0 700 0 |
S [BTEX A G 0 o 0 0 __0 0o _0o 0 _0 0.0 0
TCE 2 2 0 0 s+~ 0 0 0 0 -0 0 _ 2
S‘ DCE - 2 2 9o 0 2 0 2 _0 -0 10 _ 2
8 | 1 2 0o ¢ o 0o 0 0 0 0 0 0
& |Ethane ‘ 0 o o . ¢ 0 0 6o o 0 -0 0
S [Ethene S 0 o o o0 -0 _o0o 0 0o 0 0.0
A | - 2 0 o 0o 0o _0 0 _0 0 0 0 |
CA 0 9 0 0 0 0 0 0 0 0 0_|
Total Points 17 13 7, 13 16 s 9 s 11 B
| NA evidence A L L L A 1 L L L 'L




Table 4.4

SWMU 39 MNA DATA RESULTS AND PRELIMINARY RANKING

SWMU 39 BACKGROUND DETERMINATIONS
Notes: |*= parameters must exceed 2X background
Shallow | l
offsite bkgd--> 039015 |(Rd1 only)
non-039 bkgd-- > 505001 i(Rd2 only)
Average Alk= 76img/L
[2X = 152|mg/L
Average CO2 = 70.5|mg/L
2X = 141|mg/L
! Intermediate
upgradient bkgd - > 039041 |(Rdl +Rd2)
iAverage Alk= ‘ 51.5|mg/L |
x= 103'mg/L
Average CO2= 7.1/mg/L
2X= 14.2]mg/L
|
T ‘Deep
offsite bkgd-- > 03915D |(Rd 1 only)
upgradient bkgd-- > 03801D :{(Rd 2 only)
upgradient bkgd--> 03904D [(Rd1+Rd2)
Average Alk = 63.8/mg/L
[2X= 127.5|mg/L
Average CO2= 14.1/mg/L
12X = 28 3Img/L |
|
|
RANKING RESULTS:
N= No evidence (0} ; |
I= Inadequate evidence {(1-5)
L= i Limited evidence(6-14)
A= Adequate evidence(15-20)
S= Strong evidence( >20)
|
‘ \
! 1
—

For clarity VO e were left Rianl in tahle 1€ non_detact at € O see /T - valivee lace than that wware actimatad b Tab




Zone A RCRA Facility Investigation
SWMU 39 - Technical Memorandum
Charleston Naval Complex

4.3  Summary of Major MNA Findings at SWMU 39

The following findings were taken from the more comprehensive data evaluation and interpretation
included in Attachment H. In general, biodegradation is occurring at selected locales at
SWMU 39 but due to the complicated geology and hydrogeology, certain areas are prone to

accumulate father and daughter products.

o The Zone A clay/sand boundary is evident geochemically as an aerobic zone in shallow,
intermediate, and deep groundwater. PCE through VC were detected in wells located

downgradient from this boundary (in the massive Qs; sand body).

. The presence of daughter products cis-1,2-DCE and VC above and below the clay/sand
boundary indicates that PCE and TCE breakdown is occurring. However, it is unclear if
their presence below the boundary is due to mobilization from more anaerobic upgradient

zones or if they degraded within the Qs, sand body, which tends to be less reducing.

o Geochemical conditions in shallow, intermediate, and deep groundwater upgradient of the
clay/sand boundary are generally anaerobic and more reducing than they are below the

boundary in the massive Qs, sand body.

. Denitrification is limited at the site and confined to a small area upgradient of the clay/sand
boundary coinciding with an isolated aerobic zone and within the larger aerobic zone
across the center of the site that coincides with the transition to a predominant sand
lithology. Nitrates were higher in shallow and intermediate groundwater than deep in these

locales,
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Zone A RCRA Facility Investigation
SWMU 39 - Technical Memorandum
Charleston Naval Complex

Iron (IIT} reduction appears to be the primary redox mechanism operating sitewide with
significant iron (II) production above the clay/sand boundary in shallow and intermediate
groundwater, but not in deep groundwater. Very little to no iron (II) was detected in the
aerobic zone across the center of the site in shallow, intermediate, or deep groundwater
where nitrate was encountered. However, iron (II) production increases further

downgradient in the Qs; sand body in all three intervals.

Certain locations appear to be progressing to sulfate reduction based on third round sulfide

detections and higher hydrogen concentrations.

Significant production of ethene and ethane end products were encountered in shaliow and
intermediate groundwater at isolated locations suggesting complete breakdown may be

achieved at these locations.

Redox zonation was contradictory based on three identification methods (ORP-DO,
hydrogen, and redox couples). Dissolved gas samples, including hydrogen, were found
to be susceptible to dilutional errors and precipitation/aquifer recharge influences. Redox
couple data appears more consistent throughout the three rounds of data and the most

definitive means to identify Redox zones within the aquifer.

Temporal VOC results are several wells reveal pulses of contamination, suggesting that
the plume in some locales cannot be considered stable. Attempts to determine whether
these pulses were merely anomalies, lab errors, or field errors could not be adequately

confirmed, and as such, the data are treated as real.
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Zone A RCRA Facility Investigation
SWMU 39 - Technical Memorandum
Charleston Naval Complex

As seen in Section 3.0, groundwater flowpaths are complicated due to the presence of
multiple “flow zones” in the surficial aquifer at upgradient locations closest to the primary
source area (north of Buildings 1604 and 1605). Once contaminants migrate beyond the
clay/sand boundary, they enter the massive Qs; sand body where they generally disperse
and migrate vertically. Thus, demonstrating biodegradation along a flow path is difficult
since the flowpaths have lateral and vertical components that encompass a variety of

geochemical zones.
Attempts at quantifying biodegradation rates have been limited to analytical models in an

attempt to simplify the complex hydrogeology at the site. The model is discussed in detail

in Section 5.0.
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5.0 FATE AND TRANSPORT MODELING

The analytical fate and transport model, Biochlor (beta version 1.0, Groundwater Services, Inc.,
1998) was used to provide a means of quantifying biodegradation rates of chlorinated VOCs at
SWMU 39. Biochlor can be used to simulate 1-dimensional advection, 3-dimensional dispersion,
linear adsorption, and biodegradation by reductive dechlorination. The model is based upon the
semi-analytical solution developed by Domenico (1987) and operates in Microsoft Excel

spreadsheets.

A detailed discussion of the modeling procedure is included in Attachment I. The assumptions and
limitations of the model, its input parameters, its output and results, and an evaluation of its results
are also presented in the attachment. This section will briefly summarize the methodology

followed for the modeling and the modeling results.

5.1 Modeling Approach

Since Biochlor only evaluates 1-dimensional advection, reductive dechlorination can only be
evaluated along a single groundwater flowpath. Thus, the vertical migration between the shallow,
intermediate, and deep aquifers cannot be represented in Biochlor and each aquifer must be
modeled separately. After careful consideration of VOC data, the piezometric surfaces for each
aquifer, and the availability of decreasing VOC concentrations along a groundwater flowpath, it
was decided that the shallow aquifer was most suitable for modeling. Additionally, shallow
groundwater flowpaths are more consistently reproduced over time than are those in intermediate

and deep groundwater, which tend to have less piezometric surfaces of less relief.

The general premise followed during the fate and transport modeling was the coupling of inverse
modeling with predictive forward modeling. The inverse modeling process selectively solves for
each unknown variable in the governing equation by matching the observed field data, in this case

the VOC data, from the second and third rounds of sampling (October 1998 and August 1999).
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The three critical input variables that are unknown at the site are dispersion, retardation factor,
and the biodegradation rates for any of the VOCs. Using a combination of literature data and site-
specific data, two of these variables may be held constant while manipulating the third until the
VOC data 1s matched as closely as possible. For example, to solve for dispersion, a best-guess
for retardation factor and biodegradation rate must be made. Fortunately, the retardation factor
may be computed directly from site-specific data (such as bulk density and porosity) and literature
values for VOC partitioning coefficients. Biodegradation rates are provided in Biochlor User
Manual and other widely published sources. Dispersion constants are successively altered until
the observed field data is most closely matched by the model. This iterative process was repeated
for each variable for each sampling round. The model results were judged against literature values
or the site-specific calculations and determined whether or not the model produced reasonable

values.

Once values for biodegradation rates, retardation factor, and dispersion were determined, forward
model simulations were run to allow the model to predict contaminant distribution in the future.
The area of interest for this procedure was along the western property boundary where
anomalously high VOC concentrations had been detected in the second round sample from shaliow
well 039009. Just beyond the western property boundary is a marsh, the point of compliance.
The appearance of solvents at 039009, which is the nearest well to the receptor at the time of the
October 1998 sampling round, raised the concern that contaminants may be migrating off-site and
might potentially impact the ecological receptor. Forward modeling at this location would assist

in determining the plausibility of this scenario.
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5.2  Results

Matching observed VOC data in October 1998 and August 1999 could not be accomplished
without producing erroneous values for dispersion and retardation based on their respective inverse
models. Calibrated biodegradation rates for each sampling round were more reasonable and fell
within accepted literature ranges. For the forward modeling, 2 combination of literature values

for dispersion, calculated retardation factors, and model-calibrated biodegradation rates were used.

The predictive model, using 039009 as a source, indicated that PCE, TCE, and DCE would
attenuate to below maximum concentration levels (MCLs) prior to reaching the off-site point of
compliance. The lack of compliance of VC can be largely attributed to the fact that no site-
specific decay constant could be applied since no VC was evident in the downgradient well during
the calibration of the inverse model. It is also recognized that while reductive dechlorination of
VC may not be adequately accomplished, it may be readily oxidized at the site under more aerobic
conditions. The August 1999 data represent the first and only groundwater data from the

downgradient well 039020 and indicates less reducing conditions prevail at that locale.
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6.0 CONCLUSION AND RECOMMENDATIONS

Based on the results of the data collection and site evaluation activities presented, MNA is
recommended for continuation. The MNA results reflect degradation of the chlorinated solvents
in groundwater throughout most areas of the site. Since the DET’s diffusion samples did not
indicate the solvent plume has migrated into the marsh area west of the site and groundwater flow
directions do not appear to be toward the marsh area, this alternative is acceptable for preventing
exposure to offsite receptors. However, continued sampling in the marsh area is recommended

to monitor VOC transport during MNA.

In addition to the naturally occurring degradation, MNA results show that some areas of the site
are conducive to attenuation enhancement through the use of biological stimulation. Therefore,
it is recommended that these areas be further treated using bioenhancement additives. While the
solvent plume is attenuating naturally, to enhance biological degradation would serve to reduce

the attenuation time and consequently, the remediation cost.
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DATALCP3 CHARLESTON - ZONE A Page: i
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SAMPLE. [ ‘==n-~+~%3 039-5-8047¢ 01, - 039-5-B0O4B-01; 03%9-5-8042-01 “039-5:8050-01 039+5-8051-01 039-5-5052+01
CORIGINAL ID +=mms > | ‘039SB04701 - 039SE04801 | 0395804901 0395805001 0395805101 8395805201
LAB: SAMPLE ‘1D ~~~s.| S886228%1 =~ . [ SB8E228%2 SB8S228*3 | sB8s228%4 . - SBB6228*5 SBBB267*8
D FROM REPORT ~=> |- 0395804701 | 039$BA4801 0395804201 { 039SBUS0Q1 0395805101 0395805201
SAMPLE -DAYE :<--5~21"10/12/98 - 10/12/98 16/12/98 . 10/12798 10712798 10/13/98
. 'DATE AMALYZED --~>1-10/16/98 - 1 ay16798 10716498 10716798 10/16/98. 10/16/98
MATRIX ~-<-nwewws >.Soil - 8eil : Soit - seil Soil | seit
UNLYS: - =omsmenmson [ HEZKG 0 0000 A UG /K Al UG/XG A| UG/KG A| UG/KG T A UG/KG
CAS. #|Parameter | Eczam VAL ] ECZA0Y VAL - | ECZAUT VAL |“ECZAGM VAL | ECZAO1 VAL | ECZAD1 VAL
74-87-3 Chloromethane 2. u 1. u 10. u 9.8 ] 1. u 8.8 u
75-01:4Vinyl chioride ' 12. U 1. u 10. u 9.8 u 130. J 8.8 u
74-83-9 |Bromomethane 12. U 11. u 10. u 9.8 u 11. u 8.8 U
75-00-3/|Chloroethane _ : 12: u- 1. u 110. 2.8 U 1. U 88 U
67-64-1 |Acetone 93. U 36. u 300. 150. J 130. J 150.
©-75-35-411,1-Dichloroethene RERPRRE - - V 5.3 U 5. u 49 U 7.3 4 4.4 U
75-15-0 |carbon disulfide 62 U 5.3 U 5. u 4.9 U 5.7 U 4.6 U
©.75-09-2 |Methylene chioride H.2 39. . 25. ’ 46. J 5.7 U 4.4 u
108-05-6 [Vinyl acetate 12. U 1. u 10. u 9.8 U 1. u 8.8 U
- 75-34-31, 1-Dichloroethane 6.2 U 5.3 U 25. 4.9 U 5.7 U 4h U
78-93-3 [2-Butanone (MEK) 18. 3 26. u 81. 24. J 28. U 14. J
. 67-66-3:{Chloraform 6.2 U 5.3 u S u 4.9 u 5.7 u 4.4 u
71-55-611,1,1- Trlchloroethane 6.2 u 5.3 u 5. u 4.9 u 5.7 V] & L u
| 56-23-5. Carbon tetrachloride 6,20 W 5.3 U 5. u 4.9 U 5.7 U 4.4 U
107-06-2 {1,2-Dichloroethane 6.2 U 5.3 u 5. u 4.9 U 5.7 U b U
7443 21Benzéne : U2 5.3 u 5. u 4.9 U 5.7 u 4.4 u
79-01-4 [Trichloroethene 6.2 u 5.3 u 0.94 | 4.9 u 460, J 4.4 u
78-87-511,2-Dichl oropropane L6217 5.3 u 5. u 4.9 u 5.7 u 4.4 u
75-27-4 [Bromodichleromethane 6.2 u 5.3 u 5. u 4.9 u 5.7 u 4.4 u
110-75-8 [2-Chloroethyl vinyl ether 62. UR 53. UR 50 UR 49, UR 57. UR 46 UR
108-10-1 [4-Methyl -2-Pentanone (MIBK) . u 26. U 25. U 24. u 28. u 22. U
10061-01-5]¢is-1,3-Dichloropropene 6.2 5.3 U - 4.9 1] 5.7 u. 4.4 u
108-88-3 [Toluene 6.2 U 3. J 3.8 J 3.1 4 5.7 u 4.4 u
10041-02-6 [trans-~1,3-Dichloropropene 6.2 530U 5. Sy 4.9 y 5.7 y bl U,
591-78-5 |2-Hexanocne 31. u 26. u 25, u 24, W 28. uJ 22, U
79-00-5.[1,1; 2-Trichlorogthane S - ROt 5.3.. 00 5. U’ 4.9 - U 5.7 - U- 4.4 U
127-18-4 Tet_rachloroethene 6.2 U 5.3 u 5. U 4.9 uJ 5.7 U 4.4 u
- 124-48-1 [Dibromochloromethane T SEE | 5.3 u 5, 3] 4.9 U T SR 4.4 u
108-90-7 Ichlorobenzene 6.2 U 5.3 U 5. U 4.9 U 5.7 U 4.4 U
© 100-41~4 [Ethytbenzene L2 ol 1304 2 J .90 0l LT TN Gubl ML
1330-20-7 |[Xylene (Total} 1.3 J 4.8 J 5.4 2.5 J 5.5 J 4.4 U
- §00+42-5Styrene ez 2537 5. .U 49w 5.7 U &4 U
75-25-2 [Bromoform 6.2 v 5.3 u 5. u 4.9 uJ 5.7 uJ L4 U
79-34:51,1,2,2- Yetrachloroethane 62U 5.3 U 5. u 4.9 W 5.7 W 4.4 u
540-59-0 1,2-Dichloroethene (total) 6.2 U 5.3 u 0.96 d 4.9 U 3800. J 0.74 J
156-60-5 Jtrans=~1,2-Dichloroethene ????’????.?? ' 7229722777 7222277727 22227272 2227227727 7222271177
156-59-2 |cis-1,2-Dichloroethene 2772771272 7222227222 ?73222777? 2772222777 7222222272 72727227222
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DATALCP3 CHARLESTON - ZONE A Page: 3
12716/99 NAVAI, BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SMB4E VOA - . | 039-5- 8053 o1 1°039-5-8054-01 039-5-8055-01; 039-5:B056-01- .039-5-B057-01 039~5-B060-01"
SRR i 50398805301 o 23] 0394805401 0395805501 039SB05601 039$B05701 1 0395806001
‘LAB SAHPLE ;D_~-~> SBAG26T*Y: | SBB2ET*T SBRE267*6 S8BE24THS. . S8BL62ET*4 -SBB&267T*1
1D, FROM: REPORT -« <>} 39SB05301 - - D39SB05401 039sR05501 0395805601 039sB05701 1. 0395806001
SAMPLE ‘DATE =-~-->| 10413798 : 140413798 10713/98 10713798 10/13798. 10,3398
DATE ANALYZED: ~~=> [ :10/16/98 . i 10716/98 10716498 10/16/98 10/16/98 10/16798
MATRIX ~<swcsnmean >l Soil Soft - Sail So¥l Soil Soil
UNITS: --=--=--ses > UG/KG | UG/KG UG/XG A LUG/KG UG/KG UG/KG_ A
.CAS #|Parameter - 'ECZA01 VAL | ECZA01 VAL | ECZAO1 | VAL | ECZAO VAL | ECZAD1 VAL | ECZAO1 VAL
74-87-3 |Chloromethane 8.9 U 11. u 9.6 u 2.8 U 12. U 9.2 u
"73~01-4 |Vinyl chloride S B9 U 1. u 9.6 u 9.8 u 12. u 9.2 u
74-83-9 [Bromomethane 8.9 U 1. u 9.6 ] 9.8 u 12. 1] 9.2 u
75-00~%[Chtoroethane B.9 U 1. U 9.6 U 9.8 U 12. u 9.2 U
67-64-1 [Acetone 59. U 11. U 14. U 2.8 u 12. U 9.2 u
. 75-35-4.(1,1-0ichloroethene 4.5 U 5.3 U 4.8 U 4.9 U 5.8 u 4.6 U
75-15-0 |Carbon disulfide 4.5 u 5.3 u 4.8 u 4.9 u 5.8 1] 4.6 u
‘75-09~2 [Methylene chloride 45 U 1.4 | 36. 4.9 u 5.8 u 4.6 u
108-05-4 [Vinyl acetate 8.9 1] 1. u 9.6 u 2.8 U 12. U 9.2 u
75-34-311,1-Dichloroethane 45 7] 5.3 U 4.8 U 4.9 u 5.8 U 4.6 U
78-93-3 |2-Butanone (MEK) 22. u 26. u 24 . U 24 . ] 29. U 23. u
67-66~3 [chtoroform. . 45 53 U 4.8 U 4.9 U 5.8 U 46 U
71-55-611,1,1-Trichloroethane 4.5 U 5.3 U 4.8 U 4.9 u 5.8 u 4.6 u
56-23-5 {Carbon fatrachloride 45004 5.3 U 48 U £9 . U 5.8 . U 464
107-06-2 |1,2-Dichloroethane 45 U 5.3 U 4.8 U 4.9 U 58 u 4.6 U
71-43:2 |Benzene - 4.5 .0 53 U 48 'y 4.9 U 5.8 U 46 U
79-01-6 [Trichloroethene 4.5 u 5.3 u 4.8 u 4.9 u 1.1 J 4.6 U
78-87-5|1,2-Dichloropropane 45000 5.3 W 4.8 U 4.9 U 5.8 v 4.6 U
75-27-4 [Bromodichloromethane 4.5 u 5.3 u 4.8 U 4.9 u 5.8 u 4.6 U
110-75-8.{2-Chloroethyl vinyl -ether 450 UR 53. UR 48, UR 49, UR . 58, ur 46. UR
108-10-1 |4- Methyl-2-Pentancne {MlBK) 22. u 26. u 264, u 24. u 29. u 23. u
10061<01-% |¢is=1,3-Dichioropropene 4.5 y 5.3 U 4.8 U 4.9 U 5.8 u 4.6 u
108-88-3 |Toluene ] 4.5 u 5.3 U 4.8 u 4.9 U 5.8 u 4.6 u
10061-02~& [trans-1;3-Dich6ropropensa 4§50 5.3 U 4.8 u 4.9 u 5.8 u 4.6l
591-78-6 |2-Kexanone 22. u 26. u 24, U 24. u 29. U 23. U
79-00-511,1;2-Trichlorgethane 4.5 U 5.3 U 4.8 U 4,9 U 5.8 U 426 .01
127-18~4 [Tetrachloroethene 4.5 U 5.3 u 4.8 U 4.9 u . 5.8 u 4.6 u
124-48~1 [pibremochloromethane - 4.5 LTS ST 48 4 49 U 5.8 u 4.6 U
108-90~7 [Chlorobenzene 4.5 u 5.3 u 4.8 U 4.9 U 5.8 U 4.6 u
100-51+4 [Ethylbenzene 455y 2.1 4 0.91 4 4.8 U 5.8 u 46 U
1330-20-7 |[Xylene (Total) 4.5 U 3.2 J 3.4 J 4.9 u 5.8 u 4.6 u
- 100-42-5[Styrene 4.5 u 5.3 ] 4.8 u 4.9 u 5.8 u: 4.6 U
75-25-2 [Bromoform 45 U 5.3 U 4.8 U 4.5 U 5.8 U 46 U
79-34:511,1,2,2-Tetrach loroethane 4.5 U 5.3 U 4.8 U 4.9 U 5.8 U A U
540-59-0 11,2-Dichloroethene (total) 4.5 u 5.3 u 4.3 J 4.9 u 35 2.4 J
156+60~5: [trans=1 ,Z-Dichloroethene ?????????? B kool ekl 2722272727 22727717777 27777272722 TN
156-59-2 [¢cis-1,2-Dichloroethene 2279222177 2772222277 27777727712 27227727222 727272222 7222222272
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DATALCP3 CHARLESTON - ZONE A Page: s
12/14/99 NAVATL, BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SUB4E VOA SAMPLE JD ' ~-===== »1 :039-c-B060-01 039-$-8061-01
ORIGINAL ID ----< > | :039CB0500% - - |- 0395806101
LABR :SAMPLE. 1D ~-~5| SBB62&T*2 . : SBBE267%3
ID; FROM REPORT -->|-039CBGS00Y Ce T 039sB06101
SAMPLE DATE ----- >1-10713/98 : - | 10713798
DATE ANALYZED --->| 10/16/98 | 10718/98
MATRIX ==s e N n s 11 U soil
UNIFS -------n--- >{ uG/KG ' A UG/KG A
CAS # Parameter | ECZAB1 v VAL ECZAOD1 VAL
74-87-3 [Chloromethane 9.2 U 8.9 u
73-01-4 {Vinyl chtoride 9.2 y 8.9 u
74-83-9 [Bromomethane 9.2 u 8.9 u
75-00-3 {Chloroethane 9.2 u 8.9 u
67-64-1 |Acetone 9.2 u 8.9 u
75-35-4[1,1~Dichloroethene ) Y 4.5 u
75-15-0 |Carbon disul fide 4.6 u 4.5 u
75-09-2 [Methylene chloride 4.6 u 4.5 u
108-05-4 [vinyl acetate 9.2 u 8.9 u
75-34-3[1,1-Dichloroethane 4.6 u 4.5 u
78-93-3 |2-Butanone (MEK) 23. u 22. u
‘67-66-3Chloroform 4.6 U 4.5 u
71-55-6|1,1,1-Trichloroethane 4.6 ] 4.5 u
56-23-51Carbon tetrachloride 4.5 u 4.5 u
107-06-2 [1,2-Dichloroethane 4.6 u 4.5 u
71-43-2 |Benzene 4.6 u 4.5 u
79-01-6|Trichloroethene 4.6 U 4.5 u
78-87-511, 2-Dichloropropaneg 4.6 u 4.5 u
75-27-4 [Bromodichioromethane 4.6 v 4.5 u
110-75-812-Chloroethyl vinyl ether 46. UR 45. UR
108-10-1 j4-Methyl-2-Pentanone (MIBK) 23. u 22. U
10061-01-5 tcis-1,3-bichloropropene 4.6 U &5 U
~108-88-3 {Toluene 4.6 u 4.5 u
1006%-02-6]trans-1,3-Dichloropropene 4.6 U 4.5 U
591-78-6 |12- Hexanone 23, u 22. u
79-00-511,1,2-Trichloroethane 4.6 U 4.5 u
127-18-4 |[Tetrachloroethene 4.6 u 4.5 u
124-48-11Dibromochioromethane 4.6 U 4.5 u
108-90-7 [Chlorobenzene 4.6 u 4.5 u
100-41-4 {Ethylbenzene 4.6 U 4.5 u
1330-20-7 |Xylene (Total) 4.6 u 4.5 u
100-42-5 |Styrene 4.6 u 4.5 u
75-25-2 |Bromoform 4.6 u 4.5 u
79-34-511,1,2,2-Tetrachioroethane 4.6 u 4.5 u
540-59-0|1,2-Dichloroethene (total) 4.6 u 0.79 J
- 156-60-5 [trans~1,2-Dichtoroethene 17N 1777727277
156-59-2 |cis-1,2-Dichloroethene 27227272217 1727272227
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DATALCP3 CHARLESTON - ZONE A Page: 7
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBRCH) Time: 09:40
SHBLE-META SAMPLE “JD. -~-2-=~3 | 039§:8047=0% /" |  039-$-8048-01 039-5-8049-01 - 039-5-B050-01 039-5-8051-01 039-5-B052-01 -
ORIGINAL 1D .~---=>[ 039SBO47OT . “039SE04801 ° 0395804901 0393805001 0395805107 0395805201
LAB. SAMPLE. 1D --~-5| 9810291-01 981029102 © - 1 9810291-03 9810291-04 98710291-05. 9810398-12
1D 'FROM: REPORT -=>[: 039880470 - = 0395804801 0395804901 0395805001 0395B05101: 0395805201
T SAMPLE DATE ~~---»| 10712798 - 00 [ 110/12/98 10712798 - 10712798 10712798 10713/98
“DATE EXTRACTED - [ 10/22/98: 1200 10722/98 10722798 10/22/98 10722/98 10£23798
DATE ‘AMALYZED ---3| 10/27798 10727/98 10727798 10727798 10727798 10/27/98
MATRIX -+~~~ bl AN ] soil Soil Sail Soil Soil :
UNITS: = im0 MG/KG SN MGAKG MG/KG MG/KG - MG/KG - MG/KG A
CAS .# [Parameter £NOOB VAL [ ENOGB VAL | ENODS VAL | ENOO8 VAL | ENOOB VAL | ENGOY: VAL
7429-90-5 |Aluminum (AL) 3840. J 1090. J 1170. J 6830, J 4360, J 5090.
7440360 1Antimony (Sb) 1.9 Uy 1.8 U 1.8 ud S P S T 1.9 W 1.7 ud
74406-38-2 |Arsenic (As) 1.1 0.82 J 0.83 J 2.6 8.1 S 2.1
7440-39-3 [Barium (Ba). 151 J: 7.5 J 8.3 J 20.3 125. 214
7440-41-7 [Beryllium (Be) 0.17 J 0.05 0.06 0.13 4 0.37 0.16 J
744,0-43-9 |Cadmium - ¢Ed) SATHY 0.28° UJ 0.23 W 0.15 .U 0.77 U - n.28-
7440-70-2 [calcium (Ca) 186. J 72.9 J 115. J 1900, J 7210. J 797. u
7440+ 47 -3 [Chromium. (Cr) Ny 2.4 2.7 . 9.5 18.9 -
7440-48-4 |Cobalt (Ca) 0.75 0.45 U 0.46 U 0.43 U 2.8 0.85 4
" 7440-50-8{Copper (Cu) 2. 049y 1.8 4 1.7 35, 2.5
7439-89-6 |Iron (Fe) 2270. J 1120. J 1500 4 6980. J 11300. J 4220,
7439-92-1 |Lead (Pby - 9.4 2.4 12.2 8.7 92. 9.1
7439-95-4 [Magnesium (Mg) 155, J 63. d 68.8 J 364. Jd 349, J 193, Jd
7439+94-5 IManganese (M) 108 4 6. J 5. d 19. J 31.2 J 18.9 -
7439-97-6 [Mercury (Hg) 0.05 0.03 wu 0.05 0.06 0.09 0.08
C7440-02-0Nickel ¢(Ni) 1.9 0.57 :u 0.58 U 18 & 8.2 1.9 J
7440-09-7 |Potassium (K) 103. J 62.5 J 67.8 J 253. J 454, J 127. U
77B2-49-2 1saleniim (Se) ©0,97 Ul 0.9%.  uJ .10 0.94  UuJ 0.99 W 0.09 Wy
7440-22-4 |Silver (Ag) 0.8 uJ 0.45 U 0.77 uJ 0.43 U 0.5 U 0.48
L T660:-23+5 [Sodium (Na) 13,3 4 6.7 4 A3y ©36.2 J 465. 00 8 16.4 U
7440-28-0 [Thal Lium (TL) 0.18 U 0.7 u 0.24 J 0.177 U 0.2 J 0.15 U
7440-62-2 (Manadium (V) . e AR 2.8 3.1 0 14.6 _ 19.2 , 7.3
7440-66-6 |Zinc (Zn) 37.5 J 1.3 uJ 6.9 J 8.8 102. J 7.4
7440-31-5|Tin {$n) 100, ‘u 100. U 100, u 160, © U 100. u . 100. u
**%x Validation Compblete ***
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DATALCP3 CHARLESTON - ZONE A Page: 8
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SWBLS-META SAMPLE 1D -==---- >| 039-5-B053-01 : 039-$-8054-01 039-$-8055-01 039-5-B056-01 039-5-B057-01 039-$-B059-01
ORIGINAL 1D ----- >.| 0395805301 ‘0395805401 039SB05501 0395805601 039sB05701 0395805901
LAB: SAMPLE 1D --->|-9810308-13: 9810398- 11 9810398-10 9810398-09 $810398-08 9810398-07
1D FROM:REPORT -->| 039SBU5301" 039SB05401 039SB05501 0395805601 0395805701 0395805901
SAMPLE DAYE ----- »| 10713/98 10713798 10/13/98 10/13/98 10713798 10/13/98
DATE EXTRACTED -->| 10/23/98 10723798 10/23/98 10/23/98 10723798 10/23/98
DATE AMALYZED -<-¥| 10/27/98 10727/98 10/27/98 10/27/98 10/27/98 10727/98
MATRIX +--~esmms > -Soil Soil Soil Sail Soil Soil
UNITS =---=-~----~- >| MGsxe A| MG/KG MG/KG Al Ma/ke MG/KG MG/KG A
CAS #|Parameter ENOO9 VAL | ENOO9 VAL | ENOO® VAL | ENOO9 VAL | ENOO9 VAL | ENDOS VAL
7429-90-5 [Aluminum (AL) 6100. 1940. 22200. 6100. 15100. 3160.
7440~36-0 jAntimony (Sb) .9 udJ 1.9 ud 3.4 J 1.8 uJ 2. W 1.6 ud
7440-38-2 |Arsenic (As) 2.2 0.96 J 7.7 2.2 6.6 5.
T440-39-3{Barium (Ba) 19.7 J 5.4 J 22.9 12.6 J 17.4 J 23.7
7440-41-7 [Beryllium (Be) 0.12 0.06 J 0.43 J 0.14 U 0.31 J 0.% J
7440-43-% |Cadmium. (Cd) 6.17 U 0.17 U 0.18 U 0.16 U 0.18 U 0.15 U
7440-70-2 |calcium (Ca) 297. u 198. u 1100. 591. u 594. U 13900.
7440-47-3 Chromium {(Cr) 5.8 7.7 44.8 8.9 27.3 8.3
7440-48-4 |Cobalt (Co) 1.1 J 0.47 U 2.9 J 0.81 1.7 J 1.3 J
7440-50-8 JCopper - (Cu) 0.36 U 1.5 J 4.3 1.3 J 2.5 J 37.7
7439-89-6 [Iron (Fe) 3360. 1970. 25300. 5890. 24300. 5050.
7439-92-1 {Lead <Pb) 5.% 17.3 9.3 4. 8.3 26.4
7439-95-4 Magnesium (Mg} 232. J 145. J 2070. 421. J 1010. 285. J
7439-96-5 [Manganese (Mn) 71 7. 32.8 9.7 16.5 33.2
7439-97-6 {Mercury (Hg) 0.06 0.04 U 0.09 0.04 U 0.05 0.31
T440-02-0 iNickel (Ni) - 2.8 J 0.85 J 4.2 4 1.7 J 3.2 ] 4.6
7440-09-7 JPotassium (K) 158. 1] 105. u 1300, 281, i) 637. 135. u
7782-49-2 1Selénium (Se) 6.52 wd 0.5% uJ 0.534 UJ 0.49 Ud 0.55 Ud 0.09 W
7440-22-4 1Silver (Ag) 0.8 0.47 U 0.5 U 0.45 U 0.5 1] 0.61 J
7440-23-5{Sodum (Na) 20.6 3] 33.7 §) 87. J 14.1 U 30.9 U 3.6 1]
7440-28-0 |Thallium (TL) 0.17 U 0.16 U 0.26 J 0.19 J 0.34 J 0.15 U
74640-62-2 Vanadium (V) 5.8 3.3 J 54.6 12.1 44,2 7.2
7440-66-6 [Zine (Zn) 5.8 u 20.5 24.3 6.6 14.3 40.9
7440-31-51Tin (SN) 100. u 100. U 100. u 100. u 100. u 100. u
*k*x Validation Commlete *x%x




DATALCP3 CHARLESTON - ZONE A Page: 9
12/14/99 NAVAL, BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SWBLE-META - L USAMPLE D 5 mamema ) 039-50B060501 0 0 | L039C-B060=0T 039-5-B061-01
SRR “ORTGIMAL 10~ =~<~<>|-0398BOA00% - - | 039CBOS0O] : 0395806101
C LB SAMPLE 1D ~=~> |- 0840398047 111 1 98T039B-05. 9810398-06
T FROM -REPORT  ~=>{-0398B06007. .. " 039CB06001 039SE06101
SAMPLE DATE -+~ 10713798 - = ] 10£13/98 10743/98
¢ DATE EXTRACTED : -~> (10723798~ 10/23798 10723 /98
DATE ANALYZED: =-<> | 10/27/98 10/27/98 10727/98
CUMATRIX: rros e > soil- : Soil Soil
UNITS ~~=-e< === MG/KG Al MG/KG NG/KG
CAS #|Parameter ENOO9 VAL | ENOO9 VAL | ENOO? VAL
7429-90-5 |ALluminum (AL) 3710. 3640. 7400.
7440-36-0 [Ant imory (Sb) 8 ud 1.9 uJ 1.9 ud
7440-38-2 |Arsenic (As) 1.1 1. 3.3
7440-39-3 |Barjum: (Ba) 19, 4 16.3 J 14.8 J
7440-41-7 |Beryltium (Be) 012 4 0.14 J 0.16 J
C7E40-43=9 [Cadmiun ¢Cd): 0.2 L 0.17 U 0.17. ‘U
7440-70-2 |Calcium (Ca) 375. u 755. u 1270.
7440°47-3 |Chromium -(Lr) 2.8 U 3.2 U 1.6
7440-48-4 |Cobalt (Co) 0.64 & .78 J 0.97 J
7440-50-8 |Copper (CU) SRR I NS 075 U 2.7
7439-89-6 |Iron (Fe) 2310, 2540. 11900.
7439-92-1 |tead ¢PFb) - - 6.3 &. 6.3
7439-95-4 [Magnesium (Mg) 81.5 J 81. J 414. J
7439-96-5 |Mahganese - (Mn) IR 4 - SR 42, 10.4
7439-97-6 [Mercury (Hg) 0.05 0.06 0.06
- TRG40=02-0 [Nickel (Ni) DN JRN | 1.1 1.3 J
7640-09-7 |Potassium (K) 70.9 U 3.8 U 384. J
TIB2-69-2 |Selenium (Se) BN ¢ 1R & REN P 0.11 U 0.5 W
7440-22-4 [STlver (Ag) D46 U C0.47 U 0.47 U
L ThE0-23+5 |Sodium: (Na)- A2l 11.3 U 236 U
7640-28-0 [Thallium (TL) 0.17 U 0.18 U 016 U
L 7640-62=2 Vanadiim (V) 4.5 4.8 L1990
T440D-66-6 [Z2inc (Zn) 3.9 u 3.4 u 7.4
© 7450-31-51Tin (Sn) 100,74 100. ..U 100, 1]

**%* Validation Comnlete ***
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DATALCP3 CHARLESTON ZONE A Page: 10
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SUB4L6 SVOR v SAMPLE. 1D 5 ioinns »|039-5- BOlo? 01 039+-$-B048-01 039-$-B049-01 039-5-8050-01 039-5-B051-01 039-5-8052-01
I T ORTGINAL ID: e v {0395304701 -039SE04801 0395804901 0395805001 0395805101 . 0395805201
AR SAMPLE ID: =~~~ 1 981029101 9810291-02 9810291-03 $810291-04. 9810291-05 - 9810398~12
T FROMREPORT == 0398B04701 ~0395B04801 . ‘0395804901 0395805001 0395805101 0395805201
SAMPLE DATE -=-=+£¥ ;'10[12[98 10412798 10712/98 F10412/98 10712798 10713798
DATE EXTRACTED --> | 10/16/98 "1 10716798 10/16/98 " 10/16/98 10716798 10/24/98
‘DATE ANBLYZED -<-3| 10730798 10/30/98 10730798 10730/98 10/30/98 11712798
MATRIX o= -====e= > Soil’ “spil - soil | soit soil Soilt:
UNITS =-~---2em225 ] UGYKG UG/KG UG/KE UG/KG UG/KG UG/KG A
CAS #([Parameter ENDO8' - . VAL [ ENOOS - VAL | ENDOS VAL | ENOOS - | VAL | ENDOB VAL | ENOOY® VAL
108-95-2 |Phenol 370. U 360. 1] 380, u 370. u 380. U 370. u
11-64-49bis(2-ChloroethylYather 370, U 360. u 380. U 370. u 380. u 370. u
95-57-8 |2-Chlorophencl 370. u 3560. U 380. U 370. u 380. u 370. U
<541+ 735111, 3-Dichlorobenzene 370. y 360. U 380. u 370. u 380, U 370. 1]
106-46-7 |1,4-Dichlorobenzene 370 u 360. U 380, U 370. U 380. u 370. u
100-51-6 |Benzyl ateohol: © 370 U 360 u 380. u 370. U 380. u 370. u .
95-50-1(1,2-Dichlorobenzene 370. u 360. u 380. u 370. 8] 380. u 370. u
95-48-7'2-Méthylphencl (o-Cresol) B 71 SEPUSHINY | 360 U ..380. u 370. 3] 380. u " 370. 1]
621-64-7 [N-Nitroso-di-n-propylamine 370. u 360. U 380. U 370Q. u 380. u 370. uJ
- b7-72-1.{Hexachloroethane .7 8 u 350. u’ 380, u 370. u 380, u- 370. 1]
98-95-3 [Nitrobenzene 370. u 360. U 380. u 370. u 380. u 370. u
- 78-59-1 {1sophorone 370. u 360. u 380. u 370. u 380, U 370. U
88-75-5 [2-Ni trophenol 370. u 360. U 3B0. U 370. u 380. U 370. U
105-67-912;4-Dimethylphenol 370. u: 360. u- - 380. U - 370.. U 280. U 370. ¢ U
65-85-0 [Benzoic acid 1900, U 1800. u 1900. U 1800, U 1900. U 1900, 1]
11%-91-1|bis(2+Chtoroethoxy ymethane . 370, U 340. U 380. u 370. U 380. U 370 U
120-83-2 {2, 4-Dichlorophenol 370. u 360. u 380. u 370. u 380. U 370. u
120+82-111,2,4~Trichlorobenzens : 370, u - 360, 3 I 380. o 370, 1] 380U 370. u
91-20-3 |Naphthalene 370. u 350. U 380. u 370. u 380. u 370. u
106:-47-8j4-Chloroaniline. 370. g 3605 U 380, U 370. U 380, U 370, U
87-68-3 |Hexachlorobytadiere 370. u 360. u 380. u 370. u 380, u 370. U
59-50-7.J4-Chioro-3-methylphenol: LAT0L U 3605 U 380 u 370, u 380, u 370004
91-57-6 |2-Methylnaphthalene _370. U 360. u 110. dJ 370. u 380. u 370. u
77-47+4 [Hexachiorocyclopentadiene 3700 360,00 380 U 370, u 380. u 370. U
88-06-22,4,6-Trichlorophencl 370. U 360, u 380. u 370. U 380. u 370. U
95954 2,4,5'Trichlorophenol 370. U 360, Y 380, - U 370, u 380, o\ 370, v
91-58-7 {2-Chloronaphthalene 370. u 360. u 380. U 370. U 380. ] 370. u
88-i-4-12-Nitroanilipe Y AL 360. u.. '380;' u - 370. U 380. u 37000 .U
131-11-3 |pimethyl phthalate 370. U 360. U 380. u 370. u 380. U 370. u
» 208+96-8 JAcenaphithy lene 370. u 360. 1] 380. u: 370. U 380. u 370.. Y
606-20-2 |2,6-Dinitrotoluene 370. u 360. u 380. u 370. u 380. u 370. u
99-09-2 [3-Kitroaniline 370. U 360. u 3380. u ‘370. u 280. u 37a. U
83-32-9 |acenaphthene 370. u 360. u 380. u 370. u 380. u 370. U
51~28-5 12 4-Dinitrophenol 7500 U 720. U L 780, U 730, U 760, U 740, U
100-02-7 [4-Ni trophenol 750. u 720. U 760. u 730. u 760. u 740. u
132-64-9. D ibenzofuran "370. U 360. U 380. U 370. u 380. u 370. u

*%x%x Ualidation Comnlete *k%x




DATALCP3 CHARLESTON - ZONE A Page: 1
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SUBA6 SVOA SAMPLE D ~rmeemey 039-5-»804770-1 039-S-B048-01 039-5-B049-01 039-5-B050-01 039-S-B051-01 039-5-B052-01
ORIGINAL ID ----->{ 039SB04701 0395804801 039SB04901 0395805001 039sB05101 0395805201
LAB SAMPLE: ID. --->} 9810291-01 9816291-02 9810291-03 9810291-04 9810291-05 9810398-12
ID FROM REPORT -=> [ 039SBO4T(Y - 039SBD4801 039$B04901 0395805001 039sB05101 | 039sBAS52071 .
SAMPLE DATE ~---- >|.10/12/98 10/12/98 10/12/98 10/712/98 10712798 10713798
DATE: EXTRACTED -->|:10/16/98 10/16/98 10/16/98 10/16/98 10/16/98 10/24/98
DATE ANALYZED --->1°10730/98 - 10/30/98 10/30/98 10730798 10/30/98 11/12/98
MATRIX ---~------ > 1 §oit - Soil Soil Soil Soit Soil
UNITS ==seossoaas >{ UG/KG UG/KG UG/KG UG/KG UG/KG A | UG/KG A
CAS #|Parameter ENDOB VAL ENOOB VAL ENOC8 VAL ENOOS VAL ENOO8 VAL ENOOY VAL
121-14-2 |2,4-Dinitrotoluene 370. U 360. u 380. U 370. U 380. u 370. u
84-66~2 Diethyiphthalate 370. U 360. U 380. u 370. u 380, u 370. u
7005-72-3 [4-Chlorophenylphenylether 370. U 360. u 380. u 370. u 380. u 370. u
B6-73-7{F Luorene 370. v 360, U 380. u 370. u 380. u 370. U
100-01-6 |[4-Nitroaniline 370. U 360, u 380. u 370. u 380. u 370. u
534-52-1:12-Methyl-4,6-Dinitrophenol 750. u 720. U 760. U 730, 13 760. u 740. u
B6-30-6 |N-Nitrosodiphenylamine 370. u 360. u 380. U 370. U 380. u 370. u
101-55-3 {4 -Bromophenyt-phenylether 310, Tu 360. U 380. U 370. U 380. u 370. U
118-74-1 |Hexachlorobenzene 370. u 360. u 380. u 370. u 380. U 370. U
87-86-5 [Pentachlorophenol 750. U 720. u 760. u 730. u 760. U 740. U
85-01-8 |Phenanthrene 370. u 360. u 80. J 370. u 380. u 370. u
120 12-7 [Anthracene 370, u 360. 3] 380. u 370. U 380, U 370. 1]
84-74-2 IDi-n-butylphthalate 370. U 360. u 380. u 370. U 380. u 370. u
206+44+0 |[Fluoranthene 3700 U 360. U 380. u 370. U 380. u 370. U
129-00-0 [Pyrene 370. 1] 360. u 380. u 370. u 380. U 370. u
85-68~78utyibenzylphthalate 376, U 360. u 380. u 370. u 380. U - 370. u
91-94-1|3,3'-Dichlorobenzidine 370. ] 360. u 380. u 370. u 380. U 370, u
5&-55-%{Benzo(alanthracene 370. u 340. U 380. u 370. u 380. 1] 370. u
218-01-9 [Chrysene v v 370. u 360. u 73. J 370. u 380. u 370. u
117-81-7/{bis(2-Ethylhexyl yphthalate (BEHP) 5.7/ - SR V] 360, 1] 460. 370. U 380. - U 69. 4
117-84-0 Di-n-octyl phthalate 370. v 360. U 380. U 370. u 380. U 370. u
205-99-2{Benzo(b) f Ltoranthene 370, 0 360. u 380. u 370. u 380. U 370. U
207-08-9 |Benzo(k)fluoranthene 370. U 360. U 380. U 370. u 380. U 370. u
50-32-8 [Benzola)pyrene 376. . U 360. 1] 380. U 370. u 380. U 370. U
193-39-5 |Indeno(1,2,3-cd)pyrene 370. U 360. U 380. U 370. u 380. u 370. U
53-70-3|0itenz(a, hyanthracene 37600 Y - 360, v 380. u 370. u 380, u 370. u
191-24-2 |Benzo(a,h, i )perylene 370. U 360. u 380. u 370. u 380. u 370. U
106-44-5 J4-Methyphenot (p-Cresot) 370. u 360. u 380. U 370. u 380. u 370. u
108-60-1 |2,2"'-oxybis(1-Chloropropane) 370. U 360. U 380. U 370. u 380. u 370. u

*kxk*x Validarion Commlets *%x%x
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DATALCP3 CHARLESTON - ZONE A Page: 12
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
"SUBLE SVOA SAHPLE Ip =====-=> | 039-§-8053-01 . 1039-5-8054-01c | D39-5-B055-01 039-5-B056-01 039-5-B057-01’ 039-5-B059-01.
ST - ORTGINAL: 1D «u--> 03988053015 0395805401 0398BO5501 0395805601 039$80570%: " 0395605901
/LB SAMPLE ‘1D --~>;ﬁ981039&.e.’:3:- Fo810398~11 9810398-10 9810%98-09 9810398-08 9810398-07
: » (- 0398B05301 10395805401 “0395B05501 10395805601 039SB0O5701 0395805901 - -
10443798 10/13798 -+ 10713798 16713798 10/13/98 10£13/98
- DATE-EXTRACTED -3 10724798 1 10724798 . 10/24/98 10724798 10724798 10724/98
DATE. ANALYZED-=~<>|. 11/12/98 11712798 11709798 11709798 11/09/98 11709/98 .
MATRIX =-c=mmmm= > | Soil Soil Soil Soil Soii Soil
UNITS --~-oemdnas >| UG/KG : © A uBrKe UG/KG A | UGYKG UG/KG Al UG/KG A
CAS #[Parameter ENOG9 VAL .| ENOOY VAL | ENOO9 VAL | ENOD9 VAL | ENDO9 VAL | ENOOS VAL
108-95-2 |Phenol 380. u 370. U 410. U 390, U 420. u 360. U
111444 [bist2-Chloroethyl dether 380. u - 370. U 410, u 390. u 420, u 360, U
$5-57-8 [2-ChLlorophenol 380, u 370. u 410, u 390. u 420. u 360. u
541-73-111,3-Dichlorobenzene 380. yu 370, LW 410, U ‘390. u 420, o 360. u
106-46-7{1,4-Dichlorobenzene 380, y 370. u 410. u 390. U 420. 1] 360. u
100+51~6]Benzyl :alcohol " 380. U 370. ] 410, U 390. u 420 ‘u 360.: u
95-50-1 [1,2-Dichlorobenzene 380, U 370. u 410. U 390. U 420. U 360. u
95-48-7 [2-Methylphenol - (o-Cresol) REYC ({1 FERFINE U B 370: u 4100 u 390. U 420, .U 340. U
621-64-7 [N-Nitroso-di-n- propylamine 380. uJ 370. ud 410. u 390. U 420. 4] 360. u
67721 {Hexachioroethane 380, u 370, 0. 410. u: - 390. u 420, U 360, ]
98-95-3 |Ni trobenzene 380. u 370. u 410. u 3%0. U 420, u 360. U
- 78-59~1 |1sophorone - 380. 4 "370. U’ 410; u 390, U 420, u 360, U
88-75-5 [2-Ni trophenol 380. U 370. y 410, U 390, U 420. U 360. u
105467+9 |2, 4~Dimethylphenol 3800 g - 370: U 410, U 390 u 420, (VA :360. U
65-85-0 [Benzoic acid 1900. U 1900. u 2100. u 2000 u 2100. u 1800. u
111:91-1 |bis(2~ Chloroethoxy)methane 380 -y 370. uU: L 400 u 390. u. 420, ‘U 380, U
120-83-2|2,4-Dichlorophenol 380. ] 370. u 410. u 390. u 420, u 360. u
120-82~111,2,4-Trich lorobenzene 380:: yl 370. ‘U 410; 1] 390, U 420, .U .1+ R ]
_ 91-20-3 [Naphthalene 380. U - 370. u 410. U 390. u 420. u 360. U
106478 )4-Chioroani line 380 30U 410, U 1390, u 420, u: 360, U
87-68-3 |Hexach lorobutadiene 380. u 370. u 410, u 390. u 420. u 360. u
59-50-7 14-Chtaro-3-methyiphenol 1 I | o 37000000 410. u - 390: uy 420. ] 3800t
91-57-6 [2-Methylnaphthalene 380. U 370. u 410. U 390. U 420, u 360. U
. TI-47-4 [Hexachtorocyclopentadiene:: 380, U 370. - U 610 y -390, U 420, 0 360: U
88-06-2 |2,4,6-Trichlorophenol 380. U 370. U 410. U 390. U 420. u 360. U
95-95~4 [2,4,5-Trichlorophenol’ 38000 W 370, U 410. u 3907 u’ 420. u 360. U
91-58-7|2-Chloronaphthalene 380. U 370. u 410. U 390. U 420, u 360. u
88-74~4{2-Nitroaniline 380. iy 370. ] 430, - U 390. U 420, - U © 360. U
131-11-3 [pimethy( phthalate 380. u 370. 3] 410, U 390. U 420, u 360. U
" 208-96~8 ihcenaphithytene 3800 Y 370. U 410, U 390. U . 420, u 360. U
606-20-2 [2,6-Dinitrotoluene 380. U 370. u 410, U 390. U 420. u 360. v
- 99-09243=Nitroanitine .1 R | B 370, U 410, U 390. u 420, u © 360 U
83-32-9 |Acenaphthene 380. U 370. u 410, u 390, U 420. u 360, U
51-28+5 {2 4-Dinitrophenol 760. u 750. U 820, u 780. u 840. u 720. U
100-02-7 |4-Nitrophenol 760. u 750. u 820. u 780. u 840. u 720. U
132-64-9:[Dibenzofuran 380, u 370. u 410, u 390. u 420, U 360. U

*k* Validation Commlete **x*
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DATALCP3 CHARLESTON ZONE A Page: 13
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SWBLS SVOA 1.039-5-8053-01 1 039~5-8054-01 -039-5-B055-01 :039-5-B056-01 039-5-B057-01 039-5-8059-01
o CORT 1 - [-039SR0S301 i c 0395805401 .| 0395B05501 {-039sB05601 ‘D39SBO5701 0395805901
. LAB: SAMPLE 1D=-~>{ 98Y0398-13: . +9B10398-11 ¢[:9810398-10. 9810398-0% 9810398-08 9B10398-07
1D ¥ROM. REPORT: ~=>1 D35SB05301" i 0395B05401 -039$805501 0395805601 0395805701 10395B05901
S SAMPLE DATE: ====3 | 110/13/98; 1 10413 /98 - -10713/98. 10/13/98. - 10713798 - 10£13/98
. DATE "EXTRACYED = ~> [ 10/24/98:: 10424798 10724798 [10,24/98 10/24198 1024798 .
DATEANALYZED: =5 15 £12/98 11/12/98 11/09/98 11709798 11/09/98 11709798
MATRIX ====sm-nss 3 -1 ) T pisoit Soil seil Soil Soil :
UNITS =-=2-=—-==23 UG/KG A1UG/KG UG/KG A UG/KG UG/KG UG/KG. A
CAS #|Parameter - ENOOY VAL }: ENOO9 VAL | ENOD9 VAL ‘| ENDO9 VAL | ENOO% VAL | ENOO9 VAL
121-14-2 |2,4-Dinitrototuene 380. u 370. U 410. u 390, u 420. u 360. u
- 84-66-2 Diethylphthalate 380. u 370, u 410, u 390. u 420. u 360. u
7005-72-3 |4-Chlorophenylphenylether 380. U 370. U 410. u 390. u 420. U 360. u
©-86-73-T[Fluorens: ' 380 A 370. u 410. U 390. u 420. u 360. - U
100-01-6 [4-Nitroaniline 380. U 370, u 510. u 390. u 420. U 340. u
534:52-1 |2-Methy -4, 6-Dini trophenal 760. u 750. u 820% U 780. u 840. T} 720: U
86-30-6 [N-Nitrosodiphenylamine 380. u. 370. u 410. u 390. u 420. ] 360. 1
101-55-3 |4 -8romopheny (-phenylether 380U 370, u 410, u 390. U 420, U 360. U
118-74-1 |Hexachlorcbenzene 380. u 370. U 410. U 390. v 420. u 360. U
87-86-5{Pentachlorophiencl : 760 750. i 820. u 780. u 840, u 720, U
85-01-8 [Phenanthrene 380. u 370. u 410. u 390. u 420, u 360. u
'120-12-7 [Anthracene 330. y 370. U £10. u 390. u 420. u 360. u
84-74-2 |Di-n-butylphthalate 380, u 370. u 410. u 390. u 420, u 360. u
206-44+0]Flusranthene ‘380, “u 370. u 410, - U 390. u 420. U 45, -
. 129-00-0 |Pyrene 380. U 370. u 410. u 390. u 420. u 47. J
-85-58-7 {Butyibenzylphthatate 380.. U (370, U 416. .U  390. u 420, u 360. U
_ 91-94-1[3,3'-Dichlorobenzidine 380. u 370. u 410, U 390. U 420, u 360. 1]
‘58-55-3Benzo(a)janthracene 380, . U 370. u 410, U 390. ] 4200 U 360,00 Y
218-01-9 |Chrysene 380. U 370. u 410. u 390. u 420, u 360. U
117:81-TIbis(2-Ethyhexylyphthalate (BEHP) A% - 87. d 760, J 98. J 390. J - 360, u
117-84-0 [pi-n-octyl phthalate 380. 1] 370. u 410, u 390. u 420, u 360. u
205-99-2 |enza(byf luoranthens CIU3BEL 370, u %1 R TR 39D u 420. o B L R |
207-08-9 [Benzo(k) f Luoranthene 380. u 370. u 410. u 390, U 420, U 360. U
. 50-32-8 [Benzo(alpyrene . U 38007 g 370,y £10. . U :390. u 420, u 360. u
193-39-5 |Indeno(1,2,3-cd)pyrene 380. u 370. U 410. u 390. U 420, u 360. u
53-70-3 [Dibenzta; Hyantiracene : ‘380 e 370, =] 410,77 U 390. y 420, U 360. u
191-24-2 [Benzo(g,h, i )perylene 380. u 370. u 410. u 390. u 420, u 360. u
106-44-5:{4-Nethy (phenal  (p=Cresal) 380, U CLL3T0. u 410. u '390. 4 420, u 360. u
108-60-1 (2,2 -oxybis(1-Chloropropane) 380. u 370. u 410. u 390. ] 420. u 360. u

*** Validation Compnlete ***
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DATALCP3 CHARLESTON - ZONE A Page: 14
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SWB46 . SVOA - SAMPLE 1D --=----{ 039-§-8040-01 -039-C-B060-01 039-5-B061-01
CORIGINAL: IO -=~+=31:0398B06001 - 039CB0600 0395806101
-LAB: SAMPLE 1D ~--> |- 9810398~ 04 ‘9810398-05 - 9810398-06
1D FROM REPORT: -->1 039SBUSDOT “039CB06001 0395806101
SAMPLE DATE: ----->1 . 10/13798 10/13/98 10/13/98
.- DATE .EXYRACYED -~->| 10/24/98 10/24/98 10724798
. DATE ANALYZED ~~~>1:11/05/98 - ¥1/06/98 11/09/98
MATRIX ---~------ >{ Soil : Soit Soit
WNITS —re-memmm UG/KG UG/KG UG/KG A
CAS #|Parameter ENQO9 . VAL ENOOY VAL ENOQ9 VAL
108-95-2 |Phenol 380. u 380. u 380. u
111-84<4 |bis(2-Chloroethyl Yether 380, u 380. u 380. U
95-57-8 |2-Chlorophenol 380. u 380. v 380. u
541-73+1]1,3-Dichiorobenzene . 380. u 380. u 380. u
106-46-7 |1,4-Dichiorobenzene 380. u 380. u 380. u
100-51-6 [Benzyl alcohol 380. u 380. u 380. u
95-50-1 [1,2-Dichlorobenzene 380. u 380. u 380. u .
95-48-712-Methylphenol (o-Cresoi) 380, U 380. u 380. u
621-64-7 IN-Nitroso-di-n-propylamine 380. u 380. u 380. u
67 72-1 [Hexachloroethane 380. u 380. u 380. U
8-95-3 |Ni trobenzene 380. u 380. u 380. u
?8 -59-1 [1sophorone 380. U 380. 1] 380. U
88-75-5 [2-Nitrophenol 380, u 380. U 380. u
105-67-9 |2, 4-Dimethylphenct © 380. u ‘380. T} 380. u
65-85-0 |Benzoic acid 1900. u 1900. u 1900. u
111-91-1 |bis(2-Chioroethoxy)methane 380. u 380. u 380. u
120-83-2 |2,4-Dichlorophenol 380. U 380. U 380. u
120-82-111,2,4-Trichlorobenzene . 380, u 180. u 380. u
91-20-3 |Naphthalene 280. u 380. u 380. u
. 106+-47-8-4-Chloroaniline 380. u 380. u 380. U
87-68-3 |Hexachlorobutadiene 380. u 380. u 380. u
'59-50-714-Chltoro-3-methylphenot 380. u 380. U 380. U
§1-57-6 |2-Methylnaphthalene 380. u 380. u 380. u
77-47-4 JHexachlorocyclopentadiene 380. u 380. V] 380. u
BB-06-2 |2,4,6-Trichlorophenal 380. u 380. v 380. u
95595412, 4, 5-Trichlorophencl 380. U 380. u - 380, U
91-58-7 |2-Chloronaphthalene 380. u 380. u 380. u
B8-74~412-Nitroaniline 380. u 380. u 380. u
131-11-3 {pimethyl phthalate 380. u 380. U 380. u
208-96-8 |Acenaphthylene 380. y 380. U 380. u
606-20-2 |2,6-Dinitrotoluene 380. u 380. u 380. u
99-09-2:]3-Nitroaniline 380. Y 380. U 380. u
83-32-9 |Acenaphthene 380, U 380. u 380. u
51-28-%12,4-Dinitrophencl (1R U 770. U 770. U
100-62-7 |4-Ni trophenol 760. u 770, u 770. u
132-64-9 Dibenzofuran 380. U 380. u 380. u

*%% UValidAarion OCramnlate k%
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DATALCP3 CHARLESTON - ZONE A Page: 15
12716799 NAVAI, BASE CHARLESTON ZONE A (NBCH) Time: 09:40
- SWB4E SVOA . SAMPLE ID --2:ss- >| 039-5-8060-01 - 1039-C-B0&0-01 039-5-B061-01
i (ORIGINAL ID -----» [ 0395806001 - | 039CHDA00T : - 0395806101
- LAB SAMPLE 1D ===~> |"9810398~04 -1 981039805 9810398-06
TD. FROM: REPORT --> | 0395B06001 1 039CB06001 D3PSBO&1N
CSAMPLEDRYE =-=~=»1"10713/98 " - “1D£13798 10/13798
- DATE EXTRACYED ~=> | 210724298 1:10/24/98 10/24/98
" 'DATE ‘ANALYZED -~-»{ 11/05/98 . - 11/706/98 11/09/98
UMATRIX == ormnn *{ soil ° Soil soil
UNITS =--cammsns >| ug/xe A UG/KE UG/KG -
CAS #Parameter | ENoC9 VAL | (ENOO9 VAL - | ENOO? VAL
121-14-2|2,4-Dinitrotoluene 380. u 380. u 380. u
. B4=66-2 IDiethyiphthalate 380,07y 380, U 380. U
7005-72-3 |4-Chlorophenylphenylether 380. u 380. U 380. u
86+ 73-7 |Fluorens:. 3807 u "-380. u 380. U
100-01-6 |4-Nitroaniline o 380. u 380. u 380. 1]
1 534+52-1 {2-Methyl -4, 6-Dinitrophencl 760. 4 770. U 770. U
86-30-6 [N-Nitrosodiphenylamine 380. u 380. u 380. u
101-55-3 l4-Bromaphenyl-pheriylether 380, U B0, U 380. U
118-74-1 [Hexachlorobenzene 380. U 380. u 380. u
. 87-86-5 [Pentachlorophenol 766, U 770, u 770. g
85-01-8 |Phenanthrene 380. u 380. U 380. u
120-12-7 |Anthracene 380, u: 380. (ENy . 380. u
84-74-2 [Di-n-butylphthalate 380, u 380. u 380, u
:206-44+0 {Flusranthene 380: R 380, ..U 380. U
129-00-0 [Pyrene 380. u 380. u 380. U
- 85-88-7 {Butylbenzylphthalate: 380, 0 380. W 380, U
91-94-1|3,3'-Dichlorobenzidine 380, U 380. u 380. U
[ 5&<55:3 TBenzo(alanthracene T380, g 380 U 380, U
218-01-9 [Chrysene o 380. U 380. u 380. u
1781~ |bis(2:Etfylhexylyphthalate (BEHP) | GO 380, U 380U
117-84-0 |pi-n-octyl phthalate 380. v 380. U 380. U
205-99-2{BenzalbyfLucranthene | 380.7 W 3800 U U380 U
207-08-9 |Benzo(k}fluoranthene 380. U 380. u 380. u
50-32:8 {Benzota)pyrene 380 380, . U 380, - U
193-39-5 [Indeno(1,2,3-cd)pyrene 380. U 380. U 380. u
53-70-3:{0ibenz (a, h)anthracene 280 380: u 380, .U
191-24-2 |Benzo(g,h,i)perylene 380. 1] 380. u 380. u
106-64-5 |4-Nethyiphenol. (p-Cresol} 380. u 380. u 380. .
108-60-1 |2,2'-oxybis(1-Chloropropane) 380. 4] 380. u 380. u

*** Validation Complete ***
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: ENO008

Date: December 10, 1998

Client Name: EnSafe

Project/Site Name: Charleston - Zone A

Date Sampled: October 12-13, 1998

Number of Samples: 18 Non-aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Laucks Testing Laboratories, Inc.

Validation Guidance: National Functional Guidelines for Organic and Inorganic Data,
February, 1994

QA/QC Level: EPA DQO Level 1l

Method(s) Utilized: SW846 Third Edition

Analytical Fractions: Semivolatiles, Metals, TCLP Metals, SPLP Metals, Arsenic, and
Beryllium

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets
are not annotated.

The release of this Data Validation Report is authorized by the following signature:

ﬂ,au.i . f [IWA 1271~ 98,

fuu] BAlumburg, P@hem Date

4127 Plaza 94 South * St. Charles, MO 63304
{314) 936-1332 » Fax (314) 936-1335




SDG# EN008

Samples and Fractions Reviewed

Sample Identifications Analytical Fractions
ENSAFE ID MATRIX | SVOA | MET | T-MET | S-MET AS BE
039SB04701 SOIL X || X A
039SB04801 SOIL 1 X X L
0395B04901 SOIL A Xk Xk
039SB05001 SOIL I X Pl Xk
0398B05101 SOIL X 1 X} :
042SB02601 SOIL 1 X | X X
0425802701 SOIL A X[ Xl X
0425802801 SOIL 1 X | X | X
0425802901 SOIL X X X
042SB03001] SOIL X XEoxX
0423B03101 SOIL X XX
0428B03201 SOIL x| XEoiX
042CB03201 SOIL X | . X i X
0428803301 SOIL 1 X [ : | X b X
0428B03401 SOIL X ool | X X
042SB03501 SOIL X o | X X
0428803601 SCIL X 1= Lo X X
04258B03701 SOIL - X 1 = : X | X X X

Total Billable Samples (Water/Soil) 01181 0| 5]0]4]0[4]0{f13]01}13

SVOA= SW846 Semivolatiles
MET= SW846 Metals
T-MET= SW846 TCLP Metals
S-MET= SW846 SPLP Metals
AS= SW846 Metals (Arsenic )
BE= SW846 Metals (Beryllium)
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DATA ASSESSMENT NARRATIVE
METALS AND TCLP METALS

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results.
This report was prepared in compliance relative to the analytical and deliverable
requirements specified in the SW 846 Methods; the Functional Guidelines for Inorganic Data
Validation, February 1994, and DQO Level III requirements. All comments made within
this report should be considered when examining the analytical results. Please refer the
specific findings found in each category to the Summary of Data Qualification table.

SDGs # EN0OOS

A validation was performed on the Metals and TCLP Metals Data from SDG EN0O08. The
data was evaluated based on the following parameters.

Data Completeness

Holding Times

Calibrations

Blanks

Interferences

Matrix Spike Recovery
Matrix Duplicates

Field Duplicates

Laboratory Control Samples
Serial Dilutions

*
® & 6 &6 &6 & & ¢ 0 O

* - All criteria were met for this paramcter.

Preparation and Field Blanks

The preparation blanks exhibited contamination for the following elements.

Elements Cone. Samples affected

Barium 0.1 mg/kg  no tmpact

Cadmium 0.17 mg/kg  all soil samples below 0.85 mg/kg
Calcium 3.28 mg/kg  no impact

Copper 0.32 mg/kg  no impact

Iron 1.62 mg/kg  no impact

Manganese 0.27 mg/kg no tmpact

Silver 0.83 mg/kg  all soil samples below 4.15 mg/kg
Zinc 0.46 mg/kg  all soil samples below 2.3 mg/kg

006




The USEPA requires that all sample values below five times the preparation, field or
calibration blank contamination be qualified as non-detect, “U”.

The preparation blanks exhibited negative bias for the following elements.

Elements Conc. Samples affected

Arsenic -24.0 ug/t  all TCLP samples below 240 ug/!
Lead -24.0 ug/l all TCLP samples below 240 ug/]
Selenium -44.0 ug/ all TCLP samples below 440 ug/l

This reviewer qualifies all samples results below 10 times the absolute value of the
negative blank value.

Matrix Spike results

The Matrix Spike recoveries for soils for Antimony (46%), and Selenium (62%) and
for TCLP samples for Cadmium (71%), Chromium (68%), Lead (74 %) and Silver
(65 %) were below the lower control limits (>30% but <75%). All positive and
non-detect results are qualified as estimated, "J" or "UI".

Serial Dilution results

The Serial dilution results for soils for Aluminum, Calcium, Iron, Manganese and
Zinc were greater than 10%. All positive results are qualified as estimated, "I”,

All sample results left with a “B” qualifier after all other qualifications, will be
qualified with a “I” qualifier in place of the “B”. Value is below the CRDL but
greater than the IDL,

007




SUMMARY OF DATA QUALIFICATIONS

Sample 1D

all soil samples below 0.85 mg/kg
all soil samples below 4.15 mg/kg
all soil samples below 2.3 mg/kg

all TCLP samples below 240 ug/]

all TCLP samples below 240 ug/l
all TCLP samples below 440 ug/!
all soil samples

all TCLP samples

all soil samples

all “B” results

Analyte
Cd,
Ag.
Zn,
As.
Pb.
Se.
Sb and Se.
Cd, Cr, Pb
and Ag.
Al, Ca, Fe,
Mn and Zn.
all analytes

DL
+

+/U

+/U

QL
U

I1al

il
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DATA ASSESSMENT NARRATIVE

SEMIVOLATILE ORGANICS

General

The organic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results,
calibration results and internal standard areas. This report was prepared in compliance relative
to the analytical and deliverable requirements specified in the SW-846 Method 8270C; the
National Functional Guidelines for Organic Data Validation, February 1994, and DQO Level
Il requirements. All comments made within this report should be considered when examining
the analytical results. Please refer the specific findings found in each category to the Summary
of Data Qualification table.

SDG # EN008

A validation was performed on the Semivolatile Data from SDG ENOO8. The data was
evaluated based on the following parameters:

* . Data Completeness
. Holding Times
. GC/MS Tuning
. Calibration
. Blanks
* . Surrogate Recoveries
* . Matrix Spike/Matrix Spike Duplicates
* . Field Duplicates
* . Internal Standard Performance
* . Compound Identification
* . Compound Quantitation

* - All criteria were met for this parameter.

Holding Times
The following sample was re-extracted six (6) days outside the extraction holding time
for soil samples because the original extract was lost. All reported positive and non-

detect results in the sample are qualified as estimated, J/UJ.

0425B02601

002




DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ANALYSIS

PAGE -2
Method Blanks

One of the method blanks associated with samples in this SDG exhibited contamination.
Several samples required qualification. The end-user should note that the action levels
indicated for the blank analysis may not involve the same weights, volumes, dilution factors,
or percent moisture as associated samples. These factors must be taken into consideration
when applying the 5X or 10X criteria to field samples.

Associated Blank Compound Cong._ Action Level

SBLK2 bis(2-ethylhexyl)phthalate  86J ug/Kg 860 ug/Kg
Samples Compound Qualification
042SB02601 bis(2-ethylhexyl)phthalate ~CRQL

System Performance and Overall Assessment

The data required qualifications.
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GLOSSARY OF DATA QUALIFIERS
QUALIFICATION CODES
U = Not detected
J = Estimated value
UJ = Reported Quantitation limit is qualified as estimated
UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL = The sample result for the blank contaminant is less than the sample
CROQL and is less than 5X (10X for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is
rejected and the CRQL for that compound is reported.

U = The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X (10X for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is
qualified as non detected at the compound value reported.

No Action = The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the blank
contaminant is not qualified with any blank qualifiers.
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. SUMMARY OF DATA QUALIFICATIONS

SAMPLE 1D COMPOUND ID DL QL

04258B02601 All compounds +/- J/UJ

0425B02601 bis(2-ethylhexyl)phthalate +B  CRQL
* DL denotes the Form I qualifier supplied by the laboratory

QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result
. - in the DL column denotes a non detect result
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SDG#:

Date:

Client Name:
Project/Site Name:
Date Sampled:
Number of Samples:

Laboratory:
Validation Guidance:

QA/QC Level:
Method(s) Utilized:
Analytical Fractions:

;" SRR :
7 eEEERS S

Si | . TN’ /7 J
O, Y |..~.A W

W2
HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

ENGO9

December 16, 1998

EnSafe

Charleston - Zone A

October 13-14, 1998

3Aqueous Sample(s) with 0 MS/MSD(s)

16 Non-aqueous Sample(s) with 0 MS/MSD(s)

Laucks Testing Laboratories, Inc.

National Functional Guidelines for Organic and Inorganic Data,
February, 1994

EPA DQO Level I

SW846 Third Edition

Semivolatiles, Metals, TCLP Metals, SPL.P Metals, Arsenic¢, and
Beryllium

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets

are not annotated.

The release of this Data Validation Report is authorized by the following signature:

12-/7-78.

faul Eﬁ‘lumburg, Predident

Date

4127 Plaza 94 South « St. Charles, MO 63304
(314) 936-1332 » Fax (314) 936-1335




SDG# EN009

Samples and Fractions Reviewed

Sample Identifications Analytical Fractions

ENSAFE ID MATRIX | SVOA | MET | T-MET | S-MET AS
039SB05201 SOIL X1 X 3
039SB05301 SOIL X 1 X
039EB05301 WATER | X X
039SB05401 SOIL el X X
03958B05501 SOIL X X
039SB05601 SOIL X X
0398B05701 SOIL 1X X
039SB05901 SOIL X X
039SB06001 SOIL g X X o
039CB06001 SOIL A XX {0k
0395B06101 SOIL A X ] X L
0425B03801 SOIL i X Ll 1 X X
0428B03901 SOIL X 4 X X
0428B04001 SOIL 1 X X X
0425B04101 SOIL X X X
0425804201 SOIL X X X
0425B04301 SOIL. 1 X B TR SERES I ] COSS h 1 X X
03958B05701 WATER ol X Bl X 1
0428804001 WATER Sl e X X

Total Billable Samples (Water/Soil) 116111012102 ]0/0

SVOA= SW846 Semivolatiles
MET= SW846 Metals
T-MET= SW3846 TCLP Metals
S-MET= SW846 SPLP Metals
AS= SW846 Metals (Arsenic )
BE= SW846 Metals (Beryllium)
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DATA ASSESSMENT NARRATIVE

SEMIVOLATILE ORGANICS
General

The organic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results,
calibration results and internal standard areas. This report was prepared in compliance relative
to the analytical and deliverable requirements specified in the SW-846 Method 8270; the
National Functional Guidelines for Organic Data Validation, 1994, and DQO Level 111
requirements. All comments made within this report should be considered when examining
the analytical results. Please refer the specific findings found in each category to the Summary
of Data Qualification table.

SDG # EN009

A validation was performed on the Semivolatile Data from SDG ENO0S. The data was
evaluated based on the following parameters:

. Data Completeness

. Holding Times

. GC/MS Tuning

. Calibration

. Blanks

. Surrogate Recoveries
* . Matrix Spike/Matrix Spike Duplicates
* . Field Duplicates
* . Internal Standard Performance
* . Compound ldentification
* . Compound Quantitation

* - All criteria were met for this parameter.
Calibration
The initial calibration exhibited compounds with RSDs greater than 15%, but less than 90%.

For the samples listed below, qualify the positive results for benzo(b)fluoranthene as
estimated, J, because of a RSD response of 16.0% in the initial calibration.

039-5-B059-01

042-5-B040-01
042-5-B042-01

002




Data Assessment Narrative
Semivolatiles
Page - 2

Calibrations - continued

The continuing calibrations exhibited compounds with %Ds greater than 20%. Qualifications
are as follows.

The continuing calibration on 11/5/98 at 12:57 required qualification for the sample(s) and
compound(s) listed below.

042-S-B040-01 benzo(b)fluoranthene (20.9%) J

The continuing calibration on 11/9/98 at 08:46 required qualification for the sample(s) and
compound(s) listed below.

039-S-B055-01 bis(2-ethyhexyl)phthalate (-29.0%) J
039-S-B056-01

The continuing calibration on 11/12/98 at 10:22 required qualification for the sample(s) and
compound(s) listed below.

039-S-B054-0! N-nitroso-di-n-propylamine (-62.2%) Ul

The continuing calibration on 11/12/98 at 18:10 required qualification for the sample(s) and
compound(s) listed below.

039-8-B052-01 N-nitroso-di-n-propylamine (-54.5%) Ul
039-S-B053-01
042-S-B041-01
042-S-B042-01
042-S-B043-01

Blanks

All samples results in the electronic data were flagged incorrectly for bis(2-ethylhexyl)-
phthalate contamination. A review of the raw data indicated that the laboratory blanks were
free of target compound contamination.

Surrogates

Sample 042-8-B040-01 exhibited the acid surrogate tribromophenol-d5 with a 7% recovery.

For the acid compounds only, reject (UR) all non detect results (no positive results for acid
compounds).




Data Assessment Narrative
Semivolatiles
Page - 3

System Performance and Overall Assessment
The data is reported as is with qualifications and rejections. Sample 042-S-B040-01 is

reported in favor of the re-extraction due to holding time deficiencies, similar surrogate
recoveries, and poor associated method blank surrogate recoveries.
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GLOSSARY OF DATA QUALIFIERS
QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported Quantitation limit is qualified as estimated
UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL = The sample result for the blank contaminant is less than the sample
CRQL and is less than 5X (10X for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is
rejected and the CRQL for that compound is reported.

U = The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X (10X for common laboratory contaminants)
the method blank value. The sample resuit for the blank contaminant is
qualified as non detected at the compound value reported.

No Action = The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the blank
contaminant is not qualified with any blank qualifiers.




SAMPLE ID

039-S-B059-01
042-S-B040-01
042-S-B042-01
042-S-B040-01

(039-S-B055-01
039-5-B056-01

039-S-B054-01
039-S-B052-01
039-S-B053-01
042-S-B041-01
042-S-B042-01
042-S-B043-01

042-S-B040-01

£

SUMMARY OF DATA QUALIFICATIONS

COMPOUND D

benzo(b)fluoranthene

benzo(b)fluoranthene

bis(2-ethyhexyl)phthalate

N-nitroso-di-n-propylamine

N-nitroso-di-n-propylamine

all acid compounds

+ in the DL column denotes a positive result
- in the DL column denotes a non detect result

DL QL
+ ]

+ ]

+ ]

- uJ
- uJ
- UR

DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm




DATA ASSESSMENT NARRATIVE
METALS

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results.
This report was prepared in compliance relative to the analytical and deliverable
requirements specified in the SW 846 Methods; the Functional Guidelines for Inorganic Data
Validation, February 1994, and DQO Level III requirements. All comments made within
this report should be considered when examining the analytical results. Please refer the
specific findings found in each category to the Summary of Data Qualification table.

SDGs # EN009

A validation was performed on the Metals Data from SDG ENQ09, The data was evaluated
based on the following parameters.

Data Completeness

Holding Times

Calibrations

Blanks

Interferences

Matrix Spike Recovery
Matrix Duplicates

Field Duplicates
Laboratory Control Samples
Serial Dilutions

*
® & & 06 06 0 0 0 0 0

* ®* % X

* - All criteria were met for this parameter.
Preparation and Field Blanks

The preparation blanks exhibited contamination for the following elements.

Elements Conc. Samples affected
Chromium 0.74 mg/kg all soil samples below 3.7 mg/kg

Copper 0.24 mg/kg  all soil samples below 1.2 mg/kg
Iron 3.43 mg/kg no impact
Lead 0.20 mg/kg no impact
Manganese 0.36 mg/kg no impact
Sodium 2.65 mg/kg no impact
Zinc 0.45 mg/kg no impact
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The equipment blanks exhibited contamination for the following elements.

Elements Conc. Samples affected

Calcium 1050 ug/l all soil samples below 1050 mg/kg
Manganese 3.6 ug/l no impact

Potassium 222 ug/l alf soil samples below 222 mg/kg
Sodium 513 ug/l all soil samples below 513 mg/kg
Zinc 6.4 ug/l all soil samples below 6.4 mg/kg

The USEPA requires that all sample values below five times the preparation or
calibration blank contamination be qualified as non-detect, “U”,

Matrix Spike Recovery results

The Matrix Spike recoveries for soils for Antimony (58%) and Selenium (47%) were
below the lower control limits (>30% but <75%). All positive and non-detect
results are qualified as estimated, "J" or "UJ".

All sample results left with a “B” qualifier after ali other qualifications, will be

qualified with a “J” qualifier in place of the “B”. Value is below the CRDL but
greater than the IDL.
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SUMMARY OF DATA QUALIFICATIONS

Sample ID Analyte DL QL
all soil samples below 3.7 mg/kg Cr. + u
all soil samples below 1.2 mg/kg Cu.

all soil samples below 1050 mg/kg Ca.

all soil samples below 222 mg/kg K.

all soil samples below 513 mg/kg Na.

all soil samples below 6.4 mg/kg Zn.

all soil samples Sb and Se. +/U Il
all “B” results all analytes B J
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DATA ASSESSMENT NARRATIVE
TCLP METALS

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results.
This report was prepared in compliance relative to the analytical and deliverable
requirements specified in the SW 846 Methods; the Functional Guidelines for Inorganic Data
Validation, February 1994, and DQO Level 1II requirements. All comments made within
this report should be considered when examining the analytical results. Please refer the
specific findings found in each category to the Summary of Data Qualification table.

SDGs # EN0OO9

A validation was performed on the TCLP Metals Data from SDG ENO09. The data was
evaluated based on the following parameters.

Data Completeness

Holding Times

Calibrations

Blanks

Interferences

Matrix Spike Recovery
Matrix Duplicates

Field Duplicates

Laboratory Control Samples
Serial Dilutions

* ¥ X ¥ ¥
® & &6 06 06 06 06 0 00

* X ¥ %

* - All criteria were met for this parameter.
Matrix Spike Recovery results

The Matrix Spike recoveries for waters for Cadmium (71%), Chromium (68%), Lead
(74 %) and Silver (65%) were below the lower control limits (>30% but <75%).
All positive and non-detect results are qualified as estimated, "J" or "UJ".

All sample results left with a “B” qualifier after all other qualifications, will be

qualified with a “J” qualifier in place of the “B”. Value is below the CRDL but
greater than the IDL.
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SUMMARY OF DATA QUALIFICATIONS

Sample 1D
all water samples

all “B” results

Analyte DL QL
Cd, Cr, Pb +/U J/ul
and Ag.

all analytes B J
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DATA ASSESSMENT NARRATIVE
SPLP METALS

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results.
This report was prepared in compliance relative to the analytical and deliverable
requirements specified in the SW 846 Methods, the Functional Guidelines for Inorganic Data
Validation, February 1994, and DQO Level III requirements. All comments made within
this report should be considered when examining the analytical results. Please refer the
specific findings found in each category to the Summary of Data Qualification table.

SDGs # EN0OO9

A validation was performed on the SPLP Metals Data from SDG EN009. The data was
evaluated based on the following parameters.
* Data Completeness
Holding Times
Calibrations
Blanks
Interferences
Matrix Spike Recovery
Matrix Duplicates
Field Duplicates
Laboratory Control Samples
Serial Dilutions

*
*

¥ ¥ ¥ ¥

* - All criteria were met for this parameter.
Preparation and Field Blanks

The preparation and calibration blanks exhibited negative bias for the following

elements.

Elements Conc. Samples affected

Arsenic -24.1 ug/l  all water samples below 241 ug/l
Lead -24.1 ug/l  all water samples below 241 ug/1
Selenium -43.9 ug/l  all water samples below 439 ug/l

This reviewer qualifies all samples results below ten times the negative bias as
estimated, "J" or "UJ".
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Matrix Spike Recovery results

The Matrix Spike recovery for waters for Silver (74%) was below the lower control
limits (>30% but <75%). All positive and non-detect results are qualified as
estimated, "J" or "UJ".

All sample results left with a “B” qualifier after all other qualifications, will be

qualified with a “J” qualifier in place of the “B”. Value is below the CRDL but
greater than the IDL.
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SUMMARY OF DATA QUALIFICATIONS

Sample ID Analyte DL QL
all water samples below 241 ug/l As. +/U J/Ul
all water samples below 241 ug/l Pb.

all water samples below 439 ug/l Se.

all water samples Ag. +/U Jar
all “B” results all analytes B I
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report
SDG#: ECZAO1
Date: November 20, 1998
Client Name: Ensafe
Project/Site Name: Charleston Zone A
Date Sampled: October 12 & 13, 1998
Number of Samples: 2 Aqueous Sample(s) with 0 MS/MSD(s)
14 Non-aqueous Sample(s) with 0 MS/MSD(s)
Laboratory: Savannah Laboratories
Validation Guidance: National Functional Guidelines for Organic and Inorganic Data,
February, 1994
QA/QC Level: DQO Level 111
Method(s) Utilized: SW846 Third Edition
. Analytical Fractions: Volatiles

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets
are not annotated.

The release of this Data Validation Report is authorized by the following signature:

g.au.;; &. «.Gta,é_u.— /1-24-7 9.
jﬁaul B. I@'mburg, Presi?éjl Date

4127 Plaza 94 South = St. Charles, MO 63304
(314) 936-1332 » Fax (314) 936-1335




SDG# ECZA(1

Samples and Fractions Reviewed

Sample ldentifications Analytical Fractions

ENSAFE ID MATRIX VOA
039SB04701 SOIL X
0398B04801 SOIL X
0398B04901 SOIL X
039SB05001 SOIL X
0395B05101 SOIL X
0395805201 SOIL X
039SB05301 SOIL X
039TB05301 WATER ;
039EB05301 WATER ia
039SB05401 SOIL X
039SB05501 SOIL X
039SB05601 SOIL X
0398B05701 SOIL X
039SB06001 SOIL X
039CB06001 SOIL X
03938B06101 SOIL X
Total Billable Samples {Water/Soil) 14 |

VOA= SW846 Volatiles




DATA ASSESSMENT NARRATIVE

VYOLATILE ORGANICS
General

The organic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results,
calibration results and internal standard areas. This report was prepared in compliance relative
to the analytical and deliverable requirements specified in the SW-846 Method 8260 for
Volatiles; the National Functional Guidelines for Organic Data Validation, September 1994,
and DQO Level III requirements. All comments made within this report should be considered
when examining the analytical results. Please refer the specific findings found in each
category to the Summary of Data Qualification table.

SDG # ECZA0

A validation was performed on the Volatile Data from SDG ECZAO1. The data was evaluated
based on the following parameters:

. Data Completeness
* . Holding Times
* GC/MS Tuning
Calibration
Blanks
Internal Standard Performance
Surrogate Recoveries
Matrix Spike/Matrix Spike Duplicates
Field Duplicates
Compound Identification
. Compound Quantitation

* - Al criteria were met for this parameter.
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DATA ASSESSMENT NARRATIVE
VOLATILE ORGANICS

PAGE 2
Initial Calibrations

The initial calibration curve analyzed 09/16/98 exhibited one (1) compound with an
average RRF less than 0.05. For the following samples and compound, the reported
positive results are qualified as estimated, J, and the non-detect results are rejected,
UR.

039SB04701 2-caloroethyl vinyl ether (0.010)
039SB04801
0395B04901
039SB05001
039SB05101
0395B06001
039CB06001
039SB06101
039SB05601
0395B05401
039SB05201
039SB05301
039SB05701
039SB05501

Continuing Calibration

The continuing calibration standard HQ931 exhibited one (1) compound with a RRF
less than 0.05. For the following samples and compound, the reported positive results
are qualified as estimated, J, and the non-detect results are rejected, UR.

039SB04701 2-chloroethyl vinyl ether (0.009)
039SB04801
039SB04901
039SB05001
039SB05101
039SB06001
039CB06001
039SB06101
039SB05601
039SB05401
0395B05201
039SB05301
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DATA ASSESSMENT NARRATIVE
VOLATILE ORGANICS

PAGE 3
Continuing Calibration (continued)

The continuing calibration standard HQ939 exhibited one (1} compound with a RRF
less than 0.05. For the following samples and compound, the reported positive results
are qualified as estimated, J, and the non-detect results are rejected, UR.

039SB05701 2-chloroethyl vinyl ether (0.009)
039SB05501

Field QC Blanks

The trip blank and rinseate blank associated with samples in this SDG exhibited contamination.

The field samples required qualification. The end-user should note that the action levels
indicated for the blank analysis may not involve the same weights, volumes, dilution factors,
or percent moisture as associated samples. These factors must be taken into consideration
when applying the 5X or 10X criteria to field samples.

Associated Blanks  Compound Conc, Action I evel

(039TB05301 toluene 0.81J ug/l. 4.05 ug/L or ug/Kg

(039EB05301 acetone 9.2 ug/LL 92 ug/L or ug/Kg

chloroform 9.9 ug/L 49.5 ug/L or ug/Kg

Samples Compound Qualification
039SB05501 toluene CRQL
039SB04701 acetone U
039SB04801
039SB05301
039SB05501

Internal Standards

The following samples exhibited non-compliant internal standard area recoveries below
the QC limits. For the following samples and associated compounds, the reported
positive and non-detect results are qualified as estimated, J/UJ.

039SB05001 1,4-dichlorobenzene-d4
039SB05101 chlorobenzene-d5

003




DATA ASSESSMENT NARRATIVE
VOLATILE ORGANICS

PAGE 4

Surrogate Recoveries

The following sample exhibited non-compliant surrogate recoveries above the QC
limits. The reported positive results are qualified as estimated, J.

039SB05001 p-bromofluorobenzene 157 %
039SB05101 p-bromofluorobenzene 263 %
Compound Quantitation

For the following sample, the results are not used in favor of the results reported from
the original analysis. The sample and RE exhibited similar surrogate and internal
standard area recoveries.

039SBO5001RE

For the following sample, the E flagged results are qualified as estimated, J, because
they were reported above the calibration range.

039SB0510t

System Performance and Overall Assessment

The data, as reported, required qualifications/rejections.

0

U

4




GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

L = Biased low value

K = Biased high value

UJ = Reported Quantitation limit is qualified as estimated

UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK

CRQL =

No Action =

ALIFICATION CODES

The sample result for the blank contaminant is less than the sample
CRQL and is less than 5X (10X for common lab contaminants) the
method blank value. The sample result for the blank contaminant is
rejected and the CRQL for that compound is reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X (10X for common lab contaminants) the
method blank value. The sample result for the blank contaminant is
qualified as non detected at the compound value reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 5X (10X for common lab contaminants) the
method blank value. The sample result for the blank contaminant is not
qualified with any blank qualifiers.

<
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AMPLE ID

0398B04701
0395SB04801
0395B049501
0395B05001
0395B05101
0395B06001
039CB06001
039SB06101
039SB05601
039SB05401
039SB05201
039SB05301
0395B05701
039SB05501

039SB04701
0395B04801
0398B04901
(039SB05001
0395B05101
039SB06001
039CB06001
0398B06101
0398B05601
039SB05401
039SB05201
039SB05301

039SB05701
0395B05501

039SB05501

039SB04701
039SB04801
0395B05301
039SB05501

SUMMARY OF DATA QUALIFICATIONS

MPOUND ID

2-chloroethyl vinyl ether

2-chloroethyl vinyl ether

2-chloroethy! vinyl ether

toluene

acetone

DL

+/-

+1-

QL

JIUR

JIUR

J/UR

CRQL




SUMMARY OF DATA QUALIFICATIONS

AMPLE 1D MP ID
All Associated With

039SB05001 1,4-dichlorobenzene-d4
039SB05101 chlorobenzene-d5
039SB05001 All compounds
039SB05101
039SB05001RE All compounds
039SB05101 All compounds

* DL denotes the Form I qualifier supplied by the laboratory

QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result
- in the DL column denotes a non detect result

DL

+/-

+/

+E

QL

A

Do Not Use
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ATTACHMENT B

GROUNDWATER SAMPLING DATA AND HISTORICAL FIGURES
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Figure B-25
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Figure B-26
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Figure B-27
039004 VOC HISTORY
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Figure B-28
039005 VOC HISTORY
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Figure B-29
039009 VOC HISTORY
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Figure B-30
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Figure B-31
03909D VOC HISTORY
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Figure B-32
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Figure B-33
039101 VOC HISTORY
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Figure B-34
03910D VOC HISTORY
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Figure B-36
039012 AROMATIC HYDROCARBON HISTORY
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Figure B-37
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Figure B-38
039121 AROMATIC HYDROCARBON HISTORY
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Figure B-39
039121 CHLORINATED ALIPHATIC HYDROCARBON HISTORY
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Figure B-40
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Figure B-41
039131 VOC HISTORY
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Figure B-42
03913D VOC HISTORY
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Figure B-43
039014 VOC HISTORY
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Figure B-44
039016 VOC HISTORY
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Figure B-45
039161 VOC HISTORY
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Figure B-46
03917D VOC HISTORY
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Figure B-48
039181 VOC HISTORY
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Figure B-49
03918D VOC HISTORY
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—e—].1-DCA 5.0 6.0 0
=—O=—wl clev 249 2.12 1.95

r 3.00

2.00

- 0.00

ELEVATION (feet MSL)



CONCENTRATION (ug/L)

O O &

Figure B-50
039191 VOC HISTORY
500 8.00
Zeros are non-detects below the 5.0 ug/L detection limit.
450 “h\ o -
400 \ . 7.00
350 \ 6.50
250 O e — 5.50
0 NG — = ——————— 50
150 4.50
. ///—l\ \ o
50 3.50
ol . : — . : A—_- 3.00
Dct-98 New- 9§ Diee-08 fan-99 Feh-00 Mar-90 Apr-99 May-94 Tun-99 Jul-99 Aug-99 Sep-09
10/8/98 2/19/99 B/T99
—e—PCE 0 0 1.0
—8—TCE 78 100 }
—a— DCEtot 467 315 0
—%—VC 83 140 0 |
—e—1,1-DCE | 13 14 0
—e—1.1-DCA 26 31 0
——y] elev 6.14 5.67 _ 4.93

ELEVATION (feet MSL)



CONCENTRATION (ug/L)j

O

Figure B-51
03919D VOC HISTORY
30 —
/\ Zeros are non-detects below the 5.0 ug/L detection limit.
23
™ / \ )
/_- = e_ e .
15 i / i e =}
10 / \
5 \
0 ¥ ;
Oct-98 Nov-08 Diec-98 Jan-99 Feb-o9 Mar-99 Apr-99 May-99 Jun-94 Jul-9¢ Aup-59 Sep-99
[ 10/8/98 B 2/19/99 §/7/99 ]
—8—TCE 0 0 0
—a— DCEiot 0 N 28 0
—w—VC 1] 3.0 0
—a—1,1-DCA 0 1.0 0
—a—TOL 0 3.0 (i)
—O=—w] elev 2.06 1.86 1.54

3.00

2.50

2.00

1.50

1.00

0.50

- 0.00

ELEVATION (feet MSL)



CONCENTRATION (ug/L)

Figure B-52
039201 VOC HISTORY
120 -I-— 6.00
Zeros are non-detects below the 5.0 ug/L detection limit. {
100 AT 5.00
80 1- o ———— - A\» 4.00
G0 3.00
40 + 2.00
204 1.00
0 - — — ~+ 0.00
fan-99 Feb-99 Mar-o9 Apr-59 May-99 Tun-99 Jul-9% Aug-99 Sep-0%
[ 1/15/99 2/17/99 8/8/99 ]
—e—PCE R 0 22 0
—a8—TCE ] 18 0 N
—a— DCEiot 1.0 113 0 i
—¥— 0 A4 0
e 1,1DCA | 0 1.0 0 b
— ] eley r 3.92 3.92 3.33

ELEVATION (feet MSL)



DATALCP3 CHARLESTON - ZONE A Page: 1
12/713/99 CHARLESTON ZONE A - QUARTERLY GW Time: 16:51
AQOC 039 VI SAMPLES

SU-VOA SAMPLE ID: r>=w=<n > | 039-6-W009-V1 039-G-W020-v1 - 039-G-W021-vt 039-G-W09D-V1 039-G-W091-vi 039-G-W200-V1
ORIGINAL 1D, ==« O3OGHOOVT : 0396W020v1 0396W021V1 039GW09DV1 039GWO9IV1 0396W20DV1
LAB SAMPLE 1D =-->| 37122.08.. = 37122.03 37122.09 37122.06 | 37322.07 r22.m
ID" FROM REPORT <~> | O39GW009V] 039cW020v1 039GH021v1 0396MOTDV1 039GWOF TV 0396W20DV1
SANPLE DATE ~====>|-01/18/99 - 01/15/99 01/18/99 01718/99 01/18/99 01/15/99
DATE "ANALYZED ----> | 0%/20/99 0%/20/99 01720/99 01/720/%99 01720799 '01720/99
MATRIX: <=-+owaccwy | Yater - Water Water Water Water Water
UNITS ~-=m=mammas > UG/_L UG/L uG/L uUG/L UG/L UG/L
CAS # |Parameter 37122 VAL 37122 VAL 37122 VAL 37122 VAL 37122 VAL | 37122 VAL
74-87-3 |Chloromethane 5. u 5. U 5. U 5. u 5. U 5. U
74-83-9{8romomethane 5. u 5. U 5. u 5. u 5. u 5. U
75-01-4 |Vinyl chloride 8. 5. u 5. V] 5. u 3. J 5. u
75-00-3 IChloroethane 5. U 5. U 5. u 5. U 5. U 5. u
75-09-2 Methylene chloride 5. u 5. U 5. U 5. U 5. u 5. u
67-64-1 [Acetone 5. UR 5. UR 5. UR 5. UR 5. UR 5. UR
75-15-0 |Carbon disulfide 5. U 5. u 1. dJ 5. u 5. U 5. u
75-35-<41,1-Dichloroethene 5. u 5. U 5. u 5. U 5. u 5. U
75-34-311,1-Dichloroethane 5. u 5. u 5. u 5. U 5. U 5. U
67-66-3 [Chloroform 5. u 5. u 5. U 5. u 5. U &4, J
107-06-2 [1,2-Dichloroethane 5. u 5. u 5. u 5. u 5. U 5. u
78-93-3 |2-Butanone (MEK) 5. UR 5. UR 5. ‘UR 5. UR 5. UR 5. UR
71-55-61,1,1-Trichloroethane 5. u 5. U 5. U 5. U 5. u 5. U
56-23-5 {Carbon tetrachloride 5. u 5. u 5. u 5. u 5. u 5. u
108-05-4 [Vinyl acetate 5. u 5. U 5. U 5. U 5. u 5. U
79-34-511,1,2,2-Tetrachloroethane 5. u 5. U 5. U 5. U 5. u 5. u
75-27-4 |Bromodich loromethane 5. U 3. J 5. u 5. U 5. u 1. J
78:87-511,2-Dichtoropropane 5 -y 5, U 5. U 5. U 5. u 5. u
10061-02-6 [trans-1,3-Dichloropropene 5. U 5. u 5. u 5. u 5. u 5. u
79-01-6 [Trichloreethene 5. u. 5. ] 5. v 5. u 5. u 5. u
124-48-1 [Dibromochloromethane 5. u 1. J 5. u 5. u 5. u 5. U
72-00-511,1,2-Trichloroethane 5. U 5. U 5. U 5. U 5. u 5. [l
71-43-2 |Benzene 5. U 5. u 5. u 5. u 5. U 5. u
10061-01-57cis-1,3+Dichloropropene 5. u 5. u 5. u 5. U 5. U 5. 1]
110-75-8 |2-Chloroethy!l vinyl ether 5. UR 5. UR 5. UR 5. UR 5. UR 5. UR
75-25-2 {Bromofarm 5. U 5. u 5. u- 5. u 5. U 5. u
591-78-6 |2-Hexanone 5. u 5. U 5. u 5. U 5. u 5. u
108- 10-1: [4-Methyl-2-Pentanone (MIBK) 5. u 5. U 5. u 5. U S. u 5. u
127-18-4 |Tetrachlorcethene 5. u 5. U 5. u 5. u 5. u 5. U
108-88~3 {Taluene 5. u 5. U 5. U 5. U 5. u 5. u
108-90-7 |Chiorobenzene 5. u 5. U 5. u 5. U 5. u 5. u
100:-41-4 [Ethylbenzene 5. u 5. u 5. u 5. U 5. 1] 5. U
100-42-5 |Styrene S. u 5. u 5. u 5. U 5. u 5. u
156-60-5{trans-1,2-Dichlorcethene 5. u 5. U 5. u S. ¥; 5. u 5. u
156-59-2 |cis-1,2-Dichloroethene 12. 5. U 5. u 5. u 11. 5. u
1330:20-7 [Xy{ene (Total) 5. u 5. U 5. u 5. u 5. u S. U
1634-04-4Jﬁethyl tert-butyl ether 5. u 5. U 5. U 5. u 5. u 5. u

*%% Validation Comnlete *k*
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DATALCP3 CHARLESTON - ZONE A Page: 2
12/13/99 CHARLESTON ZONE A - QUARTERLY GW Time: 16:51
AOC 039 VI SAMPLES
SW=VOA SAMPLE D --n--s- > 039-6:M201-V1 039-6-W21D-V1 | 039-6-W211-V1
i CORTGINAL 1D ~---- >} 03966201V 039GW2 1OV 039GW2TIV1
< LAB SAMPLE 10 --~>1 3712202 - 37122.04 37122.05::
1D FROM. REPORT ~~> . 039GW201V] 0396W21DV1 D39GW2TIV1
SAMPLE -DATE: ~=-=-> | 01/15/99 01/15/99 01/16/99
DATE "ANALYZED - ~~>|. 01720799 01/20/99 01720799
MATRIX ‘==2=owdaias <> Water: Water Water
UNITS momm= ooy | UG/L wazL UG/t
CAS #iParameter - 37122 VAL ‘| 37122 VAL | 37122 VAL
74-87-3 |Chlcromethane 5. u 5. u 5. u
.. T4-83-9 |Bromomethane 5: Y 5. U 5.. u
75-01-4 Winyl chloride 5. u S. u 5. U
75-00-3 iChtoroethane 5. u 5. u 5. u
75-09-2 |Methylene chloride 5. u 5. u 5. u
67-64-1 Jacetone 5. UR 5. uR 5. UR
75-15-0 |Carbon disulfide 5. u 5. U 5. u
75+35-4[1,1-Dichloroethene 5 R 5. u - 5. U
75-34-3|1,1-Dichloroethane 5. U 5. U 5. v
67-66-3 [Chlocoform - : 5. U 5. ¢ 5. v
107-06-2 (1,2-Dichloroethane 5. U 5. u 5. U
7B-93-3 [2-Butanone (MEK) S5 R 5. UR 5. UR
71-55-6 11,1,1-Trichloroethane 5. u 5. u 5. U
54-23-5 iCarbon’ tetrachioride 5. Y 5, 1] .5, U
108-05-4 |Vinyl acetate 5. u 3. u 5. U
793425111, 2. 2= Tetrachloroethane 5 u: 5. ] 5. u
75-27-4 |Bromodichloromethane 6. 8. 2. d
"78-87-5[1,2-Dichtoropropane : R | 5.1 ] 500000 U
10061-02-6 [trans-1,3-Dichloropropene S. u 5. u 5. u
T9:01-6 [Trichloroethens ' ‘5 U 5. | 5...0U
124-48-1 Dibromochloromethane 4. J 2. d 1. ¢
79-00-511,1,2-Trichloroethans - PSS | 5:% ] 5. .:,U
71-43-2 |Benzene 5. u 5. U 5. u
10061-01:5{¢cis-1,3:Dichioropropene . 0 - FONIORIES B 5. U 5.0 00U
110-75-8 |2-Chloroethyl vinyl ether 5. UrR 5. UR 5. ur
- 75:25-2 Bromotorm : 5. u 5. g 5.7 0
591-78-6 |2-Hexanone 5. U 5. u 5. u
108-10-1 J4-Methyl-2-Pentanone (MIBK) - THEE (| L o - 5. u
127-18-4 |Tetrachlorpethene 5. u 5. u 5. u
108-88-3iTotuene - - IR T E 1. J S, u
108-90-7 |Chlorobenzene 5. u 5. u 5. U
100-41-4 |Ethylbenzene 5L u 5. BTRS 5. u
100-42-5 |Styrene 5. U 5. v 5. u
156~6Q-5 {trans+<1,2-Dickloroethene 5 u 5. t 5. u
156-59-2 |cis-1,2-Dichloroethene 1. J 5. U 5. U
© 1336-20-7 Xylene (Total) - 5, 4 5. U 5. u
1634-04-4 |Methyl tert-butyl ether 5. U S. U 5. u

*x% Yalidatiom Commlete *%%




SDG#:

Date:

Client Name:
Project/Site Name:
Date Sampled:
Number of Samples:
Laboratory:

Validation Guidance:

QA/QC Level:
Method(s) Utilized:

Analytical Fractions:

7N “'-.--““

S\
HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

37122

March 9, 1999

Ensafe

Charleston Zone A

January 15, 16, 18, 1999

10 Aqueous Sample(s) with 0 MS/MSD(s)
Southwest Laboratory of Oklahoma
National Functional Guidelines for Organic and Inorganic Data,
February, 1994

DQO Level I1I

SW846 Third Edition

Volatiles

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets

are not annotated.

The release of this Data Validation Report is authorized by the following signature:

Seae K Kot o 3/2/79

Pl B. Humburg, President Date

4127 Plaza 94 South * St. Charles, MO 63304
(314) 936-1332 » Fax (314) 936-1335




SDG# 37122

Samples and Fractions Reviewed

Sample Identifications Analytical Fraction
ENSAFE ID MATRIX VOA

039GW009V1 WATER | X :
039GW020V1 WATER | X
039GW021V] WATER | X
039TW021V1 WATER | X
039GW09DV1 WATER | X
039GW09IVI WATER | X
039GW20DV1 WATER | X
039GW20IV1 WATER | X
039GW21DV1 WATER | X
039GW211V1 WATER | X

10

Total Billable Samples (Water/Soil)

VOA= Volatiles




DATA ASSESSMENT AND NARRATIVE

VOLATILE ORGANICS

General

The organic findings offered in this screening report assumes that all analytical results are correct
as reported and is based upon the examination of the reported holding times, blank analysis
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration
results and internal standard areas. This report was prepared in compliance relative to the
analytical and deliverable requirements specified in the SW846 Method 8260; the National
Functional Guidelines for Organic Data Review, and DQO Level III. All comments made within
this report should be considered when examining the analytical results.

SDG # 37122

A validation was performed on the Volatile Data from SDG 37122. The data was evaluated based
on the following parameters.

Data Completeness

Holding Times

GC/MS Tuning

Calibrations

Internal Standard Performance

Blanks

Surrogate Recoveries

Laboratory Control Samples

Field Duplicates

Compound Identification /Quantitation

¥ ¥ %

¥ X ¥ X * ¥

* - All criteria were met for this parameter

001




DATA ASSESSMENT AND NARRATIVE
YOLATILE ANALYSIS
PAGE -2

Initial Calibration
The initial calibration, analyzed on 01-18-99, contained compounds with RRFs less than
0.050. For the samples and non-compliant compounds listed below, qualify all positive
results as estimated (J) and non detects as rejected (UR).
All samples acetone (0.021)

Continuing Calibration
The continuing calibration, UL7837.D, contained compounds with RRFs less than 0.050.
For the samples and non-compliant compounds listed below, qualify all positive results as
estimated (J) and non detects as rejected (UR).
All samples acetone (0.025)

2-butanone (0.049)
. 2-chloroethyl vinyl ether (0.031)

System Performance and Overall Assessment

The data as presented requires qualifications.

LA




GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

] = Estimated value

UJ = Reported quantitation limit is qualified as estimated

UR = Result is rejected and unusable

D = Result value is based on dilution analysis

THOD BLANK

CRQL =

u

No Action =

FICATI DE

The sample result for the blank contaminant is less than the sample CRQL
and is less than 10X the method blank value. The sample result for the
blank contaminant is rejected and the CRQL for that compound is reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is less than 10X the method blank value. The sample result for
the blank contaminant is qualified as non detected at the compound value
reported.

The sample result for the blank contaminant is greater than the sample

CRQL and is greater than 10X the method blank value. The sample result
for the blank contaminant is not qualified with any blank qualifiers.

003




SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID DL QL

All samples acetone +/- J/UR

All samples acetone +/- J/UR
2-butanone

2-chloroethyl vinyl ether

* DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result
- in the DL column denotes a non detect result’

004




HEARTLAND ESI VOA 1 HESI194.1

MULTI-MEDIA VOLATILE ORGANIC FRACTION

CASE NUMBER: spG NUMBER:____3TI2A
LABORATORY: SWL - Tuld s
cuenT:  EnSafe proJecT: (avliston, Zone A Kol 99-1

REVIEWER: M DATE: __3-9-99

QA/QC LEVEL

NEESA C
NEESA D
DQO LEVEL il
DQO LEVEL tV

nagRoOO

Statement Of Work (SOW)

0O CLP 3/90

(I CLP 2/88

| SW846 8240

{ SW846 8240 Appendix IX
K 2{o0

ANALYSIS MODIFICATIONS:

007




HEARTLAND ESI VOA 2

CLP/SW846 :
Region |
Region Il
NYSDEC

1.

HES194.1

VOLATILE HOLDING TIMES

14 days from date of sampling (If properly preserved)
10 days from VTsR
14 days from date of sampling (If properly preserved)
7 days from date VTSR

Were the holding times met for the all volatile analysis? @NO

If yes, complete the foillowing form for all samples that exceeded holding times.

EPA SAMPLE NO.

MATRIX

VTSR OR DATE
SAMPLED

DATE OF
ANALYSIS

DA

Action]]

A

-

L~

e

e

e

e

7
| S— —
Action: DA - The number of days that the holding time was exceeded.
DA < 5: Qualify all positive results as estimated (J).
DA > 5 £ 16: Quaiify all positive results as estimated (J) and all non detects
estimated (UJ). '
DA > 15; Qualify all positive resuits estimated (J) and reject all non detects.

008




CHARLESTON, S0 CINONNAT, Ové:
LANCASTER. PA: RASWVLLE TN: NORFILK,
RALEXGH, NGy

et—t— f— —— ———

—— —_—

.m—m—m
TENMESSEX

COLOGNE, GERMANY

mmmm&m
mmmxrm

CHAIN OF CU.’)DY RECORD

FRWELE/JUb NU: o [

uoI“'vu - s W

COC NO:
PO NO: # (
REL NO: ,
LAB NAME:

et _VRUBAGE ( MARLESTON proJECT Mamacer (L Vevpoy ANALYSIS REQUIR
LOCATION ZQM_Q% TELE/FAX NO. gy3-88Y-o024 2 - ED/
savpLERS: (stonaTuRE) =T 1 !M =
o ! ‘N\\; REMARKS
SAMPLE Eﬁ?mesn DATE TIME SAP’F‘:&':“E om%ﬁzﬁm TE: ,5 ES%ZVQSS:L \9'
%Q%Mbvﬁ- tslogltis5 [0 | 4on a2 1A 24X
A6 W IDI VI 1340 | ! b [2|X
| @394, 42 VL j44z] | 2l
Q3AGWADY L 726 z|X
QIVL ikl 0 A
wWPOVL i)j8lNn| 2o 2P
PREWPITVI | | 1356 1z
Q3%webavL | | |40 z| X
W3%WAH2NVL | - |/s2o Z2|x
D324 v gl L] A [} L 1K
S
I B —7 7| 4~ 2r
I e O O
i, i e S
re / / X -_—""“---.L\__
e RO | B o e
COMPAN;’: md}l IQ 30 COMPAN;: COMPANY: COMPANY: g
:ﬂ:&onglpmﬁmiﬁ LY COMMENTS: 14 IUM Huif arowu MUk Vox L3 T

SEND RESULTS TO:

ANALYTICAL DATA RECEIVED BY (INITIALS/DATE)

ENSCOC2
REV. 05/98




M Monitoring Well NBCAQ39016
Project: ZONE A — Naval Base Charleston Coordnates: 231537073 E, 36807819 N
Location: Charleston, SC Surface Elevatiore 7.9 feet ms/
Started at M5 on 9/1/38 TOC Elevation: 7,71 feet msi
Completed at 200 on 9/1/98 Depth to Groundwater: 270 feet TOC  Measwed: §/24/98
Drling Method: Rotasonic (6.5" OO casing, 38" I0 coring bit) Groundwater Elevation: 801 feet ms!
Oriing Company: Allance Environmenta {SC Cert #1437) Total Depth: 27 feet
Gedlogist: 7. Katka Wel Screen; 2.8 lo 21 feet
A P =8 g Z |  WELL DIAGRAM
o g elg|l€|2 z
_ gg Eul w| &8 g 3 GEOLOGIC DESCRIPTION £
e <| ¥ o i
@ Z |36 ég % 3 » g 3 1]
Ground conditions; concrete and asphalt to 0.8 ’—:9/_
ft. -é
0-5.5 ft core run blocked off by concrete. ‘g <
‘—l g s
N
vy 3
Y W
O
-
[
Large piece of concrete found in upper 1.5 ft of =
2nd run. Logging began beneath concrete as 5
= representing top of run. Refer to deep well log w
1ol o NBCA030180 for more accurate depiction of o 4 =
:: "\ lithology at this well cluster. /] e ®
by Sand: brown 1o brown-orange: very fine/fine w/ e
iy SM | trace med. silty; saturated. o 2
A o 0
3 g o
- wn
l2u /| 2 % >.|(
Sand: It. gray w/ orange-brown banding; very S w
fine/fine w/ trace med. in isolated =
lenses/partings; heavy FeOx stains; clayey
sC (stiff, med. plasticity); moist.
107
36
Sand: as above w/ increased clay content \ 3
CL | (firm), molst. + b
5C _v‘_—l
51 i
4 +
3 o
° 2
o LY
15~ :%
2 0 85 ¥
201

FPage 1 of 1




ENSAFE Monitoring Well NBCAQ39161
Project: ZONE A — Naval Base Charfeston Coordinates: 23536255 £, 38107157 N
Location: Chardeston, SC Surface Elevation: 7.8 feet ms!
Started at 0755 on 8/1/98 . TOC Elevation: 7.66 feet msl
Completed at 1000 on 9/1/98 Depth to Groundwater: 4.87 feet TOC  Measwed 8/24/98
Driing Method Rotasonic (6.5 00 casing 38" ID corng bit) Groundwater Elevation: 279 feet ms/
Driing Company: Akance Environmental (SC Cert # 1437) Tota Depth: 27.5 feet
Geologist: T. Kafka Wel Screenc 7.6 to 289 feet
o |9 | g Ak E |  wWELL DIAGRAM
o e
Y 8 wliFwl w § ) g GEOLOGIC DESCRIPTION E
HEEHBHEE g
EE G 2B S| B e g & .
AAACONE Ground conditions: concrete and asphalt to 0.8 % EQ
fl. 7 N K
o /] N
™\ Gravel: concrete pieces and coarse sand. /185 % §
Sand: brown; very fine/fine; trace silt; loose; dry 57 % §
\ to moist. /_ % %
sC Sand: orange-brown to orange w/ it. gray § §
banding increasing w/ depth; very fine/fine w/ % %
trace med. clayey (med. plasticity); soft to % %
=\ firm: moist. /135 % %
- YN
1| o|ea 23 N K
Yy . . § \\\
.‘?&4 Sand: orange brown w/ It. gray bands; very \ §
O %Y o | fine/med. w/ occ. coarse qtz grains; silty; w/ It % %
G gray, soft to firm, silty, sticky, low plasticity % %
(fﬁ/g clay; FeQx pits as orange pods; wet. I b % % -
E:; Sand: orange; very fine/fine; silty; some It. gray S % § g
M) SM [ clay laminae in fast 0.4° ~ fcm wide; heavy FeOx z % %
s stains; wet. R o % %
27 ‘ . . NN
% % Clay: It. gray w/ orange-brown pits of FeOx £ N N
.‘:;,; mins; med. plasticity; firm; some siit; w/ —18 ” % %
10 .?‘5»4 sC fine/med. sand; moist; increased very fine/fine _9 % %
& sand content as laminae in last 0.3", & NN
. = NR
and: It. gray to crange—brown; very fine/fine;
%7 Sand: It. gray t fine/¢ 1 N N
M5 heavily oxidized in last 0.3"; clayey; some silt; B % %
Gl wet. \ \
Rt SC % %
rfy}; M SM Clay: It. gray w/ orange-brown bands; firm; § §
‘:‘_! med. plasticlty: some very fine/fine sand; moist. o5 § %
Sand: It. gray w/ orange-brown bands; very % %
fine/fine w/ trace med.; some slit and clay % %
increasing w/ depth; distinct black silty laminae § s
15 < fcm wide in last 0.5"; moist. & g v
20|78 7 & o
Clay: It./med. gray w/ dark green cast; silty; (o ‘g
med./high plasticity; firm-stiff; @ 17.5", yeliow a 2
cracks of few mm size g 2
CH o
OH 3 3[4 T
5 | 8
o i
¥ fl ‘_j = L?
% 'F Sand: med. brown w/ occ. FeOx pits and small V= =
ke SM {< 5mm dia.) brown-black patches of silt; very 1=
20 3 'l fine/fine; saturated. 1 : 1

Page I of 2




ENSAFE

Monitoring Well NBCAO39161

Project: ZONE A — Naval Base (harleston

Coordinates: 23/6369.55 £, 38107L57 N

Locatior: Charleston, SC

Surface Elevatior, 7.8 feet msl

Started at 0755 on 9/1/88

TOC Elevation: 7.66 feet ms

Compieted at 1000 on 9/1/38

Depth to Groundwater: 4.87 feet TOC  Measwred 9/24/98

Driling Method: Rotasonic (65" 0D cashg, 38" 1D coring bit)

Groundwater Elevation: 278 feet ms!

Oriing Company: Alance Environmental (SC Cert # 1437)

Total Depthe 27.5 feet

Geologist. 7. Kafka

Wel Screerc 7.6 to 26,9 feet

o : 8 € | WELL DIAGRAM
ENEAR E S8 T
SulPuwl & § GEOLOGIC DESCRIPTION =
3" %g 55 g E S g
W -
EE I gm 5| B » g ? i
SM -
3 -
’ CH }. Clay: med. brown-gray w/ occ. orange FeOx 3.4 -
t ¢ oM bands; silty; med. plasticity; firm-stiff, /_ il
Y c —
P> Sand: med. brown w/ FeOx banding in last 08 | .. | & -
77 cL | \ very tine/fine; some silt; saturated. /] £ G =
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3 :
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1q43 :
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ENSAFE

Monitoring Well NBCAO3916D

Project: ZONE A — Naval Base Charieston

Coordnates: 2315368.36 E, 3806332 N

Location: Oharkeston, SC

Surface Elevation: 7.8 feet msl

Started at 820 an 8/31/98

TOC Blevation: 7.64 feet msl

Completed at 750 on 8/31/68

Depth to Groundwater: 4.94 feet TOC  Measwred 9/24/98

Oriing Method: Rotasonic (65" 00 casing 38" ID coring bit)

Groundwater Elevation: 2.70 feet ms!

Oriing Company: Alance Envronmental (SC Cert # 1437)

Total Depth: 440 feet

Geologist: T. Kafka Wel Screen; 3afto 484 teet
o3 1gl<|8|8]3g E WELL DIAGRAM
= |Sultu w| 8| 8|83 GEOLOGIC DESCRIPTION €
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&AADONC Ground conditions: concrete and asphalt to 0.8 N \
T ft aE § §
l ':E' SM Sand; med. brown; silty; very fine/fine; foose; % %
~ dry to moist. ) % N
sC Sand: med. brown to orange-brown w/ some I. % §
gray bands In last 0.4'; very fine/fine; clayey; 7 § %
\ trace silt; moist. . N N
NN
N
R
i R
110 |4 23 § %
Sand: med. brown w/ some orange; very § §
SM | fine/fine; silty; clayey in It. gray bands, ’% %
sC low/med. plasticity; wet. % %
7
/ Sand: med. brown to It. blue-gray; fine/medium E %
% %E- w/ occ. coarse qtz grains; ~10% FeOx pits; ’% §
% clayey: trace-some silt; moist. L7 5 % %
Sand: brown to orange: very fine/medium grading S % %
to very tine/fine at 6.2°; some silt; FeOx stained; > \ ’§
SM = NN
wet. o \ N ]
10~ sp < % % e
: S
g NN
« | & NN
Clay: med. gray to blue-gray w/ heavy FeOx e N RN
CH | staining in top 0.7 silty; med. plasticity; firm; g | § §
molst. /' - % %
Clay: med. gray w/ orange-brown pits/bands; % %
low/med. plasticity; soft to firm; w/ very \\\ \Q
CL fine/fine sand and silt; 3-5" sand pods at 12.2', % %
13.8', and 14.3" % N
N\
- N
* Clay: dark gray to blue—gray w/ brown FeOx s %\ \
2 {0 |w0 ) ) N N
pits; silty; high plasticity; firm-stiff; moist. /_ % %
Clay: green-gray; siity; high plasticity; stiff; % %
CH | moist: grades to med. gray in last 0.6’ w/ FeOx N N
pits. N N
R
08 N N
Sand: It. tan to brown w/ yellow, brown, orange % %
moltling/pits; very fine/fine; unusyal dk brown to % S
black stains @ 16.7-20.6"; heavily oxidized in last § N
20 0.4'; saturated. 1 N o
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ENSAFE Monitoring Well NBCAO3916D
‘___——*
Project: ZONE A - Naval Base Charleston Coordnates: 23536836 €, 38106332 N
Locatiore Charieston, SC Surface Elevation: 7.8 feet ms/
Started at 1320 an 8/31/68 TOC Elevationc 7.64 feet mst
Completed at /750 on 8/31/38 Depth to Groundwater: 494 feet TOC  Measured. 9/24/98
Driing Method: Rotasonie (8.5 00 casing 38" 10 corhg bit} Groundwater Elevation: 270 feet ms/
Driing Company. Alance Environmental (SC Cert # 1437) Total Depthc 420 fect
Geologist: T. Kafka Wet Screent 341 to 48.4 feet
o (2 |g = 8| g E |  WELL DIAGRAM
o = -
=l ég E§ % 8 % 2|3 GEOLOGIC DESCRIPTION £
Ty <t g = g
EE 7, gu‘) g 3 g & w
@ 20.8', lense of med. orange-brown, silty, stiff, % s
medium plasticity clay. % §
N N
8 22.2'. It. gray clay laminae § §
-~ @ 22.68', 0.3' lens of very fine/med. sand {SW) L 59 § §
Sand: bright orange to red; very fine/fine; w/ 65 § §
_\ 0.5 cm thick clay laminae. /——B.t % §
\Clay: dark gray; silly; firm to stiff; moist. [ § §
254 Sand: brown to buff white; very fine/fine; clean; B § §
ilo \\ saturated; 0.2" of dark gray, silty clay @ 25.1" f-ﬁ % %
\ | ¥ \
Sand: brown to med. gray: very fine/fine; trace B3 § % -
silt and black grains § § g
Sand: med. gray: very fine/fine, w/ occ. dark 4 s §
Z, gray clay interbedded:; wet. P % %
Y Clay: dark green-gray: silty; med./N plasticity; o § §
CH stiff;, some interbedded very fine/fine sand in z % %
& fast 0.5 Q \ §
OH 9 % %
30— 7, é § s
2 NN
234 ~N % %
NS : - N N
P Sand: green—gray to gray; very fine/fine w/ % %
6.0 sW extensive coarse shell hash @ 31.2-31.7"; N %
O trace—some silt; shell hash frags up to 2 em dia.; 047 % %
\ et /] N N
N N
e
354 )
c
410 |70 aT 2
Sand: Il. green to green-white; very fine/fine (3]
w/ trace med, @ 38.4- 40.5"; high conc. of s e
black grains throughout; saturated. g AL
o
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ENSAFE Monitoring Well NBCAO39160
Project: ZONE A — Naval Base Chareston Coordnates: 23(5368.36 E, 38106332 N
Location: Charleston, SC Surface Elevation: 7.8 feet ms/
Started at 1320 on 8/31/98 ’ TOC Elevation: 7.64 feet ms/
Completed at 1750 on 8/31/38 Oepth to Groundwater: 484 feet TOC  Measwed: 9/24/98
Driing Method: Rotasonic (6.5 Q0 casing 38" 1D coring bit) Groundwater Elevationt 2.70 feet ms!
Driing Company: AKance Enwonmental (SC Cert # 1437) Tota Depthe 490 feet
Geologist: T. Kafka Wet Screen 34/ to 48.4 feet
¢ 13 |||E|8l2 E | WL DIAGRAM
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Clay: dark gray; silty; very fine/fine sand -
7, cH present as partings; firm to stiff; med./high c -
/| OR plasticily; moist. g
G w|g 5
o Sand & shell hash: med. gray: very tine/crs. a «
,9-‘6'._0, SW sand and qtz w/ very fine/very coarse shell ° a
45+ . \_hash; silty; occ. dark gray clay pods; wet. e 2 x
5| 0|95 317 | & .
0] Sand/Shell hash/Gravel: Lag bed of very
%o fine/coarse sand increasing in size to granules
Q:.-;c'y_ and pebbles; whole oyster & clam shells; very
6}9,6 SH fine to very coarse shell hash; PO4 nodules up
O to 3" dia., rounded to angular.
6.6
".'Ao: ..
0 0
00, il -
'7 414 ‘—‘ '%
/ Siit: olive-green to olive-brown; clayey; some &
50— % very fine/fine sand decreasing w/ depth; tirm to ]
/ stiff, moist. )
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ENSA m Monitoring Well NBCAO39017

Project: ZONE A - Naval Base Charieston Coordnates: 2315589.94 E, 38108259 N
Location: Charieston, SC Surface Elevation: 4.8 feet ms!
Started at 8650 on 8/28/58 TOC Elevation: 864 feet msl
Completed at /735 on 8/26/98 Depth to Groundwater; 588 feet TOC  Measwed: 9/24/98
Oriling Method Rotasoric (6.5" Q0 casing 38" ID coring bit} Groundwater Elevation: 276 feet msl
Oriling Company. ANance Enwonmental (SC Cert # 1437) Total Depth: 2.5 feet
Geologist: 7. Katka Wel Screen: 26 to 19 feet
AEATIRE: 81| g Z |  WELL DIAGRAM
i 1Su|Eul @ BIE| 2] 3 GEOLOGIC DESCRIPTION =
Y EEZE < (B 5| 2 g
g |Ju|2w| | & 7] W I
agya Ground conditions: concrete and asphalt to 0.8
A ACONC ©
L Mt /T8 z
SC | Sand: olive-brown to yellow—green; very § 2
7 CL fine/fine; silly; clayey; firm in last 0.3"; moist. o7 5 13_
[ .: “. \
ia Sand: dark brown-black; very fine/fine; siity; %r_ vl
k. SM | organic-rich w/ roots; loose; dry; @ 2.5' grades I I
i; sC to . gray clayey sand w/ green-blue, med. z
plasticity clay pods and 1-2 cm wide laminae L5 o
\ throughout. /- -
S
5 1| o |eo 38 a
Ay % SM Sand: olive—brown to brown w/ it. gray-blue -
35 lenses; very fine/fine; silty; moist. o S ~
MM > —— . — 7158 o
» \ Silt; olive—brown, marl fill, debris included. /— Q
b °
% a% Sand: brown to olive-brown; very fine/fine; silty: 9 §
14 saturated to tiowing, b o
- o v}
./ > |
Sand: blue-green w/ orange-red to red-brown - >
lenses/pits; heavy FeOx stains; very g
fine/medium; silty; clayey (soft to firm) stiff:
moist, ,
10—
CL 3
¥
- |
_y‘_—l I
\ +
1] (=]
o a
T
Z 55 o &
[ %E- Sand: orange-brown o tan: very fine/medium; T
15 2 0 | 100 1"\ heavy FeOx stains in top 0.3" silty; loose; moist; —62 o
\ last 0.2' is clean beach sand. /_
20—
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ENSAFE

Monitoring Well NBCAQ391{71

Project; ZONE A — Naval Base Charleston

Coordnates: 236659544 E, 38108352 N

Locatiore Charleston, SC

Surface Elevation: 8.8 feet ms!

Started at M5 on 8/28/98

TOC Elevation: 852 feet ms!

Completed at 605 on 8/28/98

Depth to Groundwater: 487 feet TOC  Measured: 9/24/88

Oriing Method: Aotasonic (8.5 Q0 casing 38" ID coring bit)

Groundwater Elevation: 365 feet ms/

Driing Company: Alance Envronmental (SC Cert # 1437)

Total Depth: 338 feet

Geologist: T. Kafka

Wel Screen: 239 to 332 feet

DEPTH

LITHOLOGIC
SAMALE
ANALYTICAL
SAMALE
SAMPLE NO.
OVA (ppm)
% RECOVERY
SOIL CLASS

INFEET

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

!

[
DD GRAPHIC LOG

\ ft.

CONQ Ground conditions: concrete and asphalt to 0.8

A

sc Sand: med.
ay silty; clayey; moist.

brown and orange; very fine/fine;

Clay. med. brown w/ orange & gray motiling;
silty; trace-some very fine/fine sand; high =,
plasticity; stiff.

N
&4

5.3

Sand: It. tan to buff white; very fine/fine;
trace-some silt; loose; dry.

4.8

5 \ Clay: ofive-brown w/ orange & gray mottling;
some very fine/fine sand; silty; stiff; moist.

1 0 | 58 'Ri
3 Sand: olive-brown to black; interbedded w/
9 bands of silt; trace-some clay; loose; moist.

H—%ﬁ

p¢ SM \

Y

Sand: brown; very fine/fine; silty; soft; wet.

Sand: blue-green w/ orange Fe0x bands; very
fine/fine; w/ soft clay; in last 2', clay becomes
firm and grain size inc. to med.; moist.

n

2" 1D Sch. 40 PVC riser
grout

2 | o |00}

Sand: orange w/ red-brown and gray mottling;
very fine/medium; silty; occ. FeOx concretions in —6.7
—\ red pits; moist. [

(=]

6.5'; moist.

20

Sand: It. tan to It. orange-tan to tan~white;
very fine/fine; trace silt; ioose; black grain
laminae of 1-2 cm wide, irregularly spaced in last

L e Py T e T G e T T T P o e P T T T L L T e e e
7 L S F e e U ey T U e T i J o A o e T P T T T P f A e T

1 L
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ENSAFE

Monitoring Well NBCAD391{71

Project: ZONE A — Naval Base Charleston

Coordinates: 231558544 E, 38083.52 N

Location; Charleston, SC

Surface Elevation: 88 feet ms/

Started at 415 on 8/26/93

TOC Elevatione 8.52 feet ms!

Completed at 805 on 8/28/38

Depth to Groundwater: 487 feet TOC  Measwred: 9/24/98

Orling Method. Rotasonic (6.5 00 casing, 38" I0 corhg bit)

Grouncwater Elevation: 365 feetf ms!

Oriling Company: Akance Envwonmentd (SC Cert # 1437)

Tota Depth: 338 feet

Geologist: T. Kafka

Wel Screen: 239 o 332 feet

o |2 | % Z |  WELL DIAGRAM
§ 3 el e W 3 e
= (3ulEyl 8| % 3 GEOLOGIC DESCRIPTION £
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sP £ [E
v c LS
g [
57 L
25 =
3|0 |e0 67
Sand: . ian to buff white; very fine/fine; clean; AL
occ. black grain faminae <1-2 cm thick; locse; =l
wet. ¥ :r'}
< A o o)
o [ =k ©
o i i
oy =] ()
o oy o
z 3 :F x
3 b
s
30 SP 2 T
d=E
31 FHE
] L)
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ENSAFE

Monitoring Well NBCAQO3817D

Project: ZONE A - Naval Base Charkeston

Coordinates: 231560157 E, 381084.54 N

Location: Charleston, SC

Surface Elevatiors 8.8 feet ms/

Started at 0850 on 8/26/98

TOC Elevation: 858 feet ms!

Completed at 1300 on 8/28/88

Depth to Groundwater: 584 feet TOC

Measwed: §/24/98

Drling Method: Rotasonic (6.5 0D casing, 38" ID corng bit)

Groundwater Elevation: 275 feet ms!

Oriing Company: AFance Environmental (SC Cert # 1437)

Totd Depth: 525 feet

Geologist: 7. Kafka

Wel Screen; 42.6 to 519 feet

DEPTH

LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
OvA (pom)

% RECOVERY
GRAPHIC LOG
SOIL CLASS

INFEET

GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

WELL DIAGRAM

I

QAACONC Ground conditions: concrete and asphalt to 0.8

ft.
7 \
// cL

Clay: orange-brown; slity; w/ very fine/fine
\ sand; soft; moist.

7.2

sC Sand: It. gray to white; very fine/fine; trace siit;
clayey; occ. lenses of firm, silty, med plasticity

Sand: med. gray; very fine/fine; . brown/black
silty laminae; loose; moist.

SM

wet.

...... _\ clay.
sC - .
Sp Clay: orange—-brown w/ FeOx mottling; silty: w/
very fine/fine sand; soft; low plasticity.
\Sand: brown to gray-brown; silty; very fine/fine;

\Dﬁ ™

moist.

sC

Sand: It. blue-gray to green-gray w/
olive~brown banding; very fine/ fine w/ occ.
very fine/med. 1-2 cm lenses of silt; clayey:;

Sand:. as above W/ increased orange banding
~1.5 cm wide; increased clay content, firm to
stiff; increased sand content in jast 0.5'.

34

Sand: orange to rust-brown; fine/medium w/
\ trace-some sitt; moist.

2 | 0 |100 f=

tine/fine; trace silt; occ. Fedx concretions ~

Sand: med. orange to orange-brown; very —87
3Icm dia.; moist.

20

Sand: It. brown to It, gray; very fine/fine; ~15%
black grains; loose; moist.

2" 10 Sch. 40 PVC riser

4

grout

T e e T e T s e e s e e T e e e D e T e A T T
/AL AL P A Lo L e e o A Tl e T T et P e s ey e g e U et s A P f P A
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ENSAFE
———

Monitoring Well NBCAO3917D

Project: ZONE A — Naval Base Charleston

Coordnates: 231560157 E, 361084.54 N

Location; Chaneston, SC

Surface Elevation: 8.8 feet msl

Started at 0850 on 8/26/98

TOC Elevation: 859 feet msi

Completed at 1300 on 8/26/98

Depth to Groundwater: 884 feet TOC  Measwed 8/24/98

Orling Method Rotasonic (6.5 00 casing 38" ID coring bit)

Groundwater Elevationt 275 feet ms/

Driing Company: Akance Environmental (SC Cert # 1437)

Total Depth: 525 feet

Geologist: T. Kafka

Wel Screen: 426 to 519 feet

T P % |  WELL OIAGRAM
=l gu E§ AR GEOLOGIC DESCRIPTION ;
I s «
@5 'Jg g(n % = ]
Y20, grading 1o It. gray (o Bull white; BIack S
grains layered in | cm lenses: loose; wet. §
\
N
%
N
‘\\
N
N
N
N
N
N
\
25 B2 §
3|0 67 %
Sand: It./med. gray w/ buff white; very N
fine/fine; loose; 10-20X black grains; wet. %
\
\
N
A \
N
< \
X 54
30— 2 N M
£ N
5N
2 N
N
= N
N
\
N
N
N
\
at 34’, color change to It./med. tan. §
\
354 2682 §
4 0 26.7 §
Sand: It./med. tan w/ some gray; very fine/fine; %
trace silt; loose; ~10-15X black grains; wet. §
\
N
N
\ "
N £
NN ¢
8 39.5, color change to orange~tan w/ dec. in -+ 5
black grains to < 5%; occ. pits of black grains in
40 bottom 1.5, 1 _J_
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ENSAFE

Monitoring Weill NBCAO3917D

Froject: ZONE A - Nava Base (harfeston

Coordinates: 231550157 £, 381084.54 N

Location Charlestan, SC

Surface Elevation: 88 feet msf

Started at 0850 on 8/28/98

TOC Elevation: 8,59 feet ms!

Completed at 1300 on 6/28/38

Depth to Groundwater: 584 feet TOC  Measwed 9/24/98

Drling Method: Rotasonic (6.5 0D casing 38" ID corng bit)

Groundwater Elevation: 2.75 feet ms!

Oriing Company; Akance Environmental (SC Cert # 1437)

Total Depth: 525 feet

Geologist: 7. Katka

Wel Screen: 426 to 519 feet

B
o 3‘ | = x § @ E WELL DIAGRAM
L5 SulEy &) & £ 2|3 GEOLOGIC DESCRIPTION £ .
=W g - =
B EE(3E E|s| £ 3|8 g §
nji<n| | ©| » c
@ 415, ~0.5" thick silty, clay laminae, soft, ‘_]
sticky, low plasticity J
X8
[ 9 -
(&}
>
a
o
<
357 5
w
45 o
5 0 | 90 — 36.7 :
B Sand: med. to It. tan w/ some orange bands; & U
My SR . . e [ c
IR very fine/fine; trace to some silt; wet. 5 G
oy, SM 0 A
P o
w2 | ¢ 7
Sand: brown to orange-brown; fine/med.; & P
o: moderately sorted; <5% very fine/fine shell hash: kel w
6: black grains intermixed; bt
o’| oM
| SW
50 ° 8 50, increase in shell content to 10-15% w/
o pleces as large as 0.6"; occ. qtz pebbles and
5 o \ possible PO 4 nodules. /——42,2
2.1 SW |  sand: tan to orange-brown; crs qiz | 43 .
/l- ML [\ granules;PO4 nodules <2cm dia. occ. clasts of | 434 =+
9\ SM/ |\ butf white silt intermixed. ' -1‘-—| . =
% Silt: brown to It. gray-brown; some very a
% ML fine/fine sand and clay; mottled texture; low 3 o
% CC | | plasticity; soft; sticky. b £
(1]
% Siit: olive—green; trace very fine/tine sand dec. ﬁ
56— % in content w/ depth; some low plasticity,
e | o |00 7% < firm-stiff, clay; dry-molst. 467 ‘L
60—
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ENSAFE Monitoring Well NBCAO39018
ﬁ
Project: ZONE A — Naval Base Charieston Coordinates: 2315717.92 £, 38135024 N
Location: Charieston, SC Surface Elevation: 88 feet msl/
Started at 1025 on 9/2/38 TOC Elevation. 854 feet mst
Completed at 145 on 9/2/38 Depth to Groundwater: 553 feet TOC ~ Measwred: 9/24/98
Driling Method: Rotasonkc (6.5 00 casing, 28" ID coring bit) Groundwater Elevation: 301 feet ms!
Dr#ing Company: Aliance Envronmental (SC Cert # 1437) Total Depthc 22 feet
Geologist: T. Katka Wel Screen: 2.3 to 16 feet
o |z | x| 8l q T | WELL DIAGRAM
a 8 2| g v| 5| % £
=l gul5yl @ § 5|2|a GEOLOGIC DESCRIPTION £
= p | < =
Bz :zg gg g; 3 ¢ 2K % _
Ground conditions: asphalt
00 _ ; - ‘A1
» Wood: creosote timber w/ sandy gravel; heavy
P chem. odor, ‘é
P SM. , — i =
"1 =) Sand; tan grading to gray; very fine/tine; silly: 4 ; L
1, w/ It. gray to red silty, firm clay lens @ 1.6-1.9% %_g : =
v‘. wood frags and roots; fill sand. o K e
/ Clay: red to orange-red w/ It. gray mottling; g L e
/ SC tirm-stitf; siity; w/ very fine/fine sand; rubber -
!nr' sc \ strands at 3.5-3.5"; moist. /_“4-6 g
5+ \ Sand: it. gray w/ black silty {aminae in top 0.3"; 39 (=]
1 0| 88 very fine/fine; clayey; silty; wet. /—.. € =
i: * \ 7] 33 o «
LH1o Sand: olive-green to gray w/ dark black 8
htlo:| SW banding; very fine/fine w/ trace med.,; fine/med. Q 2
1§ w/ trace crs 8 7-7.3, silty; clayey; wet. ot s
:' 3 ° 2
Sand: orange w/ dark brown banding; fine/med. g S
SM. w/ trace crs; sitty; occ. qtz granules; wet. o w
sC
v T
10- (S:-E- Sand: It. orange to gray: very fine/fine; silty; >
. clayey; FeOx pits in top 0.2'. /_
SM —18
7/ CL —\ Sand: orange; very fine/fine; silty; saturated. /_ =y
s Clay: It. gray w/ orange-brown FeOx 1
-," pits/bands; silty; low plasticity: soft~firm; w/ B
] oM very fine/tine sand; wet. <_]
m’.} Sand: orange:; very fine/fine; silty; occ. Smm 8 -}F
ey wide it. gray clay partings; 10% brown pits of 3
heavy mins in last 1 saturated. 55 S =]
a
o
15~ s
2 0 85 _L
20—
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ENSAFE

Monitoring Well NBCAQ39181

Project: ZONE A — Naval Base Charleston

Coordinates. 2315724.52 €, 38135122 N

Location: Chareston, SC

Surface Elevatione 8.7 feet ms/

Started at 0800 on 8/2/38

TOC Elevation: 8.38 feet ms/

Compieted at 0955 on 9/2/98

Depth to Groundwater: 59! feet TOC

Measured: 5/24/98

Driling Method. Rotasanic (6.5 OO casing 38" 1D coring bit)

Groundwater Elevatiore 2.47 feet ms/

Driing Company. Akance Environmental (SC Cert # 1437)

Total Depthe 34.9 feet

Geologist: T. Katka

Wel Screen: 250 to 343 feet

¢ |3 (gl=12]8]9 T | WeLL DIAGRAM
8ulEuw|l & | &1 3 3 GEOLOGIC DESCRIPTION €
A4 EEEIEIEE ]
EE IG5 &6 B | B e g 3 —
Ground conditions: asphalt | N
N
H'} Sand: black to med. gray: very fine/fine w/ % %
'L Fq sM trace med,; silty; loose; occ. roots; dry. § §
A N N
N N
Clay: red to orange w/ It. gray banding; silty; % %
cL firm—stiff; some very fine/fine sand; moist; small % N
CH pieces of rubber debris at 4", § §
N N
N N
< || NR
51 N N
N N
1| 2178 32 N N
; Sand: orange; very fine/fine w/ trace med. in § %
b top ', some white to It. gray silty clay lenses § %
p aM irregularly spaced, 1-2 cm size; wet. \ %
SC N N
» N N
N N
N
2 [ § %
»'a»'[' Sand: orange to brown-orange; very fine/fine; = N :\\\
e B sitty; wet. 14 § Q
3, s NN =
10 RRH o 2 NN §
NN &
& NN T
th o N N
3’ 2|2 NN
= NN
“ NN
N N
N N
N N
N N
N N
N N
YA
R
N
N R
2| 0 {58 fpy 68 N N
1 b 't [ Sand: orange; very fine/fine; silty; grades to '\%\ Q
Rk olive-brown w/ trace med. grains as indistinct § %
i"" patches at 18.3"; micaceous; saturated. %\ \
,:n SM § %
1 N N
e % %
3 NN
s 0 § \\\
3 _ ) — 08 N R
3 Sand: orange to olive-brown: very fine/fine; N §
g% slity; micaceous; distinct lenses of it. % %
%0 o ¥ gray-green, silty clay w/ FeOQx staining @ 18.5- %
18.7, 18.8-19", 19.2-19.9", and 21-21.3" lenses are — B

Ol d .
T e,
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ENSA FE Monitoring Well NBCA0O39181
H
Project: ZONE A - Naval Base Charleston Coordnates: 23#6724.52 F, 38135122 N
Locatior: Chardeston, SC Surface Elevation: 8.7 feef ms/
Started at 0800 on 9/2/88 TOC Elevatior: 8.38 feet ms!
Completed at 0955 on 9/2/98 Oepth to Groundwater: 591 feet TOC Measured §/24/98
Driing Method: Rotasonic (6.5 0D casing 38" 1D coring bit) Groundwater Elevation: 247 feet msi
Driing Company: Allance Enwonmental (SC Cert # 1437} Total Depth: 34.9 feet
Geologist: 7. Kafka Wel Screen: 250 to 343 feet
¢ 3 |g|=12]8]2 2 | WELL DIAGRAM
6 (Gultul a| 81 & 2] 3 GEOLOGIC DESCRIPTION £
AEEEE P 7
QE HH| &S B | B w 7 o
9 \ -
9 SM. I % §
ey SC o 8 5
e | S x
it 4 Sang: olive-green; very fine/fine; silty; distinct o 2
e 7Y black laminae ~0.5 cm wide, irregularly spaced; ; S
J A : SM micaceous; wet. A Z E
15 Sand: clive-green w/ orange FeOx banding; very 8 _}_
2 fine/fine: < 0.5 cm wide olive-green, silty, soft 1490 o
Ered 24|  clay laminae @ 22.0-23.4' -
SC . » AR, "-5.4 H
25 -+
3 0 B8
Sand: olive-green; very fine/fine; 10-15% mica
\ content; some silt. /-—V-5
Sand: olive-green; very fine/fine; trace silt;
micaceous; 5-10% black grains; @ 28.4’, grades
to orange brown w/ brown-black silty pods.
g
@ he
T c
g :
(4} o
> o
[- 1
30 @ 30.2', changes to med. tan w/ orange FeOx k) ™
zones; 5% brown silty pods g
o
1 @ 31.4, changes to tan w/ distinct 5 mm wide
laminae of black grains irregularly spaced in
bottom 1’; ~10%X rusty brown silty pits in top 0.3
€ last 0.5 248
354 v
4 0 80
40
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ENSA_,'T Monitoring Well NBCAO3918D
Project: ZONE A — Naval Base Chareston Coordnates: 2373048 E, 38135225 N
Location Charleston, SC Surface Elevation: &7 feet ms!
Started at W40 on 9/1/98 ) TOC Elevation: 8.37 feet ms!
Completed at 1710 on 9/1/88 Depth to Groundwater: 587 feet TOC  Measwed: 9/24/98
Oriing Method: Rotasonic (85" 00 casing 38" ID coring bit) Groundwater Elevation: 2.50 feet ms!
Oriing Company: Akance Enwonmenta (SC Cert # 1437) Total Depth: 533 feet
Geologist: T. Kafka Wel Screen; 434 to 527 feet
B
- . >
g 3 5| = E § 0 E WELL DIAGRAM
o5 (Sultul | 8| & 2|3 GEOLOGIC DESCRIPTION s
B FHEIREE: = &
@ Z |Du|=sn| | B | g ? o
e P Ground conditions; asphalt
N
RFLI{ SM | sand: tan to brown; very fine/med.: silty; loose; N &
t »'vr dry; fill sand. § %
3 68 N N
2 sSC Sand: med. brown to gray-brown; very fine/fine; % %
slity; clayey (soft to firm & low plasticity); 6.1 % %
(C:-EL \moist. /_ § %
Clay: gray w/ orange FeQx banding; silty; <15% 52 § §
very fine/fine sand; stiff; dry to moist. N N
h
N N
5- N N
N N
1|0 |84 32 N N
Clay. as above w/ heayy FeOx staining as red § %
bands and mettling; moist; gradational contact Q %
below. \\§ %
16 N
Sand: orange-brown o med. tan; fine/med.; % %
clean; wet. § %
5 - N
Sand: . gray to tan-orange w/ occ. red FeOx 8 E %
banding; very/med. grading to very fine/fine o N N
»"; @11.2%; silly; trace clay; wet, Y § §
4 End
10 : 3 3 % %. §
: NN ¢
T ;] % %
ht] SM a § §
23 N N N
33 N N
pe, N N
o
3 R
MR N N
4 55 § §
N
A
2 Q0 | 100 88 % %
I' Sand: orange—brown grading to olive-green; % §
2 very fine/fine; silty; it. gray, soft, silty clay § N
:; lenses at 16'and 18.7-18.8"; wet. § §
\ N
L ¢ § %‘
33 ] SM § \
B NN
l. I's % §
IP. |. N\ \
i N
N N
20 < B -
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ENSAFE

Monitoring Well NBCAO3918D

Project: ZONE A - Naval Base Charfeston

Coordnates: 235673048 E, 38135225 N

Location: Charkeston, SC

Surface Blevation. 4.7 feet ms/

Started at 1440 on 9/1/88

TOC Elevation: 837 feet msl

Completed at 710 on 9/1/28 Depth to Groundwater: 887 feet TOC  Measwed: 9/24/98
Driing Method: Rotasonic (6.5" Q0 casing 3.8" ID corng bit) Groundwater Elevation: 250 feet ms!
Driing Company: Alance Environmental (SC Cert # 1437} Total Depth: 533 feet
Geologist: T. Kafka Wel Screen: 434 to 527 feet
o 12 | o gy g WELL DIAGRAM
g 18¢|g|E|2 £
2l E§ Eul | &| & 23 GEOLOGIC DESCRIPTION '
& "'g e =
@E 3 20) % S g g a E
i B 20, grading {0 olive—green w/ fred. \‘1 \‘
o micaceous laminae and pods; some soft, silty % Q
> olive-green clay laminae in last 1.5". \\\\ §
3 N
kFerqd SM % N
» N
Wt %{ %
St N
< NN
N N
N N
N R
25 % \
3|0 80 635 § Q
Sand: tan to It. olive-brown; very fine/fine; \ ’§
trace silt; wet. § %
NEN
N
€ 27.3-27.8', color change to bright orange % %
(FeOx): grades into it. tan to olive-gray w/ - % \%
occ. FeOx nodules and orange-brown pits; high 2 § %
conc. of micaceous mins, assoc. w/ small silty o % §
clay pods. > § %
30+ T NN B
5 NN °
2 NN
2 NN
~ NN
N KN
NN
238 N R
N
NN
N N
N
N N
N
354 % %
N N
4 0 - 268 N N
Sand: buff white grading to orange-tan and N S
olive-brown at 38.5"; very fine/fine; 20% N N
micaceous mins.; wet. \\\\ %
N
N\
M
A
NN
40 1 NN N Y

g
1]
n>
]
-
L




ENSAFE Monitoring Well NBCA03918D
Project: ZONE A - Naval Base Charleston Coordnates: 231573048 €, 38135225 N
Location: Chareston, SC Surface Elevation: 87 feet ms/
Started at 440 on 9/1/38 TOC Elevation: 837 feet ms!
Completed at 710 on 9/1/98 Depth to Groundwater: 587 feet TOC  Measwed: 9/24/88
Driing Method: Rotasanic (6.5 QD casihg 38" ID coring bit) Groundwater Elevation: 2.50 feet ms/
Driing Company: Akance Environmental (SC Cert # 1437) Total Depth: 53.3 feet
Geologist: 7. Katka Wel Screent 434 o 52.7 feet
o3 ls|=|E|8|8 % |  WELL DIAGRAM
8 2 & g3 =
IE gg Cwl w| 8|8 2 3 GEOLOGIC DESCRIPTION -
iy g | ¥ =
@ Z |J9n é g g 3| » g 3 g
c: é
s
o
z
(T3
Fa)
+
:
*o fig
353 pgl o o
45+ SR
5| 0|85 %8 o [
Sand: dark gray; very fine/fine; 20X micaceous . s |
mins. saturated; 0.1' silty clay lens @ 48.8" 0.2° R
fine/coarse shell hash lens @ 48.9'; interbedded § -
sand & clay laminae 49.3-40.5", 5 1=f ©
o [ 5
A £ =
s = =
3 2 = w
P S =k
O — e e N &
50 o Shell hash/cogquina: olive-brown to tan-white; 1=l
00 fine/med. w/ occ. very fine/very coarse sizes; =
6'.“_:-)'_6 2-3" dia. clam shells; w/ very fine/coarse —[:
0] SW subrounded-subhedral qtz sand; occ. 1=
.°«_‘,5 ° olive-green silt pods intermixed; PO4 pebble lag =
6: 0 in last 0.1 A=f:
.-"o.-‘ .:— -..
[N} N
Silt: olive-green; clayey: w/ very fine/fine sand X ok
7z R
% in top 1.5 firm; moist, LEEE Sy
B 4 B
7 2 °
55— % S o
6 | 0 |00 LA 458 Z
60—
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ENSA ,'T Monitoring Well NBCAO39191

Project: ZONE A — Naval Base Charieston Coordnates: 231630355 £, 3813702IN
Locatiore Charleston, SC Suface Elevation: 9.3 feet ms/
Started at 6745 on 9/3/98 . TOC Elevation; 203 feet ms!
Completed at 0830 on 9/3/68 Depth to Groundwater: 263 feet TOC  Measwred: 9/24/98
Method: Rotasornic (6.5 ng. 38" ID coring bit Groundwater Elevation: 840 feet ms/
(6.5" 00 casing, hg bit
Ocling Company: Allance Enviranmental (SC Cert # 1437) Total Depth: 315 feet
Geologist: T. Kafka Wel Screen: 216 to 309 feet
o |3 |gl=|8]8]2 ¥ | WELL DIAGRAM
IE g wl| e w § g E § GEOLOGIC DESCRIPTION £
S RHEE M I G
EE GIEH S| B g & w r_|
Ground conditions: grass on shoulder of Ave. §5 :'§
ML [\ 8", /] N N
N R
Sand: brown; very fine/fine; silty; roots; loose; 7.0 % \
' ' ' ' ' y N N
.gﬁ-,\gravelly. /_~T.S § s
sC Sand: olive-green; very fine/fine; silly; clayey; % %
firm; moist. L 6.3 % §
Sand: olive—-green to yellow-green; very % %
fine/fine; clayey w/ occ. distincl laminae/lenses % %
(soft, low plasticity). §. g
5- N N
1 0 | 55 3.8 s §
.E Sand: It. gray to blue-gray; very fine/fine; silty; N N
e SM | clayey; wet. N §
N N
] N
; 2 N N
L PT Peat: brown; silty: soft; pieces of wood in top %‘ %
0.3’; grass fibers; wet. N N
MU | 0% grass foers: 5 NN
Yy oM | Sand: gray; very fine/fine: silty; clayey in last " g § §
» . - ; e NN -
R SC | 0.5 orange-brown laminae of clay. z % % 2
: 3 °
10 e Sand: orange; med. w/ trace crs; FeOx stained. < § % <
RN SM £ NN
I« 15 & § \
a NN
= NN
~ NN
YR
N R
N N
M
N N
N R
N N
N N
N
N N
N N
2 | 0|85k 82 N N
3 Sand: orange-brown grading lo tan; med./crs % %
3 fining to fine/med. in last 2,5 siity; some 1¢cm % %
1 wide lenses of brown, silty, clay in last 2'. % %
; N N
P SC § § 2
1 N N 5
3 N N g
» N N c
h N N %k o
p T
20 3 1 1
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ENSA Ft Monitoring Well NBCAQ391891
Project: ZONE A - Naval Base Charleston Coordnates: 231530355 E, 3837021N
Locatiore Charleston, SC Surface Blevation: 9.3 feet ms!/
Started at 0745 on 9/3/98 TOC Elevation: 203 feet ms!
Compieted at 0930 on 9/3/68 Depth to Groundwater: 263 feet TOC Measwed: 8/24/65
Driing Methodt Aotasanic (6.5 00 casing 3.8" 1D coring bit) Groundvater Elevation: 840 feet ms!
Driing Company: Akance Envirormental (SC Cert # 1437) Total Oepth: 315 feet
Geologist: T. Kafka Wel Screen: 2(6 to 30.9 feet
REACIEE: 8| 2 WELL DIAGRAM
oE |SuwiEyl o) & 3 23 GEOLOGIC DESCRIPTION £ o
SR IHEE g :
S |do|fw| i | © | = o <
SM | g
SC
W (§| FRE %'\_
+ 1
[T A S
2 I
o LEL
& 1=
(=
< [’1Z]:
2 F=F
LS TN [ 1A RS
O =
c 2 |-
31055 82 | 8 =l
’e Sand: med. gray; fine/med.; occ. shell hash, ) 4= o
gf. SM | very fine/med,; silty. g B §
7.4 § 4 ()
« Sand: med. gray to brown; very fine/fine; silty: o i =] w
3 w/ dark gray clay stringers/lenses @ 26.9-27', 2 o = x
% SM i 27.5', and 28.5'; heavy FeOx staining at basal =B
d sC contact. E
‘i"g Sand: H. tan to brown; fine/med.; trace-some
30 P silt; occ. clay lens in last 1, soft, brown. o
ERE] SM A
- 2L
: + IR
2 22 —":_I AU
a [
4 92 ot N
o
‘W g
g
a
35 %
I
40
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ENSAFE

Monitoring Well NBCAQ3818D

Project: ZONE A ~ Naval Base Charfeston

Coordinates: 23/6308.21E, 3813632 N

Location Charfeston, 5C

Surface Elevationc 92 feet msi

Started at K0 on 9/2/95

TOC Elevation: 8.96 feet msi

Completed at 1730 on 9/2/98

Depth to Groundwater; 68 feetf TOC Measwed 9/24/98

Drling Methodt Rotasanke (6.5 00 casing 38" I0 coring bit)

Groundwater Elevationc 280 feet ms!

Driing Company: Afance Enwonmental (SC Cert # 1437)

Total Depth: 54.8 feet

Geologist: T. Katka

Wel Screent 449 lo 542 feet

k3
% g gl = E § ) E WELL DIAGRAM
= S§ Cu u| 8|3 § 3 GEOLOGIC DESCRIPTION €
3 < =
g & |96 gg g 3 g 3 g
Ground conditions: grass on shoulder of Ave.
ML _\nan. /_ § %
. Siit: dark black; organic-rich topsoil; w/ very 7.8 % %
SM \fine/fine sand; dry. /- \ \
SC N N
Sand: olive—green w/ orange-brown lenses; very 6.7 Q %
—\fine/fine: silly; clayey w/ occ. gray clay pods; / % §
. N
SM N N
Sand: olive—green to tan; very fine/fine w/ % §
trace med.; silty in It. brown-black irreg. \ %
5] spaced stringers/pods; occ. K. gray clay pods; 46 S %
SC loose; moist. § §
t | o [100 N N
v Sand: It. gray to blue-gray w/ green cast; very 3.4 \\§ §
i g%— fine/fine; silly: clay in lcm blue-gray stringers % %
s L\\and Lem dia. pods; 10X heavy mins; wet. 28 § %
2.2 N
Sand: med, gray to black; very fine/fine; silty; % %
PL ofganic—rich; wet. N %
ML \\\ %
Sand: med. gray w/ yellow laminae; very hmj \Q %‘
] i fine/fine; silty; clayey: wet -4 = N %1
: o
] %E- Peat: dark brown; grass & woody frags; silty; w/ F § % -
10— very fine/fine sand. —7 = \\\ %\ 3
. N N 5
Sand: It. gray w/ brown; very fine/fine w/ trace s Q § <
] SC | | med. sity; wet; gradational contact w/ above. pt § §
Sand: It. green-blue grading to orange-green in : § §
- last 0.3" fine/med. grading to med. @ 1-115%1 (127 N N
cm wide orange FeOx bands €10.7-11.9"; w/ firm, N N
silty gray clay. % §
Sand: orange to red-orange; med. w/ trace crs \ N
@ 12.6-14.5' siity: It. brown, sitty, soft, low N N
plasticity clay laminae In last 0.6, % %
. N R
_ 58 N N
2 | 0 |100 foys 63 Q §
i Sand: orange to orange-brown; fine/med. w/ N Q
g Fjo- some crs; silty; occ. silty clay lenses @ 18.1, \ N
> 5 18.3', 18.2-18.7"; clay is low plasticity & soft. \S\ \Q
ke fo: N
PR | M N N
Fo'| SH N R
in 6:' % S
e M7 N N
il N N
Jikd N N
R N R
20 Pl - B -
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ENSAFE

Monitoring Well NBCAO3919D

Project: ZONE A ~ Naval Base Chatieston

Coordnates: 238530821 F, 381363 N

Location; Charfeston, SC

Surface Elevation: a2 feet ms!

Started at 410 on 9/2/98

TOC Blevation: 896 feet msl

Completed at 1730 on 8/2/88

Depth to Groundwater: 616 feet TOC Measurext 8/24/98

Oriling Method: Rotasonkc (6.5 00 casing 38" ID corng bit)

Groundwater Elevation: 2.80 feet ms!

Driing Company: Akance Environmental (SC Cert # 1437)

Total Depth: 54.8 feet

Geologist: T. Kafka

Wel Screen: 44.9 lo 54.2 feet

o |2 | . x| 8 ¥ | WELL DIAGRAM
g B2\ 8¢(a|4 =
= b w E wl w g a % é GEOLOGIC DESCRIPTION =
i g = < =
HEEEEIERIEE g
% | N =
7 N 3
/ & % &
/ o« Y
/ —
(%) b]
/ : :
7 Py 2
“ // p S
1 7 OH ﬁ o
/ )
% s +
7 &
7,
7
45— 7 KN =]
5 | 0 |100 <% 363 -l
RO Sand: It./med. gray: very fine/fine w/ some PO 4 - |
grains throughout; @ 48.1-49.4', irreg. spaced [
gray, silty laminae ~0.5-2 cm thick of firm, med. =f
plasticity clay. m
< ai
o - 2
0 4 . [}
(%] - vy
Q ‘= <
> - w
a ey |
- - >
60 o - [
6| o |00 5 —f
p= =
S 25 =L
~1q Shell hash: med. gray: very fine/crs w/ very e i
0- >O coarse shell hash; whole bivalve shells up to 4" ::{;_
é} | s size; 3" dia. subrounded PO 4 nodules. g
&:O| GM =
o b < In:
T2 w5 | A PLE)
55— Silt: olive-brown; clayey; w/ very fine PO4 sand; i -
% 4 S
7 0 04 / ML firm-stiff; dry; occ, CaC03 fossils/concretions. a a
% cC : R s
2 a2| B =
60—
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ENSAFE
c———

Monitoring Well NBCAO38020

Project: ZONE A - Naval Base Charleston

Coordnates: 2315106.34 £, 38036820 N

Locationt Charkeston, SC

Surface Elevation: 6.5 feet msi

Started at G830 on 1/13/99

TOC Elevatiore 800 feet ms/

Completed at 0950 an 1/13/99

Depth to Groundwater: 4.4f feet TOC Measwed [/29/99

Driing Methodt Rotasonic (65" 0D casing, 38" 10 coring bit)

Groundwater Elevation 4.59 feet md

Driing Company: Akance Envwonmental (SC Cert # 1435)

Total Depthc 29 feet

Geologist: T. Kafka

Wel Screen: 32 to 2.2 feet

z
o 3 g E § @ f—_' WELL DIAGRAM
=5 8ulful 5| Bl 5123 GEOLOGIC DESCRIPTION €
— -
HEEHEHHE : .
:ik ML | Ground conditions: grass 1 % g E
! SM Silt: dk. brown to black; some vf/f sand, occ. 155 N —:— 5
A FILL gravel little soft clay; moist. /—_5 <j
SM | \ Fill: asphalt pieces /_ '4F
Sand: It. brown/tan w/ orange patches; vi/t; 4 o
(S:c_ silty; loose; moist. __)‘LE
% L Sand: It. brown grading to blue-gray w/ FeOx z
slains; vi/f; clayey- soft-med., low plaslicity: 25 g
little silt; moist. <
54 &
c 2
[TH
v N
[&]
(%)
Q o
11057 5 g ©
Sand: )t. gray w/ orange-brown band; med. w/ = 3
: SC trace crs; well-sorted; clayey:; fittle silt; w W
R L\ cohesive, /——lG g x
Bre Sand: orange; med. grading 1o vf/f @ 8.3 silty; =
23 some laminae of siity ciay @ 9.8-10.2" o
ST SM | saturated. L
s g
3 1=l
‘I N '_.'
45 _.
2| o|e7 }I D
[»%
(4]
Q
°
c
15 v
20—
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ENSAFE

Monitoring Well NBCA039201

Project: ZONE A - Naval Base Charleston

Coordnates: 235104.86 E, 38086274 N

Location: Charleston, SC

Surface Elevation: &5 feet ms/

Started at 555 on 1/L2/99

TOC Elevation: 887 feet ms!

Compieted at /700 on I/12/99

Depth to Groundwater: 430 feet TOC  Measured. 1/28/99

Groundwater Elevation. 4.57 feet ms/

Driing Method: Rotasonc (6.5 0D casing, 38" ID coring bit)
Driing Company: Akance Envwonmental (SC Cert # 1435)

Total Deptx 301 feet

Geologist: T. Katka

Wel Screen: 204 to 29.4 feet

o1z gl _l2l8lg Z |  WELL DIAGRAM
g 8. |2 | 3 <
b 1SuwiEy | & gl 3 GEOLOGIC DESCRIPTION g
B HEHHE :
QE 96 ?tw G| B a g ? @
; gM | Ground conditions: grass 1 §§ E§
< ML Sand: dk. brown; silty; vi/f; few gravel pcs; SE :s
Al \ trace clay; loose; moist. fﬁs §§ E§
l’{ SM Sand: dk-med. brown; silty matrix & as black % %
f::. laminae; trace gravel & pebbles; loose. § §
A a N N
35
/ Clay: orange-brown grading to blue-gray in last § s
/ CL | 15 siity; little v#/t sand increasing to SC in last % Q
\0.2': med-firm; low plasticity. 123 § §
N N
5 N N
N R
N N
|| , N
SC Sand; blue—-gray; f/m w/ trace coarse; poorly % %
% \ sorted; little silt; w/ soft clay; moist. — N N
A CL —5 § §
323 Clay: blue-gray w/ orange FeOx patches @ % %
1 6.8-6.9' silty; little f/m sand in matrix; soft; low % % 3
Al plasticity/lean. . N N o
2 NN
A3 Sand: orange; vf/t w/ trace med.: siity; loose; = NN
A3 moist to wet. S § §
10- 3 2 NN
- N
< N N
. 5 NN
LG ED e NN
2l =~ NN
. ~ NN
: N
; N
N R
3 N N
R NN
e ¢ [ § §
i N N
N N
12 N N
l;'u % %
15 . 85 N N
N N
N N
2 70 SN
Q
° 5
5§
8 L
L
[
Ly
20 SP l-g5 | —— 1
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ENSAFE

Monitoring Well NBCAO39201

Project: ZONE A ~ Naval Base Charieston

Coordnates: 2315104.86 E, 38098274 N

Location: Chareston, SC

Surface Elevation. 6.5 feet ms!

Started at 1655 on I/12/99

TOC Elevation; 8,87 feet msl

Completed at 1700 an 1/22/39

Depth to Groundwater: 4.30 feet TOC  Measured 1/29/99

DOriing Method: Rotasoic (6.5 QD casing, 38" I0 corng bit) Groundwater Elevation: 4.57 feet ms/
Driing Company: Allance Enwonmental (SC Cert # 1435) Total Depth: 301 feet
Geologist: 7. Katka Wel Screery 204 to 29.4 feet
o |2 | 4 x| 8| o % |  WELL DIAGRAM
§ é 2 - o 3 ) =
Ll gm Ful g &| & 2|3 GEOLOGIC DESCRIPTION £
= b
HiEEHBEHEE g
Sand: It. tan to orange @ 28'; vf/f; trace silt; i
well-sorted; wet.
v -
c —
1] ~-
1] —
: 3 -
i1 SP o -
' g - 2
s - a
254 w» - o
5 1
© &
o
[¢]
X
v 2
i».'~ Sand: orange-brown to red-brown; lense of vf/f
o Ei. to f/m w/ trace crs throughout section; occ.,
o :_: S qtz granules; ciay laminae in last 0.4'; sharp i ]
B S| contact w/ below. I
0. U ¥ .
8y HBE
- 3 b B2
30 ° i.: WA ‘4[‘
7 24
3 73 2 OH Clay: dk. gray; silty; firm; high plasticity; fat. A oas 4 rl
" [1+]
o ]
g
o
L
[}
=3
354
40
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ENSAFE
—————

Monitoring Well NBCAO3920D

Project: ZONE A — Naval Base (harleston

Coordinates: 236510322 E, 38097480N

Location: Chardeston, SC

Suface Elevation: 64 feet msi

Started at 050 on 1/2/99

TOC Elevation: 886 feet ms!

Completed at 1540 on 1/2/99

Depth to Groundwater: 665 feet TOC  Measwed: /15/69

Oriing Method: Rotasonkc (6.5 00 casing, 38" 1D coring bit)

Groundwater Elevation: 2.21 feet msi

Driing Company: Aflance Envwranmental (SC Cert # 1435)

Total Depth: 47.5 feet

Geologist: T. Katka

Wel Screen: 37.8 to 46.8 feet

LITHOLOGIC
SAMPLE
ANALYTICAL
SAMALE
SAMPLE NO.
OvVA (ppm)

X RECOVERY
GRAPHIC LOG
SOIL CLASS

INFEET

DEPTH

GEOLOGIC DESCRIFTION

ELEY. (ft-msl)

WELL DIAGRAM
=

w
=

A A A A
S ot A |

Ground conditions: grassy field

Sand: brown w/ orange mottiing; very fine/fine;
some silt; trace clay; organic matter throughout
(sticks, grass), occ. gravel: moist.

N
Q\%
o

_.
A

Clay: orange to orange-brown; w/ some very
SM fine sand; firm-stiff; low plasticity.

silt; moist.

Sand: brown to gray-brown; very fine/fine; some

=

Clay: orange-brown grading to green-blue w/
orange mottiing; trace te fittle very fine/fine
sand; soft becoming med. at 4'; med. plasticity;
w/ some silt; moist.

\'\5\!\1

Sand: gray: fine/med.; trace silt; mod.—well |,

\
|
\:sore .

Sand: orange; very fine/fine; trace silt;
saturated.

_\\_T

Sang: orange w/ It. gray mottling; very
fine/fing; trace silt; few to some soft, It. gray
clay of med. plasticity. Changes to buff white
and L. tan, very fine/fine sand at 1.2,

15

2 | 0 |100 2 mica,

Sand: buff white to It. tan w/ orange-brown
lenses; very fine/med. w/ trace crs,; occ,

£.400D01

Sand: It. orange; very fine/fine; clean.

o

o .
6.0 21,
0] SW

0

o

20

Sand: lt. orange; fine/med, grading to crs;
poorly sorted; clean; grades to very fine/fine at

06

2" ID Sch. 40 PVC riser

grout

I LT L T 0 P P e T U T T P P e ety g e 0 Py T gt e T e P R PP

e rr e e e T e e e e e R T e T T e T S g e S e S P T e
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ENSAFE

Monitoring Well NBCA03920D

Project ZONE A - Naval Base (harleston

Coordnates: 23150322 E, 380G7480N

Location: Chareston, SC

Surface Elevation: 6.4 feet msl

Started at 1050 on 1/2/99

TOC Elevation: 8.86 feet ms!

Completed at 540 on I/12/99

Depth to Groundwater: 665 feet TOC  Measwed: [/15/99

Driing Method Rotasanic (85" 00 casing 38" 1D coring bit)

Groundwater Elevation. 2.21 feet ms/

Orling Company: Aliance Envionmental (SC Cert # 1435)

Total Depth: 47.5 feet

Geologst: 7. Katka

Wel Screen: 37.8 fo 468 feet

o |2 |gl-|2]|8]|g Z |  WELL DIAGRAM
g 1812/ %|¢|3]|% GEOLOGIC DESCRIPTION £
1 HHEHE -
@Z 73 gm 5|3 g g Q g
"o N
00| S N
OO 6 N N
Clay/Sand mix; It. brown to Qy. clay; soft; lean; % %
% SM | low plasticity; interbedded w/ very fine/fine N N
% CL sand lenses/pods throughout; few—some silt. § §
7, . N N
""" 5P M\ Sand: . green-gray; very fine/fine; clean; wet. /__mg % %
N
N N
25- N
R
NN 3
alols 06 NN @
Sand: dk. gray; very fine/fine w/ few—some silt; %. % =
3 ~5% phosphate grain content: interbedded w/ % %
4 gray, firm-stiff, fat, sity clay as irreg. spaced 5 % %
fé SC lenses between 1-4" thick; occ. shell frags in 2 % %
; sand. g § §
' 2012 NN
7-}{{ Clay: dk. gray: silty: firm-stiff; fat; high £ § §
30 /'_:"-j_ plasticity; sticky: occ. irreq. spaced very 2 § §
% B fine/fine sand lenses/partings ~1/2" thick that (= \\‘ %
? thicken w/ depth: 1-2" tenses at 38.2'& 36.5", & § §
; - § §
) N -
)
ey o
/ s =
/ - 5]
2 N 2 ]
75 8 8
I/ . —
35— /‘:"-:' @
4 100 //}{}'} 3 |
o 301 2
7 Clay: as above, but clean w/ no sand lenses. = 2
/ £} i
/ OH = P : ®
7 E
40 74 |

Page 2 of 3




ENSAFE

Monitoring Well NBCAO3820D

Project: ZONE A ~ Naval Base Charieston

Coordinates. 23610322 E, 38097480 N

Location: Chareston, SC

Surface Elevation 84 feet ms!

Started at 1050 on 1/12/69

TOC Elevation: 886 feet ms/

Compieted at 1540 on V/12/99

Depth to Groundwater: 665 feet TOC  Measured: I/16/69

Driing Methodt: Rotasonic (65" 0D casing 38" ID coring bit)

Grounciwater Elevatiore 2.2/ feet ms/

Dr#ing Company: Afance Environmental (SC Cert # 1435)

Total Depth: 47.5 feet

Geologist: T, Katka

Wek Screen: 37.8 to 46.8 feet

B
MEREIR IR 81 g 3 WELL DIAGRAM
BulEwl 3| & o GEOLOGIC DESCRIPTION E
AR FHEIHE I E :
Ll =
@ - e 7] gm Bl B 3 w
7 7o w || T
4 .?f Clay: as above w/ very fine/fine silly gray sand - ot
Ao g{:‘l lens from 40.5-41; at 41.7", sand lenses become < -
VAo very finefcrs. w/ fine/med. shell hash. L -
zd x| & -
Remainder of core was not rec'vd. Too loose to o E
be retained in core barrel once unit below was a | o
contacted. s - €
) = L]
= = o
o - X
g = w
45 0 =
Q -
x -
= =
s [ 0|60 qp 306 -
/ Silt: olive-brown; trace to little very fine/fine _L -
% sand; firm to stiff; dry; Ashiey Fm. -
% |
% !
/ ;
7 o
% $
%
%
50 %
7
%
% cl
% .
. 5
% :
i
Z n
/
7
o
55 é
7
6 0 {100 / 406
80—
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ENSAFE

Monitoring Well NBCAQ39021

Project: ZONE A - Naval Base Charieston

Coordnates: 236016.76 E, 381557IN

Locatiore Chareston, SC

Surface Elevatior: 6.8 feet ms/

Started at 0945 on 1/14/39

TOC Elevation: 862 feet ms/

Completed at #15 on I/14/99

Depth to Groundwater: 457 feet TOC  Measwed: [/29/99

Driing Methodt Rotasonic (8.5 00 casing, 38" ID corng bit) Groundwater Elevation: 205 feet mst
Oriing Company: Allance Envronmental (SC Cert # 1435) Total Depth: 30 feet
Geologist: T. Katka Wel Screen: 3.3 to 2.3 feet
s |2 |g ARAR |4 WELL DIAGRAM
— —_— = L
v ‘%w Fulul 85|23 GEOLOGIC DESCRIPTION €
w
e a | @ =
@ = ':ig gg g B | »e g ] E .
N> FILL|  Ground conditions: gravel/ROC E
117 6.1 &5
1 / Silt/Clay mix: olive—brown to olive-green w/ o
/ orange marbling; mix of inorganic clay and Ashley b=
| % g | Fmall Fil materiais. 2
1]
[T
. / I
1 i} . Clay: dk. black; silly; soft, sticky marsh clay; w/ o
L WD grass/wood pieces throughout; bottom 0.4' all 2.3 Z
5- _\ pulverized wood. [ 8
a
T &
c =
< z
v Z
4 o - ©
“ - [~
[3) - 3
_ = LR 8
- . U
s R =
] 5 A5k
S =
104 Due to poor core recovery at this location, refer ;
to paired deep well boring log at NBCAQ3821D A=
- for lithologic details. =
1 38 i
Z—| HY v
a
1]
o
°
154 5
20—
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ENSAFE

Monitoring Well NBCAO39211

Project: ZONE A — Naval Base Charneston

Coordnates. 231602020 E, 38147.78 N

tocation: Charfeston, SC

Surface Elevation: 7.0 feet msl

Started at 600 on /13/99

TOC Elevation: 687 feet ms/

Compieted at 0930 on [/14/99

Depth to Groundwater: 502 feet TOC  Measured [/29/99

Driing Method: Rotasonic (65" OD casing, 38" ID coring bit)

Groundwater Elevation: 185 feet msl

Orling Company: Allance Environmental (SC Cert # 1435)

Total Depth: 34.9 feet

Geologist: T. Kafka

Wel Screen 252 to 34.2 feet

g |7 |g 18| g |4 WELL DIAGRAM
— = )
o |SuylEul a| Bl 23 GEOLOGIC DESCRIPTION £
= uw g E ] g - _,
w e =
HEEHBEHE 5
AI?'\;FILL Ground conditions: gravel/ROC g
Clay: marbled orange, gray, red; stiff; little vf/f X
CH sand; silty; dry to moist: high plasticity.
4.9
Silt; olive—brown; trace-littie vf/f sand;
ML clayey-soft to med.; Ashley Fm. fill.
CL
32
| 1 oL Clay: dk. gray: silty; soft, stick marsh clay;
I : PT lenses of wood/peat; last 0.4’ all pulverized
5 -\ Wood; HpS odor. Ya
1 "
Wood: pulverized wood.
voor
15 B
Peat: dk. brown; silty; soft: moist; grasses 5
throughout; HpS odor >
a
10 < 2
3 $
i 73] Py
P H 4 o [7)
i : 3 Sand: dk. brown grading to med. brown-gray: . o
e I 2 vf/f; silty; organic rich; trace clay; cohesive; ©
R e )
',%y N\ wet, /——52
/% Clay: blue-gray to green-blue; firm; w/ some
%é vf/f sand in matrix and pods throughout; silty;
med. plasticity: occ. grasses,
7
15 %% 82
2 10
Sand; blue-green; f/m; clayey; trace-littie silt:
moist; @ 20.3-22.2' dec. grain size to vi/f, color
change to orange—brown, and inc. silt content.
20 i 1
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ENSA ,'T' Monitoring Well NBCA0Q39211
Project: ZONE A - Naval Base Charleston Coordnates; 23602020E, 3847.78 N
Location: Charestany SC Surface Elevation. 7.0 feet ms!
Started at 600 on 1/13/99 TOC Elevation; 687 feet ms!
Completed at 0930 on I/14/39 Depth to Groundwater: 502 feet TOC ~ Measwed 1/29/89
Driing Methodt Rotasanic (6.5" 00 casing 38" 10 coring bit) Groundwater Elevation; (85 feet ms/
Driing Company: Alance Environmental (SC Cert # 1435) Total Depth: 34.9 fect
Geologist: T. Katka wel Screen: 252 o 34.2 feet
=z
O S' sz x § 9 E WELL DIAGRAM
_ %w Fulu| &l 5|23 GEOLOGIC DESCRIPTION £
&R < g =
Rz :g gg % & g 2 %
= 4]
SC _§ =
o e
=4
g2 | = 8
Sand: orange to tan w/ FeOx zones; vf/f w/ =
bfack phosphate grains throughout; occ. brown < i - AF
silty clay pods in bottom 1" wet, 2] HEE
o A
v H
25 8 4 T
3 BO | 20 N
i Sand: tan grading to gray @ 31.5% f/m w/ trace c K
crs 8 30.5-32'; dec. to vi/f @ 32-35.5", o R S
R N = .
o | b
z 2
s [ =
- :
S
PO =
o o
=z 1=
35 3—’ a2
285
4 94 a
At 7]
[»]
(8]
D
2
40
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ENSA_,'T Monitoring Well NBCAQ3921D
Project: ZONE A — Naval Base Charleston Coordinates: 2366024.08 E, 38113228 N
Location: Charleston, SC Surface Elevatiorc 7.0 feel ms!
Started at 1325 on I/13/99 ' TOC Elevation: 6.7/ feet ms!
Completed at 140 on 1/13/99 Depth to Groundwater: 521 feet TOC Measured 1/15/99
Dring Method: Rotasonkc (6.5 0D casing 38" 1D corng bit) Groundwater Elevation: 150 feet ms!
Driing Company: Aliance Envronmental (SC Cert # 1435) Total Depth: 510 feet
Geologist: T. Katka wel Screen: 4143 to 503 feet
o 2 |g|<|2[8]9 Z | WELL DIAGRAM
g l8ulEul 5| 58| 2] 3 GEOLOGIC DESCRIPTION £
Ty > 8 F :
BE (EE|3% % | |38 g
EE O o | & | = B
A>\4 Ground conditions: gravel/ROC lot
N
< IFILL -
NS Fill: ROC
; 5.5
Clay: marbled orange, gray, brown; trace very
CH fine/fine sand; stiff; high plasticity.
4.4
/ Siit: olive-green; trace very fine/fine sand;
% soft-med.; low plast.; moist.
% cL
7
. %
/ I-3
VOOL[] Wood: 1t. tan pulverized wood 7
i : | I‘l. oL Clay/Peat mix: gray to brown; silty: w/ '
t | 0 [100 orange-brown wood fibers; wood in last 0.3 ¢
moist. [
Soft peat material pushed out of way during 2nd o
core run. Logged from bottom in field. 2
z o
10 g s
‘C‘ (=g
5 2
2
N
Wood: It. tan, pulverized; HpS odor. °
NOOD
65
Y SM.[ sand: brown to gray-brown; very fine/fine; siity:
; sC ™\ M/ occ. wWood pes & grass; wet. /'—7.2
15— Clay: green-brown; med.—firm; silty; little
oL fine/med. sand; med. plasticity; some woody
SC | frags w/ wood layer B18.5"; HyS odor,
2 0|50 0
Sand: blue—-green; fine/med. w/ trace crs.;
clayey; firm-med.; trace to little silt; grain size
changes to very fine/med, sand @20’ and
SC 820.8-21'; interbedded seq. of clay & sand from
21-21.2".
20 A L
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ENSAFE

Monitoring Well NBCAO3921D

Project: ZONE A - Naval Base Charieston

Coordnates: 23602408 £, 38113928 N

Location: Chardeston, SC

Surface Elevation: 7.0 feet mst

Started at 325 on /13/99

TOC Elevation: .71 feet ms!

Completed at 540 on 1/13/99 Depth to Groundwater: 521feet TOC ~ Measued Y/15/99

Driing Methodt Rotasonic (6.5 0D casing 38" ID coring bit) Groundwater Elevation: 150 feet ms/

Driing Company: Alance Environmental (SC Cert # 1435) Total Depthe 510 feet

Wel Screen: 413 to 50.3 feet

Geologist: T. Katka

o |2 fg|-|E|8]|g E |  WELL DIAGRAM
3 e w22 =
ok (Bultul 4| B E 2|3 GEOLOGIC DESCRIPTION £
w
AR FHE AR AR g
& [dwn|=suf » =] 2 B w
SC
142
Sand: i, gray grading to: it. olive brown 821.0°,
tan ©23.2, bright orange/rust €23.8°, and It. tan
@25.2"; predom. grain size is very fine/fine w/
fine/med. lenses at 23.2~23.7° & 24.2-25"; mod.
well sorted; trace to little silt throughout.
sP
SM
254
X |
106
3 0 20
Sand: It. tan lo olive-gray grading to lt. gray
at 1.8, fine/med. w/ trace crs; clean; changes
to very fine/fine w/ trace med. at 31.8"; black -
PO, grains from 31.8-36.2". 2
g
z s
30+ g g
w
a
&
354
202
4 0 30
Sand: it. gray to green—gray: very fine/fine w/
black PQ4 grains; slight orange cast in last 1",
B 1 4
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ENSAFE
———————————

Manitoring Well NBCAQ3921D

Project: ZONE A - Naval Base Cherfeston

Coordinates: 2316024.08 E, 38113928 N

Location: Charleston, SC

Surface Elevation 7.0 feet ms!

Started at 1325 on I/13/99

TOC Elevation: &7 feet msl

Completed at 1540 on 1/13/99 Depth to Groundwater: 5.2f feet TOC Measwed [/45/99
Oriing Method: Rotasonic (6.5 QD casing 38" ID coring bit) Groundwater Eievation: 150 feet ms/
Orling Company: Allance Envwonmental (SC Cert # 1435) Total Depth: 510 feet
Geologist: 7. Kafka Wel Screen: 4L3 to 50.3 feet
o |3 | g =] 8| 2 |  WELL DIAGRAM
I = -
= |GuiEul 4| Bl 8|83 GEOLOGIC DESCRIPTION €
i E 2 i
U o | W = g
g = '_'lg gg g‘l B | e g bl w
+
36
Sand: tan; fine/med. w/ little crs and very fine;
little-some black PO4 grains throughout; ciean;
| inc. to med./crs. in last 0.4"; occ. PO4 noduies 4
throughout. o o
=
B | 9 2
Sand: glive-brown; fine/crs. w/ shell hash a K
fragments (< 5mm dia.) & brown PO pellets (<1 —392 o w
¢m dia); occ. shell pcs. > 1 cm ong; silty; some N 2
51092 m \| Gtz pebbles; lag bed. a 0 e
6. - —
L Gravel lag: It. tan to buff white (chalky app.);
,?j g% very fine/crs. sand some silt; some fine to very
Wil crs. shell hash up to 5 cm size (clam molds);
o some P04 nodules between 1.5-4 cm size: color
50— 7 changes to brown—olive in {ast 0.8' w/ very crs, 428
/ shell hash and large shell pcs.; small lens of
% black silty clay on top of underlying siit.
% Silt: olive-brown; firm-med.; low plasticity; trace 7%
% very fine/fine sand in top 2-3" dry: Ashley Fm. 2
(8]
% 2
/ o
Zam
% cL 2
g :
7 ;:
55+ %
%
%
%
6 | 0 |100 z 50
60—
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ENSAFE Monitoring Well NBCAQ38022
Project: ZONE A — Naval Base Charleston Coordnates. 235068.14 E, 381366.36 N
Location: Charieston, SC Surface Elevatiore 8.3 feet ms/
Started at %510 on 7/22/99 TOC Elevation: 9.0 feet ms/
Completed at 1540 on 7/22/99 Depth to Groundwater: 4.45 feet TOC  Measwed: 7/27/99
Driing Method: Rotasonic (65" 00 casing 38" ID corng bit) Groundwater Elevation: 4.65 feet ms!
Driing Company: AET (SC Cert # 1435) Total Depth: 27 feet
Geologist: 7. Kafka Wel Screen: 2.7 to 2.5 feet
o |3 |g|=|E|8|a g WELL DIAGRAM
] =
o |Suw|Ey u| Bl S| 23 GEOLOGIC DESCRIPTION €
Gh [EE(3E 5| = E(5) ¢ g
QZ T g 5 H| B =| &8 w
Iyl ul SM Surface conditions: sand & silt next to RR bed. $
Al %
L GM Sand: orange w/ black gravel intermixed; vi/f; 183 2 *(—‘
iy \silty; loose. f a1 1
KNP SM g
oy Sand: dk brown to black; vf/f; siity. strong =l o B = g
v PETRO odor in black lenses in last 0.2" 7 g )] 8T S
‘ \trace—some clay: wet. + 2 H=k
v [z
b Sand: It green-gray to gray-green w/ RS
y CL orange-brown stringers (Fe0x); vi/f; clayey: =HE B
trace-some silt; firm; cohesive; PETRO odor @ - At N
Z : 47 S Ll
AN 45" Van & 1=
7 =3
& [
Z o bl
A B 1
R Nt 2
pE = S
1] 0|l 18 N o
sC Sand: It gray to orange; vi/f, clayey: o |-l .
trace-some silt; wet. Lo o AR =
. ) — N B
43 Sand: It tan, orange to green—brown; vf/f g [ =r
5 e grading to f/m w/ trace crs 88.8'grading to vf/f B =
Mot B’ and then grading to f/m w/ some crs RIS, S
10 i: - blue—green, soft, sticky clay @11.9-12.2" EHEB
5 @12-13.5" become med olive sand; trace-some silt =f
L %E,L throughout depth. CEf:
B =L
IE ’ _-‘.:
13 =l
il -
[hE) 1 SN Y
2 | o | oo e 42 &
@
[&]
2
['Y]
15
204
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ENSAFE

Monitoring Well NBCA039023

Project: ZONE A — Naval Base (hareston

Coordnates: 23/5049.30 E, 38118131 N

Location: Charkeston, SC

Surface Elevation: 7.3 feet ms!

Started at K020 on 7/22/99

TOC Elevation: 7.18 feet msl

Compieted at #00 on 7/22/98

Depth to Groundwater: 3.64 feef TOC

Measwred: 7/27/99

Driing Method: Rotasoric (6.5 0D casing, 38" ID corng bit) Groundwater Elevation: 3.54 feet ms/

Driling Company: AEI (SC Cert # 1435)

Total Depth: £27 fest

Geologist: T. Kafka

Well Screen: 2.8 to 2.8 feet

3
O g sl .| & § @ L3 WELL DIAGRAM
L 8L Euw E g % .% a‘ GEOLOGIC BESCRIPTION =
I}
U gz )< 8| gz g =
EE HGiEn 6| 3| x| & & w 3
OO Surface conditions: sand & silt next to RR bed. [ T
| )O g GW Gravel: black w/ pebbles, m/crs sand, some silt. § ﬁ
c
Q
e Sand: it 1an to brown and gray brown; vi/f; silty; 1 <
1 13 ¢cohesive; moist. E
1) 5 ©
] 14 4% ° P 4F
343 o =]
& [
ye b SM o [}
bt b v A=k
434 5
5] &F e
t = [f=f-
|>‘§.| E\.l -‘f ):'
ks v |2 LR
.E sM Sand: olive-brown to brown gray, v/t w/ FeOx o =
1 i" SC clay band @ 8.2-6.6"; silt throughout, ) °
1| o |00 L 2 S O S
R = o
[ X >
S “
< 1=l
107 Core barrel dropped during casing advancement
for second interval-— soft sediments from 7.5-13 g
ft not obtainable; refer to log of 03823D. f=F
.
Q
0
(8]
2
T
15
20
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ENSAFE Monitoring Well NBCA03922D
A
Project: ZONE A — Naval Base (harieston Coordinates. 2315067.61 E, 38136138 N
Location: Charieston, SC Surface Elevation: Q4 feet msi
Started at 135 on 7/22/99 ' TOC Elevation. 914 feet ms!
Completed at 1430 on 7/22/99 Depth to Groundwater: 4.48 feet TOC  Measwed: 7/27/99
Driing Method: Rotasonic (6.5 00 casing 38" I0 coring bit) Groundwater Elevation: .66 feet msl
Driing Company: AEI {SC Cert # 1435) Tota Depth: 320 feet
Geologist: 7. Kafka Wel Screen: 322 to 420 feet
z
o S: gl = P § 9 L3 WELL DIAGRAM
EBulEL Gl & 52 3 GEOLOGIC DESCRIPTION €
T AHEHE PR A g
Gz |52/123 2|35 %/8|3 : _
A GW Surface conditions: sand & silt next to RR bed.
it M _\Gravel: black w/ pebbles & med/crs sand. /_ N
;L" o Sand: orange to orange-brown; vi/f, some black 77 N %
i: \silt; loase; moist. ' § N
W SM | sand: It tan Lo olive-gray; vi/f; siity; clayey; N\
3 sC moist. § §
59 N N
Clay: orange-brown w/ FeOx pits grading to \\\ N
/ blue—green; w/ vf/f sand (~25%) inc w/ depth to %\ N
/ SC; silty: firm; moist; PETRO odor @5.5". § N
5 /
CL N
N N
N
NN
% N N
A A N
2.6 % %
1|0 o _ ——— 9 § \
22 SC Sfan.d. It gray to olive-gray; f/m; silty; clayey, (4 N
NP —\ firm;, wet. /_ 5 \
O ®
10{6-.9 Sand: clive-brown to tan w/ occ. lenses of buff o § % 5
020 to gray; f/m w/ trace crs; FeOx deposits @ 8.8 z % § g,
6'.'0-'6 assoc. W/ inc grain size to m/crs; @ 11.3- 11.9° o N % o
107 6 dec to f/vf then inc to f/m w/ tr crs w/ trace it Q % €
9_‘69, silty clay laminae 8 12-12.2", 3 % % E
'.63'59 o % N a
oo N N
] o N
©o” N N
00| SW N N
RN
62 \ §
©- - 9 N
9% N N
15 66 N N
SO N N
°6° 3
5°
N
%o’ N N
Lo NN
2| 0|58~ al N N
Y Clay: dk gray to gray-green; silty; w/ trace vf/f \ N
Z 7 sand in <!" laminae throughout; sticky; soft inc \ §
/1 OH to stiff w/ depth; med/hi plasticity; @ 32-33"inc \\: §
/ frequency of 0.5" sand lenses. § %
7 YN
20 A 10N 1
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ENSAFE

Monitoring Well NBCAO3822D

Project: ZONE A — Naval Base Charteston

Coordinates: 2315067.61 €, 38136138 N

Locationr Chareston, SC

Surface Elevation: 84 feet ms/

Started at 365 on 7/22/99

TOC Elevation: 814 feet msi

Completed at 1430 on 7/22/93

Depth to Groundwater: 448 feet TOC  Measwed 7/27/99

Driing Method: Rotasonic (6.5" 0D casing, 3.8" 10 corng bit)

Groundwater Elevation: 4.66 feet ms/

Oriling Company: AET [SC Cert # 1435)

Total Depth: 320 feet

Geologist: T. Kafka

Well Screen: 32.2 to 42.0 feet

o |2 |gl=|2]8]|g4 g WELL DIAGRAM
G &
ol 1Su|Cul y 8| ¢ 213 GEOLOGIC DESCRIPTION €
- i}
BE[EEI3E Bl s || E |- G
as |do|=xuv| & =) »€ ) 1]
7 N R
’ NN
Z N N
/ N
Z WA
7 NN =
% NN
/ )
/) £
7 N s
<
7 - N o
) i NN °
25+ 7, -
[&] \ \
g > N N
/ = NN
"/ ~ % %
/ .
/| OH 5 NN
7 o
3|0 |00 - E
/ ™~ %
Z 2
7, g g
Z b
7 3
7,
304 s -+
7,
7
7/
/]
2
1 // // %E
P,
X4 236
Sand: gray to med gray; vi/f w/ trace vf shell
7 hash; interbedded w/ soft to firm, gray silty clay
o7 in irreg. spaced lenses inc in freq w/ depth. e
/ SP % P4
35— % OH o 2
B @ x
.";f‘// z
i 273 | B
-1 Sand: gray, vf/m w/ vt/crs shell hash/frags & L
4 0 | 100 ::_‘_______ GW . pebble to gravel sized PO4 nodules; lag bed. Paml g
" Sand:; med gray; vf/f. clayey; loose.
208
Sand/gravel: crs sand w/ pebble-gravel size o J
40 PO 4 nodules, round to subrounded: occ shell ¥ W |
JLash/frags io too 0.3 sharp basal contact
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ENSAFE

Monitoring Well NBCAQ3823D

Project: ZONE A - Naval Base Charieston

Coordinates: 231504839 €, 3811I83.52 N

Location: Charleston, SC

Surface Elevation: 7.3 feet ms!

Started at 085 on 7/22/99

TOC Elevation: 7.14 fegt ms!

Completed at 1055 on 7/22/99

Cepth to Groundwater: 3.4 fest TOC Measured: 7/27/99

Oriling Method: Rotasonic (65" 00 casing, 38" ID corng bit) Groundwater Elevation: 4.03 feet ms/

Driling Company: AEI (SC Cert # 1435)

Total Depth: 37.0 feet

Geologist: T. Kaftka

Wel Screen. 27.0 to 36.8 feet

o |2 {s|=|%]|8]49 Z | WELL DIAGRAM
o L
ElBuEul G| 8| 2| 213 GEOLOGIC DESCRIPTION £
Et ga 5§ gl E £l 8 5
az ':1% <§un % B | ae g 3 w ﬁ
0 Surface conditions: sand & sill next to RR bed. ! \
b~ (] GW N
o Gravel dk gray w/ crs to vy crs sand and % \\\
A \ pebbles. /18! N N
>‘: Sand: med brown-gray grading to crange @ § §
:n' 2.7-4.2'6 back to brown—- gray; vf/f; some st in \Q
i black pods/matrix; It. gray, soft, sticky clay §\\\
oD balls in last 0.3"; wet. N N
pemkl SM § Q
13445 \%
‘Ll § §
5 33 N N
L N N
e NN
l’. ¢ 4 \ §
X and: mottled olive~gray to tan; vf/f w/ some st; N
3y orange-tan to blue— green clay as lenses; occ. %
W4 wood frags @ 7.2°; wet. \
q N N
2 5 % %
5 NN
: NN &
10 — 21 | 9 % % Féj
~ Sand: gray turning brown B 11.5°; vf/f; sty; wet. £ § % o
i Q =
S.M. w \ § 7]
| sp a S § e
NI
47 N N
1 0 8o Sand: brown; silty; peaty; intermixed due to core %‘ %
l05s. N N
N R
62 N
1 Sitt: brown; peat w/ orange organic material; \ §
o i\ some vi/f sand in last 0.3 /169 \ %
: N N
15 Sand: It gray; vf/f; trace brown st in pods in top Q %
. N N
N
N
N N
R
N N
N
N N
2 | o 02 N N
Sand: 't gray to olive-tan; v/t w/ some f/m @ N §
18.8-10.1" trace silt; trace clay @ 19.2-20". N §
% R
R
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ENSAFE

Monitoring Well NBCA0O3923D

Project: ZONE A — Naval Base Charieston

Coordinates: 231504839 €, 351183.52 N

Location: Charlestory SC

Surface Elevation: 7.3 feet msi

Started at 0815 on 7/22/99

TOC Elevation: 7.4 feet ms!

Completed at 1055 on 7/22/99

Depth to Groundwater: 3.4 feet TOC Measwed 7/27/99

Oriing Method: Rotasonic (6.5 00 casing, 38" 1D coring bit)

Groundwater Elevation: 4.03 feet ms/

Drifng Company: AEI (SC Cert # 1435)

Total Depth: 37.0 feet

Geologist: T. Karka

Well Screen: 27.0 to 36.8 feet

o |72 | g > 81| o g WELL DIAGRAM
g &) ZI®| Wl g9 , £
o w|Ewl w § 8 g g GEOLOGIC CESCRIPTION =
A HHEHE :
gg G| 23 B B | &1 B w
SC 6 “!
: Sand: orange to buff; m/crs becoming vf/f @
SP 21.3"; clean, N 3
- 47 _§ g i,
g © e
a € £
g Ly
s c a
£ g
w
= i
251 & +
| Y L]
)
3| 0|45 [ 202
i M Sand: It gray to buff; vf/m; some st: trace clay
_?- SH in top 0.3"; wet.
i 26
d'li Clay: gray: sticky: soft; low plasticity; trace vf/f
'l sd as lenses & pods.
30 I
(*hitg oL 2 - o)
'[! o 1= ©
'[! 5 = ¢
1l " ; g
i: |‘ Sand: med gray; vf/f; silly; intermixed w/ soft, e E
1 |: gray, sticky, silly, clay in 0.2-0.4’ wide lenses. s =L
aulih| S - =
RN O s iR
il
£ :' A
y 272 Sl
35— ‘E’I 4 Gravel lag: gray-black; vf/crs sand w/ P04
4 30 nodules up to 2" dia.; vy crs shell frags and -
| é GW hash; silty matrix. =
117 p— 289
/ ML Silt: olive-green to olive—brown; trace vi/f sand Ly
/ cL & trace clay; firm; dry; sharp overlying contact. o
4| 0 |00 302 S5k B &
[o}
S
L=
[
(/1]
40—
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ENSAFE
————

Monitoring Well NBCA04202D

Project: ZONE A - Naval Base (harieston

Coordinates: 2315050.76 E, 380576.54 N

Locationn Charteston, SC

Surface Elevation; 7.8 feet ms/

Started at 1645 on 7-20-89

TOC Elevation: 1043 feet ms!

Completed at BO0 on 7-20-99

Depth to Groundwater: 871 feet TOC Measwred: 8/2/99

Driing Method: Rotasonic (6.5 00 casing 38" 1D corig bit)

Groundwater Elevation: (72 feet ms!

Driling Company: AEI {SC Cert # 855)

Total Depth: 46.0 feet

Geologist: P. Baykey

Wel Screen: 36,0 to 45.8 feet

ANALYTICAL
% RECOVERY
GRAPHIC LOG

SAMPLE

LITHOLOGIC
SAMPLE

DEPTH
INFEET
SAMPLE NO.
OVA (ppm)

GEOLOGIC DESCRIPTION

ELEV. (ft-ms))

WELL DIAGRAM

]

9 E—.’E@ SOIL CLASS

Ground conditions: Gravel/thin Asphait

Sand; dark grey-brown; very fine, some silt to 6.7
silty, occasional pebble; soft.

clay; soft,

Sand: brown; very fine to fine, trace silt, trace 5.8
@15 to 1. ft.. clayey, silty. /

TN &

-

Clay: red-orange w/orange-brown and some
black; some silt to silty, some sand-very fine;

moist, soft, plastic. H3.3
82.9 to 3.2 ft.. sandy.
2.3

3.7 to 4.5 ft.: change in color to orange brown
and grey-green.

Sand: orange w/trace grey; very fine to fine,
trace to some silt.

Y

Sand: it grey and orange brown; very fine to
fine, trace to some silt,

=
&

Clay: It grey w/some orange; sandy-very fine to
fine, silty, gradational basal contact.

Sand: It grey-brown w/some orange; very fine to 25
fine, trace to some silt; wet, soft-loose, trace
plasticity.

10.3 to 13.3 ft.; slight increase in grainsize
{very fine to medium, trace coarse; no silt).

55

Sand: red-orange; very fine to fine, trace silt;
wet, loose,

1NN

2 100

TRy

20

Clay: orange and It grey: wet, soft, plastic;
w/occasional sandy laminae and pods.

@15.8 to 16.4 ft.. Sand: orange; very fine to fine, —8
trace silt; wet, loose; w/very thin clay partings 86
in basal 0.4 ft. B16.4 to 17.5 fi.: clay grades to
firm.

Clay: grey; wet, soft, plasiic; w/occasional It
grey sandy pits.

@18.8 to 19.0 ft.. Sand: It grey; very fine, trace
mica.

2" I0 Sch. 40 PVC riser

LT e T TP e g e o P e AT T i T ket

A i e re s v e d e T e o e e g

7

A A AN SIS,

SAASAA A,

grout

TP 7o e f e T r i

T e L P i 7

1
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ENSAFE Monitoring Well NBGAO42020
Project: ZONE A — Naval Base Charteston Coordinates: 23165050.76 £, 380576.54 N
Location: Charieston, SC Surface Elevation: 7.8 feet ms/
Started at 645 on 7-20-99 TOC Elevation; 1043 feet ms!
Completed at B00 on 7-20-99 Depth to Groundwater: 87f feet TOC Measured: 8/2/69
Driing Method: Rotasanc (8.5 00 casing, 38" 10 corhg bit) Groundwater Elevation: 172 feet ms!
Oriing Company: AET (SC Cert # 889} Total Depthe 46.0 feet
Geclogist: P. Baykey well Screen: 360 to 45.8 feet
3
o 8: sl - = § @ :E WELL DIAGRAM
G ém culG| 8523 GEOLOGIC DESCRIPTION =
= w |
[ « | W = E
HeEHEHBHHE :
T NE N
[
[
1l ? N
il / @20.6 to 21. ft.: occasional sand laminae; very Q N
I: 5 %lf fine, frace mica. \\\
1 N
7 N
f ©23.0 to 25.0 fL.; stiff; w/ olove green spots, k2
1z
:
I / )
[
25 it % B25.0 1o 27.5 ft.color change to dark grey
! brown; stiff, w/occasional very thin it grey N \%
| : Y sandy partings every 0.1 ft - decreasing in N %
N7 frequency w/depth. o N N
I 20N
| : O §
7, >
3 100 | o.
:: 2 Clay: dark olive—grey: moist, stiff, plastic. 9{ §
1475 £ X
1H|¢Z a
| | 7 ©28.1 to 28.3, 30.2 to 30.3, and 31.0 to 31.1 ft. (=]
I I~ very thin [t grey sand partings. 3,
30~ 17 2
| 1S
I
112 2
W/ g
{, 7 OH g
17
1%
i
i 1
i
1%
|
354 I ? B35.1 to 37.0 fL. thin It grey sand partings and
In¥%4 occasional laminae every 0.1 to 0.3 fi,
e + e e
| w - b
i / I o
| [y e
| o
| / o |
4 100 {1~ o x
it/ S n
:. 7 ©38.3, 30.4 and 40.0 ft.: very thin It grey sand a
1 partings, °
: [/ @
| |4 <
Rl &7 © =
40 4 —tr—
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E___N__:_S‘_/_'_,:_E Monitoring Well NBCA04202D
Project: ZONE A — Naval Base Charleston Coordnates: 2315050.76 £, 380576.54 N
Location: Chareston, 5C Surface Elevation: 7.8 feet ms/
Started at 645 on 7-20-99 TOC Elevation: 043 feet ms/
Completed at 800 on 7-20-99 Depth to Groundwater: 8.7/ feet TOC Measured: 8/2/99
Driing Method: Retasonic (6.5 00 casing, 3.8 1D coring bit) Groundwater Elevation: 172 feet ms/
Driing Company: AEI (SC Cert # 889} Total Depth: 46.0 fect
Geologist: F. Bavkey Well Screen: 360 to 45.8 feet
B
O g g| < & § 9 f WELL DIAGRAM
oG (SulEul 4| B 2] 2|3 GEOLOGIC DESCRIPTION €
= w =
(TR < | W = g
HeEHHEHE g
TL] —
e AL : 325 -
17 \OH Sand; dark grey to black; very fine to coarse,
= o SP w/fine to coarse shell fragments (white and -333 - ' §
o [\SW/| phosphatic); wet, loose; some small bivalves and S -1
o0 a smali whelk shell. o |
"o 5 - o
°j5;° @ 414 to 45.0 fi.: Shells and fine to coarse grey O ol §
o_:'o'q SW sand. . :L:: E‘_ 2
-3 > - w
o, 0 o —|
0] o oy §
0O -l
] 1% Silt i ! t, stiff 2 =
ilt: yellow olive-brown; clayey; moist, stiff, =
5 plastic. {Ashley Fm) =
k= : : z
4 CL @45.0 to 45.3 fi. dark grey sandy pods: burrow =
/ infilts. a o
% 2 2
5 100 387 © e
G
50—
554
60—
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ATTACHMENT C

SOIL GAS DATA RESULTS




DATE:

TO:
COMPANY:
FAX PHONE:
FROM:

JOB INFO:

COLUMBIA ENVIRONMENTAL TECHNOLOGIES

ANALYTICAL LABORATORY DATA

FAX COVER SHEET
5/17-5/19
Charlie Vernoy
Ensafe
843-856-0107
Eric Magdar
Samples Coilected:  5/17-5/19 Collected by: Randy Brand
Samples Received: 5M17-5/19 Received by: Eric Magdar
Samples Analyzed: 6/17-5/19 Anzlyzed by: Eric Magdar
Samples Reported: 5/17-5/19 Reported by: Eric Magdar
Project Identification.  Charleston, SC Report Revision: 0.0
Columbia Job Code:  ENMO05079 Method Deviations. none
Purchase Crder: N/A Sampling Method: unknown

Client:

Client Address.

Client Contact:
Client Phone:
Client Fax:

Ensafe

935 Houston Northcutt Blve
Suite 113

Mt. Pieasant, SC. 26464
Charlie Vernoy
843-884.0029
843-856-0107




Fixedgoratory Services

Columbia Environmgl Technologies, LLL.

Mobile Labora to’rvices

Samples Collected: 5/17-5119 Collected by: Randy Brand Client: ; ‘Ensafe : !
Samples Received: 5/17-5/19 Received by: Eric Magdar Client Address: -935 Houston Northcutt Blvd.
Samples Analyzed: 5/17-5/19 Analyzed by: Eric Magdar Suite 113~ |
Samples Reported: 5/17-5(19 Reported by: Eric Magdar Mt. Pleasant, SC. 29464
Project |dentification: Charleston, SC Report Revision: 1.0 | Client Contact: Charlie Vernoy
Columbia Job Code: ENMO05079 Method Deviations: none i Client Phone: 843-884-0029 ;
Purchase Qrder: N/A Sampling Method: unknown Client Fax: 843-856-0107 i
‘ ' | j
USEPA Method 8010M Soil Vapor Sample Analysis Results in ug/L i
| !
BLANK N250 N250 N200 N150 N150 | N150 N200 N100 |
Compound PQL? 001 W650 w600 W600 W600 WES0 W500 W550 w450 |
(uglt) | (ugl) | (ugh) ugh) | (ug/l) = (ugil) (ugil) {ugil) (ugil) {ug/L)
: ! ‘ .
trans-1,2-dichlorcethene 221 ND ND ND | ND : ND ND ND ND ND
cis-1,2-dichloroethene 1.75 ND ND ND ND i ND ND ND ND ND
trichloroethene 0.168 ND ND ND ND ; ND ND ND ND ND
tetrachloroethene 0.215 ND ND ND ND ND ND ND ND ND
Sample Condition (S,U)/Dilution {(PQL) 1 S S S S S S S S S
S: Satisfactory, U: Unsatisfactory i i

U: see sample narrative

§

Dilution: numerical dilution factor used to quantitate

j
analyte concentrations within the range of the initial calibration curve

ND: Not Detected at or above the PQL.

2 PQL: Practical quantitation fimit using the initial calibration curve low point and dilution factors where applicable

SAMPLE NARRATIVE:

Quality Control Review:

Phone: (301)362-8520

This report will not be reproduced without the permission of the client

PO. Box 6239 Columbia, MD 21045-6239

Fax: (301)362-8524



Fixedg)ra tory Services

Columbia Environme’ Technologies, LLL.

Mobile Laborator,vices

Samples Collected: 5/17-5/19 Collected by: |Randy Brand Client: Ensafe 1 :
Samples Received: 5/17-5/18 Received by: :Eric Magdar Client Address: 935 Housten Northeutt Bivd.
Samples Analyzed: 6/20/98-6/23/98 Analyzed by: iEric Magdar Suite 113 | |
Samples Reported: 5/17-5/19] Reported by: Eric Magdar Mt. Pleasant, SC. 28464
Project Identification: Charleston, SC Report Revision: 1.0 Client Contact: Charlie Vernoy
Columbia Job Code: ENMO5079 Method Deviations: none Client Phone: 843-884-0029
Purchase Order: N/A Sampling Method: unknown Client Fax: 843-856-0107
|
USEPA Method 8010M Soil Vapor Sample Analysis Results in ug/L

; " N100 N100 N100 | N100 | N50 NS0 . N50 | N50 N50 [ NO

Compound | paL? W500 W550 W600 W650 . W650 W600 W550 | WS500 W450 w450
{ug/iL) (ugiL) (ugfL} (ug/L) (uglt) | (ugl) {ugiL) g} | (ug/ly - (ugl) (ug/L)

trans-1,2-dichloroethene 2.21 ND ND ND ND ‘ ND ND ND ; ND ND ND
¢is-1,2-dichloroethene 1.75 ND ND | ND ; ND : ND ND ‘ ND ND : ND ‘ ND
trichloroethene 0.168 ND ND i ND : ND ! ND ND | ND ND ND ND
tetrachloroethene 0.215 ND ND ND i ND ND ND ND ND ND _ ND

1 ‘ i

i . ; i
Sample Condition {S,U}Dilution (PQL} ! 1 S S S S S 1 S S S S S

S: Satisfactory, U: Unsatisfactory i : [

U: see sample narrative | 1 . i

Dilution: numerical dilution factor used to quantitate analyte concentrations within the range of the initial calibration curve

ND: Not Detected at or above the PQL. i
‘ i

% PQL: Practical quantitation limit using the initial calibration curve low paint and dilution factors where applicable !

SAMPLE NARRATIVE:

Quality Control Review: ; ‘

This report will not be reproduced without the permission of the client

Phone: (301)362-8520 PO. Box 6239 Columbia, MD 21045-6239 Fax: (301)362-8524




Fixedg:ratory Services

Columbia Environme' Technologies, LLL.

Mobile Labora tor’vices

Samples Collected: 5/17-5/19 Collected by: Randy Brand 'Client: Ensafe , !
Samples Received: 5M17-5/19 Received by:. Eric Magdar Client Address: 935 Houston Northcutt Bivd.
Samples Analyzed: 5/17-5/19 Analyzed by: Eric Magdar [ Suite 113 |
Samples Reported: 5/17-5/19 Reported by: Eric Magdar | Mt. Pleasant, SC. 29464
Project Identification: Charleston, SC Report Revision: 1.0 iClient Contact: Charlie Vernoy
Columbia Job Code: ENM05079 Method Deviations: none Client Phone: 843-884-0029 i
Purchase Order: N/A Sampling Method: iunknown Client Fax: 843-856-0107
| .
USEPA Method 8010M Soil Vapor Sample Analysis ‘Results in ug/L
' N0 BLANK | N100 N100 ‘ N100 N200 BLANK | NO N50 N100
Compound : pQL? W500 002 W200 W250 W300 W650 003 W400 W400 W400
(ug/L) {ug/L) {ug/L) (ugil) {ug/L) (ugfL) (ugiL) {ug/L) (ug/L} (ugiL) {ug/L}
trans-1,2-dichloroethene 2.76 ND ND ND ND ND ND ND ; ND ‘ ND ND
cis-1.2-dichloroethene 3.54 ND ND ND ND ND ND ND | ND ND ND
trichloroethene 0.268 ND ND 5.15 ND ND 1.07 ND i ND ND ND
tetrachloroethene 0.344 ND ND ND ND ND 2.21 ND | ND ND ND
i
Sample Condition {S,U)Dilution (PQL} 1 S S S S S S S S S S
S: Satisfactory, U: Unsatisfactory :
U: see sample narrative | i
Dilution: numerical dilution factor used to quantitate analyte concentrations within the range of the initial calibration curve |
ND: Not Detected at or above the PQL. |
\ | .

2 PQL: Practical quantitation limit using the initial calibration curve low paint and di

lution factors where applicable

SAMPLE NARRATIVE:

Quality Control Review:

Phone: (301)362-8520

This report will not be reproduced without the permission of the client

PO. Box 6239 Columbia, MD 21045-6239

Fax: (301)362-8524




Fixedg)ratory Services

Columbia Environmt” Technologies, LLL.

Mobile Laborator’vices

Samples Collected: 15/17-5{19 Collected by: Randy Brand iClient: i iEnsafe i :
Samples Received: :5/17-5/19 Received by: Eric Magdar Client Address: 935 Houston Northeutt Blvd.
Samples Analyzed: !5/17-5M19 Analyzed by: Eric Magdar Suite 113 | !
Samples Reported: i5/17-5/19 Reported by: Eric Magdar Mt. Pleasant, SC. 29464
Project Identification: Chareston, SC Report Revision: 1.0 Client Contact: Charlie Vernoy
Columbia Job Code: ENMO05079 Method Deviations: none Client Phone: 843-884-0029
Purchase Order: N/A Sampling Method: unknown Client Fax: ! 843-856-0107
B [
USEPA MJthod 8010M Soil Vapor San‘1ple Analysis Results in ug/L '
N100 N150 N200 i N250 N250 N250 | N200 N200 N200 N200

Compound PaL? | W450 W450 W200 \I WA450 W500 W550 W500 w450 w150 W100

(ugiL) {ugil) fug) | (ugl) ; (ugl) (uglL) (uglL) (ugfL) (ugfL) {ug/L) (uglL)

' 1
trans-1,2-dichloroethene 2.76 ND ! ND ND ND ND ND ND ND ND ND
cis-1,2-dichloroethene 3.54 ND : ND ND ND ND ND ND ND ND ND
trichloroethene 0.268 ND ND ND ND ND ND ND ND ND ND
tetrachloroethene 0.344 ND ND ND ND ND ND ND ND ND ND
i
Sample Condition (S,U)YDilution (PQL) 1 S S S S S S S S S S
S: Satisfactory, U: Unsatisfactory

U: see sample narrative

Dilution: numerical dilution factor used to quantitate

analyte concentrations within the range of

the initial calibration curve

ND: Not Detected at or above the PQL.

2 PQL: Practical quantitation limit using the initial calibration curve low point and dilution factors where applicable

SAMPLE NARRATIVE:

Quality Control Review: |

Phone: (301)362-8520

This report will not be reproduced without the permission of the client

PO, Box 6239 Columbia, MD 21045-6239

Fax: (301)362-8524




Fixedgoratory Services

Columbia Environm’d Technologies, LLL.

Mobile Laboratoa.rvices

Samples Collected: 5/17-5/19 Collected by: Randy Brand Client: ‘ Ensafe \ |
Samples Received: 5/17-5/19 Received by: Eric Magdar Client Address: 8§35 Houston Northeutt Bivd.
Samples Analyzed: 5/17-5/19 Analyzed by: Eric Magdar | Suite 113 |
Samples Reported: 5/17-5/19 Reported by: Eric Magdar | Mt. Pleasant, SC. 29464
Project Identification: Charleston, SC Report Revision: 1.0 Client Contact: Charlie Vernoy
Columbia Job Code: ENMO5079 Method Deviations: none Client Phone: 843-884-0029
Purchase Order: N/A Sampling Method: unknown Client Fax: | 843-856-0107
i ‘ :
USEPA Method 8010M Scil Vapor Sample Analysis Results In ug/L

[ ! : : :

i | N250 N250 N250 N150 N100 N1G0 BLANK N100 N150 N150
Compound i PQL? w100 W50 W W100 w100 W50 004 [ Wwo W0 W50

i {ugil) {ug/L) {ug/l} {ug/L) (ug/L} (ugi/L) (ug/L}) {ug/l) | fug/L) (ugl/L) {ug/L)

| |
trans-1,2-dichloroethene | 276 ND ND ND ND ND ND ND \ ND ND ND
cis-1,2-dichloroethene 3.54 ND ND ND ND ND NO ND i ND ND ND
trichloroethene 0.268 ND ND ND : ND ND ND ND | ND ND ND
tetrachloroethene 0.344 ND ND 12.2 : ND ND ND ND ND ND ND

|

Sample Condition (S,U)/Dilution {(PQL) 1 ) S S S S S i S S S S

S: Satisfactory, U: Unsatisfactory

U: see sample narrative |

Dilution: numerical dilution factor used to quantitate

analyte concentrations within the range of

the initial calibration curve

ND: Not Detected at or above the PQL.

2 PQL: Practical quantitation limit using the initial calibration curve low point and dilution factors where applicable
i

SAMPLE NARRATIVE:

Quality Control Review:

Phone: (301)362-8520

This report will not be reproduced without the permission of the client

PO. Box 6239 Columbia, MD 21045-6239

Fax: (301)362-8524




Fixed’mratory Services Columbia Environm” Technologies, LLL. Mobite Laborator).vices

Samples Collected: i5/17-5/19 Collected by: Randy Brand Client; | ‘Ensafe | |
Samples Received: (5/17-5/119 Received by: Eric Magdar Client Address: 935 Houston Northcutt Blvd.
Samples Analyzed: 5/17-5/19 Analyzed by: Eric Magdar Suite 113 | 1
Samples Reported: 5/17-5/19 Reported by: Eric Magdar 'Mt. Pleasant, SC. 29464
Project Identification: Charleston, SC Report Revision: 1.0 Client Contact: :Charlie Vernoy
Columbia Job Code: ENM05079 Method Deviations: none Client Phone: 1843-884-0029
Purchase Order: N/A T Sampling Nfethod: unknown | Client Fax: | '843-856—0197

! |

USEPA Method 8010M Soll Vapor Sample Analysis Results in ug)L

N100 N100 BLANK : BLANK NO N50 i N50 : NO NO N50

Compound : PQLY | W150 W350 005 : 006 wo wWo W50 i W50 o W100 . w100
(ugh) | ({ugh) (ugiL) (ugll) ©  {ugh) {ugll) @ (ug/l) {ugt) ~ (ugll) (ug/t) (ug/L
trans-1,2-dichloroethene 276 | ND ND ND : ND ND i ND ND ND : ND ND
cis-1,2-dichloroethene 354 ND ND ND : ND ND ; ND ND ND ND ND
trichloroethene - 0.268 | ND ND ND i ND 2.9 i ND ND ND ND ND
tetrachloroethene i 0.344 ND ND ND : ND i ND ND ND ND ND ND
| . P | i

Sample Condition (S.U)Dilution {(PQL) 1 S S S S : S S S S S S

S: Satisfactory, U: Unsatisfactory : i i

U: see sample narrative | , !

Dilution: numericai difution factor used to quantitate anaiyte concentrations within the range of the initial calibration curve

ND: Not Detected at or above the PQL. ; !
] | : ' |

2 PQL: Practical quantitation limit using the initial calibration curve low point and dilution factors where applicable

, ‘
i ‘ J

SAMPLE NARRATIVE:

Quality Control Review:

This report will not be reproduced without the permission of the client

Phone: (301)362-8520 PO. Box 6239 Columbia, MD 21045-6239 Fax: (301)362-8524




Fixedg)ratory Services

Columbia Environm” Technologies, LLL.

Mobile Laboratw’vices

Samples Collected: 5/17-5/19 Collected by: Randy Brand Client: ‘ ~ |Ensafe \
Samples Received: 5M17-5/19 Received by: Eric Magdar Client Address: 1935 Houston Northcutt Blvd.
Samples Analyzed: 5/17-5/119 Analyzed by: Eric Magdar Suite 113 |
Samples Reported: 5/17-5/19 Reported by: Eric Magdar Mt. Pieasant, SC. 29464
Project Identification: Charleston, SC Report Revision: 1.0 : Client Contact: Charlie Vernoy
Columbia Job Code: ENMO05079 Method Deviations: none Client Phone: -84 3-884-0029 |
Purchase Order: IN/A | Sampling Method: junknown Client Fax: .843-856-0107 '\
! ‘ | ! :
USEPA Method 8010M Soif Vapor Sample Analysis Results in ug/L i
i 1
NO NO NO N50 N50 NG i NO N50 N50 NO
Compound PaL? weoo W200 W250 w250 W300 W300 | W150 W350 w150 WE50
{ug/L) (ug/l) = {ug/L) {ug/L) fug/l} | ({ug/l) {ug/L) (ugiL}) {ugfl}) (ugiL) {ug/L)
i 1 T
trans-1,2-dichloroethene 2.76 ND ND ND ND ND } ND ND ND 345 ND
cis-1,2-dichloroethene 3.54 ND ND ND ND ND ND ND ND ND ND
trichloroethene 0.268 1.55 ND ND ND ND ND ND ND ND ND
tetrachloroethene 0.344 ND ND ND ND ND ND ND ND ND ND
Sampte Condition {S,U)/Dilution (PQI.) 1 S S S S S : S S S i S S
S: Satisfactory, U: Unsatisfactory : | [
U: see sample narrative | } i \ | | i i
Dilution: numerical dilution factor used lo quantitate analyte concentrations within the range of the initial calibration curve | i |
ND: Not Detected at or above the PQL. ; 3
’7 i H |
’ PQL: Practical quantitation limit using the initial calibration curve low point and dilution factors where applicable J
1 ! |
| . | [
SAMPLE NARRATIVE: ! :
‘ 1
Quality Control Review: }
|

Phone: (301)362-8520

This report will not be reproduced without the permission of the client

PO. Box 6239 Columbia, MD 21045-6239

Fax: (301)362-8524




Fixedgaratory Services

Columbia Environmg Technologies, LLL.

Mobile Laborator"vices

Samples Collected: 5(17-5/19 Collected by: Randy Brand .Client: ‘ Ensafe \ \
Samples Received: 5/17-5/19 Received by: Eric Magdar iClient Address: 935 Houston Northeutt Blvd.
Samples Analyzed: 5/17-5/19 Analyzed by: Eric Magdar ; ‘ Suite 113 |
Samples Reported: 5/17-5/19 Reported by: Eric Magdar i Mt. Pleasant, SC. 29464
Project Identification: Chareston, SC Report Revision: 1.0 : Client Contact; Charlie Vernoy :
Columbia Job Code: ENMO05079 Method Deviations: none i Client Phone: 843-884-0029 :
Purchase Order: N/A Sampling Method: unknown | Client Fax: | 843-856-0107
USEPA Method 8010M Soil Vapor Sample Analysis Results in ug/L
'| : :
NO N50 BLANK | N150 | N200 N250 N200 BLANK
Compound PaL’ W350 w200 007 | W350 i W250 W250 | W300 007
| (ugll) (ug/L) {ugiL) (ug) T (ugll) (ugiL) (ug/t) (ug) | (ugh)
trans-1,2-dichloroethene 2.76 ‘ ND ND ND i ND ND ND ND ND
cis-1,2-dichloroethene 3.54 | ND ; ND 1 ND ND 3.56 ND ND ND
trichloroethene 0.268 | ND ND | ND i ND ND ND ND ND
tetrachloroethene 0.344 ND ND | ND i ND ND ND ND ND
J !
L ‘ ‘
Sample Condition {S,U)Dilution (PQL) 1 S S S S S ; S S S

S: Satisfactory, U: Unsatisfactory

U: see sample narrative |

Dilution: numerical dilution factor used to quantitate analyte concentrations within the range of the initial calibration curve |

ND: Not Detected at or above the PQL.

[ [

2 PQL: Practical quantitation limit using the initial calibration curve low point and dilution factors where applicable

SAMPLE NARRATIVE:

Quality Control Review:

Phone: (301)362-8520

This report will not be reproduced without the permission of the client

PO. Box 6239 Columbia, MD 21045-6239

Fax: (301)362-8524



Fixedg)ratory Services

Columbia Environme’ Technologies, LLL.

Mobile Laborator)’vices

Samples Collected: 5/17-56/19 Collected by: iRandy Brand Client: | Ensafe |
Samples Received: 5/17-5/19 Received by: £ric Magdar Client Address: 935 Houston Northcutt Blvd.
Samples Analyzed: 5/17-5/19 Analyzed by: Eric Magdar * Suite 113

Samples Reported: 5/17-5/19 Reported by: Eric Magdar \ Mt. Pleasant, SC. 29464
Project Identification: Charleston, SC Report Revision: 1.0 Client Contact: Charlie Vernoy

Columbia Job Code: ENMO05079 Method Deviations: none Client Phone: 843-884-0029

Purchase Order: N/A ? unknown Client Fax:

Sampling Method:
|

843-856-0107

USEPA Method 8010M S

oil Vapor Sanipie Analysis

Results in ug/L

BLANK N150 N200 \ N200 N200 N200 NGO | N300 N200 N300
Compound PaL? 009 W400 W400 W350 W50 wo W550 Wwo E100 E100
{ug/L) {ugll) {ug/L) {ugfL) (ug/L) {ug/L) (uglL) fugil) | ({ugll) {ug/L) (ug/L)
| i
trans-1,2-dichloroethene 276 | ND ND ND ND ND ND 2.99 ND ND ND
cis-1,2-dichloroethene 354 ND ND ND ND ND ND ND ND ND ND
trichloroethene 0.268 ND ND i ND 0.460 ND ND ND ND ND ND
tetrachloroethene 0.344 ° ND ND ND 1.33 ND ! ND ND ND : ND ND
' |
I .
| |
Sample Condition (S,U)Dilution (PQL) 1 S S S S S S S S i S S
S: Satisfactory, U: Unsatisfactory |
U: see sample narrative | ‘

Dilution: numerical dilution factor used to quantitate

analyte concentrations within the range of the initial calibration curve

ND: Not Detected at or above the PQL.

2 PQL: Practical quantitation limit using the initial calibration curve low point and di

lution factors where applicable

SAMPLE NARRATIVE:

Quality Control Review:

Phone: (301)362-8520

This report will not be reproduced without the permission of the client

PO. Box 623%¢ Columbia, MD 21045-6239

Fax: (301)362-8524




Fixed’ora tory Services

Columbia Enw’ronmcg Technologies, LLL.

Mobile Laborator,#vices

Samples Collected: 5/17-5/19 Collected by: Randy Brand iClient; ] |Ensafe i
Samples Received: 5/17-5/19 Received by: Eric Magdar Client Address: 1935 Houston Northcutt Blvd.
Samples Analyzed: 5/17-5/19 Analyzed by: Eric Magdar i 'Suite 143 |

Samples Reported: 5/17-5/19 Reported by: Eric Magdar : Mt. Pleasant, SC. 29464
Project Identification: Charleston, SC Report Revision; 1.0 | Client Contact: Charlie Vernoy

Columbia Job Code: ENMO05079 Method Deviations: inone '1 Client Phone: 843-884-0029

Purchase Order: N/A | Sampling Method: lunknown Client Fax: |

843-856-0107

T
|
i

|
USEPA Method 8010M Soil Vapor Sample Analysis Results In ug/L

N250 N300 N250 i N150 N150 BLANK
Compound €100 \ E5Q ES0 i ES0 E100 011
(ugll) . (ug/l) (ug/L}) (ugiL) {ug/l) (ug/L} !
trans-1,2-dichioroethene ND ND ND ND . ND ND !
cis-1,2-dichloroethene ND ND ND ‘ ND ND ND i
trichloroethene ND ND ND T ND , ND ND i
tetrachlioroethene ND ND 0.374 ND ND ND
‘ i ;
Sample Condition (S,U)/Dilution (PQL) I S S S S i g g !
S: Satisfactory, U: Unsatisfactory ! \ ’,
U: see sample narrative ; | ;
Dilution: numerical dilution factor used to quantitate analyte concentrations within the range of the initial calibration curve
ND: Not Detected at or above the PQL. ] ‘ |
i \ i \ i
2 PQL: Practical quantitation limit using the initiai calibration curve low point and dilution factors where applicable | i
‘ — T ; :
l | T
SAMPLE NARRATIVE:
Quality Control Review: ] |
1 I

Phone: (301)362-8520

This report will not be reproduced without the permission of the client

PO. Box 6239 Columbia, MD 21045-6239

Fax: (301)362-8524




Fixed La!ramry Services

Columbia Environm”TechnoIogies, LLL.

Mobile Laborafo’rvices

| | [ | | l |
Samples Collected: 5/17-5/19] Collected by: |Randy Brand Client: | Ensafe |
Samples Received: 5/17-5/19 Received by: Eric Magdar Client Address: 1935 Houston Northcutt Blvd. ! i
Samples Analyzed: 5/17-5/19 Analyzed by: Eric Magdar . 1 Suite 113 | i
Samples Reported: 5/17-5/19 Reported by: Eric Magdar ‘ ! Mt. Pleasant, SC. 29464
Project Identification: Chareston, SC Report Revision: 1.0 Client Contact: Charlie Vernoy ‘ ‘
Columbia Job Code: ENMO05079 Method Deviations: none Client Phone: -843-884-0029 L :
Purchase Order: N/A I Sampling Method: unknown Client Fax: | _843-856-0107 f ]
H T |
! i
USEPA Method 8010M Soil Vapor Sample Analysis Results in ug/l | L |
| : ;
BLANK | N175 N209g i N22§ i N225 S350 S50 S50 550 5100 $100
Compound PQL® 012 w625 We25 W625 W650 . W50 w500 W550 . W6To WE00 w650
J (uglL) (ugfL) (ugfl.) (ugh.) (ugft) j {ug/L) IL ugll) | (uglt) : (ugh) | fugh} (ugflL) ugh.
i i L
trans-1,2-dichloroethene 276 | ND ND ND ‘ ND i 2.76 3.01 1 ND/ ND ND ND ._ND
cis-1,2-dichloroethene 354 ND ND ND ND ND 15.5 ND ND ND ND ND
trichloroethene 0.268 NG ND ND | ND 1.28 0.406 ND | ND | ND ND ND
tetrachioroethene | 0.344 ND ND 0.347 0751 109 0.732 ND ND ‘ ND ND ND
| | I
: |
Sample Condition (S,U)/Dilution (PQL) | 1 S ; S i S 5 S S | 5 [ § i s ! 5 S
S: Satisfactory, U: Unsatisfactory | L | | ! 1 ]
U: see sample narrative | | | i
Dilution: numerical dilution factor used to quantitate analyte concentrations within the range of the initial calibration curve | )
ND: Not Detected at or above the PQL. : ' .
i ; | 1 ‘
|” PQL: Practical quantitation fimit using the initiat calibration curve low point and dilution factars where applicable ! 1 !
| | | |
| 1 ! o - !
' | L
SAMPLE NARRATIVE: | | H
: i ! i \ 1 i
] \ [ | ' i i
Quality Control Review | ‘ ! ! | ]

Phone: (301)362-8520

This report will not be reproduced without the permission of the client

PO. Box 6239 Columbia, MD 21045-6239

Fax: (301)362-8524



DATALCP3 CHARLESTON - ZONE A Page: 1
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 10:41
SWBLE-VOA - SAMPLE ‘ID =------>| 039-5-PG16-01: 039-5-PG16-02 039-5-PG17-01 | 039-5-PG17-02 039-S-PG18-01 '039-5-PG18-02
: " ORIGINAL ID: -»--<+>|-039SPG1601 1 039SPG15602 - 0395PG1701 039sPG1702 0395PG1801 0395PGI802
- LAB SAMPLE 1D ==»>| 38687.01: ~i ] :38687.02 38687.03 38587.04 3R6BT05 38687 .06
« . TD FROM REPORT e -0393?91601 0395P6a1602 0395PG1701 0398PG1702 0398PG1801 - 0398PGIBOR:
o GAMPLE DAYE ~-~-+>|:05/2%/99 05721799 [ 05721799 1 05721799 - 05721799 1:05721/99:
- DATE. ANALYZED --->1.05/28/99 - -05£28/99 05/28/99 05/28/9%9 05/28/99 05728799
BATRIX ‘=== —mmme s ‘Soili- { sofl. - Soi l Soil soil o Soit
UNITS ~+mmmrereom UG/KG: A | UG/AKG UG/XE Us/KG UG/KG UG/KG .
CAS #{Parameter 38687 38687, 38687 38687 38687 38687
74-87-3 [Chloromethane 5. u 5. u 4. u 6. u 5. u 5. u
75-01=4 ¥inyl chloride 5. U 5. U 4, u 6. U S. u 5. v
74-83-9 |Bromomethane 5. u 5. u 4. U 6. u 5. u 5. u
75~-00-3 ichtoroethane 5, U 5. u 4, u 6. u 5. u 5. U
75-69-4 |[Trichlorefluoromethane 2222727277277 2772272227 7777227277 22722227272 ?7?222227? 7777777272
67-64-1{Acetone ; ‘ 5, U 22. 10. 6. u 5. u 22.
75-35-4{1,1-Dichloroethene 5. U 5. ] 4. U 6. U 5. u 5. U
75-15-0:|Carbon: disul fide 5. ik 5. u k. u 6. u 5. By 5. U
75-09-2 |Methylere chloride _ 5. U 5. u 4. u 6. u 5. u 5 u
196-60-5 {trans-1,2-Dichiorcethene NI o 27222777737 27772277272 2277227727 72272272277 7712277227
108-05-4 ivinyl acetate _ 5. v 5. u 4, U 6. v 5. u 5. u
75-34-3 |1, 1:Dichloroethare 5 4 5. U b U 6. u 5. U 5. u
78-93-3 |2-Butanone (MEK) 5. u 5 u 4. u 6. U 5. U 5 u
156-59-2.|cis-1,2-Dichloroethene - 22222227922 727722232772 12222922227 : 222727272777 27222272277 72717772772
67-66-3 [Chloroform 5. U 5. U 4. u 6. U 5. U 5. u
71-55+61,1,1+Trichlorcethane RN 5.7 U 4. u 6. u 5. u 5. u
56-23-5 |Carbon tetrachloride 5. u 3. U 4. U 6. U 5. u S. u
107-06-2|1,2-Dichloroethane SR, BT T 4., u 6. u 5. u: 5. u
71-43-2 |Benzene 5. U 5. u 4. u 6. u 5. U 5. U
79-01-6[Trichloroethene 5, U 5. U 4. u 6. u 5.7 U 5. u
78-87-5|1,2-Dichloropropane 5. U 5. u 4. u 6. u 5. u 5. u
- 75-27+4 [Bromodichloromethane 5. kY 5. u 4, u 6. U I VR 5. U
110-75-8 [2-Chloroethyl vinyl ether 5. u 5. u 4. u 6. u 5. u 5. u
-108-10-1:[4-Methyl-2-Pentancne. (MIBK} B T 5. U 4. g 6. u 5. U 5. u
10061-01-5 |cis-1,3-Dichloropropene 5. U 5. U 4. u 6. U 5. u 5. u
- 108-88-3{Toluene : : 5.0 4 - u ¥ u- 6. u 5. u 5. (VI
10061-02-6 |trans-1,3-Dichloropropene 5. u 5. u 4, U 6. U 5. u 5. u
- 594-78-&{2-Hexamorie - - : B TREEER | 5. u 4. u- 6. 1 5. U 5. U
79-00-5|1,1,2-Trichloroethane 5. u 5. u 4. U 6. U 5. U 5. u
127:18-4{Tetrachloroethene S T 5. A 4, u 6. U 5. U 5.. Y
124-48-1 [Dibromochloromethane 5. U 5. u 4. U 6. U 5. u 5. U
108-90-7:|Chlorobenzene 5. u - u 4, u 6. 1] 5. U 5. U
100-41-4 |Ethylbenzene 5. u 5. U b u 6. u 5. u 5. u
- 1330-20-7 [Xylene (Total) - 5. u 5. Lk u 6. u 5. U D5 U
95-47-6 [o-Xylene 2272227277 22222722722 232222277? 7222222727 2722227277 22777272777
100-42-5|styrene 5, . U 5. u 4., U 6. u 5. u 5. u
75-25-2 [Bromoform 5. u 5 u 4. u 6. u 5. U 5. u




@

DATALCP3 CHARLESTON - ZONE A Page: 2
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 10:41
SUBAS-VOA SAMPLE 1D ~-~-~-->| 039-5-PG14-01 039-8-PG16-02 039-5-PG17-01 039-5-PG17-02 039-5-PG18-01 - 039-5-PG18-02
: ORIGINAL 1D w-vv=> | 039$PE1601 0395PG1602 039SPG1701 0395PG1702 039$PG1801 L 0395061802
LAB SAMPLE 1D --=> |- 3848707 o000 . L 3868702 38687.03 3B487.04 " 38687.05 . 38687.06
ID FROM REPORT -->| 0398PG1607 - - | 039SPG1602 0395PE170] 0395PE1702 0393PG1801 0395PG1802
. SAMPLE DATE ----- > |65721799 - 05/21/9% | 105721799 05/21/99 05/21/99 - 05/21/99
* DATE ANALYZED ---3|:05/28/9% - 05728/99 05/28/99 05/28/99 05/28/99 05728/99
RATRIX “-s-cmeeun >} Soil “Soil Soil Soit Soit Soit
UNITS -===mosmnn > | UG/KG UG/KG UG/KG UG/KG UG/KG - UG/KG
CAS #Parameter 38587 38687 38687 38487 38687 | 38687
79-34-511,1,2,2-Tetrachloroethane 5. u 5. 4, _ 6. 5. 5. 1]
541-73-11,3-Dichlorobenzene 7777222727 2222797722 2222772777 7722227127 2222722777 7277222277
106-46-7 |1,4-Dichlorobenzene 7727277777 2722272722 7722722272 27277227272 2277222277 7722722772
95-50-1|1,2-Dich lorobenzene 2727772727 2272722997 2792277277 2222222222 2277222227 7727227222
7999900-05-0 imip Xylene 272272277 |7722222222 2722722272 2222227222 2222229277 2279227977
540-59-0 [1,2-Dichloroethene . (total) 5. U - 4. - . 5. Csy u
1634-04-4 |Methyl tert-butyl ether 2222222727 2722222277 2722222772 7227222277 2222222277 2722722227




DATALCP3 CHARLESTON - ZONE A Page: 3
12714799 NAVAIL. BASE CHARLESTON ZONE A (NBCH) Time: 10:41
SUBAS-VOR: 039-S-PG19-07. 039=5-PG19-02: 039-5-PG20-01 039-5-PG20-02
LR : C039SPE1901. " Jp0398PGE1902 0395PG2001 0395pG2002
LAB: SAMPLE 1D :-=-~>[-38687.07. 1.38687.08 i -3B&BT09 (38&87.30. .
- 1D FROM:-REPORY - ==~>|: 0398PG 1901 ~1-039SPG1902 |-0398PGE200T 1:039$P62002
. SAMPLE :DATE -~ ---> 05721/9% 45421799 05721799 17 05721/99
“DATE:-ANALYZED -==»:(-05/28/99 05/28/99 05/28/%% 1- 05728799
MATRIX ~---==<-==3 §oil - 1gail . Soil 8ol
UNETS: ~-- === > UG/KG UG/KE A UG/KG | UG/KG
“CAS- #|Parameter | 38887 ‘38687 38687 38687
74-87-3 |Chloromethane 5. u 5. u 6. u 5. u
75-01:4 {¥inyt chloride 5. U 5... U 6. u 5. U
74-83-9 |Bromomethane 5. u 5. u 6. u 5. u
75-00+~3 {Chloroethane 5. 0 5. u 6. U : 5. u
75-69-4 |Trichlorof luoromethane 7222272227 22272227777 72222722712 2222222227
67-64%1 |acetone ‘ 5. U : 19, 6. u 70.
75-35-4 |1,1-Dichloroethene 5. u 5. u 6. U 5. U
75-15+0 {Carbon disulfide 5. S R U 6. ‘u 5. U
75-09-2 [Methylene chloride 5. u 5. u 6. U ) 5. u
156-60-5 |trans-1,2-Dichlorcethene 22222297227 7222277777 2272722277 ’ 7727722222
108-05-4 |[Vinyl acetate 5. u 5. U 6. u 5. u
75-34-3|1,1-Dichloroethane . 3. U 5. U 6. U 5. U
78-93-3 |2-Butanone (MEK) 5. U 5. U - u 5. U
156-59+2/|cis-1,2-Dichloroethene Clrernrn? 2922292297 : 7222272227 gprnrmnm
67-66-3 |Chloroform 5. u 5. u 6. u 5. u
- ¥1-585+&(1,1;1=Trichioroethane. .. 5. U 5. u 6. u: 5. u
56-23-5 |Carbon tetrachloride 5. u 5. u 6. v 5. u
107+06-2 |1,2-Dichloroethane - N 5.0 - 6. y "B u
71-43-2 |Benzene 5. U 5. U 6. ] 5. u
79-B1=-6 [Trichioroethene 5. u 5, U - u 5. u
78-87-5 [1,2-Dichloropropane 5. v 5. u 6. u 5. U
75-27:4 [Bromedich Loromethane: - Sy 5. g 6. u "By u
110-75-8 |2-Chloroethyl vinyl ether 5. u 5. u 6. u 5. u
~108-10+1: [4-Methyl-2-Pentancone  (MIBK) Sioml 5 ‘Y 6. [V 5. U
10061-01-5 |cis-1,3-Dichloropropene 5. u 5. u 6. u 5. U
©108-88-3 Toluene . IRt 5. u B v 5. U
10061-02-6 |trans-1,3-Dichloropropene 5. u 5. u 6. u 5. u
591-78-&12-Hexancne . 5 u 5. u 6. u 5. u
79-00-5 [1,1,2-Trichloroethane 5. U 5. u 6. u 5. u
127-18-4 [Tetrachloroethene R U 5. U 6.0 U 5. U
124-48-1 |Dibromochloromethane 5. u 5. u 6. u 5. U
10B=90-7 {Chlorobenzene. 5. u 5. U 6. u 5. Y
100-41-4 [Ethylbenzene 5. U 5. U 6. u 5. u
13304207 [XyLene (Total) 5. ) B A U -6, u 5 u
95-47-6 |o-Xylene 2229277772 22277177 2TIININ? 2722222777
100-42-5 [Styrene 5. (1 5. u 6. U 5. u
75-25-2 |Bromoform 5. u 5. u 6. u 5. u




e

@

DATALCP3 CHARLESTON - ZONE A Page: 4
12/16/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 10:41
SUB46-VOA " SAMPLE TD -----=->| 039:5:p619-01 . | 039-8-Pg19-02 039:$-P620-01" - = .| 039-5-PG20-02
ORTGIMAL ‘D 555-x > [ 0398PG196Y: 1 039sPa1902 0395PG2001. [ 0395P62002
LAB SAMPLE 1D’ --=> | 38687.07 38687,08 - 38687.09 . - 38687.10
D FROM REPORT '==»'| 0395PG1901 . - 0395PG1902 0395PE2001 ‘| 0395FG2002
SAMPLE DATE--==:-» [05/21/99 . 105721799 05/21/99 -05/21/99
DATE -ANALYZED. ~==| 05/28/99 1705428799 05/28/99 - 05728/99
MATRIEX <-<wmsaind 5| sail - Soil - Soil - - Soil
UNITS ~--=7<zs==2 > | UB/KG. UG/KG - UG/KG UG/KG
CAS -#Parameter | 38587 - 28687 38687 38587
79-34-5[1,1,2,2-Tetrachlorcethane 5. 5. u 6. 5.
541-73-1[1,3-Dichlorobenzene PFINIIN? 7272722277 : 2222277777 2992779772
106-46-7 [1,4-Dichlorobenzene 222727 72722972777 222777777? 222722722777
“'95-50-111,2-Dichtorobenzene 7727272292 2272777232 12222222922 2222222222
9999900-05-0 |m+p Xylene 227722777 2222272772 7722277777 2772777277
540-59-01,2-Dichloroethene (total) 5. - U 6, 8y
1634-04-4 [Methyl tert-butyl ether 7777722227 2227222777 2227727772 2222772777




W CHAIN Or UUD‘)UY (g (W () gch:?: .
Wm%ﬁ:%mmﬁ ity e ReL NO: 27 .
LAB NAME: Yo
CLIENT Nd\h/ Base 6’4:'574/? PROJECT MANAGER éA"/‘e \erno /alvsis REQURED 7/,
LocaToN ook A TELE/FAX NO. (7SS 5/'0&'27/ gsz T/
SAMPLERS: (SIGNATURE) £~ ‘{35
z>
A 00 w REMARKS
ol inn | ove | me [9F] S [mmee] 67
NBEANo3IsPoib0] |62/ 1030 |Soil |Enoore, Ree Tar |47 | — |4} X
NBeANORIsPolboR |s5/aifkg 1025 |Soil |Encoe, Zez 32 |4° | —  |4x
NBCA\oRIsPpI 70l |5t /o9 1055 |Seil (Enwre Zozmae |77 | — |4 X
NBEANOSZsPOIZeA |5tk |lioo  |Soil 771 — 41X
NBeANG39sPolzo/ |5k by | 1/55 |S201 ] - 4Ix Drese] edor
NeANO3ISDIR | Stafes| igoe %ot — [1]x Diete! Exlor
A\D39sPorol | Skfog| 1215 (S0t L — |4lx Diee/ cxbr |
BCA\C3P5P0I9ER | s1yba| 1230 | Sot] | — (4] Diese! od
NBeA\O3%sPoRoo] | stk 1305 | Soil —~ |ylx
NBcAN39s 00 R | S220/or| 1310 |S0t] v |~ |{IX
Fr WBANDBIT D202, STiby| — |Ubder| Yorml. o — |rle
\
I e R v
S e
| 7
DATE DATE TATE DA'I'E_‘
e Sk 2o ST S S S
Py, E7.520> - 1522 | company: COMPANY: COMPANY:
gﬁ::gm OI; ;HIPMENT: "5/15_721’:{973 COMMENTS:

SEND RESULTS TO:

ANALYTICAL DATA RECEIVED BY (INITIALS/DATE)




ATTACHMENT D

STORM SEWER INVERT SKETCHES

AND SURFACE WATER SAMPLING DATA




BPA 1498 Service Order # DT 1107 Storm Sewer Locations
Data file 11548-dt1107.csv

GisID

DIA-001
DIA-002
DIA-003
DIA-004
DIA-005
DIA-006
DIA-007
DIA-008
DIA-009
DIA-010
DIA-011
DIA-012
DIA-013
DIA-014
DIA-015
DIA-016
DIA-017
DIA-018
DIA-019
DIA-020
DIA-022

Northing

381526.97
381511.06
381495.39
381440.08

381395.8
381355.02
381324.73
381381.02
381347.33
381194 .43
381128.33
381155.78

381166.4
381251.05
381631.35

381657.6
38162045
381624.21
381509.98
381740.17
380986.14

Easting

2316404.72
2316298.03
2316188.64
2316113.12
2315930.08
2315645
2315402.07
2315358.64
2315318.37
23166222
2315632.01
2315813.65
2315888.53
2315916.65
2316558.99
2315957.98
2315658.09
2315551.25
2315337.08
2315679.62
2316641.33

RimEL

MapID

8.05 DIA-001
8.29 DIA-002
7.77 DIA-003
7.83 DIA-004
7.29 DIA-005
8.11 DIA-006
7.47 DIA-007
7.87 DIA-008
8.65 DIA-009
7.39 DIA-010
8.16 DIA-011
8.21 DIA-012
7.92 DIA-013
6.80 DIA-014
8.07 DIA-015
6.98 DIA-018
7.95 DIA-017
7.67 DIA-018
7.61 DIA-019
6.36 DIA-020
7.16 DIA-022

Surv
™
TH
TH
TH
™
TH
TH
TH
TH
TH
TH
TH
TH
TH
TH
TH
TH
TH
™
TH
TH

Date
1298
1298
1298
1298
1298
1298
1298
1298
1298
1298
1298
1298
1298
1298
1298
1298
1298
1298
1298
1298
1298

Shot
4585
4584
4583
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5 U 5. u 5. u 5. u 5. u 5. V
1 ethyl 2iPéntanonre  (MIBKY i LB 5. Y 5. u 5. u 5% n- 5. U
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“3iToluens SR 5, U 5.0 U 5. u 5;: u - T
-7 |Chlorobenzene 5. U 5. U 5. u 5. u 5. u 5. u
4 [Ethylbenzene E 7 Al BX- TR | 5.0 U 5. U 5. u 5.
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@

*k* TaliAati~am O~rmnlotoe k%%

DATALCP3 CHARLESTON - ZONE A Page: 2
12714799 CHARLESTON ZONE A - QUARTERLY GW Time: 10:58
39-1-0001-18 039-W-0002-14 ' | 039-4-0002-18 039-W-0003- 14 039-W-0003-18
SWODO1TE 0394000214° | o3oW000218 039000374 | n39M000318" -
159,02 37159.03 L 37r59.04 37159.05 - 37159.06
| 039u00021a 0594000218 039W00031A 039W000318
| 01720799 | 01720799 01/20/99" 01/20/99
| 01722799 | otr22/99 . 01722/99° 01722799
“Water | Water : Water Water .
.UQ/L AlUG/AL UG/L: A | YUGSL. A
O CAS # [parameter e VAL {37159 VAL | 37159 VAL | 37159 vaL 37159 . va
1634-04-4 [Methyl tert-butyl ether u 5 u 5. u 5. u S. u 5. 1]




DATALCP3 CHARLESTON - ZONE A Page: 3
12714799 CHARLESTON ZONE A - QUARTERLY GW Time: 10:58
SWBASEVOR . _9-\4-0004 1B _039 4-0005-1A '939-4-0005-18 039-W-0006-1A. .. | U39-W-0006-18
R D3FWOC05 1A -O39W000518 0394000614 V3000618
37159.09 1:37159-10 3715911 3715992
- DIGHDO0S1A “Q39H000518 039W00061A. - D3MU00EIR
01/20799 03720/99 0120799 - 01/20799:
01/22799: (101422799 01726799 01126799
Hater o - CloWater. Water ) Matepr - :
R e _ uG/L - UG uGzL CURAUGEL A
CAS _#'IParame-ter-33 vac | 37189 0 vaL [ 37159 VAL | 37159 vAL | 37159 L
74-87-3 l:h_lorome;ha_ne 5. u 5. u 5. u 5. u 5. u S. u
74-83+9 [Bromomethane 5.0y 5. u 5. u 5. U . 5. U 5: U
75-01-4 |vinyl chloride 5. u 5. u 5. U 5. u 5. u 5. u
75-00-3 [chioroethane B A 5. u 5. U s. u 5. .U 50y
_ 15-09-2 |Methylene chloride 5. U 5. U 5. U 5. U 5. U 5. u
67-64-1[Acetone oo SRR 5. UR 5. UR 5. UR 5. UR 5. UR
75-15-0|Carbon disulfide 5. u 5. u 5. u 5. u 5. U 5. u
543524 11, 1 Dichioroethene SR - TERE | 5. v 5. u 5. U 5. u
75-34-311,1-Dichloroethane 5. U 5. u 5. u 5. u 5. u 5. u
67-66-3 {Chtoroform. . e A - 1) 5. u 5. u 5.. u. 5.0
107-06-2 [1,2-Dichloroethane 5. u 5. u 5. u 5. u 5. u S. u
[ 78:93:3/[2:Butanone; (NEK) - - bl LSRR U] 5.0 U 5. U "By u TR 1
611,1,1-Trichloroethane 5. U 5. u 5. u 5. u 5. u 5. u
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: 37159

Date: March 3, 1999

Client Name: Ensafe

Project/Site Name: Charleston Zone A

Date Sampled: January 20, 1999

Number of Samples: 13 Aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Southwest Laboratory of Oklahoma

Validation Guidance: National Functional Guidelines for Organic and Inorganic Data,
February, 1994

QA/QC Level; DQO Level LI

Method(s) Utilized: SW846 Third Edition

. Analytical Fractions: Volatiles

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets
are not annotated.

The release of this Data Valtdation Report is authorized by the following signature:

Chacy G Soug/lon— 3-12-99

/@ﬁul B. Hmburg, Presidght Date

4127 Plaza 94 South « St. Charles, MO 63304
(314) 936-1332 » Fax (314) 938-1335




SDG# 37159

Samples and Fractions Reviewed

Sample Identifications Analytical Fraction

ENSAFE ID MATRIX VOA
039W00011A WATER | X '
039W00011B WATER | X
039W00021A WATER X
039W00021B WATER | X
039WO00031A WATER | X
039W00031B WATER § X
039W00041A WATER | X
039W00041B WATER | X
039W00051A WATER | X
039W00051B WATER | X
039W00061A WATER | X
035W00061B WATER | X
039TWO0061A WATER | X

Total Billable Samples (Water/Soil) 13

VOA= Volatiles




DATA ASSESSMENT NARRATIVE

VOLATILE ORGANICS
General

The organic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results,
calibration results and internal standard areas. This report was prepared in compliance relative
to the analytical and deliverable requirements specified in the SW-846 Method 8260B; the
National Functional Guidelines for Organic Data Validation, February 1994, and DQO Level
III requirements. All comments made within this report should be considered when examining
the analytical results. Please refer the specific findings found in each category to the Summary
of Data Qualification table.

SDG # 37159

A validation was performed on the Volatile Data from SDG 37159. The data was evaluated
based on the following parameters:

. Data Completeness

Holding Times

GC/MS Tuning

Calibration

Blanks

Surrogate Recoveries

Matrix Spike/Matrix Spike Duplicates
Field Duplicates

Internal Standard Performance
Compound Identification
Compound Quantitation

* * ¥ ¥

* - All criteria were met for this parameter.

Calibrations
The initial calibration curve analyzed 1/21/99 exhibited two (2) compounds with RRFs
less than 0.05. For the following samples and compounds, all reported positive results

are qualified as estimated, J, and non-detect results are rejected, UR.

All Samples acetone (0.024)
2-chloroethy! vinyl ether (0.015)
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DATA ASSESSMENT NARRATIVE
VOLATILE ANALYSIS

PAGE -2
Calibrations

The continuing calibration standard UL7878.D exhibited one (1) compound with a %D
greater than 90%. For the following samples and compound, all reported positive
results are qualified as estimated, J, and all non-detect results are rejected, UR.

039W00011A 2-chloroethyl vinyl ether (209.1%)
039W00011B
039W00021A
039W00021B
039W00031A
039W00031B
039WO00041A
039W00041B
039W00051A
039W00051B

The continuing calibration standard UL7878.D exhibited two (2) compounds with
RRFs less than 0.05. For the following samples and compounds, all reported positive
results are qualified as estimated, J, and non-detect results are rejected, UR.

039WOO011A acetone (0.0275)

039W00011B 2-chloroethyl vinyl ether (0.034)
039W00021A

039W00021B

039W00031A

039W00031B

039WO00041A

036W00041B

039WO00051A

039W00051B

The continuing calibration standard UL7903.D exhibited one (1) compound with a %D
greater than 90%. For the following samples and compound, all reported positive

results are qualified as estimated, J, and all non-detect results are rejected, UR.

039W00061A 2-chloroethyl vinyl ether (454.5%)
039W00061B

002




DATA ASSESSMENT NARRATIVE
VOLATILE ANALYSIS

PAGE -3
Calibrations (continued).

The continuing calibration standard UL7878.D exhibited one (1) compound with a RRF
less than 0.05. For the following samples and compound, all reported positive results

are qualified as estimated, J, and non-detect results are rejected, UR.

039WO00061A acetone (0.025)
039W00061B

Matrix Spike/Matrix Spike Duplicates

The MS/MSD pair of the following sample exhibited 0% recoveries for the noted
compound. The reported non-detect result is rejected, UR.

039W00061A 2-chloroethyl vinyl ether
System Performance and Overall Assessment

The data required qualifications/rejections.
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GLOSSARY OF DATA QUALIFIERS
QUALIFICATION CODES
U = Not detected
J = Estimated value
UJ = Reported Quantitation limit is qualified as estimated
UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANXK QUALIFICATION CODES

CRQL = The sample result for the blank contaminant is less than the sample
CRQL and is less than 5X (10X for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is
rejected and the CRQL for that compound is reported.

U = The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X (10X for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is
qualified as non detected at the compound value reported.

No Action = The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the blank
contaminant is not qualified with any blank qualifiers.
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SAMPLE ID
All Samples

039WO00011A
039W00011B
039W00021A
039W00021B
03SW00031A
039W00031B
039WO00041A
039W00041B
039W00051A
039W00051B

039WO00011A
039W00011B
039W00021A
039W00021B
039W00031A
039W00031B
039W00041A
035W00041B
039W00051A
0395W00051B

039W00061A
039W00061B

039WO00061A
039W00061B

039W00061A

SUMMARY OF DATA QUALIFICATIONS

COMPOUND ID
acetone (0.024)
2-chloroethyl vinyl ether (0.015)

2-chloroethyl vinyl ether (209.1%)

acetone (0.0275)
2-chloroethyl vinyl ether (0.034)

2-chloroethyl vinyl ether (454.5%)

acetone (0.025)

2-chloroethyl vinyl ether

DL denotes the Form 1 qualifier supplied by the laboratory

QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result ’
- in the DL column denotes a non detect result

DL QL

+/-  J/UR
+/-  J/UR
+/-  J/UR
+/-  J/UR
+/-  J/UR
+/-  J/UR
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ATTACHMENT E

VERTICAL PROFILING DATA PACKAGE AND
MULTI LEVEL WELL INSTALLATION
AND SAMPLING PROCEDURES







The foilowing information was provided by Columbia Environmental Technologies, LLC, Columbia, MD.

VERTICAL PROFILING DATA PACKAGE AND MULTI LEVEL WELL
INSTALLATION
AND SAMPLING PROCEDURES

Observations:

Two samplers, 0.010-inch slotted PVC well screen and the Solinist Stainless Steel

Drivepoint Piezometer provided comparable data at the 20-feet on two separate days.

Solinist Waterloo Profiler appeared to provide sediment free groundwater samples

relatively quickly when the sample screens were not clogged.

The Solinist Waterloo Profiler sample ports clogged with sand in conditions of flowing

sand.
Distinct variations in geochemical parameters were observed with depth.
No BTEX or fuel compounds were observed.

PCE and a full chain of reductive dechlorination daughter products through vinyl chloride

was observed at depths of 36 and 48 feet.

Dissolved oxygen was measured with a YSI Model GP-55 membrane probe. DO readings
ranged from 2.2 to 5.4 mg/L. These levels do not indicate anaerobic conditions existed
for reductive dechlorination. However, the lowest levels of 2.2 and 2.4 mg/L did correlate

to highest levels of alkalinity, a relationship expected with reductive dechlorination.

Measurement of hydraulic conductivity using the method proposed by Hurt during EPA
Seminar on MNA appears feasible using the Solinist drive point piezometer. It may also
be feasible with other samplers with a short length (< 18-inches). The addition of a
conductivity measurement to the geochemical data would epable a team to determine
contaminant flux in a vertical profile. The additional time involved in gaining this

parameter can be minimized through practice.
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The following information was provided by Columbia Environmental Technologies, LLC, Columbia, MD.

Productivity while performing the vertical profiles can be optimized by driving more than 1 .
one borehole at a time. One possible scenario would be to profile an upper zone with one 2

borehole and a lower zone with a second borehole immediately adjacent to the first. 3
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The following information was provided by Columbia Environmental Technologies, LLC, Columbia, MD.

Vertical Proflle of Single Borehole
SWMU-39

Dspth
A8.00-— - T— -— ——
~20.00-— T +- +— —

High Flow Region
High Cond + High DRP
-24.004— 41— —+— 4 4
~28.00+— —+— 4 +—
-32.00-+= I T— —
PCE TCE cia 1,2DCE 1,1-DCA Ve
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

Draft Multi-Channel Well Fabrication and Installation Protocol

1. General Overview

The Precision Multi-Channel monitoring well system can be used to monitor seven discrete water-
bearing zones within a single borehole. Data such as water depth, electrical conductivity,
turbidity, pH, temperature, and samples for chemical analysis can be obtained from each zone.
The advantage of the polyethylene multi-channel wells is that only one borehole is required to
monitor up to seven different intervals; a significant time and cost savings over conventional well

installation.

The multi-channel well is typically constructed from 1.70” outside diameter (OD) polyethylene
tubing containing internal vertical partitions that form six channels around a seventh central
channel. After the borehole is completed, the multi-channel well can be fabricated in the field.
Lithologic information from the soil core is used by the geologist to determine the location of
screened intervals as well as the completion depth. After the tubing is cut to the proper length,
the well completion details can be marked on the tubing and sampling ports drilled into individual
channels at the selected depths. Fine-mesh stainless steel filter screen is then wrapped around each
inlet port interval and secured with clamps. Sand is placed over the screen inside non-expanding
fine-mesh polyester sleeves. Packers typically composed of %” uncoated bentonite pellets
contained in coarse-mesh nylon sleeves are installed immediately above and below each screened
interval. The pre-built well is lowered inside the previously installed Enviro-Core casing to total
depth and the drive casing is then removed. The bentonite packers fully hydrate within several
hours to seal the intervening water-bearing zones. A protective cover can be installed at the

surface to complete the well.

The primary safety issue is ensuring that proper caution is exercised when using power tools such

as portable drills and hand tools, including knives and saws, while fabricating wells.
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

Quality assurance and quality control issues during well fabrication and installation involve
ensuring that the detailed geological information regarding screened interval locations, and packer
interval depths and lengths which are obtained from borehole data are accurately transferred onto
the well tubing prior to fabrication. It is critical that well channels have ports drilled in the
channel center at each selected depth interval; and also that channels are completely sealed
internally using the indicated sealant during construction to preserve discrete channel integrity.
A cross-contamination issue involves the diffusion over time of chemicals present in the
groundwater across the polyethylene channel septum between channels. In order to minimize
diffusion effects, the well must be completely purged using a bailer or peristaltic pump just prior
to sampling. While handling the well tubing and well materials during fabrication and prior to
installation, it is important to avoid contacting the ground or other suspect surfaces by placing
visquene sheeting on the ground surface to provide a relatively clean working surface. Pulling a

visquene tube over the well after fabrication and before installation keeps the well dry and clean.

Local oversight agencies require permits to be filed before borehole installation and well
completions can begin. Usually a diagram and logsheet of the proposed well completion is
submitted with the appropriate fees several weeks before work can begin. Coordination with
regulatory agencies is important for multi-channel installation due to the relatively recent

development of this technology and hesitance of full agency acceptance.

2. Alternative Methods

Not Applicable
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

3. Equipment, Tools, and Materials

Equipment required for multi-channel well construction includes a small generator (400 watt) for
power tools and a rack to hold the well during fabrication. A steam-cleaner attached to a stainless
steel steam-cleaning box can be used as a well tubing cleaning and straightening device. Items

need for well construction are:

° portable drill (pn 1101)

o drill bit13/32” (pn 1106), and drill collar (pn1103)

J hot melt CS-7 glue (pn 1110), and applicator gun(pn 1111)
. plastic port template (pn 1104)

° sheet metal cutters (pn 1116)

. Oetiker clamping tool (pn 1122), and clamps (pn 1120)

. Band-it clamping tool (pn 1170), and clamps (pn 1172)

J hammer and die for shaping well bottom screen wrap (pn 1128)
. form funnel for bentonite pellets (pn 1140)

o scoop (pn 1134)

J wax marking pencils (pn 1162)

o centralizers (pn 1148)

J tape measure, 100’ (pn 1158)

. polynet expandable netting, 2-4” (pn 1136)

. stainless steel filter screen, 80x80 mesh (pn 1114)

o polyester screen sleeves, 51 x 51 mesh (pn 1130)

o hose clamps, 1 %7 (pn 1150)
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission
. tie-wraps, 8” (pn 1118)
o hacksaw (pn 1164)
. visquene tube, 6” wide (pn 1157)
. black vinyl caps, 1.5” (pn 1154)
. polyethylene multi-channel tubing, 1.7” OD (pn 1152)
o packing tape, 3/4”(pn 1115)
o electrical tape, 3/4” (pn 1112)
J uncoated bentonite tablets, 1/4” (pn 1138)
. sand, #2/12 or #30 (pn 1131/1132)
. generator and power cord {(pn 1168/1119)
o ear plugs {(pn 518)
o EC-5 butyrate (pn 225)
. clampstand (pn 1160)
. stainless steel steam cleaning box (pn 1176)
o 2” Schedule 40 PVC, 5 (pn 132)
* 27 locking well cap (pn 196)

o black visquene sheeting

4. Specific Procedures
Well Fabrication Set-up

To begin fabrication, the multi-channel tubing must be cut to the correct length including total well
depth and the type of well surface completion. In order to cut tubing to the proper length, the total

well depth referenced from existing ground surface and the well surface completion detail must
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

be known. This information must be supplied by the client in writing. If the well will protrude
above ground surface, then the amount o;c stickup is added to the total well depth to obtain the
correct tubing length. Conversely, if the well will be recessed below ground level, then the length
of recess is subtracted from total well depth to obtain finished tubing length. Usually wells are
recessed 0.2 ft bgs inside a steel or concrete well box. As a general rule (unless otherwise
indicated), cut tubing ten feet longer than total well length to provide enough tubing material for

convenient handling during installation.

Spread sufficient visquene on the ground surface away from obvious staining or loose ground
surface to provide a clean and safe working surface and to keep all well materials and tools from
contacting the ground surface. Set up the well clampstand in the middle of the visquene, place
sandbags over the clamp leg to anchor. Secure the cleaned multi-channel well tubing to the
clampstand. Make sure that sufficient materials such as centralizers, polyester sand sleeves, and
sized filter screens have been previously fabricated and stockpiled. In conjunction with the client
representative, a well diagram must be prepared before fabrication that specifies significant well

design details and parameters.

After the tubing is cut to length it can then be decontaminated and straightened by running through
a steam-cleaning box. The tubing is steam-cleaned using the multi-channel steam cleaning
stainless steel box clamped onto an available stand. Utilizing two personnel, the tubing is slowly
fed through the box and straightened as it emerges with Channel #1 oriented down while feeding
past the steam-cleaning head. The tubing is steadily pulled through the steam-cleaner, as it may
melt if stopped while in contact with hot steam-cleaning box surfaces. As the tubing exits the
steam-cleaner, it is placed on black visquene, covered with black visquene, and weighted down
to cool straight. If multiple wells will be fabricated together they can all be cut, decontaminated,
and straightened before proceeding further. The wells should be individually identified using an

indelible pen marked on masking tape placed on the well tubing. Secure straightened tubing for
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

the first well to be built to the clampstand. Cap and tape all tubing ends with 1.5” vinyl caps after

steam-cleaning to keep tubing interior clean.

Well Design Layout

With the first tubing length (Well #1) clamped horizontally in the clampstand or set on the
visquene, layout of the well design onto the polyethylene tubing can begin. The well completion
details obtained from the well layout drawing supplied by the client are transferred to the tubing
exterior. Annotation onto the tubing of the well completion details, such as the filter screen and
bentonite packer locations, is done using a wax pencil (china marker). The annotation of the well
tubing should be performed with client assistance. If well fabrication is done in the shop prior to
mobilizing to the jobsite, then a diagram supplied by the client must be used as a guide and
parameters such as sand size and packer length must be specified on the diagram before fabrication

can comunence.

A shallow longitudinal groove on the tubing exterior in the center of Channel #1 is used as the
layout reference when measuring along the tubing. By convention, the location of adjacent
Channel #2 is found by counting clockwise around tubing (oriented while looking down on the
well). Unreel sufficient measuring tape footage to allow for the entire well to be marked. Secure
the measuring tape with black electrical tape onto the bottom of the tubing alongside the shallow
groove (for example, if the well is 50 feet long, tape the 50’ increment at the exact tubing bottom).
Begin measuring along the groove. Use a wax pencil for all tubing markings. Using the well
diagram prepared by the client, locate and mark the middle of each screened interval onto the

appropriate channel exterior (identify each screen interval as #1, #2, etc., for each channel).

After all screened intervals have been marked at the correct depth on the correct channel, proceed
to mark the ports using the plastic template with six notches indicating the correct hole locations.

Begin by clamping the tubing vertically in the clamp with the well top pointing up. Start at
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

Channel #1 for screened interval #1, find the longitudinal groove, align the arrow on the template
with the vertical middle of the screened iﬁterval, and use six circled dots to mark the four inlet
ports and two lower port locations as indicated by the template notches. Mark all other ports for
the remaining channels. Be sure to keep the template oriented with the four sampling ports up
towards the well top. Mark on the tubing the top limit of the uppermost bentonite packer, and also

mark the intersection of the well tubing with the ground surface (0.0 ft bgs).

Allow for centralizer placement approximately every five feet; centralizers require approximately
six inches of tubing per placement. Do not place centralizers between the sand filterpack and the
immediately adjacent packers. Be careful not to overlap centralizer legs and packer material
because the centralizer legs will not compress when the well is lowered inside the borehole if
there is intervening packer material, which could hang up the well. If necessary, the sandpack
and packer lengths can be shortened several inches each to allow for centralizer placement during

layout.

Port Drilling and Sealing

Following completion of design layout, the client must double-check tubing annotation against the
client-supplied well diagram to ensure that the well design details have been correctly transferred
onto the tubing. When the tubing annotation has been verified, drilling of well ports can be
performed. At a minimum, six holes per channel are drilled for each screened interval. For
expediency, all well tubing lengths can be drilled if more than 3 or 4 wells will be built on the

same day.

Plug in the hot melt gun. The four top holes (sampling ports), and the bottom two holes are
drilled using the 13/32” drill bit. Before drilling, place a light on the floor shining up towards the
tubing in order to backlight the tubing and illuminate the tubing interior. Place the metal drill

collars securely on both drill bits approximately % from the drill tip (small hose clamps provide
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

amore secure drillstop). Locate the port markings on the longitudinal groove on Channel #1, and
with the 13/32” drill bit pressed firmly aéainst the tubing, drill the four inlet ports in the center
of the channel. Drill all inlet ports for the entire well. The holes should be located in a
reasonably straight line down the center of each channel. Avoid contacting the channel septum
with the drill bit, which would result in a channel breach. It will be necessary to periodically
clean tubing material from the bit flights (clean after every drilled hole) while drilling the ports
to keep the bit open and prevent drilled polyethylene from remaining inside the channels. A razor
knife tip can be used to clean bit flights. If more than 3 to 4 wells are to be built together, then

all inlet ports can be drilled for all wells.

After drilling all ports for one well, the hot melt sealant/glue/adhesive (CS-7) can be applied.
Counting down from the top port on channel #1, one yellow ear plug (Cabot Safety, NRR29) is
inserted into the fifth port to form a bed for the hot melt sealant that will be placed in the fifth
port. The sixth port is a vent hole for pressure equalization and doesn’t receive injected material.
Place one plug into the hole with the long plug axis parallel with the long axis of the channel and
allow to expand. With the hot melt gun ready, inject the hot melt material into port #5 until the
material is in contact with the underlying silicon caulk and approximately % ” below port #4.
Remove the hot melt gun and immediately seal port #5 with electrical tape to prevent hot melt
material from escaping. Reclamp the tubing for work on screened interval #2 located at

channel #2.

Locate channel #2 by rotating the tubing one chamber clockwise from the groove (looking down
on the tubing top). Find the annotation for screened interval #2 on channe] #2 and repeat the
sealing procedure performed for interval and channel #1. Repeat the procedure for the remaining
indicated channels until all holes are sealed. Continue to rotate the tubing clockwise as each
channel is completed before working on the next channel. Remove the electrical tape after the

sealant has cooled for 2-3 minutes. Now place the well bottom up and remove the vinyl end cap
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

to work on the well bottom. Plugs are used to block off the six channel bottoms. Insert one plug
into the central seventh channel if it will ﬁot be used. Insert and recess one plug approximately
37 into each channel to be sealed and inject hot melt material in two lifts on top of each plug until
each glue is flush with tubing end. If less than seven channels will be utilized for a given well,
the deepest channel can be either screened across the channel bottom or screened through the
channel side, depending on client preference (see “Bentonite Packer Installation” for construction

details). Replace and tape the vinyl end cap on the well bottom.

Filter Screen and Sandpack Installation

Place the middle screened interval of the well in the clamp with the tubing oriented horizontally.
The stainless steel filter screens (80 x 80 mesh, 0.07”screen opening) consist of pre-cut 4” by 6”
rectangles. Starting at the middle screened interval of the well, wrap the filter screen around the
four inlet ports (4” screen axis placed top to bottom across inlet ports), center the screen top to
bottom with screen overlap away from holes and temporarily secure screen with one plastic tie
wrap in the screen middle. Use the Oetiker clamping tool and Oetiker steel clamps (or Band-it
clamping tool and stainless steel clamps) to tightly secure screen top and bottom leaving 1/8”
screen reveal outside each clamp edge. Inspect screen placement to ensure clamps have not
covered any portion of the inlet ports. If the seventh channel will be screened, remove the vinyl
end cap and place the stainless steel screen end that has been previously shaped using the hammer
and die onto the well end with screen extending 2” up tubing side and tightly secure with the
clamping tool and one clamp. Leave 1/8” reveal on upper edge of clamp. Replace and tape the
vinyl end cap on the well bottom. Clamp the filter screen for channel #7 following placement of

the bentonite packers as described in the next subsection entitled “Bentonite Packer Installation”.

The sandpack is held in place using 4” by 12” polyester filter screen sleeves (51 x 51 mesh,
0.011” screen opening) when measured flat. The sleeves are constructed before well fabrication

by cutting 12” wide strips of material from the roll and then cutting 9” rectangles from the
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

12” wide strips. The rectangles are then folded over to form a 4” tube measured flat and
sewn with a 2” overlap seam using ny.lon thread. The sleeve is placed over the steel filter
mesh and centered top and bottom. The lower sleeve end is tightened around the tubing using a
double fold and secured with a steel clamp leaving a % ” reveal. The specified sand size (usually
#2/16 or #30) is poured into the sleeve to 70% full and then the sleeve is held taut by a double
fold, stretched over the sand and secured with a second steel clamp with a %4 ” reveal. While the
sand is poured into the sleeve, the sleeve can be lightly tapped to firmly pack sand. Be careful
not overpack the sand filter and cause bulging which can hang up the well during installation.

An adjacent packer can now be installed at the location indicated on the annotated tubing.

Bentonite Packer Installation

The bentonite packers are located on either side of each sandpack and are installed by working
outward away from the middle sandpack previously installed toward each end of the well tubing.
Reclamp the tubing in a horizontal position and select one end of the middle sand filterpack for
packer placement. Make sure sufficient 15” lengths of EC-5§ butyrate packer protectors are
cut to length and split before fabricating bentonite packers. Begin by sliding a 14” length of
red polynet over the well tubing to the correct position next to the sand filterpack, indicated by
tubing annotation, and secure the polynet end next to the filterpack with a steel clamp leaving % ”
reveal outside the clamp edge. Then slide the stainless steel form funnel inside the polynet and
position firmly against the clamp. Position tubing oriented vertically and begin filling funnel with
%4” uncoated bentonite pellets while lightly tapping the funnel until 80% full. Slowly, but firmly,
remove funnel by gently tapping against funnel while pulling up on funnel. When funnel is

removed, stretch polynet and secure top with second clamp leaving a %4 ” reveal.

Packers can be a maximum of 2 feet in length but must be secured with steel clamps at maximum
intervals of one foot. Place EC-5 split butyrate sleeves over each bentonite packer and secure with

packing tape top and bottom as each packer is fabricated. It is important to form a reasonably
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

straight-sided cylinder for each packer to facilitate smooth well installation. Be careful not to
build the bentonite packers longer than tﬁe protector sleeves to avoid bentonite bulging either
above and below the sleeve protectors. The butyrate packer protectors should extend %2” beyond
each packer end. Check that the split plastic packer protectors do not have more than a 3/8” gap
after taping. IF the gap is wider than 3/8”, then the packer diameter is too large and the well

may not fit inside the EC-5 casing during well installation.

Continue working from the well middle outwards while alternately applying stainless steel filter
screens, sand filterpacks, and building packers until one half of well is finished. After one well
half is fabricated, work outward from middle on other well half until entire well has completed
sand filterpack and bentonite packer sections. After all well components are installed, check that
all steel clamps are secure. At this point, apply screen for channel #7. Use the hammer and die
to form the bottom filter screen by placing a steel screen section across the die. Set the die on a
hard surface and pound the cylindrical hammer with a heavy maul until screen has reached a 1”7
long cylindrical form. Place formed steel screen over tubing end and clamp with 2 band-it clamps

leaving %” of tubing reveal.

Centralizer Installation

The last step for well completion is to install plastic centralizers. The centralizers center the well
tubing inside the borehole and are made of split 3” sections of Class 200 PVC pipe (0.1” wall)
with three plastic legs (1/8” x % 7). Each leg is secured to the PVC with two stainless steel bolts
and nuts (6/32” x 1/2”). The centralizers are constructed before well fabrication. Centralizers
are spaced at approximately 5 ft intervals and oriented with legs pointing towards well top. They
are secured using one band-it clamp. When well fabrication is completed, cover well with

visquene tube protector with ends taped closed to keep well clean.
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

Well Installation

After the borehole is completed, the total borehole length is measured from the borehole bottom
expendable tip to the top of the EC-5 casing using a weighted measuring tape. The amount of EC-
5 casing stickup is measured from ground surface and subtracted from the total borehole depth to
obtain the borehole depth referenced to ground surface. When the proper borehole depth has been
reached, the multi-channel well can be installed. The tip can be knocked out and the well is re-
measured. Several personnel can carry the well from the fabrication area to the borehole location
holding only the sand filter sections as carrying handles). The visquene sleeve can be removed
by pulling or cutting off while taking care not to damage any well components. After the well has
been laid down on visquene next to the boring with the bottom pointed towards the rig, the plastic
sleeve protectors are carefully removed using a razor knife for tape removal (be careful not to cut
the red packer sleeve material). The well bottom is then inserted inside the EC-5 casing and the
well firmly and continuously pushed down until seated at the borehole bottom. After the well is

fully installed the 0.0° mark on the well tubing should be even with the ground surface.

The well should slide down inside the EC-5 casing with only moderate resistance utilizing three
or four personnel. If undue resistance is encountered during installation, then de-ionized (DI}
water can be poured inside the EC-5 casing for lubrication. When the well is seated, the EC-5
casing is removed while continually exerting downward pressure on top of the well tubing to
prevent the well from being raised. When all EC-5 casing is removed, additional DI water is
poured inside and outside the well tubing to allow the bentonite pellets to hydrate within each
packer. Place a vinyl well cap on the well top. Grout can be poured into the annular space
between the well exterior and borehole from ground surface to the top of the upper bentonite

packer to complete the surface seal and a wellbox can be installed for surface protection.
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

Wellbox Installation

The wellbox is installed by digging out a 10” wide by 12” deep hole and cementing in the wellbox
using a mixture of portland cement, sand, rockite, and bentonite powder. The well diagram

should be consulted to determine what type of surface completion is indicated.

If an aboveground completion is required, then a five-foot piece of steel pipe with a locking lid
is used. The well tubing is cut at the appropriate length to fit inside the monument and the
monument is set approximately 18 inches below ground surface with the tubing recessed
approximately 3 inches inside the monument. A level is used to vertically orient the monument.
Bracing can be used to keep the pipe vertical as the cement hardens. If the well is completed
below grade, then the well tubing is cut off at the appropriate height below grade using a pipe
cutter or hacksaw and the wellbox cemented in place over the tubing. The top of the wellbox lid
should be raised approximately 2" above ground surface to prevent surface water runoff from
entering the wellbox. If a locking wellcap is required, a short section of 2” 1D Schedule 40 PVC
éan be placed over the well tubing that is recessed approximately 3 inches inside the wellbox. The
PVC can be grouted in place inside the wellbox. Before the wellbox cement and PVC grout have
hardened make sure the wellbox lid fits correctly and does not contact the locking wellcap on top
of the PVC. Other types of well boxes, stovepipe or flush mounted, can be constructed depending

on client needs.

5. Decontamination

Decontamination is performed by steam-cleaning the well tubing prior to fabrication.

6. Waste Disposal

Dispose of all trash generated during well fabrication such as visquene, scrap metal, etc., by

placing in appropriate receptacle.
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This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

7. Optional Methods

The well can be placed directly inside an uncased borehole if the surrounding material is sandy
and the borehole depth is relatively shallow. The naturally occurring sand will collapse around

the tubing and form a sandpack.
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03924M PORT LAYOUT SCHEMATIC

STAND FACING FRONT OF WELL 03924M; BLDG. 1639 TO RIGHT

The most shallow interval is always identified as Port 1 (19 ft in this case) and identified by the 1
outer groove on the tubing. Ports 2-6 are oriented clockwise from Port 1. Port 7 is always the 2

deepest interval to be sampled and is always the center chamber. 3

E-18




VOLUME CALCULATIONS

PORTS # 1-6 (OUTER)

. approx. largest radius = 0.3" or 0.025'.
J Multiply length of water in chamber by 0.015 to obtain 1 chamber volume (GAL)

. Purge 3 volumes before sampling.

PORT #7 (INNER)

. radius = 0.25" or 0.021".
. Muitiply length of water in chamber by 0.01 to obtain 1 chamber volume (GAL)

. Purge 3 volumes before sampling

HELPFUL VOLUME CONVERSIONS

e  4QTS =1GAL
. 3207 = 1 QT

. 128 OZ = 1 GAL

~
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11

12
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MULTI-LEVEL WELL SAMPLING FORM
ZONE: A WELL ID: NBCAW3924M DATE: 10/26/99
SITE: SWMU 39 PERSONNEL: T. KAFKA JOB #: 2901-08-014
PORT#1 Sampling 1D: 039GW241C2 PORT#2 Sampling 1D: 039GW242C2
DEPTH (FT} 21.35 Pump type Peristaltic |[DEPTH (FT) 25.25 Pump type Peristaltic
DTW (FT) 8.58 tubing type 3/16" OD Teflon]DTW (FT) 8.45 tubing type 3/16" OD Teflon
LWC (FT} 12.77 *0.015 1VOL 0.19g LWC (FT} 16.8 *0.015 1VvOL 025¢g
3VOL 0.57g 3VOL 0.75g
NOTES: good recharge NOTES: good recharge
PURGING START: 1345 END: 1354 PURGING START: 1330 END: 1338
time--> 1349 1352 1354 time--> 1333 1335 1337
val (@) 0.25 1 1.5 vol {g) 0.5 1 1.2
pH 5.82 5.73 5.68 pH 6.42 6.3 6.23
EC (ms/cm) 0.341 0.329 0.325 EC (ms/cm) 0.333] 0.336 0.338
Turbidity (NTU) 188 83 79 Turbidity (NTU) 185 110 70
DO (mg/L) 0 0 0 DO (mg/L) 0 0 0
Temp (C) 22 22 22 Temp (C) 21.6] 216 21.6
Salinity {%) 0.01 0.01 0.01 Salinity (%) .01 0.01 0.01
SAMPLING  START: 1400 END: 1402 SAMPLING START; 1340 END: 1342
PORT#3 Sampling ID: 039GW243C2 PORT#4 Sampling ID: 039GW244C2
DEPTH (FT) 30.37 Pump type Peristaltic |[DEPTH (FT) 36.15 Pump type Peristaltic
DTW (FT) 8.52  tubing type 3/16" OD Teflon]DTW (FT) *ND  tubing type 3/16" OD Teflon
LWC (FT) 21.85 *0.015 1VOL 033g  JLWC (FT) ~276 *0.015 1VOL 04g
3VOL 0.99 ¢ * assume 8.5' since meter faulty IvoL 1.2
NOTES: good recharge NOTES: good recharge
PURGING START: 1311 END: 1321 PURGING START: 1252 END: 1303
time--> 1315 1317 1318 1320] time-->, 1254 1258 1301 1303
vol {g) 0.5 1 1.2 1.5 vol {g) 0.5 1 1.5 1.8
pH 6.11 5.86 5.82 5.78 pH 5.96 5.72 5.63 5.6
EC (ms/cm) 0.225 0.25 0.2 0.194 EC (ms/cm) 0.198{ 0.177 0.167 0.163
Turbidity (NTU) 610 7 66 60]  Turbidity (NTU) 620 77 78 67
DO (mg/L) 0 0 0 of DO (mgiL) 0 0 0 0
Temp (C) 21.3 21.3 21.3 21.3 Temp (C) 213 211 21.1 21.1
Salinity (%} 0 0 0 4] | Salinity (%} 0 0 0 0
SAMPLING  START: 1325 END: 1327 SAMPLING START: 1305 END: 1307
PORT#5 Sampling ID: 039GW245C2 PORT#6 Sampling 1D: 039GW246C2
DEPTH (FT) 41.3  Pump type Peristaliic |DEPTH (FT) 45.5  Pump type Peristaltic
DTW (FT} *ND tubing type 3/16" OD Teflon]DTW (FT) *ND tubing type 3/16" OD Teflon{
LWC (FT) -328 *0.015 1VOL 0.5¢ LWC (FT) 37 *0.015 1VOL 0.56g
*assume 8.5' since meter faulty 3VOL 1.5¢ *assume 8.5' since meter faulty 3VOL 1.7¢
NQOTES: good recharge INOTES: good recharge
PURGING START: 1234 END: 1243 PURGING START: 1214 END: 1227
time--> 1237 1240 1243 time--> 1218 1222 1224 1227
vol {g} 0.5 1 1.5 val (g) 0.5 L 1.5 2
pH 6.25 6.19 6.15 pH 6.16 6.11 6.07 6.06
EC {ms/cm) 0.269 0.267 0.263 EC {ms/cm) (.275 0.28 0.279 0.28
Turbidity (NTU) 999 184 93 Turbidity (NTU) 999 700 94 75
DO (mgfL) 0 0 0 DO (mg/L) 0 0 0 0
Temp (C) 213 21.1 21.1 Temp (C) 21.4 21.1 21.1 21.1
Salinity (%) 0.01 0.01 0.01 Salinity (%) 0.01f]  0.01 0.01 0.01
SAMPLING  START: 1245 END: 1247 SAMPLING START: 1230 END: 1232

GANAVCTO-028\ZONE-K\SWMU163 VERT PROFILE\SAMPLING FORMS .XLS







MULTI-LEVEL WELL SAMPLING FORM

ZONE: A WELL ID: NBCA\(3924M DATE:  10/26/99

SITE: SWMU 39 PERSONNEL: T. KAFKA JOB # 2901-08-014

PORT#7 Sampling ID: 039GW247C2

DEPTH (FT) 49.35  Pump type Peristaltic
DTW (FT) *ND  tubing type 3/16" OD Teflon
LWC (FT) ~40.9 *0.01 1VOL 0.41g
*assume 8.5' since meter faulty 3VOL 1.2¢
NOTES: good recharge; DTW assumption appears correct
PURGING START: 1150 END: 1204
time--> 1154 1158 1201
val (g} 0.5 1 1.5
pH 6 5.89 5.84
EC {ms/cm) 0.24 0.233 0.228
Turbidity (NTU) 999 214 117
DO (mg/L) 0 0 0
Temp (C) 21.9 21.5 204
Salinity (%) 0 0 ¢

SAMPLING START: 1205 END: 1207







PREC/SION

MULTI-LEVEL WELL

CONSTRUCTION DETAILS

BORING DESIGNATION: ¥BA\§31 29M

INSTALLATION N
DATE: Jpfajaq  Bv:SC (ert #57

DRILLING METHOD: DPT-3.6"0D (asim

CONTRACTOR: Precisioa SMP'MG ey

MATERIALS DATA
Monument Fooling @
Annular Seal
Bottom Seal ©
DIMENSIONS
(W) Borehole Diameter 35"
(X) Stick-up 2.5
® Tubing Diameter .7
(&) Protective Covering Diameter & A
Well Centralizer Depths -
NOTES: _
Beatorfe [Portlend gmet 1-9 fbgs
Beatwite /aux qG-1364bss
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SITE: _Zone A - Sy 39
PROJECT NO: N ¢
N. 28p998.55  E. 23156564

WELL PERMIT NO: Hw-14-080 [gﬂzﬁﬁ)

BENTONITE
FACKER
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039 29M

'//@:’Z‘
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|
P jSI N MULTI-LEVEL WELL
? CONSTRUCTION DETAILS
. BORING DESIGNATION: N&A\§3A 29 b WELL DESIGNATION
' 3924M
INSTALLATION )
DATE: jofqfad . 8Y: SC (ert 57
DRILLING METHOD: DPT - 2.5%D (asing
CONTRACTOR: Precision Sampline Tn, BENTONITE TR
= PACKER SAND PACK SCREEN [,
INTERVAL INTERVAL INTERVALIS T8
MATERIALS DATA 16.9
Monument Footing @ o T
Annular Seal 176 4.
b pi 1 il
=2 —_ 4 -
H
4.6 |
DIMENSIONS - -
. 25. L 23
(W) Borehole Diameter 3.5’ — 1 T
|
Stick-up 2.5 g
& . S &z .. Z1%__
. (Y) Tubing Dlameter .7 0.6 | 28.1 |
. A
(@) Protective Covering Diameter _A’ A T
Well Centralizer Depths o . — 334
| =t v .1
H
NOTES: _ 374 389 &
Moﬁk/foﬂdﬁmf I-9 ftbys Yop —I nz (B
Bentoiife {clldx q'l3«£'“>35 }
Nadve collepse 13- 16.9 Fbes AL oy K
f o5
No Filkr pocks usel simce FowinSends 419 S 8l e
Wodld crllpie cgamst- sorcens - i
Scereen 15 Stoow s sfee] mesh qvivalmhff 4sh |
O-0lp £ slot e1ze —
| Aoegond wil conglpin
SITE: _Zone A - Swmy 39
PROJECT NO: Charkstar Nl Congsr
N. 280998.55  E. 2315%5.4
: SECTION VIEW
WELL PERMIT NO: j/-99-080 (09/z144) ot (5 Soate)

—
. fwlempWwevists\rdsiaveipa: daf 1 1/2/98







DATALCP3 CHARLESTON - ZONE A Page: 1
12/15/99 CHARLESTON ZONE A - QUARTERLY GW Time: 16:43
SDG# 40873

SW-VOA - ' . SAMPLE.ID =------ > 039-G-MR41-T2: . i | 039-G-W2h2-C2" 039-G-W243-Cc2 - 039-G-H244-C2 039-G-W245-C2 |- 039-6-w248-C2
: ' COORTGINAL- D ----- > 0396W24 102 U 039GH242C2 0396W243C2 : 039GW244C2 . 039GW24502 | O3FGW246C2
LAB SAMPLE ID ---» | .40873.07 - ST 4087306 N 40875.05 40873.04 . 40873.03- . 40873.02
ID FROM REPORT -->| 039GWZ41C2 - - -1 - [.0396W242€C2 - . | D39aWR43C2 © | 0596W244C2. 039GW245C2 - | U396KH246C2.
SAMPLE DATE --<-= > AQLRESIR s sk 10 26799 . 10/£26/99 10726499 10726799 10/26/99
DATE ‘ANALYZED --->: 11/05/99 - 11705799 I 11705799 11/05/99 11/705/99 111704499
MATREX ==-==mosmna > Water o Hater Water Water Water - Water
UNITS 7 =n i e us/L ' uG/L us/L UG/L us/L
-CAS-# Parameter . . 40B73 CNAL [ 40873 CNAL | 40873 VAL | 40873 VAL | 40873 VAL - | 40873 VAL
74-87-3 |Chioromethane 5. u S. u 5. u 5. u 5. u 5. u
74-83-9 [Bromomethane 5, u 5. u 5. u 5. U 5. u 5. u
75-01-4 [Vinyl chloride 3. J 2. J 5. u 1. J 20. 35. J
75-00-3|Chloroethane - 5 u 5. u 5. u 5. u 5. u 5. u
75-09-2 [Methylene chloride 8. u 12. U 8. u 7. ] 12. u 5. U
67-64+-1 |Acetone 5. UR 5. UR 5. UR 6. J 19. J 10. u
75-15-0|Carbon disulfide 5. U 5. u 5. u 5. ] 5. u 5. u
75-35:4:{1,1-Dichioroethene - 1. Y 5. u 5, u 5. U 3. J 5. J
75-34-3 1,1-Dichloroethane 1. J 5. u 5. u 2. J 6. 5. J
67-66+3 [Chloroform ’ 5. u 5. U 5. u 5. U 5. u 5. u
107-06-2 |1,2-Dichlorcoethane 5. u 5. U 5. u 5. u 5. u 5. u
78-93-3 [2-Butancne (MEKY 5. u 5. ] S. u 5. U 5. U 5. u
71-55-6 |1,1,1-Trichloroethane 5. u S. 5} S. u 5. u 5. u 5. u
56-23-5 Jcarbon tatrachloride 5. Y 5. U 5. u 5. U 5. u 5. u
108-05-4 [Vinyl acetate 5. u 5. u 5. U 5. u 5. u 5. u
79-34+511;1,2,2-Tetrachloroethane 5. U 5. u S. ..U 5. U] 5. u 5. U
75-27-4 |Bromodichloromethane 5. u 5. u 5. ] 5. u 5. U 5. u
U 78-87-541,2:Dichloropropane . 5. A4 5. U 5 U 5. U 5. U - u
10061-02-6 |trans-1,3-Dichloropropene 5. u 5. u 5. U 5. U 5. u 5. u
. T9:01-6Trichlorcethene o , 5. - . 1. J 3. J 14, : 25. J
124-48-1 Dibromochloromethane 5. u 5. u S. ] 5. u 5. u 5. 1]
“7R-00-5.11, 1, 2-Trichioroethane ¥ U 5. u 5. U 5. u 8. U 5. u
71-43-2 Benzene v v 5. u 5. u 5. u 5. u 5. u 2. J
061-01-5cis-1.3-Dichloropropene 5. 5. U 5.0 5. u 5. u 5. u
110-75-8 |2-Chloroethyl vinyl ether 5. ud 5. uJ 5. ud 5. udJ 5. uJ 5. u
75-25-2 |Bramofarm . : B q 5. U 5. u 5. y 3. o S. u
591-78-6 {2-Hexanone 5. U 5. u 5. u 5. u 5. u 5. U
108-10-1 j4-Methyl-2-Pentanone  (MIBK) 5. P 5. U 5. u 5. U 5. Y , 5. U
127-18-4 |Tetrachloroethene 5. 2. J 2. J 5. 23. . 57. J
108-88-3{Toluens 5.0 U 2. J 2. J 2. J 5. u 5. u
108-90-7 [Chlorobenzene 5. u 5. U 5. u 5. U 5. U 5. u
100-41-4 {Ethylbenzene 3 u- 5. u 5. ] 5. u 5. u 5. u
100-42-5 jStyrene 5. u 5. u 5. u 5. u 5. u 5. u
156-60-5.]trans=1,2-Dichloroethene 5, u 5. U 5. u 5. u 5. 1] 5. u
156-59-2 |cis-1,2-Dichloroethene 75. 67. 28. 50 200. 320. J
1330-20-7 Xylene (Total) 5. u- 5. 3; 5. U 5 u 5. U 5 u
1634-04-4 Methyl tert-butyl ether 5. u 5. U 5. u 5 U 5. U 5 u

*** Validation Commlete **%




DATALCP3 CHARLESTON -~ ZONE A Page: 2
12/15/99 CHARLESTON ZONE A - QUARTERLY GW Time: 14:43
SDG# 40873
SU-VOA - SAMPLE: ID -===+-=>| O39-G-W247-02."
ORTGINAL. XD ==---5>{ UZ9GW24762
7 LAB SAMPLE -T0- =-~~> { 4087304~
ID. FROM REPORT --> | O39uW24TC2
CSAMPLE DATE ~---- > 10726799
DATE ANALYZED ‘--~>| 11/D4799
BATRIX ---=ncemne >| water:
UNITS ~-~m~renna= > uerL
CAS #|Parameter 40873 . VAL |
74-87-3 |Chloromethane 5. u
74-83-9 |Bromomethane 5. u
75-01-4 [Vinyl chleoride 20.
75-00-3 |Chlorgethane: 5. U
75-09-2 |Methylene chloride 7. u
67-64-1 (Acetone DL
75-15-0|Carbon disulfide 5. u
75-35-4 |1, 1-Dichloroethere | O R
75-34-3(1,%1-Dichloroethane 8.
67-66-3 |Chloroform 5. u
107-06-2 |1,2-Dichloroethane 5. u
78-93-3 [2-Butanone  (MEK) -3 SR
71-585-6|1,1,1-Trichloroethane 5. u
56-23-5|carbon tetrachloride . 5. U
108-05-4 [Vinyl acetate S. u
79:34-5[1,1,2,2-Tetrachloroethane S5 u
75-27-4 |Bromodich loromethane 5. u
78-87-5 |1, 2-Dichloropropane 5. Y
10061-02-6 |trans-1,3-Dichloropropene 5. u
79-01:6 [Trichicroethene - 7.
124-48-1 [Dibromochloromethane 5. u
79:00+511,1,2=Trichloreethane 5. U
71-43-2 [Benzene 5. u
10061-01-5 jcis-1,3-Dichlioropropene 5. iy
110-75-8 |2-Chloroethyl vinyl ether 5. U
75:-25-2 {Bromofarm RERR - TRV
591-78-6 |2- Hexanone 5. u
. 108-10<1 |4-Methyl-2-Pentanone (MIBK) 54 U
127-18-4 |Tetrachloroethene 28.
108-88-3 [Toluene - U
108-90-7 [Chlorobenzene 5. U
100-41-4 {Ethylbenzene 5: u
100-42-5 |Styrene 5. 1]
156-60-5 {trans-+,2-Dich loroethene - R TE
156-59-2 |cis-1,2-Dichloroethene 180.
1330-20-7 [Kylene (Total) - - 5. 4
1634-04-4 (Methyl tert-butyl ether 5. U

*** Yalidation Commlete ***
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: 40873
Date: December 10, 1999
Client Name: Ensafe
Project/Site Name: Charleston Zone A
Date Sampled: October 26, 1999
Number of Samples: 8 Aqueous Sample(s) with 0 MS/MSD(s)
Laboratory: Southwest Laboratory of Oklahoma
Validation Guidance: National Functional Guidelines for Organic and Inorganic Data,
February, 1994
QA/QC Level: EPA DQO Level III
Method(s) Utilized: SW846 Third Edition
Analytical Fraction: Volatiles
. Analytical data in this report were screened to determine usability of results and also to determine

contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets
are not annotated.

The release of this Data Validation Report is authorized by the following signature:

Z/I/[;A/ I Kodehom (2/13/29

#\. Paul B. Humburg, President Date

4127 Piaza 94 South » St. Charles, MO 63304
(636) 936-1332 « Fax (636) 936-1335




. SDG# 40873

Samples and Fractions Reviewed

Sample Identifications

Analytical Fraction

ENSAFE ID MATRIX VOA
039GW241C2 WATER X
039TW241C2 WATER X
039GW242C2 WATER X
039GW243C2 WATER X
039GW244C2 WATER X
039GW245C2 WATER X
039GW246C2 WATER X
039GW247C2 WATER X ¥

Total Billable Samples (Water/Soil) § |10

VOA= Volatiles




DATA ASSESSMENT NARRATIVE

VOLATILE ORGANICS

General

The organic findings offered in this screening report assumes that all analytical results are correct
as reported and is based upon the examination of the reported holding times, blank analysis
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration
results and internal standard areas. This report was prepared in compliance relative to the
analytical and deliverable requirements specified in the SW-846 Method 8260B for GC/MS
Volatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO
Level Il requirements. All comments made within this report should be considered when
examining the analytical results. Please refer the specific findings found in each category to the
Summary of Data Qualification table.

SDG # 40873

A validation was performed on the Volatile Data from SDG 40873. The data was evaluated
based on the foltowing parameters:

Data Completeness

Holding Times

GC/MS Tuning

Calibration

Blanks

Internal Standard Performance
Surrogate Recoveries

Matrix Spike/Matrix Spike Duplicates
Field Duplicates

Compound Identification
Compound Quantitation

*
¢ @ * @

* - All criteria were met for this parameter.

001




DATA ASSESSMENT NARRATIVE
VOLATILE ORGANICS

' PAGE 2
Calibrations

The continuing calibration standard 153912.D exhibited one (1) compound with a RRF
less than 0.05. For the following samples and non-compliant compound, the reported

positive results are qualified as estimated, J, and the non-detect results were rejected, UR.

039GW245C2 acetone (0.042)
039GW245C2
039GW244C2
039GW243C2
039GW242C2
039GW241C2

The continuing calibration 153912.D exhibited one (1) compound with a %D greater than

50% but less than 90%. For the following samples and non-compliant compound, the
reported positive and non-detect results are qualified as estimated, J/UI.

039GW245C2 2-chloroethyl vinyl ether (68.8%)
039GW245C2
039GW244C2
039GW243C2
039GW242C2
039GW241C2

Blanks

The method and trip blanks associated with the field samples in this SDG exhibited contamination

for which qualifications were required. The end user should note that the action levels indicated
for the blank analysis may not involve the same weights, volumes, dilution factors, or percent
moisture as associated samples. These factors must be taken into considerations when applying
the 5X and 10X criteria to field samples.

Associated blank Compound Concentration Action Level
VBLK1 acetone 9 ug/L, 90 ug/L
VBLK2 methylene chloride 2 ug/L 20 ug/L
chloroform 2 ug/L 10 ug/L
039TW241C2 methylene chloride 8 ug/L 80 ug/L
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DATA ASSESSMENT NARRATIVE

VOLATILE ORGANICS
PAGE 3
Blanks {continued)

Samples Compound Qualifications
039GW246C2 acetone U
039GW245C2 methylene chloride U
039GW244C2

039GW243C2

039GW242C2

039GW241C2

039GW247C2

Surrogate Recoveries

The following sample exhibited a surrogate recovery above the QC limits. The reported
positive results are qualified as estimated, J.

Sample Surrogate %R
039GW246C2 dibromofluoromethane 121%

Matrix Spike /Matrix Spike Duplicates

The MS/MSD pair of the following sample exhibited 6% recovery in the MS and 0%
recovery for 2-chloroethy! vinyl ether in the MSD The reported non-detect result
reported in the unspiked sample is rejected, UR.

039GW247C2

Compound Quantitation
For the following sample, the reported results are not used in favor of the results reported
from the original analysis of the samples. Both analyses of the sample exhibited similar

internal standard area recoveries.

039GW246C2
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DATA ASSESSMENT NARRATIVE
. VOLATILE ORGANICS

 PAGE 4
System Performance and Overall Assessment

The data, as reported, required qualifications/rejections.
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GLOSSARY OF DATA QUALIFIERS
QUALIFICATION CODES
U = Notdetected
J = Estimated value
UJ = Reported Quantitation limit is qualified as estimated
L= Result is estimated and biased low.
K= Result is estimated and biased high.
R = Result is rejected and unusable

D= Result value is based on dilution analysis

BLANK QUALIFICATION CODES

CRQL =

No Action =

The sample result for the blank contaminant is less than the sample
CRQL and is less than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the
blank contaminant is rejected and the CRQL for that compound is
reported.

The sample result for the blank contaminant is greater than the
sample CRQL and is less than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the
blank contaminant is qualified as non detected at the compound
value reported.

The sample result for the blank contaminant is greater than the
sample CRQL and is greater than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the
blank contaminant is not qualified with any blank qualifiers.
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SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID DL OL
039GW245C2 acetone (0.042) +/-  J/UR
039GW245C2
039GW244C2
039GW243C2
039GW242C2
039GW241C2
039GW245C2 2-chloroethyl vinyl ether (68.8%) +/-  J/UJ
039GW245C2
039GW244C2
039GW243C2
039GW242C2
039GW241C2
039GW246C2 acetone B U
039GW245C2 methylene chloride +B U
039GW244C2

. 039GW243C2
039GW242C2
039GW241C2
039GW247C2 methylene chloride + U
039GW246C2 All compounds + J
039GW247C2 2-chloroethyl viny! ether - UR
039GW246C2 All E flagged results +E Do Not Use
039GW246C2DL All except corresponding +/- Do Not Use

D flagged results

* DL denotes the Form I qualifier supplied by the laboratory
QL. denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result
. - in the DL column denotes a non detect result
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