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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
Qil, 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 Oil, Inc., tank farm was used for storage of petroleum, oil, and lubricant
(POL) drums. Figure 1.1 shows RF1 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
is a conclusion and recommendation for continued activities. References are provided in

Section 7.
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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 (0395SB047 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 in
Table 2.1. SVOC and metals data from these soil borings are included in Attachment A.

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

039SB04801 o Methylene chloride

J Toluene
J Ethylbenzene

I Xylene (Total)

2-1
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Table 2.1
YOCs detected in surface soil
10/12/98
Sample ID Concentration Qualifier Compound
_(uglkg)
0395B05001 150 I Acetone
46 J Methylene chloride
24 ] 2-Butanone {MEK)
3.1 I Toluene
2.5 1 Xylene (Total)
.., 0398BG5101 130 J
a: ; ' 130 J
13 ]
oy
SR J 12-Dichloroethiéne {total)
0395B05201 Acetone
14 1 2-Butanone (MEK)
& 0.74 1 1,2-Dichloroethene (total)
- 0398B05401 - 1.4 J Methylemﬁ%dc
i 24 J thy’l
32 J Xylene. (Total) =
039SB05501 36 Methylene chloride
I Ethylbenzene
J Xylene (Total)
] 1,2—Di¢hloroether}e (total)

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) regardiess of sampling
method. DPT samples were included in Figure 2.2 since they were taken over a 2 - 4 ft 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.

2-2
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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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T

locattons 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
C
Event S I D S . D omments
| MW Tnstallation” 5 o 1 0 .0 . 0" Initial wells installed pet RFI
" {Round.1) ; Work Plan
Dec. 95 GW Sampling g 0 0 5 0 1 First quarter sampling event
/ Apr. 96 GW $ampling 0 0 0 S 0 0 / & “lhierﬁﬁ”;sampliﬁgﬁcveﬁt to

T S yerify VOC detégtions prior to
. ' i <4 " geoprobe investigation.

GW Sampling 0 0 0 5 0 1 Second quarter sampling event
Geoprobe ~ 2°. 0 0 . 28 | o

Lo

. Blflgs. 1604.1605,

Jun. 96 GW Sampling 0 0 0 5 0 1 Third quarter sampling event.

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

R ‘ ‘ Tepion
Sept. 96 MW Installation 0 4 3 0 0 0 Based upon the CPT
(Round 3) investigation, additional

intermediate and deep wells were
installed for vertical delineation.
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Table 2.2
SWMU 39 Groundwater Investigation
Time line of Events

# of wells installed # of wells sampled
. C ts
Date Event S I D S D ommen

'3 “Interim” samplifglof Round 3

wells for VOCs.

0 0 0 12 1 3 Fourth quarter event for initial
wells, first quarter event for
Round 2 wells.

'3 Firstquantetle

v wellsa,

Jan. 97 MW Installation 3 0 2 0 0 0  Final data gaps, both horizontal
(Round 4) and vertical.
Feb. 97 GWSempling 0 . 0 0 . 3 .0 2 Fiistqlarterevet fofRotnd 4
| | wells. S

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

i

GW Sampling 0 0 0 10 5 7 Fourth quarter event for Round
2, 3, and 4 wells.

2

e %LNA?; e H e Tl Sl e i i
MW Instailation 4 4 4 0 0 0 Four well clusters addressing

(Round 5) suspected plume hot spots to
assist in MNA eval.

By g

Jan. 99 MW Installation 2 2 2 0 0 0 Downgradient data gaps based
(Round 6) on second round MNA data

etk g o i

3

3

ampling -
K jdait ) ) ; N ; g : R HE TR i tg
Jul. 99 MW Installation 2 0 3 0 0 0 Two well pairs drilled west of

(Round 7) property boundary for offsite
migration concerns;

downgradient deep well at
SWMU 42,

g
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Table 2.2
SWMU 39 Groundwater Investigation
Time line of Events

# of wells installed # of wells sampled

Date Event
ven S . D S I D Comments
- Aug. 99, GW -Sampling 0 0 .0 2 i1 -~ 17 Third round of MNA sampling
- (MNA) ‘ :
Aug. 99 GW Vertical - - - - - - Demonstration of profiling
Profile techniques at location

' Rownd § ¢

Oct. 99  GW Sampling 0 0 0 0 0 1 Muiti-level well 03924M

sampled.
Notes:
S Shallow monitoring well
I Intermediate monitoring well
D Deep monitoring well
Q 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.
During the CPT investigation, 13 borings were pushed on base 1o further define the stratigraphic relationship berween
the shallow aquifer 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 resulis 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 vacuuim 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. Ateach 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 xg/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 ug/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 wug/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 035018 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 Qutfall #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 Qutfall #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, 1608A,
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.
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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 location 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 039W00002 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 0139GP038

Date Time Depth Flow Rate Temp pH ORP Cond DO Ironll Cl Alk PCE TCE «cis1,2- 1,1- vC
(ft bgs) (ml/min) ©) (mV) (mmho/em) {(mg/L) (mg/L) (mg/L) {(mg/L) (ug/L) (ug/L) DCE DCA (ug/L)
_ - Gug/L) _ (ug/l)
S/18199 e TNT. - 24 NT = -~ 30 f15. 50U 50U 5 50U 5.00
8/18/99 50 364 0.030 44 NT 60 60 50U 50U 50U 30U 500
7T g T 0059 1 B4 - >25 45 0 2 50U 14 - 500  so0u7
0.060 2.6 1.8 27 0 50U 50U 12 5.0U 50U
0.030° 7 54 - NT: 16- = =0 50U 50U 157 50U 50U
8/19/99 0.023 2.5 > 2.5 13 24 2.1 50U 27 500 50U
SITGHy 0032 T S22 0 2.5 00 300 82 11 4.8 0. - 35 6.7
§/19/99 0.030 3.0 238 NT 20 21 10 186 _6.6 14
Notes:
NT = Not taken
* = Samples obtained using 2" diameter steel casing and PVC screen (3/4" diameter, 0.010" siot, 12" length)
ok = Samples obtained using Solinst Drive Point Profiler™
ok = 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 iniervals 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 YVOC Results from
Multi-Level Well 03924M

039GW242C2 Tetrachloroethene
Trichloroethene

cis-1,2-Dichloroethene
Vinyl Chioride
Toluene

[V NP PR T

ﬁgggﬁwweg e Tetr

: PR » o Qethcne
scis-l Z-Dichli)roeﬁlene
L e ““Toltepe
039GW244C2 Tetrachloroethene

Trichloroethene J
cis-1,2-Dichloroethene

Vinyl Chloride J
1,1-Dichloroethene J
Toluene
Acetone

—

039GW246C2 o Z Tetréhioroethéne 4 4 » ( * 57

Trichigroethene 25
cis-1,2-Dichloroethene DL 320

Vinyl Chloride 35
1, 1-Dichlorocthene 5
1,1-Dichloroethane 5
Benzene J 2

: "

t

Notes.
J estimated concentration
DL dilused 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
03924M 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
are pervasive from 16 - 47 ft bgs at the locale and aiso 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 units.
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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 extensive, 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 silt.
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 segregate 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 RFI 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., 161, 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

sm/sec Lppu/ft Zpm fect
101 1.1E-02 027 0.28 1.03
10D 1.4E-03 g 006 e 00087 T T L 1443,
012 3.5E-03 0.93 1.25 1.34
121 . -3.8E:04. W e 0403 ( 0.052 : - 1.60
12D 5.8E-03 081 0.79 0.97
013 U GB.8EAd i M 0eT T e 04 o i, 2400

Notes:
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 is 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 (191) at cluster 19; shallow (020} and intermediate (201) at
cluster 20; intermediate (17I) and deep (17D) at cluster 17; intermediate (13I) and deep (13D) at
cluster 13; intermediate (21I) and deep (21D) at cluster 21; and intermediate (181I) 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 II
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
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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 multi-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

(hydranlic 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.

33.24 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 mears 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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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 13T 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

connection 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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3.3.33 020 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

e

Hantush-Jacob  Cooper-Jacob Theis

PZ-6 0.25 0.0012 0.0013

E! 4

= 15 ft/day or 5.3E-3 cm/sec

Geometric
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 10

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 Attachiment 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 VOC figures
s 5 HEREE T e

5
o
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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 69 OCT 24 9 11 1. Added well locs. in SWMUs2,  B-16to 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
(II), §', N, gas, HPC, and BTEX
degraders analyses;

5. Omitted CI znalysis;

6. Collected synoptic water levels.

3 410AUG 126 11 G171, Added new SWMU!39 well B-22'to B-24
99 . ; pairs; : E i

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 surnmary 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 chiorinated 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 1
data evaluation and interpretation, as well as, the full data packages are presented in 2

Attachment H. 3

Table 4-2
Analytical Parameters and Weighting for Preliminary Screening
for Anaerobic Biodegradation Processes

Concentration in Most

Analysis Contaminated Zone Value
i \>50mg/L’ : L3
Nitrate <1.0 mg/L 2
Sulfate <20 mg/L 2
 Sulfide | > 1.0mglL 3
Methane < 0.5 mg/L 0
> 0.5 mg/L 3
Oxidation Reduction Potential -~ <50 millivolts (nv) | A
N Cgi0my 2
pH 50 <pH < 9.0 0

50 > pH > 9.0 2

> 1.0 nanomole (nM)
< 1.0nM

DCE Released material
Daughter product

4-4



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

Table 4-2
Analytical Parameters and Weighting for Preliminary Screening
for Anaerabic Biodegradation Processes

Concentration in Most

Amnalysis Contammated Zone VYalue

Ve Releated miaterial |~ 0
L o * Daughter product » 2
1,1,1-Trichloroethane (TCA) Released material 0
Bmhloroethan (DCA) . Datghter product of 11 ‘ 2

( : under redifei gvcofiﬁiﬁbﬁs‘ .
Carbon Tetrachloride Released materlal 0
loroct ‘ Daughter product of ’DCA under 2

reducmg conditions.
Ethane/Ethene >0.01 mg/L 2
> 0.1 mg/L 3
o Cﬁl Of 0
L 2
Dichloromethane Released material 0
Daughter product of chloroform 2
Table 4-3

Interpretation of Total Points from Site Ranking

Score Interpretatlon

1510 20

Hanig




SWMU 39 MNA DATA RESULTS AND PRELIMINARY RANKING

Table 4.4

039004

Rd1l | Rd2 | Rd3

_2_ _j} 33 52

NA | 393 | 388

1.59 1.59

1.1 0.65 | 0.49

0.51 | 0.33 2.2

NA | 16.0 NA

24.6
NA 348 471
2.54 | 2.67

115 | 1315 | 2172

i
Y3.00U5.00U] 22

6.97 | 6.63 | 683

104 ] 97 ] 128

039002
Analyte Rd2 | Rd3
Benzene
Toluene
Ethylbenzene
Xylene
Chlorobenzene
MIBE e LT . A
<Hr
g TCE
cis-1,2-DCE
trans-1,2-DCE
1,2-DCE total
vC
1,1-DCA |
1,1-DCE 1
Carbon Dioxide 143 NA
2 log Carbon Dioxide 2.16
] Dissolved Oxygen 2.9 3.1
> |Hydrogen 1.3 NA
=3 |Nitrogen 5.35 NA
}: No/O, ratio 1.34
a Methane 2065 NA
% |log Methane 3.31
&) |Ethane 215 | NA
Ethene ng/L Al 3. S00U | NA
pH std units . § 6.43 | 6.53 691 |
Redox Potential mv 3 CT 57 -87 -133
2 |Alkalinity mg/L 42 69 158
§ Nitrate as N mg/L. J 010U | 0.10U 10.10U
B Manganese (IT) mg/L -1?3 NA S00U | NA
E Iron (ID mg/L . 13.5 26.6 31.5
QE Iron (11D mg/L 1 . NA S00U | NA
— |Sulfate T meL ;35 | 2600 19
g log Sulfate 1.54 3.41 1.28
‘= [Sulfide mg/L NA 1.00U |1.00U
g Total Qrganic Carbon mg/L 4.3 4.5 5.7
S [Nitrogen (TKN) me/L . NA 1.7 NA
8 Total Phosphorus mg/L. : NA 0.42 NA
& |Chloride gl } - ER NA NA
Specific Conductivity | mmhofem | 0.20 0.34 | 0.38
Temperature Ko 16.6 234 | 24
Dissolved Oxygen 3 0 0
Nitrate as N 2 2 2
Iron (1) 3 3 3
20 |Suifwe 0 0 2
43 |Redox Potensial 1 1 2
= |pH 0 Q {
é Total Organic Carbon 0 0 0
oy |Temperature vy 0 1 1
& [Carbon Dioxide * M~ E 0 1 [}
5 |Aukatiniy* | E s 0o [0 1
¥ |Hydrogen o 0 1 G
o} |BTEX R 0 0 ¢
TCE 0 0 0
S‘ DCE 0 0 qQ
K b 0 0 0
£ |Ethane 0 0 0
'-'E Ethene 0 0 0
i DCA 0 0 0
CA 0 1 0 0
Total Points 9 9 11
NA evidence L L L

;8 | & 166
0.10U]0.10U[ 0.10U
NA | 237 | NA
2.10 | 14.6 [0.005U
NA [0712] N’
13 66 3.
1.10 [ 1.82 | 1.54
NA 11.00U 1.00U
41 | 40 | 32
NA [ 1.1 | NA
NA | 0.49 | NA
121 | NA | NA
0.23 | 0.41 | 0.46
156 | 26.8 | 24.3
0 0 3
2 2 2
3 3 0
2 0 0
2 1 2
0 0 0
0 0 0
0 1 1
0 0 0
0 0 1
0 0 1
0 g [ 0
0 2 2
0 2 2
0 0 0
0 0 0
0 0 0
0 0 0 i
0 0 0
9 1 14
L L | 1




SWMU 39 MNA DATA RESULTS AND PRELIMINARY RANKING

Analyte

YVOCs

Benzene

Toluene

Ethylbenzene

Xylene

Chlorobenzene

MTBE

PCE

TCE

cis-1,2-DCE

trans-1,2-DCE

1,2-DCE total

vC

1,1-DCA

1,1-DCE

Dissolved Gases

Carbon Dioxide

log Carbon Dioxide

Dissolved Oxygen

Hydrogen

Nitrogen

N,/O, ratio

Methane

log Methane

Ethane

Ethene

Geochemical Parameters

pH

Redox Potential

Alkalinity

Nitrate as N

Manganese (II)

Iron (II)

Tron (IIT)

Sulfate

log Sulfate

Sulfide

Total Organic Carbon

Nitrogen (TKN)

Total Phosphorus

Chloride

Specific Conductivity

Temperawre

Preliminary Screening Ranking

Dissolved Oxygen

Nitrate as N

Iron (1)

Sulfate

Redox Potential

H

Total Organic Carbon

Temperature

Carbon Dioxide *

Alkalinity*

Hydrogen

BTEX

POINTS

TCE

DCE

vC

Ethane

Ethene

DCA

CA

Total Points

NA evidence

LR 7L Vo TR

Table 4.4

au

039008

Rd 1

Rd2 | Rd3

/

82.4 162 NA

192 ] 221 1
o 14 | 11 051 ;
+ 035 ] 060 [ NA
0234 170 | NA

o 017 [ 16
669 | 2100 | NA
2.83 | 3.32

126 | 325
5.00U ] NA
651 | 633 | 660
T8 | 56 | 159
75 o0 | 371
0100|0100 [0.10 U,
NA | 500U NA
5.75 | 146 | 5.30
NA | 500U | NA
87 | 45
0.4 1 0.65 1
1.00 U 11.00 UY
8.2 |
a2
100U
NA
024 | 2.04 |
285 1 263

5
roel|lo|o|oio|o|Io|(oio|olc|o|=|o|o|ve|w
malle|e|e|o|e|o|e|oto|o|=|—|o|o|—|mlw|vie
b (=l S I S I I R = G L = L LT O S A

e el L1l 2l 3l i€ snmmm Attt ot & N wra i1

v wualiioe lace tham thnt 1vwarae actirratad ki 1nk

256 | 1.88
1.00U| 1.00U
15 128
76 | NA
035 | NA
NA | NA
038 | 2.29
2234 221
3 0 3
2 2 2
3 3 0
0 0 0
1 1 2
0 0 0
0 0 [ 2
0 1] 1
1 1 1 0
[i] 1 1
0 1 0
0 0 0
0 } o [ o
0 0 0
0 0 0
0 0 0|
0 0 i
0 0 0
0 0 0
10 [ 10 ] 1
L L | L




Table 4.4

SWMU 39 MNA DATA RESULTS AND PRELIMINARY RANKING

039010
Analyte units Rdl | Rd2 | Rd3
Benzene ug/L
Toluene re/l
Ethylbenzene pg/L {
Xylene ug/L
Chlorobenzene ng/l
o (M2l
O |PCE i TTTRTTTTTTT
E TCE ng/L
¢is-1,2-DCE pg/L
trans-1,2-DCE ne/L
1,2-DCE total g/l
vC ug/L
[,1-DCA g/l
1,1-DCE He/L
Carbon Dioxide mg/L 126 | 654 NA
S |0_g Carbon Dioxide 1.10 ‘ 1.82
‘é‘ Dissolved Oxygen mg/L i L1 1.7
O [Hydrogen nmol/L 0.46 NA—§
ms  |Nitrogen mg/L 1.25 | 8.00 | NA
2 {N,/O, ratio ) 73
S [Metiase gL 10U 385 | NA
2 |log Methane 2.58
5 Ethane ng/L 43 NA
Ethene ng/L ! 5 NA
pH std units 35 6.80 | 5.89 | 6.25
Redox Potential oV | L 21 -119
2 |Alkalinity mg/L |3 25 35 123
§ Nitrate as N myL:” : 1 0.10U] 010U J0.10U
2 Manganese (II) mg/L 2 v NA | 500U | NA
E Tron (T} mg/L |3 5 500 U| 8.34 92.5
a Iron (IIT) mg/L i ﬁ‘ NA | .500U | NA
Sulfate mg/L 4490 7.9 2.4
'§ 1og Sulfate 3.65 | 0.90 | 0.38
§ Sulfide mg/L B NA | 1.00U 100U
o |Total Organic Carbon mg/L 20U 1.6 9.1
S [Nitrogen (TKN) mg/L | . NA 2.2 NA
g Total Phosphorus mg/l NA [0.100 U] NA
™ [Chioride mg/L || 0.02U] NA [ NA
Specific Conductivity | mmho/em | 8E 001 | 0.18 [ 029
Temperature °C 16.8 | 25.6 | 23.6
Dissolved Oxygen 0 0 g
Nitrate as N 2 2 2
Iron (Il 0 3 3
80 |Sulfare 0 2 2
= :
3 |Redox Potential 0 1 2
R |pH 0 0 0
o¢ |Total Organic Carbon 0 0 0
Temperature 0 1 1
§° Carbon Dioxide * E 0 0 0
X lAlkalinity* E 0 0o T 9
2 |Hydrogen ) 0 o | 0
S [BTEX R 0 0 [ O
TCE 0 0 0
s DCE 0 0 0
B [vw 0 0 0
E |Ethane 0 0 0
S |Ethene 0 0 0
i DCA 0 0 0
A 0 | 0 0
Total Points 2 {09 10
1 L L

NA evidence J

AN i b
i ek A5

039012
RII[Rd2 | Rd3
48 54 5
g ._.1-.j..9.1

‘ 78 | 110 | 87
[ 340 | 170
10 5
10 | 350 [ 175 |
65 | 7
1 20 4
2 6 3
NA | 60.9 | 60.8
1.78 | i.78
NA | 0.85 ] 0.26
025 ] 043 7] 15
NA [ 1027 NaA
12.0
NA | 2735 | 848
344 [ 293
606 | 839 | 655
244 | 4705 1 917
6.73 | 6.74 | 6.84
128 | <130 T -178
63 70 | 203
0.10Uf0.10U[0.10U
NA [ 234 ] NA
36.8 | 20.1 [0.005 U
NA [0.526] NA
5000 | 22 | 45
3.71 | 1.34 [ 0.65
NA [1.00U[1.00U
3.4 | 35 | 27
NA | 22 | NA
NA | 022 ] NA
0.02U] NA | NA
0.30 | 0.31 | 0.44
16.7 | 27.6 | 24.9
0 0 3
2 2 2
3 3 0
0 0 2
2 2 2
0 0 0
0 0 0
0 1 1
0 0 0
0 0 1
0 0 1
Q 0 0
2 | 2 2
2 2 2
2 2 2
0 0 0
0 0 0
2 2 2
0 0 0
15 16 20
A A A
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Table 4.4
SWMU 39 MNA DATA RESULTS AND PRELIMINARY RANKING

013 o 039014
Analyte units d 3: Rd1 | Rd2 [Rd3 |
Benzene o |k s 14 10
Toluene g/l 5
Ethylbenzene ug/L
Xylene pe/L |
Chlorobenzene pg/l ]
MTRBE | ugll 26 12 14 ¢
w i —— . © e e e e W - — - o - —-
O |PCE pe/l
g TCE ng/L [
cis-1,2-DCE | uglL |
rrans-1,2-DCE | L ‘.
1,2-DCE total [ pgl | i
vC ug/t |- '
1,1-DCA wg/l ). 1
Carbon Dioxide I mgL [#8 353 ] 57.7 | NA
@ |log Carbon Dioxide 155 T 1.76 |
g Dissolved Oxygen mg/L 0.90 | 0.80
O |Hydrogen | omeliL 050 | 5.6 | NA
w3 [Nitrogen [ mg 1.83 | 515 [ NA
¥ INy0, ratio o 20 | 64 ’
'S [Methane ngll 275 | 4575 | NA B
8 [log Methane : 2.44 | 3.66
QA [Ethane ngiL A' 82| 1460 | NA
Ethene I gl NAL 3.00 U[5.00 U] NA {3.00
pH sud units [7:5.47 6.76 | 6.38 | 7.40 |
Redox Potential my 131 | -120 | -145
L |Alkalinity mg/L 52 75 179 ¢
% [NiwaeasN mg/L  0.10U,0.10 U0.10 U
s Manganese (1) mg/L. NA |.500 U| NA :
E Iron (II) mg/L - 28.0 | 26.1 | 40.1 i
& {Iron () mg/L NA |.500 U] NA
A Tsulfae I 73 | 54 | 22
T [fog sulfute ‘ 086 173  0.34 |
2 [sulfide mel | NA [1.00 UL0O0U
§ Total Organic Carbon g/l 1;; 6.2 53 | 6.2 |
S [Nicrogen (TKN) mg/l|! NA | 2.8 | NA
S [Total Phosphorus mg/L 1;*‘“ NA | 040 | NA
O [Chioride L me | ~ 165 | NA | NA §
Specific Conductivity | mmho/em |; 0.13 | 0.28 [ 0.42
Temperatre Tk 17.9 | 269 | 25.2 | . ,
Dissolved Oxygen 0 ;0 ; 0 3
Nitrate as N 2 | 2 2 2 .
Iron (II) ‘\ 3 | 3 3 0 :
go Sulfate ‘ e 2 0 2 0
'_Q Redox Potential ‘ i ! 01 2 2 1 0 P
5 | 0 0 0 2
ne |Total Organic Carbon } 50 0 0 o [ o |
bg |Temperature vy 2 15 0 1 1 1
8 [Carbon Dioxide* | &~ : i 0 0 0 { 0 |
8 |Akaliniry* ] E 0 0 0 1
R |Hydrogen & 0 1 0 1 :
& |BTEX A 0 0 0 0}
& TCE % )0 [ o 2 2 P
§ |DCE 1 ; 2.0 | O 2 | 2 B
£ [ ] 0% 0 0 2 2 e
& |Ethane IR i 0fr 0 0 0 [
S |Ethene . v 0 0 0§
& Ipca B 4 o 10 2 2 W
cA ‘ i Fwac0E 0 | 0 0 0
Total Points | ' T 9 17 T 14 1}
NA evidence ] T L ] L A | L

ceiama 1afi hlanly in tahla if nan Aatact ot & N maf/] - valiiee lace than that were actimatead by [ab



Table 4.4
SWMU 39 MNA DATA RESULTS AND PRELIMINARY RANKING

039018
Analyte units | Rd 2 | Rd 3 R4\
Benzene ug/t. g
Toluene pg/L
Ethylbenzene ue/L
Xylene e/l .
Chiorobenzene ug/L
S - 5 I
O |PCE ug/L
g TCE ng/l 2 3
¢is-1,2-DCE pg/l 9 10
trans-1,2-DCE ng/l
1,2-DCE total | ngll 9 10
vC T gL |
1,1-DCA | welL 1
1,1-DCE | el
Carbon Dioxide | mgL 95.6 | 93.4
& e Carbon Dioxide | 1.98 | 1.96
& |Dissolved Oxygen mg/L 1.9 | 1.2 &
> |Hydrogen mol/. | NA | 1.5
~s |Nitrogen mg/. | 141 | NA &%
'g Ny/O, ratio 7.6
8 Methane up/L 132 63
2 llog Methane 2,12 | 1.80
5 Ethane | mgiL 14 12 &
Ethene ng/L 112 1 109
pH sdunits | 6.00 | 5.86 ¢
Redox Potential mv -0 | -53
L |Alkalinity mg/l 58 128
X [Nitrate as N mg/l. | 0.62 [0.27 ]
§ Manganese (II) mg/l | .500 U| NA
E Iron (A1) mg/L 199 | 156
3 |Iron (III) mg/. |.500 U| NA
A Sulfate mg/L 44 30
S iog Sulfate 1.64 | 147
2 |Sulfide mg/l. | 1.00 Uj1.00
§ Total Organic Carbon mg/L 10 8.7
"S Nitrogen (TKN) mg/L 20 | NA
8 Total Phosphorus mg/l | 0.40 | NA
5 |Chloride mg/L NA | NA
Specific Conductivity | mmborem] 0.07 | 0.20
Temperature °C 282 {272 . 22.9 .
Dissolved Oxygen 0 0 3 0 0
Nitrate as N 2 2 2 2 2
Iron (II) 3 3 0 0 0
§° Sulfate 0 0 0 2 i
B |Redox Potential [ 1 1 0 1 0
= ipH 0 0 O 0 0
& [Toial Organic Carbon 0 [0 0 0 0
vg |Temperature L% 1 1 1 1 1
8 |Carbon Dioxide x| B~ 0 0 0 0 0
8 |Akatiniy* E 0 0 0 l
2 |Hydrogen > 0 1 1 0
C?) BTEX A 0 0 Q 0
TCE 2 2 0 0
E‘ DCE 2 2 0
B v 0 0 0
E |Ethane 0 0 0
"3 |Ethene 0 0 0
n':. DC4 0 0 Q
CA B 0 0 0
Total Points B 11 ] 12 7
NA evidence | L L L

O]OOOOOOHOONOMM

| ===l =]
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SWMU 39 MNA DATA RESULTS AND PRELIMINARY RANKING

Table 4.4

j DISON2: 039041
Analyte units iR Rd1j Rd2 | Rd3
Benzene g/l 1
Toluene ug/l i

Ethylbenzenc ng/l
Xylene e/l
Chlorobenzene ng/l
wo [MIBE L.t A R e L
W |PCE L} [
g TCE T el ]
cis-1,2-DCE ng/l ‘[
trans-1,2-DCE pe/L
1,2-DCE total e
vC | el
1,1-DCA . ugll |
1,1-DCE [ gl
Carbon Dioxide | mg/L NA | 7.10 12.1
% |[iog Carbon Dioxide | | 0.85 | 1.08
@ |Dissolved Oxygen mg/L 0.14 | 0.70 | 0.19
5 |Hydrogen nmol/L 1.1 [ 0.72 3.2
ns |Nitrogen mg/L NA | 164 | NA
¥ [N,/O, ratio ; 23.4
'S [Methane ug/d 10U, 29 | 22
a log Methane 1.46 | 1.34
5 Ethane ng/ﬂ 9 19 20
Ethene | ng/L 41 | 46 30
pH | std units 725 [ 713 ] 1.32
Redox Potential | mV 037 | -9 -143
£ |Alkalinity | mgt 48 55 146
S [Nitrate as N mg/L 0.13 [0.10U[0.10U
B (Manganese (Il) ] men NA |.500U] NA
E Tron (I T mglL 5000500 U10.005U
& {Iron (W) | mgl NA |.500U] NA
N [saifae | mgnL 35 30 | 26
3 log Suife L 154 | 148 | L4l
‘= ISulfide [ mg/L NA [1.00U| 1.00U
E Tota! Organic Carbon ' mg/L 32 | 23 2.1
S {Nitrogen (TKN) mgft. NA | 14 | NA
S  |Total Phosphorus mg/L NA | 0.19 NA
& [Coioride gl 64 | NA | NA
Specific Conductivity J mmbo/em -147 | 033 | 0.40
Temperature s 20.0 | 234 | 20.5
Dissolved Oxygen 3 0 3
Nitrate as ¥ 2 2 2
Iron (I 0 0 0
0 |sufure 0 0 0
I3 |Redox Potential 1 1 2
§ pH 0 0 0
a¢ |Total Organic Carbon 0 0 0
&g |Temperature n 0 1 1
.8 |Carbon Dioxide * B~ 0 0 0
§ Alkalinity* E 0 0 1
Y |Hydrogen QX 1 0 1
VQ) BTEX & 0 0 0
t‘ TCE 0 1] 0
§ |pcE 0 0 0
K v | 0 0 0
E |Eane | 0 ) 0
S |Ethene = G 0 0
& |pcA 0 0 0
A ‘ 0 0 0
Total Points 7 4 10
NA evidence j L I L

memm Tala L1l it snbln iF v datont aft § N mafl « valinee oace fhan FAaf ware ackirmaterd by [ak




SWMU 39 MNA DATA RESULTS AND PRELIMINARY RANKING

Table 4.4

039101
Analyte uhits Rdl | Rd2 Rd 3
Benzene ng/L 2171
Toluene ng/L [
Ethylbenzene ugfL
Xylene g/l
Chlorobenzene pg/l )
o (SR et NI
8 PCE ug/L
TCE ugfl
- cis-1,2-DCE ug/L 20 10
trans-1,2-DCE gL | \
1.2-DCE total we/L Tm w0 o
vC ug/L g 3 1
1,1-DCA g/l
1,1-DCE ug/l ]
Carbon Dioxide me/L " 55.5 | 864 | NA
¢ [log Carbon Dioxide %% 1.74 | 1.%4
4 Dissclved Oxygen mg/L 14 0.85 0.44
{5 |Hydrogen nmol/L 1.1 0.23 NA
== |Nitrogen mg/L 246 | 15.0 NA
_%’ N,/0; tatio 1.8 | 17.6
a Methane ng/L 35 360 NA
2 |log Methane 1.54 2.56
S |Etane L 35 | 208 | NA
Ethene ng/L 60 418 | NA
pH std units 6.26 | 6.15 6.57
Redox Potential mV -58 -61 -105
2 |Alkalinity mg/L 68 55 138
§ Nitrate as N mg/L 100[0.10U [ 0.10U
g Manganese (IT) mg/L NA 3.24 NA
8 [tonap mg/L_ ) 9.61 | 102 [0.005L
& [lron (3I0) mg/L NA | .500U NA
S [ulfate me/L 5510 . 17 | 071
§ og Sulfate 374 | 1.3 | 0.15
g [ufide ma/L. NA | 1L.OU]| L.OOU
o« |Total Organic Carbon mg/L 3.1 5.4 33
'S [Nitrogen (TKN) g/l | NA | 39 NA
8 Total Phosphorus mgiL NA 10.100U] NA
O 1Chloride mg/L. 5.0 NA NA
Specific Conductivity | mmho/cm 0.11 | 0.09 0.37
Temperature °C 21.6 23.9 21.5
Dissolved Oxygen 0 [ o 3
Nitrate as N 2 2 2
Iron (1) 3 3 0
§‘° Sulfute 0 2 2
= Redox Potential 1 1 2
8 [pH ¢ 0 0
& |Totel Organic Carbon 0 0 2
by |Temperature (%) 1 1 1
.5 {Carbon Dioxide * M~ 1 1 0
S |Akalinity* E 0 0 1
¥ |Hydrogen ) 1 0 0
S |BrEx R 0 0 0
& TCE 0 0 0
3 2 2 2
8 [« 2 2 2
K |Ethane 0 0 0
3 [Ethene 0 0 0
i
§ e e
Total Points 13 14 17
NA evidence | BTN TN L L A

039131
Rd1 [ Rd2 ] Rd3
1
]
140 | "1boTT' 29 "]
30 24 18
130 | 100
2 [ 2
88 | 132 | 102 |
9 13 10
2 | 4 3
2 1 2
108 | 120 | NA
203 1 208 |
0.40 | 1.1 0.41
0.63 [ 044 | NA
571 | 495 ] NA
1431 45
144 | 147 NA
2.16 | 217 |
106 [ 97 T NaA
193 | 486 | NA |
5931 58 | 605
113 | 70 61
52 40 108
0.10U/0.10U| 0.10U
NA [.500UI NA
©.500 U].500 U] 0.005 U
NA [.500U] NA
20 17 22
130 | 1.23 [ 1.34
NA [looU’ 18 |
20U 1.6 | 27
NA | 10U NA
NA | 023 ] NA
74 | NA | NA
0.24 | 063 | 027
21.4 | 241 | 219
3 0 3
2 2 2
0 0 0
2 2 0
0 0 Q
0 0 0
0 0 2
1 1 1
1 1 0
0 0 1
0 0 0 |
0 0 0
2 2 2
2 2 2
2 2 [ 2 |
0 0 [ 0
0 0 0
2 2 2|
0 0 0
17 14 17
A L A




SWMU 39 MNA DATA RESULTS AND PRELIMINARY RANKING

Table 4.4

039191

039211

Rd2 | Rd3

Rd3

1

039171
Anaiyte units - Rd2 | Rd3
Benzene pe/L
Toluene ug/k.
Ethylbenzene | pefL
| Xylene | e
Chlorobenzene b opgll %
o pamE _ et 1
O |PCE bowel |
S |rcE el
cis-1,2-DCE T pgL
trans-1,2-DCE 1 wen
1,2-DCE total ol i
vC ng/l
1,1-DCA T et |-
1,1-DCE | we
Carbon Dioxide U mg/L
% [log Carbon Dioxide L
’6 Dissolved Oxygen . mg/L
O [Hydrogen ]inolrL
ns |Nirrogen  mg/L
2 [NJO, ratio
Py
9: Methane T pgiL
2 |log Methane
5 Ethane ng/L
Ethene ng/L
pH | std units [
Redox Potential ; _my
2 |Alkalinity | mg
&  [Nitrate as N mg/L
§ Manganese (II) I
8 [tron (D T mgiL
&8 |Iron (IID) mg/L
A Sulfate mg/L
3 log Sulfate
‘S [Sulfide | mgL
§ Total Organic Carbon T mglL
S [Nitrogen (TKN) mg/L
g Total Phosphorus mg/L
5 {Chloride mg/L
Specific Conductivity | mmho/cm
Temperature °C .
Dissotved Oxygen 3
Nitrate as N | | 2
Iron (1) 1 0
'-'éo Sulfate 0
;Q Redox Potential 1
s [pH ! 0
§ Total Organic Carbon | 0
Temperature 1
:::O Carbon Dioxide * ['UN} 1
8 |Akainity* 1 E 5 0
£ [Hydrogen 1 1
S | 1A 0
TCE 0
E e :
,s vC | 0
& |Ethane j 0
'5‘.: Ethene ‘ , 0
Q DCA 0
cA it 0
Total Poinis 1 g 13 11
[NA evidence ] i L L

alev|e|lo|v|mpvio|o|ol—|=|o|a| || vl o]t
Hinlloic|o|oojo|o|ojo|=|c|—|m|e|m|v|ole|uw

oo o|Io|o|Colo|OIo| = O|=Iv ||| oo O

- 2L bn If macn Anéant af & Nl = valiiec lace than that warse actirmantard Bir 1nk



SWMU 39 MNA DATA RESULTS AND PRELIMINARY RANKING

Analyte units
Benzene pg/L
Taoluene ngfl
Ethylbenzene kg/L
Xylene | well
Chlorabenzene | et

w [MIBE _ ] 4%
O |PCE |
;\Q. TCE pe/L

cis-1,2-DCE ng/L
trans-1,2-DCE pg/L
1,2-DCE total (AT b
vC ug/Lj :
1,1-DCA pell [
1,I-DCE ug/l fis
Carbon Dioxide mg/L i@’

&  |log Carbon Dioxide Ly

% Dissolved Oxygen mg/L G b
O |Hydrogen nmol/L fef):
ns |Nirogen mg/L

§ N,/Q, ratio
§ Methane ug/L
2 |log Methane ke
5 Ethane ng/l 40

Ethene ng/L zé
pH sid units | 3
Redox Potential mV

2 |Alkalinity mg/l |
X |Nitrae as N mg/l

g Manganese (IT) mglLJ’:

E Iron () mgrl Ji
Q? Iron (IT) mgILJ,
o [sulfaee mg/l, |
8 log Suifate ]
™ Sulfide mg/LJ,

§ Total Qrganic Carbon mg/L
S |Nitrogen (TKN) me/L

8 Total Phosphorus | mgL

O [Chloride mg/L
Specific Conductivity | mmho/em
Temperature °C
Dissalved Oxygen
Nitrate as N
Iron (Il

g_p Sulfate
33 |Redox Potential |

8 |pH
& |Total Organic Carbon
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Table 4.4
SWMU 39 MNA DATA RESULTS AND PRELIMINARY RANKING

T 03913D
Analyte Rd2 | Rd3
Benzene
Toluene
Ethylbenzene ]
Xylene l
Chlorobenzene -

o MIBE__ L. I
W |PCE 53 | 17
g TcE 72 | 8 | 3%

cis-1,2-DCE ; L 1% | %0
trans-1,2-DCE T
1,2-DCE w1a! 190 | 91
vC 8 ' 4
1,1-DCA 3 | 2
1,1-DCE : Gk 5 12
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@ [log Carbon Dioxide ! 0. f 6, 1.88 T 191!
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2 [log Methane [ 1.50 |
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Table 4.4

03917D
Analyte units | Rd2 | Rd3
Benzene Mg/l
Toluene e/l
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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.

J 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).

o 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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Iron (III) reduction appears to be the primary redox mechanism operating sitewide with
significant iron (IT) 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 shallow 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.

4-19

10

12

13

14

15

16

17

18

19

20



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

i 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 densilty 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 shallow
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, a 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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*kk WalaAa+rdim~arn Cramrmleolbs k%%

DATALCP3 CHARLESTON - ZONE A Page: 1
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SUBAS VOA' SAMPLE ID ~+~-~<~> 039-5-8047-01 039-5-B048-01 039-5-8049-01 039-5-8050-01 039-5-B051-01 039-5-8052-01
: ‘ ORIGINAL 1D --~+->| O35$B0470T |:0395804801 0395804901 0395805001 0395805101 0395805201 -
LAB- SAMPLE - ID----> |- SBBE228*1 - SB86228*%2 S886228*% SBB6228%4 $886228%5 SBBL267%8
1D FROM REPORT '<=> | 039SBC4701 { 0395804801 | 039SBO4901 - 039805001 0395805101 0395805201
SAMPLE ‘DAYE : -~ +=3:[ 10/12/98 {-10£12/98 10/12/98 10/12/98 10/12/98 1013798
DATE ANALYZED =-=> | 10/14/98 1016798 |- 10/14/98 10716798 16/16/98 10716798
MATRIX ======-mas > $oil 1 $oil | soit Soil Soil Soil
UNITS ~=--=-=s~rm > |: UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
CAS #|Parameter ~ECZAG1T VAL | ECZAD1 VAL ECZAO1 VAL ECZAD VAL ECZAO1 VAL .} ECZAD1 VAL
74-87-3 [Chloromethane 12. U 11. u 10. u 9.8 u 1. u 8.8 u
75-01-4Vinyl chloride 12. U 11. u 10. u 2.8 u 130. J 8.8 U
74-83-9 |Bromomethane 12. U 1. u 10. u 9.8 u 1. u 8.8 u
75-00-3{Chioroethane 12: u 1. u 110. 9.8 U 1. u 8.8 U
67-64-1 |[Acetone 93. U 36. u 300. 150. J 130. J 150.
¢ . 75-35-4[1,1-Dich{oroethene 6.2 U 5.3 u 5, U 4.9 U 7.3 i 44 U
75-15-0 [Carbon disul fide 6.2 u 5.3 u 5. u 4.9 u 5.7 u 4.4 u
75+09-2 [Methylene chloride s.27000 39, 25. 46, i 5.7 U 46 U
108-05-4 [vinyl acetate 12. U 11. u 10. u 2.8 u 11. u 8.8 u
75-34-3 {1, ¥-Dichloroethane 6.2 U 5.3 u 25. 4.9 u 5.7 u 4.4 u
78-93-3 |2-Butanone (MEK) 18. J 26. u 81. 24, J 28, U 14. d
67-66-3 [Chloroform 6.2 .Y 5.3 u 5. U © 4.9 u 5.7 U 6.4 1]
71-55-6|1,1,1-Trichloroethane 6.2 U 5.3 u 5. U 4.9 u 5.7 u 4.4 U
5&-23-5 |Ccarbon tetrachloride 6.2 u 5.3 u 5. U 4.9 U 5.7 u h.b U
107-06-2 |1, 2- D1chloroethane 6.2 u 5.3 U 5. U 4.9 u 5.7 u 4.4 U
71-43-2 Benzene 6.2 u 5.3 u 5. U 4.9 9] ‘5.7 u h.4 u
79-01-6 |[Trichloroethene 6.2 u 5.3 u 0.94 J 4.9 u 460. d 4.4 U
78-87-51,2-Dichlaropropane 6.2 U 5.3 U 5. u 4.9 U 5.7 u 4.4 U
73-27-4 jBromodichloromethane 6.2 u 5.3 u 5. u 4.9 u 5.7 v 4.4 U
110-75-8 [2-Chloroethyl. vinyl ether 62, UR 53, R 50. UR 49. UR 57. - UR 44 UR
~108-10-1 t4-Methyl-2-Pentanone (MIBK) 31. ] 26. 1} 25. u 24, U 28. u 22. U
10061-01-5[¢is~1,3-Dichloropropene 6.2 u 5.3 U 5. U 4.9 u 5.7 U ) u
108-88-3 [Toluene 6.2 U 3. J 3.8 3.1 5.7 U 44 U
© 1006%-02-6 jtrans~1,3-Dichloropropene 6.2 U 5.3 U 5. u 4.9 U 5.7 U 4.4 u
591-78-6 [2-Hexanone 1. u 26. u 25. u 24. ud 28. UJ 22. u
79:00:511,1,2-Trichloroethane 6.2 1 5:3 U 5. U T 4.9 U 5.7 U 6.4 u
127-18-4 |Tetrachloroethene 6.2 u 5.3 u 5. U 4.9 uJ 5.7 u 4.4 u
124-48-1 IDibromochioromethane 6.2 U 5.3 U 5. U 4.9 u 5.7 u 4.4 U
108-90-7 |Chlorobenzene 6.2 u 5.3 u 5. u 4.9 U 5.7 u 4.4 u
100-41-4 [Ethylbenzene 6.2 u 1.3 J 2. J 4.9 UJ 5.7 uJ 4.4 u
1330-20-7 [Xylene (Total) 1.3 J 4.8 J 5.4 2.5 J 5.5 J 4.4 u
100-42<5|Stytene 6.2 U - 5.3 U 5. U 4.9 W 5.7 Ul 4.4 U
75-25-2 |Bromoform 6.2 u 5.3 U 5. U 4.9 ud 5.7 uJ 4.4 u
79-34<511,1,2,2-Tetrachloroethane 6.2 0 5.3 U 5. u 4.9 w 5.7 uJ 4.4 u
540-59-0(1,2-Dicliloroethene (total) 6.2 u 5.3 U 0.96 J 4.9 U 3800. J 0.74 J
156-60-5 'trans-1,2-Dichtoroethene 227777 : 222271702 27272727727 22772227272 272272222272 2772272277
156-59-2 |cis-1,2-Dichloroethene 727222777 2222222277 27227271272 222722272722 22222272772 22222722277




@

DATALCP3 CHARLESTON ZONE A Page: 3
12/14/99 NAVAIL, BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SWB46 VOA 'SAMPLE 1D -=-<--=>{ 039-5-B053-01. = | 039-5-B054-01 039-5-B055-01 - 039-5-B056-01 039-5-B057-07 039-5-8060-01
S ORTGINAL: 1D <= -=<> |- QIPSBOSIQT 1 039SB05401 0395805501 -0395805601 039sBO5701 039580600%: - °
LAB ‘SANPLE . 1D. --~>1 S8B6267%9. . Lo} SBBORET*T . SBBA2ET*E - SBBL26T*S SBBE267*4 S8B86267*1
“~ID FROM REPORT" -=> |- 0395805301 - 10395805401 ~0395805501 0395805601 0395805701 |- 0395886001
- SAMPLE DATE -=---»{ 10/13/98. = - 10/13/98 10713798 -10/13/98 10713798 10/13798
DATE ANALYZED --->| 10716798 10/16/98 10/16/98 10716798 10416798 10716798
MATRIX =w=s-amoni > 8ail; - Soft: - Soil Soil Soit Sofl
UNITS |- UG/XG: AL UG/KG UG/KG "UG/KG UG/KG UG/KG
CAS . #|Parameter JECZADY VAL || ECZADM VAL | ECZAD1 VAL | ECZAD1 VAL | ECZAD1 VAL | ECZADY VAL
74-87-3 [Chloromethane 8.9 U 11. u 9.6 u 9.8 u 12. u 9.2 u
75-0%-4{¥inyl chloride 8.9 U 11. u 9.6 u 9.8 u 12. u 9.2 u
74-83-9 [8romomethane 8.9 U 11. u 9.6 u 9.8 u 12. u 9.2 u
75-00-3 {Chloroethane 8.9 U . U 9.6 U 9.8 U 12. u 9.2 u
&67-84-1 [Acetone 59. U 11. u 14, u 2.8 u 12. u 9.2 u
75-3524 {1 1-Dichloroethene - 45 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 U 4.6 u
75-09-2 [Methylene chloride - .5 .0 7 . Y N 36.. 4.9 U 5.8 u 4.6 U
108-05-4 |[Vinyl acetate 8.9 U 11. u 9.6 u 9.8 u 12. u 9.2 V]
“75-34-3[1,1-pichlorcethane £.5:. U 5.3 U 4.8 U 4.9 U 5.8 U 4.6 U
78-93-3 12-Butanone (MEK) 22. u 26. U 24. (VI 264. u 29. u 23, u
" 67:86-3 [Chtoroform . 0 AT T 5.3 .y 4.8 U L9 U 5.8 U 4.6 U
71-55-6 (1,1,1-Trichloroethane 4.5 U 5.3 U 4.8 u 4.9 u 5.8 u 4.6 u
56-23-5 {Carbon tetrachloride A TR T S 53 U 4.,8° U 4.9 U 5.8 u 4.6 u
107-06-2 {1,2-Dichloroethane 4.5 U 5.3 U 4.8 u 4.9 u 5.8 u 4.6 u
71-43+21Benzene O JEAE | S 5.3 u.. 4.8 u 4.9 U 5.8 U 4.6 u
79-01-6 [Trichloroethene v 4.5 v 5.3 u 4.8 u 4.9 u 1.1 o 4.6 v
78-87-5(1,2-pichloropropane ST 5.3 U 4.8 U 49 U 5.8 U 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-Chiorosthyl winyl ether - S5 TR 53. UR 48, UR 49, UR 58. UR 46, - UR
108-10-1 [4-Methyl-2-Pentanone (MIBK) 22. u 26. U 24. u 24. u 29. u 23. u
10061-01-51¢i§-1,3-0iehloropropene &5 U 5.3 U 48 U 4.9 U ‘5.8 U 66 U
108-88-3 |Toluene _ 45 U 53 U 4.8 U 4.9 U 5.8 U 4.6 U
- 1006%1-02+6 {trans-1,3-Dichloropropene 4.5 ji; 5.3 U 4.8 u 4.9 u 5.8 I f.bU
591-78-6 |2- Hexanone 22, u 26. u 24, u 264. u 29. U 23, u
79-00-511,1,2-Trichloroethane 4.5y 5.3 U 4.8 u 4.9 u 5.8 U 4.6 u
127-18-4 |Tetrachloroethene 4.5 v 5.3 U 4.8 u 4.9 u 5.8 u 4.6 u
124-48~1Dibromoch L or omethane 4.5y 5.3 U 48 U 4.9 U 5.8 u 48U
108-90-7 |Chlorabenzene 4.5 u 5.3 U 4.8 u 4.9 u 5.8 u 4.6 U
100-41-4 {Ethylbenzene £, U 2.1 J 0.91 4 4.9 U 5.8 u 66 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 45 U 5.3 .U 4.8 u 4.9 u 5.8 u 4.6 u
75-25-2 [Bromoform 4,5 U 5.3 u 4.8 u 4.9 u 5.8 u 4.6 U
79-34<511,1,2,2-Tetrachlorcethane 4.5 u 5.3 U 4.8 u 4.9 u 5.8 u 4,6 u
540-59-0|1,2-Dichloroethene (total) 4.5 u 5.3 u 4.3 J 4.9 u 35. 2.4 J
155-60-5:Itrans-1,2-Dichioroethene 3727227777 : CIrT72227277 29222272272 72772222772 27772272772 272227272772
156-59-2 cis-1,2-Dichloroethene 7?2227?272?7 7777172777 2?227717777? 2222222222 2272722277 22227227277

*** Validation Complete ***x




DATALCP3 CHARLESTON - ZONE A Page: 5
12714799 NAVAIL, BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SUBSSE VOA - SAMPLE 1D =-===-2> | (39-C-B040-01 - i) 039-8-B061-04-:
ORIGINAL: 1D —=-~->:{-039C806007 -~ - |- D395B0S1D1
U LAB SAMPLE 1D ~-~>] $8B626T*2 . .. 5886267%3
. 1D FROM-REPORT -->» | 039CB0&00T. .~ | D3I9SBOEI0A
- SAMPLE “DAYE "=--<=3 {0/ 13798 Lo A 0413798
DATE ANALYZED ~-=3 | 10716798 - .00 0| 1016498
MATRIX <omwmnwmus > 86il-- Soil
UNITS 25emmsxmess > UGS Al uasks ‘A
CAS # Parameter ECZADT .. VAL | ECZAD " VAL
74-87-3 |Chloromethane 9.2 u 8.9 u
75-01-4 Vinyl chloride 9.2 e} 8.9 U
74-83-9 [Bromomethane 9.2 U - 8.9 u
75-00-3 [Chloroethane Ce2 ey 8.9 U
67-64-1 |[Acetone 9.2 U 8.9 u
. 75<35-4{1,1-Dichioroethene AN ) 4.5 U
75-15-0 |Carbon disulfide 4.6 U 4.5 U
. 75-09-2 |[Methylene chioride- Gib U 4.5 U
108-05-4 [Vinyl acetate 92 U 8.9 u
75-34-3 |1, 1-Dichloroethane bl 4.5 0 U
78-93-3 |2-Butanone (MEK) 23. u 22. U
67-56-3 |Chloroform . R - TR I E 4.5 U
71-55-6|1,1,1-Trichloroethane 4.6 u 4.5 U
56-23-5/|Carbon tetrachloride . ! 4,60 4.5 u
107-06-2 [1,2-Dichlorcethane 4.6 §] 4.5 U
71=43+2 |Benzene 4.6 d 4.5 63
_ 79-01-6 |Trichloroethene 4.6 u 4.5 U
78-87-511,2-Dichloropropane I 8 R ¥ &S50
75-27-4 |Bromodichloromethane 4.6 U 4.5 u
110-75-8{2-Chloroethyl” vinyl ether 46 uR 45,7 R
108-10-1 |4-Methyl - 2-Pentanone (MIBX) 23. U 22, u
10061-01-5 lcis=1,3Dichloropropene. : A 1 RS U
108-88-3 |Toluene ] 4.6 u 4.5 u
100615026 [trans=1;,3-Dichloropropene kU 4.5 U
591-78-6 [2-Hexanone 23. U 22. 1]
Lo 79-00-51%,1,2-Trichloroethane 467U 6.5y
127-18-4 |Tetrachloroethene 4.6 u 4.5 1]
" 424-48-1 [Dibromochloromethane B F B 4.5 J]
108-90-7 |{Chlorobenzene 4.6 u 4.5 ]
- 400414 jEthylbenzene Ckie U T S TR
1330-20-7 |Xylene (Total) 4.6 V] 4.5 u
100-42-5:|Styrene 4.6 U &5 u
75-25-2 |Bromoform 4.6 V] 4.5 u
79-34-51, 1,2,2-Fetrachloroethane L6l 4.5 u
540-59-0 |1,2-Dichleroethene (total) &6 U 0.79 4
156-60+5:[trans-1,2-Dichloroethene 12222222222 : 12222222772
156-59-2 |cis-1,2-Dichloroethene 277722772272 272723777

*xx Yalidatiomm Comnmlete **x




DATALCP3 CHARLESTON - ZONE A Page: 7
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SWBLE-META " SAMPLE 1D ~-=---- >| 039:5:8047-01 . | 039-§-8048-01 1 039-5:B049-01 . - | 039-S-BO50-01 039-5-B051-01 - | 039-§-8052-01
i © - ORTGINAL D =<===>1 039SB04701 170395804801 0395804901 0395B05001 039sB05101 .0395805201
-LAB SAMPLE ID. --->1 -0810201-01- S F 981029102 9810291-03" " 9810291-04 - .| 9810291-05. . -] 981039812
ID: FROM REPORT -->| 039SBO4TO1 1. . -] '039SBO4BO1 0395804501 - - 0395805001 0393805101 0395805201
SAMPLE ‘DRTE -~+<->| 10712/98 S L ADg12/98 110/12/98 10712/98 10712798 10£13/98
DATE ENTRACTED -=~> | :10722/98: oo 110722798 10/22/98 10722798 10722/98 1023798
DATE ANALYZED ---> 10727798 = : 10727798 ©10s27/98 10727798 10727798 10727798 ¢
MATRIX ~-=--=n-ns >} Soil o - 1iseil Sail : “$oft Soil . ]'seit
UNITS o w~mdmmdnam >| MG/KG TR MGIKG A NG/KG A | MG/KG A| MG/XG A| MG/KG A
CAS #iParameter : © 1 ENOO8 VAL .| ENOOS VAL | ENOOS VAL | ENOOB VAL | ENOOB VAL | ENOOY VAL
7429-90-5 [Aluminum (AL) 3840. J 1090. J 1170. J 6830. J 4360. J 5090.
7640-36-0JAnt imony (5b) 1.9 ud 1.8 UJ 1.8 uJ 1.7 W 1.9 ud 1.7 uJ
7440-38-2 [arsenic (As) 1.1 0.82 J 0.83 4 2.6 8.1 2.1
7440-39-3{Barium (Ba) 15.1 J 7.5 4 8.3 20.3 125. 21.4
T440-41-7 [Beryllium (Be) 0.17 0.05 J 0.04 J 0.13 J 0.37 0.16 J
7440-43~9-fcCadmium’ (Cd) 047U 0.28 - ud 0.235 - uJ 0.15 0.77 U 0.28
7440-70-2 [calcium (Ca) 186. J 72.9 115. J 1900. J 7210. J _ 797. u
7440<47-3 IChromium: (CF) 3700 2.4 2.7 9.5 18.9 6. :
7440-48-4 [cobalt (Co) 0.75 0.45 0.46 U 0.43 U 2.8 0.85
7440-50-8 [Copper (Cuy 2. 00 0.49- 1.8 1 STl 35, : 2.5
7439-89-6 [iron (Fe) 2270. Jd 1120. J 1500. J 6980. J 11300, J 4220,
7439-92- 1 |Lead: (Pb}- 9.4 2.4 C12.2 8.7 92. 9.1
7439-95-4 [Magnesium (Mg) ] i 155 J 63. J 68.8 J 364. J 349, J 193, J
- T439-96+5 [Manganese: (Mn) R 3 B R 6. 4 5. J 19. J 3.2 ¢ i 18.9
7439-97-6 |Mercury (Hg) 0.05 0.03 U 0.05 0.06 0.09 0.08
7640-02<0 |Nickel (Ni) : : 1.9 4 ¢.57 U 0.58 U 1.8 8.2 1.9 &
7440-09-7 |Potassium (K) 103. J 62.5 67.8 253. 4 454. J 127. u
7TT82-49-2 [Selenium (Se¥y 7 . IR T S0 VD AR 0.93" Ul 1.1 W ' 0.94. W 0.99 UJ 0.09:-: UJ
T44D-22-4 |Silver (Ag) 0.89 uJ 0.45 U 0.77 uJ 0.43 U 0.55 U 0.48
T440-2355 [Sodiim (Na) AFBE : S SR 13,3070 36.2 J 465.° J R - SR
7440-28-0 [Thatlium (TLY 0.18 U 0.17 U 0.26 0.17 U 0.2 U 0.15 U
- FL40-62-2 Wanadium (V) | B Sk EREN W 2.8 31y 14.:6 19.2 ' 7.3
7440-66-6 [2inc (2n) o 375 4 1.3 W 6.9 J 8.8 J 102. J 7.4
(TR40-31-5 [Tin-(Sn)~ ' S SRR 10+ R || 100, v 100 1] 100. u 100, U S 1000 U

%% Validation Comnlete *x+




DATALCP3 CHARLESTON - ZONE A Page: 8
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SWBLG-META - . SAMPLE ID. ==---%= >1 039-§-B053-07 | 039-5-8054-01 039-5-B055-01 039-5$-8056-01 039-$-B057-01 039-5-8059-01
SR ORIGINALID --~<> {1039$80530%. - 0395805401 D395B05501 039SBOS601 - 039SB05701 0395805901
LAB. SAMPLE 1D ---5 | 981039813 -9B10398-11 - 9810398-10 9810398-09 9810398-08 9810398-07
‘1D “FROMREPORT. ~->] 0395805301 0395805401 | 0395805501 0398805601 039SB05701 1-0398B0590 ¥
i SAMPLE DATE <<= 5110743798 16713798 10743798 10713798 10/13/98 | 10743798
“DATE EXTRACTED ‘~~>{ 10723/98 10/723/98 10723/98 10/23/98 10/23/98 10723/98
DATE ANALYZED -=-> | 10/27/98 10727/98 10727798 10/27/98 10/27/98 110727498
TMATRIX = i=ass-eaan ) g8i1 : Soil Soil Soil Soil ['soil:
UNITS ---=<-c-=rn >| MG/KG A MB/KG MG/KG A | MG/KG MG/KG A| MG/XG A
CAS #|Parameter ENOOS VAL | ENGOY VAL, | ENOO? VAL .| ENDO9 VAL | ENOO9 VAL, | ENOO9 VAL
7429-90-5 [Aluminum (AL) - 6100. 1940. 22200. 6100. 15100. 3160.
7640-3&-0 {Ant imany:- (Sb) 1:9 W 1.9 Ud 3.4 J 1.8 uJ 2. ul 1.6 Ud
7440-38-2 |Arsenic (As) 2.2 0.96 J 7.7 2.2 6.6 5.
7440-39-3 [Barfum {Ba) 1977 0 5.4 4 22.9 12,6 J 17.6 4 23.7
7440-41-7 [Beryllium (Be} 0.12 4 0.06 J 0.43  J 0.4 4 0.31 4 0.14 J

- 7440-43-9 |Cadmium: (Cd) 017U 017 U 0.18. U 0.16 U 0.18 U 0.15 - u
7440-70-2 |catcium (Ca) 297. U 198. u 1100, , 591. u 504 . u 13900.

- Th40:67~3 {Chromium (Cr) 580 7t 448 . 8.9 27.3 8.3
7440-48-4 [Cobalt (Co) 1.1 4 0.47 U 2.9 0.81 J 1.7 J 1.3 J
T440-50+8 |Copper (L) 380y 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 |tead (Pb) 5.4 L A7.3 ‘9.3 4, 8.3 C26.4
7439-95-4 [Magnesium (Mg) 232. J 145, J 2070. 421, J 1010. 285. J
7439+ 96-5 [Manganese (Mn) W 4% : N ST -32.8 6.7 16.5 33.2 S
7439-97-6 [Mercury (Hg) 0.06 0.04 U 0.09 0.04 U 0.05 0.31
T440-02-0 [Nickel (Ni). . 2.8, J 0.85 .. J 4,2 J 1.7 4 3.2 J 4.6
7440-09-7 [Potassium (K} 158. u 105. u 1300. 281. J 637. 135. u

- TI82:49-2 [satenium (Se) 0.52° us 0.5 W 0.54 uwJ 0.49 Wl 0,55 uJ 10.09- W
7440-22-4 |Sitver (Ag) 0.86 0.47 U 0.56 0.45 U 0. u 0.61 J

. 7640+23+5 isodium (Na) 206 0 33,7000 . B7. J 14.1 ] 30.9 - U 34.6 ..U
7440-28-0{Thak lium (T1) 0.17 U 0.6 U 0.26 J 0.19 J 034 4 0.15 U

| PUED-6252 ManadTum (V) 5.8 33y 54.6 12.1 44 .2 S -3
7440-66-6 [Zinc (2n} 5.8 U 20.5 24.3 6.6 14.3 40.9

©7440431-51Fin. (Sn) o0, 00 U 100, U 100. ] 100.. u 100. u

%%k Validation Comnlete *i%




DATALCP3 CHARLESTON - ZONE A Page: 9
12/14/9% NAVAI, BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SWB46-META SAMPLE 1D “---- -=>1039-5-8060-01 039-C-80560-01 039-5-B0&1-01
: ORIGINAL 1D -~<~-> | 0395806001 : 035CB06001 6395806101
LAB -SAMPLE 1D =~~5| 9810398204 " 9810398-05 9810398+ 06
ID: FROM REPORT =-%1{ 0395804007 039CRO&00Y 0395806101
SAMPLE DATE ----- >1.10/13/98 10713798 10713798
DATE -EXTRACTED --~> |- 10723798 “40/23/98 10723/98
DATE ANALYZED ---»|:10727/98 10727198 10/27/98
MATRIX. -mmeeom o > Seil Sotk Soil_
UNIYS ~-=-smmmmos > ‘MG/KE A} MG/KG A MG/XG
CAS - #|Parameter | ‘ENDOS VAL | ENODS VAL | ENOOY VAL
7429-90-5 |JAluminum (AL) 3710. 3640. 7400.
7440-36-0 {Ant imony (5b) 1.8 ud 1.9 uJ 1.9 - ud
7440-38-2 |[Arsenic (As) 1.1 1. 3.3
T440-39-3 18arium (Ba} 19. J 16.3 J 16.8 J
7440-41-7 [Beryllium (Be) 0.12 J 0.14 4 0.16 J
7440-43-9 [Cadmium (Cd) 0.2 J 0.17 u 6.17. U
7440-70-2 [Calcium {Ca) 375. u 755. u 1270.
7440-47-3\Chromium (Cr) 2.8 5] 3.2 u 1M.6
T440-48-4 |Cobalt (Co) 0.64 J 0.78 0.97 U
T440-50-8 {Copper. (Cu) 1.1 J 0.75 U 2.7
7439-89-6 {Iron (Fe) 2310. 2540. 11900.
7439-92-1itead (PH) 6.3 6. 6.3
7439-95-4 Magnesium (Mg) 81.5 J 81. J 414, J
- Th39-96-5 Manganese | (Mn) 43.2 42. 10.:4
7439-97-6 |Mercury (Mg} 0.05 0.06 .06
Th40-02-0:Nickel (Ni) 1.3 J 1.1 J 1.3 J
7440-09-7 |Potassium (K) 70.9 U 73.8 u 384. J
7782-49-2 |selenium (Se) 0,112 Ud 0.11 - 0.5 ud
7440-22-4 |Silver (Ag) a.46 U 0.47 U 0.47 U
TG0+ 23-5 S odi um (NB) 1.2 0 1.3 U 23,650
7460-28-0 |Thallium (TL) 0,17 U 0.18 U 0.16 U
7640-62+2 {vanadium (V) 4.5 J 4.8 fl 19.9
7440-66-6 12inc (2n) 3.9 v 3.4 U 7.4
T640-31-5.Tin (SN) 100, - U 100. u 100. u
*k*x Validatiom Comnleates %%




@

DATALCP3 CHARLESTON - ZONE A Page: 10
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
- SWBAE. SVOA CU SAMPLE D samssse >1.039-5-8047-01 103982806801 - 039-5-B049- 01 '039-5-B050-01 -039-8-B051-01 039-5-B052-01
: U UORTGIMAL JD . << <= > 039580470 039SBO4801- - 0395804901 0395805001 .- 0395B805101°° - 0395805201
o LAB SAMPLE 1D - - ORI029Y~08. . 0 9810291-02. - 981029103 - . - 9B10291-04 9810291-05 © . 9810398-12:
1D "FROM REPORY--=>| ‘039SROATHL : 0395804801 - 0395804901 0395805001 0393805101 0398805201
C SAMPLE DATE ====->| 10/12/98 10712/98 10712798 . 10712/98 10712798 10/13/98
OATE EXTRACTED : =<>:| 10/ 16/98 10/16/98 S 1016798 10716/98 10716/98 - 10/24/98
T DATE ANALYZED -~} 10/30/98 10730798 10730798 *10/30/98 10730798 T1712/98
MATRIX --mrmm s >4 §oTli Soil <o Soil: Soil Soii soit
UNITS w-m-m e >:UG/KG: : UG/KG UG/XG UG/XG UG/KG UG/KG
‘CAS # lParameter ENOOS VAL | ENDOS VAL | ENODS " VAL | ENOOB VAL | ENOO8 VAL | ENOOY. - VAL
108-95-2 {Phenol 370. u 360. u 380. u 370. u 380. U 370. u
© ¥11-4h-4ibist2-Chloroethyl)ether 370, K 360. u 38D, u 370. 3] 380. U 370.. U
95-57-8|2-Chlorophenol 370. u 360, u 380. u 370. U 380. U 370. u
541-73:1:|1,3-Dichiorobenzene 370, u 360. u 380. u 370. y 380. U 370. y
106-46-7 |1,4-Dichlorobenzene 370. u 360. u 380. u 370. 1] 380. u 370. u
100-51-6]Benzyl alecohol ‘370. u 360. u 380. u 370. Y 380. U 370.: u
95-50-1|1,2-Dichlorobenzene 370. u 360. u 380. u 370, u 380. u 370. u
95-48-7 |2-Methylphenol (o-Cresal) 370. u 350. u 380. u 370. u 380. u 370. U
621-64-7 [N-Nitroso-di-n-propylamine 370. U 360. u 380. u 370. u 380. U 370. ud
67-T2+1Hexachloroethane 370, U 360, u 380, u 370 u 380, u 370.- u
$8-95-3 |Nitrobenzene 370. U 360. u 380. u 370. U 380. u 370. U
78-59+-1{Isophorone 370. 1] 350, U 380. u 370. U 330. u 370.. u
88-75-5 |2-Nitrophenol 370. u 360. u 380. U 370. u 380. u 370. U
105+-67-9:{2,4-Dimethylphenof - 370. U 360. u 380.. U 370. U 380. - u: 370. u
65-85-0 [Benzoic acid 1900. u 1800. u 1900. u 1800. u 1900. u 1900. U
111-91=1|bis(2-Chloroethoxy)methane "370. u 350, U 380.. o 370. U 380. u 370, u
120-83-2 |2,4-Dichlorophenol - 370. u 360. u 380. u 370. u 380. u 370. u
120-82-1.|1,2,4-Trichlorobenzene TR0 360. U 380, u 370. 0] 380. U 370. u
91-20-3 [Naphthalene 370. u 360. U 380. u 370. u 380. u 370. u
106:47-8 |4-Chloroaniline 370, u - 360. u 380. u 370. U 380.: u 370, U
87-68-3 [Hexachlorobutadiene N 370. U 360. u 380. u 370. u 380. u 370. U
59:5G-714~Chloro-3=methylphenal - B v R 360. . U 380. u 370. U 380. u 370.° u
91-57-6 [2-Methy Lnaphthalene 370. u 360. u 110. J 370. u 380. u 370. U
TT-47-4 {Hexachlorocyclopentadiere 370, U 360. VRS 380, u. 370. u 380. u 370.: U
88-06-2 |2,4,6-Trichlorophenol 370. u 360. U 380. u 370, U 380. U 370. u
95495 +4:(2, 4 5 Trichloropheriol 370, 500 360, U 380, U 370. ] 380. U 370 U
91-58-7 |2-Chloronaphthalene 370. u 360. u 380. u 370. u 380. u 370. u
oo 88-74-§|2-Nitroanitine ..~ 370, U 350. U 380. u 370, u 380. . v 370. -y
131-11-3 [Dimethyl phthalate 370, u 360, u 380. U 370. u 380. u 370. u
208-96-8 [Acenaphthylene 11 TR 360, u 380. u 370. U 380. u 370. u
606-20-2 |2,6-Dinitrotoluene 370. u 340. u 380. u 370. u 380. u 370. u
[99-09-2 [3-Nitroaniline ! Iro. U 380. - U 380, - U '370. u 380. u 370. u
83-32-9 [Acenaphthene 370. U 360. U 380. u 370. u 380. u 370. u
51-28-512,4-DFnitrophenol 500 720 U 760. u 730, U 760. u 740. u
100-02-7 |4-Nitrophenol 750. u 720. u 760. u 730. u 760, u 740, u
132-64-9 [pibeénzofuran 370. u 360. u 380. U 370. U 380. u 370. U
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DATALCP3 CHARLESTON - ZONE A Page: 11
12/14/99 NAVAIL, BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SWBA6 SVOA! " 1 SAMPLE 'ID '~-=--=-> 039:5-B047-0% . - ["039-8-B04B-01 039:5-B049:01 [ 039-5-B050-01 039-5-B051-01. - - | 639-8-B052-01
R T e ORIGINAL 1D =5~ 5:{- 0398804701 Go[-DBYSBO4BOT T " 0395804901 an- | 6398805001 0395805101 0395805201
- LAB SAMPLE S ID: ==~5 [ 9810291=015: 1000 4 | 9810291~ 02 - | 9810291-03. .- i) 981029104 - | e810291-05"" | 9810398-12:
ID FROH.REPORT-e??vYO39$BU¢7B1 LI DBOSB0ABRY 0398B04901 - U F0395805001 0393805101 - 0395805201
SAMPLE DAYE -~~--> 10712798 S 10712798 1012798 10/12/98 - 10/12/98: 10713798
DATE EXTRACTED. -->|10/16/98 =~ = 10/16/98 : 10/16/98: . ~oo10/16/98 : 10/16/98: 10724/98
DATE. AHALYZED -==> [ 10/30/98 s 10730/98 | 16/30/98: : 110/30/98 10730798 - : 11/12/98
MATRIX s=--mzmesa »>[ Soil ' ' Soil Soil | soit Soil Soil
UNITS =2--mmmmma- >| UG/KG A UG/KG © A uesks A UG/KG A uG/Ke A} UG/KG A
CAS # Paraméter- : : < Enoos VAL | ENOOB VAL | ENODB VAL -| ENOO8 - VAL | ENDOB VAL ‘| ENOOS VAL
121-16-2 |12,4-Dinitrotoluene 370. u 360, U 380. u 370. u 380. U 270. u
84-66-2 Diethylphthalate ' : 1370, ] 360. U 380. u 370. u 380. U 370. u
7005-72-3 |4~ Chlorophenylphenyl.ether ) 370. u 360. u 380. u 370. U 380. U 370. u
86-73-7{Fluorene : : 370. U 360. 13 380. u :370. u 380. u 270. u
100-01-6 |4-Nitroaniline 370. u 360. u 380. U 370. u 380. u 370. U
- 534+52-112-Methyl-4,6-Dinitrophenal R -1 O U 720, U 760, BT 730, u 760. U 740, .y
86-30-6 |N-Nitrosodiphenylamine 370. u 360. u 380. u 370. u 380. u 370. u
101-55-3 14-Bromaphenyl - phenylether : -370, u 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 |Pentachlorophenot : : : 750, 3] 720, {] 760, u 730. U 750. ] 740, u
85-01-8 [Phenanthrene 370. u 360, 1] 80. J 370. u 380. u 370. u
120-12-7 JAnthracene . ' : : 370. U 360. 1] 380. U 370. u 380. u 370. y
84-74-2 IDi-n-butylphthalate 370, u 360, u 380. U 370. u 380. U 370. u
20&-44 = 0:3F LuoFanthene : ] ORI 43 u 36020 U 351 R :370. U 380. U 370. U
129-00-0 [Pyrene _ _ 370, U 360. u 380. U 370. u 380. u 370. u
85-58:7 [Butylbenzyiphthalate Sl 370, U 380, U 380. u 3700 u 380, u .- 370. u
- 91-94-113,3'-Dichlorobenzidine 370. u 360. U 380. U 370. u 380. u 370. u
56-55-3 |Benzo(a)anthracene _ : 370, LT 360. y 380.. u 370. u 380, U 370. U
218-01-9 [Chrysene _ 370, U 360, U 73. J 370. U 380, u 370. T}
TH7+81-Tbis(2- Ethythexyl)phthalate (BEHP) J370. BET S 360.. O 460 : 370. u 380. u 69, J
117-84-0 |Di-n-octyl phthalate 370. u 360. u 380. u 370. u 380. u 370. u
205-99-2/|Benzolb) fluoranthene . B 74 RRER R 1 380, 0 U 380. U S370. u 380. U “ 3700 u
207-08-9 [Benzo{k)flucranthene 370. u 360. u 380. u 370. u 380. u 370. u
50:32-8{Benzo(a)pyrene. : : : B 7 (¢ R 360. U 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'u:benz(a hyanthracene SRS 1( PRRENEE T3 360, U’ 380. u 370. U 380, U 370, g
191-24-2 |Benzo(g,h,i)perytene 370. U 360. u 380. u 270. u 380. u 370. 1]
106-44~5 {4-Methylphenol (p-Lresol) : : 370 e 360. U 380. -y 370. u 380. U 370. ¢ u
108-60-1 |2,2"'-oxybis(1-Chloropropane) 370. U 3560. V] 380. u 370. u 380. u 370. 1]

*kkk UnalidAatimmn Crrmleote x4




DATALCP3 CHARLESTON - ZONE A Page: 12
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SWBLE SVOA _SAHPLE 1D <==<==<5 | 039-5-B053-0% <1 059-5-8054-01 -039-5-B055-01 039-S-B056-01 039-5-8057-01 039-5-8059-01
: S ORTGINAL 1D -=--- » [ 9395805301 0398805401 0395805501 0395805601 0395805701 0395805901
- LAB SAMPLE: 1D ===>:[ 981039813 - 9810398~17 -9810398-10 ‘9B10398-09 - 9810398-08 - 1'9810398-07
ID.‘FROM:REPORT. ~-=> | ‘039SB05301 0395B05401 039SB0S501 0395805601 039SB05701 0395805907
SAMPLE ‘DATE .~---- >-10/13/98 1013798 10/13/98 10/13/798 10713/98 : 10713798
DATE ‘EXTRACTED: -->|:10/24/98 10724798 10724798 10724498 10724498 10724798
DATE ANALYZED --->[11/12/98 11712798 11/09/98 11799/98 11/09/98 11709/98
[MATRIX ikt g -1 1 Y I 8eit. . Soil Soil Soil Soil
UNITS -osdoennlds >| UG/XG UG/KG A | UG/KG Al ua/sKG UG/KG UG/KG
- CAS #lparameter ENQO9 VAL [ -ENOO9. . VAL EN0OO9 VAL . |: ERQOS VAL ENOO9 VAL ENDG9 VAL |
108-95-2 |Phenol 380. u 370. U 410. u 390. u 420. u 360. U
111-64+4 |bis(2-Chloroethyl)ether.. 1380, u 370. v 410. U 390. u 420, u 360. u
95-57-B [2-ChLorophenal 380. u 370. v 410. U 390. U 420, U 360. u
541-73+111,3-tichtorobenzene 380. U 370. U 410. u - 3590. u 420. u 360. ¥]
106-46-7 [1,4-Dichlorobenzene 380. u 370. U 410. u 390. U 420. v 360. u
100-51-6 Benzyl alcohol - 380, U 370. u 410. U 390. u 420. u 360. U
95-50-1]1,2-Dichlorobenzene 380. u 370. u 410. U 390. U 420. u 260. u
(9y=48-7:[2-Methylphenol : (o-Cresol).-. 380. u 370. U 410. u 390. u 420. u 360. U
621-64-7 |[N-Nitroso-di-n- propylamlne 380. ud 370. uJ 410. u 390. u 420. u 360. u
67-T2-1 {Hexachloroethane 380. U 370, U 410. u 390. U 420, U © 360. u
98-95-3 (Ni trobenzene 380. u 370. U 410. u 390. u 420, u 360. u
78-59-1'|tsophorone 380.. u '370. U 410. U 390. U 420. u 360. u
88-75-5 |2-Ni trophenol 380. u 370. u 410. u 390. U 420. U 360. u
105-67+9[2,4-Dimethy | phenol 380, u- 370. u 410; u 390. u 420, u 360. u
65-85-0 IBenzoic acid ) 1900. u 1900, u 2100. u 2000. u 2100, U 1800. u
o H1-94=14bis(2-Chloroethoxy)methane 3800 U 370 1 410, Su. 390. u 420. u 360, u
120-83-2 |2,4-Dichlorophenol 380. u 370. u 410. u 390. u 420. u 360. u
120-82:1 1,2, 4= Trich orobenzene CU3B0. U RN, 7 PRI 410 u 390. u 420, U 360. - U
91-20—3_Naphthalene 380. U 370. u 410. v 390. U 620. U 360. u
CI106<47-8 16+ Chloroaniline 380. u 370, 0 410. y 390. u 420, . U 360 U
87-68-3 {Hexachlorobutadiene 380, u 370. U 410. u 390. u 420. u 360. u
-59+50-7 {&=~Chlora=3-methyphenol . 7380 u 370 u 410, u 390. u 420. u 360. ]
91-57-6 12-Methylnaphthalene ) 380. u 370. U 410, U 390. u 420. u 360. U
- FT-&T-4 {Hexachlorocye Lopentadiene C380: <3700 410 1} 390. u 42000 U 360, o
88-06-21{2,4,6-Trichlorophenol 380. u 370. u 410. u 390. u 420. u 360. u
95-95-4 12,4, 5-Trichlorophenol 380, U - 370. U 410. u 390. u 420, U 360, U
91-58-7 |2-Chloronaphthalene 380. U _370. U 410. U 390, U 420. u 360. u
88744 [2-Nitroaniline 380: u 370, U 410. u: 390. U 420, u 360. u
131-11-3 |pimethyl phthalate 380. U 370. U 410. u 390. u 420. u 360. u
208-96-8 |Acenaphthylene . 380: U 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. u
99-09:2{3-Kitroaniline. 380, L 370, U C 410, U 390. ~u 420. U 360. U
83-32-9 [Acenaphthene 380. U 370. u 410. u 390. U 420. U 360. u
. 151428512 4 <Dini trophenol 760, U- 750, U 820. u 780. U 840, u 720. U
100-02-7 [4-Ni trophenol 760. u 750. U 820. u 780. u 840. u 720. u
132-64-9.[Dibenzofuran 380. u 370. t 410. U 390. u 420, u 360. u

*x* Validatrion Commlete *¥x%
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DATALCP3 CHARLESTON - ZONE A Page: 13
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SUBAS_SVOA L o SAMPLE 1D swimrmess| 1039~ 5 5053 <01 . {039-5-B054-01 03%9-5-B055-01 7} 0%9-5-B056-01 039-5-8057-01 /| 039-$-8059-01
S co L ORTGINAL: D £ 3 CO39SROS30T 0395805401 .. 2 10398BOSS0Y - 0395305601 0395805701 0395805901
- LABSAMPLE ‘1D ~=->| ‘9B10398- 130 P 0810398511 SN 9810398-10. 2810398-09 9810398-08 - 9810398-07
;21D FROM: REPORT == ;'0393505301 s ) 39SBA5401 o 0398805501 - - 0395805601 - 039SB05701 0395805907
- SAMPLE ‘DATE: ==-=- >[.-104135/98 o 1041398 10713798 . : 10/13/98 18/13/98 - : 10713798
'DATE EXTRACTED -->| 10724768 " TNOfR4/9B 10724/98 10/24/98 10/24/98 : 10/24/98
DATE AMALYZED -==54 14/12/98: | 11712798 11/09/58 11/09/98 11/09/98 11709/98
MATRIX -2 -=-s ~exliseit o o seit Soil : - | et Soil soil
ONITS =m=-=cmmas > LUBIKG A us/Ke © Al us/Ke Aluezke A| UG/KG A} UB/KE A
.- CAS #|[Parameter . : ENOO9. v o VAL | ENOO9 VAL | ENOO9 VAL | ENOO9 VAL | ENOD9 VAL | ENOO9 VAL
121-14-22,4-Dinitrotoluene _ ~ 380. u 370. u 410, u 390. u 420. ] 360. u
84-66-2 [piethylphthalate . . 380, 370. U 410. U 390. U 420. . 1] 360. ]
7005-72-3 [4- Chloropheny{phenylether 380. u 370. u 410. U 390. u 420. u 360. U
B86-T3:7 JFluorene : ) O BR0 370. U 410. u - 390. U 420, ] 360. U
100-01-6 [4-Nitroaniline 380. u 370. u 410, u 390. u 420. u 360. 1]
534-52-1 [2-Methyl-4,6-Dini trdphenol- ‘. 2607 U 750. u 820. U 780. u 840. u 720. 1]
85-30-6 |N-Ni trosodiphenylamine 380. u 370. u 410. u 390. u 420. U 360. U
101-55-3 {4-Bromopheny i -phenylether : R .1 S U ~.370. U 410. u 390. u 420, v 360. u
118-74-1 |Hexach lorobenzene 380. u 370. u 410. u 390. u 420. U 360. U
87-86-5 [Pentachtorophenol : S e, U 750. u 820, u 780. u 840. 1] 720. u
85-01-8 [Phenanthrene 380. u 370. u 410. u 390. u 420. u 360. U
120:12-7 |Anthracene : 380. U 370. U 410, 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+464~0Flusranthene BT 4 380, 4 370. U D405 U 390. u 420.. u 45, J
129-00-0 [Pyrene 380, u 370. u 410. u ~ 390. u 420. u 47. J
85-68-7 [Butylbenzylphthalate ' 380, Y 370. u 410. u 90. U 420, u 360. u-
91-94-1 (3,3 -Dichlorobenzidine 380. u 370. u 410. u 3%90. U 420. u 360, u
56-55-% |Benzo(aanthracene C Ep 280, U 37G. -y - 410, U 390. U 420, u 360.. U
218-01-9 [Chrysene _ S 380, u 370. u 410. U 3%0. u 420, u 360. u
117-81-7 [bis(2-Ethylhexyl yptithalate (BEWP) [/ .. 43, 4o 87. 3 760. 4 .98, d 3%0. d 360 i
117-84-00i-n-octyl phthalate 380. u 370. 1] 410. u 390. u 420. u 360. u
- -205-99-2 J8enzotb) fluoranthene . - o RS 11 B U 370. U 410, U 390. U 420, u 38L J
207-08-9 |Benzo(k) f lueranthene 380. u 370. u 410. u 390. u 420. u 360. u
50-32~8 |genzo(a)pyrene : . .-1380, u 370. u 410, u 390. 1] 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 [pibenz(a, hyanthracene {0 380, y 370. u 410, v 390. u 420, U 360. U
191-24-2 [Benzo(g,h, i)perylene 380. u 370. u 410. u 390. 1] 420. U 360. u
106-44+5 J6-Methylphenol (p-Cresoly 0 "o 380, U :370.. 1 410. ‘o 390. u 420, u 350. U
108-60-12,2"' -oxybis(1-Chloropropane) 380. U 370. U 410, u 390. u 420. u 360. u
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DATALCP3 CHARLESTON - ZONE A Page: 14
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
SUBAL SVOA o SAMPLE Il =<+ -=<->| 039-5-B060- 01 17039-6-8060=01 -039-5-8061-01
R CORTGINAL 1D ===-=->1 0396806007 - 0390B0S00T - 0395804101
LAB-SAMPLE - 1D ~~~5| 9810398-04 981039805 9810398-06
1D FROM REPORT. <=3 |-.0395B04007 -1 D39LB0600Y 0395806101
U SAMPLE ‘DATE ===~7=% | 10713/98" - 10713798 - 10/13/98
“DATE EXTRACTED. -->| 10/24/98 10/24/98 10724/98
DATE AMALYZED -=<3:|"11705/98: 11706798 11709798
CMATRIX =wmmesm oyl GOI L 0 Soil - | 80il
UNITS ==mcmnmcnss »{-us7ka AL UGIKG | UG/XG A
CAS #|Parameter ENOO? VAL | ENDO9 - VAL - | ‘ENODY VAL
108-95-2 |Phenol 380. U 380. U 380. U
1-44=4 jbis(2-Chloroethyl)ether 380, - .U . 380. U 380. Y
95-57-8 |2-Chlorophenol 380. u 380. u 380. u
54%-73-1:]1,.3-Dichlorobenzene 380, u 380. u: 380. U
106-46-7 |1,4-Dichlorobenzene 380. U 380. u 380. u
100-5%-4 |Benzyl alcohaol 280, U 380, Y 380. U
95-50-111,2-Dichlorobenzene 380. u - 380. U 380. U
95=-48-7:|2-Methylphenol  (o-Cresal ) 380, u - 380, RI% 380. u
621-64-7 [N-Nitroso-di-n-propylamine 380. U 380. u 380. u
67-72~1 Hexachioroethane - ' 380, Ty 380, 0 U 380. U
98-95-3 INitrobenzene 380. u 380. u 380. u
78-59- 1}l sophorone 380. . U 380. U 380. U
88-75-5 [2-Nitrophenol 380. U 380. V) 380. u
105-67-942,4-0imethylphenol 380.. .U 380. 1 380.- U
65-85-0 [Benzoic acid 1900. U 1900. 1] 1900. U
111-91- 1 Ibis(2=Chlorpethoxy ymethane - 380, U~ 380. ] 380. d
120-83-2 |2,4-Dichlorophenol 380. u 380. ¢] 380. U
120-82-1:41,2,4-Trichl orobenzene - 380 u 380, g 380. .U
91-20-3 INaphthalene - 380. u . 380. u _380. U
= A06+47=& |4-Chloroaniline ..~ B 1:0 ISR | 380. U 380. U
87-68-3 |Hexachlorobutadiene 380. U 380. U 380. u
5¢-50-7 J4-Chicro-3-methylphenol: 380, o CBBO. W 380, (FI
91-57-6 |2-Methylnaphthalene 380. U 380. u 380. u
“TT=47-4 |Wexachtorocyclopentadiene: R 51 FELEINES ¥ - 3B0. u: 380. U
88-06-2 |2,4,6-Trichlorophenol 380. U 380. u 380. u
95-95-4 12,4 ,/5-Trichlorophenal 380, U £ 380, U - 380, U
91-58-7 [2-Chloronaphthalene 380, U 380. u 380. u
- BB-Th=4|2-Nitroaniline 3800w 380. U 380, U
131-11-3 [Dimethyl phthalate 380. U 380. U 380. U
208-96+8 {Acenaphthytlene 38¢. U 38G. u - 380. u
606-20-2 [2,6-Dinitrotoluene 380. U 380. U 380. v
99-09-23-Nitroaniline 380. - U- 7380, 1] 380, 4
83-32-9 [Acenaphthene 380. U 380. U 380. U
5%-2B-512,4-Dinitrophénal L T6D. U 770. u 770, u -
100-02-7 |4-Ni trophenol 760. U 770. U 770. U
132-64-% |Dibenzofuran 380, U 380. u 380. u
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DATALCP3 CHARLESTON - ZONE A Page: 15
12/14/99 NAVAIL BASE CHARLESTON ZONE A (NBCH) Time: 09:40
| SWB4G SVOA SAMPLE [ <--<ciox . 030-§-8060-01 117 | 0395C~B060-01 039:5-B0&1-01
i R ORIGINAL 1D -==<=>1 (039SROAK001- " 770w | 039CRDE0D] 0395805101
LAB: SAMPLE | 1D <=0 081030804 - 1) 9810398-05 9810398-06
1D FRON: REPORT. .- -> { 0395804001 G39CB06001 0395806101
. SAMPLE ‘DATE ~~--~-»1-10/13798 - 10713798 10713798 -
DATE EXTRACTED: =~>1{:10/24/98 10724798 10/24798
OATE: ANALYZED: ~-=>1:11/05/98 11/D6/98 11/09/98
MATRIX: —==r=eemmo3 V80 Soil - Soil
UNITS ==-voownnnn > | UG/KG A UG/KG A uG/kG
CAS # Parameter - ENGOS VAL ENDQ9 VAL ENOQ9 VAL
121-14-2 |2,4-Dinitrotoluene 380. u 380. u 380. u
84-66-2 [Diethylphthalate 380, u 380. U 380. u
7005-72-3 |4-Chlorophenylphenylether 380. u 380. U 380. U
86-73-+7 [Fluorene ' ‘ 380. u 380. u 380. . u
100-01-6 |[4-Nitroaniline 380. u 380. U 380. u
534-52-1 |2-Methyl -4, 6-Dinitrophencl 760. u 770. U 770! u
86-30-6 [N-Nitrosodiphenylamine 380. u 380. U 380. U
101-55-3 {4-Bromopheny ( -phenylether - - 380: A 380 u 380. U
118-74-1 |Hexachlorobenzene 380. u 380. u 380. u
87-86-5 [Pentachloropheno! 760, U 770, U 770. u
85-01-8 |Phenanthrene 380. u 380. u 380. u
120-12-7 [Anthracene 380. u 380. U 380. u
84-74-2 Di-n-butylphthalate 380, u 380. U 380. u.
206-44+0. [Fluoranthene 380, ol 380. ] 380, - U
129-00-0 |Pyrene ) 380. u 380. u 380. U
85~68-7{Butylbenzylphthalate - 380. W 380, 2y C380. .U -
91-94-1 (3,31 -Dichlorobenzidine 380. v 380. U 380. u
| '66=55:3 JBenzota)anthracene “380, U 3800y 380. u
218-01-9 [Chrysene o 380. U 380. u 380. u
H17+8%+7 [bis(2-Ethyhexyl yphthalate: ¢BEHP) : 100. g 38D u 3800 U
117-84-0 [Di-n-octyl phthalate 38, U 380. u 380, u
205-99-2|Benzo(b)f luoranthene 380, 380- Y 380, U
207-08-9 [Benzo(k) fluoranthene 0380, U 380. u 380. v
- 50=32-8{Benzola)pyrene - 3805 g 380, - v} 380. U
193-39-5 |Indeno(1,2,3-cd)pyrene 380. u 380. U 380. U
'53-70-3 {Dibenzta, hYanthracene 380700 380. U 380. U
191-24-2 |Benzo(g,h,i)perylene 380. u 380. u 380. u
106+44-5.|4<Methylphenol -{p-Cresol)y 3B, ‘0 7.1 )8 U --380. U
108-60-1|2,2"'-oxybis{1-Chloropropane} 380. u 380. u 380. u
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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:

AN .
““-.A "H.A"’

HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

EN008

December 10, 1998

EnSafe

Charleston - Zone A

October 12-13, 1998

18 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 I1I

SW846 Third Edition

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:

Cinei G. (eusi

— /2-//- 78,

j’ﬂ-ﬂul BUumburg, P@iem 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 e Lo
0398B04801 SOIL ) Xk o
0395B04901 SOIL | X | 20
039SB05001 SOIL 1 X ] i
0395B05101 SOIL 4 X ] R
0425B02601 SOIL 1 X | X X
0428B02701 SOIL X1 X | X
0428B02801 SOIL 1 X | X b X
0428B02501 SOIL X & Xk X
0428B03001 SOIL 1 X1 XX
0425803101 SOIL 1 X} X il X
0425B03201 SOIL I X E X 1 X
042CB03201 SOIL X L X E X
0428B03301 SOIL X1 X L X
0425B03401 SOIL, X . b X X
0425B03501 SOIL X P ) X | X
0428B03601 SOIL X kel X X
0425B03701 SOIL _ X Lo (X x| XX

Total Billable Samples (Water/Soil) O [18]O0O |50} 410 4]0]13]0]13

SVOA= SWE846 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 IIl 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 # ENOO8

A validation was performed on the Metals and TCLP Metals Data from SDG EN(Q08. The
data was evaluated based on the following parameters.

Data Completeness

Holding Times

Calibrations

Blianks

Interferences

Matrix Spike Recovery
Matrix Duplicates

Field Duplicates

Laboratory Controt Samples
Serial Dilutions

® & & 0 0 0 00

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

The preparation blanks exhibited contamination for the following elements.

Elements Conc. Samples affected

Barium 0.1 mg/kg  no impact

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 .62 mg/kp,  no impact

Manganese 0.27 mg/kg  no impact

Silver 0.83 mg/kg  all soil samples below 4.15 mg/kg
Zinc 0.46 mg/kg  all soit samples below 2.3 mg/kg
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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/Il all TCLP samples below 240 ug/]
Lead -24.0 ug/! all TCLP samples below 240 ug/l
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 "UJ",

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, "J".

All sample results Teft with a “B” qualifier after all other qualifications, will be
qualified with a “J” qualifier 1n place of the “B”. Value is below the CRDL but
greater than the IDL.
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SUMMARY OF DATA QUALIFICATIONS

Sample ID

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/t
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

I/ul

gl
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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
I1I 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 # EN00S

A validation was performed on the Semivolatile Data from SDG ENQO8. 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.

042SB02601
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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

SBLK?2 bis(2-ethylhexyl)phthalate  86] ug/Kg 860 ug/Kg
Samples Compound Qualification
0428802601 bis(2-ethythexyl)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

D BL

CRQL =

No Action =

The sample result for the blank contaminant is less than the sampie
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 sampie 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 QL
042S8B02601 All compounds +/- J/Ul
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:

s/ /7 /

"“-.A ‘H.A "

HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

EN009

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 ¢ MS/MSD(s)

Laucks Testing Laboratories, Inc.

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

EPA DQO Level 111

SW846 Third Edition

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
validation. All instrument

of 10% of all laboratory calculations have been verified as part of this
output, i.€. 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:

C’M é,ﬂagé..f_ /2-77-98.

faul Bﬂlumburg, Predident

Date

4127 Plaza 94 Scuth = 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 X 1 x T
0395B05301 SOIL X X
039EB05301 WATER [ X { | x
039SB05401 SOIL X X
039SB05501 SOIL X X
0395B05601 SOIL X X
039SB05701 SOIL X X
0398805901 SOIL X X
039SB06001 SOIL 11X X
039CB06001 SOIL X ]l x|l 1.
039SB06101 SOIL | X x|
042SB03801 SOIL X n X | X
0425B03901 SOIL X X X
0425804001 SOIL | X X X
0425B04101 SOIL X X X
0425B04201 SOIL X X X
0425B04301 SOIL X || I S e A X X
039SB05701 WATER 10 Ixt IxT
042SB0400 1 WATER e X e x bl

Total Billable Samples (Water/Soil) ljl6f1]10j2[0[2]0]0

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







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 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 # EN009

A validation was performed on the Semivolatile Data from SDG EN00S. 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-S-B059-01

042-S-B040-01
042-S-B042-01
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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%) ]

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%) ]
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-B054-01 N-nitroso-di-n-propylamine (-62.2%) uJ

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

(39-S-B052-01 N-nitroso-di-n-propylamine (-54.5%) uJ
(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-S-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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GILOSSARY 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 =

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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SAMPLE ID

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

042-S-B040-01

039-§-B055-01
039-S-B056-01

039-S-B054-01

039-5-B052-01
039-8-B053-01
042-S-B041-01
042-S-B042-01
042-S-B043-01

042-S-B040-01

SUMMARY OF DATA QUALIFICATIONS

COMPOUND ID

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 1 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 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¥ X % % *
® & & 0 0 0 0 0 0

* - 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 Cone, Samples affected

Calcium 1050 ug/1 all soil samples below 1050 mg/kg
Manganese 3.6 ug/l no impact

Potassium 222 ug/l all 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, "I" 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.

08




SUMMARY OF DATA QUALIFICATIONS

Sample ID Analyte DL
all soil samples below 3.7 mg/kg Cr. +
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
all “B” results all analytes B

J/uJ
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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 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 # EN0O09

A validation was performed on the TCLP Metals Data from SDG ENO(09. 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 X ¥ %

* ¥ O ® %
® O 00 00 0 0 0 0

* — 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.




SUMMARY OF DATA QUALIFICATIONS

Sample ID

all water samples

all “B” results

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

all analytes B

QL
il

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 L.CS 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 # ENO0O9

A validation was performed on the SPLP Metals Data from SDG ENO(9, 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

+*
® ® & 00 0 0 0 O O

* ¥ ¥ ¥

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

This reviewer qualifies all samples results below ten times the negative bias as
estimated, "J" or "UJI". '
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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 Ul
all water samples below 241 ug/l Pb.

all water samples below 439 ug/l Se.

all water samples Ag. +/U I/a)
all “B” results all analytes B J
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: ECZAO01

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:

é xﬂu\,/ea_—- /- 34-9 S,
jﬁau] B. Iélmburg, Pre51 Date

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




SDG# ECZAO01

Samples and Fractions Reviewed

Sample Identifications Analytical Fractions

ENSAFE [D MATRIX
0398B04701 SOIL
039SB04801 SOIL
0395B04%01 SOIL
0393B05001 SOIL
039SB05101 SOIL
039SB05201 SOIL
0395B05301 SOIL
039TB05301 WATER
039EB05301 WATER
039SB05401 SOIL
0395B05501 SOIL
0395B05601 SOIL
039SB05701 SOIL
0395B06001 SOIL
039CB06001 SOIL
0395B06101 SOIL

Total Billable Samples (Water/Soil)

VOA= SW846 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 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 # ECZA01

A validation was performed on the Volatile Data from SDG ECZAQ1. 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

* - All 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-chloroethyl vinyl ether (0.010)
0395B04801
039SB04901
039SB05001
0398B05101
039SB06001
039CB06001
039SB06101
039SB05601
039SB05401
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
0395B06101
0395B05601
0395B05401
039SB05201
039SB05301
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DATA ASSESSMENT NARRATIVE
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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)
0398B05501

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 Level

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

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

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

Samples Compound Qualification
039SB05501 toluene CRQL
0395B04701 acetone U
0395SB04801
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
0398805101 chlorobenzene-d5
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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.

039SB05001RE

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

039SB05101
‘System Performance and Overall Assessment

The data, as reported, required qualifications/rejections.
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GLOSSARY OF DATA QUALIFIERS
IFICATION CODE
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 QUALIFICATION CODE

CRQL = 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.

U = 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.

No Action = 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.

<o
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AMPLE ID

039SB04701
039SB04801
039SB04901
039SB05001
039SB05101
039SB06001
039CB06001
039SB06101
0395B05601
0395B05401
0395B05201
039SB05301
0395B05701
039SB05501

039SB04701
0395B04801
0395B04901
039SB05001
039SB05101
0395B06001
039CB06001
039SB06101
039SB05601
039SB05401
039SB05201
039SB05301

039SB05701
039SB05501

039SB05501

0395B04701
0395B04801
039SB05301
039SB05501

SUMMARY OF DATA QUALIFICATIONS

MPOUND ID

2-chloroethyl vinyl ether

2-chloroethyl vinyl ether

2-chloroethy! vinyl ether

toluene

acetone

DL

+/-

+/

QL

J/UR

J/UR

J/UR

CRQL




SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID

All Associated With
039SB05001 1,4-dichlorobenzene-d4
0398B05101 chlorobenzene-d5
039SB05001 All compounds
039SB05101
039SBO5001RE 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

oL

Irdl

Do Not Use
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GROUNDWATER SAMPLING DATA AND HISTORICAL FIGURES
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039001 VOC HISTORY
500 + 11.00
Zeros are non-detects below the 5.0 ug/L detection limit.
450 A
400 . 10.00
- \\
= 350 - \\
-~
> 300 - — - N — 9.00
= ¥ A~
250 -
—
2 A o / / \
=
S 150+ / \ \
100 7.00
{ "
50 » /_N
0 J : —i : —— . - 6.00
Dec-95 Mar-9%6  Jun-%6  Sep-9%  Dec-®  Mar-97  Jun-97  Sep-97  Dec-97  Mear-98  Jun-98  Sep-98 Dec-88  Mar-99  Jun-99
12/6/95 4/3/96 4/23/96 6/20/96 10/7/96 02/17/98 10/6/98 8/4/99
—&—BENZ 25 36 47 i5 110 460 140 ]
—a&—TOL | 0 2.0 39 2.2 4.0 l 6.0 7.0 ]
—&— ETHYLBZ 10 7.0 9.0 10 34 63 53 0
—+—XYL o3 39 70 B3 72 78 2600 0
—O=—WL ELV 8.35 8.26 7.83 7.50 8.50 10.43 8.78 7.96

ELEVATION (feet MSL)



O

Figure B-26
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Figure B-27
039004 VOC HISTORY
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Figure B-29
032009 VOC HISTORY
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Figure B-31
03909D VOC HISTORY
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Figure B-32
039010 VOC HISTORY
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Figure B-33
039101 VOC HISTORY
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ELEVATION (feet MSL)
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Figure B-34
03910D VOC HISTORY
100 6.00
ﬁr Zeros are non-detects below the 5.0 ug/L detection limit.
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Figure B-36
039012 AROMATIC HYDROCARBON HISTORY
60
Zeros are non-detects below the 5.0 ug/L detection limit.
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Figure B-}7
039012 CHLORINATED ALIPHATIC HYDROCARBON HISTORY
400 8,00
Zeros are non-detects below the 5.0 ug/L detection limit.
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Figure B-38
039121 AROMATIC HYDROCARBON HISTORY
15 -+
Zeros are non-detects below the 5.0 ug/L detection limit.
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Figure B-39
039121 CHLORINATED ALIPHATIC HYDROCARBON HISTORY
500 7.00
Zeros are non-detects below the 5.0 ug/L detection limit.
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Figure B-40
039013 VOC HISTORY
50
Zeros are non-detects below the 3.0 ug/L detection limit.
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Figure B-41
039131 VOC HISTORY
200 6.00
Zerns are non-detects below the 5.0 ug/L detection limit.
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Figure B-42
03913D VOC HISTORY
200
Zeros are non-detects below the 5.0 ug/L detection limit.
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Figure B-43
039014 VOC HISTORY
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Figure B-44
039016 VOC HISTORY
1000 6.04
Zeros are non-detects below the 5.0 ug/L detection limit.
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CONCENTRATION (ug/L)
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Figure B-45
039161 VOC HISTORY

500 —
//.‘\ Zeros are non-detects below the 5.0 ug/L detection limit.
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CONCENTRATION (ug/L)

O O O

Figure B-46
03917D VOC HISTORY

Zeros are non-detects below the 5.0 ug/L detection limit.
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CONCENTRATION (ug/L)
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039018 VOC HISTORY
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CONCENTRATION (ug/L)
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Figure B-48
039181 VOC HISTORY

4
Zeros are non-detects below the 5.0 ve/L detection limit.
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CONCENTRATION (ug/L)
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Figure B-49
03918D VOC HISTORY
600 .00
Zeros are non-detects below the 5.0 ug/L detection limit.
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CONCENTRATION (ug/L)

@)

Figure B-50
039191 VOC HISTORY

500 .00
Zeros are non-detects below the 5.0 ug/L. detection limit.
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CONCENTRATION (ug/L)

O

Figure B-51
03919D VOC HISTORY
a0 3.00
A Zeros are non-detects below the 5.0 ug/L detection limit.
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CONCENTRATION (ug/L)

O

Figure B-52
039201 VOC HISTORY
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[\ Zeros are non-detects below the 5.0 ug/L detection limit.
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CHARLESTON
CHARLESTON ZONE A

ZONE A

AOC 0392 VI SAMPLES

QUARTERLY GW

Page:
Time:

SAMPLE [0 -i---- -

039-G-w021-v1

**k%x Validation Commlete *x%

039-6-W00%-V1 ‘039-G-W020-V1 039-G-WO9D-V1 039-G-W09L-V1 039-G-W200-V1
ORIGINAL-ID =+-~=» -039GHO09VE DIFER020VY D39GW021VY 0396W09DVY 039GWOS 1V 839GW200V1
LAB: SAMPLE "ID '<-~> | 37122.08 37122.03 37122.09 37122.06 3722.07 37122.01
ID FROM REPORT --> | 039GWO0OV1 0396W020V4 039GWO21v) 039GWOSDV1 039GWOP1V1 039GW20DV1
SAMPLE :DATE - ~-=-= > [ O1/18799 01715/99 01718799 01/18/99 01/18/99 01/15799
DATE ANALYZED --=->| 01720799 01720799 01720/99 01/20/99 01/20/9% 01/20/99
MATRIX --o==emame >| Water Water ‘Water Water Water Water
UNITS ~--~-- ————— >| UG/L uG/L uG/L UG/L UG/L UG/L
Parameter 37122 137122 37122 37122 LYavrd vaL | 37122
74-87-3 |Chloromethane 5. u 5. u 5. 1] 5. U 5. u 5. U
74-83-9 iBromomethane 5. u 5. U 5. u 5. u 5. u 5. U
75-01-4 [Vinyl chioride 8. 5. u 5. 1] 5. U 3. J 5. 1]
75-00-3 [Chloroethane 5. U 5. U 5. U 5. v 5. u 5. u
~ 75-09-2 |Methylene chloride 5. u 5. u 5. U 5. U 5. v 5. u
67-64-1 [Acetone 5. UR 5. u 5. UR 5. UR 5. UR 5. u
75-15-0 |Carbon disulfide 5. u 5. u 1. J 5. u 5. u 5. u
75-35<4 [1,1-Dichloroathene 5. u © 5. u 5. u 5. u 5. U 5. u
75-34-3|1,1-Dichloroethane 5. u 5. u 5. u 5. u 5. U 5. u
67-66-3 1Chloroform 5. u 5. U 5. u 5. u 5. U 4. Jd
107-06-2 (1,2-Dichloroethane 5. u 5. U S. U 5. u 5. u 5. u
78-93-3 12-Butanone (MEK) 5. U 5. u 5. UR 5. UR 5. UR 5. UR
71-55-6|1,1,1-Trichloroethane 5. u 5. u S. u 5. u 5. U 5. u
5&-23-5 [Carbon. tetrachloride -5, u: 5. u 5. U 5. U 5. ] 5. U
108-05-4 [Vinyl acetate S. u 5. u S. u 5. u 5. U 5. u
79-34-5]1,1,2,2-Tetrachloroethane 5, u 5. ] 5. u 5. u 5. u 5. U
75-27-4 |Bromodichloromethane 5. U 3. J 5. u 5. u 5. U 1. J
78-87-5}1,2-Dichloropropane 5. u S. 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-& [Trichloroethene : -5, U 5. u 5. - 5. 1] 5. 0] 5. 0]
124-48-1 [pibromochloromethane 5. u 1. J 5. U 5. u 5. U 5. U
79-00-5171,1,2-Trichloroethane "5, u 5. u 3. u 5. v 5. u 5. ]
71-43-2 Benzene 5. u 5. u 5. u 5. u 5. u 5. U
10061-01-5 fcis-1,3-Dichloropropene 5. U 5. U 5. U 5. u 5. u 5. U
110-75-8 |2-Chloroethyl vinyl ether 5. U 5. u 5. v 5. UR 5. UR S. UR
75-25-2 [Bromoform 5. u S. 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-Pentarione (MIBK) 5. u - S, u 5: u 5. u 5. U 5. u
127-18-4 |Tetrachloroethene 5. U 5. u 5. V] 5. u 5. u 5. u
108-88-3 |[Toluene 5. u 5. u 5. u 5. u 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. u 5. u 5. U 5. H
42-5 |Styrene 5. u 5. U 5. u 5. u S. u 5. u
60-5 itrans-1,2-Dichlorogethene 5. u S. U 5. u 5. u 5. u ‘5 U
59-2|cis-1,2-Dichloroethene 32. 5. u 5. u 5. u 1. 5. u
20-7 Xylene (Total) 5. u 5. U 5. u 5. u 5. u 5. U
04-4 Methyl tert-butyl ether 5. 5. u 5. u 5. u 5. u 5. u




] K ] @

DATALCP3 CHARLESTON - ZONE A Page: 2
12713799 CHARLESTON ZONE A - QUARTERLY GW Time: 16:51
AOC 039 VI SAMPLES
SW-VOA SAMPLE 1D --=--~-5 | :039-6-w201-v1": 039-G-W210-v1 039-G-W211-v1
Co : ) ORIGINAL ‘1D =+---->| 039GW20LIVT : 2103962 10v O39GW2TIVY -
LAB - SAMPLE ID --->| 37122.02 ’ 37122.04 : 37122.05
ID FROM REPORY -->| 039GW201v1 -~ - | 039GW210Vv1 039GW211v1
SAMPLE DAYE -~--- > Q715099 . : 01/415/99 01/16/99
DATE - ANALYZED ---> | 01/20/99 - . 01720/99 . 01/20/%99
MATRIX ~--~---=-- > Water Water Water
UNITS ~--mm=ammen > | uG/L } UG/L uG/L
CAS # |Parameter 37122 VAL [-37122 VAL | 37122 VAL
74-87-3 |Chloromethane 5. u 5. u S. u
74-83-9 |Bromomethane 5. u 5. u 5. u
75-01-4 [Vinyl chloride 5. u 5. u 5. u
75-00-3 {Chioroethane 5. u 5. 1} 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 11, 1-Dichloroethene 5. u 5. u 5. u
75-34-311,1-Dichloroethane 5. u 5. u 5. U
67-66-3|Chloroform 5. u 5. u 5. u
107-06-2 [1,2-Dichloroethane 5. u 5. 1] 5. U
78-93-3 i2-Butanone (MEK) 5. LR 5. UR 5. UR
71-55-611,1,1-Trichloroethane 5. U 5. ] 5. V
56-23-5 [Carbon tetrachloride 5, U 5. Y 5. Y
108-05-4 |Vinyl acetate 5. u 5. U 5. u
79-34-511,1,2,2-Tetrachlorcethane 5. u 5. u 5. U
75-27-4 |Bromodichloromethane 6. 8. 2. J
" 78-87-5|1; 2<pichloropropane 5.7y © 5. ] 5. U
10061-02-6 |trans-1,3-Dichloropropene 5. u 5. u 5. U
79-01-6|Trichlaroethene 5, U s, u 5. u
124-48-1 |pibromochloromethane 4. J 2. J 1. J
79-00-511,1,2-Trichloroethane 5. u 5. u 5. u
71-43-2 |Benzene 5. U 5. u 5. U
100461-01-5 jcis-1,3-Dichloropropene 5. 3] 5. u 5. u.
110-75-8 |2-Chloroethyl vinyl ether 5. UR 5. UR 5. UR
73-25-2 [Bromoform 5. g 5. u 5. u
591-78-56 |2-Hexanone 5. u 5. U 5. U
108-10-134-Methyl-2-Pentanone (MIBK} 5. u 5. u 5. u
127-18-4 |Tetrachloroethene 5. u 5. u 5. V
108-88-3 {Toluene 5. U - 1. J 5. u
108-90-7 |Chlorobenzene 5. U 5. u 3. u
100-41-4 [Ethylbenzene 5, y 5. ] 5. u
100-42-5 |Styrene 5. u 5. U 5. U
156~60-5 [trans-1, 2-Dichioroetherie 5. U 5. B 5. U
156-59-2 |cis-1,2-Dichlorcethene 1. J 5. U 5. U
1330-20-7 {xylene (Total) 5. 4 5. Y 5. u
1634-04-4 [Methyl tert-butyl ether 5. U 5. U 5. U

*x%x Validation Comnlete ***




SDG#:

Date:

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

Validation Guidance:

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

Y
R
“““--.- ‘H.L"'"

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 111

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:

e K Kot bopr— 3/a/59

Patl 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
039GWO009V! WATER | X
039GWO020V1 WATER | X
039GW021V]1 WATER | X |%
039TW021VI WATER | X [
039GW09DV 1 WATER | X |i
039GWO9IV] WATER | X
039GW20DV1 WATER | X
039GW20IV1 WATER | X
039GW21DV1 WATER [ X
039GW211VI WATER | X
Total Billable Samples {Water/Soil) 10] 0

VOA= Volatiles




DATA ASSESSMENT AND NARRATIVE

YOLATILE 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

E I

* X ¥ O X ¥

* - All criteria were met for this parameter

001




DATA ASSESSMENT AND NARRATIVE
VOLATILE ANALYSIS
PAGE -2

Initial Calibration
The initial calibration, anatyzed 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.

$02




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

DB
CRQL =
U =
No Action =

LIFICATI 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.

0603




SUMMARY OF DATA QUALIFICATIONS

A E ID MP DID 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
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ANALYSIS MODIFICATIONS:

HEARTLAND ESI VOA 1

HES184.1

MULTI-MEDIA VOLATILE ORGANIC FRACTION

CASE NUMBER:

LABORATORY:__ SWL - Tuld 4

SDG NUMBER:___ 3TIAA

cLiENT: EnSafc.

REVIEWER: M

QA/QC LEVEL

0 NEESAC )
[0 NEESAD

X| DQO LEVEL llI

0 DQO LEVEL IV

O

Statrement Of Work (SOW)

CLP 3/90

CLP 2/88

Swg46 8240

SW846 8240 Appendix [X
9240

rOoooo

proJeCT: Chavltiton, Zowe A Kol 99-1:
DATE:__3-9-99

007




HEARTLAND ESI VOA 2

CLP/SW846 :
Region |
Region il
NYSDEC

HESI94.1

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

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

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

EPA SAMPLE NO. WMATRIX VTSR OR DATE DATE OF

—

Action

SAMPLED ANALYSIS

Action: . DA - The number of days that the holding time was exceeded.
DA < 5: Qualify all positive results as estimated (J). |

DA > 5 < 165: Qualify all positive results as estimated {J) and all non detects
estimated {UJ). '

DA > 15: Qualify all positive results estimated (J) and reject all non detects.

008
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.m—w-m
TEMVESSEE

CHARLESTON,SC: CINCINNATL G

TX: JACKSONTN; KNOXVLLE TN,

LANCASTER, PA: NASHWILLE, TN WW. WA‘Y PENSACHAFL;
RALEIGH,NC; COLOGNE,

CHAIN OF CU‘)DY RECORD

PROECT/JUH NU: Eamm g
COC NoO:
PO NO:

ui“vv o B

# ¢

REL NO: 2’

LAB NAME:

cenr _NaUBACT (HARLESTON PROJECT manacer (o Vv hoYy /ANALY’SIS REQUIRED
LOCATION M,.SM:3 ; TELE/FAX NO. Qy3-8RY-0624
SAMPLERS: (SIGNATURE) __ =T I/ M
f 7 \,@“
0 REMARKS
SAMPLE NOMBER DATE ™E | SRR ongﬁfis ER TE,;: ESECZ"Q%:L eo
%Guw2bpvd  |iisln|lisS [0 | 4ouA A 40| 1A |2,
296 ANV - 1340 | \ | 12X
324 0 02b VL |44 2l
O3GWADY L 1720 z|Xx
PA6WAATVL [1fitfer) j20 2t
baacpibavvL 5] no 2
g?ﬁduz YALVZ | { 1356 Z
3%webave. | | /430 2| X
MRWG A2V | - [Is20 21X
| D3P 24 vL gl L L [T ik
%\‘———
S —1 7 A~ b
DY i e o 2 O |
///p B |
rd / / X i
e L e Bl e
COMPAN;! N d} ,030 COMPAN':{: COMPANY: CONPAN‘.(:
COMMENTS: 14 /UM —h/fﬂ aroth: Mk Vo Lis+

SHIPMENT NO
SEND RESULTS TO:

e —

ANALYTICAL DATA RECEIVED BY (INITIALS/DATE)

ENSCOC2
REV. 05/98




ENSAFE
—————

Monitoring Well NBCAO39016

Project ZONE A - Naval Base Chareston

Coordnates. 235537Q73 E, 381078 I19N

Locationx Charieston, SC

Suface Elevation: 7.9 feet msl

Started at M5 on 8/1/98

TOC Elevation: 7.71 feet msl

Completed at 200 on 9/1/98

Oepth to Grounawater; 270 feet TOC

Measwred 9/24/38

Oriling Methoc: Rotasonic (6.5 0D casing, 38" 1D coring bit)

Groundwater Elevation: 50! feet ms/

Oriing Company: Allance Environmental (SC Cert #1437)

Totd Depthc 27 feet

Geologist: 7. Karka

Wel Screen: 2.8 to L] feet

o lz 141 |zls T | WELL DIAGRAM
8 |8 g i P 8 R
b |SuiEy u| | & 2|3 GEOLOGIC DESCRIPTION £
B g g = e
E Z |On g% % S g g ? E .
Ground conditions: concrete and asphall to 0.8 W ’—i
ft. =
[=4
- (=3
0-5.5 ft core run blocked off by concrete. § g
FRE < *‘A?_'
o || |-
y .
+ 2 |'H:
o [
> ~f
o, . ‘_’[‘.:
Large piece of concrete found in upper 1.5 ft of wor et I
2nd run. Logging began beneath concrete as < Y51
5— representing top of run. Refer to deep well log @ 1=l
v 1ol o NBCAQ3816D for more accurate depiction of o4 = FE
¢ 5 lithology at this well cluster. /- e & st
p P ﬂ_‘ : : ]
:’.V:'.' Sand: brown to brown-orange; very fine/fine w/ g 1=k
i‘p‘- SM trace med,; silty; saturated. @ 1zk 2
3 o [
1243 z = hid
~ o
3 A ¢
2 “ i >
Sand: It. gray w/ orange—-brown banding; very S = uw
fine/fine w/ trace med. in isolated o '.:'
lenses/partings; heavy FeOx stains; clayey ] Z:
0 sC (stiff, med. plasticity); moist. =
Z a8 =
Sand: as above w/ increased clay content \ —f
CL {firm), moist. -+ 1
sC J:—l L
51 L
s
G 2
2 a
o o
15 :?
2 4] 85 Y
20
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ENSAFE

Monitoring Well NBCAO39161

Project: ZONE A — Naval Base Charleston

Coordnates: 2315369.55 €, 38107157 N

Location: (harkeston, SC

Surface Elevatiorc 7.8 feet ms!

Started at 0755 on 9/1/98

TOC Elevatiorr 768 feet msl

Completed at 1000 on 9/1/68

Depth to Groundwater: 4.87 feet TOC

Measuredt 8/24/98

Oriing Method: Rotasonc (6.5 QD casihg 38" ID corng bit)

Groundwater Elevation: 2.79 feet msi

Driing Company: Afance Envronmental (SC Cert # 1437)

Total Depth: 27.5 feet

Geologist: T. Kafka

Wel Screen: 17.6 to 26.9 feet

AEAEIEIE: gl g ¥ | WELL DIAGRAM
r
o5 (BulEul 4| & § 213 GEOLOGIC DESCRIPTION e
BbEE 3T E| <852 g
Z vl vl & » »
AA‘D’NONC Ground conditions: concrete and asphalt to 0.8 s
. ft. Vel %
[\ Gravel: concrete pieces and coarse sand. /‘ﬂs §
Sand: brown; very fine/fine; trace silt; joose; 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. /T35 §
- \
1| o]ea 23 \
Sand: orange brown w/ It. gray bands; very %
sc fine/med. w/ occ. coarse qtz grains; silty; w/ It %
gray, soft to firm, silly, sticky, low plasticity %
clay; Fe0x pits as orange pods; wet. " 5 % -
- 0 >
Sand: orange; very fine/fine; silty; some It. gray o g %
SM clay laminae in last 0.4' ~ Icm wide; heavy FeOx > %
stains; wet, L1 = %
&I:I' Clay: It. gray w/ orange-brown pits of FeOx £ §
mins; med. plasticity: firm: some silt; w/ —18 » %
10 sC fine/med. sand; moist; increased very fine/fine v_-C-’- %
sand content as laminae in last 0.3". se | ® %
B N
CH Sand: It. gray to orange-brown; very fine/fine; | a6 %
heavily oxidized in last 0.3'; clayey; some silt; %
sc wet. §
SM Clay: t. gray w/ orange-brown bands; firm; %
) med. plasticity; some very fine/fine sand; moist. N
_cs \
Sand: It. gray w/ orange-brown bands; very %
fine/fine w/ trace med.; some silt and clay %
increasing w/ depth; distinct black silty laminae %
15 < fom wide in last 0.5"; molst. g ¥
2| o078 77 s BI ©
Clay: It./med. gray w/ dark green cast; silty; o F=
7 med./high plasticity; firm-stiff; B 17.5", yellow a ~2
7 cracks of few mm size g 2
o SHE T
7 OH o {1
* IR @
M It ©
Z 3 I o
1 iz v
e 3 Sand: med. brown w/ occ. FeOx pits and small o s &
LG (< Smm dia.) brown-black patches of silt; very iz
ry ine /fine- = 1
20 ] fine/fine; saturated. 4 <

Page 1 of 2




ENSAFE Monitoring Well NBCAO39161

Project: ZONE A — Naval Base Charleston Coordnates: 231536955 E, 38107157 N
Location: Charleston, SC Surface Elevation; 7.8 feet ms!
Sterted at 0755 on 8/1/65 . TOC Blevation: 7.66 feet ms/
Completed at 1000 on 9/1/38 Oepth to Grondwater: 4.87 feet TOC  Measured 9/24/98
Drling Methodt Rotasonic (6.5 00 casing 38" ID corng bit) Groundwater Elevatiore 279 feet msl
Driling Company; Alance Enwronmental (SC Cert # 1437) Total Depthe 27.5 feet
Geologist: T. Katka Wel Screenc I7.6 to 26.8 feet
A gl g Z | WELL DIAGRAM
-k |BulEul & & sl 23 GEOLOGIC DESCRIPTION €
HALFHHEEIEE -
Z |Da|sn) G| & s
A M -
3 pu
/ CH !  Clay: med. brown-gray w/ occ. orange FeOx | 134 -
 F¢ M bands; silty: med. plasticlty; firm—stiff. [ -
:":' Sand; med. brown w/ FeOx banding in last 0.6 s § -
72 cL |\ very fine/fine: some silt; saturated. /] | o =
Clay: It. gray to orange; silty; med. plasticity; g E o
soft to firm; occ. <1cm wide very fine/fine sand - = S
laminae, % - 3
1 Sand: It. gray to buff white; very fine/fine w/ 2 E E
% trace med. but fining w/ depth; @ 23,4-23.7° = w
3 0 |100 dark gray clay lense w/ small FeOx band; it -
134, \lncreased clay content in last 0.2", /— |
Krerg SM Sand: brown—gray; very fine/fine; some siit; @ E
4354 26.7-26.9' dark gray silty clay lens; satyrated, B
o .—95 ....L R
|: % Clay: dark gray; silty; occ. very fine/fine It gray <—| 5
| / sand in top 1'; soft to firm. a
l' / ) \!_
| / oL o o
i % CL h 2
I / © ™
I, % 3
30 4| o |wo 222 =
354
40
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ENSAFE Monitoring Well NBCAO3916D
Project: ZONE A — Naval Base Chareston Coordnates: 23/5368.36 E, 38106332 N
Location: Charieston, SC Surtace Elevation: 7.8 feet ms/
Started at 1320 on 8/31/98 ' TOC Elevation: 7.64 feet ms/
Completed at 750 on 8/31/98 Depth to Groundwater: 4.94 feet TOC  Measwedt 9/24/88
Oriing Method: Rotasonic (6.5 00 casing, 38" 1D coring bit) Groundwater Elevation: 2.7G feet ms/
Oriing Company: Akance Envronmental (SC Cert # 1437) Total Depth: 49.0 feet
Geologist: T. Kaftka Wel Screen: 34/ to 484 feet
o |3 | g =1 8| g € | WELL DIAGRAM
— E—d —
b (SuSyl & | B glgls GEOLOGIC DESCRIPTION &
Bb|EEi3E E| < 8|35 2 g
Q & |Do|Svl | & » @ .
AAA ONG Ground conditions: concrete and asphalt to 0.8 \
N fi. /_.7 %
': ': SM Sand: med. brown: silty; very fine/fine; loose; %
\, dry to moist. 16 N
sC Sand: med. brown to orange-brown w/ some M, §
gray bands in last 0.4"; very fina/fine; clayey; 47 %
\ trace silt; moist. ) %
N
\
\
N
" N
1 0 42 23 %
< Sand: med. brown w/ some orange; very \
b aM fine/fine; silty; clayey in It. gray bands, %
b SC low/med. plasticity; wet. §
-7
Sand: med. brown to It. blue-gray; fine/medium §
%E- w/ occ. coarse gtz grains; ~10% FeOx pits; \Q
clayey; trace-some sil; moist, 7 b §
Sand: brown to orange; very fine/medium grading g %
to very fine/fine at 0.2; some silt; FeOx stained; = %
N - o N ]
10~ i SP ' ¥ N &
= % )
u | o N
CL Clay. med. gray to blue~gray w/ heavy FeOx =] %
CH staining In top 0.7% silty; med. plasticity; firm; EN] Q
M\ moist. /| 44 N
N
Clay: med. gray w/ orange—brown pits/bands; %\
low/med. plasticity; soft to firm; w/ very %
CL fine/fine sand and silt; 3-5" sand pods at 12.2", %
| 13.8", and 14.3". %
%
15 72 N
2 | o |00 Clay: dark gray to blue-gray w/ brown FeOx N
4 pits; silty; high plasticity; firm-stiff; moist. /] §
Clay: green~gray: silty; high plasticity; stiff; §
CH |  moist; grades to med. gray in last 0.6' w/ FeOx N
pits. %
N\
N
05 N
Sand: It. tan to brown w/ yellow, brown, orange %
mottling/pits; very fine/fine; unusual dk brown to %
black stains @ 19.7-20.6"; heavily oxidized in last %
20 0.4"; saturated. S N I N 1
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ENSAFE
—————————

Monitoring Well NBCAQ3816D

Project: ZONE A — Naval Base Charleston

Coordnates: 231536836 £, 36106332 N

Locatiore Charleston, SC

Surface Elevation: 7.8 feel msl

Started at 1320 on 8/31/98

TOC Elevation: 7.64 feet msl

Completed at 750 on 8/31/98

Depth to Groundwater: 4.94 feet TOC  Measwed 9/24/68

Drling Method: Rotasonic (6.5 00 casing 38" 10 corng bit)

Groundwater Elevations 270 feet msl

Ording Company: Afance Environmental (SC Cert # 1437)

Total Depthx 420 feet

Geologist: T. Kafka

Wel Screerc 38/ to 484 feet

DEPTH

ANALYTICAL

INFEET
LITHOLOGIC
SAMPLE
SAMPLE
SAMPLE NO,
OvVA {pom}
% RECOVERY
GRAPHIC LOG
SOIL CLASS

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

0 20.6', lense of med. orange-brown, silty, stiff,
medium plasticity clay.

€ 22.2°, it. gray clay laminae
@ 22.8', 0.3 lens of very fine/med. sand (SW) | 51
-

Sand: bright orange to red; very fine/fine; w/

—58
—61

\0.5 cm thick clay laminae.
Clay: dark gray. silty; firm to stiff; moist.

25+

-\

e

Sand: brown to buff white; very fine/fine; clean;
saturated; 0.2° of dark gray, silty clay @ 25.1'",

\‘\R

silt and black grains

grout

Sand: med. gray; very fine/fine; w/ occ. dark

\Sand: brown to med. gray; very fine/fine; trace
\ gray clay interbedded; wet.

g

“A OH last 0.5'.
30+ 7

7 Clay: dark green~gray; silty; med./hi plasticity:
CH stitf; some interbedded very fine/fine sand in

2" 10 Sch. 40 PVC riser

wet.

2[6‘? Sand: green—gray to gray: very fine/fine w/
o| SW extensive coarse shell hash 8 31.2-31.7";
trace-some silt; shell hash frags up to 2 cm dia.; /J._24_7

234

35+

i i e d ot T ey e 7 P 7 P P o o G P e e T T A e

QL e e LT 7 A T e et e T D T e e e e L T P

wle
D

40

Sand: It. green to green—white; very fine/fine
w/ trace med. @ 38.4- 40.5"; high conc. of
black grains throughout; saturated.

217

‘{,
T—0.01 slot PVC screen

| £%-50 sand =le— pentonite

'_
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ENSAFE
————————

Monitoring Well NBCAQ3316D

Project: ZONE A - Naval Base Charleston

Coordinates: 23(6368.36 £, 38106332 N

Locatiore Charleston, SC

Surface Blevation: 7.8 feet ms!

Started at 1320 on 8/31/88

TOC Elevation; 7,64 feet msi

Completed at 750 on 8/31/38

Oepth to Groundwater: 4.94 feet TOC

Measured 9/24/85

Orling Methodt Rotasonic (6.5 00 casing 3.8" ID coring bit)

Groundwater Elevatiorc 270 feet

msl

Oriing Company: Akance Environmental (SC Cert # 1437)

Tota Depth: 490 feet

Geologist: T. Katka Wel Screen: 391 to 4684 feet
o |9 | g 8|y Z | WELL DIAGRAM
g, 2.2 88 g £
=t (gu|Syl & & 2|3 GEOLOGIC DESCRIPTION E
£d |2
B HEL R 3|8 d
S |Av|lsw| v | & | b7y w
344 -
Clay. dark gray; silty; very fine/fine sand
7 CH present as partings; firm to stiff; med./high €
] OH plasticity; moist. o
(3]
%]
&5 B2 £
e Sand & sheli hash: med. gray; very fine/crs. a L
o A © SW sand and qtz w/ very fine/very coarse shell ° 2
457 : \_hash: silty; occ. dark gray clay pods; wet, /7*37-2 g *
5| 0|95 5 377 | G w
-k Sand/Shell hash/Gravel: Lag bed of very
9_‘ 6-9 fine/coarse sand increasing in size 1o granules -
0. -0 angd pebbles; whole oyster & clam shells; very =
jo- o
'6'30"6 SH fine to very coarse shell hash; PO 4 nodules up |
o to 3" dia,, rounded to angular. -
0. 0 :
o V-.
0-.- 0
fl ERE
}/ 414 1
/ Silt: olive—green to olive-brown; clayey; some a
50 / very fine/fine sand decreasing w/ depth; firm to n
é sliff; moist. ?,
g :
m S
% cL k-
%
é
55 %
8 | 0 | 100 (UL a7
Fi
60~
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ENSAFE

Monitoring Well NBCA039017

Project: ZONE A — Naval Base Charleston

Coordnates: 231558994 E, 38108259 N

Locatior: Charteston, SC

Surface Elevation: 8.8 feet ms!

Started at 1650 on 8/28/98

TOC Elevation:8.64 feet ms!

Completed at 1735 on 8/26/68

Depth to Groundwater: 588 feet TOC  Measuwed 9/24/98

Driing Method: Rotasonic (6.5 0D casing 38" I0 coring bit)

Groundwater Elevation; 2.76 feet ms!

Orling Company: Alance Enwoanmenta (SC Cert # 1437)

Total Depthe 225 feet

Geologist: 7. Katka

Wel Screen: 2.6 to 19 feet

=
o) 3 | = x § @ E WELL DIAGRAM
BulEwl & &E| B 2 GEOLOGIC DESCRIPTION g
- o > 2 R :
14 FEEIHNIEIE 3
S IJdw|<sw]l v & » —
B ond  Bround conditions: concrete and asphalt to 0.8
- K =
SC | Sand: olive-brown to yellow-green; very E %
CL fine/fine; sitty; clayey: firm in last 0.3"; moist. 5 &
2 7 AR %X
Sand: dark brown-black; very fine/fine; silty; 'ﬂ— v __
SM organic~rich w/ roots; loose; dry; @ 2.5' grades ] S =]
SC | tolt. gray clayey sand w/ green~blue, med. = [
plasticity clay pods and 1-2 cm wide laminae 5 o b= :
\ throughout. [ ¥ FEE
8 L
5 { 0 80 38 a =
< SM Sand: olive—brown to brown w/ It. gray-blue =
< lenses; very fine/fine; silty; moist. o9 S Azt
M E o HER
I L \ Silt: clive-brown, marl fill, debris included. /— 28 3] c -1
h hid =] °
. }«S‘l% Sand: brown to olive-brown; very fine/fine; silly; g : §
18 saturated to flowing. " C‘LS IS o
Sand: blue-green w/ orange-red to red-brown .7_’ f:f
lenses/pits; heavy FeOx stains; very P M=b
fine/medium; silty; clayey (soft to firm); stiff; =]
moist. =]
10
SC HER
CL E =
\ .': —
+  [H:
—!‘——’ L
%7 8 g
' a
'é 55 E s
i 2M Sand; orange-brown 1o tan; very fine/medium; T
15 2| 0 |10 heavy FeOx stains in top 0.3'; silty; loose; moist; —62 X
\ fast 0.2' is clean beach sand. /—
20
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ENSAFE

Monitoring Well NBCAO3917]

Project: ZONE A — Naval Base Charleston

Coordnates; 231559544 £, 38508352 N

Location: Charfeston, SC

Surface Elevation: 8.8 feet ms/

Started at Mi5 on 8/25/98

TOC Elevation: 452 feet ms/

Compieted at 605 on 8/26/98

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

Oriing Methodt Rotasonic (65" 00 casing 38" ID corng bit)

Groundwater Elevation: 365 feet ms/

Driing Company: Alance Environmental (SC Cert # 1437)

Total Depthc 338 feet

Geologist: 7. Katka

Wel Screen: 239 to 332 feet

o 1| 8| g T | WELL DIAGRAM
8,2, 2 5 82 <
<[ (Jultyl & i3 g 3 GEOLOGIC DESCRIPTION ‘
E g 4 < W = E
@ Z ':1% 2% g) B | » B
AA ONC Ground conditions: concrete and asphalt to 0.8
3 < ft. 18
E- %% Sand: med. brown and orange; very fine/fine;
siity; clayey; moist. =
N — i ary
'.\CH/ Clay: med. brown w/ orange & gray mottling;
sp silty; trace-some very fine/fine sand; high =5
CL plasticity. stiff. "
SM | 1| sand: It. tan to buff white; very fine/fine; 48
trace-~some silt; loose; dry.
5 Clay: olive-brown w/ orange & gray mottling;
some very fine/fine sand; silty; stiff; moist. E
P8y 33
A
d Sand: olive-brown to black; interbedded w/ [
".:".F bands of silt; trace-some clay; loose: moist.
Iy ) SM 1
.}
i; Sand; brown; very fine/fine; silly; soft; wet.
)
i (=4 [
)
Sand: blue-green w/ orange FeOx bands; very §
w fine/fine; w/ soft clay; in last 2, clay becomes o
firm and grain size inc. to med.; moist. a -
10 g §
= o
Q
172}
=]
108 :
cL o
15- : Sand: orange w/ red-brown and ing: 8
: gray mottling;
2 0 | 100 |- very fine/medium; silly; occ. FeOx concretions in TﬁT
red pits; moist. /_
Sand: It. tan to It. orange-tan to tan-white;
very fine/fine; trace silt; loose; black grain
laminae of 1-2 cm wide, irregularly spaced in last
5.5, moist.
20 e N .
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Monitoring Well NBCAO39171

Project: ZONE A - Naval Base (harkeston

Coordnates: 231558544 £, 38108352 N

Locatiore Charkeston, SC

Surface Elevation: 8.8 feet ms!

Started at 415 on 8/26/98

TOC Blevation: 852 feet msi

Completed at 605 on 8/26/98

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

Driing Methodt Rotasonkc (6.5” Q0 casing 38" ID corng bit)

Groundwater Elevation: 3.65 feet msi

Oriing Company: Allance Environmental (SC Cert # 1437)

Total Depthe 338 feet

Geologist: T. Katka

Wel Screen: 238 to 332 feet

o : 8 E | WELL DIAGRAM
"g‘ 5 g = huv] 8 =
= (9w Syl & Elglela GEOLOGIC DESCRIPTION £
B Eg TR IR g
& n|l<w| | & » 7 uw
- o
(& ] -—
= z
g 5
c
O
wn
2
&
57 =
25+ 1=k
3 0 B.7 (=
Sand: It. tan to buff white; very fine/fine; clean; 1=
occ. black grain laminae <i-2 cm thick; loose; E
wet, =
G 1= g
« © N o
&) = 0
Z - x
IS -
3 -
o -
30- S =
1 4 A
\
Y L
282 ‘_1 —+
[«
© o
35 1(; '?:x
4]0 |es 7 s
x
¥
40
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Monitoring Well NBCAQ3917D

Project: ZONE A - Naval Base Charieston

Coordnates; 23560157 E, 381084.54 N

Location: Charkeston, SC

Surface Elevatiore 8.8 feet ms/

Started at 0850 an 6/25/38

TOC Elevatione 858 feet msl

Completed at 1300 on 5/25/38

Depth to Groundwater. 584 feet TOC

Measured 9/24/98

Oriing Method: Rotasonic (6.5 0D casing, 38" I0 coring bit

Groundwater Elevation: 2.75 feet msi

Driing Company: Akance Environmental (SC Cert # 1437)

Total Depthy 52.5 feet

Geologst: T. Kafka

Wel Screen: 42.6 to 519 feet

B
o) SJ 2 = § o f WELL DIAGRAM
b 18wlBuwl &| B| & 3 GEOLOGIC DESCRIPTION =
fE Frizele <1 B &) g
QE 95 %6 G| B | e g 3 (1 —
AAACONC (fSlround conditions: concrete and asphalt to 0.8 R % N
N /1 N N
M — — N N
ﬁ Clay: orange-brown; silty; w/ very fine/fine 75 N %
\ sand; soft; moist. /_ % %
SC Sand: It. gray to white; very fine/fine; trace siit; § %
clayey; occ. lenses of firm, silty, med plasticity :\i \
: g_lc_ R\ clay- /A ﬁ § §
Clay: orange-brown w/ Fe0Ox mottling; silty; w/ % %
SP very fine/fine sand; sofl; low plasticity. % %
= Sand: med. gray; very fine/fine; It. brown/black % %
1 0 | 49 silty laminae; loose; moist. 33 % %
FH su /] 28 § N
Sand; brown to gray-brown; silty; very fine/fine; \ E
wet, § %
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; 5 % §
moist. 2 § %
o N N
sC z NN
N N
e NN 3
] - NN &
= R
8 N
2 NN
= NN
“ NN
34 § N
Sand: as above w/ increased orange banding § N
sSC. ~1.5 cm wide; increased clay content, firm to % %
CL stiff; increased sand content in last 0.5', % \\\
7 N N
5, N KN
l}g} SM Sand: orange to rust-brown; fine/medium w/ | s § %
151 IRBSP |\ trace-some siit; moist. /] % %
210 100F [ SM Sand: med. orange Lo orange-brown; very —687 § Q
1 tine/fine; trace silt; occ. FeOx concretions ~ % %
Icm dia.; moist. % §
Sand: It. brown to It. gray: very fine/fine; ~15% % %
black grains; loose; moist. \§ §
R
N N
N N
N
N N
N N
20 1. J
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Monitoring Well NBCAO3817D

Project: ZONE A — Naval Base Charieston

Coordnates. 231560157 E, 381084.54 N

Location: Charlestan, SC

Surface Elevationx 8.8 feet ms/

Started at 0850 on 8/28/98

TOC Elevationx 859 feet ms/

Completed at 1300 on 8/26/38

Depth to Groundwater: 884 feet TOC  Measwred 9/24/98

Driing Method: Rotasonic (85" OD casing, 38" ID coring bit)

Groundwater Elevation: 2.75 feet msi

Driing Company: Aliance Envonmenta (SC Cert

# 1437}

Total Oepth: 525 feet

Geologist: 7. Kafka

Wel Screen: 426 to 519 feet

|3 gl 2|z " E | WELL DIAGRAM
CHENEARAR: GEOLOGIC DESCRIPTION €
'_JEE g > &1 8 .
" B 20, grading (o I, gray to bUIT while, DIack N §
grains layered in { cm lenses; loose; wet. § %
N
M
NN
N N
1sp % %
: N
N N
N N
N N
N N
N N
A
25-] 62 N N
o N N
3 | 0865 67 \ N
Sand: It./med. gray w/ buff white; very % %
tine/fine; loose; 10-20% black grains; wet. N %
N R
N R
N N
N R
N R
: NN
NN
¢ NN =
: NN ¢
30~ : < % % <
] sp £ N N
& NK
: NN
= N N
SN
N
N R
N N
A
NN
N N
at 34, color change to It./med. tan, s §
N N
3+ 22 MY
N
440 — 267 N N
Sand: It./med. tan w/ some gray; very fine/fine; N N
trace silt; loose; ~10-15% black grains; wel. § §
YN
N N
N N
NN | o
T
@ 30.5', color change to orange—tan w/ dec. in _]Fﬂ
black grains to < 5X; occ. pits of black grains in 1
40 bottom 1.5°, Jo
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ENSAFE

Monitoring Well NBCAO391{7D

Project: ZONE A — Naval Base Charieston

Coordnates. 231660157 £, 38K084.54 N

Location: Charleston, SC

Suface Elevation 88 feet ms/

Started at 0850 on 6/26/96

TOC Elevation: 859 feet ms!

Completed at 1300 on 8/26/98

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

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

Groundwater Elevation; 2.75 feet msi

Orling Company: Allance Enwonmenta (SC Cert # 1437)

Total Depth: 52.5 feet

Geologst: T. Katka

Wel Screen: 426 fo 519 feet

o (3 |g 5 gy E |  WELL DIAGRAM
= =3 o
= SulEw u| 8| 8|23 GEOLOGIC DESCRIPTION £ o
EIE L < B354 g
QE Ew gw o B » g 3 w 'f:j
@ 415, ~0.5" thick silty, clay taminae, soft, ‘_I
sticky, low plasticity !
y_ o]
[ W~
&)
>
a.
Q
<
357 5
45 o
-1 [m}
5 0|90 o 367 c &
'_{_i'.' Sand: med. to[t. tan w/ some orange bands; o o
eh SP very fine/fine; trace to some silt; wet. e &
Jem SM 8 a
T Sand: brown to orange-brown; fine/med.; f; >
'9_? moderately sorted; <5% very fine/fine shell hash; ° u-
6 black grains intermixed; 5
; =
6:| M
6‘. SW
50 ° B 50', increase in shell content to 10-15% w/
6,-5 pieces as large as 0.6"; occ. qt2 pebbles ang
o_<_-' S ~ possible PO4 nodules.
0| SW Sand: tan to orange-brown; crs gtz
W ML granules;PO4 nodules <2cm dia. occ. clasts of
?NSM/ buff white silt intermixed. -+
é Silt: brown to It. gray-brown; some very
/ ML fine/fine sand and clay; mottled texture; low o
% cr plasticity; soft; sticky. 2
é Silt: olive-green; trace very fine/fine sand dec. s
5§54 / in content w/ depth; some low plasticity, *
[ 0 | 100 7 firm=-stiff, clay; dry-moist. 46,7 J_
+
80—
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ENSAFE

Monitoring Well NBCADO39018

Project: ZONE A ~ Naval Base Charleston

Coordnates: 2315717.92 £, 308135024 N

Location: Charleston, SC

Surface Elevation: 88 feet ms!

Started at 1025 on 8/2/98

TOC Elevation: 8.54 feet ms!

Completed at 145 on 9/2/95

Depth to Groundwater: 53 feet TOC  Measwed: 9/24/88

Orling Method: Aotasonc (6.5" 00 casing, 38" ID coring bit)

Groundwater Elevation: 307 feet ms/

Driing Company: A¥ance Enwonmental (SC Cert # 1437)

Tota Depthc £22 feet

Geologist: T. Kafka Wel Screenc 2.3 fo 116 feet
k'
NEREIESE: gl £ | WELLDIAGRAY
=[5 BulBuwl & | & = 8] 3 GEOLOGIC DESCRIPTION =
el g g < ¥ = E
Bz ::g %% §, Sl | &| 5
Ground conditions: asphait pu T
' 8.1
Wood: creosote timber w/ sandy gravel; heavy
h: chem. odor. 3
i . ) e e 5§
! and: tan grading to gray; very fine/fine; silty; _%__ 5 o
;:, w/ It. gray to red siity, firm clay lens @ 1.6-1.8"; 2 z
M wood frags and roots; fill sand. . o 2
> 7]
/ CL [ Clay: red to orange-red w/ {t. gray mottling; iy o
/ sC tirm-stitf, silty; w/ very fine/fine sand; rubber L6 b
3G / £
= oc \ strands at 3.5-3.5"; moist. /— @
5— \Sand: It. gray w/ black silty laminae in top 0.3"; /"3'9 a
1 0 88 5 \ very fine/fing; clayey; silty; wet. /__33 § -
p '.. —
Mol gM | Sand: olive-green to gray w/ dark black a
o] SW banding; very fine/fine w/ trace med.. fine/med. 9 2
A w/ trace crs @ 7-7.3'; sitty; clayey; wet. a a
; 43 L 3
r Sand: orange w/ dark brown banding; fine/med. g K
SM w/ trace crs; silty; occ. qtz granules; wet. o w
4 SC
4
7, - T
10— 7 %Q Sand: It. orange to gray; very fine/fine; silty; 1
2 \S_bL‘I/ clayey; FeOx pits in top 0.2". /_ =F
18 K
w CL _\Sand: orange; very fine/fine; silty; saturated, /— =y - §=]-
A3 Clay: It. gray w/ orange-brown FeOx —‘F o i
3 . s N N L
S pits/bands; silty; low plasticity; soft—firm; w/ K2l : ;
Pt su very fine/fine sand; wet. SR
K Pe b S
iy :.}’ Sand: orange; very fine/fine; silty; occ. Smm S ~—:—-
;,!‘ wide It. gray clay partings; 10% brown pits of 3
Ivd¢ heavy mins in last 1; saturated. pu v s 9
r=
o
15 £
2 g 85 _L
20
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ENSAFE Monitoring Well NBCAO39181
Project: ZONE A — Naval Base Charleston Coordinates: 23/5724.52E, 38135122 N
Location: Charieston, SC Surface Elevation: 87 feet msl
Started at 0500 on 9/2/38 ' TOC Elevation: 8.38 feet ms/
Completed at 0955 on 9/2/98 Depth to Groundwater: 591 feet TOC Measwed 8/24/88
Driing Method: Rotasonkc (6.5 Q0 casing 3.8 10 coring bit) Grouncwater Elevation; 2.47 feet ms!
Driing Company: AKance Enwonmental (SC Cert # 1437) Total Depth: 34.9 feet
Geologist: 7. Kafka Wel Screen: 250 fo 34,3 feet
o |2 | . 8| g Z |  WELL DIAGRAM
8 S1¢2| = E 3 =
=l 2y Fula| 8| 2| 2|3 GEOLOGIC DESCRIPTION £
= | W =
@ & '_'lg 2 g g 3| g @ g .
Ground conditions: asphalt \
N
-r-, \
N . . LS §
5»} Sand: black to med. gray; very fine/fine w/ N
Eftsqd SM trace med.; silty; loose; occ. roots: dry. §
3%
Y 82 §
Clay: red to orange w/ It. gray banding; silty; %
gL | firm-stiff; some very fine/fine sand; moist; small N
CH pieces of rubber debris at 4°, E
N
4 N
42 §
1] 2|78k 32 N
2 Sand: orange; very fine/fine w/ trace med. in §
5 top 1; some white to It. gray silty clay lenses %
irregularly spaced, 1-2 cm size; wel. \
o \
Mei¥e SC N
A \
> N
2 g %
1 t Sand: orange to brown-orange; very fine/fine; = %
silty; wet. 4 \
t e o % -
10 tFSF| SM = % §
3 f e N L= ]
14 ‘% L%
2 N
28 | =N
N
N
N
N
RN
N
N
\
N
N
15 §
N
2 | 0|58 g . 68 N
153 Sand: orange; very fine/fine: silty; grades to %
e F'e P olive-brown w/ trace med. grains as indistinct N
45 patches at 18.3"; micaceous; saturated. %
‘3%) \
SM N
it e %
e bt
N
s \
98 N
:. Sand: orange to olive~brown; very fine/fine; §
) g-% silty; micaceous; distinct lenses of It. §
3; gray-green, silty clay w/ FeOx staining B 18.5- §
20 18.7°, 18.9-19", 10.2~10.9", and 21-21.3"; lenses are - -
~Gro—temwide:
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ENSAFE

Monitoring Well NBCAQ39181

Project: ZONE A — Naval Base Charleston

Coordnates: 2315724.52 E, 38135122 N

Location: Charleston, SC

Suface Elevation: 87 feet ms!

Started at 0800 on 9/2/98

TOC Elevation: 838 feet ms!

Completed at 0955 on 9/2/685

Depth to Groundwater: &£9f feet TOC Measured: 9/24/98

Oriing Methodt Rotasonic (8.5 00 casing, 38" ID coring bit)

Grouncwater Elevation: 2.47 feet ms!

Driing Company: Akance Environmental (SC Cert # 1437)

Total Depth: 34.9 feet

Geologist: T. Kafka

Wel Screen: 250 to 34.3 feet

o 13 |g = | 8 ¥ |  WELL DIAGRAM
g |1eg12|18|wd 8 &
iy Fuluwl 82123 GEOLOGIC DESCRIPTION €
i Sg g g g < | @ = '
QE Sn gw G| B g 7 a
il | -
ALIve SM g
ip’ sC o =
3 L6 2 R
e P Sand: olive-green; very fine/fine; silty; distinct Q ]
7Y black laminae ~0.5 cm wide, irreguiarly spaced; o s
RFEH] SM L. micaceous; wet = b=
e Ve ™\ ! ; a £ g
- e Sand: olive-green w/ orange FeOx banding; very 2 41_
l’;. : S fine/fine; < 0.5 cm wide olive—green, silty, soft 140 =) )
; 30~ clay laminae 8 22.9-23.4'. 54 | 3,
25~ + e
jlo 68 =L
Sand: olive-green; very fine/fine; 10—15% mica B =k
\ content; some silt. Yamdi =g
| Sand: olive-green; very fine/fine; trace silt; o
micaceous; 5-10% black grains; @ 28.4°, grades =
to orange brown w/ brown-black silty pods. E
s L
o - e
a Iz ]
O = o
> Sal= w
o = [
30 B 30.2", changes to med. tan w/ orange FeOx ) = &
zones; 5% brown silty pods g o
s [
@ 31.4, changes to tan w/ distinct § mm wide =
faminae of black grains irregularly spaced in =)
bottom 1 ~10X rusty brown silty pits in top 0.3'
- & last 0.5 248
4| 0 |80 o
(1]
(&)
©
[
[}
40
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ENSAFE

Monitoring Well NBCA03918D

Project: ZONE A - Naval Base Charieston

Coordinates: 23673048 £, 38135225 N

Location; Charkeston, SC

Surface Elevation: 8.7 feet msl

Started at 440 on 8/1/38

TOC Elevation: 837 feet ms/

Completed at 740 on 9/1/98

Oepth to Groundwater: 587 feet TOC  Measwred: 9/24/98

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

Groundwater Elevation: 250 feet ms!

Drling Company: Alliance Environmental (SC Cert # 1437)

Total Depthc 53.3 feet

Geologist: T. Katka

Wel Screen: 434 to 527 feet

LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
OVA (ppm)

X RECOVERY
GRAPHIC LOG
SOIL CLASS

INFEET

DEPTH

GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

WELL DIAGRAM

I

A Al A

Ground conditions: asphailt

Sand: tan to brown; very fine/med.; silty; loose;
dry; fill sand.

64

2\

Sand: med. brown to gray-brown; very fine/fine:
siity; clayey (soft to firm & low plasticity);
moist.

r

\

Clay: gray w/ orange FeOx banding; silty: <15%
very fine/fine sand; stiff; dry to moist.

;

Clay: as above w/ heavy FeOx staining as red
bands and mottling; maist; gradational contact
below.

Sand: crange-brown to med. tan; fine/med.;
clean; wet.

10—

SM

~ Wy

Sand: It. gray to tan—orange w/ occ. red FeOx
banding; very/med. grading to very fine/fine
RI.2'; silty; trace clay; wet.

o«

100

SM

20 :

Sand: orange-brown grading to olive—green;
very fine/fine; silty; It. gray, soft, silty clay
lenses at 18'and 18.7-18.9"; wet.

2" 1D Sch, 40 PVC riser

Ly ST P
LTSI 7 Pt T

SIS AIIA I,

A A S0 0 A A e LT i iy T 2 P P

| A /A A AT AY

7.

grout

7 iy iy s F Uy e g i e e T e P o g U g e
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ENSAFE
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Monitoring Well NBCA03918D

Project; ZONE A - Naval Base Charieston

Coordinates: 236573048 E, 38135225 N

Location: Charieston, SC

Surface Elevatior. &7 feet ms!

Started at 440 on 9/1/88

TOC Elevation: 837 feet ms!

Compieted at 710 on 9/1/98

Depth to Growundwater: 587 feei TOC  Measured 9/24/98

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

Groundwater Elevation: 2.50 feet ms!

Orling Company: Aance Envronmental (SC Cert # 1437)

Tota Depthc 53.3 feet

Geologist: T, Kafka

Wel Screenc 434 to 52.7 feet

k3
o 8‘ g| = E § 2 ;F: WELL DIAGRAM
b 1SulEuw @l & 3 GEOLOGIC DESCRIPTION =
Zi gg 58 & 8| % S g
@LEL 7] gm n g g g A w
W20, grading (o olve—green w/ Treq. \\ \‘1
: :' micaceous laminae and pods; some soft, silty N %
s : olive-green clay laminae in last 1.5 % %
: N
M NN
N R
3 N N
2 \ %
N N
P 1.8 % &
N
N
N
7 N R
3o : , e 68 N R
Sand: tan to It. olive-brown; very fine/fine; § §
trace sitt; wet. \ §
RN
N
N R
@ 27.3-27.8', color change Lo bright orange N N
(FeOx); grades into It. tan to olive-gray w/ . % ‘%
occ. FeOx nodules and orange-brown pits; high 9 % %
conc. of micaceous mins. assoc. w/ small silty o % Q
clay pods. & % §
10 s NN 3
: NN &
: NN
et N N
2 NN
= NN
* N
R
238 § §
N
N
N
1
N
4|0 268 § \
Sand: butf white grading to orange-tan and N %
olive-brown at 38.5'; very fine/fine; 20% % N
micaceous mins,: wet. \\\ %
N
N
N N
A
N
N N
N N
N N
N

Page 2 of 3




ENSAFE Monitoring Well NBCAO3918D
Project ZONE A - Naval Base Charleston Coordnates; 231573048 E, 38135225 N
Location; Charieston, SC Surface Elevation: 87 feet msf
Started at 440 an 9/1/98 TOC Elevation: 837 feet ms/
Completed at 710 on 9/1/98 Depth to Groundwater: 557 feet TOC  Measwed: 9/24/98
Oriling Methodt Rotasonic (65" QD casing 38" ID corng bit) Groundwater Elevation: 2.50 feet ms!
Oriing Company. Allance Environmenta (SC Cert # 1437) Total Depth: 53.3 feet
Geologist: T. Kafka Wel Screen: 434 o 52.7 feet
o |3 |g @ T |  WELL OIAGRAM
AR 13
= m Euwl _§ 8 3 GEOLOGIC DESCRIPTION -
I IELE :
g |Ja|lsn| 6| & | &
s
5
<
O
D
SP <—| iz 3
gl
+5 I
5 [z
353 bl o
= -
~ e
45 5 [F
5|0 368 e [
Sand: dark gray; very fine/fine; 20X micaceous = -
mins.; saturated; Q.1 silty clay lens @ 48.8"; 0.2 o~ E
fine/coarse shell hash lens @ 48.9" interbedded § =
sand & clay laminae 46.3-49.5", 5 - i)
o [F 8
z - o
° = %
© - W
AR 6 —
56 08| © -
50 ot Shell hash/coquina: olive-brown to tan-white; -
0.0 fine/med. w/ occ. very fine/very coarse sizes; =
525 2-3" dia. clam shells; w/ very fine/coarse -
o SW subrounded-subhedral gtz sand; occ. =
NP olive-green silt pods intermixed; PO 4 pebble lag -
6.6 in last 0.1 -
."_o _
6% -
o0 wa | e FF
/ Silt: olive—green; clayey: w/ very fine/fine sand
% in top 1.5"; firm; moist. .
o ¥
Z Ko g
551 2
6 | 0 |00 fUEZ 468 =
60
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ENSAFE

Monitoring Well NBCAO38019

Project: ZONE A - Naval Base (hareston

Coordnates: 231529998 £, 38137649 N

Location: Charleston, SC

Surface Blevation: 9.3 feet ms!

Started at 1030 on 9/3/98

TOC Elevatiorn: 808 feet ms!

Completed at £10 on 9/3/98

Depth to Groundwater: 2.64 feet TOC

Measwed. 9/24/98

Oriing Methodt Rotasonic (6.5 0D casing, 38" ID coring bit)

Groundwater Elevation: 644 feet ms/

Driing Company: Afiance Envwronmenta (SC Cert # 1437)

Total Depth: 23 feet

Gedlogist: T. Kafka

Wel Screen; 2.4 to fi7 feet

5
o |2 . > WELL DIAGRAM
B3 (s|e|8lS|8 <
z o wlEwl w § 8 % é GEOLOGIC DESCRIPTION =
B %g S EIRIEIEE: g £
= O|lqdn| o | | w @ L
EEH ol SM Ground conditions: grass on shoulder of Ave. o
»ﬁ T GM -\ "B /--&3 —i
ii g% Sand/gravel: dark brown; fine/crs w/ pebbles up 3
: to 2" dia.: roots; silty. 16 5
Sand: brown to orange W/ black silt pods; very %{—2
) SC fine/fine; w/ some clay; loose. o I
> ]
Sand: yellow—brown grading to olive—-green at 3'; ; .-'_
very fine/fine; silty: clayey, w/ small distinct 53 < [
lenses of blue-gray, silty, soft clay at 2.5-3.2". /_ 5 ]
w B
5 { 0 | 88 0 43 e |
° Pl| GM Sand: black; some gravel; med./crs; c oz |
\organic-rich. /——3.6 o ~
sC 5
Sand: olive—yellow; clayey: silty; moist. 2.9 3 ) 2
N /] O y ]
: PL Peal: dark brown; silty; w/ very fine/fine sand; z o
; ML roots and wood frags throughout; moist. ° X
: 14 2 uw
¢ SM Sand: dark gray. silty; gradational upper g
77 \ contact. 8
/ Sand: it. gray to blue—gray; very fine/fine; siity; ‘
) w/ soft-firm clay, decreasing in content w/
7 | deotn
4 2 g
Sand: orange to olive; med. w/ trace crs: "
blue-green silty clay in upper 0.8". J:—l
a -
g -
ho]
[ =
® 2
c a
15 >4 o
[=]
I
2 g | 100 —l—-
20

\
\
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ENSAFE Monitoring Well NECAO3919I
Project: ZONE A — Naval Base (harkeston Coordnates: 2315303.55 E, 381370.2IN
Location: Charleston, SC Surface Elevation: 8.3 feet msf
Started at 0745 on 8/3/88 . TOC Elevation: 803 feet msi
Compieted at 0930 on 9/3/98 Depth to Groundwater: 263 feet TOC  Measwed: 9/24/33
Orling Method: Rotasonic (6.5” Q0 casing 38" ID coring bit) Groundwater Elevation: 640 feet ms/
Orling Company: Afance Enwonmental (SC Cert # 1437) Jotal Depth: 315 feet
Geologist: T, Kafka Wel Screen: 2(6 to 30.9 feet
o 13 |g | 8 g % | WELL DIAGRAM
zh gw Ei : Bl 2|3 GEOLOGIC DESCRIPTION €
w i} =
EE ':l% gm 7] g g g 3 E
Ground conditions; grass on shoulder of Ave. %
ML [\ 8" a S
3 Sand: brown; very fine/fine; silty; roots: loose; 7.9 §
k | gﬁ-, \gravelly. /’-7.5 §
sC Sand: olive—-green; very fine/fine; silty; clayey, %
firm; moist. 6.3 §
Sand: olive—-green {o yellow—-green; very %
fine/fine: clayey w/ occ. distinct laminae/lenses %
{soft, low plasticity). § s\\\.
N N
5- NN
1 |o]ss 38 § §\
Sand; It. gray to blue—gray: very fine/fine; silty; N N
SM | clayey: wet. § §
sC n § §
PT Peat: brown; silty; soft; pleces of wood in top ‘ § §
ML 0.3"; grass fibers; wet. N § §
r 8 3
i: SM. Sand: gray. very fine/fine; silty: clayey in lasi S § §
kR sC 0.5'; orange-brown laminae of ciay. ra s § ‘é
3 e
10 E'H" M Sand: orange; med. w/ trace crs; FeQOx stained. = % § N
:» b 5 g § §
= NN
: N N
~ NN
N N
N R
R
N R
NN
N N
N R
N
2 | 0|85 g 82 N
3 Sand: orange-brown grading 1o lan; med./crs %
3 fining to fine/med. in last 2.5 silty; some t cm %
L wide lenses of brown, silty, clay in last 2" §
3 N
A \
o4 SC § 2
3 N\ 5
\ -~
3 N 45
3 (j
20 3 A £
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ENSAFE Monitoring Well NBCAO30101
Project: ZONE A - Naval Base Chanieston Coordinates: 23/5303.55 E, 38137021 N
Location: Chareston, SC Surface Elevationc 23 feet ms!
Started at 0745 on 9/3/98 . TOC Elevation: 803 feet ms!
Compicted at 0930 on 9/3/38 Depth to Groundwater: 263 feet TOC  Measwed: 9/24/98
Driing Methodt Rotasoric (8.5 00 casing 38" 1D corng bit) Groundwater Elevatiore 840 feet ms/
Driing Company: Alance Environmental (SC Cert # 1437) Total Depth: 315 feet
Geologist: T. Kafka Wel Screen: 216 to 3.9 feet
o 3 |gl=l58]a Z | WELL DIAGRAM
m Sw|E w| w _§ =l e 3 GEOLOGIC DESCRIPTION £ o
& W ar 8 z : =
AR FHE AP e g 5
@E Jo|sn| o | 5| = a c
sM L9
sC .
7 '—‘ -m Tt
S al S
o [zt
o fi=F
> -
ol 6=
S [
£ [3=fs
[¥) -
w -
< E’. 2k
25 ® 5l
3| 0|55 52 a Zk
< Sand: med. gray; fine/med.; occ. shell hash, o) =l o
Peld SM very fine/med.; silty. z ot §
adr 74 ° =l o
i., Sand: med. gray to brown; very fine/fine; silly; o =f g
e b w/ dark gray clay stringers/lenses @ 26.8-27', g =i x
RIPA SM | 27.5° and 28.5"; heavy FeOx staining at basal =1
:':’ SCl  contact. =i
) 1=
J.] . 9'8 : e .
N Sand: It. tan to brown; fine/med.; trace-some =t
304 '; silt; oce. clay tens in last 1, soft, brown, =k
1’. SM | b
" -
3 + F
! 2 | ] 1
a - |
4 a2 S -+
h=)
‘M
g
a
35— %:
r
40
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ENSAFE

Monitoring Well NBCAQ3919D

Project: ZONE A — Naval Base Chareston

Coordnates: 236:300.21 £, 383632 N

Locatione Chardeston, SC

Surface Elevationr 9.2 feet msl

Started at 410 on 9/2/98

TOC Eevation: 8,96 feet msl

Completed at 730 on 9/2/88

Depth to Groundwater: £ feef TOC Measwed 9/24/98

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

Groundwater Elevation 280 feet msi

Driing Company: Aiance Envirormental (SC Cert # 1437)

Total Depth: 54.8 feet

Geologist: T. Kafka

Well Screen: 44,9 to 542 feet

WERP § 8| ¢ Z | WELL DIAGRAM
Eul|Eul & GEOLOGIC DESCRIPTION €
x > 8 :
A HHEEE :
g = olau| | B = g & .
Ground conditions: grass on shoulder of Ave. N \ ’
1 ML [\ 8. /] M\
a Silt: dark black; organic—rich topsoil; w/ very .9 & %
:3 S fine/fine sand; dry. /- § §
: : Sand; olive—green w/ orange-brown lenses; very 67 % §
;F. \fine/fine: silty; clayey w/ occ. gray clay pods; [ % §
: dry. N N
L oM | = N
e 14 Sand; olive-green to tan; very fine/fine w/ Q §
e trace med.; silty in {l. brown-black irreg. % Q
5 ¢ spaced stringers/pods; occ, It. gray clay pods; 48 § ‘%
o oo sc | \ loose: moist. “\\ %
PEEm Sand: t. gray to biue~gray w/ green cast; very 3.4 % %
".H.’j-. Sp fine/fine; silty; clay in icm blue-gray stringers § §
S , : ) 26 N N
) SC and 1 cm dia. pods; 10X heavy mins; wet. % §
Sand: med. gray to black; very fine/fine; silty; ’§ N
PT organic-rich; wet, % %
ML N N
Sand: med. gray w/ yellow laminae; very 5 NN
fine/fine; silty; clayey; wet =4 = % \\\
| aM : e NNKN
1 5p Peat: dark brown; grass & woody frags; silty; w/ a \\\ % -
10 " very fine/fine sand. —7 g % % 3
Sand: it. gray w/ brown; very fine/fine w/ trace ﬁ § § <
SC med.; silty; wet: gradational contact w/ above. g § §
Sand: it. green—blue grading to orange-green in : % %
last 0.3'; fine/med. grading to med. @ fi-11.5"; 1 —27 N N
cm wide orange FeOx bands 10.7-11.9"; w/ firm, Q %
silty gray clay. % §
Sand: orange to red-orange; med, w/ trace crs % %
€ 12.0-14.5 silty; It. brown, silty, soft, low N N
plasticity clay laminae in last 0.6". % S
o | | N
2 0 | 100 6.3 % %
Sand: orange to orange-brown; fine/med. w/ % %
some crs; silty; occ. silty clay lenses @ (8.1, % %
18.3', 18.2-18.7"; clay is low plasticity & soft. % %
N
N N
N
M
N N
N N
N N
N N
N N
20 4 NN _°
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ENSAFE

Monitoring Well NBCAO3918D

Project: ZONE A - Naval Base Charnieston

Coordnates: 231530821 €, 3813632 N

Locationc Charlestan, SC

Surface Elevatione 82 feet ms!

Started at 410 on 9/2/38

TOC Elevation; 896 feet msf

Completed at /730 on 9/2/98

Depth to Groundwater: 616 feet TOC Measured: 9/24/98

Driing Method: Rotasanic (6.5 Q0 casing, 38" ID coring bit)

Groundwater Elevation: 260 feet ms!

Driing Company: Akance Enwonmental (SC Cert # 1437}

Total Depth: 54.8 feet

Geologist: T. Katka

Well Screen. 44.9 to §4.2 feet

G
2 3' | = x § 0 .f: WELL DIAGRAM
I ‘%m Ful u| 8|2 2|3 GEOLOGIC DESCRIPTION €
sa 3 < =
HEHEHEHHE 3
b A | H N\ \|
SM_ n
T R
N N
N N
N
N
YN
N R
\
N N
N
25- N R
3|0 |47 % %
Shelby Tube 25.5-28": Sand: brown—gray, very N %
fine/fine, silty, w/ gray silty clay bands. § %
N N
N N
R
N N
4 100 |, 89 % %
~>_-'_;'i. Sand: tan grading to med. gray: very fine/fine; § \Q %
R some siil; saturated. < % N
'Y ¢ NN
.._|'- ol o \ §
30 R < NN 8
:n: 5 % %‘ 2
T e e i I\
HiAlh Clay: dark gray: silty; soft-firm; med. plasticity; = N N
|:1:| w/ very fine/fine sand interbedded as N §
[t stringers/partings < lcm wide @ 30.9', 32.6', 33", § §
1RUNE N N
i o N
|:|:1 § §
||y
(il N %
'Lf! R \
3 254 N %
N R
5|0 |04} 263 N N
,// /] Clay: dark gray; silty; firm: high plasticity; occ. % %
7 CaCo3 fossil concretions and occ. sand N N
/ partings in top 8'; freq. dark gray very fine/fine % %
7 sand laminae between 0.5-2 cm size In last 1.5"; % \\\
/ OH 10X very fine/fine shell hash intermixed. § §
| 7. R
7 N
/ N N
2% N N
40 Z 1 NN _L
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ENSAFE
————————

Monitoring Well NBCAO3918D

Project: ZONE A — Naval Base (harieston

Coxdnates: 23/5308.21E, 3813632 N

Location: Charieston, SC

Surface Elevation: 2 feet ms!

Sterted at 410 on 8/2/88

TOC Elevation: 896 feet ms!

Compieted at 730 on 9/2/98

Depth to Groundwater: &5 feet TOC Measwed: 9/24/98

Oriling Method: Rotasonkc (6.5 00 casing, 3.8 ID corng bit}

Groundwater Elevation: 280 feet msi

Driling Company: Allance Environmental (SC Cert # 1437)

Total Depth: 54.8 feet

Geologist: T. Kafka

Wel Screen: 44.9 to 54.2 feet

=
Q 5 g| = x § @ z WELL DIAGRAM
= (GulEy 4| B 283 GEOLOGIC DESCRIPTION =
i g -4 | ¥ = E
EE ’:lg g% g 3| »e g 2 a
I !
3 =5
0 2
Z g
g 5
5 :E
w _ v
E _':: A
~
A T:
- Lk
45+ + [E
5| 0 |00 363 SR
Sand: it./med. gray; very fine/fine w/ some P04 =l
grains throughout; € 48.1-49.4°, irreg. spaced o=E
gray, silty laminae ~0.5-2 cm thick of firm, med. o=
plasticity clay. =)
T 2
O Y B N (1]
« =T o
E =R ?
- =1 >
50~ 3 [l &
: w N -
6 | 0 |100 3 H=B
‘ SIS &
'--:.'-'-.' :r
S 25 g=
-1 q Shell hash: med. gray; very fine/crs w/ very o =
o: 30 coarse shell hash; whole bivalve shells up to 4" 2L
o | su size; 3" dia. subrounded PO4 nodules. g
O] GW HEE
S ><§ =g
TS 455 ) ¥ [LI: R
55+ / Silt: olive~brown; clayey; w/ very fine PO4 sand; i o
7 0 | 94 % ML firm-stiff. dry; occ. CaCOj fossils/concretions. a =
% cL - S P
[»
Z 472 = E
60
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ENSAFE Monitoring Well NBCA039020
e~
Project: ZONE A - Naval Base (hareston Coordinates: 2315006.34 £, 380989.20N
Locatior: Charieston, SC Surface Elevation: 85 feet msi
Started at 0830 on I/13/69 ) TOC Elevation: 800 feet ms!
Completed at 0950 on I/13/99 Depth to Groundwater: 4.4/ feet TOC  Measwed: /28/99
Oriing Method: Rotasanic (6.5 0D casing, 38" ID corng bit) Groundwater Elevation; 4.59 feet ms/
Oriing Company; Afance Environmental (SC Cert # 1435) Total Depth. 228 feet
Geologist: T. Kafka Wel Screerc 32 o 22 feet
s 12 lg|l=|k|8|a € | WELL DIAGRAM
o5 [SulEul | Bl E] 23 GEOLOGIC DESCRIPTION £ ™
4 FHHHERIE g
EE Ow|a<wn| oo | ©| = A i @]
nE,' ML | Ground conditions: grass 3 <
Silt: dk. brown to black; some vf/f sand; occ. 55 T [
A > FILL \gravel', littie soft clay; moist. /—_5 <j
SM Fil: asphalt pieces f ‘_l =z 'i"‘
Sand: It. brown/tan w/ orange patches; vt/f; 4 5
\sirty; loose; moist. 4_ 2 bt
CL b o ]S
% Sand: it. brown grading to blue-gray w/ FeOx z [E
stains; vi/f; clayey— soft-med., low plasticity; 25 2 =1t
\Iittle silt; moist. < FEE
5— 5 |2
v | =]
c 2 |[F[:
[T -1
o &
g [
2 C=f )
Sand: it. gray w/ orange-brown band; med. w/ 5 =t g
I st trace crs; well-soried; clayey, littte silt; @ B X o
’ _LS - A
'E"‘E \ cohesive. f g :A x
Az Sand: orange; med. grading to vf/f B B.3"; silty; x HE B
o4 some faminae of silty clay @ 9.8-10.2" “; =R
WL SM | saturated. $  FEE
10 I;B. - -l
) 45 A=
2| 0|87 Z—‘ Ak I B
Qa
m
o
e
15-] o
20
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ENSAFE Monitoring Well NBCA039201
Project: ZONE A — Naval Base Charleston Coordnates: 23%5104.86 £, 38088274 N
Locatiorc Charleston, SC Surface Elevation: &5 feet ms!
Started at 555 on /2/99 ' TOC Elevation: 887 feet ms!
Completed at 1700 on 1/2/99 Depth to Groundwater: 4.30 feet TOC  Measued: 1/29/99
Oriing Method: Rotasanic (6.5 0D casing, 38" ID coring bit) Groundwater Elevation: 4.57 feet ms!
Driing Company: Akance Environmental (SC Cert # 1435) Total Depth: 30/ feet
Geologist: 7. Karka Wel Screen: 204 o 29.4 feet
o |2 |4 = 8] o E |  WELL DIAGRAM
2 |3 gl 9§
o 8 w|Ew g E 3 « g GEOLOGIC DESCRIPTION E
T > 2 8 .
£ gg 28| 5 | < | E| & 2 g
@E s r gm G| B »e g 3 ]
i:.'l gM | Ground conditions: grass §S is
iii ML Sand: dk. brown; silty; vi/f; few gravel pcs: QE :§
e \ trace clay; loose; moist. /_5.3 §§ '§
iiﬁ. SM Sand: gk-med. brown; silty matrix & as black % %
i':E laminae; trace gravel & pebbles; loose. % §
b - N N
P 35
/ Clay: orange—brown grading to blue—gray in last % §
/ CL 1, silty; little vf/f sand increasing to SC in last % %
\ 0.2°; med—-firm; low plasticity, /—-23 s §
. N
N N
| 70 5
SC Sand: blue-gray; f/m w/ trace coarse; poorly % s
77 CL |\ sorted: little silt; w/ soft clay; moist. /—::s § §
i ﬁ% Clay: blue-gray w/ orange FeOx patches © % %
v.F 6.8-6.9', silty; little f/m sand in matrix; soft; low % % z
E:., plasticity/lean. 5 % § 5
ﬁ" Sand: orange; v/t w/ trace med,; silty; loose; 2 % %
': ': moist to wet. 5 % %
i 2 NN
0~ ' 2 NN
£ NN
o N N
3 NN
s = NN
N N
N N
N
: N R
NN
3 N
' N
k| P‘ § \
1 N N
15+ 343 s N N
N N
N N
2 70 NN 3
P 1]
o §
2
4
w
el
20 <F —3g5 | ——
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ENSAFE

Monitoring Well NBCAO39201

Project: ZONE A — Naval Base Charleston

Coordnates: 23166104.86 £, 38088274 N

Location: Chardeston, SC

Surface Elevation: 6.5 feet ms!

Started at 555 on 1/12/99

TOC Elevation: 887 feet msi

Completed at 1700 on 1/2/99

Depth to Groundwater: 430 feet TOC  Measwred: 1/29/99

Driing Method: Rotasanic (6.5 0D casing, 38" ID coring bit) Groundwater Elevation: 4.57 feef ms/
Driing Company: Allance Environmenta (SC Cert # 1435) Total Depth: 301 feet
Geologist: T. Katka Wel Screen: 204 to 29.4 feet
o |2 | . =8l E |  WELL DIAGRAM
g 18 |2l8|d|a|% =
= gy Ful ! 8| g 213 GEOLOGIC DESCRIPTION €
& g < W =t
HEEHBEHEE g
SN Sand: . tan to orange @ 26'; vf/f; trace silt; o =
| well-sorted; wet. E
2 FH
[
(1)
3]
w
(&)
£ 2
- o
2 L]
25+ g 3
S - x
. - w
w i 3
[=]
k4 J J
- e
21 _A.' '..'
Sand: orange—brown to red-brown; lense of vf/f
to f/m w/ trace crs throughout section; occ. =
qtz granules; clay laminae in last 0.4°; sharp b=
contact w/ below. =l
30 Sl 4&
) - - - — 24 l
3 Clay: dk. gray; silty; firm; high plasticity; fat. toss a ’_:L
o g
o 5
o
Q
o
o
£
35+
401
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ENSAFE

Monitoring Well NBCAO3920D

Project: ZONE A - Naval Base (harleston

Coordnates: 231500322 £, 38097480 N

Location: Charleston, SC

Surface Elevatior: 84 feet ms

Started at 1050 on 1/12/99

TOC Elevation: 4.86 feet ms/

Completed at 540 on I/L2/99

Depth to Groundwater: 665 feet TOC  Measwed I/15/89

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

Groundwater Elevation: 2.2/ feet mst

Oriing Company: Akance Envronmental (SC Cert # 1435}

Total Depthc 47.5 feet

Geologist: 7. Kafka

Wel Screer 37.8 to 468 feet

DEPTH

INFEET
LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
ovA (ppm)

% RECOVERY
GRAPHIC LOG
SOIL CLASS

WELL DIAGRAM

GEOLOGIC DESCRIPTION [

ELEV. (ft-ms)

Ground conditions: grassy field

F{ SM Sand: brown w/ orange molthing; very fine/fine:
some silt; trace clay; organic matter throughout
{sticks, grass); oce. gravel; moist. 44

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

/ Sand: brown to gray-brown; very fine/fine; some
% CL [ \ sitt; moist.

i sp Clay: orange-brown grading to green—blue w/
5- orange mottling: trace to little very fine/fine
sand; soft becoming med. at 4'; med. plasticity;
w/ some silt; moist.

5 I e S T
5 o

sorted,

Sand: gray: fine/med.; trace silt; mod.-well | »

\

saturated,

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

\

B
o

Sand: orange w/ It. gray mottling; very
fine/fine; trace silt; few to some soft, It, gray
clay of med. plasticity. Changes to buff white
and It. tan, very fine/fine sand at 11.2".

2" 1D Sch. 40 PVC riser
grout

16

\ mica.

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

8.400D01

I
2 [0 [wofs

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

21

20

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

10.6

[l e P T A T T T T s e T T e e T T VS s e e e o e e L e e e
[P T AL P A P i T T T T 0 7 7ot A P AT A L i T P T T T a7 g 0 g Ve P P T
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ENSAFE

Monitoring Well NBCAO3920D

Project: ZONE A - Naval Base Charleston

Coordnates: 23610322 E, 380974.80N

Location: Charlestan, SC

Surface Elevation: 6.4 feet ms/

Started at 050 on /12/99

TOC Elevation: 8.86 feet ms/

Completed at 540 on 1/12/99

Depth to Groundwater: 865 feet TOC  Measwred I/15/09

Driling Method: Rotasanic (6.5 QD casing 38" 10 coring bi)

Groundwater Elevation: 2.27 feet msi

Dxiing Company: Aliance Environmental (SC Cert # 1435)

Total Depth: 47.5 feet

Geologist: T. Kafka

Wel Screen: 37.8 lo 46.8 feet

o 12 |g|<l2]83 E |  WELL DIAGRAM
b |BuwlEw 4| &1 8|21 3 GEOLOGIC DESCRIPTION €
115 EEHBNHE
QLZL. Ao gm I g g g § E
0 C N N
o0 N R
9;6? SW § §
o2 5! N R
Clay/Sand mix; It. brown to gy. clay; soft; lean; § §
SM low plasticity; interbedded w/ very fine/fine NN
CL sand lenses/pods throughout; few-some silt. § §
% N N
- — = | N
M\ Sand: . green-gray: very fine/fine: clean: wet. /T '- % %
N
NN
R
NN
310/|75 08 N N 3
Sand: dk. gray; very fine/fine w/ few-some silt; % ‘\} =]
~5% phosphate grain content; interbedded w/ % &
oM. gray, firm-stiff, fat, sily clay as irreg. spaced 5 % %
3¢ | lenses between 1-4" thick; occ. shell frags in L § §
sand. g N N
2 NN
26| ¥ NN
- Clay: dk. gray; silty: firm-stiff; fat; high £ § §
304 7 plasticity; sticky; occ. irreg. spaced very 0] N N
7 :,-:;' fine/fine sand lenses/partings ~1/2" thick that a % %
i thicken w/ depth: 1-2" lenses at 36.2' 365", ~ NN
N N
7 N
1 e
7]+ s
/ @ 5
] g s
35— ) @
78 2
4 00 f: 5
/ Clay: % ) 2
/ y: as above, but clean w/ no sand lenses. S <
/ £ -
7 Feobd] §
// // OH '5 E w
) ~ E l
7, -
7 -
40 o N
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ENSAFE

Monitoring Well NBCA03920D

Project: ZONE A - Naval Base (hareston

Coordinates: 231510322 E, 38097480 N

Location: Charleston, SC

Surface Elevation: 64 feet ms/

Started at 1050 on I/12/99

TOC Elevation: 886 feet ms

Compieted at %40 on I/12/99

Depth to Groundwater: 6,65 feet TOC  Measwed [/15/99

Driing Method: Rotasone (6.5 Q0 casing, 38" ID coring bit) Groundwater Elevation: 2.2/ feet ms!
ng
Driling Company: Alance Envwronmenta (SC Cert # 1435) Total Depth: 47.5 feet
Geologist: T. Katka Wel Screen: 37.8 to 468 feet
o132 |g|=|E|8|3 T | WELL DIAGRAM
BulEw| S| E| &1 2 GEOLOGIC DESCRIPTION g
EE Eg 78| & | < g g - E
@ Z |Ow gtn & | B 3
4 0H 34 l |
/?I Clay: as above w/ very fine/fine siity gray sand - I
79_-' %E— lens from 40.5-41"; at 41.7', sand lenses become 5 -
/ & very fine/crs. w/ fine/med. shell hash. g -
A 35'6 -
Remainder of core was not rec'vd. Too toose to 3 E
be retained in core barrel once unit below was x = o
contacted. s - &
[’ - o
2 = 2
o = )l(
= z (T
45~ w =z
£ -
— s
s | 0|60 306 -
/ Silt: olive-brown; trace to little very fine/fine —l_ -
% sand; firm to stiff; dry; Ashley Fm. 1=
g 5
/ a
7 o
7 2
.
50 %
nm
% cL
% .
z :
2 2
Z X
é "
%
%
55 /
I %
6 | 0 |100 ¥ 498
60
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ENSAFE Monitoring Well NBCAO3802!
’A
Project: ZONE A — Naval Base Charleston Coordnates: 236016.76 £, 381155.7IN
Locationx  Charieston, SC Surface Elevation: 88 feet ms/
Started at 0945 on 1/14/99 ' TOC Elevation: 662 feet ms!
Completed at 5 on I/14/99 Depth to Grondwater: 4.57 feet TOL  Measured: //26/99
Driing Method: Rotasonic (6.5 Q0 casing, 38" ID corng bit) Groundwater Elevation: 2.05 feet ms/
Orling Company: Alfance Enwonmenta (SC Cert # 1435) Total Qepth: 130 feet
Geologist: T. Kafka Wel Screent 3.3 to 2.3 feet
o |3 g x| 8] a T | WELL DIAGRAM
e - pur} 7] -
g Sulful G & 8|23 GEOLOGIC DESCRIPTION £
et Pz e|<|8| 5|2 g
EE o 17 gm S| B = g & ]
N> |FILL|  Ground conditions: gravel/R0C i H
AN 81 &
/ Silt/Clay mix; olive—brown Lo olive—green w/ o
/ orange marbling; mix of inorganic clay and Ashley b
7 S
% Fm; all Fill materials. Y-
/ M.L '_.' '_.’ @
] cl 16 =
é g bl %
/ +oh
A 3 z -5
M- QL | cClay: dk. black; silty; soft, sticky marsh clay; w/ Q
. WO grass/wood pieces throughout; bottom 0.4' all 23 = =
51 _\ pulverized wood. [ 8
e [
[ =4 N N
1) L o .
1) N s
o a
§ ‘-_.' -_.' >'<
@ =] I
= 17
[S; o
10 Due to poor core recovery at this location, refer
to paired deep well boring (0g at NBCAG3021D
for lithologic details. =L
1 38
3——’ Ml v
a
3
2
15 [
20
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ENSAFE

Monitoring Well NBCAO39211

Project: ZONE A — Naval Base Charleston

Coordinates. 23602020 €, 38K47.78 N

Location: Charleston, SC

Surface Elevation: 7.0 feet ms!

Started at 600 on I/13/99

TOC Elevation: 887 feet ms!

Completed at 0930 on I/14/89

Depth to Groundwater: 502 feet TOC  Measured 1/29/99

Drling Method: Rotasonic (6.5 00 casing, 38" ID coring bit)

Groundwater Elevation: (85 feet msl

Oriing Company: Aflance Envirormental (SC Cert # 1435)

Total Depth: 34,9 feet

Geologist: T, Kafka

Wel Screen: 252 to 34.2 feet

¢ 13 |g|-|E|8|3 Z |  WELL DIAGRAM
=5 |SulEu 5| 8| 5|23 GEOLOGIC DESCRIPTION €
¢ (238 5| < - -
w < W =
@ = ke 71 ém S| B » g 3 w
A> IFILL Ground conditions: gravel/ROC g
R &2 5
Clay: marbled orange, gray, red; stiff; little v/t x
CH sand; silty; dry to moisl; high plasticity.
49
/ Silt: olive-brown; trace-little vi/f sandg;
% ME clayey-soft to med.; Ashley Fm. fill.
/ CL
L 32
! oL Clay: dk. gray; silly; soft, stick marsh clay;
|: PT | lenses of wood/peat; last 0.4' all pulverized
5 B \ W00d; HpS odor. -2
1 " Q
Wood: pulverized wood.
4OO[
1c ‘“_,
u L o
i Peat: dk. brown; silty; soft; moist; grasses o
I : throughout; HpS odor z
I QL [=}
10 I\ PT < s
> c
i s s
| w o
y 4 o 3
R Sand: dk. brown grading to med. brown-gray; =
i. SM vi/f: silly; organic rich; trace clay; cohesive; o~
' B wet, -
Ciay: blue-gray to green-blue; firm; w/ some
vf/f sand In matrix and pods throughout; siity;
8'1:1. med. plasticily; occ, grasses.
15
82
2 82 0
Sand: blue—green; f/m; clayey: trace-little silt;
moist; @ 20,3-22.2' dec. grain size to vf/f, color
change to orange-brown, and inc. silt content.
SC
20 - i
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ENSAFE

Monitoring Well NBCAO3921I

Project: ZONE A — Naval Base Charleston

Coordinates: 231802020 £, 30147.78 N

Locatiorc Chareston, SC

Surface Elevation: 7.0 feet ms!

Started at 600 an 1/13/99

TOC Elevation: 887 feet ms!

Completed at 0930 on 1/14/99

Depth to Groundwater: 502 feet TOC ~ Measwed //29/99

Driing Method: Rolasonic (6.5” OO casing, 3.8" ID coring bit)

Groundwater Elevation. L85 feet ms/

Driing Company: Allance Environmental (SC Cert # 1435)

Total Bepth: 34.9 feet

Geologist: T. Katka

Wel Screen. 252 to 342 feet

o '3 |gl=|E|8]9 E |  WELL DIAGRAM
L 8§ Eg 5| &l 2| g3 GEOLOBIC DESCRIPTION £
[T = & =]
@E b 75 gm g & s g 3
= Q
sC E =
L
S 5
62 | & o
Sand: orange to tan w/ FeOx zones; vi/f w/ -4
black phosphate grains throughout; occ. brown < _}nL
silty clay pods in bottom 1 wet. 0
Q
N
25"‘ og B
3 80 20 1=
Sand; tan grading to gray @ 31.5"; f/m w/ trace c -l
crs @ 30.5-32", dec. to vf/f @ 32-355". o :"
o - | T
= 5
(8] . "
o =l 2
3 [E X
304 = izl w
< -
o -
¥ =
o Zl
& -
§ =i
35 }‘ -
285 4
4 04 §
2 2
o ke
°
18
o
o
L
40
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ENSAFE

Monitoring Well NBCAQ3821D

Project: ZONE A — Naval Base (harleston

Coordinates. 23602408 £, 3813028 N

Location; Charleston, SC

Surface Elevation: 7.0 feet ms!

Started at 1325 on I/13/99

TOC Elevationc_6.71 feet ms!

Completed at 1540 on 1/13/99

Depth to Groundwater: 521 feet TOC Measwed I/15/99

Oriling Method: Rotasonic (6.5 00 casing, 38" 1D corng bit}

Groundwater Elevation: (50 feet ms!

Driing Company: Allance Environmental [SC Cert # 1435)

Total Depth: 510 feet

Geologist: T. Kafka

Wel Screen; 413 to 503 feet

o = | 4 S N E | WELL DIAGRAM
§ 183 |9|s|E|2]8 <
= [SulEul 5| 8| 8 913 GEOLOGIC DESCRIPTION €
1 eige & (<@ 5|2 G
Z |Da|ltn| | & s 3
I\>\J Ground conditions: gravel/ROC lot
<PIFILY i poc
A
; 55
Clay: marbled orange, gray, brown; trace very
CH fine/fine sand; stiff; high plasticity.
4.4
/ Silt; olive—-green; trace very fine/fine sand;
% soft-med.; low plast.; moist.
B
. g
7 43
00O Wood: It. tan pulverized wood 7
T B
,‘i“:l oL | Clay/Peat mix: gray to brown; silty; w/
110|100 orange-brown wood tibers: wood in last 0.3"; 0
\ moist. /—
Soft peat material pushed out of way during 2nd §
core run. Logged from bottom in field. =
z o
10 < é
b3 A
=)
E\‘
Hood: It. tan, pulverized; H»S odor. 7
ooQ
" 85
i». E% Sand: brown to gray-brown; very fine/fine; silty;
; \ W/ oce. wood pes & grass; wet. /——72
15— Clay: green—brown; med.—firm; silty; little
cL fine/med. sand; med. plasticily; some woody
sC frags w/ wood fayer €18.5"; HoS 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 820" and
sC @20.8-21; interbedded seq. of clay & sand from
21-21.2",
20 i 1
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Monitoring Well NBCAO392iD

Project: ZONE A - Naval Base (hareston

Coordnates. 2316024.08 E, 3013828 N

Location: Chareston, SC

Surface BElevation: 7.0 feet ms!

Started at 1325 on 1/13/99

TOC Elevation: 671 feet ms/

Completed at 540 on I/13/99

Depth to Groundwater: 5.2 feet TOC Measured I/15/99

Drling Method Rotasonc (65" Q0 casing, 38" ID coring bit)

Groundwater Elevatior: 150 feet msi

Driing Company: Akance Enwanmenta (SC Cert # 1435)

Totd Depthy 510 feet

Geologist: T Kafka

Wel Screert 413 to 50.3 feet

o |z | 4 x| 81 o Z WELL DIAGRAM
S | e i S| & =
BulEuw &| & S GEOLOGIC DESCRIPTION £
x E > 81 8| ZF i
HE tEEIEIEIEIE: g
& |do w| n o e @ w
SC
4.2
Sang: It. gray grading to: [t. olive brown B21.9°,
tan @23.2', bright orange/rust B23.8', 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 sill throughout.
264
086
3 0 20
Sand; It. tan to olive—gray grading to It. gray
al 31.8'; 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" @
(8]
& 2
30 g S
&
)
35+
292
4 0 30
Sand: t. gray 1o green-gray; very fine/fine w/
black PO 4 grains; slight orange cast in last 1.
a0 A4 R
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ENSAFE

Monitoring Well NBCA03921D

Project: ZONE A — Naval Base Charieston

Coordnates. 2316024.08 £, 3813.28 N

Locatiors Charfeston, SC

Surface Elevation: 7.0 feet ms/

Started at 325 on I/13/89

TOC Elevatior: 871 feet ms

Compieted at 540 on I/13/99

Depth to Groundwater: 521 feet TOC Measured: I/15/99

Oriing Method: Rotasanic (6.5 0D casing 38" ID coring bit) Groundwater Elevation: 150 feet ms/

Oriing Company: Akance Environmental (SC Cert # 1435) Tota Depth; 5(0 feet

Wel Screen: 413 to 503 feet

Beologist: T. Kafka

DEPTH

WELL DIAGRAM
GEOLOGIC DESCRIPTION

IN FEET
LITHOLOGIC
ANALYTICAL
SAMPLE
SAMPLE NO.
OVA (ppm)
% RECOVERY
ELEV. (ft-ms)

SAMALE

*{ GRAPHIC LOG
SOIL OLASS

Sand: tan; fine/med. w/ littie crs and very fine;
little—some black PO4 grains throughout: clean;
inc. tomed./crs. inlasl 0.4°; occ. P04 nodules
throughout.

Sand: olive—-brown; fine/crs. w/ shell hash

fragments (< 5mm dia.) & brown PO4 pellets (<! 392
cm dia.); occ. shell pcs. > 1 cm long; silty; some /__

FX-50 sand

0.01 slot PVYC Screens

Gtz pebbles; lag bed.
\ /
Gravel lag: It. tan to buff white (chalky app.);
&M very fine/crs. sand some silt; some fine to very
crs. shell hash up to 5 cm size {clam molds);
some PO4 nodules between 1.5-4 cm size; color
changes to brown~olive in last 0.8" w/ very crs. 428
\ shell hash and large shell pcs.; small lens of [

50

(RSN ENENRRRRY AN AN RN AR NN AR RRNNN

black siity clay on top of underlying silt,

|
ple
T

Silt: olive-brown; firm—med.; iow plasticity; trace
very fine/fine sand in top 2—-3"; dry; Ashley Fm.

end cap

O
—
hole plug

55

s hhinrErEi g ee e e e
F

6 0 | 100

60
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ENSAFE

Monitoring Well NBCA038022

Project: ZONE 4 — Maval Base Charteston

Coordinates: 23506814 E, 381366.36 N

Location: Chareston, SC

Surface Elevation: 8.3 feet ms!

Started at BI0 on 7/22/99

TOC Elevation; 8.0 feef msl

Completed at 540 on 7/22/99

Oepth to Grondwater: 4.45 feet TOC

Measwed 7/27/99

Driing Method: Rotasorvc (65" 0D casing 38" 10

corng bit)

Groundwater Elevation: 4.65 feet ms!

Driling Company: AEI (SC Cert # 1435)

Total Depth: 2.7 feet

Geologist: 7. Katka

Well Screen: 2.7 to 25 feet

LITHOLGGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
ovA (pom)
% RECOVERY

INFEET

DEPTH

GEOLOGIC DESCRIPTION

ELEV. (ft-msl)

WELL DIAGRAM

=X GRAPHIC LOG
—lra
L |som cLass

b ]

Surface conditions: sand & silt next to RR bed.

Sand: orange w/ black gravel intermixed; vf/f;
silty; loose.

w
X

Sand: dk brown to black; vi/f; silty, strong
PETRO odor in black ienses in last 0.2%
trace-some clay; wet.

oR

N

Sand: It green—gray to gray-green w/
orange-brown stringers (FeOx); vi/f; clayey:
{race-some silt; firm; cohesive; PETRO odor B
4.5,

_/——d

Sand: It gray to orange; vf/f; clayey;
trace—some silt; wet.

Sand: It tan, orange to green—brown; vf/f
grading to f/m w/ trace crs €8.8'grading to vf/f
@1I' and then grading to f/m w/ some crs @11.5";
blue-green, soft, sticky clay €11.6~12.2";
212-13.5' become med olive sand; trace-some silt
throughout depth.

100

204

6.3

T

7

42

e
T

2" 1D Sch. 40 PVC riser

—]

0.0t slot PYC Screens

[HEENNNNEEN]

FX-50 sand

W
end cap
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ENSAFE Monitoring Well NBCAG39023
ﬁ
Project: ZONE A - Naval Base Charteston Coordnates: 23504930 E, 38118L3IN
Location: Charleston, SC Surface Elevation: 7.3 feet msf
Started at 020 on 7/22/99 ' TOC Elevation: 7.8 feet msl
Completed at #00 on 7/22/99 Depth to Groundwater: 364 feet TOC  Measwed: 7/27/99
Drling Method: Rotasonic (6.5" 0D casing, 38" 10 coring bit) Groundwater Elevation: 3.54 feet ms/
Driling Company: AET (SC Cert # 1435) Total Depth; 27 reet
Geologist: T. Karka Wel Screen; 2.8 to 128 feet
3
o) 3 - § ) f WELL DIAGRAM
E18ulful G| 8| 8] 8|3 GEOLOGIC DESCRIPTION €
W log| > S8l 2|8 g
EREEE: s12| 2|8 a
Z |53|28 F| 8| 2| | B w o
0 Surface conditions: sand & silt next to RR bed. o
Do OC GW Gravel. black w/ pebbles, m/crs sand, some silt. §
R 6 &
:“ Sand: It tan to brown and gray brown; vf/f. silty:
l;ﬁ. cohesive; moist.
X3l B
¢
r le O
N3 >
*le SM =
3 I
e ¢ S E
5 ® e @ 1=
IP.:IP. (=] =
&b’" iy A=
L 4f 2 1=
P SM. Sand: olive—brawn to brown gray; vf/f w/ FeOx @ 1=
s clay band 8 8.2-6.8"; silt throughout. 3 E o
1| 0 |1w00ft 2 o iE §
- = 8
- = =
5 i w
S =
10 Care barrel dropped during casing advancement E
for second interval-- soft sediments from 7.5-13 =
ft not obtainable; refer to log of 03923D. Er
3 =
3_‘ g |
a
1]
(8]
e
o
15~
20—
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ENSAFE

‘-A

Monitoring Well NBCAO3922D

Project: ZONE A — Naval Base (harleston

Coordnates: 2315067.61 £, 36136139 N

Location: Chaneston, SC

Surface Elevation: 8.4 feet ms!

Started at 1315 on 7/22/99

TOC Elevation: 8.14 feet msi

Completed at 1430 on 7/22/98

Depth to Groundwater: 4.48 feet TOC

Measured: 7/27/99

Driing Method: Rotasonic (6.5 0D casing, 38" ID coring bit)

Groundwater Elevation: 4.66 feet ms/

Driing Company: AET (SC Cert # 1435)

Total Depth: 320 feet

Geologist: 7. Karka

Well Screen: 322 to 42.0 feet

o2 |a|lolzl8]g € | WELL OIAGRAM
b (SulSul g &8 A GEOLOGIC DESCRIPTION €
w ) 1
nd |Ezi3Tie < || E| 2 @
[ ==} —~ | W w (] F 3 (L) w —
Ol Gw Surface conditions: sand & silt next to RR bed. ) )
] A T oM _\ Gravel; black w/ pebbles & med/crs sand. /— g %
: ': Sand: orange to orange-brown; vf/f; some black § %
x 1 g 7.7 N N
b \ silt; loose; moist. % k
M Sand: It tan to olive-gray; vf/f; silty; clayey; % %
sC moist \ N
E'g §
Clay. orange-brown w/ FeOx pits grading to ? § %
/ blue-green; w/ vf/f sand (~25%) inc w/ depth to §
SC: silty; fism; moist; PETRO odor €5.5" NN
57 / cL NN
/ N
N N
/ N
28
ey SC| Sand it t /m; silt ' N N
7 and: It gray {o olive-gray: f/m; silty: clayey; N N
-0 firm; wet. 4 - NN
o) 5 NN
°o° Sand: olive-brown to tan w/ occ. lenses of buff S N § 5
6 -0 to gray: f/m w/ trace crs; FeQx deposits @ 9.8’ z N N g,
1o 6}95 assoc. w/ inc grain size to m/crs; @ 11.3- 119’ o % § o
0 dec to f/vf then inc to f/m w/ tr crs w/ trace p % % <
AP silty clay iaminae @ 12-12.2". f‘-,; % %‘ =
N N g
%" 2 NN |
©o° &~ § N
0 0 NN
o N N
60| SW N N
NN
o0 N N
o2 N N
o0 N §
o
.0 N N
o
7 oo NN
0.0 N
o) N \
-6 N
A
%6 N
2 | 0|58 s MR
al N N
Vs Clay: dk gray to gray-green; silty; w/ trace vf/f % N
/. % sand in <I" laminae throughout; sticky; soft inc N
/1 OH to stiff w/ depth; med/hi plasticily; @ 32-33" inc N \
g frequency of 0.5" sand lenses. N
20 /2] 1 NN |
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ENSA,'T Monitoring Well NBCA0Q3922D
o —————ay
Project: ZONE A — Naval Base Chareston Coordinates: 2315067.61 E, 38136138 N
Location: Chareston, SC Surface Elevation: 34 feet ms/
Started at 315 on 7/22/99 ' TOC Elevation: 914 feet ms!
Completed at 430 on 7/22/99 Depth to Groundwater: 4.48 feet TOC  Measwed: 7/27/99
Driing Method: Rotasonic (6.5 00 casing, 38" I0 corng bit) Groundwater Elevation; 4.66 feet ms/
Oriing Company: AFT (SC Cert # 1435) Total Depth: 320 feet
Geologist: 7. Kafka Wel Screen: 322 to 42.0 feet
o |2 | 4 =l el 2 WELL DIAGRAM
g 18 2 BlUlgl @ =
EBulEwl G| B elal3 GEOLOGIC DESCRIPTION A
pd EEigE T < lE| 3 5 :
EE v+ gw & B = % B ]
N
Z N
7 M
/ % N
7 N
7
/’ N
NN =
/ § >
/ NN 2
7 \ § o)
/ % ©
7, \ § =
7 \ \ =4
/ . % N &
//, 2 N 2
25 7 < § \
/) i \
/ = NN
7 =4 \ N
¥ . \ \
7 /| OH £ N
7, u .§
7 - :
- ©
3 0 | 160 g 7, 5, f
7
7, =)
7
7, Fa)
/ _}r
30 // % -
/ ::
v, // :..:
7 o
7, :
% + e
7, ¥
5 236
7 Sand: gray to med gray, vi/f w/ trace vf sheli i
e 7 hash; interbedded w/ soft to firm, gray siity clay
Z inirreg. spaced lenses inc in freq w/ depth, B %
s g S
354 -7} OH o 2
2% 3 -
% e e
7,:;'/ z
oA 73| B
[ Sand: gray; vf/m w/ vf/crs shell hash/frags & h -
4 | 0 | 100 [—* —_Pebble to gravel sized PO, nodules; lag bed. 1281 g
Sand: med gray: vf/f: clayey; loose.
208 =
Sand/gravel: crs sand w/ pebble-gravel size -l
40 PO4 nodules, round to subrounded; occ shell o= 1
hash/frags in top Q.3" sharp basal coniact
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ENSAFE

Monitoring Well NBCA03923D

Project: ZONE 4 — Naval Base Charieston

Coordinates: 2315048.39 £, 35183.52 N

Location: Charleston, SC

Surface Elevation: 7.3 feet ms!

Started at 0815 on 7/22/99

TOC Elevation: 7./4 feet ms/

Completed at 1055 on 7/22/99

Depth to Groundwater. 34 feet TOC Measured 7/27/99

Driing Method: Rotasonic (6.5” 00 casing 38" I0 corng bit)

Groundwater Elevation; .03 feet ms/

Oriing Company: AET (SC Cert # 1435}

Total Depth: 37.0 feet

Geologist: T. Katka

Wel Screen: 27.0 to 36.8 feet

oz |s|.|2/8 g % | WELL DIAGRAM
Lk gg Su G| B 5|83 GEOLOGIC DESCRIPTION s
- W p | |
w < =
HEHEHEEIEE 3 _
UOO Surface conditions: sand & sitt next to AR bed. \
) G
I g " Gravel: dk gray w/ crs to vy crs sand and S %
) \ pebbles. /_' 6l N N
1) N K
4 Sand: med brown-gray grading to orange @ § §
3 2.7-4,2°6 back to brown- gray; v{/f; some st in N &\
o black pods/matrix; it. gray, soft, sticky clay §
E balls in last 0.3, wet.
3 SM % %
1 § %
1 N
5 :l N N
: N
A 4 N N
i». Sand: mottied olive-gray to tan; vf/f w/ some st; N
i; SM. orange-tan to blue- green clay as lenses; occ. N %\
i'. 5C wood frags @ 7.2'; wet. \ N
i; b% §
: N
5 § §
© N 2
N &
10 - 719 NN &
, N N z
Sand: gray terning brown @ 11.5%; vf/f; sty, wet. = % N =)
7 oM s NN &
1 SP e % §
- - N
47 N N
i 0 82 Sand: brown; silty; peaty; intermixed due to core N %
loss. \ §
N
62
Silt: brown; peat w/ orange organic material; % %
™\ some vi/t sand in fast 0.3" /“‘6\9 % N
15 Sar}d: It gray; vf/f; trace brown st in pods in top % %
0.8". % %
N
N\
AN
N N
N
2|o|rs . 02 NN
Sand; It gray to olive-tan; vf/f w/ some f/m @ § §
18.8-19.1'; trace silt; trace clay @ 19.2-20". % §
aoP
N N
20 . & \\ i
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ENSAFE Monitoring Well NBCA03923D
‘H
Project: ZONE A — Naval Base Charfeston Coordinates: 2315048.39 £, 38118352 N
Location: Charfeston, SC Surface Elevation: 7.3 fest msi
Started at 0815 on 7/22/99 TOC Elevation:_ 7.M feet msl
Completed at 1055 on 7/22/99 Depth to Groundwater: 3.4/ feet TOC Measured, 7/27/89
Oriing Method: Rotasonic (65" 00 casing, 38" 1D corhg bit) Groundwater Elevation: 4.03 feet ms/
Driing Company: AET (SC Cert # 1435) Total Depth: 37.0 feet
Geologist: T. Kafka Wel Screen: 27.0 to 36.8 feet
o |4 | g AR Z | WELL DIAGRAM
o |9 Sl E|lu| 2@ £
E{GuwlEuwl & & 2|3 GEOLOGIC DESCRIPTION £
sl lReze e < E 1 2 :
%E o 77 4% F1 3| = | 6| 8 o
B W
A SC 136 & ‘\\\ (—‘
: Sand: orange to buff; m/crs becoming vf/f B
A SP 1 2135 clean. . E
' 147 o T 5
2 B o
g oz
a € 2
S 28
<
a
25— 5, +
+ |
3 0 | 45 202 z
- Sand: It gray to buff; vf/m; some st; trace clay
K 0 %H- in top 0.3"; wet.
‘ 28
' Clay: gray; sticky: soft; low plasticity; trace vf/{
' sd as lenses & pods. .
30 ('l |
( | | ] oL 2 | o
! ] - ©
| | — — 4
1A 8 - S
L 244 | © - T
2 ,' Sand: med gray; vf/f; silty; intermixed w/ soft, a - i
\ | gray, sticky, silty, clay in 0.2-0.4' wide lenses. B =
Sall SM 2 —
| -
:: : il oL = =l
l. || -
3shL
= 272 =
35 q Gravel lag; gray-black: vf/crs sand w/ PO% -
:TDO GM nodules up to 2" dia.; vy crs shell frags and Zf
q GW | hash; silty matrix. -l
[ N o
’7/ Silt: olive—-green to olive-brown; trace vf/f sand 289 J A=
é %LL" & trace clay; firm; dry; sharp overlying contact.
4| 0 |00 4 302 NSEN .
a
2]
O
k)
=
[ 1)
40-J
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ENSAFE
————

Monitoring Well NBCAQ4202D

Project: ZONE A — Naval Base Charieston

Coordinates: 2315050.76 £, 380576.54 N

Location: Charleston, SC

Surface Elevations 7.8 feet msf

Started at 845 on 7-20-99

TOC Elevation, K343 feet ms!

Compieted at 1800 on 7-20-89

Depth to Groundwater: 8.71 feet TOC

Measuwed: 8/2/99

Driing Method: Rotasanc (6.5 00 casing, 38" 1D corng bit) Groundwater Elevation: 172 feet msi

Ording Company: AET (SC Cert # 889)

Total Depth: 46.0 feet

Geologist: P. Baykey

Well Screen: 360 to 45.8 feet

% RECOVERY
GRAPHIC LOG

ANALYTICAL

SAMPLE

OvA (ppm)

LITHOLOGIC
SAMPLE NO.

w
T
%
0

OEPTH
INFEET

SOIL CLASS

GEOLOGIC DESCRIPTION

ELEV. {ft-ms))

WELL DIAGRAM
.

Ao
[r

B

w
Lt

Ground conditions: Gravel/thin Asphalt -

Sand: dark grey-brown; very fine, some silt to L67
silty, occasional pebble; soft.

Sand: brown; very fine to fine, trace silt, trace 5.8

clay; soft.

@815 to 1. ft.: clayey, silty.

EA\N\E=

?
|

Clay: red—orange w/orange-brown and some
black; some silt to silty, some sand-very fine;
moist, soft, plastic.

22.8 to 3.2 ft.; sandy.

©3.7 to 4.5 fi.. change in color to orange brown
and grey-green.

—

i 73

Sand: orange w/trace grey, very fine to fine,
trace to some siit,

\\

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

I
EL &

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 258
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).

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

—_

;

2 100

M

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 —88
in basal 0.4 ft. B16.4 to 17.5 fi.; clay grades to
firm.

20

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

€18.8 to 18.0 f{.: Sand. It grey; very fine, trace
mica.

o
LA A

A S A AN SIS

T i s s

2" 1D Sch. 40 PVC riser
grout

L T T,

T T

e ey o e e e T s e e T e e r TR

Prizzzszz
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E___N__-_SA_"_:E Monitoring Well NBCAO4202D
Project: ZONE A — Naval Base Charieston Coordinates. 2315050.76 E, 38057654 N
Location: Chareston, SC Surface Elevation: 7.8 feet ms/
Started at 645 on 7-20-99 ' TOC Elevation: 1043 feet ms/
Completed at 1800 on 7-20-99 Depth to Growndwater: 87! feet TOC  Measured: 8/2/99
Driing Method: Rotasonc (6.5 00 casing 38" ID corng bit) Groundwater Elevation: (72 feet msi
Driling Company: AEI (SC Cert # 889) Total Depth: 480 feet
Geologist: F. Baykey Wel Screen: 360 to 45.8 feet
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ENSAFE

Monitoring Well NBCA04202D

Project: ZOME A — Naval Base Chareston

Coordnates; 23506076 £, 380576.54 N

Location: Charkeston, SC

Surface Elevation: 7.8 feet ms/

Started at 645 on 7-20-99

TOC Elevation: 043 feet ms!

Compieted at 800 on 7-20-99

Oepth to Groundwater: 4.7/ feet TOC

Measured: 8/2/99

Driing Method: Ratasonic (65" 0D casing 38" 10 corng bit)

Groundwater Elevation: {72 feet ms!

Driing Company: AE] (SC Cert # 889)

Total Depth: 460 feet

Geologist: P. Bayky

Welt Screen: 360 to 45.8 feet

9 |2 | g =l 8 o € WELL DIAGRAM
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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 Collected. 5117-5/19 Collected by: Randy Brand
Samples Received: 5/17-5/18 Received by: Enic Magdar
Samples Analyzed: 517-5/19 Anatyzed by: Eric Magdar
Samples Reported: 5A7-5119 Reported by: Eric Magdar
Project [dentification:  Charleston, SC Report Revision: 0.0
Columbia Job Code:  ENM05079 Method Deviations: none

Purchase Order: N/A Sampling Method: unknown

Client:
Client Address:

Ciient Contact:
Client Phone:
Clignt Fax:

Ensafe

935 Houstan Northcutt Blve
Suite 113

Mt. Pleasant, SC. 29464
Charlie Vemoy
843-884-0029
843-856-0107



Fixedgaratory Services

Columbia Environmeg Technologies, LLL.

Mobile Laboratorg'vices

Samples Collected: 5{17-5/19 Collected by: Randy Brand Client: ; Ensafe | .
Samples Received: 5/17-5/19 Received by: Eric Magdar 'Client Address: 935 Houston Northcutt Bivd,
Samples Analyzed: 5/17-5M19 {Analyzed by: Eric Magdar {Suite 113 __
Samples Reported: 5/17-5M19 |Reported by: Eric Magdar | \ IMt. Pleasant, SC. 29464 \
Project Identification: Charleston, SC Report Revision: 1.0 Client Contact: |Charlie Vernoy |
Columbia Job Code: ENM05079 Method Deviations: none 'Client Phone: '843-884-0029 ‘
Purchase Order:; N/A Sampling Method: unknown |Client Fax: | 843-856-0107
: J 1 , | |
USEPA Method 8010M Soil Vapor Sample Analysis Results in ug/L
BLANK N250 N250 ! N200 ‘ N150 N150 N150 N200Q N1GO
Compound PaL’ 001 W650 W600 W600 | WE00 W550 W500 i WS550 w450
(ugfL) {uglL) (ugit) (ug/L) {ug/L) {ugiL) (ug/} {ug/L) (ug/L) I {ugiL)
trans-1,2-dichloroethene 2.21 ND ND ND ND ND ND ND ND ND
cis-1,2-dichloroethene 1.75 ND | ND ND ND ND ND ND ND ND
trichlgroethene 0.168 ND ND ND ND ND ! ND ND ND ND
tetrachloroethene 0.215 ND ND ND ND ND ND ND ND ND
_ ‘ ‘ |
J - \ |
Sample Condition {S,U)/Dilution (PQL) 1 S S S S s S S 8 S
S: Satisfactory, U: Unsatisfactory ;
U: see sample narrative | | | L \
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 |
L 1: [ ! ‘ ; {
2 PQL.: Practical quantitation limit using the initial calibration curve low point and dilution factors where applicable |
, T i i
I /

SAMPLE NARRATIVE:

Quality Control Review:

Phone; (301)362-8520

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

PO. Box 6239 Columbia, MD 21045-6239

Fax: (301)362-8524




Fixed,@oratory Services

Columbia Environm” Technologies, LLL.

Mobile Laboraton.vices

Samples Collected: 15/17-5/19] iCollected by: |Randy Brand |Client: | |Ensafe
Samples Received: |5/17-5/19] Received by: Eric Magdar [Client Address: 1935 Houston Northcutt Blvd. |
Samples Analyzed: 6/20/98-6/23/98 | Analyzed by: Eric Magdar ( i ~ |Suite 113 | ‘
Samples Reported: 5/17-5/19' Reported by: Eric Magdar : | Mt. Pieasant, SC. 29464
Project Identification: Charleston, §C Report Revision: 1.0 ! Client Contact: Charlie Vernoy Z
Columbia Job Code: ENMO05079 Method Deviations: none Client Phone: 1 843-884-0029 :
Purchase Order: N/A Sampling Method: unknown 'Client Fax: | 843-856-0107 |
L i - | L J
USEPA Method 8010M Soil Vapor Sample Analysis Results in ug/L
1 1 }
| N100 N100 N100 N100 N50 ¢ N50 N50 ’ NS0 | N50 NO
Compound paL’ W500 | W550 W600 W650 |, W650 | wWeé00 W550 W500 w450 w450
(uglL) (uglL) g/} | (ugh) (ug/l.) {ugiL) (ugiL) fugit) | {ugll) i (ug/t) {ug/L}
| ‘ |
trans-1,2-dichloroethene 2.2 ND ND ND ND | ND [ ND ND L ND ND ND
cis-1,2-dichlorcethene | 175 ND ND ! ND ND 1 ND ‘ ND ND L ND ; ND ND
trichloroethene i 0.168 ND ND ND ND ND ND ND [ ND i ND [ ND
tetrachlorogthene . 0.215 ND ND ND ND ND ND ND ND ND : ND
! i
f -
H 1 . ! 1 i
Sample Condition {S,U}Dilution (PQL) 1 S S S ; 5 S } s S S 5 S
S: Satisfactory, U: Unsatisfactory 1 \ | ! 1 ‘ :
U: see sample narrative , | L B L 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. [ [ 1 (
\ | i \ i | \
2 PQL: Practical quantitation limit using the initial calibration curve low point and dilution factors where applicable ‘ .
[
| \ | 1
‘ ‘ ‘ { !
L L ‘ |
SAMPLE NARRATIVE: I ! | )
| _
|

Quality Control Review:

-1

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&/ices

Samples Collected: 5/17-5/19 {Collected by: Randy Brand Client: Ensafe | 1
Samples Received: 5/17-5119 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 Identification: Charleston, SC Report Revision: 1.0 Client Contact; Charlie Vernoy !
Columbia Job Code: ENMO05079 Method Deviations: none Client Phone: 843-884-0029 !
Purchase Crder: N/A [ Sampling Method: unknown Client Fax: | _‘,843-856-01 07 i |
[ !
USEPA Method 8010M Soil Vapor Sample Analysis Resutts in ug/L
‘ ] NO BLANK N100 N100 | N100 N200 BLANK NO N50 | N100
Compound | pQL? W500 002 W200 W250 w2300 W650 | 003 . w400 w400 | W400
. fugil) (ugl) , (ugh) {ug/L) (ug/L) (ugll) = ({ugh) (ugrit) | {ugll) (ug/L) (ug/L}
fans-1,2-dichiorosthene 776 ) ND KD ND | ND ND KD ND ND
cis-1,2-dichloroethene 3.54 ND ND ND ) ND ND [ ND ND ND NB ND
trichloroethene 0.268 ND ND 5.15 | ND ND B 1.07 ND ND ND ND
tetrachlorgethene 0.344 ND ND ND [ ND ; ND 2.21 ND ND ND ND
‘ ! ; |
! ! ! r‘ 1
] : | : -
Sample Condition (S,U)Dilution (PQL) 1 S S S S S S S S S S
S; Satisfactory, U: Unsalisfactory ! |
U: see sample narrative | I J
Dilution: numerical dilution factor used to quantitate analyte concentrations within the range of the initial calibration curve | i
ND: Not Detected at or above the PQL. \ L o

| L

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 6239 Columbia, MD 21045-6239

Fax: (301)362-8524



Fixed&ratory Services Columbia Environme” Technologies, LLL. Mobile Laborator)'vices

[Sampies Collected: 5/17-5/19 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 Identification: Charleston, SC Report Revision: 1.0 | Client Contact: Charlie Vemoy |
Columbia Job Code: ENMO05079 Method Deviations: |none Client Phone: 843-884-0029 - L
Purchase Order: N/A \ Sampling Method: 'unknown iClient Fax: © 843-856-0107 ’
! ; ; I | i
USEPA Method 8010M Soif Vapor Sample Analysis Results in ug/L
i ‘ I ' i
! | | N100 N150 ' N200 | N250 . N250 | N250 ° N200 N200 N200 | N200
Compound o PaL® w450 | W45¢ | w200 W450 : w500 W550 w500 w450 W150 / w100
{ug/L) (ugll) {ug/l) [ (ugf) {ugiL) (ug/L) (ugiL) | {uglil) {ug/l) : (ug/l) ' (ugll)
| | | i ‘
ltrans-1,2-dichloroethene ] 21 ND ND ) i ND ND J ND ] ND [ ND ND ND
cis-1,2-dichioroethene L 354 ND ND ND ND ND 1 ND ND NO 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 L ND
! | — |
[ ; ) . :
Sample Condition (S,U)Dilution (PQL) 1 ] S S S S S ] S S i 8 ! S s
S: Satisfactory, U: Unsatisfactory \ | 1 ; !
U: see sample narrative | | i ! *
Dilution: numerical dilution factor used to quant:tate 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: |
[ [
L | | !
: v “
Quality Control Review: ] 1 [ [ ‘ | ;
. i l ‘ \ \ ! |

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




Fixed’oratory Services

Columbia Environme’ Technologies, LLL.

Mobile Laborator”w’ces

Samples Collected: 5/17-5/19! Collected by: Randy Brand Client: i .Ensafe | |
Samples Received: 5/17-5/19 Received by: Eric Magdar iClient Address: 935 Houston Northcutt Blvd.
Samples Analyzed: 5(17-5/19 Analyzed by: Eric Magdar ! ; Suite 113 ; ; :
Samples Reported: 5M17-5(19 Reported by: Eric Magdar ! ) Mt. Pleasant, SC. 29464
Project Identification: Charleston, SC Report Revision: 1.0 ' Client Contact: Charlie Vernoy 1 !
Columbia Job Code:  [ENM05079 Method Deviations: __ none Client Phone: 843-884-0029 -
Purchase QOrder: N/A Sampling Method: junknown Client Fax: | i843-856-0107
i ‘ i
USEPA Method B010M Soil Vapor Sample Analysis Results in ug/L
T 1 . ‘
N250 N250 N250 N150 | N100 N100 | BLANK ;| N100 N150 N150
Compound PQL> | W100 W50 wo W100 W100 W50 ) 004 WO wWo W50
{ug/ly | (ugll) {ugiL) {ug/L) {ugfiL) (ugiL) (ug/l) {ugil) {ug/L) {ugi/L) {ug/L)
trans-1,2-dichloroethene 2.76 : ND ND ND i ND ND ND ND i 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 12.2 ND i ND ND ND | ND i ND | ND
. : [
/‘ l : ! '
[ |
Sample Condition (S,U)/Dilution (PQL} 1 S S S S S S | S S S S

$: Satisfactory, U; Unsatisfactory 1

U: see sample narrative |

|

ND: Not Detected at or above the PQL.

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

L

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

i

]

]

SAMPLE NARRATIVE:

/ .
! f

Quality Control Review:

1

_\(
1

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 Enw‘ronmg Technologies, LLL. Mobile Laborator,vices

Samples Collected: 15/17-5/19 Collected by: |Randy Brand Client: | Ensafe . ! l
Samples Received: 5/17-5/19 Received by: Enc Magdar Client Address: 935 Houston Northcutt Blvd.
Samples Analyzed: 5/17-5/19 Analyzed by: Eric Magdar i Suite 113 | |
Samples Reported: 5/17-5/19 Reported by: |Eric Magdar J Mt. Pleasant, SC. 29464
Project Identification:  |Charleston, SC  [Report Revision: 1.0 :Client Contact: Charlie Vernoy o
Columbia Job Code: ENMO5073 Method Deviations: none Client Phone: 843-884-0029
Purchase Order: N/A, l Sampling Method: unknown Client Fax: ' ;843-856-0107
\ \ \ = i |
USEPA Method 8010M Soll Vapor Sample Analysis Results in ug/lL
| ! v ) T K IL
J ___N100 N100 BLANK BLANK | NO ~ N50 N50 NO ‘ NO | NS0
Compound | PaL? | w150 W350 005 . 006 Wo W0 | W50 | Ws0 w100 W100
‘ (vgl) | (ug) (ugil) fugt) | (ugl) = (ugl) (ugfL) (ug/t) | (ugll) | (ugll) {uglt)
‘ | ‘ | 5 |
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 ; ND ND i ND ND ND
trichloroethene 0.268 ND ND ND ND 29 ] ND ND | ND ND ND
Jtetrachloroethene 0.344 ND ND | ND ND ND___ ND . ND ND ND ND
; i i | |
. i
: | 3
Sample Condition (S,U¥Dilution (PQL) 1 ; S S | S J S ! S S S S S S
| S: Satisfactory, U: Unsatisfactory : [ ‘ |

U: see sample narrative | v 1 : :
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. [ : j i | ‘
I | ] ‘ ? 1 ‘
2 PQIL: Practical guantitation limit using the initial calibration curve low point and dilution factors where applicable 1
‘: |
\ : .
SAMPLE NARRATIVE: / ; j
- j ; ! L
Quality Control Review: | | L | i \
il \ { [

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




Fixed’wratory Services

Columbia Environm' Technologies, LLL.

Mobile Laborator,vices

Samples Collected: 5/17-5/19] Collected by: |Randy Brand Clignt: I 'Ensafe [ :
Samples Received: 5/17-5/19] Received by: Eric Magdar Client Address: 1935 Houston Northcutt Bivd.
Samples Analyzed: 5/17-5/19 Analyzed by: Eric Magdar | Suite 113 |
Samples Reported: 5/M17-5/19 Reported by: Eric Magdar | Mt. Pleasant, SC. 29464
Project Identification: Charleston, SC Report Revision: 1.0 Client Contact: Charlie Vermnoy 1
Columbia Job Code: ENMO05079 Method Deviations: none Client Phone: 1843-884-0029
Purchase Order: N/A ] Sampling Method: unknown Client Fax: | 843-856-0107
i : I ' ‘ : |
USEPA Method 8010M Soll Vapor Sample Analysis Results in ugIIL
! : | : \ |

| NO NO NO 1 N50 NS5O N O NO N50 | NS5O NO

Compound PAL® | w600 W200 W250 w250 w300 w300 W150 | W3s0 W150 W650
(ugiL} (ugiL) {ug/L} (ugiL} {ugit) (ug/l) (uglL) ugh) | (ugl) (ug/L) (uglL)
trans-1,2-dichloroethene \ 2.76 ND ND ND ND | ND L ND ND ND 3.45 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
tetrachlorcethene 0.344 ND ND ND i ND ND ND ND ND ND ND
L . I il
Sample Condition (S,UYDilution {PQL) 1 s 5 S S S \ S \ S S S \ S
S: Satisfactory, U: Unsatisfactory 1 . ) !
U: see sample narrative | i 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. '

_ 1

l

L

2 PQL: Practical quantitation limit using th

e initial calibration curve |

ow 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




Fixed gra tory Services

Columbia Environme' Technologies, LLL.

Mobile Laborator).vices

Samples Collected: 5/17-5/19! Collected by: Randy Brand Client; J [Ensafe | ]
Samples Received: 5/17-5/19 Received by: Eric Magdar Client Address: 1935 Houston Northcutt Btvd
Samples Analyzed: 5/17-5118 ‘Analyzed by: Eric Magdar \ Suite 113 |
Samples Reported: 5(17-5/19 Reported by: |Eric Magdar B Mt. Pleasant, SC. 29464 ;
Project Identification: Charleston, SC Report Revision: 1.0 Client Contact: {Charlie Vernoy |
Columbia Job Code: ENM05079 Methed Deviations: none Client Phone: 1843-884-0029 1
Purchase Order: |N/A Sampling Method: unknown Client Fax: | 1843-856-0107 ’
i X i :
USEPA Method 8010M Soul Vapor Sample Analysis Results in ugIL

B | | . z

| NO NS¢ | BLANK '~ Nis50 N206 | N250 | N200 BLANK |
Compound paL? ! W350 W200 007 w350 w250 W250 ' w300 007 ‘

{ug/L) {ug/L) {ug/L) (ugit) (ugiL} {ug/L) (ugit) = {ugil) (ug/L)

I i
trans-1,2-dichloroethene 276 ND ND ND ND ND ND 1 ND ND :
cis-1,2-dichlorcethene 3.54 ND ND ND ND 3.56 ND ND ND
trichloroethene 0.268 ND ND ND ND ND ND ND ND |
tetrachloroethene 0.344 ND ND ND ND i ND J ND ! ND ‘ ND |

r ! L | |
‘ | | f ‘ -
Sample Condition {S,U)/Dilution [POQL) 1 s ] S S s ] S S ] S S !
S: Satisfactory, U: Unsatisfactory ; 1 } I ‘
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 | 5 | i
i \ L | | ! \ ‘
2 pQL: Practical quantitation limit using the initial calibration curve low point and dilution factors where applicable |
! ' ] J : |
’ ‘ !
SAMPLE NARRATIVE: L | |
B | L |
I i | ]
Quality Control Review: l | [ B |
| 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 gra tory Services

Columbia Environme’ Technologies, LLL.

Mobile Laboraton’ices

Samples Collected: 5/17-5/19 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/M17-5/19; Analyzed by: Eric Magdar ; Suite 113 |
Samples Reported: 5/17-5119] Repored by: Eric Magdar | Mt. Pleasant, SC. 20464
Project Identification: Charleston, SC Report Revision: 1.0 ‘ Client Contact; Charlie Vernoy
Columbia Job Code: ENMQ5079 Method Deviations: none Client Phone: 843-884-0029
Purchase Order: N/A Sampling Method: unknown Client Fax: 843-856-0107
USEPA Me'thod 8010M Soil Vapor Sample Analysis Results in u‘IL
i . N T i
. | | |
BLANK N150 N200 N200 N200 | N200 NO | N300 ~ N200 | N300
Compound PQL? 009 W400 w400 W350 W50 wo W550 WO E100 | E100
fugil) (ugll) (vg/L) {ug/L) (ug/L) (ugll) | {ugil) (ugft) (ugiL) (ugfl) {ugil)
trans-1,2-dichloroethene 2.76 ND ND ND ND ND i ND ] 2.99 ND ND ND
cis-1,2-dichlgroethene 3.54 ND ND ND ND ND ND ; ND ND ND ND
trichloroethene 0.268 | ND ND ND 0.460 ND ND ND ND ND ND
tetrachloroethene 0.344 ND ND ND 1.33 ND ND ND ND ND ND
J ;
Sample Condition (S,U)/Dilution (PQL) 1 S S S S ? S 3 S 5 s S
§: Satisfactory, U: Unsatisfactory
U: see sample narrative | ;

Dilution: numerical dilution factor used to quantitate

ND: Not Detected at or above the PQL.

analyte concentrations within the range of the initial calibration curve |

H :

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




Fixedgxratory Services

Columbia Environmg Technologies, LLL.

Mobile Laborator,rvices

Samples Collected: 5M17-5/19 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 | 1

Samples Reported: 5/17-5(19 Reported by: Eric Magdar Mt. Pleasant, SC. 29464

Project |dentification: Charleston, SC Report Revisicn: 1.0 Client Contact: Charlie Vernoy

Columbia Job Code: ENM05079 Method Deviations: none Ciient Phone: 843-884-0029

Purchase Order: IN/A { unknown Client Fax: | 843-856-0107

l i

Sampling Method:
l

!

USEPA Method 8010M S
I

oll Vapor Sample Analysis Results in ugiL
T

N250 ' N300 N250 N200 N150 N150 BLANK
Compound PaL? |  E100 E50 E50 E50 | E50 E100 011
{ugiL) (ugit) T\ {ug/L) {ugiL) (ugll) | (uglL) {ug/L) (ugll) | i
| ! i
trans-1,2-dichloroethene 2.76 ND ND ND ND | ND ND ND : |
¢is-1,2-dichloroethene ! 3.54 ND ND ND ND ND ND ND ;
trichloroethene : 0.268 ND ND ND ND ND ND ND ; l
tetrachloroethene 0.344 ND ND 0.374 ND ND ND ND |
[
\ ! !
{ ‘.
Sample Condition {S,U)/Dilution (PQL}) 1 S S ) S S S S
S: Satisfactory, U: Unsatisfactory ; !
U: see sample narrative | i 1

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.

|
|

|

bration curve low point and dilution factors where applicable

2 PQL: Practical quantitation limit using the initial cali
|

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 Laloratory Services

Coiumbia EnviroanTechnologies, LLL.

Mobile Lahorato 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: 935 Houston Northeutt Blvd.
Samples Analyzed: 517-5/19 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: ENM05079 Method Deviations: none Client Phone: 843-884-0029
Purchase Order: N/A |Sampling Method: unknown Client Fax: 843-856-0107 i
‘ \ ' 1
USEPA Method 8010M Soil Vapor Sample Analysis Results in ug/L !
[ 1
BLANK N175 |  N200 N225 N225 550 S50 . S50 S50 i S§50 ] $100 $100
Compound : PoL? 012 ws25 w825 W625 | W6ES0 | WeDnp WE50 | WS500 wsso | wero | W600 | W650
L (ugL} (ugrt}) | (ugh) (ugiL) {uglt) . (ugll) | (ugl) {ugll) | (ugl) (ughL) {ugit) (ugll) [ (ugl)
i L i i ‘
trans-1,2-dichloroethene ! 276 ND ND ND ND 2.76 ND 3.01 ! ND ND ND ND ND
cis-1,2-dichloroethene 354 ND ND ND ND ND ND 155 | ND ND ND ND ND
trichloroethene D.268 ND ND ND ND 1.28 ND 0.406 ND ND ND ND ND
tetrachioroethene 0.344 ND ND 0.347 0751 | 1.09 ND 0732 ! ND ND ND ND - _ND
| ? !
‘ ;
Sample Condition {S,U¥Dilution (PQL) 1 1 8 S S S : S S S S S S 5 S
S: Satisfactory, U: Unsatisfactory i !
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. | ;
\ ‘ 1
2 PQL: Practical quantitation limit using the initial calibration curve low point and dilution factors where applicable i |
! |
; : I
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 Columnbia, 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
SUBLG-VOA | SAMPLE 1D ----~=-> | 039-§-PG14=0Y 039-5-P616-02° 1°039-8-pG17-01 039-5-PG17-02 039-§-PG18-01 -039-5-Pa1B-02
: - ORIGINAL ID -1 039SPGT60T - WBPSPG1602 ¢ 0395PG1701 0395PG1702 039sPG1801 0395PG1802
- 'LAB:SAMPLE ‘ID --=> [ 38687.Q1 ' - 38687.02: . 38687,03 38687.04° .. 38687.05 - 38687.06
1D FROM REPORT. ~+> | 059SFG1601 0395PG1602 - - 0395PG1701 0395PG1702 039SPG1801 0395PG1802
SAMPLE DATE ; ASF21799 05721799 05721799 05721799 05/21/99. - “05721£99
DATE: ANALYZED =~->-05/28/9% 05728799 : 05728799 05/28/9% 05728799 05/28/99
MATRIX ~-<==2amne » Soil Soil Sail Soit Soil Soil
UNITS ~-rromemoan UG/KG UG/KG UG/KG UG/KG UG/Ke UG/KG
CAS # |Parameter 38687 38687 38687 38687 38687 | 38687
74-87-3 [Chloromethane 5. u S. u 4, U 6. ] 5. u 5. u
75-01-4{¥inyl chloride 5. Y 5. U 4. U 6. U S. U 5. u
74-83-9 [Bromomethane 5. u 5. U 4. U 6. U 5. u 5. u
75-00-3/[Chioroethane _ 5. U 5. u 4. u _ 6. u 5. ] 5. u
75-69-4 [Trichlorof luoromethane 7222272772 7227227277 2222727777 2727722277 77777277772 2777772227
67-64-1|Acetone S - 4y 22, 10. 6. U 5. u 22.
75-35-4|1,1-Dichloroethene 5. u 5. u 4. u 6. U 5. u 5. u
75~15-0Carbon disulfide 5. U 5: ) 4. u 6. U 5. u 5. u
75-09-2 |Methylene chioride _ 5. u 5. U _ 4. u 6. u 5. u » 5 u
156-60-5 |trans-1,2-Dichloroethene 2977772772 7922277227 : 7727727312 7727777222 2272277277 7271222277
108-05-4 |vinyl acetate 5. u 5. u 4. u 6. u 5. U 5. u
75-34-311,1-0ichloroethane RN T 1 5. U 4. u 6. U 5. u 5. u
78-93-3 |2-Butanone (MEK) 5. u 5. u 4. u &. u 5. u 5 u
156-59:2 leis-1;2-Dichloroethéne 27229992925 8 2277727277 . 2227772227 7229297277 7227229227 2272777227
&7-66-3 [Chloroform 5. u 5. u 4. u 6. u 5. u 5. u
: 71-55-6[1,1; 1-Trichloroethane 5inuily ‘5. U 4. u 6. u 5. .U 5. U
56-23-5 |Carbon tetrachloride 5. U 5. U &, U 6. u 5. u 5. U
107-06-2{),2-Dichloroethane S5l u “5 1] Y U 6. U 5 1] 5. u
71-43-2 [Benzene 5. u 5. u b U 6. ] 5. U 5. u
T9-01-6iTrichloroethene ' 5, i =TT | A 4. u 6. u 5. u 5. u
78-87-5 |1,2-Dichloropropane EN U 5. u 4, U 5. U 5. u 5. u
75-27-4 |Bromodichloronethane - - U 5. i 4, u 6. U 5.0 U 5. U
110-75-8 |2-Chloroethyl vinyl ether 5. U 5. 1] 4, U, 6. u 5. U 5. U
2 108=10=114-Nethyl -2-Pentancne (MI1BX) 5. e I 5. U Y u- 6. u -1 .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 SR 5. u 5. 4. u 6 U 5. 5. u
10061-02-6 |trans-1,3-Dichioropropene 5. U 5. u b4, u 6. u 5. u 5. u
591-78-6.{2- Hexanone: S 1 5. u 4. U " 6. u 5.y 5.
79-00-511,1,2-Trichioroethane 5. u 5. u 4. 1] 5. v 5. u 5. u
127-18<4 [Tetrachloroethene 5. .4 5. U 4. u 6. u 5. U 5. Y
1264-48-1 [Dibromoch [ oromethane 5. u 5. u 4. u 6. u 5. u 5. u
108-90-7 [chiorobenzenes - TR | 5. . .U 4, u 6. U 5. u 5. u
100-41-4 |Ethylbenzene 5. U 5. 1] 4, u 6. y S. u 5. U
1330:20-7 Xylene (Total) 5: u 5. u 4. U : 6. u 5. u 5. u
95-47-6 [o-Xylene 7772227277 77777271777 2722722272 27222227727 2722722722 2727222227
100-42-518tyrene 5. u 5. U’ 4. U é. u 5. ] 5. U
75-25-2 |Bromoform S. u 5. U 'R u 6. u 5. u 5. u




(B ® @

DATALCP3 CHARLESTON - ZONE A Page: 2
12/164/99 NAVAI, BASE CHARLESTON ZONE A (NBCH) Time: 10:41
SUBLE-VOA SAMPLE 1D =----=->| 039-5-PG16-01 = | 039-5-pG16-02 | 039-5-PG17-01 | 039-s-pei7-02 039-5-PG18-01 039-5-PG18+02
T RV s ORTGINAL IR ===223 1 039SPEI60T. | 039spa1s02 | D395PG1701 |- 039sPE1702 0393PG1801 ~0395PG1802
LAB SAMPLE 1D -==>{ 386B7.07 ' ... | 3B687.02 oo |-3B6BT.03 | 38687.04 : 38687.05 .| 38687.06
“IDFROM REPORT —->1:0395PG1601 1" o 1'0398pG1402: " | 039SPGI7QT = | 0395pG1702 0395PG1801 © ] O39sPaIBRR
(SAMPLE DATE ----->1 05/21/99 " o |05 £2T9 | 05/21799 05721799 o 05421799 05721799,
-DATE :ANALY2ED: ~~->{ 05/28/99- -1 05728199 , 05728799 Lo 05/28F99 05/28/99 . - |- 05728499
MATRIX <=~ =usasut >isolt - Soopseils ] seil Lo lseit ‘Soil soil .
UNITS ==omzmomrs > UG/Ke A UGG . AL UGG Al ue/ke A { UG/KG - A UG/KG A
cAS #[parameter | 38687 | 38687 38687 | 38687 38687 38687 .
79-34-511,1,2,2-Tetrachloroethane 5. u _ 5. U [ u 6. U 5. U 5. u
541-73-1[1,3-Dichlorobenzene dmrrzeenrr o rmrrenem 7227227222 2227297277 7772772777 7272772727
106-46-7 |1,4-Dichlorobenzene 2727227272 7222277272 2222722772 7777277272 2222772272 7227222227
95-50-1 [1,2-Dichloroberizene’ 1779902 - 2222272772 2772772977 " |Ferr799272 7772727277 2222777297
9999900-05-0 |m+p Xylene _ _ 2227772272 77272227772 2222722222 7227777272 2222222272 2222222727
540-59-0 11, 2-Dickloroethene (total) ; L u - u 4y SR J 5. U 5. u

1634-04-4 [Methyl tert-butyl ether 7722272272 2922222272 2922922227 2222222222 2222227272 7227222272




i 3

DATALCP3 CHARLESTON - ZONE A Page: 3
12/14/99 NAVAL BASE CHARLESTON ZONE A (NBCH) Time: 10:41
SUBL6-VOA AMPLE ->[: 039-5-PG19=01" 039-§-P619-02 ‘039-5-PG20-01 039-5-P620-02
ORTGINAL ID¥ 0395PG1901 ‘039SPE1902 039SPG2001 ‘0395PG2002
o LAB SAMPLE: 1D “38687.07 “ 3B6RY. 08 {738687.09 - 38587.10 .
. 1D -FROM REPORT :-->| 0395PG1901 | -0395PE1902: “039$PG2001 7l 039sPE2002 .
. SAMPLE [DATE «wic=31 05721799 1 05/21/99 057217499 05721799
.- DATE ANALYZED -~~>|"05/38/99 05728799 05728799 - 05728799
MATRIX ‘mimwoirn o Soili ~Fseil Soil Soil
UNITS ~-oerosnoes “UG/KG | Ue/Ke UG/KG 'UGFKG -
CAS # [Parameter 38687 38687 38687 38687
74-87-3 iChloromethane 5. v 5. v 6. U 5. u
75-0-4 [Vinyl chloride 5., U 5. . U 6. U 5, u
74-83-9 [Bromomethane 5. u 5. U P u 5. U
75-00-3 [Chloroethane 5, u 5. U 6. u 5. u
75-69-4 [Trichlorofluoromethane 272227227777 77272227772 7772222277 27222727272
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. U 5. {; 6. U 5. u
75-09-2 [Methylene chloride 5. u o 5. u 6. u 5. u
156-60~5 |trans-1,2-Dichldroethene. TN 72272222227 12222227277 2727220772
108-05-4 |Vinyl acetate 5. U 5. u 6. u 5. U
75-34-31,1-Dichioroethane -5, U 5. U 6. u 5. ]
78-93-3 |2-Butanone (MEX) 5. u 5. u 6. u 5. u
156=59-2 |¢is-1;2-Dichloroethere . 2922222222 0 L 2922797277 . 2222222227 : 229272227272
67-66-3 |Chloroform 5. U 5. u 6. u 5. u
L 7%-55+8]1,1,1-Trichloroethane 5. U 5. u’ 6. u 5. 3]
56-23-5 [Carbon tetrachloride 5. u 5. u 6. u 5. U
107-06-2{1,2-Dichloroethane 5. AL .5, U 6. u 5, u
71-43-2 [Benzene 5. U 5. u 6. u 5. U
79-01-4 {Trichloroethene:: 5.7 U TS u 6.: U 5. U
78-87-5 |1,2-Dichloropropane 5. u 5. u 6. u 5. u
75-27-4 |Bromodichloromethane = LSRR LR 5, 4} 6. U L5 U
110-75-8 |2-Chloroethyl vinyl ether 5 v 5. U 6. u 5. u
108-10-1 [4-Methyl-2-Pentanone (HIBK) ' - - TR ] 5. U 6: U 5.0 0.
10061-01-5 |eis-1,3-Dichloropropene S, u 5. 1] 6. u 5. u
108-88-3 [Toluene C 5. w - 5, 1] 6. U 5. u
10061-02-6 |[trans-1,3-Dichloropropene 5. U 5. U 6. u 5. u
o 591-78-6{2-Hexanone. . : 5; Y 5. v 6. u 5. u
79-00-5{1,1,2-Trichloroethane 5. u 5. U 6. u 5. u
127-18~4 [Tetrachioroethene - FER | 5. i 6. U 5. €]
124-48-1 |pibromochloromethane 5. 1] 5. U 6. U 5. u
108-90-7 |chlerobenzene -3 g 5. 1} 6. u 5.0 . U
100-41-4 |Ethylbenzene 5. u 5. U 6. u 5. u
L1330-20: 7 Xytene ((Total) SR N T 5.7 U &, u 5. U
95-47-6 |o-Xylene 22272272772 2272722222 272722172727 2222229227
100-42-5'|Styrene 5, U 5. 91 b, 4 5. u
75-25-2 |Bromoform 5. u 5. u 6. U 5. u




DATALCP3 CHARLESTON - ZONE A Page: 4
12/14799 NAVAIL, BASE CHARLESTON ZONE A (NBCH) Time: 10:41
SUBLA-VOA SAMPLE D ~~<-=--> [ -030-8-p§19=01 | 039-5:PG19-02 039:5-PG20-01 | 039-5-PG20-02
SE ORTGINAL 1D -==+=3 | 0398PGISNT: 1 D398PE1902.. D395P62001 10398962002
LAB SAMPLE 1D --->| 385687.07 " " | 38487.08 " | 38687.09 -1 '38887.10
~ XD FROM REPORT <= | '039SPG1901 " . FO39SPR1902:: -0398P62001- 0395P62002
© SAMPLE DRTE +----3[-05221/99 0o 8 - O5£21499 105721799 . 05/21/99
DATE: ANALYZED -~ [ 05728/99 " 1705728499 05728799 05728799
MATRIX wmmwiios =i Logg e -y S gett CilseiL
UNITS »wsam-coies > [ ugzKe “UETKE Al Ue/KE UGFKG
' CAS #|parameter 38687 38687 38687 38687
79-34-5[1,1,2,2-Tetrachloroethane 5. 5. u 6. 5.
541-7%-1{1,3-Dichlorobenzene 2272777727 - 2222232727 2277227727 2779772227
106-46-7 |1,4-Dichlorobenzene 22727272777 22722227727 2272727222 2727227222
- 95-50~ 11, 2-Dichl orobenzene 7777777797 2979291777 72299277977 2727272272
9999900-05-0 m+p Xylene ) 72112777 22222727777 72?7777 729727277
540-59-0{1,2-Dichloroethene (total) 5. 5. U 6. ©5
1634-04-4 [Methyl tert-butyl ether 22722222777 7277772272 2222272772 2727227777




CHAIN OF Cug DT HECULHLD :
e TR [ J o o N -
LANCASTERPA MASOLLE TR NORFDLK " PACUCU4IY] PENSAGOLALL Ef;_ :2,4 . i(zm g e
CUENT Na\b/ g:t;d @r PROJECT MANAGER éé‘f /25' \ernoy /mmrsts REQUIRED /
Locaton o A Tee/rax no. (PP IR o029 [EBTHT
SAMPLERS: (SIGNATURE) =2 ‘\439
S
( 00 W REMARKS
surfibuesn | owe | me || JEER. [rmeme] Y
MNo3isporbo] | 6lulm|i020 |Soll |Enore, e Tar 4% | — |4 x
NBeANORsPolboR _ |5/414 |10RS |Sot| |Encoe, Goasar |[4° ] — |4 x
INBea\ozasPoi 70! 5121/99 |1055 |Soil \Fppeon? Aozztr |7 = 4 |x
NBCANO375POI?cA. |5ty | jjpo  |Sodl v 1 — H[X
NBeANs39sPolgo/ Skl for | 1155 |Sor - |4lx Tresel exlor
NeeANO3ISFIER._ | Sthif9) 1200 (S0t — 41X Dictel/ odpr |
NBeA\D39sPore] | ST for) 1015 | Sor ] — J4]X Dree/ catr
NBCAN\C39sp019eR | s1tyka| 1230 | Soot] i 1 E¢ Dicse! ordor
NBeA\O3%sPoRoo] | stk | 1305 | Soil 11— 14lx
NBA\D3%AROOR | 5201|1310 | S0t v - 4]X
T WBAND3IT o200, STybs| — |Ukder| Yomdl. 7| — lrlx
\
D
‘_——-‘_\-——-_
.
< DATE DATE DATE OATE |
RELINQUI 4 RECEIVER: RELNQUISHER: RECEIVER:
mw Sﬂfﬁzé PRINTED: TIME PRINTED: TIME PRINTED: E
coupany: E37.5aQ> /522 | coupany: COMPANY: COMPANY:
METHOD OF SHIPMENT: COMMENTS:
SHIPMENT NO. 5748973
SEND RESULTS TO:

ANALYTICAL DATA RECEWVED BY (INTTIALS/DATE)




ATTACHMENT D

STORM SEWER INVERT SKETCHES

AND SURFACE WATER SAMPLING DATA




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
381620.45
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
23156222
2315632.01
2315813.65
2315888.53
2315916.65
23165568.99
2315957.98
2315658.09
2315551.25
2315337.08
2316679.62
2315641.33

RimEL

MapID

8.05 DIA-001
8.28 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-016
7.95 DIA-017
7.67 DIA-018
7.61 DIA-019
6.36 DIA-020
7.16 DIA-022

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

Surv

TH
TH
TH
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
4582
4574
4581
4570
4571
4572
4573
4569
4568
4567
4575
4587
4577
4579
4580
4588
4578
4566
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Environmental and Safety Desligns, Inc.
.‘-Iouston Northcutt Blvd., Ste. 113 « Mt. Pleasant, SC 29464
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Environmental and Safety Designs, Inc.
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‘ouston Northcutt Blvd., Ste. 113 « Mi. Pleasant, SC 29464
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DATALCP3 CHARLESTON - ZONE A Page: 3
12/14/99 CHARLESTON ZONE A - QUARTERLY GW Time: 10:58
SUBLEVOK - SAMPLE D <swames > 039-w-0001-1A 039-W-0001:18 039-W-0002-1A |- 089-W-0002-18 039-w-0003-1A 039-4-0003: 18
: ORIGINAL 1D ==--= > 0394000118 0 T U 03000118, 039W00021A - 039000218 039W0D031A = 03FW000318 -
- LAB. SAMPLE ‘ID .=-=~»]37159.01. . 37159 .02 37159.03: - | 3715904 ¢ 37159.05. 37159.06 D
- 1D. FROM: REPORT - ~~> 339900011A' 039%000118 - 039W00021A 039W000218 039W0003 1A 0399000318 -
" SAMPLE DAYE -----»1701720799 Jp 0120499, 01/20799 01720799 01720799 01720799
DATE ANALYZED: --~> | ‘01722799 01722799 01722799 01/22/9% 01722799 01722799
MATRIX --=-<=----= > | Water: . - Water Water ' :| Water Water Water
UNITS: --mmm e mmnr 5| uGe/L us/L UG/L - uGL A| UG/L uG/L A
CAS # |Parameter 37159 VAL - | 37159 VAL | 37159 VAL | 37159 VAL | 37159 VAL { 37159 VAL
74-87-3 |Chloromethane 5. u 5. u S. u 5. u 5. U 5. U
74-83-% |Bromomethane 5. U 5. 1) 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 [chloroethane ‘5. u 5. 1] 5. u 5. u 5. u 5. u
75-09-2 |Methytene chloride 5. u 5. u 5. u 5. u 5. u 5. u
67-64-1 jAcetone 5. UR 5. UR 5. UR 5. UR 5. - UR 5. UR
75-15-0 [Carbon disulfide 5. u 5. u 5. u 5. u 3. u 5. u
75-35-4/1,1-Dichioroethene 5. U 5. u: 5. U 5. U 5. U 5. u
75-34-3|1,1-Dichloroethane 5. u 5. u 5. u 5. u 5. u 5. u
67653 Chtoroform : ‘5. U . 5. u 5. U 5. u S5, u 5. U
107 06-2 |1,2-Dichloroethane 5. u 5. U 5. U 5. u 5. u 5. u
. 78-93-3 12 -Butanone (MEK): - 5. U 5. U 5. U 5. U 5. u 5. U
71-55-61,1,1-Trichloroethane 5. u 5. u 5. u 5. u 5. u 5. u
56:23-5 [Carbeh tetrachioride 5. u 5. u- 5. U 5. 1} 5. u 5. U
108-05-4 [Vinyl acetate 5. u 5. u 5. u 5. u 5. u 5. §]
79-34-511,1,2,2-tetrachloroethane 5. u 5. U 5. U 5. U 5. U 5. U
75-27-4 [Bromodichloromethane 5. u 5. u 5. u 5. u 5. u 5. u
78-87-511,2-pichloropropane 5. u 5. u 5. u 5. u 5. U 5. U
10061-02-6 |trans-1,3-Dichioropropene 5. u 5. u 5. u 5. u 5. u 5. u
79-01=6 [Trichloroethene 5. U 5. u 5. 4 5. U 5. u 5. ]
124-48-1 |Dibromochloromethane 5. u - 5. u 5. u 5. u 5. u 5. U
(Te-00-5 1, 1; 2-1r ichloroethane S Y OGN T R S. U 5. u P a V 5. e
71-43-2 |Benzene 5. u 5. U 5. U 5. u 5. u 5. u
10061-01+-5 [¢cis+1,3*Dichloropropene SRR | L U 5. v 5. u 5. . U 5. u
110-75-8 |2-Chloroethyl vinyl ether 5. UR 5. UR 5. UR 5. UR 3. UR 5. UR
- 75-25<2 [Bromoform : 5. u 5. u S5. u 5. u 5. t5g 5. u
591-78-6 [2-Hexanone 5. U 5. U 5. u 5. u 5. Y 5. u
108-10-1 [4-Méthy - 2-Pentanone (MIBK) 5. u 5. u 5. u 5. J] 5. u 5, U
127-18-4 [Tetrachloroethene 5. u 5. u 5. u 5. u 5. U 5. U
108-88-3 iTotuene - 5, U 5. .U 5. ] 5. u 5.0 U 5. u
108-90-7 [Chlorobenzene 5. u 5. U 5. u 5. u 5. u 5. ]
100-41-4 jEthylbenzene 5. [§] 5. ] 5. y 5. - U 5. -u 5. u
100-42-5 |Styrene S. u 5. u S. u 5. u 5. u 5. u
156~50-5 trang-1 ,2-Dichloroethene 5. U 5. “uy 5. u 5. u 5.0 U 5. i
156-59-2 |cis-1,2-Dichloroethene S. u 5. u 5. u 5. u 5. U 5. u
© 1330-20-7 [Xylene (Total) 5. U 5. 1] 5. U 5. u 5. u 5. U
104-51-8 [n-Butylbenzene 5. u 5. u 5. u 5. u 5. u 5. u

*¥k* Ualidatiomm Commlate *xk
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DATALCP3 CHBARLESTON - ZONE A Page: 2
12/14/99 CHARLESTON ZONE A - QUARTERLY GW Time: 10:58
SUBLEVOA - SAMPLE [D =--==--> | 039-W-0001-1A ' 039-4-0001+18 039-4-0002- 1A 039-1-0002-18 039-W-0003- 1A 039-4-0003-18
g - ORIGINAL 10 =+<<=51-03WO00TIA- 0 0394000118 0394000214 - | 039W000218 03000314 039W0D0318 ‘
- LAB SAMPLE ID ==<>{ 37159.01 .0 . 37159.02. 113715903 3715904 37159.05 37159206 -
1D FROM:REPORT -~> 1. 039W00011A “1-039%00011B "O39W00021A U39W00021B 039W00031A 039W000318
SAMPLE DATE =~==-~»1-01/20/99 " Q1720799 01/20799 01420799 01720499 Q1720799 .
DATE ANALYZED -=-x| 01/22/99 .~ 01722799 01722159 01722799 01722/99 01/22/99 °
CMATRIX: = s mmaomom> ] Yater:: Sl Water : Water Water Water Mater
UNLTS =7 rimm i > u6sL SATUGL L AUB/L vE/L A uG/L Al UG/L A
CAS # |Parameter 37159 ‘VAL | 37759 VAL (37159 VAL {37159 VAL | 37159 VAL | 37159 VAL
1634-04-4 [Methyl tert-butyl ether 5. u 5 u 5 1] 5. u 5, u 5




] | J |  J

DATALCP3 CHARLESTON - ZONE A Page: 3
12714799 CHARLESTON ZONE A - QUARTERLY GW Time: 10:58
"SUBAGVOA: - .  SAMPLE (KD ===--osn | 039900004 TR 0390004548 0 | 0395000514 039-4-0005-18 ~ . | 039-W-D006-1A 039=W<0006-1B.
o o ORIGINAL 1D —=--->| OZOWODD4IA | 039wD000418 039W00051A - 039W000518 035W00061A | ‘039won061E:
CLAB SAMPLE 1D ==--> [ 3715Q.07. i l3T7159.08° L 3715909 : 37159:10 7 - 37159011 37159012
SAD FROMEREPORT ==>|- 030WO0041A -~ 1 039000418 < |- 039W0B0514 7 1039W00051B ) 0394000614 039W000618:
.. SAMPLE ‘DAYE ~----3.|.01720/99 . - 01/20/99 B1/20/99 - 020799 01720799 02099
. DATE AMALYZED ~==> | D1722/99 =~ 1 01/22/99 ] 01722799 . 01/722/99 01/26/99 01/26/99.
- MATRIX: e mm-moan | WHter : - oWater- : ‘Hater : Water Water : | Water
: UNITS ~rons Seesi PLOGA L L AUGA - AwesL o L R}UG/L Al UG/L S A UG/

CAS # [Parameter . 3759 o VAL - }-37159 VAL | 37159 .: VAL 1:37159 VAL | 37159 . VAL | 37159 = . VAL
74-87-3 [Chloromethane 5. u 5. u 5. V 5. u 5. u 5. u
74-83-9 |sromomethane 5. U 5. u 5. u 5. u 5. u 5. u
75-01-4 {Vinyl chloride 5. u 5. u 5. 1] 5. U 5. v 5. U
75-00-3 [Chloroethane ‘5, U 5. u 5. U 5. u 5. u 5. ]
75-09-2 |Methylene chloride 5. U 5. u 5. U 5. U 5. u 5. U
67+-64-1 [Acetone Bl TUR: 5. UR 5, U 5. UR 5. UR 5. UR
75-15-0 |Carbon disul fide 5. U 5. u 5. u 5. u 5. u 5. u
75354 11, 1-Dichloroethene I L 5. o s. A4 5. U 5. u 5. U
75-34-3|1,1-Dichloroethane 5. u 5. U 5. u 5. u 5. U 5. 1]
67-66-3 [chioroform - 5. U 5. W 5. y 5. u 5. U 5. ]

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. u ‘5. U 5. u 5. u 5. u 5. u
71-55-6|1,1,1-Trichloroethane 5. v 5. u 5. u 5. u 5. u 5. u
56-23-5{Carben: tetrachioride’ 5.0 g 5. Y 5.. U 5. U 5. U Sa u
108-05-4 |Vinyl acetate ] 5. u 5. U 5. u 5. u 5. u 5. u

- 79-34-511,4%, 2;2-Tetrachloreethane 5. u 5. U, 5. u 5. U 5. U 5.+ .U
75-27-4 |Bromodichloromethane 5. u 5. u 5. u 5. u 5. U 5. u

o 78-87+5 11, 2-Dichioropropane T8 U 5. U 5. u 5. u 5. U 5. U
10061-02-6 |trans-1,3-Dichloropropene 5. U 5. u 5. u 5. ] 5. u 5. u
79-01:4{Trichtoroethene : L PR ! ) 5, ] 5. U 5, U 5. u 5. U
124-48-1 |Dibromoch loromethane 5. u 5. u 5. u 5. U 5. U 5. U
CLT9=00+51,1,2-Trichloroethane 5.0 U B t B u 5. u 5. U L I ||
71-43-2 [Benzene _ 5. u 5. u 5. u 5. U 5. U 5. u
10061-01+5 |cis~1,3-Bichloropropene By 5. u 5. U : 5. u . S. W 5.0 00U
110-75-8 [2-Chloroethyl vinyl ether 5. UR 5. UR 5. UR 5. UR 5. UR 5. UR
75-25+24Bromofarm - y 5. u S50 U 5. u 5.0 0U 5. u
591-78-6 [2-Hexanone ) 5. u 5. u 5. U 5. u 5. u 5. u
108-10~14-Methyl-2-Pentanone (MIBK} 5. o .5 U 5. U 5. U 5. u 5. U
127-18-4 |Tetrachloroethene 5. u 5. u 5. V 5. U 5. u 5. v
:108-B8-3{Toluens EEE- TEROIE | N 5. Y 5. u 5. u 5. u 5. u
108-90-7 [Chlorobenzene 5. U 5. u 5. u 5. 1] 5. u 5. u
100:41:4 {Ethylbenzene 5. U 5% U 5. u 5. u 5. u 5. U
100-42-5 |Styrene _ 5. U 5. u 5. u 5. u 5. v 5. .U
156-60=51trans-1;2-Dichioroethene 5. ¢ 5. U 5. y 5. u 5. v 5. U
156-59-2 |cis-1,2-Dichloroethene 5. u 5. u 5. u 5. U 5. u 5. u
1330-20-7 Xyléne (Total) 5. 4 5. U 5. U 5. U 5. U 5. u
104-51-8 {n-Butylbenzene 5. U 5. U 5. u 5. 1] 5. u 5. u

kk%k JaliAdAatrion Conmnletes %%




DATALCP3 CHARLESTON ZONE A Page: 4
12/14/99 CHARLESTON ZONE A - QUARTERLY GW Time: 10:58
| SwBA6VOA ~> | 039-W-0004:1A° | 039%4- 000415 | 039-w-0005-1a 039-i-0005- 18 039-4-0006- 1A | 039-w-0do0s-18
- U3940004 1A : 039W000418- - -039WO0051A . D39W000518. 03PWO0061A 039000618
AB SAMPLE ID ---> | 37159.07. = 37159.08 37159.09 '37159.10 37159.11 371912
“ED" FROM: REPORT - --2> | 039W000461A ‘03000418 - O39WO005 1A 39W000518 -D39WD0061A | 0390000618
SAMPLE DATE. =--==> | "01/20/99. 01720799 |-01720/99 01720799 01720799 101720199
DATE ARALYZED: -=-> I 01/22/99 01722799 Q1722799 01722799 01/26/99 01126799
MATRIX <=-=rosd-=3 1 Water: i Water Water L) KNater Water Water
UNITS ---:=s==szomd G671 uG7L | uesL: A UB/L Al UG/L Al UesL
CAS #|Parameter 37159 VAL | 37159 VAL | 37159 VAL {37159 VAL | 37159 VAL | 37159 VAL
1634-04-4 Methyl tert-butyl ether 5. u 5. u 5. ] 5. 5 u 5. u

*kk UaTliAaticon Commleats k%%




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 III

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:

aM G. f% 2-42-99

/Paul B. Himburg, Presidgnt Date

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




SDG# 37159

Samples and Fractions Reviewed

Sample Identifications  Analytical Fraction

ENSAFE ID MATRIX VOA
039W0001 1A WATER | X
039W00011B WATER | X
039W00021A WATER | X
039W00021B WATER | X
039W00031A WATER | X
039W00031B WATER | X
039W00041A WATER | X
039W00041B WATER | X
039W00051A WATER | X
039W00051B WATER | X
039W00061A WATER | X
039W00061B WATER | X
039TWO061A WATER | X

13

Total Billable Samples (Water/Soil)

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
Iil 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-chloroethyl vinyl ether (0.015)
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Calibrations

The continuing calibration standard UL7878.D exhibited one (1) compound with a %D

DATA ASSESSMENT NARRATIVE
VOLATILE ANALYSIS

PAGE - 2

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
039W00011B
039WO00021A
039W00021B
039W00031A
039W00031B
039W00041A
039W00041B
039WO00051A
039W00051B

2-chloroethyl vinyl ether (209.1%)

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, I, and non-detect results are rejected, UR.

039WO0001 1A
039W00011B
039WO0021A
039W00021B
039W00031A
039W00031B
039W00041A
039W00041B
039WO00051A
039W00051B

The continuing calibration standard UL7903.D exhibited one (1) compound with a %D

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

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
039W00061B

2-chloroethyl viny!l ether (454.5%)
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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.

039W00061A 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 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 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 biank value. The sample result for the blank
contaminant is not qualified with any blank qualifiers.
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SAMPLE ID
All Samples

039W00011A
039W00011B
039W00021A
039W00021B
039W00031A
039W00031B
039W00041A
039W00041B
039WO00051A
039W00051B

039W00011A
039W00011B
039W00021A
039W00021B
039WO00031A
039W00031B
039W00041A
035W00041B
039WO00051A
039W00051B

039WO00061A
035W00061B

039WO00061A
039W00061B

039W00061A

*

SUMMARY OF DATA QUALIFICATIONS

COMPOUND ID
acetone (0.024)
2-chloroethy! vinyl ether (0.015)

2-chloroethyl vinyl ether (209.1%)

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

2-chloroethyl vinyl ether (454.5%)

acetone (0.025)

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

DL
+/-

+/-

+/

+/-

/-

+/-

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 following 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 viny! 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 enable 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 Profile of S$ingle Borehole
SWMU-39
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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 mutti-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)

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

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

o sheet metal cutters (pn 1116)

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

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

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

o scoop (pn 1134)

o wax marking pencils (pn 1162)

o centralizers (pn 1148)

. tape measure, 100’ (pn 1158)

o 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 % ” (pn 1150)

E-6

o

<y

10

11

12

13

14

15

16

17

18

19

20

21

22




4.

This procedure was provided by Precision Sampling Incorporated, Richmond, CA. and reprinted with their permission

tie-wraps, 8” (pn 1118)

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)
packing tape, 3/4”(pn 1115)

electrical tape, 3/4” (pn 1112)

uncoated bentonite tablets, 1/4” (pn 1138)
sand, #2/12 or #30 (pn 1131/1132)
generator and power cord (pn 1168/1119)
ear plugs (pn 518)

EC-5 butyrate (pn 225)

clampstand (pn 1160)

stainless steel steam cleaning box (pn 1176)
2” Schedule 40 PVC, 5’ (pn 132)

2” locking well cap (pn 196)

black visquene sheeting

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

E-7

10

11

12

13

14

15

16

17




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 of 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. Inconjunction 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 commence.

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

a more 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 channel #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
%7 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 Octiker 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 nyion thread. The sleeve is placed over the steel filter
mesh and centered top and bottom. The lower sleeve end is tightened around the mbing 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 % ” 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 %47
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. Stowly, 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 % ” 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 tfle 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 2 17
long cylindrical form. Place formed steel screen over tubing end and clamp with 2 band-it clamps

leaving %47 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 (0.17 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” ID Schedule 40 PVC
can 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




VOLUME CALCULATIONS

PORTS # 1-6 (OUTER)

o approx. largest radius = 0.3" or 0.025".
. 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".
o Multiply 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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MULTI-LEVEL WELL SAMPLING FORM
ZONE: A WELL ID: NBCA\03924M DATE: 10/26/99
SITE: SWMU 39 PERSONNEL: T. KAFKA JOB #: 2901-08-014
PORT#1 Sampling 10: 039GW241C2 PORT#2 Sampling ID: 039GW242C2
DEPTH (FT) 21.35 Pump type Peristaltic JDEPTH (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) 1277 *0.015 1VOL 019g JLWC(FT) __le8 *0.015 1VvOL 025g |
3VOL 0.57g 3VOL 0.75g
NQOTES: good recharge NOTES: good recharge
PURGING START: 1345 END: 1354 PURGING START: 1330 END: 1338
time--> 1349 1352 1354 time--> 1333 1335 1337
vol (g) 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/em) 0.341 0.329 0.325 EC (ms/cm) 0.333] 0.336 0.338
Turbidity (NTW) 188 88 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 21.6 21.6
Salinity (%) 0.01 0.01 0.01 Salinity {%) 0.01 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 lubing type 3/16" OD Teflon|DTW (FT) *ND tubing type 3/16" OD Teflon
LWC (FT) 21.85 *0.015 1VOL 0.33g LWC (FT) ~27.6 *0.015 1VOL 04¢g
3VOL 0699 ¢ * assume 8.5' since meter faulty 3VOoL 12¢
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
val {g) 0.5 1 1.2 1.5 val (g) 0.5 1 1.5 18
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 72 66 60] Turbidity (NTU) 620 77 78 67
DO (mg/L) 0 0 0 0 DO {mg/L) 0 0 0 0
Temp (C) 21.3 21.3 21.3 21.3 Temp (C) 21.3 21.1 21.1 21.1
Salinity (%) 0 0 0 0 Salinity (%) 0 0 0 0
SAMPLING START: 1325 END: 1327 SAMPLING START: 1305 END: 1307
PORT#5 Sampling 1D: 039GW245C2 PORT#6 Sampling ID: 039GW246C2
HDEPTH (FT) 41.3  Pump type Peristaltic JOEPTH (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) -32.8 *0.015 1VOL 05¢ LWC (FT) 37 *0.015 1VOL 0.56 ¢
*assume 8.5' since meter faulty 3VOL 15¢ *assume 8.5" since meter faulty 3VOL 1.7¢g
NOTES: good recharge NOTES: 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 vol (@) 0.5 1 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) 0.275 0.28 0.279 0.28
Turbidity (NTU) 999 184 93 Turbidity (NTU) 999 700 94 75
DO {mg/L} 0 0 0 DO {mg/L) 0 0 0 0
Temp (C) 21.3 21.1 21.1 Temp (C) 21.4 21.1 21.1 21.1
Salinity (%) 0.01 0.01 0.01 Salinity {%) 0.01 0.01 0.01 0.01
SAMPLING  START: 1245 END: 1247 SAMPLING START: 1230 END: 1232

GANAVVACTO-029ZONE-K\SWMU163 VERT PROFILE\SAMPLING FORMS . XLS




MULTI-LEVEL WELL SAMPLING FORM

ZONE: A WELL ID: NBCA\03924M

SITE: SWMU 39 PERSONNEL: T. KAFKA

DATE:  10/26/55

JOB # 2901-08-014

PORT#7 Sampling ID: 039GW247C2

DERTH (FT) 49,35 Pump type Peristaltic
DTW (FT) *ND tubing type 3/16" OD Teflon
LWC (FT) ~40.9 *0.01 1VOL 041
*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
vol (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 21.4
Salinity (%) 0 1] [}

SAMPLING START: 1205 END: 1207
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P E ;SI“N MULTI-LEVEL WELL
ﬂ [:g CONSTRUCTION DETAILS

BORING DESIGNATION: NB-M\3A Z9M. WELL DESIGNATION

039 24 M

INSTALLATION

DATE: jo/4 /a4 BY: S{ (ert

DRILLING METHOD: DPT - 3-5"09@,@5

CONTRACTOR: Precisior SM?‘MJ-IL_.

BENTONITE

PACKER  SAND PACK
INTERVAL  INTERVAL
MATERIALS DATA 16.9
Meonument Footing (A) - T
Annular Seal 176 —
Bottom Seal © Z20.1 S — L
|
2N
DIMENSIONS L - T
(W) Borehole Diameter 3.5" 254 - -
(X) stick-up 2.5 2.3
. @ Tubing Diameter ). 7Y 20.5" T
202 i
(&) Protective Cavering Diameter _# A o
Weli Centralizer Depths S ——li—i —L —
|
- 3&‘_’1_TI —
NOTES: 74
Bedtoife [ortlesdgmet 1-0¥tbgs | 40 o
Bewtwite fellets qG-1364bss |
Natve collepee 13- 16.4 Pszs Hs L —
Mo Filkr pocks used sime fowmgsnds | 4dq |
Wold crllopse cegamst soreens - i
Sereen 15 Stam ks sfee | mesh qvivdtd’vf 4sl !
0-0lp §t slotsize —
|_ gt well conglitim
SITE: _Zone A - Swmy 39
PROJECT NO: Naw/ (
N. 28p998.55  E. 2215%5.64
- SECTION VIEW
WELL PERMIT NO: jy/-99-080 _Lﬁ/ﬂm)l (ot 1o Soate)

.'Mt-mwnﬁh Wadbwvaipes dst 11/98




DATALCP3 CHARLESTON - ZONE A Page: 1
12715799 CHARLESTON ZONE A - QUARTERLY GW Time: 16:43
SDG# 40873
SU-VOA. SAMPLE - [D - ~~=-~-= >| 039G H241-62: 0 - 7] 039-6-H242+C2 039-6-W243-C2 039-G-W244-C2 039-6-W245-C2 039-G-W246-C2
C L ORIGINAL 1D ===+ -> | G39GW241C2 L O396GW242C2 C39GW24302 039GW244C2 039GW245C2 039GH246C2
: o LAB SAMPLE: ‘TD -~ +=>' | '40873.07 S A0873:06 :]:40873.05 40873.04 | 40873:03 - ‘4087302
I FROM: REPORT =~ | 039GW24152 L OSORWRAAC2 T 039GW243C2 0396GW244C2 039GW245c2 D396eW246C2
SAMPLE DATE =--+~ > | 10728799 W0/26799 00 0 [ 0426199 10/26/99 10/26/99 10726/99
DATE ANALYZED --->|:11/05799: 11705799 | A1/05/99 11705799 11705799 1711704/99
MATRIX <--~>=s=en >4 Water Water Water | Water Water Water
1 > UG/L UG/E e/t us/sL UG/t UG/L
CAS # [Parameter 40873 VAL | 40873 VAL | 40873 VAL | 40873 VAL | 40873 VAL | 40873 VAL
74-87-3 |Chloromethane 5. u 5. u 5. u 5. U 5. u 5. u
74-83-9 |Bromomethane 5, 'y 5. U 5.. U 5. u 5. u 5. U
75-01-4 [Vinyl chloride 3. J 2. Jd 5. V] 1. J 20. 35. J
75-00-3{Chicroethane 5. u 5. U 5. t 5. u 5. u 5. U
75-09-2 |Methylene chloride 8. U 12. u 8. u 7. U 12. u 5. u
67-64-1|acetone ' 5. UR 5. R 5. UR 6. J 10. J 1D. u
75-15-0 |Carbon disulfide 5. u 5. u 5. u 5. u 5. U 5. u
75-35-4]1,1-Dichloroethene 1. 4 5. U 5. u 5. u 3.0 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. 7] 5. u 5. ] 5. U 5. 1]
107-06-2 |1,2-Dichloroethane 5. u 5. U 5. u 5. u 5. u 5. u
78-93-3 [2-Butanane. (MEK): 5.0 .0 5. u 5.. .U 5. u 5. U 5.0 - U
71-55-6(1,1,1-Trichloroethane 5. u 5. y 5. u 5. u 5. y 5. u
56-23-5|Carbon" tetrachloride 5, Y 5. U 5. y 5. u 5. u 5. u
108-05-4 iWinyl acetate 5. u 5. u 5. u 5. u 5. u 5. u
79-34-5[1,1,2,2-Tetrachloroethane : - FIREEIRET N 5. 1] 5. u 5. u 5. f] 5. u
75-27-4 [Bromodichloromethane 5. u S. u 5. U 5. U 5. u 5. ]
78-875[1, 2-pichloropropane 5. U 5. U 5. u 5. U 5.0 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{Trichicroethene 7. 5. : 1, J 3. N 14. . &5, J
124-48-1 [Dibromoch loromethane 5. u 5. u 5. u 5. u 5. U 5. u
79-00-5.11,.1,2-Trichloroethane 54 U 5 U 5. U 5. T 5. U 5. 1]
71-43-2 [Benzene 5. u 5. U 5. U 5. U 5. U 2. 3
10061-01-5-|cis-1,3-Dichtoropropene B u 5. 1 5. u 5. U 5. - U 5. u
110-75-8 |2-Chloroethyl vinyl ether 5. uJ 5. UJ 5. W 5. uJ 5. uJ 5. u
75+25-2.|8romoform 500 5, u 5. u 5. u 3. J 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-Pentarone (MIBK) 5. u 5. Y 5. U 5. u 5. U 5. u
127-18-4 |Tetrachloroethene 5. ‘ 2. J 2. J 5. 23. 57. J
108-88-3 {Toluene 5. u 2. J 2. J 2. J 5, u 5. U
108-90-7 |Chlorobenzene 5. u S. 1] 5. u 5. u 5. U 5. u
100-41-4 [Ethylbenzene 5. 5. U 5. . U 5. U 5. u 5. U
100-42-5 [Styrene 5. U 5. u 5. u 5. V] 5. u 5. u
156-60-9 [trans-1,2-Dichloroethene 5. u 5. u 5. u 5. U 5. u - u
156-59-2 |cis-1,2-Dichlorcethene 75. 67. 28. 50. 200. 320. J
1330-20-7{Xylene (Totsal) 5. u 5. y 5. u 5. u 5. U 5. u
1834-04-4 Methyl tert-butyl ether 5. u 5. u 5. u 5. u 5. u 5. u

**%x Yalidation Comnlete ***x
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DATALCP3 CHARLESTON - ZONE A Page: 2
12715799 CHARLESTON ZONE A - QUARTERLY GW Time: 16:43
SDG# 40873
SU-VOA: SAMPLE ID -~=-=--= > 039-G-W247-£2 .
L ORIGINAL D= -=-->{ 039GW24T7C2
LAB SAMPLE ID ---3| 40873.01 . ..
TP FROM REPORT: ~-> 1 D39GW247C2
U SAMPLE DATE -~~~ 10/26/99
DATE ANALYZED --->| 11/04/99. .
RATRIN == o=t snt >| water
UHITS - mmsmnmes > | ue/L
~ CAS # |Parameter 40873 - VAL
74-87-3 |Chloromethane 5. u
74-83-9 {Bromomethane 5.. u
75-01-4 [Vinyl chloride 20,
75+-00<3 {Chioraethans 5. Y
75-09-2 [Methylene chloride 7. U
67-64-1 |Acetone 5. u
75-15-0 [Carbon disulfide 5. u
75-35-4 {1,1-Dichtoroethene 3. J
75-34-3(1,1-Dichloroethane 8.
67-66-3 [chloroform 5. -y
107-06-2|1,2-Dichloroethane 5. 1]
78-93-3 2-Butarnione: (MEK) B
71-55-6(1,1,1-Trichloroethane 5. u
56-23-5{Carbon tetrachloride: T u
108-05-4 [Vinyl acetate 5. u
79-34-571,1,2,2-Tetrachloroethane BH ey
75-27-4 [Bromodichtoromethane 5. u.
-78~87-511,2-Dichloropropane 5. u
10061-02-6 |trans-1,3-Dichloropropene 5. u
.. 79-01-6{Trichloroethene : 17 -
124-48-1 [Dibromochloromethane S, u
79-00-5 1, 1,2-Trichloroethane .- 5, y
71-43-2 |Benzene 5. u
10061015 Jcis<1,3-Bichloropropens - U
110-75-8 |2-Chloroethyl vinyl ether 5. u
75-25-2 |Bromofarm e : 5. d
591-78-6 |2-Hexanone _ _ 5. u
108-10-1 [4-Methyl-2-Penitanbne (MIBK) 5. ‘u
127-18-4 [Tetrachloroethene 28.
108-88-3 Totuene - - ¥
108-90-7 |Chlorobenzene 5. u
100-41-4 [Ethylbenzene 8.0 {1 K
100-42-5 |Styrene 5. u
156~60-5Itrans-1,2-Dichloroethene 5.7
156-59-2 |cis-1,2-Dichlaroethene 180,
1330-20-7 [Xylene (Total) 5, o
1634-04-4 Methyl tert-butyl ether 5. u

*** Validation Comnlete **x
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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:

/J/)/[‘A, /( Kot ham 12/13/99

.fm. Paul B. Humburg, President Date

4127 Plaza 94 South e 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) g8 |0

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 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.

001



DATA ASSESSMENT NARRATIVE
VOLATILE ORGANICS

" PAGE 2
Calibrations

The continuing calibration standard [53912.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/UJ.

039GW245C2 2-chloroethyi 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 mpound Concentration Action Level
VBLKI1 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

002




DATA ASSESSMENT NARRATIVE

VOLATILE ORGANICS
PAGE 3
Blanks (continued)

Samples Compound Qualifications
039GW246C2 acetone U
039GW245C2 methylene chloride 8}
039GW244C2

039GW243C2

039GW242C2

039GW241C2

039GW?247C2

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
039GW?246C2 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-chloroethyl 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 = Not detected
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.



SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID

039GW245C2
039GW245C2
039GW244C2
039GW243C2
039GW242C2
039GW241C2

039GW245C2
039GW245C2
039GW244C2
039GW243C2
039GW242C2
039GW241C2

039GW246C2
(039GW245C2
039GW244C2
039GW243C2
039GW242C2
039GW241C2

039GW247C2

039GW246C2

039GW247C2

039GW246C2

039GW246C2DL

COMPQOUND ID
acetone (0.042)

2-chloroethyl vinyl ether (68.8%)

acetone

methylene chloride

methylene chloride

All compounds

2-chloroethyl vinyl ether

All E flagged results

All except corresponding
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

DL

+/-

+-

+B

+B

+E

+/-

QL
J/UR

Iy

UR

Do Not Use

Do Not Use
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