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INORGANICS IN GROUNDWATER

1.0 Imtroduction

Various inorganics in groundwater at the Charleston Naval Complex (CNC) have proven to be
problematic with respect to detected concentrations from one or more sampling events exceeding
maximum contaminant levels (MCLs). Identifying the source of these inorganics is complicated
by the fact that a large portion of CNC was marsh that has been filled with dredge spoil and
subsequently developed. Many of the shallow monitoring wells at CNC are screened in these
sediments and it is unclear what contribution these materials have made to the inorganic
concentrations which exceed MCLs. Background levels were established during the RFI on a
zone by zone basis in an effort to differentiate between ambient conditions and site specific
impacts. The calculated background values are a valuable tool in helping make this distinction but
in some instances the values raised additional questions because the geographic boundaries of fill
areas versus non-fill areas was not considered. The only consideration given to geographic areas
were the zone boundaries that were established as a management tool for the RFI. As a result
background values vary from zone to zone and, in several instances, the background
concentrations for various metals exceed MCLs. Rather than continuing to solely evaluate
groundwater on a zone by zone basis, the Project Team agreed it would be prudent to perform a
“base wide evaluation” of the groundwater data with the purpose of trying to identify trends in
groundwater quality that would further help differentiate between ambient conditions and site
specific impacts. The process for conducting the base wide evaluation, which is outlined below,
was discussed by team members at a meeting on 29 October 1998 at SCDHEC’s office in
Columbia, SC.

2.0 Groundwater Sampling

The initial step of the evaluation was designed to assess the representativeness of the data collected
over previous quarters of sampling. An overall review of the data revealed inconsistences in the
inorganic sample results over time and few instances where the results exceeded MCLs
consistently over all quarters of sampling. Possible causes of this can be well construction (this
term will be used generically to refer to everything from the physical construction of the well to
well development), sampling techniques, temporal variations (for some wells in this study the time
difference between the first sampling event and the most recent is nearly 3.5 years), and analytical
methods. To assess potential biases introduced by well construction and sampling techniques, the
Project Team agreed to select at least 15 wells which had been singled out during the RFI process
as potentially problematic and re-sample them. A total of 26 wells were sampled including several
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wells that well being evaluated in the CMS even though inorganics detected at those locations did
not exceed MCLs. The wells selected are illustrated in Figure I (Attachment A contains all
figures) and are listed in Table 1 along with a brief explanation of why each was chosen. Also
included are the metals study results tables and the groundwater sampling forms.

Table 1
Selection Criteria for Monitoring Wells
Selected for the Base Wide Evaluation

Zone C

044-001 Antimony, beryllium, and thallium routinely exceeded MCLs
044-007 Antimony and arsenic frequently exceeded MCLs
047-001 Elevated lead detection in first round of sampling
047-011 Arsenic frequently exceeded MCL

Zone E

070-01D Antimony, chromium, and thallium routinely exceeded MCLs
549-003 Chromium routinely exceeded MCL

GDE-09D Arsenic routinely c_zi:_eedcd MCL

Zone G

PFDS-16B Arsenic routinely exceeded MCL

FDS-17B Arsenic routinely exceeded MCL

Zone H

653-003 Arsenic concerns prior to interim measure

655-001 CMS site due to SCDHEC concerns about arsenic
655-002 CMS site due to SCDHEC concerns about arsenic
655-003 CMS site due toa SCDHEC concerns about arsenic
656-001 Single detection of thallium exceeded MCL

GDH-003 Arsenic concerns due to proximity to AQC 653
GDH-03D Arsenic concerns due 10 proximity to AOC 653
GDH-006 Arsenic and thallium detected at varying concentrations
GDH-06D Deep well paired with GDH-006

Zone 1 B - -




Inorganics in Groundwater Memo
May 28, 1999

Table 1
Selection Criteria for Monitoring Wells
Selected for the Base Wide Evaluation

012-002 Arsenic routinely exceeded MCL

671-003 Mercury and thallium detections in third round of sampling
GDI-17D Thallivm occasionally exceeded MCL

GDI-18D Thallium occasionally exceeded MCL

Zone K

694-005 Interest was dioxins which are not addressed in this memo
694-006 Interest was dioxins which are not addressed in this memo
694-007 Interest was dioxins which are not addressed in this memo
GDK-CL1 Interest was dioxins which are not addressed in this memo

One of the biggest challenges the project team has faced in trying to make decisions regarding the
concentrations of inorganics in groundwater is dealing with variability in the data sets. It is
beyond the scope of this study to assess the potential effects of all the sources of variability
mentioned earlier, but it was necessary to reduce or eliminate the amount of variability associated
with sampling methodology. The project team agreed that sampling using a low flow or low
stress method (minimal draw down) was the most appropriate means of collecting groundwater
samples to be analyzed for inorganics. Documents used as guidance for designing this sampling
event were Low Stress (low flow) Purging and Sampling Procedure for the Collection of
Groundwater Samples from Monitoring Wells, Revision 2 (EPA Region 1, July 30, 1996), Low
-Flow (Minimal Drawdown) Ground-Water Sampling Procedures, (EPA Ground Water Issue,
April 1996). The low flow method is very similar to the one currently described in the
Comprehensive Sampling and Analysis Plan (CSAP) except the plan does not explicitly state the
pumping rate should not exceed the recharge rate of the aquifer which will result in excessive draw
down. Low flow purging is generally considered anything less than 0.5 L/min. For this study
the purge rates typically averaged around 0.3 L/min. Certain hydrogeologic conditions may make
a low flow method difficult to use but the method was followed as closely as possible at each well
so that all the samples were collected in essentially the same manner. As an added measure of
consistency only one sampling crew was used to collect samples during this study. Even though
all sampling crews should have followed the same written procedures provided in the CSAP, it
is uniikely that every well was sampled in exactly the same manner particularly when it comes to
pumping/purge rates.

Unfiltered samples were collected with analyses being performed for antimony, arsenic, beryllium,
chromium, lead, mercury, thallium, and total suspended solids (TSS). Additionally, a sample split
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was collected and filtered in the field using a 0.45 micron filter with similar analyses performed
with the exception of TSS. Although it is debatable whether comparing filtered and unfiltered
samples provides a accurate, quantitative measure of total versus dissolved metals in groundwater,
the procedure is a very good qualitative means of determining if artifacts are present as a result
of well construction or sampling methods.

3.0  Data Evaluation

Since the primary purpose of this evaluation is to qualitatively assess the prevalence of various
inorganics across the base, the frequency of detection for the various inorganics from all rounds
of sampling preceding the low flow sampling event has been compared to the frequency of
detection observed in the data set for the low flow sampling event. Data from individual wells was
further evaluated in accordance with a set of decision rules designed to help the project team
overcome difficulties associated with variability in the data sets. The decision rules that follow
were originally developed by members of the Project Team in attendance at the October meeting.

1. Compare the unfiltered versus filtered results.

A If the sample results are similar a “problem” exists. Proceed to Step 2. (Note that
the term problem was simply intended to refer to the fact that inorganics are
present at levels which exceed reference levels such as MCLs)

B. If the sample results are significantly different, the problem may be associated with
suspended solids. Both the unfiltered and filtered results are to be compared to
MCLs. Project team needs to make a risk management decision.

2. Perform a GIS analysis to evaluate spatial distribution/correlation.
A. If there is a clear correlation to a SWMU or AOC the problem must be addressed.
B. If there is not a clear correlation to a SWMU or AOC the Project Team needs to
make a risk management decision.

After collecting the data and beginning the evaluation process, it became apparent that the decision
rules which applied simply to the comparison of unfiltered and filtered results did not account for
potential differences in the data set resulting from the sampling technique used during the most
recent event versus previous rounds of sampling. For purposes of this memo the decision rules
previously agreed upon have been modified as follows to allow a more thorough examination of
the data over time.

I. Evaluate trends in the data set for each well over all rounds of sampling.
A. [f the sample results are similar over time, including the final event using the low flow
sampling, then compare the unfiltered vs. filtered results.
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1. If the unfiltered vs. filtered results are similar then all samples are considered

to be representative of ambient conditions and the results from this most recent

round of sampling should be compared to MCLs.
a. If the concentrations from one or more sampling events exceed MCLs a
“problem” exists and the evaluation should proceed to Step II below. Note
that the term problem was simply intended to refer to the fact that
inorganics are present at levels which exceed MCLs and Step II will help
determine a probable source which could be anthropogenic or it could be
naturally occurring.

b. If the concentrations do not exceed MCLs no further evaluation is
required.

2. If the unfiltered vs. filtered results are appreciably different, the problem may
be associated with suspended solids and the unfiltered sample is likely not
indicative of ambient conditions. Both the unfiltered and filtered results are to be
compared to MCLs.
a. If both concentrations exceed MCLs a “problem” may exist but
additional sampling should be considered before proceeding to Step II
because of the question of sample representativeness.
b. If the filtered results are less than MCLs the Project Team needs to make
a risk management decision.
¢. If neither result exceeds MCLs, no further evaluation is required.

B. If the sample results are similar or decrease over time with the addition of a notable
decrease during the final sampling event then compare the unfiltered vs. filtered results.

1. If the unfiltered vs. filtered results are similar then only the final samples are to
be considered the most representative of ambient conditions. Both the unfiltered
and filtered results should be compared to MCLs.
a. If the concentrations exceed MCLs then the data from surrounding wells
should be reviewed. If other MCL exceedances are noted then additional
sampling of wells in close proximity may be warranted so a comparable
data set is attained prior to making a risk management decision or
performing a GIS evaluation.
b. If concentrations are less than MCLs no further evaluation is required.

2. If the unfiltered vs. filtered results are appreciably different, the problem may
be associated with suspended solids and the unfiltered sample is likely not
indicative of ambient conditions. The unfiltered results from the final round of
sampling should still be considered more reliable than previous rounds of sampling
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and closer to representing ambient conditions Both the unfiltered and filtered
results are to be compared to MCLs.
a. If either the unfiltered or both concentrations exceed MCLs, then the
data from surrounding wells should be reviewed. If other MCL
exceedances are noted then additional sampling of wells in close proximity
may be warranted so a comparable data set is attained prior to making a risk
management decision or performing a GIS evaluation.
b. If neither result exceeds MCLs, a risk management decision for no
further evaluation may be appropriate. In some instances where results
from one or more previous rounds of sampling exceed MCLs, an additional
sampling event using the low flow method may be appropriate to verify a
problem does not exist.

II. Perform a GIS analysis to evaluate spatial distribution/correlation.

A. If there is a clear correlation to 2 SWMU or AOC the problem must be addressed.
B. If there is not a clear correlation to a SWMU or AOC the Project Team needs to make
a risk management decision.

4.0  Results

The discussions presented in this section focus primarily on the sampling results at individual
monitoring wells where inorganic concentrations exceeded a MCL during one or more quarters
of samples. Two basic evaluations were performed during this study. Trends in the analytical
results were reviewed and field sampling logs were evaluated to help make a qualitative
determination regarding sample representativeness. Attachment B contains the analytical data
summary tables for each of the wells included in the study and Attachment C contains the field
sampling forms.

4.1 Antimony

. Preceding the low flow sampling event, antimony was detected in samples from 8 of the
26 well locations included in this study.

* Antimony concentrations exceeded the MCL of 6 ug/L during one or more sampling
events at 4 of the 8 monitoring wells with detections.

o Using the low flow sampling method antimony was only detected in the unfiltered sample
from 2 of the 26 well locations.

. Neither of the detections exceeded the MCL and the filtered samples were non-detect.

044-007

The concentrations of antimony have varied erratically from non-detect to levels 8 times the MCL.
The antimony results should be used with discretion since, with the exception of the second
sampling event, the detected concentrations are all estimated values which limits the value of
attempting to quantitatively compare the results to those from other wells in this particular
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evaluation. The field notes for each of the sampling events were reviewed in an effort to
subjectively determine whether or not sampling methods may have influenced the results. Draw
down for each of the 6 rounds of sampling ranged from 0.1 to approximately 7 feet indicating that
the pumping rates during the various sampling events were not consistent. Water quality
parameters measured to assess stability did not seem to be greatly affected regardless of the
pumping rate so it is difficult to say sampling methodology is solely responsible for the variations.
Groundwater quality parameters achieved stability during the most recent sampling event but
turbidity exceeded the optimum sampling level of <10 NTU. The results for TSS were non-detect
so the slightly elevated turbidity reading is considered insignificant. Antimony was detected at
3.4 pg/l in the unfiltered sample but was not detected in the filtered sampled. For practical
purposes the values are essentially equal when considering the analytical method has an acceptable
error range of +15%. The samples collected under controlled conditions during the final sample
event are believed to be the most representative of ambient conditions and indicate that antimony
is not a concern at this location even though the former coal pile is a potential source of
inorganics. No further evaluation for antimony is recommended at this location.

047-001

Antimony was only detected in well number 047-001 above the MCL during the first sampling
event and it was not detected in the remaining five rounds which includes both the unfiltered and
filtered samples collected during the low flow sampling event. The complete absence of antimony
over five consecutive sampling events since January 1996 provides compelling evidence that the
first round results are simply an anomaly and not representative of ambient conditions. The exact
cause of the anomalous value will likely never be determined but a plausible explanation is the
sample may have been biased by artifacts created during the subsurface disturbances caused by the
drilling process. Regardless of the cause of the elevated concentration in the first round, the results
have been remarkably consistent after that time and there is no apparent need for further evaluation
of antimony at this location.

070-01D

Antimony concentrations were relatively consistent during 3 of the 4 sampling events performed
between April 1996 and February 1997 ranging from 115 to 209 pg/l. The lone exception was
the December 1996 sampling event during which antimony was not detected. During the most
recent sampling event in January 1999 antimony was detected in the unfiltered sample at 2.8 pg/1
("J" flagged as estimated) and was not detected in the filtered. The unfiltered vs. filtered results
are not considered significantly different simply because the value for the unfiltered detection was
essentially equal to the quantitation limit for the filtered sample. Groundwater stability parameters
were reviewed for all rounds to determine if the sampling method could be a reason for the
differences in concentrations over time. The parameters were remarkably comparable over time
and the pumping rate/draw down during the low flow sampling event were not significantly
different from the previous rounds of sampling. The reason for the substantial decrease in
concentration during the final sampling event is not readily apparent in the information reviewed
for this evaluation. Other inorganics exhibited a similar decrease in concentration as well. A
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comparison of antimony results in well 070-01D to surrounding wells was not made since the
results from the most recent round did not exceed the MCL and the result differed significantly
from previous rounds. This study indicates that proper sampling technique may eliminate
antimony as a concern but one additional round of sampling is recommended prior to ruling it out
as a COC since it was detected relatively consistently at concentrations 50-100 times the MCL
prior to this sampling event and SWMU 70 (a former dip tank used for treating wood with a fire
retardant) may be an anthropogenic source of elevated concentrations of other inorganics evaluated
in this study.

549-003

Antimony was detected at 549-003 once (7.7 pg/l in April 1996) and that one detection happened
to exceed the MCL. The quantitation limits used during two rounds of sampling exceeded the
MCL but that does not affect the usability of the data since the method detection limits (MDLs)
are typically around 10 times less than the quantitation limit. In both cases this would have
resulted in a sufficiently low method detection limit to identify the presence of antimony with an
estimated concentration. Antimony was not detected in either the unfiltered or filtered sample
during the low flow sampling event. The results at this location are similar to 047-001 above and
there is no apparent need for further evaluation of antimony at this location since the results have
been remarkably consistent over time.

Conclusions

There is no reason to believe a widespread problem with antimony in groundwater exists based
on the resuits this evaluation. The frequency of detection was sufficiently low that it would
probably be more practical to evaluate antimony detections on a case by case basis rather than
proceed with additional study to attempt to justify its presence across the base. The results of this
study preliminarily indicate that the detections of antimony at concentrations above the MCL are
most likely an artifact of the sampling methodology.

4.2  Arsenic

. Preceding the low flow sampling event, arsenic was detected in samples from 23 of the 26
well locations included in this study.

. Arsenic concentrations exceeded the MCL of 50 n.g/L. during one or more sampling events
at 6 of the 23 monitoring wells with detections.

. Using the low flow sampling method arsenic was detected in the unfiltered sample from
16 of the 26 locations.

. Concentrations of arsenic in the unfiltered samples exceeded the MCL at 3 of the 16

locations. Arsenic concentrations in the filtered samples from each of the 3 locations also
exceeded the MCL.

044-007
Similar to the antimony concentrations at this well location, the arsenic concentrations have also
varied somewhat erratically which may be attributable to the inconsistent pumping rates mentioned
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earlier. Arsenic exceeded the MCL during 2 of the 5 sampling events prior to the round in which
the low flow method was used. Concentrations from the low flow samples did not exceed the
MCL and the unfiltered/filtered results are within the analytical method acceptable error range of
+15% so the results are considered equal for purposes of this evaluation. A comparison to the
background reference value (BRV) revealed that concentrations from all 6 rounds exceeded the
BRYV suggesting that the arsenic is a "problem”. However, the appropriateness of using the BRV
to help determine whether or not arsenic is a problem at this location is questionable. The reason
for this statement being the BRV was determined using only 2 grid well locations in Zone C.
Neither of these locations is in an area that was identified as being hydraulically filled during
development of the base. Monitoring well 044-007 is in an area that was filled. The surrounding
wells (Figure 2) at SWMU 44 do not indicate that a widespread problem with arsenic exists and
the most recent results from 044-007 indicate arsenic is not a concern at that particular location.
Because the results have varied with time it is probably appropriate to review an additional round
of sample results prior to making a risk management decision with respect to arsenic in
groundwater. The additional round of samples are already being collected as part of the CMS and
it is recommended that the samples be collected using a low flow method.

047-011

Arsenic was the only inorganic at well number 047-011 with concentrations detected above the
MCL during one or more rounds of sampling. The arsenic concentration routinely exceeded the
MCL during the 2™ through 4™ rounds of sampling and the concentrations remained relatively
constant. A notable decline in concentration is evident in the most recent round of sampling using
the low flow method raising the possibility that the results from previous rounds of sampling may
not have been indicative of ambient conditions. A comparison of the unfiltered vs. filtered results
for the 5™ round revealed a noteworthy (>15%) difference in the two further suggesting that the
unfiltered results from the 5" round may not be truly indicative of ambient conditions either. The
TSS concentration was non-detect but the final turbidity reading recorded prior to collecting the
sample showed a turbidity level of 29 NTU which slightly exceeds the optimum level of <10 NTU
leaving open the possibility suspended solids had some effect on the unfiltered sample analysis.
A review of the other water quality indicator parameters showed that stability was achieved and
that results from the unfiltered sample should be more reliable than previous rounds of sampling
because of the controlled conditions under which the sample was collected. Since both the
unfiltered and filtered resuits from the 5® round do not exceed the MCL there is a strong
possibility that a problem with arsenic in groundwater does not exist at this location. An
additional round of sampling under controlled conditions is recommended to determine if the
results of the 5® round can be repeated. If the results are repeated then arsenic in groundwater
should be dismissed as a concern at this location.

GDE-09D

Arsenic was detected in all sampling rounds including the filtered and unfiltered low flow
sampling event with results routinely exceeding the MCL in all rounds and the concentrations
remaining relatively constant. A comparison of the unfiltered and filtered sample results indicates
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that for practical purposes the values are essentially equal, especially when considering the
analytical method has an acceptable error range of + 15%. Groundwater quality parameters were
stabilized prior to sampling during the first four sampling events with final turbidity readings taken
within the optimum range of < 10 NTU. The fifth sampling event, however, produced a final
turbidity value of 50 NTU with a TSS value of 27 mg/l. This evidence of additional suspended
solids does not appear to affect the arsenic concentrations detected in the unfiltered sample from
the final sampling event when compared to other arsenic concentrations. Based on these facts and
the decision rule criteria, a "problem" exists for arsenic since the results for the final round exceed
the MCL.

A preliminary GIS evaluation was performed for both shallow and deep monitoring wells in the
vicinity of GDE-09D (Figure 3). Groundwater from this well flows north to the Cooper River.
The nearest deep monitoring well down gradient along this flowpath is 583-02D which is 743 feet
north-northwest of the site. Arsenic was not detected above its MCL in any of the four sampling
events conducted at this well with detected concentrations ranging from non-detect to 16.5 ug/l.
Two deep wells to the northwest of GDE-09D, 145-01D (786 feet) and 580-01D (11,143 feet) did
exhibit detected concentrations of arsenic exceeding MCLs (98.6 and 84.4- 110. mg/] respectively)
but these locations are parallel to the expected groundwater flow path from GDE-09D and wouid
not be influenced by arsenic contamination found there. The upgradient deep well GDE-08D,
southeast of GDE-09D,had only one detected arsenic concentration which was below the MCL.

There are no down gradient shallow wells of GDE-09D that have arsenic concentrations that
exceed the MCL. One shallow upgradient well in the vicinity of GDE-09D, GDE-008, had
detected concentrations of arsenic ranging from 17.3-160. pg/l, with three of the four rounds
exceeding its MCL. There is no clear correlation between GDE-09D and another SWMU or
AQC, therefore, based on the criteria rules the Project Team needs to make a risk management
decision.

FDS-16B

Arsenic concentrations at FDS-16B exceeded the MCL in all rounds except the first. The filtered
and unfiltered sample results in the low flow rate sampling event are virtually equal (considering
the +15% analytical method error) and are slightly less than the high of 254 wug/L in
April 1998.Ground water quality parameters taken in the final round show turbidity readings at
3 NTU and the low flow rate of 0.38 L/min before the sample was taken. It is unclear why the
TSS results were 92 mg/L since the stability measurements indicated that the sample should be
representative of ambient conditions. As a comparison, second round quality parameters showed
turbidity readings at 9 NTU and a low flow rate of .19 L/min but the arsenic concentration still
exceeded the MCL. Because the results over time are remarkable consistent with the sample
collected from well FDS-16B under controlled conditions, arsenic remains concern in this area.

A GIS review of adjacent wells to FDS-16B (Figure 4) show a shallow and deep well pair down
gradient at GDE-008 with arsenic detections exceeding the MCL in the shallow well three out of
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four rounds of sampling. There are no upgradient wells adjacent to FDS-16B. Wells SME-001 and
008 have flowpaths that go to the southeast away from FDS-16B. It is evident that the arsenic
results from FDS-16B are higher than at GDE-008 and groundwater flow from FDS-16B may
influence the results at GDE-008. This particular area should be discussed by the project team to
determine an acceptable approach to dealing with this apparent problem that does not have a
readily identifiable source.

FDS-17B

Arsenic concentrations at FDS-17B exceeded the MCL in all rounds including the filtered and
unfiltered low flow sampling event. Quality assurance outliers were noted in the January 1999
final sampling results which led to the "J" qualifier being added to the fiitered and unfiltered
results. Arsenic concentrations actually increased from 51.5 xg/L in the first round to 63.0 wg/L
in the final round sample. A comparison of the unfiltered and filtered sample results indicates that
for practical purposes the values are essentially equal. A comparison of groundwater quality
parameters from the final round to the previous rounds show results to be virtually the same
meaning the controlled sampling conditions during the final round were representative to ambient
conditions present in groundwater in other rounds. The arsenic results at FDS-17B appear to be
a "problem".

A GIS evaluation of Figure 4 shows upgradient shallow well GEL-014 had two arsenic detections
that exceeded the MCL. The nearest downgradient shallow well at GDE-003, next to the Cooper
River, also had two arsenic detections that exceeded MCL. Well FDS-17B also happens to be in
the same general geographic area as FDS-16B discussed above and it is recommended that the
project team discuss the arsenic problem found in these wells concurrently since the concerns may
be related.

012-002

Arsenic concentrations for the first four rounds exceeded the MCL but for the filtered and
unfiltered low flow rate sampling round the resuits were below the MCL. Quality assurance
outliers were noted in the September 1996 and January 1999 final sampling resuits which led to
the "J" qualifier being added to the results. Arsenic concentrations had a five fold decrease
between the fourth (253 wg/L) and final rounds (40,7 xg/L). A comparison of the unfiltered and
filtered sample results indicates the values are essentially equal. Groundwater quality parameters
for the final round show that the draw down (0.83 ft), low flow rate (0.37 L/min), and turbidity
readings (2 NTU) were at their lowest when compared to other rounds. Low flow rates for other
rounds ranged between 0.54 -.95 L/min with draw down ranging between 1.7 to 3.69 ft. Due to
the fact that the filtered and unfiltered sample results are equal and below the MCL and seeing that
the controlled sampling conditions were at the optimal ranges, the final round sample results are
considered the most representative of ambient conditions. Therefore no further evaluation is
necessary.
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Conclusions

Arsenic can be found widespread in groundwater across as evidenced by the high frequency of
detection in the unfiltered samples collected using the low flow method. The low frequency of
detections at concentrations above the MCL suggests that, while it is expected to be present at
many locations, arsenic isn’t a problem except in localized areas. The results of this study suggest
that simply using a low flow method of sampling to help ensure representative samples are
collected will eliminate some of the problems since concentrations at 3 of the 6 problem wells
were reduced to below the MCL. Because the frequency of detection above the MCL is so low
it would probably be easier for the project team to address the significance of these localized areas
on a case by case basis rather than proceed with a base wide study. It is recommended that the
low flow sampling technique be used for any future sampling of wells FDS-16B, FDS-17B, and
GDE-09D.

4.3  Beryllium

o Preceding the low flow sampling event, beryllium was detected in 10 of 26 samples from
well locations included in this study.

o Beryllium concentrations exceeded the MCL of 4 ug/L during one or more sampling
events at 1 of the 10 monitoring wells with detections.

. Using the low flow sampling method beryllium was detected in the unfiltered sample from
5 of the 26 locations.

. Concentrations of arsenic in the unfiltered samples only exceeded the MCL at 1 of the

5 locations. Beryllium concentrations in the filtered sample from that one location also
exceeded the MCL.

044-001

Beryllium detections remained relatively similar over the four rounds of sampling performed from
June 1995 to July 1997. A noticeable decline in beryllium concentrations occurred during the
latest round of sampling using the low flow sampling technique. A comparison of the unfiltered
and filtered sample results shows the values are essentially equal, considering the analytical
method has an method error range of +15%. Groundwater samples collected during the recent
sampling event are representative of ambient groundwater conditions because the unfiltered vs.
filtered results are similar, TSS were not detected, and field sampling notes indicate groundwater
quality parameters were stabilized prior to sampling. Based on the decision rule criteria,
beryllium should be regarded as a possible concern since the results from the final round are
believed to be from a representative sample yet the MCL was still exceeded.

A comparison of the recent results from 044-001 to data from previous rounds of sampling at other
nearby wells at the site to evaluate spatial distribution does not appear to be appropriate. The
reason for this is the observed difference between the most recent samples from 044-001 and
previous sampling events. If the basic assumption is made that the difference in results is
attributed to the difference in sampling method, then one would have to assume that the results in
surrounding wells may decrease as well under the more controlled sampling conditions. Other
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potential sources of variability which also make this comparison inappropriate were mentioned
earlier and should be considered in the planning of any future work.

Conclusions

Beryllium is a potential concern in the area of SWMU 44 which may be a source. Since
SWMU 44 is undergoing a CMS and groundwater sampling is being performed anyway, at least
one round of additional samples from all the wells at SWMU 44 analyzed for beryllium appears
prudent to evaluate whether SWMU 44 is a likely source or if this is a localized anomaly.

34 Chromium

. Preceding the low flow sampling event, chromium was detected in samples from 19 of the
26 well locations included in this study.

. Chromium concentrations exceeded the MCL of 100 xg/L during one or more sampling
events at 2 of the 19 monitoring wells with detections.

. Using the low flow sampling method chromium was detected in the unfiltered sample from
110f the 26 locations.

. Concentrations of chromium in the unfiltered samples exceeded the MCL at 2 of the
11 locations. Chromium concentrations in the filtered samples from both of those locations
also exceeded the MCL.

070-01D

Chromium concentrations at 070-01D exceeded the MCL for all rounds including the filtered and
unfiltered low flow sampling round with concentrations steadily decreasing from 52,500 ng/L in
the first round to 2,200 wxg/L in the final round. The analytical results for the filtered and
unfiltered samples are essentially the same considering the+15% laboratory analytical method
error. The draw down for each of the five rounds of data ranged from 0.4 to 0.8 feet with the
0.4 feet draw down occurring in the filtered and unfiltered sampling event. The turbidity results
for all sampling rounds were < 10 NTU, and as with the draw down results, the lowest turbidity
reading occurred during the filtered and unfiltered sampling event. The low flow pumping rate
for the final round was below the optimal rate of 0.5 L/min whereas the pumping rates for the
previous rounds ranged between 0.63 - 0.79 L/min. Since the filtered and unfiltered sample
results are virtually the same, the samples collected using the low flow method technique are
considered representative of ambient conditions. Though final round chromium concentrations
deceased significantly from earlier rounds, detections still exceeded the MCL and a "problem",
according to the criteria rules, exists at 070-01D.

A data evaluation of adjacent wells to 070-01D (Figure 5) shows chromium detections above the
MCL at shallow wells 025-002, 025-003, 025-004, 070-001, and 070-002. Building 44, an old
plating operation is the likely source of the chromium contamination which the 025 wells border
it. Review of geological and hydrological data shows that it is possible that contamination from
the shallow wells at 025 migrated to the deep aquifer at 070-01D which is north of Building 44
since deep groundwater flows to the north. No wells down gradient of 070-01D had detections
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of chromium in any of the rounds of sampling so it doesn’t appear the contamination has migrated
very far. Because of the significant drop in concentration in the sample collected during the low
flow event it is unclear at this time how reliable the results are from the surrounding wells to
which 070-01D is being compared. The project team should discuss this area further to reach an
agreement on an appropriate course of action for future evaluation.

549-003

As with the chromium concentrations from 070-01D, the results at 549-003 show a significant
decrease in concentrations over time. The exception to the above location is that the filtered and
unfiltered results are greater than the +15 % laboratory error with the unfiltered result the greater
of the two. Incomparing groundwater quality parameters the pumping rate for the final round was
0.40 L/min which was the lowest of all rounds with the other rounds averaging 0.68 ft. The draw
down rates for all rounds were virtually the same, averaging 0.12 ft and turbidity readings were
all <10 NTU. Because of the controlled sampling conditions in the final round the unfiltered
sample is considered more reliable than previous rounds of sampling and is closer to representing
ambient conditions.

As with groundwater at 070-01D above, 549-003, which is adjacent to 070-001 is also influenced
by the old plating shop at Building 44. Well 549-002, east of 549-003 has not exceeded the MCL
in any of the rounds sampled and appears to be on the fringe of the plume. No other downgradient
wells of 549-003 have had exceedances of the MCL. Well 549-003 because it is in the same area
as 070-0D should be included in the risk management decision made by the project team.

Conclusions

Prior to conducting this study there was no evidence to suggest that a wide spread chromium
problem existed at the base but the levels in ground water around building 44 were a significant
concern. The real question was whether or not the samples collected in this area where truly
representative. It does not appear the samples were representative based on the marked decrease
in concentrations of samples collected using the low flow method. Even so, a concern remains
solely based on the results of the latest sampling event. The project team should consider the need
to collect a complete, representative data set for this area prior to making any final risk
management decisions.

4.5 Lead

. Preceding the low flow sampling event, lead was detected in samples from 11 of the
26 well locations included in this study.

. Lead concentrations exceeded the action level of 15 wg/L during one or more sampling
events at 2 of the 11 monitoring wells with detections.

. Using the low flow sampling method lead was not detected in either the unfiltered or

unfiltered samples at any of the 26 locations.
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044-001

Lead concentrations exceeded the MCL in the first and third sampling rounds but lead was not
detected in the final round for the filtered and unfiltered samples. A detection of lead was reporied
in the second round below the MCL. Quality assurance outliers were noted in the positive results
for June 1995 and January 1996 and in the non-detect results for June 1996 and July 1997 which
led to the "J" qualifier being added to the results.

047-001

Iead was only detected in well number 047-001 above the MCL during the first sampling event
and it was not detected at all in the remaining five rounds which includes both the unfiltered and
filtered samples collected during the low flow sampling event. The complete absence of lead over
five consecutive sampling events since January 1996 provides compelling evidence that the first
round results are simply an anomaly and not representative of ambient conditions. The exact cause
of the anomalous value will likely never be determined but a plausible explanation is the sample
may have been biased by artifacts created during the subsurface disturbances caused by the drilling
process. Regardless of the cause of the elevated concentration in the first round, the results have
been remarkably consistent after that time and there is no apparent need for further evaluation of
lead at this location.

Conclusions

Similar to arsenic, lead is expected to be seen over a relatively widespread area simply on the basis
that it has a moderate frequency of detection. It is unlikely however that a ubiquitous problem
exists based on the results of this study. It is recommended that any future concerns that are raised
simply be addressed on a site by site basis.

4.6 Mercury

* Preceding the low flow sampling event, mercury was detected in samples from 3 of the 26
well locations included in this study.

. Mercury concentrations exceeded the MCL of 2.g/L. during one or more sampling events
at 1of the 3 monitoring wells with detections.

° Using the low flow sampling method mercury was not detected in any unfiltered sample

and only detected in one filtered sample.

671-003

Prior to the final sampling round, mercury was detected in the August 1996 sampling event at a
concentration exceeding the MCL. During the low flow sampling event mercury was detected at
0.1 ng/L in the filtered sample but was not detected in unfiltered sample. Since the detection limit
for the final round was at 0.1 ng/L, for purposes of this evaluation, both filtered and unfiltered
results are considered the same with both resulits below the MCL. Quality assurance outliers were
noted in the August 1996 and filtered sampling results which led to the "J" qualifier being added
to results. The complete absence of mercury in the other rounds of data provides evidence that
the fourth round results are an anomaly and are not representative of ambient conditions.
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Regardless of the cause of the elevated concentration in the fourth round, the results are consistent
between the other rounds and there is no apparent need for further evaluation of mercury at this
location.

Mercury was not detected above the MCL in the final sampling round in any of the locations based
on the evaluation results. There is no widespread problem for mercury in groundwater and any
further evaluation of mercury should be conducted on a case by case basis.

Conclusions

Even though mercury was included as one of the potential inorganics of concern in the base wide
study, there was no evidence to suggest that a wide spread problem existed and the real intent was
to see if the low flow sampling method could resolve possible issues with data quality at
3 individual locations. Considering the random nature of the detections prior to this study and the
results of this study, the Navy does not believe mercury is a concern at any of the 3 locations
where it was detected.

4.7 Thallivm

. Preceding the low flow sampling event, thallium was detected in samples from 13 of the
26 well locations included in this study.

. Thallium concentrations exceeded the MCL of 2 n.g/L during one or more sampling events
at all 13 the monitoring wells with detections.

. Using the low flow sampling method thallium was detected in the unfiltered sample from
only lof the 26 locations.

. Concentrations of thallium in both the unfiltered and filtered samples from that location

exceeded the MCL..

044-001

Thallium concentrations have exceeded MCLs in the last three rounds of sampling performed since
June 1996. Quality assurance outliers were noted in the January and May 1996 results which led
to "J" qualifiers being added to the "U" (non-detect) qualifier indicating that the practical
quantitation limits (PQLs). Due to the uncertainty of the data from those rounds of sampling,
more emphasis was placed on reviewing data from the last three sampling events. Even though
the concentrations show a declining trend, the levels detected in all three rounds exceed the MCL.
The identical unfiitered and filtered results combined with the other ancillary data mentioned above
support the belief that the final round of groundwater results are indicative of ambient conditions.
Based on the decision rule criteria a "problem" exists for thallium since the results from the final
round exceed the MCL.

At the present time a comparison of the most recent results from 044-001 to data from previous
rounds of sampling at other nearby wells at the site to evaluate spatial distribution does not appear
to be appropriate. The reason for this being the observed difference between the most recent
samples from 044-001 and previous sampling events. If the basic assumption is made that the
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difference in results is attributed to the difference in sampling method, then one would have to
assume that the results in surrounding wells may decrease as well under the more controlled
sampling conditions. Other potential sources of variability which also make this comparison
inappropriate were mentioned earlier and should be considered in the planning of any future work.

044-007

Thallium was detected in well number 044-007 above the MCL during the third sampling round
and was not detected at all in the other five rounds which includes the filtered and unfiltered
samples collected during the low flow rate sampling event. The quantitation limits used during the
analyses of thallium exceeded the MCL but that does not affect the usability of the data since the
MDLs are typically around 10 times less than the quantitation limits. The complete absence of
thallium in the other rounds of data provides evidence that the third round results are an anomaly
and are not representative of ambient conditions. Regardless of the cause of the elevated
concentration in the third round, the results are consistent between the other rounds and there is
no apparent need for further evaluation of antimony at this location.

070-01D

Concentrations above the MCL were reported for thallium in the first and third rounds of sampling
but thallium was not detected in the other rounds including the filtered and unfiltered sampling
round. Quality assurance outliers were noted in the April and December 1996 results which led
to the “J" qualifier being added to the results of 9.50 and 10.6 ng/L respectively. Due to the
uncertainty of the data in the first four rounds, the groundwater quality data collected from the
filtered and unfiltered sampling event was compared to the previous rounds. The draw down for
each of the five rounds of data ranged from 0.4 to 0.8 feet with the 0.4 feet draw down occurring
in the filtered and unfiltered sampling event, The turbidity results for all sampling rounds were
<10 NTU, and as with the draw down results, the lowest turbidity reading occurred during the
filtered and unfiltered sampling event. Further comparisons of the data show that water quality
parameter data from the fourth round compare favorable to the filtered and unfiltered data in that
draw down was 0.5 feet and turbidity was 1 NTU and results for thallium were non-detect. Since
non-detect thallium results of samples collected under controlled conditions during the final
sampling event validate results from previous rounds, thallium is not a concern at this location
and no further evaluation for thallium is recommended.

549-003

Thallium was only detected in well number 549-003 above the MCL in the fourth round and it was
not detected at all in the other rounds which includes the filtered and unfiltered samples collected
during the low flow rate sampling event. The "J" qualifier was added to the fourth round result
of 4.1 ug/L indicating a quality assurance outlier was identified. The quantitation limits for
thallium exceeded the MCL but MDLs are typically around 10 times less than the quantitation
limits. The absence of thallium in the previous rounds, including the low flow sampling event,
suggests that the fourth round results are an anomaly and not representative of ambient conditions.
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Regardless of the elevated concentration in the fourth round, the other rounds have been consistent
and there is no apparent need for further evaluation of thallium at 549-003.

GDE-09D

As was the case at the above location, thallium was detected above the MCL. in only one round
and was not detected in the other rounds including the filtered and unfiltered sampling event. The
lone detection was 6.3 ng/L in November 1996. The third round thallium detection noted a
quality assurance outlier which lead to a "J" qualifier being added to the results. As with other
samples the quantitation limits exceeded the MCL but it does not affect the usability of the data
due to MDLs are 10 times less than quantitation limits. The results are similar to 549-003 above
and there is no apparent need for further evaluation of thallium at this location since the results
have been consistent over time.

FDS-16B

Thallium was detected only one time at FDS-16B and that detection exceeded the MCL. The
detection was 6.4 pg/L. during the first round in January 1997. The quantitation limits used during
the sampling rounds exceeded the MCL, but as stated previously, the usability of the data is not
affected. Thallium was not detected in either the filtered or unfiltered sample during the low flow
sampling event and the results at this location indicate there is no apparent need for further
evaluation of thallium since the results have been remarkably consistent over time,

655-001

Thallium was detected only one time at 655-001 and that detection exceeded the MCL. The
detection was 2.9 pg/L. during the fourth round in March 1996. The fourth round thallium
detection noted a quality assurance outlier which lead to a "J" qualifier being added to the results.
A possible explanation for the thallium detection is that the turbidity reading was at 37 NTU,
above the optimal reading of 10 NTU. Since thallium was not detected in either the filtered or
unfiltered sample and there was a complete absence of thallium in the previous rounds, the data
suggests that the fourth round results are an anomaly and not representative of ambient conditions.
Regardless of the cause of the elevated concentration in the fourth round, the other rounds have
been consistent and there is no apparent need for further evaluation of thallium at this location.

656-001

Thallium was detected only one time at 656-001 and that detection exceeded the MCL. The
detection was 4.2 pg/L during the fourth round in March 1996. The fourth round thallium
detection had a "J" qualifier added to the results. The usability of the data was not affected since
the MDLs were 10 times less than the quantitation limits. Due to the absence of thallium in the
previous rounds and during the low flow sampling event the fourth round results are an anomaly
and not representative of ambient conditions. The results at this location are similar to 655-001
above and there is no apparent need for further evaluation of thallium at this Jocation since the
results are remarkably consistent over time.
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DH-003

Thallium was detected only one time at GDH-003 and that detection exceeded the MCL. The
detection was 4.0 ug/L during the fourth round in April 1996. A "J" qualifier was added to the
fourth round thallium results and the quantitation limits exceeded the MCL but the MDL was
10 times less that the quantitation limits. Since thallium was not detected in either the filtered or
unfiltered sample and there was an absence of thallium in the previous rounds the fourth round
results are an anomaly and not representative of ambient conditions. The results at this location
are similar to 656-001 above and there is no apparent need for further evaluation of thallium since
the results are remarkably consistent over time.

GDH-006

Concentrations above the MCL were reported for thallium in the first and fourth rounds of
sampling but thallium was not detected in the other rounds including the filtered and unfiltered
sampling round. Quality assurance outliers were noted in the November 1994 and April 1996
results which led to the "J" qualifier being added to the results of 2.2 and 3.5 ng/L. respectively.
Due to the uncertainty of the data in the first four rounds, the groundwater quality data collected
from the filtered and unfiltered sampling event was compared to the previous rounds. The flow
rate for purging in the first round was (.57 L/min and the flow rate for the fourth round was
0.95 L/min as compared to 0.45 L/min in the filtered/unfiltered sampling event. The non-detect
thallium resulits for the second and third rounds had flow rates of .76 and .83 L/min respectively.
Turbidity results for all sampling rounds were <10 NTU. Due to the inconsistencies in the
sampling procedures in previous rounds, the non-detect thailium results of samples collected under
controlled conditions during the final sampling event validate results from two previous rounds.
Therefore thallium is not a concern at this location and no further evaluation for thallium is
recommended at this location.

671-003

Thallium was detected only one time at 671-003 and the result exceeded the MCL. The detection
was 6.6 g/L during the fourth round in August 1996 and a "J” qualifier was added to the results.
The quantitation limits used during the sampling rounds exceeded the MCL but that does not affect
the usability of the data since MDLs were 10 times less that the quantitation limits. Thallium was
not detected in either the unfiltered or unfiltered sample during the low flow sampling event. The
complete absence of thallium in the previous rounds and during the low flow sampling event
provides evidence that the fourth round results are an anomaly and not representative of ambient
conditions. There is no apparent need for further evaluation of thallium at this location since the
results are consistent over time.

GDI-17D

Thallium was detected twice at GDI-17D during the December 1995 and August 1996 sampling
events and the detections exceeded the MCL. The second and fourth round thallium detections
noted a quality assurance outlier which lead to a "J" qualifier being added to the results. As stated
previously the quantitation limits exceeded the MCL, but the MDLs were sufficiently low enough
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so as not to affect the usability of the data. Thallium was not detected in either the filtered or
unfiltered sample during the low flow sampling event. Due to the inconsistencies in the sampling
procedures in previous rounds, the non-detect thallium results of samples collected under
controlled conditions during the final sampling event validate the thallium resuits from previous
rounds. Therefore thallium is not a concern at this location and no further evaluation for thallium
is recommended at this location.

GDI-18D

Thallium was detected in three of the first four rounds of sampling at GDI-17D and the detections
exceeded the MCL. The second, third and fourth round thallium results noted a quality assurance
outlier which lead to a "I" qualifier being added. The quantitation limits used during the sampling
rounds exceeded the MCL but that does not affect the usability of the data since MDLs were
10 times less that the quantitation limits. Thallium was not detected in either the filtered or
unfiltered sample during the low flow sampling event. Due to the inconsistencies in the sampling
procedures in previous rounds, the non-detect thallium results of samples collected under
controlled conditions during the final sampling event are considered to be the most representative
of ambient conditions. Therefore thallium is not a concern at this location and no further
evaluation for thallium is recommended.

Conclusions

Even though the frequency of detection of thallium in the wells used in this study was only 50%,
thallium seems to be the most problematic of the inorganics evaluated because of the very low
MCL. This is evidenced by the fact that at all 13 of the 26 locations where it was detected it
exceeded the MCL during one of more sampling events. The results of this study support that
conclusion that thallium detections are more a problem associated with sampling technique that
detections associated with groundwater contamination. Thallium was only detected at one location
during this study and at that particular location, SWMU 44 - the former coal pile, a likely source
exists.

5.0 Summary of Conclusions and Recommendations

When this study was first discussed by members of the project team the general opinion was the
comparison of unfiltered sample results versus filtered sample results would provide the best
evidence as to whether or not sample results were potentially being biased by turbidity or
suspended solids problems. The decision to use a low stress sampling method was secondary in
importance to collecting the filtered samples at the time, but the results of this study suggest the
decision to use a low stress method had the greatest impact on the outcome of the study. In
hindsight it seems obvious that using a method capable of obtaining representative samples should
have been of primary importance and the collection filtered samples and analysis for suspended
solids should mainly be used as verification steps. At most well locations the concentrations of
the inorganics of concern declined during the final round of sampling and there were very few
differences between the filtered and unfiltered results, Table 2 provides a summary of the wells
and the various inorganics at each individual well location which the Navy believes may or may
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not be a concern based on the results of this study. Further discussion of individual well results
would probably be most appropriate within the context of ongoing studies at individual sites rather
than to continue the discussions on a base wide scale. The only recommendation at this time that
does have base wide implications is one use a low flow sampling method in the future for the
collection of all groundwater samples intended for inorganics analysis.

Table 2
Wells Identified In Study That May Need Further Evaluation

Antimony Arsenic Beryllium  Chromium Lead Mercury Thallium

Zone C

044-001 No No Yes No No No Yes
044-007 No Yes No No No No No
047-001 No No No No No No No
047-011 Na Yes No No No No No
Zone E

070-01D Yes No No Yes No No No
549-003 No No No Yes No No No
GDE-0SD No Yes No No No No No
Zone G

FDS-16B No Yes No No No No No
FDS-17B No Yes No No No No No
Zone H

653-003 No No No No Ne No No
655001 No Neo No Ne No No Neo
655-002 No No No No No No No
655-003 Na Neo Na No No No No
656-001 No No No No No No No
GDH-003 No No No No No No No
GDH-03D No No No No No No No
GDH-006 No No No No No No No
GDH-06D No No No No No No No

21



Inorganics in Groundwater Memo

May 28, 1999
Table 2
Wells Identified In Study That May Need Further Evaluation
Antimony Arsenic Beryllium Chromium Lead Mercury Thallium

Zone 1

012-002 No No No No No No No
671-003 No No No No No No No
GDI-17D No No No No No No No
GDI-18D No No Neo No No No No
Zone K

694-005 No No No No No No No
GDK-CL1 No No No No No No No
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Attachment B

Analytical Data



Ta

Naval Base Charleston - one C Metals Study

Sampling Sample
Well 1D Event Date Antimony Arsenic Beryllium Chromium Lead Mercury Thallium
BRV (ugl NA 5.07 0.33 1.99 3.27 NA NA
MCL (ugl 6.00 50.00 4.00 100.00 15.00 2,00 2.00
o1 13-Jun-85 3.9000 J 39000 J 21.8000 13000 J 19,8000 J 02000 U 45000 U
02 18-Jan-86| 11,1000 U 25000 W 20.8000 16000 J 24000 J 01100 J 27000 W
03 06-May-86| 491000 U 25000 Ud 19.8000 22000 U §.7000 01000 U 136000 WJ
044-001 04 11-Jun-86 21000 U 25000 UJ 32.8000 08000 U 56000 UJ 01000 U 345000 J
05 28-Jul-97 2.1000 J 56000 J 17.5000 55000 J 1.6000 UJ 01000 UJ 19.9000
F& 08-Jan-99 2.7000 U 29000 U 9.8000 07000 U 17000 U 01000 U 73000 J
us 08-Jan-99 2.7000 U 43000 J 10.0000 07000 U 1.5000 U 01000 U 7.3000 J
01 14-Jun-95 1.9000 U 12.3000 0.2400 u 45000 J 49000 J 02000 U 45000 U
02 18-Jan-96| 54,1000 109,0000 0.3000 u 11000 J 17000 U 0.1000 U 42000 U
03 10-May-96¢ 10.3000 J 30.1000 0.3000 U 22000 UL 17000 U 01000 U 31000 J
044-007 04 11-Jun-96 8.2000 U 62.8000 0.3000 u 08700 U 17000 U 01000 U 27000 W
05 01-Aug-97| 353000 J 23.2000 0.2500 J 1.0000 U 0.9000 U 01000 UJ 50000 U
F6 07-Jan-99 2.7000 U 43.8000 0.1100 J 07000 U 1.5000 U 01000 U 31000 U
us 07-Jan-99 3 4000 J 45.9000 0.1000 U 07000 U 1.5000 U 01000 U 31000 U
01 14-Jun95| 531000 J 61000 J 0.2000 U 08000 U 467.0000 02000 U 45000 U
02 25-Jan-96 2.1000 U 10.9000 0.3000 U 08000 U 1.7000 U 01000 U 27000 U
047-001 03 08-May-96 2.1000 U 75000 J 0.3000 U 0.8000 U 17000 U 0.1000 U 2.7000 uJ
04 07-Jun-96 3.1000 U 86000 J 0.3000 u 08000 U 17000 U 0.1000 U 27000 UWJ
F5 15-Jan-99 2.7000 u 253000 J 0.1000 U 07000 U 15000 U 01000 U 31000 U
Us 15-Jan-99 2.7000 U 253000 J 0.1000 U 07000 U 15000 U 01000 U 31000 U
01 15-Jun-95 1.9000 u 46,3000 0.2000 V] G9000 U 46000 J ¢.2000 U 45000 U
02 23-Jan-96]  2.2000 u 154,0000 0.3000 V] 13000 J 17000 U 01100 U 27000 U
047-011 03 14-May-96| 13,0000 UJ 159.0000 0.5000 V] 22000 U 14000 U 01000 U 34000 U
04 13-Jun-86 2.1000 u 120.0000 0.3000 u 08000 U 17000 U 01000 U 27000 W
FS 18-Jan-99( 2.7000 u 28.2000 0.1000 u 07000 U 15000 U 01000 *U 31000 U
Us 19-Jan-99 2.7000 U 48.2000 0.1000 U 07000 U 1.5000 U 01000 *U 31000 U
Notes:

BRV (1) (ugAl) = Background Reference value
NA = BRV not available.

MCL = Maximum contaminant level




Table 2
Naval Bas«< Charleston - Zone E Metals Study

Sampling Sample
Well ID Event Date Antimony Arsenic Beryllium Chromium Lead Mercury Thallium
Shallow BRV
/1 NA 18.7 0.43 123 48 NA 54
Deep BRV
NA 16.4 1.2 15.5 NA 0.2 6.5
MCL (UG/L 6.00 W SD.oy 4,00 100.00 15.00 2.00 2.00
01 04/25/96 | 115.0000 12.5000 1.0000 u 52500.0000 30000 u 0.2000 u 9.5000
02 07/29/96 | 1490000 12.8000 0.3000 U 47700.0000 1.7000 u 0.1000 (VA 10.0000
070-01D 03 12/03/96 21000 U 5.0000 J 0.3000 u 42200.0000 1.7000 u 0 1000 U 10.6000 J
04 02/18/97 | 208.0000 6.4000 J 0.2000 u 40700.0000 0.9000 ud 01200 u 10.3000 u
FS 01/19/99 2.7000 U 2.9000 u 0.1000 u 2200.0000 1 5000 u 0 1000 U 3.1000 u
Us 01/19/99 2.8000 B 2.9000 u 0.1000 U 2190.0000 1.5000 U 0.1000 U 3.1000 U
01 04/24/96 7.7000 J 5.0000 u 1.0000 u 1850.0000 3.0000 u 0 2000 u 5.0000 u
02 07/29/96 12.7000 u 2.5000 u 0.3200 J 1540.0000 5.2000 u 0.1000 uJ 3.0000 uJ
549003 03 11/25/96 2.1000 u 2.5000 u 0.3000 u 1430.0000 1.7000 uJ 0.2000 U 2.7000 u
04 02/14/97 12.4000 u 2.5000 u 0.3000 u 1620.0000 1.7000 U 0.1000 u 4.1000 J
F5 01/19/99 2.7000 u 2.9000 u 0.1000 u 426.0000 1.5000 u 0.1000 u 3.1000 u
Us 01/19/99 2.7000 U 2.9000 u 0.1000 U 686.0000 1.5000 U 0.1000 U 3.1000 U
01 04/05/96 4.0000 u 77.5000 1.0000 u 1.0000 u 3.0000 U 0.2000 u 5.0000 uJ
02 07/19/96 2.5000 u 64.2000 1.2000 u 0.8000 uJ 2.1000 u 0.1000 u 27000 U
GDE-09D 03 11/01/96 2.1000 u 84.2000 0.5000 J 08100 J 1.7000 u 0.1000 u 6.3000 J
04 01/10/87 2.1000 u 85.3000 0.4000 U 0.8000 ¥ 1.7000 uJ 0.2100 u 2.7000 uJ
F5 01/19/99 2.7000 u 75.1000 B 0.5000 B 0.7000 v 1.5000 u © 1000 u 3.1000 U
Us 01/19/29 2.7000 U 85.5000 B 0.4600 B 0.7000 U 1.5000 U 0.1000 U 3.1000 U

BRV = Background reference value (shown for shallow and deep MW)

NA = BRV not available

MCL = Maximum contaminant level




Table 3

Naval Base Charleston - Zonhe G Meta... Study

Sampling Sample
Well ID Event Date Antimony Arsenic Beryllium Chromium Lead Mercury Thallium
BRV {(uG/L 4.85 17.8 (2) 3.88 4.6 (2) (2)
MCL (uGiL) 5.00 50.00 4.00 100.00 15.00 2.00 2.00
01 01/29r97 4.2000 J 28.5000 0.5700 u 5.4000 J 29000 J 0.1000 U 6.4000 J
02 06/16/97 3.3000 U 94,6000 0.3300 U 23000 4 17000 J 01000 U 50000 U
FDS-168 03 04/20/98| 5.0000 U | 254,0000 0.2800 U 08600 U | 1.7000 U 01000 U 55000 U
04 10/28/98] 27000 U | 236.0000 0.1000 u 07000 U | 15000 U 02000 U 39000 U
F3 01/07/99| 2.7000 U | 214.0000 0.1000 U 07000 U | 15000 U 01000 U 31000 U
u3 01/07/99| 2.7000 U [ 204.0000 0.1000 U 07000 U | 15000 U 0.1000 U 31000 U
01 01/28/97| 3.0000 J 51.5000 0.4400 v 17000 J 17000 U 0.1000 U 27000 U
02 06/17/97 1.6000 U 58.0000 0.3200 U 10000 U | 09000 U 01000 U 54000 U
FDS-17B 03 04/24/98| 5.0000 U 58.5000 0.3200 U 61000 ! 17000 U 01000 UL 5500 U
04 10/20/98( 18.0000 U 63.8000 0.3000 U 58000 U | 12000 U 0.2000 U 1.6000 U
FS 01/15/98| 2.7000 u 63.0000 J 0.1000 V] 07600 ! 15000 U 01000 U 31000 U
Us 01/15/69] 2.7000 U 621000 J 0.1000 U 1.0000 J 15000 U 01000 U 31000 U

BRV = Background Reference Value

BRV not available

MCL = Maximum concentration limit




Charleston Naval Complex - ....e H Metals Study

Table s

Sample  Sample
Wel? ID Event Date Antimony Arsenic Beryllium Chromium Lead Mercury Thallium
BRV (ug/l) NA 215 NA NA 4.70 NA 53
MCL (pal) 6.00 50.00 4.00 100.00 15.00 2,00 2.00
02 11/12/98 92000 J
653-003 F3 01/20/99 3.2000 B 29000 U 0.1000 u 0.7000 U 15000 U 01000 U 31000 U
U3 01/20/99 2.7000 U 38000 B C.1000 U 0.7000 U 15000 U 01000 U 31000 U
01 10/28/94 16.0000 U 84000 U 0.3000 u 4.3000 U 1.0000 UJ 01000 U 40000 WJ
02 04/03/95 119000 U 68000 U 0.2000 u 35000 J 1.0000 U 01000 UJ 37000 WJ
03 09/21/95 105000 U 68000 J 0.3000 uJd 3.7000 U 1.2000 UJ 01000 U 64000 UJ
655-001 04 03/26/96 4.2000 U 33000 J 0.5800 J 1.1000 J 17000 U c1000 U 289000 J
05 06/01/98 28000 UuJ 0.1600 U
06 11/111/98 6.1000 J
F7 01/12/99 2.7000 U 29000 U 0.2300 B 0.7000 U 15000 U 01000 U 31000 U
U7 01/12/99 27000 U 29000 U 0.2600 B 1.9000 B 15000 U 01000 U 31000 U
01 10/27/94 160000 U 229000 0.3000 U 43000 U 15000 UJ 01000 U 58000 W
02 04/03/95 11.9000 U 86000 U 0.2000 u 2.0000 U 10000 U 01000 UJ 3.7000 uJd
03 09/20/95 105000 U 15.9000 0.3000 U 3.7000 U 16000 U 01000 UJ 25000 W
655-002 04 03/25/96 2.1000 U 12.6000 0.4600 U 0.8000 U 17000 U 01000 U 2.7000 U
03 06/01/98 92000 J 0.1800 U
06 11/11/98 10.6000
F7 01/14/99 27000 U 7.2000 J 0.1500 U 0.7000 U 18000 U 01000 U 3.1000 U
U7 01/14/99 2.7000 U 6.0000 J 0.1400 U 11000 J 15000 U 01000 U 40000 U
01 10/27/94 16.0000 U 423000 0.3000 U 4.3000 U 1.0000 UJ 01000 U 40000 UJ
02 04/03/95 11.9000 U 27.9000 0.2000 U 4.0000 J 1.1000 U 01000 UJ 3.7000 ud
03 09/20/95 105000 U 38.3000 0.3000 U 3,7000 U 12000 U 01000 UJ 25000 UJ
655-003 04 03/26/96 2.1000 U 32.7000 0.3200 J 13000 J 17000 U 01000 U 27000 U
05 06/01/98 10.0000 J 0.1000 U
F& 01/12/99 2.7000 u 142000 B 0.1000 u 07000 U 15000 U 01000 U 31000 U
U6 01/12/98 2.7000 U 235000 B 0.1000 U 1.3000 B 15000 U 01000 U 31000 U
(47 10/27194 16.0000 U 20.90 U 0.3000 U 4.3000 U 1.4000 W 01000 UJ 58000 WJ
02 04/03/95 11.8000 U 3.00 U 0.200C U 2.0000 U 18000 U 01000 UJ 37000 ud
656-001 03 09/13/95 10.5000 U 10.70 0.300C U 3.,7000 U 12000 U 0.1000 Wl 25000 W
04 03/19/96 2.1000 U 16.60 J 1.2000 U 11000 J 17000 W 01000 U 42000 J
F7 01/12/99 2.7000 u 7.60 B 0.1000 V] 07000 U 15000 U 01000 U 31000 U
u7 01/12/99 2.7000 U 8.40 B 0.1000 U 26000 B 15000 U 01000 U 31000 U
oy} 11/01/94 16.0000 U 26,6000 U 0.3000 U 43000 U 1.0000 UWJ 01000 U 40000 W
02 03/28/95 11.9000 U 24 8000 0.2000 U 2.0000 U 10000 U 01000 U 37000 U
03 10/04/95 10.5000 U 410000 J 0.3000 U 37000 U 6.0000 U 01000 U 125000 U
GDH-003 04 04/08/96 2.2000 u 42.1000 05500 U 08000 U 17000 U 01000 U 40000 J
05 a7/27/98 43.0000 02100 U
06 11/11/98 41.9000
F7 01/08/99 27000 u 32.0000 0.5000 u 07000 U 1.5000 U 01000 U 31000 U
u7 01/08/99 2.7000 U 36.5000 0.5000 U 0.7000 U 15000 U 01000 U 31000 U




Charleston Naval Comnplex - —_.e H Metals Study

Table

Sample  Sample
Welt ID Event Date Antimony Arsenic Beryllium Chromium Lead Mercury Thallium
BRV (ugfl) NA 21.5 NA NA 4.70 NA 5.3
MCL (ugl) 6.00 50.00 4.00 100,00 15.00 2.00 2.00
01 11/01/94 16.0000 U 3.8000 U 0.3000 u 43000 U 10000 U 01000 U 50000 U
02 03/28/35 119000 U 26000 U 0.2000 u 20000 VU 10000 U 0.1000 U 37000 U
03 10/08/95 120000 U 26000 J 0.3000 u 30000 U 12000 U 01000 U 64000 U
GDH-03D 04 04/05/96 21000 u 46000 U 10000 J 35000 J 17000 U 01000 U 27000 U
05 07/27/98 4.6000 U 0.6000 u
06 11/11/98 29000 U
F7 01/08/99 2.7000 u 2.9000 U 0.8500 J 07000 U 27000 U 01000 U 31000 U
U7 01/08/99 2.7000 U 2,.9000 U 0.8200 J 0.7600 J 1.5000 U 01000 U 31000 U
01 11/18/94 16,0000 U 72000 J 0.3000 u 43000 U 28000 J 01000 U 22000 J
02 03/28/95 119000 U 7.3000 0.2000 u 20000 U 1.0000 U 01000 U 37000 U
03 10/09/95 120000 U 42.7000 0.3000 u 24000 U 12000 UJ 01000 W 1.8000 W)
GDH-006 04 04/10/96 2.1000 u 27.8000 0.5900 u 08000 U 1.7000 U 01000 U 35000 J
05 07/27/98 13.9000 U 0.2300 u
06 11/11/98 49.6000
F7 01/14/99 2.7000 u 296000 J 0.1700 u 07000 U 15000 U 01000 U 313000 U
U7 01/14/39 2.7000 U 294000 J 0.1800 U 0.7000 U 15000 U 01000 U 33000 U
01 11/18/94 16.0000 U 82000 J 0.3000 U 7.4000 J 24000 J 01000 U 10.0000 U
02 03/28/95 119000 U 26000 U G 2000 V) 4.1000 1.0000 U 01000 U 37000 U
03 10/09/95 120000 U 27000 J 0.3000 U 24000 U 12000 U 01006 U 6.4000 U
GDH-06D 04 04/10/96 2.1000 u 25000 U 0 9600 U 38000 J 17000 U 01000 U 27000 U
05 07/27/198 45000 U 0.6100 U
06 11/12/98 29000 U
F7 01/15/99 27000 U 29000 U 0.5000 U 07000 U 15000 U 01000 U 31000 U
U7 01/15/99 2.7000 U 29000 U 0.5000 U 0.7600 J 15000 U 0.1000 U 31000 U
Notes:

BRV = Background reference value.
NA = BRV not available.
MCL = Maximum contaminant level.




Naval Base Charlesto:. - Zone | Metals Study

T

Sample Sample
Well ID Event Date Antimony Arsenic Beryllium Chromium Lead Mercury Thaflium
Shallow BRV
lil NA 23.0 1.1 143 4.4 NA 6.6
MCL {pgfl .00 50.00 4.00 100.00 15.00 2.00 2.00
01 06/08/85 1.8000 uJ 177.0000 0.3100 u 1.2000 J 49000 J 0.2000 U 45000 U
02 01/16/96 40000 ) 220.0000 1 0000 U 1.0000 u 3.0000 U 0.2000 u 5.0000 u
012-002 03 05/31/96 4.0000 U 188.0000 1.0000 U 1.4000 J 39000 U 02000 WJ 5.0000 u
04 09/04/96 21000 W 253.0000 0.8000 J 1.5000 ud 17000 U 03200 U 27000 uJ
FS 01/15/89 2.7000 u 40.5000 0.5800 U 0.9700 J 15000 U 01000 U 31000 U
uS 01/15/99 2.7000 U 40.7000 0.5200 U 0.9600 J 15000 U 0.1000 U 3.1000 U
01 06/02/95 1.9000 u 31.4000 0.2000 U 0.9000 J 19000 U 0.2000 u 4.5000 ]
02 01/16/96 4.0000 u 42.0000 1.0000 ) 1.0000 U 3.0000 U 02000 U 5.0000 u
671-003 03 06/03/96 4.0000 u 28.8000 1.0000 ) 1 2000 J 30000 U 0.2000 UJ 50000 U
04 08/30/96 2.1000 uJ 38.9000 0.5400 u 1.0000 U 7.7000 37.9000 66000 J
F5 01/15/99 2.7000 U 145000 J 0.2200 ) 0 7000 u 15000 U 01000 J 31000 U
us 01/15/99 2.7000 U 17.0000 J 0.2100 U 0.7000 U 1.5000 U 01000 U 3.1000 U
01 05/23/95 1.9000 u 3.2000 u 0.2000 u 38000 U 1.9000 U 02000 U 45000 U
02 12/05/85 4.0000 U 5.0000 U 1.00C0C ) 1.0000 U 3.0000 U 02000 U 83000 J
GDI-7D 03 05/29/96 30.0000 ] 5.0000 U 1.00C0C u 5.0000 U 3.0000 U 0.2000 u 5.0000 uJ
04 08/27/36 10,5000 ] 24,8000 J 2.8000 ) 6.4000 J 8.5000 U 0.1000 U 154000 J
F5 01/48/99 2.7000 u 2.9000 ) 0.5300 ) 0.7000 U 15000 U 01000 U 3.1000 )
us 01/18/99 2.7000 U 298000 U 0.5700 U 0.8300 J 1.5000 U 01000 U 31000 U
01 06/09/95 1.9000 uJ 3.2000 ) 0.2600 U 2.5000 J 19000 W 02000 U 45000 U
02 12/06/95 4.0000 U 5.0000 ) 1.0000 ) 1.8000 J 30000 U 1.8000 52000 J
GDI-18D 03 05/29/96 30.0000 U 5.0000 u 1.0000 u 50000 U 30000 U 02000 U 52000 J
04 08/29/96 2.1000 w 4.7000 u 0.9500 ) 6.7000 J 17000 U 01000 U 61000 J
F5 01/18/99 3.5000 J 2.9000 ) 0.5500 ) 3.5000 J 15000 U 01000 U 3.1000 u
us 01/18/99 2.7000 U 2.9000 U 0.5900 U 4.0000 J 15000 U 01000 U 31000 U
Notes:

BRYV = Background reference value
* = BRVs not available for deep monitoring wells
NA = BRV nct available
MCL = Maximurn contaminant level




Table ¢

Naval Base Charleston - Zone K ...«tals Study

Sampling Sample
Well ID Event Date Antimony Arsenic Beryllium Chromium Lead Mercury Thallium
BRV (ugfl) NA 18.8 NA NA NA NA NA
MCL (ug/l 600 50.00 4.00 100.00 1500 2.00 2.00
o1 05/15/97 220 U 3.00 u 0.26 U 0.89 uJ 1.30 U 0.08 U 26.10 U
02 07/17/97 200 U 320 J 0.22 u 440 UJ 270 dJ 0.20 U 390 U
694-005 03 12/18/97 1.60 U 210 u 0.23 380 v 090 uJ 0.10 U 5.00 u
04 03/19/98 250 ) 2.40 J 0.24 U 100 U 090 U 1.40 uJ 5.00 u
FS 01/13/29 270 u 2.90 U 0.10 u 0.70 U 150 U 0.10 U 310 u
us 01/13/29 270 U 2.90 U 0.10 U 0.70 U 1,50 U 0,10 U 3.10 u
01 05/15/97 230 u 3.40 J 0.62 u o089 UJ 1.30 u 0.08 U 52.20 U
02 07/18/97 20.00 u 27.80 uJ 2.20 U 28.30 J 16,70 U 020 U 19400 U
694-006 03 12/119/97 2.40 u 210 U 0.40 J 470 U 0.90 uJ 0.10 U 5.00 u
04 03/19/98 1.60 U 210 uJ 0.31 u 1.00 U 0.90 u 0.10 uJ 5.00 u
F5 01/13/98 270 u 2.90 u 0.1 B 092 B 1.50 u 0.10 U 3.10 U
Us 01/13/99 270 U 2.90 U 0.12 B 0.72 B 1.50 U 0.10 U 3.10 U
o1 05/14/97 2.90 u 3.00 U 0.99 U 0.89 uJ 1.30 u 0.08 u 52.20 u
02 071797 20.00 u 27.80 uJ 220 u 1570 J 1670 U 0.20 U 38.90 u
694-007 03 12/18/97 3.40 u 2.10 u 0.20 U 1.00 U 090 ud 0.10 U 5,00 u
04 03/18/98 1.60 u 210 uJ 0.28 U 1.00 U 1.20 J 0.10 W 5.00 U
F5 01/11/99 270 u 2.80 u 0.10 U 070 U 1.50 U 0.10 u 3.10 U
Us 01/11/99 2.70 U 2.90 U 0.10 U 0.70 U 150 U 0.10 U 3,10 U
01 05/16/97 220 u 9.40 J 0.11 U 0.89 uJ 1.30 U 008 u 52.20 u
02 07/18/197 2.00 U 5.80 J 0.56 U 0.67 uJ 1.70 u 0.20 U 3.90 u
GDK-CL1 03 1217797 1.70 u 6.80 J 0.20 U 420 U 0.90 uJ 0.10 u 5.00 U
04 03/16/98 220 v 8.10 J 0.20 U 1.00 U 0.80 U 010 uJ 5.00 U
FS5 01/13/99 270 U 460 B 0.20 B 0.70 u 1.50 U 0.10 U 310 U
us 01/13/39 2.70 U 5.70 B 0.19 B 2.20 B 1.50 U 0.10 U 3.10 U

(1) BRV = Background Reference value calculated using 2-times the detected concentration from the single background well located on Clouter Island.

(2) Analyte was nat detected in background well.




Attachment C

Field Sampling Forms



Groundwater Sampling
Form

Groundwater Sampling

Sample ID: p¥7 C w80l 65

PROJECT NAME: __Naw! B8ase Lharleston JOB NG 2108+00)=0t-0V o | ;599 VY
WELL NO : oq1-~00o/ LOCATION: Zone €

WEATHER CONDITIONS: overcast AMBIENT TEMP: ¢o”

REVIEWED BY: - PERSONNEL: 7 chﬂé IC

PURGING DEVICE SAMPLING DEVICE

Type device? 6“'9 F“‘HP Type device? Gc [«] P‘)f"\'p

How was the device decontaminated? Fef’ ¢f.$ﬂ p How was the device decontarminated? f’cl‘ (4 SAP
How was the line decontaminated? Pe" CSAP How was the line decontaminated? fe r («;A f
Which well was previously purged? Which well was previously sampled? —
INITIAL WELL VOLUME PURGING

Well diameter (in ) a " Time started / "/(f Finished /5-//

F/v.ffi ™Movn +

Depth 1o bottom of well from TOC {ft.)

Stickup (ft.]

{d.39
4.38

Depth 1o water surface from TQC {ft.}

g.oY

Length of water (ft.}

Volume of water (ft.}

14

¥ 3.,110,.5

Comments on Well Recovery

Volume purged

q4.40

Depth ta water {ft.}

Completion

Additional Comments

1515

(gal.) Sample Collected  Start
Amount of sediment at bottam of well (ft.} Finish ){;{
3 Volumes of water {gal.) 4.3
IN-SITU TESTING Time: a5 %o 148 i1 151

1 2 3 4 5 B 7

Well Volume Purged (gal.} { o5 3.5 4 Y
Turbidity é ‘ O o (&)
Ston clra.uéoc.u\ .08 08 o8 LOF  J08
pH (units) F70 581 £38 £8) 3.5
Conductivity mho) o L YA o J A T4 S T o S T A |
Water Temperature (°Cl 2L 2y A 2.0 A
Depth to water {ft.) Y43 HYo N4 440 4

NOTES: 1 ft. length of 4"

Turbidity choices:

= 0.087 ft* or 0.
clear, turbid, opaque

55 gal. 1 ft. length 2" = 0,022 ft* or 0.16 gal.

Rewvision Date; 8/5/92




Groundwater Sampling

Form

Groundwater Sampling

Sample ID: o¥lcwetle s
oL

prosecT Name: __ Nowal Base Charle ston JOB NO: 2908 -C0/- 080 "é;fé: /1%/99 "'72(-3/ f7
WELL NO.: oH7-0ll LOCATION: Zone &
WEATHER CONDITIONS: _ g Vel (as + : £aln A3 ¢ AMBIENT TEMP: 6 o i
REVIEWED BY: — PERSONNEL: 7 - 72*«_/’ =/= c ]
PURGING DEVICE SAMPLING DEVICE
Type device? 6‘ co /“' HP Type device? GCG Pu HP
How was the device decontaminated? fC"' C Sﬂ’o How was the device decontaminated? fcr Cfﬁﬂ
How was the line decontaminated? PC"‘ é;ﬂp How was the line decontaminated? ﬂc rC SA'O
Which well was previously purged? Which well was previously sampled? ——"
(NITIAL WELL VOLUME v PURGING -X¥w / -/6’-3 9 30
Well diameter (in.} 2 Time started /Ho7 ’- I{IZisl?;;‘td /5o d
Stickup (ft.) F’U‘ I‘ "“""'71' Volume purged Q-0 L ”“(5
Depth to bottom of well from TOC (ft ) Q .70 Comments on Well Recovery
Depth ta water surface from TOC {ft.) qo 53‘ Depth to water (ft.) 17" ‘/
Length of water {ft.) 8' I; Completion
Volume of water {(ft.) Additional Comments

({gal.) /' 3 q Sample Collected: Start }rﬂ S'
Amouynt of sediment at battaom of well (ft.) Finush /51 -"
3 Volumes of water (gal.) l‘/' ’7
IN-SITY TESTING Time: M1y 30 1938 14Y8 14SB

. 2 3 4 5 I3} 7

Well Valume Purged (gal.) 2 s. /: ? 18 i 1 4.0
Turbidity 702 72 Y 29 39
cdy draw dewn %) o o O o
bR {urits) 64 LY949 (52 (.62 6-62
Canductivity (gmho) .3 70 hd 38? o b ‘1’23 hd “{3‘{
Water Temperature (*C} /8.0 /8'2 /8- 3 /8, ‘/ /8- 3

Depth to water (ft.)

449 4y Ly 4y

Y,

11/

MNOTES: 1 1. length of 47

Turbidity choices:

= 0 087 f1* or 0.65 gat.
clear, turbid, opaque

1 ft, length 2 =
Revision Date: 8/6/92

0.022 ft* or 0.16 gal.




Groundwater Sampling

Form
Groundwater Sampling Sample ID: Mﬁ,’:
prosecT nane:__Navel Base  Charleston 108 NO. 2 108-s0i-08 2200 4,4 -9 VT
WELL NO.: o070~ 01P Locations ___2ere. E
WEATHER CONDITIONS. AMBIENT TEMP:
REVIEWED BY: . PERSONNEL: _==_A Wer g
PURGING DEVICE SAMPLING DEVICE
Type device? G €0 Pu H/o Type device? G'Go P‘-’ ~ P
How was the device decontaminated? fC rc ‘A P How was the device decontaminated? Pe il 654F
How was the line decontaminated? Fe!" - SA‘D How was the line decontaminated? f’er Cf‘Aﬁ
Which well was previausly purged? - Which well was previously sampled?
INITIAU WELL VOLUME PURGING
Well diameter {in.) Q Y Time started 4 '/5‘0 Finished /6 5—?
Stickup {ft.} Flvshmeun + Volume purged /471
Depth to bottom of well from TOC (ft.} 32 7 ‘ Comments on Well Recovery
Depth ta water surface fram TOC (ft.) ¢ . /2 Depth to water {ft.) 6' ‘{‘
Length of water (ft.) Q " ¢ ‘7’ Completion
Volume of water (ft.) Additional Comments
{gal.} .2 > Sample Collected: Start !700
Amount of sediment at bottom af well {ft.) Finish / /0
3 Volumes of water {gal. 14 17
IN-SITU TESTING Time: 508 15287 KSHS )20 1687
1 2 2 4 5 L] 7
Well Volume Purged {gal.) 1 li é {0 4. /q
Turbidity 26 /0 a o (%
Orrtor Jo-a\-’c‘owl\ .2‘[ .a‘i -33 03'4 . 3‘1’
pH (units) £ ¢.79 ¢8° &8l (.82
Conductivity (umho) - “{3 03 73 - 383 . 883 . 8‘”
Water Temperature {°C} ;J' g’ 2’. ? 29*0 31"5' JJ' 9
Depth to water (ft.) 6 34 6.‘1’/ ""ﬁ, C' ‘{‘ " yé
NOTES: 1 tt. length of 4° = 0.087 {t* or 0.65 gal. 1 ft length 2° = 0,022 f¢* or 0.16 gal.

Turbidity choices: clear, turbid, opaque Revision Date: 8/5/92




Groundwater Sampling
Form

Groundwater Sampling

Sample I0:5S¥Icw o004
e

PROJECT NAME: __ Mava] Base Charlesfen JOB NO: M%ﬁ:& r-79-99 %
WELL NO .. £49-003 LocaTion: _2ere £
WEATHER CONDITIONS: f“ﬁﬁ:’ AMSBIENT TEMP: 70.
REVIEWED BY: PERSONNEL ___ A wertz
PURGING DEVICE SAMPLING DEVICE
Type device? Ceo P""‘P Type device? éeo P"""P
Haw was the device decontaminated? FC"' < SAP How was the device decontaminated? p‘-’ r <SA ul
How was the line decontaminated? F‘-" (4 5/9 P How was the line decontaminated? /aﬁ" é-fﬁf
Which well was previously purged? —— Which well was previously sampled?
INITIAL WELL VOLUME PURGING
Well diameter (in.) 2 “ Time started / 3o0 Firished / 3 ‘7,5"
Stickup (ft.) F/"‘ “"‘-‘v’\ + Volume purged ‘f- ‘/
Depth to bottom of well from TOC (ft.) 9. ¢s Comments on Well Recovery
Oepth to water surface from TOC {ft.} ‘ 4 3 Depth ta water (ft.} 6' /.S_
Length of water (ft.} e' 6 a Completion
Volume of water (ft.) Additional Comments

(gal } {: "} 7 Sample Collected- Start /3 ‘{3
Amount of sediment at bottom of well (ft.) Finish / (7' o0
3 Volumes of water {gal.) 4. 40
IN-SITU TESTING Time: 1301 /35 33y /333 /39S

1 2 3 4 b 6 7

Well Valume Purged {gal } .5 ] n' 3 ‘/‘ y
Turbidity ‘I? 37 9 , { 7 8
wéra—ld‘ou'\ « 10 L 1 o173 A&
pH lunrts) .85 68 oY (06 §.9¢
Conductivity {umho) [ 3”/ '2 2% . are ] 95‘7' . as.d
Water Temperature {°C) I ﬂ.3 20"/ 30‘7 ?O.B ao?
Depth to water (ft.) ",3 ‘ '“{ "{S. 6‘['5- é__’-;

NOTES: 1 ft. length of 47

Turbrdity choices:

= 0.087 fi* or 0.65 gal.
clear, turbid, opague

1 ft. length 27 = 0.022 ft* or 0 16 pal.
Revision Date: 8/5/92




Groundwater Sampling
Form

Groundwater Sampling

Sample ID: 6056”01005'
S ot

-y 4 ]
pROJECT NAME: __ Nava(  Base charles fon JOB NO: Mqo:ns; 1-/1-19
WELL NO.: COE -010 LOCATION: Zosa £
»
WEATHER CONDITIONS: Sonny P / eLr AMBIENT TEMP: 6 0

REVIEWED BY:

PERSONNEL: 7+ I Hél e

PURGING DEVICE SAMPLING DEVICE
Type device? {@ Pu "‘p Type device? 6’ co /GU "“p
Haw was the device decontaminated? /oc r -{AP How was the device decontaminated? Per‘ c -{'?f
Haw was the fine decontaminated? Per CSAP Haw was the line decontamenated? Per csHP
Which well was previously purged? _— Which well was previously sampled? —_
INITIAL WELL VOLUME PURGING
Well diameter {in.} 2" Time started ___ /€05~ Eshed_ (7R3
Stickup (ft.) Flvsh ﬂwﬂl’ Volume purged /3.24”
Depth 1o bottom of well from TOC (f1.) e Comments on Well Recovery
Depth to water surface from TOC (ft.) § ‘8 Depth to water {ft.) / 7' 1r
Length of water (ft.} 2 3. 1 ‘/ Completion
Volume of water (ft.) Additional Comments

(gal.1 Y.90 Sample Coflected-  Stant 1730
Amount of sediment at bottom of well (ft.) Fm‘ish / 73 f
3 Volumes of water (gal.} /3' 40
IN-SITU TESTING Time: /620 /637 /eSS J1o 1733

1 2 2 4 5 6 7

Well Volume Purged (gal.] 3 s 8 fd 1338
+ Jro.uJeua, g.88 13.8 is.s [} 733 19.a7
owr Torbidify 64 8 ¢ sz $o
pH tunits) €.38 64y €31 ¢34 g4 _
Conductivity (umho) 376 30’3 3"6 32"{ 23.’ a‘
Water Temperature {°C} 232 23l [ELY 93-3 325
Depth to water (f1.] MSE 1948 kg Jo.88 /1995

NOTES: 1 ft. length of 4°

Turbidity choices:

= 0,087 ft* or 0.65 gal.
clear, turbid, opague

1 ft length 2* = 0.022 ft* or 0.16 gal.
Revision Date: 8/6/92




Groundwater Sampling
Form

Groundwater Sampling

sample I0;_FPS 6w 16 ELS
T3

PROJECT NAME:

Noval Bose Choarleston

_Fps-7t68

WELL NO.:

WEATHER CONDITIONS:

5\//\ M;f

REVIEWED BY:

PURGING DEVICE

Geo Puﬂﬂ

Type device?

SAMPLING DEVICE

Type device?

’Pcr—

How was the device decontaminated?

PERSONNEL: 5 . e ﬁ’on

JOB NO: DATE: /“7‘7‘7 v3
LOCATION: Zone & ( /"95‘)
AMBIENT TEMP: s0°

\l

éco Pump

CSAP

How was the line decontaminated?

Per CsAP

Whieh well was previously purged?

How was the device decontaminated?
How was the line decontaminated?

Which well was previously sampled?

! pcr- CSAF
PerCcSHF

INITIAL WELL VOLUME

2

Well diameter (in.}

PURGING

Time started

1900

Finished /5‘05’

Stickup {ft.) F AJJ A Volume purged é -8*5—
Depth to bottom of wel from T0C (fe] 1625 3 Comments on Well Recovery
Depth ta water surface from TOC (ft.) 3./ Depth to water (ft.} 2.7
Length of water {ft.} {3. 43 Completion
Volume of water (ft.} Additional Comments

{gal.} g" 2 8 Sample Collected; Start / 570
Amount of sediment at battom of well {ft.)- Finish /S48
3 Volumes of water (gal.) C .65
IN-SITU TESTING Time: o7 1411 1430 17 /56§

B 1 _2 3 4 5 6 7
Well Volume Purged {gal.} l 9~ 3 S 4'8;
Turbidiy 43 2 4 33
-cm-a[mwc‘own .31 367 AT 3.8 49
pH (units) £30 €3 (.76 (M (1S5
Conductivity wmho) 3.86 96 Y1 4S8 S.00
Water Temperature (“C) QS5 N1 00 28 20
Depth to water {ft.} 5,‘1'] é‘r) én? 688 7«’?

NOTES: 1 ft. length of 47

Tuebidity choices:

= (.087 #1* or 0.65 gal.
clear, turbid, opaque

1 ft. length 2" = 0.022 ft* or 0.16 gal.
Revision Date: 8/5/92




Groundwater Sampling
Form

Groundwater Sampling

Samgple (D: EPS¢e /7505‘

PROJECT NAME: Nave| Bege £harleston 408 No: 2080008 - bl‘t’)’;:l? ~15299
WELL NO.: on - {78 LOCATION. 204e. & (Fi’f)
WEATHER CONDITIONS: 5""‘4"! AMEBIENT TEMP: X ‘
REVIEWED BY: __ PERSONNEL: 3. wafzon
PURGING DEVICE SAMPLING DEVICE
Type device? éCO PU f:ﬁ Type device? GCO PUM'P
How was the device decontaminated? PC'!" C Sﬂ p How was the device decontaminated? f’e“ 4 -(Ap
How was the lne decontaminated? Pec CSAP How was the line decontaminated? PC‘“‘ 4 fﬂf’
Which well was previousty purged? Which well was previously sampled?
INITIAL WELL VOLUME PURGING
Well diameter {in.} 9 Time started 0 q‘fo Fintshed / 03 8
Stickup (ft | F s h Volume purged 5§28
Depth to bottom af well from TOC (ft.) }5" (D-S’ Comments on Well Hecovery
Depth to water surface from TOL {ft.} ‘/ '7‘# Depth to water {ft.} é ‘ ;)5‘
Length of water (ft.} /0' 3[ Completion
Volume of water {ft.} Additicnal Comments

{gal.} / 7-{— Sample Collected: Start /617'0
Amount of sediment at bottam of well {ft.) Finish 653
3 Volumes of water {gal.) 5.' D r
IN-SITU TESTING Time: o495l Joo [0l 1035 /o8

1 2 3 4 5 6 _7

Well Valume Purged (gal.) l L 3 47/ §.38
Turbidity / / 2 2 o
oo Jeawdown IS AT R-1 B A A S Ay
pH (units) 522 §.83 £ Sé0 £
Conductvity (umhol / 18 /ln] M /- /C I‘j? /-/9
Water Temperature {°C) ;N' q ;2).8 _2"7 ;"S‘ a, oo

Depth to water {ft )

.87 5.9 (.63

i {35

NOTES: 1 ft. length of 4%

Turbidity choices:

= 0.087 ft’ ar 0.65 gal.
clear, turbid, opaque

1 1. length 2" = 0.022 ft* or 0.16 gal.
Revision Date: 8/6/92




Groundwater Sampling
Form

Groundwater Sampling

Sample 10: (3¢ 00308

T-3
PROJECT NAME: Ha-"‘-’ Bose Chey / e 57&”"' Joe No;ﬂﬁ‘w'c’a‘dgm& (~20-99
WELL NO.; 5300 3 ) LOCATION: ___ Zohe- #
S 60°
WEATHER CONDITIONS: nay AMBIENT TEMP:
REVIEWED BY: PERSONNEL: 7+ e LL’/
PURGING DEVICE $SAMPLING DEVICE

(eo /’U"“\ﬂ

Type device?

! fer LSAP

How was the device decoantaminated?

Per CSBF

How was the line decontaminated?

—————

Type device?
How was the device decontaminated?

How was the hne decontaminated?

(reo Pur—t}/
' /Der‘ CSRP
Per CSHAI

Which well was previously purged? Which well was previously sampled? et
INITIAL WELL VOLUME PURGING
‘ -
Well diameter {in.} a Time started 0?(( Finished / OI‘O
Stickup {ft.) F/"‘Sl\ Volume purged - 5’
Depth to bottom of well from TOC {ft.) ID' o ? Comments on Well Recovery

Depth to water surface from TQC (ft.} _3 ] S.S- Depth ta water (ft.) 3‘ "
Length of water (ft.) q.:‘-{ Completion
Volume of water {ft.} Additional Comments

{gal.] [.C Sample Collected:  Start 105§
Amount of sediment at battom of waell {ft.) Finish / /00
3 Volumes of water {gal.) Lf-g
IN-SITU TESTING Time: [ee5 105 038 JoSD

1 2 5 53 7

Well Volume Purged (gal.}
Turbidity

Sdor ém»'c(au‘ n

pH {units)

Conductvity (umho}
Water Temperature (°C)

Depth to water (ft.)

e

3

3
4
5

5
2
(XA

A 1

M3 '8 K N
43) 4l (o7 &b
AU T 4% w5
e 89 1S& 0 15
298 3203 208 3.4

NOTES: 1 ft. length of 4™

Turhidity choices:

= 0.087 {1’ or 0.65 gal.
clear, turbid, apaque

1 ft. length 2° = 0.022 ft* or 0.16 gal.
Revision Date: 8/5/92




Groundwater Sampling
Form

Groundwater Sampling

Sample ID: 683G 0010

PROJECT NAME: Nava( Base Charleston JOB NO: ch-pq.og-ol‘fgg%: /~12-99
WELL NO.: 6 55—l Location: __Cene
WEATHER CONDITIONS: __ SV AN, AmBiENT TEmP, 70
7
REVIEWED BY: —_— PERSONNEL: A. Meetz ! T o fion
PURGING DEVICE SAMPLING DEVICE
Type device? seo R ~P Type device? Geo F o "f
How was the device decontaminated? Pee ¢ sAP How was the device decontaminated? __ Fel” é.fﬁ’/
How was the line decontaminated? fer <sAP How was the line decontaminated? fer € SAF
Which well was previously purged? - Which well was previously sampled? ___ —— "~
INITIAL WELL VOLUME PURGING .
Well diameter (in.] 2" Time started [33© Finished (4 30O
Stickup (ft.) £l (22 Volume purged 5.69
Depth to bottom ot well from TOC (ft ) 13.41 Comments on Well Recovery
Depth to water surface fram TOC (ft.) 2.2¢ Depth to water (ft.} /0. 23
Length of water (ft.) //' /5 Completion
Volume of water {ft.} Additional Comments
{gal.} / . q Samgple Collected:  Start 1§73 §
Amount of sediment at bottom of well {ft.) Firush (615
3 Volumes of water {gal.) 569
IN-SITU TESTING Time: 133 10 1402 Y38 193 1530
-1 2 _ _3 4 5 . 6 7
Well Volume Purged {(gal.) d 2 3 9 S 5469
Turbidity al 1 32 12 94 s
Sdor rans doern 19 293 43 Y 29 &l
pH funits) &5 &1 493 {1 ¢8é (83
Condugtivity twmho) 0 159 M2 129 14D 21.6
Water Temperature (°C) 303 AN /?‘{ 2‘0'7 ;‘.D ;I'D
Depth to water {f1.} 405 19 (.65 g4o 0T (093

MNOTES: 1 ft. length of 47

Turbidity choices:

= 0.087 ft* or 0.65 gal
clear, turbid, opaque

1 ft. length 2° = 0.022 ft* or 0.16 gal.
Revision Date: B/5/92




Groundwater Sampling
Form

Groundwater Sampling

Sample ID: § SSGwoonos

prosecT Name: __Naval Base CLharfeson Jog NO: %08 'Oﬁl"oe‘of;{\;? 1-14-9¢ ve
WELL NO.: {S§5-00 . LOCATION: 2Zone H
WEATHER CONDITIONS: for 'H-! < IOVJ“/ AMBIENT TEMP: 70°
REVIEWED BY ___ — PERSONNEL: ___ A. wer o,
PURGING DEVICE SAMPLING DEVICE
Type device? 4 co P v Mp Type device? Geo P U "‘"P
How was the device decontaminated? f e~ £ 5/} P How was the device decontaminated? P er CSA P
How was the line decontaminated? P er ($AL How was the ine decontaminated? /) er Z5AFP
Which well was previously purged? - Which well was previously sampled?
INITIAL WELL VOLUME PURGING
Wl aameter in) __ - tmestared 1B 28  pea_ /342
Stickup (ft.] {23! Volume purged é
Depth (o bottom of well from TOC (ft.) 23 Comments on Well Recavery
Depth ta water surface fram TOC (ft.) {150 Depth o water {ft.) 2:67
Length of water (ft.] 10.8! Completion
Volume of water {ft.} Additional Comments

(gal.) /. 84 Sample Collected:  Start (348"
Amount of sediment at bottom af weil (ft.] Finish 1403
3 Volumes of water (gal.} 5.5)
IN-SITU TESTING Time: 1935 129¢ {300 /34 33k 1335 13¢2

Y I S — 4 5 6 7

Well Valume Purged (gal.) [ 2 3 ad § 5.5l &
Turbidity 919 Y08 3¢/ |73 73 4 23
Sdor dramclant Lea 107 1o M1 1U6 |18 ri7
pH {umts) ¢.1s 6-9‘/ tse {43 6.68 6.2 €79
Conductvity (amho} £ 583 3573 5352 g4y S2H 548
Water Temperature {°C} B8 179 117 /27 7 /1.5 116
Depth to water (ft.) L) 257 270 QA2 266 242 2.7

NOTES: 1 ft. length of 4"

Turbidity chaices

= 0.087 ft* or 0.65 gal.
clear, turbid, cpaque

1 ft. length 27 = 0.022 ft* or 0.16 gal.
Revision Date: 8/5/92




Groundwater Sampling
Form

Groundwater Sampling

Sample ID: és_ SeWwoo3es

Nowal Beose Cherleston

PROJECT NAME:

6858 -0073

5"!\;\1

WELL NO.:

WEATHER CONDITIONS:

JOB NO;D‘!OG’ON‘OG‘O{)‘{TE: Z-'/Q‘q? v§
LOCATION: __ 28A& H
o
AMBIENT TEMp: 72

REVIEWED BY: __

— -
PERSONNEL: /- CMééé )

PURGING DEVICE

Geo ﬁmp

Type device?

SAMPLING DEVICE

Geo /OUPyU

Type device?

How was the device decontaminated? Pe'- éfﬁ-p How was the device decontaminated? jer Z‘S”/J
How was the line decontaminated? Fe c C';AP How was the line decontaminated? &f"“ é‘sﬂ)d
Which well was previously purged? - Which well was previously sampled? -

INITIAL WELL VOLUME . PURGING

Well dameter {in.} Q ‘ Time started ,3 10 Finished / 7'?r
Stickup (ft.) F/V}}'\ Volume purged 5‘: ;7

Depth to bottom of well from TOC (£t.) /a M 7 :) Comments on Well Recovery

Depth to water surface from TOC {ft.} / ‘60 Depth to water (ft.) 2' 23

Ltength of water {ft.| IO' Q l Completion

Volume of water (ft.)

[ 86

Additional Comments

1445~

(gal.} Sample Collected:  Start
Amount of sediment at bottom of well (ft.} Finish (SO 3
3 Volumes of water (gal.) .57
IN-SITU TESTING Time: 1315 333 1348 )%
1 2 3 4 5 6 7
Well Volume Purged (gal.| ! 2 3 §57 -
Turbidity 3 i~ 32 G
st Doaw dowon [0 {6 .52 43
pH (units} ¢St 0 (1 68
Canductwity umhol 434 Y30 44/ %33
Water Temperature (°C) 8.3 iad 81 8.6
Depth to water (ft.) g7 290 .33 3.3
NOTES: 1 1. fength of 4" = 0.087 ft* or 0.65 gal. 11t fength 2" = 0.022 ft* or 0.16 gal.

Tuchidity choices: clear, turhid, opaque

Revision Date: 8/5/92




Groundwater Sampling

Form
Groundwater Sampling Sample 1D: M_M_O?UO_SS:
PROJECT NAME: Neowval Base & hor lesten 108 NO: 2 10800i-08-900200 |- g.qq &5
WELL NO.: e)) f‘/ -0063 LOCATION: Zore. /’l
WEATHER CONDITIONS: Overeast AMBIENT TEMP: 5 5 =
REVIEWED BY: ___ ___ PERSONNEL: A. we "Té
PURGING DEVICE SAMPLING DEVICE
Type device” é eo F [ ‘MT;P Type device? é (e} F un/
Haw was the device decantaminated? f er (SAP How was the device decontaminated? pf - (SAP
How was the line decontaminated? f er £ 5;; P How was the line decontaminated? ﬂ'-r LSHP
Which well was previously purged? Which well was previously sampled? —_—
INTIAL WELL VOLUME PURGING
Well diameter (in.) g Time started /O {0 Finished /03-{-
Stickup (ft.) 3 ' Volume purged ?' /
Depth 1o bottam of well from TOC (ft.) /5.5°8 Comments on Well Recovery
Depth to water surface frem TOC {ft.) c,‘ 50 Depth ta water (ft.} 7- 8}
Length of water {ft.) (.08’ Completion
Volume of water {ft.} Additional Comments
{gal.) [.03 Sample Collected:  Start j037
Amaunt aof sediment at bottem of well (f1.) Finish /05'0
3 Volumes of water (gal.) 3./
IN-SITU TESTING Time: 1003 (o6 (030 (635 o0 035
1 2 2 4 5 6 7
Well Volume Purged {gal.} § } {5 2 a5 3/
Turbidity ¢Y s 22 20 18 i 5’
ron Prow dow n 30 a5 WP 9 .30 3/
oH turts) 596 (45 7io 209 Al 7.2
Conductivity {umha) Jol 301 34l 340 307 308
Water Temperature (°C) 20'4 2' ¥ 91‘8 a0 33} 32 'D‘
Depth to water {ft.) 9'70 q"?r 7'76 qJ‘i 9.80 9:91
NOTES- 1 1. length of 4° = 0.087 it* or 0,65 gal. 1 ft. length 27 = 0.022 f1* or 0.16 gal.

Turbidity ctoices: claar, turbid, opague Revision Date: 8/5/82




Groundwater Sampling
Form

Groundwater Sampling

Noval Base Chesrleston

PROJECT NAME:

Sample 1D: QDIGUOOG 08
108 NO; 2 J08~801-08

CDH-006

WELL NO.;

WEATHER CONDITIONS:

oo 431 T
20re. 11

<
AMBIENT TEMP: 4 f

LOCATION:

)/unn?"

REVIEWED BY:

PERSONNEL:

T Tenple

PURGING DEVICE

Type device? é ce RJM/Q

¥
How was the device decontaminated? PC r djﬂp

Pev ¢sAP

How was the line decontaminated?

Which well was previously purged?

SAMPLING DEVICE

Type device? 6 ce /OUMF

v
How was the device decantamtnated? FC r C(?gp

fer CSAP

How was the line decontaminated?

Which well was previously sampled?

INITIAL WELL VOLUME PURGING
Well diameter (in.) p Time started /YY0o fshed /S 2 C
Stickup (ft.) F / s /\ Volume purged ‘/ o?
Depth 10 battom of well from TOC (ft.) 1a-46 Comments on Well Recovery
Depth to water surface from TOC (ft ) H. 39 Depth ta water (ft.) 459
Length of water {ft.) 8- o , Completion
Volume of water {ft.} Additional Comments

{gal.} l 3é Sampie Collected:  Start / 5- 30
Amaunt of sediment at bottorn of well (ft.} Finish (£4o
3 Volumes of water {gal.} =) ‘7
IN-SITU TESTING Time: 46 1453 15eq (817 1526

1 2 3 4 5 8 7

Well Volume Purged (gat.) 5 lo 20 3.0 Yof
Turbidity _ﬂ & _&_ ‘{ 3
v Jegus dovun A4 a4 s 1] e
pH (unts) 706 203 67 (35 (9%
Conductivity (zmho) 1-.58 L3y 15l 198 147
Water Temperature {°C) 2] A8 a8 A7 2lg
Depth to water {it.) 4B 4.53 4.5 Y56 4.5
NOTES: 1 ft. length of 4" = 0.087 ft* or 0.65 gal. 1 f1. length 2* = 0.022 ft* or 0.16 gal

Turbidity choices: clear, turbid, opaque

Revision Date: 8/5/92




Groundwater Sampling

Form
Groundwater Sampling Sample 1D; _O(A¢wo03. 4

PROJECT NAME: __ Nava| Hase Charles Tl‘"\ JOB NO: 2 168 '681‘53"”'%;#2: ~/5>19 v
WELL NO.: Ola-009 ocaTion: ___ S WMV ~ 0o/

WEATHER CONDITIONS: Overead 7L AMBIENT TEMP: éo ‘

REVIEWED BY: PERSONNEL: A. wert2 .
PURGING DEVICE SAMPLING DEVICE

Type device? &Cﬂ PU P\.P Type device? 6'50 ﬁu HP

How was the device decontaminated? Pe,r‘ CSA r How was the device decontaminated? ﬂcf' éSAﬂ
How was the line decentaminated? fo‘ C-(ﬁ P How was the line decontaminated? Pcr' < Sﬂ p
Which well was previously purged? Which well was previously sampled? N ——
INITIAL WELL VOLUME PURGING

Well diameter (in.} 9 “ Tine started /'S‘;a Finished / 6 30
Stickup {ft.) 3 ’ Volume purged 5—' 8 ?

Depth to bottam of well from TOC (ft.) )‘5‘ o ? Comments on Well Recovery

Depth to water surface tram TOC (ft.) 3 ‘5.‘{ Depth ta water {ft.) H 37

Length of water {ft.) / ) * S‘S. Completion

Volume of water {ft.) Additional Comments

{gal.) /’ ﬂ ﬁ Sample Collected: Start ’63 /

Amaunt of sediment at battom of well {ft.} Finish /6 ‘/\f—

3 Volumes of water (gal.) 5-‘ S ?

IN-SITU TESTING Time: 15T (1SY] [feey  [3]  1L3e

] 2 3 4 17 6 z

Well Volume Purged {gal } , a 3'6- 5— 5. 87

Turbidity ?G i'?i_ __7_ 2 D.
'Odohp.--wdewq Y ) 8 .8 .84 .83

oM (e CHR (ML YT LHT LMY

Conductivity (gmho} jﬂ _s_ﬁ ,_j‘_ol 112 9,36

Water Temperature {°C} ,8" .8 124 <.® /"8

Depth 1o water {ft.) 4. ;” 4.32 l{.j{ l{' 3‘ ¥.37

NOTES: 1 ft. length of 47 = 0.087 1* or 0.65 gal. 1 ft. length 2” = 0,022 ft* or 0.16 gal,

Turhidity cheices: clear, turbid, apaque Revision Date: 8/5/92




Groundwater Sampling

Form
Groundwater Sampling Sample ID: M:: !
/ % Y- o -
PROJECT NAME: _ Nava/ Base chorleston J0B No: 31080010801 ¥ pave. 1 =/~ T
WELL NO.: ¢7/~-003 LOCATION: 200 I
WEATHER CONDITIONS: __Suan 1 =in {/ AMBIENT Temp: 65 ° £~

REVIEWED 8Y:

— s

PERSONNEL: ﬁ . Werfz

PURGING DEVICE

Type device? 68 [ 'PVH'/)

How was the device decontaminated? Per Ccsp P

How was the line decontaminated? FC"‘ CSAP
——

Which well was previously purged?

SAMPUNG DEVICE

Type device?

660 fun'p
Fer £sAP

How was the device decontaminated?

fer CSAP

How was the line decontaminated?

Which well was previously sampled?

INITIAL WELL VOLUME
Fis

pl

Well diameter (in )

Stickup (ft.)

12.32
5.ef

Depth to bottom of well from TOC (ft.}

Depth 1o water surface from TOC {ft.}
{c4
/.3

Length of water {ft.)

Volume of water {§en

PURGING
Time started I 3 30 Finished /4/0 é
Volume purged 3. 3 i

Comments on Well Recovery

5. 83

Depth to water {ft.)

Completion

Additicnal Comments

i90%

(gal.} Sample Collected:  Start
Amount of sediment at bottom of well {ft.) Foish __ /4 3
3 Volumes of water (gal } 3 M 3 1
IN-SITU TESTING Time: 13Ye 1347 3587 {Ye3 (Yeé
1 2 3 4 5 6 i A
Welt Volume Purged tgal.) LS a8 0 3,39
Turbidity 5 o 2 1 fa)
St Pras fown L3 s oy S s
oH (units) cHy .94 02 .0y 203
Canductivity (umho) L6l rel 158 167 /6% .
Water Temperature (°C} 234 X6 235 233 23.¢
Depth to water {ft.) 5.8 [ 5.'&3 s, 8'1 5-‘83 5"83
NOTES 1 ft. tength of 4~ = 0.087 ft* or 0.65 gal. 1 f¢. tength 2° = 0.022 It* or 0.16 gal.

Turbidity choices: clear, turbid, opaque

Revision Date; 8/5/92




Groundwater Sampling

Form
Groundwater Sampling Sample ID: _L_ﬁo Tgt)/100s

prosect Name: Neval  Bage Chorleston JOB NO; 3108-06!-03"’6:;;0 }-28-99 us
WELL NO.: GoL - 17P LOCATION: 2ore L

WEATHER CONDITIONS: Over-cas f' AMBIENT TEMP: &8 ’

REVIEWED Y- ___ PERSONNEL: A wer 7z

PURGING DEVICE SAMPLING DEVICE

Type device? éco ﬂ"f Type device? 6&’.‘3 P‘) Mf

Haw was the device decantaminated? Pe,f" CS ﬁ. F How was the device decontaminated? PM‘ C— SA P
How was the hne decontarmunated? Pcr' < Sﬂ P How was the line decontaminated? /ﬂ C 5” P
Which well was previousty purged? Which well was previously sampled?

INITIAL WELL VOLUME W PURGING

Well diameter (in.} - a Time started 0 150 Firished / 3 5’8
Stickup {ft.) 3 ' Volume purged /3' 78

Depth to bottom of well from TOC (ft.} ‘/ 7 i Comments on Well Recovery

Depth to water surface from TOC (ft.) g‘ a 8 Depth to water (ft.) /0 ‘ BI

tength of water (ft.) 3 8 7 1 Completion

Volume of water ift.) : Additional Comments /030 = $foppcd porge. 1055 esu it

(gal.} 6 ’ 5 ﬂ Sample Collected: S,t::‘.-‘ ‘W;:'doo rackEeeTt

Amount of sediment at bottam of well (ft.} Finish /9 [0

3 Valumes of water (gal.} I‘T * 78

IN-SITU TESTING Time: Jooo _MoS Yo /323 /3sB

i) 2 3 4 5 6 7

Well Valume Purged (gal.) 2 C 7o 5 {1.78

Turbidity l’___ D‘ 4 , ’
dac Drosdawn $33  Lod 221 2ANT Q63

pH (umts! Léea (23 €26 €6% (.70

Conductivity {wmho) 341 34.8 3 ‘{.1 3‘{‘8 FAD

Water Temperature (°C) 2" o a" l 2"‘ 2,' ‘7 32-/

Depth to water {ft.) .61 9.33 N1 1078 0.8l

NOTES: 1 1t. length of 4" = 0.087 ft* or 0.65 gal. 1 ft. length 2" = 0.022 1t* or 0.16 gal

Turbidity choices: clear, turbid, apaque Revision Date: §/5/92




Groundwater Sampling
Form

Groundwater Sampling

Sample (0: GDTCW 18 Deos”
— _——_—F%S

-1-1
PROJECT NAME: Naval fase Lhaeles fon 108 No:2 %0800l 08629 D0 17849 ve
WELL NO.: GCor - /8D LOCATION: Zore L
L ]
WEATHER CONDITIONS: Overcast AMBIENT TEMP: 65

REVIEWED BY:

PURGING DEVICE

PERSONNEL: A W etz

SAMPLING DEVICE

Type device? G¢° [ np Type device? & eo A’“‘P
How was the device decontaminated? Fﬁl" 6519 F How was the device decontaminated? ,03 r ‘{A '4
How was the line decontaminated? PE r Cfﬂ/’ How was the line decontaminated? /tr C SA/O
=
Which well was previously purged? Which well was previcusly sampled?
INITIAL WELL VOLUME PURGING
i’
Well dameter [in.) 2 Time s1arted IVfO Finished / 7/0
Stickup (ft.} F/vJ ‘l IS A 7"' Volume purged /3' 5!

Depth to bottom of well from TOC (ft.)

H42.94

Comments an Well Recovery

Depth 1o water surface from 10C (s 6 *€ 4 Depth to water {ft.) .07
Length of water (ft.} 36 3 o Completion
Volume of water {ft.) Additional Comments s "P‘Ms solfer Odo -
(gal.) ¢.17 Semple Collected:  Start 173
Amaount of sediment at battom of well {ft.} Finish {70
3 Volumes of water {gal.} /8‘ 5!
IN-SITU TESTING Time: N5T 15357 Kefo  [6sT 190
1 2 3 4 5 6 7
Well Volume Purged {gal.) 2 o o 1§ 18.5)
Turbidity ud ¢ 3 J_ /
rovors ot darany 30 216 yad 45 Yyl
pH (units) (43 (6l (.63 ¢l 460
Conductivity {mha) 326 3] g 3¢y 3L
Water Temperature (°C} a3 232 230 33 23]

Depth to water (ft.)

35 9.0 9.7%

1.3 .07

NOTES: 1 ft. fength of 4

Turbidity choices:

= Q.087 ft* ar 0.65 gal.
clear, turbid, opaque

1 ft. length 27 = 0.022 ft* or .16 gal.
Rewvision Date: B/5/92




Groundwater Sampling

Form

Groundwater Sampling

proticT Name: P [ Base Char Jes Yo

L1900l .. CPpk—cil

WELL NO _:

Sone L

LOCATION:

WEATHER CONDITIONS:

Samgple 1D 1Y dwoelos
.

JOB NO: 3‘708‘001-08‘0'&'&? }~/3 99 s

{5

AMBIENT TEMP:

Par‘f(’f (/OVJ;L

REVIEWED BY:

PERSONNEL: ___ A v C"7LL

PURGING DEVICE

Geo /00*;0

Type device?

Per CSAP

How was the device decontaminated?

SAMPLING DEVICE

Type device?

Geo Pu ~p
fer cSAF

How was the device decontaminated?

Pec ¢ sAP

How was the line decontaminated?

Which well was previously purged?

How was the line decontaminated?

Per £SALP

Which well was previously sampled?

INITIAL WELL VOLUME

2

it
Well diameter (in )

QJ

Stckup {ft}

7.28

Depth to bottem of well from TOC {(ft.}

PURGING

/} 5’0 Finished )3“ 3 ,

Time started

, 84

Volume purged

Comments on Well Recovery

Depth to water surface from TOC (ft.) S" 4 7 Depth to water {ft.) é' ‘{ 3

Length of water {ft.) l.¢f Completion

Volume of water (ft.} Additional Comments

{gal.} . > 7 Sample Collected: Start 12 33’

Amount of sediment at battom of well {ft.) Finish 1333

3 Volumes of water {gal.) [] 8 2

IN-SITU TESTING Time: NS 1307 126 1328 (23]

i 2 3 4 5 6 7

Well Votume Purged (gal.} A .35" . 5- . 7-r ‘ 8)‘

Turbidity qe6 M N 7 K
~6dor Iy o £3 7 .8 1 K
pH (umits) cy7 €39 23 216 D32

Conductivity (umho) 137 127 13 132.6 /24 L
Water Temperature (°C) 1.3 )28 172.8 178 (78

Depth 10 water {ft.) ; 20 é.‘/f 6‘{{. é’ 7’; é ‘/ 3

NOTES: 1 ft. length of 4°

Turbidity choices:

= 0.087 ft* or 0.65 gal.
clear, turbid, opaque

1 ft. length 2" = 0.022 ft* or 0.16 gal
Revisian Date: 8/5/92




Groundwater Sampling
Form

Groundwater Sampling

Sample 10: £ 1Y G W 008 O/
T FT

>

proJect name:_ Nowal Bese  Chacleston 108 No; 308 <001 o8-8 99wl
WELL NO.: ¢14-008 LOCATION: Zore K
WEATHER CONDITIONS: Svany AMBIENT Tewp:__© S
REVIEWED BY: __ personneL: 1. e '.lg-{.c’ e
PURGING DEVICE SAMPLING DEVICE
Type device? G eo FU Mp Type device? Geo P" MP
How was the device decantaminated? /CP‘ C‘A'p How was the device decontaminated? fér “A P
How was the line decontammated? ﬁ&l" CSﬁf How was the line decontaminated? PC r ‘-‘ﬁ F
Which well was previously purged? Which well was previously sampled? _—
INITIAL WELL VOLUME , PURGING
Well diameter (in.) Q ‘ Time started {700 Firushed / 7& 7
Stickup (ft.} 'F"V 3 k Vofume purged . ¢ o
Depth to bottom of well from TOC {ft.} 6 N 1 Q Comments on Well Recavery .;/G“J
Depth to water surface fram TOC (ft) L{ 3 5‘ Depth to water {t.) ;‘ s 7
Length of water (ft.) Completion
Volume of water {ft.] 2.56 Additional Comments ‘5/4 « we ,/

{gal.) * ‘/‘{ Sample Collected; l/'siﬁq ///j-
Amaunt of sediment at battom af well {fc.) Finish /‘ ad
3 Volymes of water {gal.) / 3 l
IN-SITU TESTING Time: a7 —

1 2 3 4 ] [+] 7

Well Volume Purged {gal.) L) é ©
Turbidity 23
o cl coa doy-"‘\ ] . ))-
pH turits} 7. 11
Conductivity {umho) 9 'Zq
Water Temperature {°C) ’ 8'7

Depth to water {f1.}

$-57

NOTES: 1 ft. length of 4°

Turbidity choices:

= 0.087 ft* or 0.65 gal.
clear, turhid, opaque

1 ft. length 2" = 0.022 ft* or 0.16 gal.
Revision Date: 8/5/92




Groundwater Sampling
Form

Groundwater Sampling

Sample ID; £1Y¢w 00608

PROJECT NAME: Nasal Bose Chavleston JOB NO: 2908 -00i-08-alY28.  fy1-99  U¥
WELL NO.: {94~ 006 LOCATION: 2Zore K

WEATHER CONDITIONS: }v n "-:I AMBIENT TEMP. & ‘r&

REVIEWED BY: PERSONNEL: . wafson _
PURGING DEVICE SAMPLING DEVICE

Type device? Geo A""‘P Type device? éeo /)"Mf

How was the device decontaminated? fe r Cd‘ﬂ'p How was the device decontaminated? fcr Cfﬁp
How was the line decontaminated? Pe - Cfﬂf) How was the ine decontaminated? fﬂf" C Sﬂla
Which well was previously purged? —_— Which welt was previously sampled?

INITIAL WELL VOLUME , PURGING

Well diameter (in.) &' Time started /99 s Frished _ (BA]
Stickup {ft ) 'FIU.‘ A Volume purged ? A

Depth to bottom of well from TOC (ft.) 7‘ © a' Comments on Well Recavery 5/0'*-)

Depth to water surface from TQC (ft.) I' 3 3 Depth to water {ft.) 3.7 ri

Length of water (ft.} 5. ¢ ‘1 Completion

Valume of water {ft.) Additional Comments f""ﬁ ec" 'D‘hf

{gal.} . 9 -1 Sample Conectzlzs/’gtart /1 ,r

Amount of sediment at battomn of well (ft.) Finish /} 'fo

3 Volumes of water (gal.] 9— - l

IN-SITU TESTING Time: 1y SR S 685 1621

1 2 3 4 5 i} 7

Well Volume Purged {gal.} 5 / 2 3 24

Turbcity (®) 2 2 O g 1
oter deows dowsn 23 W HIB 4ys adg

pH (units) 7.8 2063 246 735 .49

Conductivity {#mho) . 42 {ld /N2 1.3

Water Temperature () K3 o k1 170 K.Y

Depth to water (ft.) 2“ 3 3107 -{:6 / f- 73 f- 7?

NOTES: 1 ft. length of 47

Turbidity chaices:

= 0.087 ft' or 0.65 gal.
clear, turbid, apaque

1 ft. length 27 = 0.022 t* or 0.16 gal.
Revision Date: §/5/92




Groundwater Sampling

Form
Groundwater Sampling Sample ID: ﬁwﬁg
PROJECT NAME: Nawd Base Chuwrlesfon 108 NO; Japg-00l-656! T 5T /~11~9T o
WELL NO.: £ 4 - o007 LOCATION: 2000 K
WEATHER CONDITIONS: e nay AMBIENT TEme: & &
REVIEWED BY: . PERSONNEL; A . werly
PURGING DEVICE SAMPLING DEVICE
Type device? é eo P [ ""‘_ﬁ Type device? Geo /%rl /
How was the device decontammated? __ L€t (S F How was the device decontaminated? ' Fer CSAP
How was the line decontaminated? fec ¢ AL Haw was the line decontaminated? Per (5472
Which well was previously purged? —_— Which well was previously sampled? -
INITIAL WELL VOLUME . PURGING
Weil diameter (in ) 2 ' Time started /4 5o Fsned /S 7 ¢
Stickup (ft.] Flesh Volume purged 2.74 K lHens
Depth to bottom of well from TOC (ft ) 7' o g Comments on Well Recovery
Depth to water surface from TOC (ft.} } ? I Depth to water [ft.) '?‘ ° 7
Length of water (ft } $7.37 Completion
Volume of water {ft.] Additional Comments
(gal.} ' ﬁ ! Sample Collected: Start Ij"jg
Amount of sediment at bottom of well {ft.) Finish /f ?‘/
3 Volumes of weter {gal.) Q-JLI
IN-$ITU TESTING Time: 145) 1458 1524 (568 [S)&
—t 2 _3 4 5 _6& z
Well Volume Purged {gal.) -§ A s 2 A
Turbidity P Y | / o)
Bdon Drecy dow 3¢ .35 .37 3¢ .3F
pH (units) {36 248 2/ Uly 2l
Conductivity {gzmho} 7 ¢ / 0.6 /o 3 / 0'3 { o.lf
Water Temperature {°C| 159 o (63 NKY (Y
Depth to water (ft.} 2 07 2 ' 06 }‘08 :2-07 2‘0?
NOTES: 1 ft. fength of 4~ = 0.087 ft* or 0.65 gal. 1 ft. length 2 = 0.022 ft* or 0.16 gal.

Turbidity choices: clear, turbid, opaque Rewvision Date: 8/5/92




DEPARTMENT OF THE NAVY

SOUTHERN DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
P.0. BOX 190010
2155 EAGLE ORIVE : 5690/11
NORTH CHARLESTON, §C. 20416-9010 Code 18710

July 14, 1999

Mr. John Litton, P.E.

Director, Division of Hazardous and Infectious Waste Management
Bureau of Land and Waste Management

South Carolina Department of Health and Environmental Control
2600 Bull Street

Columbia, SC 29201

Subj: SUBMITTAL OF AOC 506 TECHNICAL MEMORANDUM PROPOSING NFA
STATUS

Dear Mr. Litton:

The purpose of this letter is to submit the enclosed Technical Memorandum for AOC 506.
This site was recommended for placement in the CMS process by the Zone A RFI conditional
approval letter from SC DHEC. After EnSafe submitted a preliminary technical
memorandum the project team visited the site and discussed the need for further action. Based
on that discussion the Navy, SC DHEC, and EnSafe agreed that No Further Action was
required for that site. The purpose of this letter and the attached technical memorandum is to
formalize the decision for record purposes.

The Navy requests that the Department and the USEPA review and provide comment or
approval whichever is appropriate. If you should have any questions please contact Billy
Drawdy or myself at (843) 743-9985 and (843) 820-5543 respectively.

Sincerely,

DAVID P. DODDS
Remedial Project Manager
Installation Restoration III

Encl:
(1) Technical Memorandum for AQOC 506, dated 12 July 1999

Copy to:
SCDBEC (Paul Bergstrand, Mihir Mehta), USEPA (Dann Spariosu)
CSO Naval Base Charleston (Billy Drawdy), SOUTHNAVFACENGCOM (Tony Hunt)



ENSN\FE

Date: 12 July 1999

To:  Mihir Mehta, David Dodds, Paul Bergstrand, Dann Spariosu

From: Todd Haverkost

Re:  Zone A RFI Conditional Approval, AOC 506 Benzo(a)pyrene SSL Evaluation

AOC 506 is a former flammable storage shelter identified as Building 1629. This facility was used
from 1942 to 1996 to store hazardous/flammable materials awaiting shipment for disposal.
Building 1629 was an open-air storage shed composed of metal poles supporting a steel truss frame
with sheet metal covering. The shed was constructed on a 21' x 30" coucrete slab that was
surrounded by wire fencing. The shed and fencing were removed sometime between the RFA site
visit in 1994 when operations in 1996 at the facility ceased. This site was investigated during the
RFI and was tentatively recommended for inclusion in the CMS solely based on leaching potential
of semi-volatile organic compounds (SVOCs) as identified in the fate and transport evaluation.
The intent of this memo is to re-visit existing data and present new data to provide the project team
with an opportunity to make a risk management decision regarding the final recommendations for
this site,

The Zone A RFI Report conditional approval letter issued by SCDHEC, dated 29 January 1999,
recommended that a localized removal action be performed at AOC 506 due to the leaching
potential of benzo(a)pyrene equivalents (BEQs). During the RFI, soil samples were collected at
6 locations from the 0-1' and 3-5' foot intervals. BEQs were detected at a concentration of
8377 ng/Kg in surface soil at soil boring 506SB0Q1, which exceeded the generic soil screening
level (SSL) of 4000 ug/Kg. The only other detections of BEQs were in the subsurface samples
collected from 506SB002 (362 w.g/Kg) and 5S06SB004 (210 ng/Kg). Excerpts from the RFI report
are included as Attachment A to provide additional background regarding the sampling results and
the data screening process. Rather than proceed with the removal action, the Navy and EnSafe
proposed to collect additional data to supplement the existing site data in an effort to demonstrate
that the generic SSLs used in the fate and transport assessment are overly conservative for this site
and that a leaching concern does not exist. The reason the Navy and EnSafe felt the generic SSL

1



Zone A RFI Conditional Approval
AOC 506 Benzo(a)pyrene SSL Evaluation
July 12, 1999

was very conservative was that its derivation used a default dilution attenuation factor (DAF) of
10 rather than a DAF of 20 as suggested in the USEPA Soil Screening Guidance: Technical
Background Document. The DAF of 10 was selected since it was presumed that the sandy soil
at the site would have a low total organic carbon (TOC) value. This approach was agreed upon
by members of the Project Team as documented in the response to SCDHEC comment #4 dated
November 5, 1997 (the response document is dated August 7, 1998). Because of the SSL
exceedance, a shallow monitoring well was installed at the location of 506SB001 to reduce the
uncertainty of whether or not the BEQ concentrations in soil actually pose a threat to groundwater.
The groundwater samples greatly reduce the uncertainty, but do not completely eliminate it since
the age of the release and the travel time to groundwater are not really addressed unless samples
are collected over time to account for temporal variation. The groundwater samples collected
during two separate sampling events from this well were non-detect for BEQs, further suggesting
the SSL used was appropriate for a preliminary screening value to determine if further assessment
was warranted but should not be used as an action level.

In discussions between the Navy, SCDHEC, and EnSafe, it was agreed that a site specific SSL
should be calculated using the soil/water partioning equation found in the USEPA Soil Screening
Guidance: Technical Background Document and that a leach test be performed using the Synthetic
Precipitation Leaching Procedure (SPLP) developed to model an acid rain leaching environment.
The SPLP test is independent of the age of the release and was selected to help validate or
invalidate the results of the site specific SSL calculations and the groundwater data. The SPLP
method may not be entirely suitable for soils contaminated with oily constituents, but used in
conjunction with other information such as the site specific SSL and site specific groundwater
results, it does provide one more valuable piece of data to consider when making a weight of
evidence decision. The key data gap identified for the completion of the SSL calculation was the
absence of a site specific total organic carbon value. In February 1999, additional soil samples
were collected at the 506SB001 location from the 3-5' interval. The samples were analyzed for
SPLP and TOC.

The SPLP results {Attachment B) were non-detect for BEQs and for carbazole, which was not
mentioned earlier, but also exceeded its generic SSL. Please note that the quantitation limits listed
on the analytical reports are higher than the respective tap water RBCs and/or MCLs for these
constituents. As a result, the laboratory’s method detection limit (MDL) study has also been
included for the reviewer’s benefit. Had either constituent been detected above the MDL but
below the quantitation limit, it would have been reported as a “J” flagged or estimated value. The
detection limit for BEQs still exceeds the MCL and RBC because these values are extremely low
and cannot be achieved with this particular analytical method. Even so the SPLP results indicate
that, in the area of highest concentration, the BEQs were not detected above the MDL of 2.6 ug/L
which is only slightly above the MCL of 0.2 ng/L.



Zone A RFI Conditional Approval
AOC 506 Benzo(a)pyrene SSL Evaluation
July 12, 1999

To calculate a site specific SSL, the default values for soil porosity, dry soil bulk density, fraction
organic carbon, and hydraulic conductivity were replaced with data collected from AOC 506 or
from nearby sites in Zone A which had a similar soil type. Following the procedures outlined in
the EPA guidance, an SSL of 722.2 n.g/Kg was calculated for BEQs assuming no dilution or
attenuation, and with a 0.5 acre source area with BEQ concentrations distributed uniformly from
ground surface to the water table (Attachment C). Under the conservative assumptions made
previously regarding sandy soil and applying a DAF of 10, the resulting SSL is 7222 1.g/Kg. The
decision to use a DAF of 10 was based on the assumption that most of the soil in Zone A is sandy.
However, the site specific TOC result of 3540 mg/Kg is more characteristic of a heavier organic
rich soil which adds justification to the argument that it may be more appropriate to use the EPA
default DAF of 20. The calculated SSL with a DAF 20 is 14,444 1g/Kg. The BEQ level of
8,377 ug/Kg at S065SB001 does exceed the lower SSL but is well below the higher value which
EnSafe believes to be more applicable to this site. Another important factor that should be
considered at this site is that the entire site is less than 0.1 acres and that the surface interval
sample from S06SB001 was non-detect for BEQs. Conceivably, the SSL could even be higher at
this site if the size of the site and distribution of the contaminants are considered.

In conclusion, the site specific SSL using a DAF of 10 indicates that BEQs have some potential
to leach to groundwater at unacceptable levels. The exceedance of a SSL only means that further
evaluation should be considered. As a result, groundwater samples were obtained and a leaching
test was performed to collect the empirical data necessary to determine whether or not the BEQ
concentrations actually pose a threat to groundwater. The SPLP results and 2 rounds of
groundwater data, both of which were non-detect for BEQs (and carbazole), provide the most
compelling evidence that the BEQs are not leaching. Considering the age of the unit and the depth
to groundwater, one could reasonably assume that if groundwater were to be impacted, it would
have occurred by now. The SSLs used during the RFI were appropriate for screening purposes
but should not be used as an action level. The tentative recommendations made in the RFI report
to include the site in the CMS and the SCDHEC recommendation to perform a removal action
appear to be overly conservative. The Navy and EnSafe feel no further action is warranted at
AOC 506.



Attachment A
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Final Zone A RCRA Facility Investigation Report
NAVBASE Charieston

Section 10 — Site-Specific Evaluations

Revision: 0

Table 10.7.2
AQC 506
Ocganic Compounds Detected in Soil

Number of
Mean of Samples
Sampling Frequency of Range of Detection Detections REC Exceeding
Compound Interval Detection (uglkg) (up/ke) (ug'kg) RBC

Volatile Organic Compounds
(12 samples collected: 6 upper interval and § Jower interval, 1 sample duplicated for Appendix IX analysis)

Semivelatile Organic Compounds
(12 saruples collected: € upper interval and 6 lawer interval, 1 sample duplicated for Appendix IX analysis)

]

210437

Acenaphthene Upper 0/6 NA

Anthracene Upper 0/6 NA NA 23,000,000 0

Benzo(g,h,i)perylene Upper 0/6 NA NA 3,100,000 0

10.7.3



Final Zone A RCRA Facility Investigation Report

NAVBASE Charteston
Section 10 — Site-Specific Evaluations
Revision: 0
Table 10.7.2
AOC 506
Organic Compounds Detected in Soil
Number of
Mean of Sanmtples
Sampling Erequency of Rarige of Detection Detections RBC Exceeding
Campound interval Detection (uplke) (uglkp) (up/kg) RBC

Semivolatile Organic Compounds
(12 samples callected: 6 upper interval and 6 lower interval, I sample duplicated for Appendix IX analysis)

Chrysene NA NA

. Diberzofaran

Dibenz(a,h)-anthracene Upper 0/6

Lower 1/6 1,300 NA NA NA

Fluorene Upper 0/6 NA NA 3,106,000 o
Lower 16 1,800 NA NA NA
SRS
SEEE R 3?’9@%‘35;‘5&‘& S :
2-methylnaphthalene Upper 0/6 NA NA 3,100,000 0

Phenandirene Upper 016 NA NA 1,100,000° 0

Notes:

2 = Calculated from method described in USEPA Inserim Supplememtal Guidance to RAGS: Region IV Butletins, Human Health Risk
Assessment, Bulletin No. 2, November 1995,

b = RBC not available for this compourd; fluoranthene RBC used as surrogate.

c = RBC not available for this compound; naphthatene RBC used &s surrogate.
NA = Not applicable

10.7.4



Final Zone A RCRA Facility Investigation Report
NAVBASE Charleston

Section 10 — Site-Specific Evaluations

Revision: 0

Semivolatile Organic Compounds in Soil

No SVOCs were detected in any of the first-interval samples at AOC 506. Nineteen SVOCs were
detected in the second-interval samples. Five exceeded their SSL: benzo(a)anthracene
(730 ung/kg), benzo(a)pyrene (4,100 pg/kg), benzo(b)fluoranthene (2,300 pg/kg), carbazole
(240 pg/kg), and dibenz(a,h)anthracene (700 ug/kg). Also, the resulting BEQ calculation exceeds
the SSL for benzo(a)pyrene.

All of the exceedances were in one second-interval sample, 5065B00102. The concentrations
detected in this sample were benzo(a)anthiracene (5,700 wg/kg), benzo(a)pyrene (5,400 ug/kg),
benzo(b)flucranthene (8,000 wg/kg), carbazole (1,200 wpgl/kg), and dibenz(a,h)anthracene
(1,300 wg/kg). The only other second-interval samples in which cPAHs were detected were
506SB00202 and 506SB00402, but these detections were below the respective SSLs.

Inorganics in Soil

Twenty metals were detected in soil at AQC 506. Three warrant further evaluation: cobalt,

manganese, and tin.

Cobalt was detected above the RC (1.7 mg/kg) in both of the detections in six lower-interval
samples. These detections do not exceed the SSL (990 mg/kg) for cobalt.

Manganese was detected above the RC (85.5 mg/kg) in two second-interval samples — 506SB00102
and 506SB00202. This detection does not exceed the SSL (550 mg/kg) for manganese.

Tin does not have an RC or RBC for comparison of the second-interval detection. This detection

does not exceed the SSL (5,500 mg/kg) for tin.

10.7.9
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Section 10 — Site-Specific Evaluations

Revision: 0

10.7.5.1 AOC 506 — Soil to Groundwater Cross-Media Transport

Tables 10.7.7 and 10.7.8 compare the maximum detected concentrations of organic and inorganic
chemicals reported in soil to risk-based soil screening levels considered protective of groundwater.
As shown on Table 10.7.7, five organics — benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, carbazole, and dibenzo(a,h)anthracene — were identified for further
evaluation of soil to groundwater migration based on the screening process presented in Section 6.
None of these organic chemicals were reported in shallow groundwater (including four rounds of
groundwater sampling). As shown on Table 10.7.8, two inorganics — chromium and mercury
— were identified for further evaluation of soil to groundwater migration. Chromium was detected
in groundwater at a concentration less than its groundwater screening values; mercury was not

detected in groundwater (including four rounds of groundwater sampling).

All of the organic exceedences were reported in a single subsurface soil sample (506SB00102).
Soil concentrations reported for these organic chemicals are not likely to present a widespread
threat to AOC 506 groundwater based on their limited areal extent at concentrations above their
SSLs. Mercury was reported in a single surface soil sample (506SB00201) at a concentration of
1.3 mg/kg which marginally exceeds its SSL of 1 mg/kg. Although chromium was reported in
one surface soil sample and four subsurface soil samples at concentrations exceeding its SSL, it
was not reported in any soil sample at a concentration exceeding its background reference value.
For screening purposes, chromium was conservatively assumed to exist in its soluble hexavalent
state. Hexachrome analyses at AOC 506 and elsewhere in Zone A suggest that chromium in soil
exists predominantly in less soluble valence states. These findings suggest that concentrations of

inorganic soil constituents do not appreciably threaten AOC 506 groundwater.

10.7.5.2 AOC 506 — Groundwater to Surface Water Cross-Media Transport
As shown on Table 10.7.7, no organic constituents were detected in AOC 506 shallow

-groundwater above tap water RBCs or surface water saltwater AWQCs. Therefore, it has been

10.7.18



. 10.7.7

Orgenic Compounds Detected In Surface Soil, Subsurface Soil, and Shallow Qroundwater

Compatison to Cross-media SSLs, Tap Watet RBCs, and Saltwater Surface Water Chronic Screening Levels
NAVBASE-Charleston, Zone A+ AQC 506

Charleston, South Carolina

Maximum Concentration Screening Concentration * Ground-  Surface
Saltwater Volatl-  Water Water
Surface  Subsurface Shallow  Deep Soil to Soilto  Tap Water Surf Wtr | Soil Water | Leaching  ization Migration Migration
Parameter Seil Soil GW GW GW Alr RBC Chronie | Units  Units | Potential  Potantia!  Concerr Concern
\A Volatile Organlc Compounds
cetone 60 56 ND NA 8000 1E+08 3700 NDA} uvexka  ucr NO NO NO NO
2-Butancne ND 475 ND NA 3900 ¢ NDA 1500 NDA| vexa  uvow NO NO NO NO
Carbon disulfide ND kX 1.6 NA 16000 720000 1000 NDA| uvoxo  uot NO NO NO NO
1,1-Dichioroethane ND ND 5.1 NA 12000 1300000 810 NDA! voxa vt NO NO NO NO
Methylene chloride ND 12 ND NA 10 13000 41 2560| uema  ucn NO NO NO NG
Toluene 1.7 92 ND NA 6000 650000 750 37| voxe Ut NO NO NO NO
[Trichtorofluoromethane ND ND Kk NA 10000 ¢ 790000 1300 NDA] vexa  uot NO NO NO NO
Semivolatile Organte Compounds
Acenaphthene ND 600 ND NA 290000 NDA 2200 97 vema  uot NO NO NO NO
Acenaphthylene ND 970 ND NA 96000 ¢ NDA 1500 NDAl vaxe  usca NO NO NO NO
Anthracene ND 1800 ND NA 5900000 NDaA 11000 NDA| vaxs  ust NO NO NO NO
Benzo(g,h,i)perylene ND 3100 ND NA 1 25+08 ¢ NDA 1500 NDA| wvexs  uon NO NO NO NO
Benzo(a)pyrene equivalents
Benzo(ajanthracene ND 5700 ND NA 800 NDA 0092 NDA| vexe  uoa YES NO NO NO
Benzo{a)pyrene ND 5400 ND NA 4000 NDA 00092 NDA| uvexc  uoa YES NO NO NO
Benzo(b)fluoranthene ND 8000 ND NA 2500 NDA 0092 NDA| vaxa uer YES NO NO NO
Benzo(k)fluoranthene ND 390 ND NA 25000 NDA 092 NDA' uexe  vor NO NO NO NO
Chrysene ND £500 ND NA 80000 NDA 92 NDA| ucka  ueL NO NO NO NO
Dibenzo(a,k)anthracene ND 1300 ND NA 800 NDA 0.0092 NDAl vexe  uon YES NO NO NO
Indeno(1,2,3-cd)pyrene ND 3000 ND NA 7000 NDA 0092 NDA| vexe  uat NO NO NO NO
Carbazole ND 1200 ND NA 300 NDA 34 NDA, voxo  uvor YES NO NO NO
Dibenzofuran ND 1200 ND NA 42000 ¢ 120000 150 NDA! uvoxa  wor NO NO NO NO
Fluoranthene ND 750 ND NA 2200000 NDA 1500 1.6 vaxa  uor NO NO NO NO
Fluorene ND 1800 ND NA 280000 NDA 1500 NDA| vexke  usw NO NC NO NO
2.Methylnaphthatene ND 580 ND NA 230000 ¢ NDA 1500 NDA' uexo  uce NO NO NO NO
Naphthalene ND 550 ND NA 42000 NDA 1500 235 vexe  usw NO NO NO NO
Phenanthrene ND 11000 ND NA 900000 ¢ NDA 1500 NDA| vaxa  uer NO NO NO NO
Pyrene ND 690 ND NA 2100000 NDA {100 NDA| wvexa uen NO NO NO NO

Explanations of screening procedures appesr in Section 6,2,
Frequency and range of detections, average detected concentrations, and number of screening concentration exceedances appear in Table 107 2 and 10 7.5

¢ Screening Concentrations
Soil to GW - Generic $SLs based on DAF = 10, adapted from USEPA Soil Screening Guidance Technical Backgreund Document, May 1996 (first preference), or calculated using values from Table 6.2
Soil 10 Air - From USEPA Soil Screening Guidance: Technical Background Document, May 1996 (first preference), or USEPA Region TII Risk-Based Concentration Table, June 1996
Tap Water RBC - From USEPA Region [I1 Risk-Based Concentration Table, October 1997
Salt Water Surface Water Cheonic - From USEPA Supplemental Guidance 10 RAGS: Region 4 Bulletins, Ecological Risk Assessment, November 1995, Table 2

¢ - Cateulated soil 1o groundwater SSI. value (See Table 6.2}
GW - Groundwater ND - Not detected RBC - Risk-based concentratian UG/KG - Micrograms per kilogram
NA - Not applicable NDA - No data available SSL - Soil sereening level UG/ - Micrograms per Jiter



DATALCP3 CHARLESTON - ZONE A Page: 1
03/16/99 NAVAIL: BASE CHARLESTON ZONE A (NBCH) Time: 15:02
AOC 506 - 8SVO(Cs in Soil

SWBLE-SVOA SAMPLE 10 <omsrow> | 506-5-B001-01 504~5+A001 112 506-5+B002-01 506+5-8002-02 506-$-B003-01 506-8-B003~02
ORIGINAL D =---<~>} 5045800107 508$800102 506SR00201 5065800202 5065800301 Ss04s800302
L1AB SAMPLE ID =~-»} 15886-23 L5584-24 1L5586-21 L5586-22 L5584-19 L5588-20
1D FROM REPORT -=->{ 50648800101 5045800102 5063800201 5045800202 S065SB0030Y S08SBO0302
SAMPLE DATE ----~ >1 10711/95 19711/95 10211795 10711795 10/11/95 10711/95
DATE EXTRACTED +-»} $0/25/95 10725/95 10/25/95 10/25/95 10/25/95 10/25/95
DATE ANALYZED =«--x} §1/06/95 11/703/95 11/02/95 11702755 11702795 11706795
MATRIX ~==-~ “mewn>} St Sofi Soil Soil Soil saft
URETS weessascvasy i (HE/RG UG/KE Us/xXG Ug/Ke UG/XG UG/KG
CAS # [Parameter 15588 VAL | L5586 VAL | L5588 VAL | L5585 VAL | L5386 VAL | L5586 VAL
108-95-2 |[Phenol 710. u 730. u 790. U 78C. u 740. u 730. u
119-44-4 bis(Z‘Chloroethyl)ether 710, u 730. i} 790. u 780. u 760. g 730. U
¢5-57-8 |2-Chlorophenal 710, U 730. u 790. U 780. U 760. U 730. U
541-73+111,3-0{chlorabenzene 714, u 730, u 790. u 78G. ] 760. v 730. Y
106-46-7 [1,4-Dichlorobenzene 710. u 730. u 790. u 780. U 760. u 730. 1]
100-51-6 [Benzyt aleshot 140, U T400. 3 1400, U 1500. u 1500, u 1400, o
95-50-1]1,2-Dichlorcbenzene 710. u 730. u 790. u 780. y 740. H 730. U
§5~48-7 [2-Methylphenot (o-Cresol) 710. U 730. v 790. u 780. u 740. U 730. o
39638-32-9 [Bis(2-Chloroisopropyl YEther 710. u 730. U 790. u 780. U 760. U 730. u
8§21-64~7 [K-Ritroso~di~n-progylaming 710, u 730. u 790. u 780. U 780, U 730. i
67-72-1 |Hexachloroetheane 710, u 730. u 790, U 780. u 760, u 730. U
98-95+3 |Nitrobenzene 774. ‘U 730. U 790. H 780. U 760. u 730, U
78-59-1 |Isophorone 76, U 730. u 790. U 780. U 760, 1} 730. U
88-75-5 |2-Kitrophenol 7. u 730, U 790. u 780. u 740. ] 730, 1]
105-67-912,4-Dimethylphenc! 710. u 730, u 790. u 780. ] 764. u 730, u
65-85-0 iSenzote acid 3600 U 3700, u 4000. U 3900. v 3800. U 3700, b}
111-91-1 |bis(2-Chloroethoxy)methane 716. v 730, U 790. U 780. U 760. u 730. u
T20<83-2 |2, 4+Dichiorophenst T1a. U 730. U 790. ] 780. U 750, u 730, u
120-82-1(1,2,4-Trichlorabenzene 710. u 730. U 790, U 780. U 760. u 730. u
91-20~3 iNaphthatena T10. U 550. d 790. U 32¢. J 760. u 730. kL
106-47-8 l4-Chioroaniline 1400. u 1400, u 1600. u 1500. u 1500, u 1400, u
87-48-3 (Hexachlorabirtadiene 710 3] 730. u 790, U 780. u 760. u 730, ¥
59-50-7 l4-Chloro-3-methylphenol 1400. v 1400. u 1600. U 1500. U 1500. u 1400, u
91=57-4 |2-Methyinaphthatene 7o, 1} 580, J 790. u 780. U 760. U 730, y
77-47-4 |Hexachlorocyclopentadiens 710. U 730. u 790. u 780. u 760. U 730, ]
88+04-2 [2,4,6-Trichtorophenst 710. U 730. v 796. u 780. u 760. U 730, ¢
95-95-412,4,5-Trichlorophencl 710. 1] 730. ud 790. u 780. V] 740. U 730, 1]
91+58+7 |2:Thleronaphthal ene ral P 730, us 790. u 780. u 760. u 730. U
88-74-4 [2-Nitroaniline 3400, U 3700, ud 4000. U 3900. U 3800. u 3700. u
131-11-3 [Pimethyl phthalate 0. U 730, ] 790, ¥, 780. u 760. 1] 730. Yy
208-96-8 [Acenaphthylene 710. U 970. J 790. U 780. U 760. u 730, U
606+20-2 [2,6-Dini trototuena 710 u 0. U 790. u 780. u 760, u 730. i
99-09-2 [3-Nitroaniline 3600. U 3700. HA] 4000. 3] 3900, v 3800. U 31700, U
B3-32-¢ Acenaphtheane 710. U 600. J 7%C. u 780. U 740. u 730, i3
51-28-5|2,4-Dinitrophenol 1600. [{ 3700. ud 4000. u 3200. u 3800. Y] 3700. u
100-02-7 |[4-Nitrophenal 3600. U 3700. uJ 4000. U 3%00. 1} 3800. u 3700, ]

*** Validation Complete ***




DATALCP3 CHARLESTON ZONE A Page: 2
03/16/99 NAVAL BASR CHARLESTON ZONE A (NBCH) Time: 15:02
AOC 506 - SVOCs in Soil

SWRLE-SVOA SAMPLE 1D «sunsas> ] 506+5-B0OCT-01 50&~5$-B001-02 506-8-8002-0% 506-5-8002-02 504-5-8003-01 506-5-800302
ORIGINAL 1O ~--«~>{ 508880010} 5068800102 5085800201 50465800202 5065800301 5065800302
LAB SAMPLE ID --->} 15586-23 L558%-24 15586-21 15586-22 L5586-19 L5585-20
ID FROM REPORT -~>i 5088800107 5045800102 5065800201 S065800202 5068800301 5065800302
SAMPLE DATE =--~~ >{ 10711795 1Wr1/95 10411795 10711495 10/14/95 W011/95
DATE EXTRAGTED »«»[ 70/25/9% $0/25/95 10/25/95 10725795 10/25/95 1072595
DATE ANALYZED --->] 11/7D6/95 11/03/95 11/02/95 11/02/95 11,02/95 +1/06/95
MATRI¥ =r~=evum-aw>i Sofi Soit soil Sail Soil Sofl
URITS wnewonanoson | UG/RG HG/XG UG/KG UB/KG UG/KG UG/KG
CAS # [Parameter L5586 VAL | L5586 VAL | L5586 VAL | L5586 VAL | L5584 VAL | L5586 VAL
132-64-9 |[Dibenzofuran 740. \] 1200. J 790. u 780, u 760. u 730. U
121142 [2,4-Dini trototuens 7in. 4 730. Ut 790. U 780, u 760. 1] 730. o
84-66-2 [Diethylphthalate 710, U 730. ud 790. U 780. u 760. U 730. U
7005-72-3 |é-Chlorophenytphenytether 70, U 730. Uy 790. U 780. u 760. u 730, u
86-73-7 [Fluorene 710. u 1800. J 750. V] 780. U 760. U 730. u
100-01=6 [4-NitroaniLine 3600, U 3700, U 4000. U 3900, U 3800, u 3700. U
534-52-1 [2-Methyl-4,6-Dinitrophencl 3600. U 3700. U 4007, u 3960, u 3800, U 3700. 1]
B6-3D-8 [N-Nitrosodiphenylamine 740. U 730. 7] 790. y 780. u 760. u 730. U
101-55-3 |4-Bromophenyl-phenylether 710. u 730. u 790. u 780. u 76C. u 730. u
11847444 |Hexachlorobenzene 710. t 730. u 790. u 780, 3] 760. U 730. u
87-84-5 |Pentachlorophenol 3600. v 3700. u 4000. u 3900. U 3800. u 3700. U
85-01-8 [Phenanthrene 710, U 11000. 790. 8] 430. J 760. 5] 730, u
120-12-7 |Anthracene 710. u 1800. 790. U 780. u 760, u 730. V]
B6-74-8 |Carbazole 710, U 1200, 790, U 780. u 760, u 730. ¥
84-74-2 |Di-n-butylphthalate 710. u 730. u 790. U 780. u 740. u 730. u
206-44+D |[Fluaranthene 710, U 39000. 1):4 790. u 660. J 760. u T30, ¢
129-00-0 |Pyrene 710, u 19000. UR 790. u 520. J 760. U 730. u
85-48+7 [Butylbenzylphthalate 710, u 730. i 790. U 780, u 760, u 730. U
91-94-1 3,3 -0tchlorobenzidine 1400, 5] 1400. u 1600. U 1500. y 1500. u 1400. 1]
56+55-3 [BenzoCa)anthracene 710, U 5700. 790. U 230. J 760. U 730. g
218-01-9 [Chrysene 710, u 6500. 790. u 340. d 740, u 730. U
147-81<7 Ibis{2-Ethylhexyl )phthalate (BERP) 710, U 730, U 790, ] 780. u 760. u 730, U
117-84-0 Di-n-octyl phthalate 710, U 730. U 790. U 780. U 760, U 730. U
205+99-2 |Benzo(b)} fluoranthene 710, 15 8000. 790. u 430, d 740, u 730. U
207-08-9 (Benzo(k)fluoranthene 710. ] 730. u 790. b 780. U 760, U 730. u
50-32-8 |Benzota)pyrene 710, u 5400, 790. u 280. J 760. ] 730. 4
193-39-5 |Indeno(1,2,3-cd}pyrene 710, u 3000. 790. u 140. J 760. u 730, U
53-70-3 [bibenz{a,f)anthracene 710, U 1300. 790. U 7BO. U 760. u 730. v
191-24-2 |Benzo(g,h, 1 )perylene 710. U 3100. 790. ] 190. J 7560, u 730, u
106-44-5 |4-Methyipheriot (p-Cresal) 710, b 730, U 790. U 780, U 760, u 730, 4
108-60-1)2,2 -oxybis(1-Chloropropane) NR NR NR NR NR NR

*+* Validation Complete *%*




DATALCP3 CHARLESTON - ZONE A Page: 3
03714799 NAVAL BASR CHARLESTON ZONE A (NBCH) Time: 15:02
AOC 506 - SVOCs in Soil

SWBAS«SVOA SAMPLE [D «awsenus» i 506-5-BO04-01 506+8+B004-02 506+5-8005-01 506+8-B0C5-02 506~-5-8008-01 506~8+B006-02
ORIGINAL ID --~—-<>1 5088800409 5064800402 5045800501 5085800502 5065800601 50658800602,
LAB SAMPLE ID =-->} L5586-25 L5584~26 £5584-27 L5586-28 L5588-15 L5586~16
1D FROM REPORT -«»>} SD&SEDCA01 S048R00402 5063800501 506$8005C2 5065800601 5055800602
SAMPLE DATE =--~-~>} 10711/95 10711/95 10711795 10/11/95 10711795 Wrres
DATE. EXTRACTED --»} 10725/95 10725795 10/25/95 10/25/95 10725795 18725795
DATE ANALYZED -~->| $1702/95 41/03/95 11/06/95 11/02/95 11702/95 11/02/95
MATRIX ~--=~u=s-=>] Soit Soii Soit Sail Soil soft
URITS ~ecacnscmand UG/KG UGE/KE UG/KG UG/RG UG/KG ut/xKG
CAS # |Parameter (5544 VAL | L558s VAL | L5586 VAL | L5586 VAL | £5586 VAL | L5386 VAL
108-95-2 [Phenol 740, U 900. Y] 790. v 790, U 750. u 780. u
1M 1=44+4 |bis(2-Chloroethylyether 750. ] 900. U 790. u 790. U 750. U 780. 1
95-57-8 [2-Chlorophenol 740, u 900. u 790. 4] 790G. u 750. U 780. u
541-73-1 {1,3-Dichiorcbenzene 740, -1 ¢00. | 790. u 790. ] 750. U 780. U
104-46-7 |1,4-Dichlorobenzene 740. U 900, u 790. u 790. u 750. u 780. u
100-51-6 [Benzyl aleohol 1560, U 1800, u 1500. u 1600. u 1500. U 1500, L4
$5-50-1 (1,2-Dichlorobenzene 740, U 900. u 750. U 790. u 750. u 780. u
95-48-7 (2-Methylphenot (o-Crasel) 740, U 900, U 790. ] 790. u 750. U 780. U
39638-32-9 [Bie(2-Chloroisopropyl JEther 744. U 900. u 790. u 790. U 750. u 780. u
521847 K-Mitroso-di~n-propylamine 740. u 900. U 790, v 790. U 730. U 780, U
67-72-1 (Hexachloroethane 740. U 900, u 790. u 790. u 750. u 780, u
98-95.3 |#itrobenzene 7440, Y 200, U 790. U 790, u 750. u 780, bi]
78-59-1 |Isophorone 740, u 90d. u 790, u 790. v 750. v 780. u
#8-75-5 [2-Xitrophenol 740. u 900, &) 799. U 790. u 750. I 780, u
105-67-9 |2,4-Dimethylphenol 740, U 900. U 790. U 790. U 750. U 780. u
45+-85-0 [Benzoic acid 1700. Rl 4500. u Z900. ¥ 4000, u 3700. U 3900. i
111-91-1 [bis(2-Chloroethoxyimethane 7490, U 900. u 790. U 790. U 750. u 780. ]
120-83-2 j2,4-Dichlorophenct 740, u 00. v 790. U 790. U 750. U 780. i
120-82-1(1,2,4-Trichlorobenzene 740. 1] 900, V] 720. V] 790. U 750. U 780. u
$1+20-3 [Naphthatene T40. u %00, U 790. U 790. u 750. U 780. u
106~47-8 |4-Chloroaniline 1500, u 1800. U 1500. u 1600. Y] 1500. U 1500. u
87-68-3 |Hexachlorobutadiene 760, U got. Y 790. 3 790, ] 750. u 780. u
59-50-7 |4-Chloro-3-methylphenol 1500. U 1800. u 1500. u 1600. u 1500. U 1500. u
§157-4 [Z-Kethytnaphthatene e, .U 900, ¥ 799. U 796, u 750. u 780, g
T7-47-4 [Hexachlorocyclopentadiene 740, U $00. U 790, U 790. u 750. u 780. u
88-08+2 |2,4,&-Trichtotophenal 740, . gao. u 790. U 790. U 750. u 780. u
95-95~4 |12,4,5-Trichlorophenol 740. k U 900, u 790. U 790. V] 750, u 780. u
915847 |2<thloronaghthatene 740, .0 . 900, u 790. u 790, u 750. U 730, U
B8-74-4 [2-Nitroaniline 3700, u 4500. u 3900. ] 4000. y 3700, u 3900. u
131413 Dimethyl phthalate e U o008, ¥ 790, U 790. u 750, u 780, g
208-96-8 [Acenaphthylene 740, U 900. v 790. v 790. U 750. U 780. U
606-20~Z 12,6-0in{ trototuene (% M T 900. g 7%0. u 790. U 750. U 780, E
99-09-2 [3-Nitroaniline 3700. u 4500, U 3900. u 4000. u 3700. u 3900. u
8%-32-¢ Jacenaphthene 740, i} 900, U 790, u 790. u 730. g 7BO. u
51-28-5 [2,4-Dinitrophenol 3700, U 4500. U 3900. U 4000. u 3700. U 3900, U
100+02-7 |&-Nitrophenol 3700, - Y- 4500, u 3900. u 4000. U 3700, U 3900. i

**%* Validation Complete *+**




DATALCP3 CHARLESTON - ZONE A Page: 4
03/16/99 NAVAL, BASE CHARLESTON ZONE A (NBCH) Time: 15:02
AQC 506 - SVOCs in Soil

SWB4LE-SVOA SAMPLE ID «~wwex=>{ G06+5-B004~0% 504~8+8004-02 506-$-8005-01 5046+5-8005-02 506-8-8006-( 50&+$- 800402
ORIGINAL ID =~-<s=>] 504$800401 5065800402 5085800501 5065800502 5065800501 50646800802
LAB SAMPLE ID --=-»j 15584-25 15586-26 15586-27 1L.5586-28 L5586~15 L5586-16
1D FROM REPORT ~~>j 5068800401 5065800402 5065800501 5065800502 50658800601 S065800602
SAMPLE DATE ~-~~=%1 10/11/95 098 10711795 10711795 10/11/95 10714795
DATE £XTRACTED =-->: 10/25/95 {8/25795 10/25/95 10725/95 10/25/95 10725795
DATE ANALYZED +w->{ 11/02/95 11703795 11/06/95 11702795 11402795 11702795
BATRIX “=s~rmman~3>i §Git Soft soit soil Soil sofl
UKITS wmsmsnssunax | HG/RG G /KE Va/KG US/KG UG/KG UE/KE
CAS # [Parameter L5584 VAL | L5586 VAL | L5586 VAL 15586 VAL | L5586 VAL | L5586 VAL
132-64-9 [Diben2ofuran 760, U 900. u 790. U 75G. U 750. U 78D. u
129<16-2 [2,4D i trotoluene T, U 900, i 790. u 790. 4] 750. u 780. U
84-66-2 Dfethylphthalate 740, U 900. u 790. u 790. u 750. U 780, u
7005+72-3 |4~Chlorophenyiphenylether 740, b 900. ¥ 790. U 790. U 750. 1] 780, Y
84-73-7 |Fluorene 740, U 900, u 790. u 790. u 750. U 780. u
100-01-6 |4~Nitroaniline 3700, u 4500, o 3904. u 4000, ] 3700. u 1900, )
534-52-1 |12-Methyl-4,6-Dinitrophenol 3700. u 4500, u 3200, u 4000. u 3700. u 3900, u
B4~30-6 |N-Hitrosodiphenylamine e, o 9b0. u 790. u 790. U 750. {] 780, U
101-55-3 |4-Bromophenyt -phenylether 740, u 900. u 7%C. u 790. U 750. U 780. U
118+74+4 |Hexach lordbentens 740, U %00. u 790. u 790. y 750, y 780, u
87-86-5 Pentachlorophenol 3700. u 4500, u 3900. U 400G0. U 3700. Y] 3900. u
85-01-8 |Phenanthrene 740, ] 900, u 790. u 750. u 750. U 780. i
120-12-7 jAnthracene 740. u 900. u 790. u 7%0. u 750, U T80. u
86-74-8 {Cacbazole 740, u 900. U 796. u 790. 7] 750. u 780. g
84-74-2 IDi-n-buty(phthalate 740, U %00. u 790. u 790. u 750. u 780. u
204440 [Fluoranthene 7%, U 358, d 790. u 7%0. U 750. U 780. v
129-00-0 [Pyrene 740, o 900. u 790. u 790, 1] 750, u 780. 3]
BE«48-7 Butylbenzylphthalate 740, U 900, t 790. u 790, U 750. u 780. 1]
91-94-~1|3,3/-Dichlorobenzidine 1500, y 1800. u 1500, U 1600. u 1500. U 1500. u
54-55~% ({Benzolalanthracene 740, ] 9a0. u 790. u 790. U 750, U 780. U
218-01-9 |Chrysene 740. u 250. J 790. u 790. y 750. v 780, ]
117-81-7 |bis(2-Ethylhexyt dphthalate ¢{BENP) 740, .U 900. u 790. u 790. u 730, U 780. ]
117-84+0 [D1-n-octyl phthalate 740, U 900. u 790. u 790. u 750, v 780. U
205-99-2 [Benzalh) fluoranthene R, o o0e, Y 790, I; 790. u 750. U 786. u
207-08-9 [@enzo(k) flucranthene 740, UL 900. u 790. u 790. U 750. U 780. u
50-32-~B |getizocaipyrene 7H0. Y 210, i) 790. 0] 790, u 750. J] 789, ¢
193-39-5 |Indeno(1,2,3-cddpyrene 740, U 900. u 799. u 790. u 750. v 780. u
53-70-3 [dibenz(a, hanthracene 760, T 900. u 790. u 790. u 750. u 780, t
191-24-2 |Benz20¢g,h, {}perylene 4. U 200, ] 790. u 790. u 750. U 780. v
106-44-5 [4-Methytphenot (p-Cresot) 760, U 900, g 790. U 790. U 750. U 780. 4
108-60-1 2,2 -oxybis(1-Chloropropane) NR NR NR NR NR NR

t%+ Validation Complete t*%*




DATALEP3 CHARLESTON - ZONE A Page: 1
03/16/99 NAVAL: BASE CHARLESTON ZONE A (NBCH) Time: 15:04
AOC 506 - SVOCs in Groundwater
SUB46-SVOA SAMPLE ID ~~wna~ws ] SOSSE-NOOT A1
ORIGINAL ID +==<ssi SO&GWOU1I01
LAB SAMPLE 1D wwexi L5097-36
10 FROM REPORT ~~>] S06GWD0101
SAMPLE DATE ---~->} 12707/95
DATE EXTRACTED »«>{ 12/14/95
DATE ANALY2ED ~~-»} 712/21/95
MATRIX ===-=s=-~e>} Rater
UKITS wnomvsonnnond UG/L
CAS 2 [Parameter L7 - VAL
108-95-2 |Phenol 10. ]
T11+44+4 |his(2+Chloroethyl yether W, -4
95-57-8 |2-Chlorophenot 10. u
541+73-1 [1,3-nichlorobenzene 10, u
106-46-7 [1,4-Dichlorobenzene 10. u
100-51~4 [Benzyt aleohel 214 u
95-50-1 [1,2-pichlorobanzene 10. U
95-48-7 [2-Methyiphensl (o-Cresol) 10. U
39638-32-9 |Bis(2-Chloroisopropyl YEther 10. u
£21-85-7 [N-Mitroso-di~n-propylamine 10. 1
67-72-1 |Hexachlaroethane 10. u
98-95+3 INitrobenzene W, U
78-59-1 |[sophorone 10. u
B8-75-5 [2-Nitrophenol 10. (4]
105-47-9 [2,4-D1methylphenct 1. U
£5-85-0 [Benzofe acid 5. U
111-91-1 [bis(2-Chloroethoxy)methane 10. u
120-83+2 {2,4-DichLarophenct 10, u
120-82-111,2,4-Trichlorobenzene 10. u
91:20~3 [Naphthatene 10. L
104-47-8 JA-Chloroaniline 21. u
87-68-3 [Hexachlorobutadiens 10. 1]
59-50-7 |4-Chloro-3-methylphenol 21. u
91524 |2-Methylnaphthalene 10. L
77-47-4 |Hexachloroeyclopentadiene 10, u
88-04-2 12,56,6-Trichi orophensl 1G. U
95-95-412,4,5-Trichlorophenot 10. u
$1-58+-7 |2-Chloronaphthatene 10, U
88-74-4 |2-Nitroaniline 52. U
139-11-3 [DImethyl phthalate 10. o
208-96-8 |Acenaphthylene 10. u
£06-20+¢ |2,6-Dinitrotetuene 1. U
99-09-2 [3-Hitroaniline 52. U
B3.32-9 [Acemaphthene 10. u
51-28-512,4-Dinitrophencl 52. u
100~02-7 [A-Kitrophenal 52. u

*x* Validation Complete ***




OATALCP3 CHARLESTON - ZONE A Page: 2
03/16/99 NAVAIL: BASE CHARLESTON ZONE A (NBCH) Time: 15:04
AQC 506 - SVOCs in Groundwater
SWBLA-SYOR SAMPLE IN -cwsswns | 506+5-WO0T ()
ORIGINAL 1B ~~~<s>F SHGEWALT0Y
LAB SAMPLE ID ~--»} L5997-34
ID FROM REPORT ~->{ 505GW001071
SAMPLE DATE --~--->{ 12707795
DATE EXTRACTED ~->{ 12/14/95
DATE ANALYZED -<-5{ 12/21/95
MATRIX --=-~-=-==51 Water
UNITS wreavscannsy UGfL
CAS # [Parameter L5997 VAL
132-64-9 [Dibenzofuran 10. u
129~14+-2 |2, 4~Dini trototuene 0. U
84-66-2 [Diethylphthalate 10. U
7005-72-3 |4~thloraphenylphenylether 10. v
86-73-7 [Fluorene 10. u
100-01-6 [4~N{troaniline 21, W
534-52-1 [2-Methyl-4,6-Dinitrophenol 52. U
84~30-& [R-Hitrosodiphenylamine 10. U
101-55-3 [4-Bromophenyl -phenylether 10. U
118+74+1 |Hexachlorobenzene 1d. 1]
87-86-5 [Pentachlorophenol 52. u
85-01+8 [Phepanthrene 10. U
120-12+7 (Anthracene 10. U
86-T4-8 [Carbazole 10, u
84-74-2 [0f-n-butylphthalate 10. U
206-44-0 [Fluoranthere 10, u
129-00-0 [Pyrene 10. U
85+-6B-7 [Butylbenzylphthalate 10. ¢
9M-94-1[3,3t-Dichlorchenzidine 21, v
584553 |Benzo{a}anthracene i, u
218-01-9 [Chrysene 10. u
117-81-7 |bis{2-Ethylhexyt)phthalate (BEHP) 10. U
117-84-0 |Di-n-octyl phthalate 10. u
205+99+2 [Benzo(b)fluoranthene 0. v
207-08-9 [8enzock)fluoranthene 10. u
50-32-B [Henzola)pyrens 10. U
193-39-5 lindeno(1,2,3-cd)pyrene 10. U
53-70«3 [bibenz{a,h)anthracene . U
191-24-2 [Benzo(g,h, {}peryiene 10. v
106~-44-5 l4-Rethytphenot (p-Cresol) W U
108-560-112,2'-oxybis(1-Chloropropane) NR

t+* Validation Complete **+*




DATALCP3 CHARLESTON - ZONE A Page: 1
03/16/99 CHARLESTON ZONE A - QUARTERLY GW Time: 15:06
AOC 506 - SVOCs in Groundwater
SWBA6~SVOA SAMPLE 1D -~-~~~->! 506+ G-H001-04
ORIGINAL ID ~-~--s»1 506GWO0104 -
LAB SAMPLE ID =~->| £434-02
ID FROM REPORT <-»} SO&GW00I04
SAMPLE DATE =---~>i 18/106796
DATE EXTRACTED -->} 107147946
DATE ANALYZED -~~~} 70/23/96
MATRIX wmsem-wacs > | Water
UNITS =ressassnnas i UG/L
CAS # [Parameter 8434 VAL
108-95-2 |Phenol 10. U
1141~44+4 |bis(R-Chloroethyl jather 10. U
95-57-8 |2-Chlorophenol 0. U
541-73+1 [¥,3-Dichlorabenzene 10. b
106-46-7 |1,4-Dichlorobenzene 10. U
100-51-6 jgenzyl alcohot 14, y
95-50-1[1,2-Dichlorebenzene 10. U
95487 [2-Methylphenot (o-Cresot) 10, U
108-560-1(2,2'-oxybis(1-Chloropropane) 10. ul
106+44~5 |a-Methylphenol (p-Cresol) 10, 1]
621-64-7 |N-Nitroso-di-n-propylamine 10. u
67-72~1 |#exachloroethane 0. 1]
98-95-3 |Njtrobenzene 10. u
78-59-1 [1sephorone 10. U
88-75-5 {2-Nitrophenol 10. u
105-67-% |2,6-Dimethytphenol 0. U
65-85-0 |Benzoic acid 50. w
19141 [bi$(2~Chloroethoxy)methahe' 0. ]
120-83-2 [2,4-Dichlorophenol 10. u
120-82~1 [1,2,4-Trichlorobenzene 0. b
91-20-3 [Naphthalene 10, u
105-47-8 [4~Thloroani t ine 8. U
B7-68-3 [Hexachlorobutadiene 10. u
59~50-7 [6-Chloro-3+methylpheral W, o
91-57-6 [2-Methylnaphthalene 0. U
774744 [Hexachloracycinpentadiete 1. y
88-06-2 [2,4,6-Trichlorophenol 10. u
95954 [2,4,5+Trichiorophenol 5. ¢
91-58-7 [2-Ch{oronaphthalene 10. U
BB-74-4 |2-Ritroani Line 8. b
131-13-3 [pimethyl phthalate 1. U
208-988 [Acenaphithylene 10. - U
604-20-2 [2,6-Dinitrotoluene 0. U
99052 13- Kitroanitine 25, u
83-32-9 [Acenaphthene 10. v
51428-5 |Z,4«binftrophencl 25. B4

*++ Validation Complete **+*




DATALLP3 CHARLESTON - ZONE A Page: 2
03/16/99 CHARLESTON ZONE A - QUARTERLY GW Time: 15:06
AOC 506 - SVOCs in Groundwater
SWBL6-SVOA SAMPLE D »wwnawnd] 506« E-WO01-04
ORIGINAL 1D ~--<+»] 5066W00104
LAB SAMPLE 1D w«-->} £434.02
I0 FROM REPORT ««>i S066W00104
SAMPLE DATE ~-~--->1 10/10796
DATE EXTRACTED ~+»1 10/14/96
DATE ANMLYZED -~-31 TD/23/9%
MATREN —mmmmm s >1 Water
URYITS womssmsnsssnd HE/L
CAS # |[Parameter 4434 -~ VAL
160-02-7 [4-Nitrophenol 25, u
132-66+9 Mibenzofuran in. U
121-14-2 |2,4-Dinitrotoluene m v
84456-2 |Diethylphthalate 0. U
7005-72-3 |4-Chlorophenylphenylether 0. U
85-73~7 [Ftuorene 16, U
100-01-6 |4-Nitroaniline 25. U
5345244 [Z-Methyl -4, 6-Dinitrophenst o U
84-30-6 [N-Nftrosediphenylamine 10. U
§01+55-3 |&-Bromophenyl ~phenylethet 0. o
118-74-1 Hexachlorobenzene 10. U
87-86~5 |Pentachtorophenol 25. U
85-01-8 |Phenanthrene 10. u
120-12-7 (Anthracene 10. U
86-74-8 |Carbazole 10. u
84+T4~Z Di-n-butytphthatate 14 v
206-44-0 |Fluoranthene 0. U
129000 [Pyrehe . ¢
85-68+7 |Butylbenzylphthalate 0. U
91+94+1 [3,33-Dichiorobenzidine ., Y
56-55-3 |Benzo(a)anthracene 10. u
218-01-9 jChirysene 10, U
117-81-7 |bis(2-Ethylhexyl)phthalate (BEHP) 10. v
1M17-86-0 (Dt -fi-octyl phthalate 1. u
205-99-2 [Benzo(b)fluoranthene 1. U
207+48-% [Berzotkyfitaranthens 0. U
50-32-8 |Renzo(a)pyrene 0. U
195-30+5 |Indena(1,2,3-cd)pyrene W. ~ U
53-70-3 pibenz{a,h)anthracene 10. u
191-24-2 Benzo{g,h, fIperylene 0. U
110-86-1 [Pyridine 10. U
103-3%-3 [Azsbenzene i PR
62-53-3 Anilire NR
62-75+9 (N«Ritresodimathylamine NR

*** Validation Complete **x*
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

' 1700 West Albany Broken Asrow, Oklahoma 74012 Office (918) 251-2855  Pax (918) 251-2599

e NSAFE INC. REPORT : 37527.01
5724 SUMMER TREES DRIVE
MEMPHIS, TN 38134

REPQRTED : 03/16/99

Attr: BIAKE COUTULRE

PROJECT : ZONK A, RELEASE 87 SAMPLED : 02/23/99
LABY : 37527.01 SUBMITTED: 02/24/89%
SAMPLE #: 506SB00102

LOCATTON:

MATRIX : Soil IMOISTURE: 13.2

MTSCCLLENELOUS REPORTED ON A DRY WEIGHT BASIS

DATF. DATE REFERENCE
PARAMETER RFSULTS** UNITS PREPARED ANALYZED METHOD
ORGANIC CARBON 3540 ng/kq 02/25/99 EPA 415.1/5W 9060
200 B av7 1STMHLNOS 688TTCT8T6 V4 SP:¥T ANL 66/97/€0



.03/12/99 FRI 11:07 FAX 9182511889 SOUTHWEST LAB @z

Data File: /chem/p.i/p990305a.b/pi9861.4
Report pPate: 12-Mar-1999 10:11

Southwest Laboratory of Oklahoma
TARGET COMPOUNDS

Client Name: ENSAFE Client SbG: 37527
Client Sample ID: 06SB00102 Sample Date:

Sample Location: Sample Point:

Lab Sample ID: 37527.01 Date Received: 02/24/99
Sample Type: WATER Quant Type: ISTD
Analysis Type: sV Level: LOW

Data Type: MS DATA
Misc Info: MS540*TB990225A1*INSTP*ENSAFE*37527.01*500ML/ 1ML/ 2UL*

CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/KG) ug/L Q
108-95-2—————mmm Phenol 20.00| U
111-44-4-—~——=m bis (2-Chloroethyl)jether  — — 20.00( U
95-57~8-~-=~--———2-Chlorophenol 20.00| U
§541-73~1——~———~—= 1,3-Dichlorobenzene 20.00( U
106-46~7~—~————~ 1,4~Dichlorobenzene 20.00| U
100-51~6——=~—m—m Benzyl alcohol  —— 20.00| U
95-50-1~m——m—mmm 1,2~Dichlorobenzene 20.00( ©
95~487 ~—mmm e 2-Methylphenol - 20.00( U
108-60~1--—~—=—~ bis(2-Chloroisopropyl)ether _ 20.00 U
106-44~5—w—mmmmn 4-Methylphenol 20.00f ©
621-64~T———=———m N-Nitroso-di~n-propylamine 20.00( U
67~72—1~=—=mm=—m Hexachloroethane - 20.00) U
98-95-3~——vmm——w Nitrobenzene 20.00, U
78~59=1~mmmme Isophorone 20.00| U
88~75-5~——cememm 2-Nitrophenol 20.00( ©
105~67~9———~—=—n 2,4-Dimethylphendl 20.00( U
111-91-1-——vmmse bis (2-Chloroethoxyjmethane 20.00f U
65-85-0~=c—mmemv Benzoic Acid 50.00| U
120-82-1--——~=—- 1,2,4-Trichlorcbenzene 20.00 U
91~20-3=m———mm e Naphthalene 20.00( U
106~47-8~——mmewmm 4~Chloroaniline 20.00) U
87-68-3—————~m Hexachlorobutadiene 20.00} U
S9=50=T —mmm—meee 4-Chloro-3-methylphenol 20.00! U
91-57—6~~———wm—m 2-Methylnaphthalene - 20.00| U
7747 ——m e Hexachlorocyclopentadiene 20.00{ U
88-06—2—~——m———— 2,4,6~Trichlorophenol 20.00 u
95-95—4—~mmmmmem 2,4,5~Trichlorophenol 50.00)] U
120-83-2———=—m—m 2,4-Dichlorophenol 20.00] U
91-58-7wam——em 2~Chloronaphthalene 20.00 U
88-74—4——mmmms 2-Nitroaniline 50.00, U
131-11-3~~—=v-=m Dimethylphthalate 20.00 u
208-96-8—~—wr———n Acenaphthylene 20.00] ©
606-20=2~~—cmom— 2,6-Dinitrotoluene 20.00 U
121-14-2=~———om— 2,4-Dinitrotoluene 20.00 U
99=-09—2 =~ 3-Nitroaniline 50.00] U
83-32-9-—m—uemmmm Acenaphthene 20.001 U
51-28-5———=—un 2,4-Dinitrophencl 50.00 U
100-02~7 —m—mmmm 4-Nitrophenol 50.00 U
132-64-9-~m=——nu Dibenzofuran 20.00| U




o VSLL/9Y PRI L1:UO FAA YI3ZoLl8EY SUULRREDL LAB Wovy

Da*a File: /chem/p.i/p990305a.b/p19861.d
R rt Date: 12-Mar-199% 10:11

Southwest Laboratory of Oklahoma
TARGET COMPOUNDS

Client Name: ENSAFE Client SDG: 37527
Client Sample ID: 06SB00102 Sample Date:

Sample Location: Sample Point:

Lab Sample ID: 37527.01 Date Received: 02/24/99
Sample Type: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info: MSS540*TB990225A1*INSTP*ENSAFE*37527.01*500ML/1ML/2UL*

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L 0
84-66~2——v————m= Diethylphthalate 20.00 U
86-T73~7—wmwmm——— Fluorene 20.00 U
7005-72-3w~m—m—m 4—Chlorophenyl-phenylether 20.00 U
100-01~6—wm==—n— 4-Nitroaniline 50.00 U
86-30-6-——~=-—~~ N-Nitrosodiphenylamine 20.00 U
534-52~1-v——m—mm 4,6~Dinitro-2-methylphenol 50.00| U
101-55-3-——m~—m—~ 4-Bromophenylphenylether 20.00 U
118-74~-1——=——rwm Hexachlorobenzene 20.00 U
87-86-5-——~~—w—~ Pentachlorophenol 50.00 U
85-01-8-—=—~——m-m~ Phenanthrene 20.00 U
120-12~7——mrmmmem Anthracene 20.00 U
84-74—-2—————-——~ bi-n~butylphthalate 20.00f U
206-44-0———~~——~ Fluoranthene 20.00 U
129-00~0-—-~—=—~ Pyrene 20.00 U
85~68-7~——=rm—n Butylbenzylphthalate 20.00 U
56~55-3--——~--~~Benzo(a)anthracene 20.00{ U
91~94-1--m—————w 3,3’~Dichlorobenzidine 40.00 U
218-01-9-——~r—=m Chrysene 20.00 U
117-81-7———~—~—=~ bis (2-Ethylhexyl)phthalate 17.67 J
117-84-0-~—~—~—=~ Di-n-octylphthalate 20.00}] U
205-99-2-——=—~mwew Benzo (b) fluoranthene 20.00| U
207-08-9~———nrm— Benzo (k) fluoranthene 20.00 u
50-32-8~~———~w—-— Benzo(a)pyrene 20.00 o
53-70-3 ==~ Dibenz (a,h)anthracene 20.00 U
193-39-5-~——mmmmme Indeno{(1,2,3-cd)pyrene 20.00 U
191~24-2~——=———w Benzo(g,h,i)perylene 20.00| U
86-74~8—————mmmm carbazole - 20.00y U
367~-12-4~——vwe—m 2-Fluorophenol 131.79

4165~62-2————~— Phenol-ds 131.26

4165-60-0——————- Nitrobenzene-d5 77.16

321-60-8~=—=—=—m~—w 2~Fluorobiphenyl 77.86

118-79—6~m———m=— 2,4,6-Tribromophenol 86.45

98904~43-9-—=n= Terphenyl-dl4 70.78

83951-~73~6—--~-~——2-Chlorophenol~da 124.03

2198~-69-1~———=—v 1,2-Dichlorobenzene~d4 64.47
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

Test Cade

Vethod

Matrix

Extract Volume

Initial Calibration
Continuing Calibration

Semivolatile
MSS500
SW846 8270C
Water-Soil
1000 mi - 30g

10, 20, 50, 80. 100 ng,%RSD for CCC compounds=30%, SPCC=RF >
50 ng, %D = 20% for CCC Compounds, SPCC = RF > 0 05

PAGE10OF 2
PQL’s MDL's
COMPOUND CAS NUMBE | WATER | SOIL | WATER | SOIL
ug/L ug/Kg ug/L | ua/Kg

1,2, 4-Trichlorobenzene 120-82-1 10 330 3.7 65
1,2-Dichlorobenzene 95-50-1 10 330 3.7 74
1,3-Dichlorobenzene 541-73-1 10 330 4.1 A
1,4-Dichlorobenzene = 106-46-7 10 330 4.2 58
2,3,4,6-Tetrachlorophenol 58-90-2 10 330 8.2 71
2,4 5-Trichlorophenol 95-95-4 50 1600 6.1 120
2.4,6-Trichlorophenol - 88-06-2 10 330 46 85
2 4-Dichiorophenol - 120-832 10 330 4.7 70
2,4-Dimethyiphenol 105-67-9 10 330 40 210
2,4-Dinttrophenol b 61-28-5 50 1600 7.1 B4
2 4-Dinitrotoluene 121-14-2 10 330 2.9 74
2,6-Dinitrotoluene 606-20-2 10 330 3.1 85
2-Chloronaphthalene 91-58-7 10 330 3.3 63
2-Chlorophenol 95-57-8 10 330 5.0 92
2-Methyinaphthalene 91-57-6 10 330 3.2 43
2-Methylphenol 95-48-7 10 330 5.1 170
2-Nitroaniline 88-74-4 10 1600 3.4 57
2-Nitrophena! " 88-756-5 10 330 7.7 93
3,3-Dichliorobenzidine 91-94-1 20 660 3.3 6.4
3-Nitroaniline 99-09-2 50 1600 57 3.6
4 6-Dinitro-2-methylphenol 534-52-1 50 1600 7.3 93
4-Bromophenyl-phenylether 101-55-3 10 330 3.1 72
4-Chioro-3-methylphenol : 59-50-7 10 330 4.1 75
4-Chloroaniline 106478 10 330 4.6 87
4-Chlorophenyl-phenylether 7005-72-3 10 330 4.1 49
4-Methylphenol 106-44-5 10 330 6.0 220
4-Nitroaniline 100-01-6 &0 1600 2.5 62
4-Nitrophenol b 100-02-7 50 1600 71 93
Acenaphthene * 83-32-9 10 330 3.4 65
Acenaphthylene 208-96-8 10 330 3.5 69
Anthracene 120-12-7 10 330 2.7 47
Benzo(a)anthracene 56-55-3 10 330 2 56
Benzo{a)pyrene - 50-32-8 10 330 2.6 38
8enzo(b)fluoranthene 205-99-2 10 330 2.8 160
Benzo(g,h,i)perylene 191-24-2 10 330 2.8 81
Benzo{k)fiuoranthene 207-08-9 10 330 4.2 96
Benzoic acid 65-85-0 50 1600 7.8 440
Benzyl alcohol 100-51-6 10 330 52 98
Buytylbenzylphthalate 85-68-7 10 330 0.3 87
WATER MDLS PERFORMED ON INST V <01/09/98>

SOIL MDL'S PERFORMED ON INST P <01/08/98>

NR = NonRoutine Compounds. Analyzed otlly upon request.

rev 6.0 03/17/99
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

Semivolatile
Test Code MSS00
Method SWB46 8270C
Matrix Water-Sail
Extract Volume 1000 ml. - 30g
Initial Calibration 10, 20. S0, 80, 100 ng.%RSD for CCC compounds=30%, SPCC=RF >
Continuing Calibration 50 ng, %D = 20% for CCC Compounds, SPCC = RF > 0.05

PAGE 2 OF 2

PQL's MDL's
COMPOUND CAS NUMBE | WATER | SOIL | WATER | SOIL
ug/L ug/Kg ug/l. | ug/Kg

Carbazole 86-74-8 10 330 2.3 89
Chrysene 218-1-9 10 330 2.5 51 |
Di-n-octylphthalate * 117-84-0 10 330 18 46
Dibenz({a, h)anthracene 53-70-3 10 330 3.0 150
Dibenzofuran 132-64-9 10 330 3.3 50
Diethy|pthalate 84-66-2 10 330 0.4 64
Fluaranthene ‘ 206-44-0 10 330 22 71
Fluorene 86-73-7 10 330 3.2 49
Hexachlorobenzene 118-74-1 10 330 2.8 59
Hexachiorobutadiene « 87-68-3 10 333 3.3 56
Hexachiorocyclopentadiene  |** 77-474 10 330 06 73
Hexachloroethane 67-72-1 10 330 3.6 120
Indeno(1,2,3-cd)pyrene 193-39-5 10 330 3.3 280
isophorone 78-59-1 10 330 4.1 69
N-Nitroso-di-n-propylamine  [*" 621-64-7 10 330 4.1 110
N-Nitrosodiphenylamine " 868-30-6 10 330 2.0 56
Naphthalene 91-20-3 10 330 3.7 30
Nitrobenzene 98-95-3 10 330 3.8 74
Pentachiorophenol * B7-86-5 50 1600 8.4 130
Phenanthrene 85-01-8 10 330 2.9 42
Phenol * 108-5-2 10 330 4.2 66
Pyrene 129-00-2 10 330 2.4 47
bis(2-Chloroethoxy)methane 111911 10 330 4.0 69
bis{2-Chloroethyl)ether 111-44-4 10 330 3.5 61
bis(2-Chloroisopropyljether 108-60-1 10 330 4.5 73
bis(2-Ethylhexy!)phthalate 117-81-7 10 330 1.9 BO

" CCC compounds **SPCC compounds
WATER MDLS PERFORMED ON INST. H <01/09/98>
SOIL MDLS PERFORMED ON INST. H <01/08/98>
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Attachment C



SOIL SCREENING LEVEL PARTITIONING EQUATION FOR MIGRATION TO GROUNDWATER

ZONE A: AOC 506

IMPLIFYING ASSUMPTIONS FOR SSL MIGRATION TO GW PATHWAY

1) Infinite source

2) Uniform contamination distribution from surface to top aquifer
3) No contamination attentuation (i.e., adsorption, biodegradation)
4) Instantaneous and linear equilibrium soil-water partitioning

5) Homogeneous, isotropic, unconfined aquifer

6) Receptor well at downgradient edge of source and screened in plume

7) No contaminant attenuation in aquifer
8) No NAPLs present.

SSL (soil) = Cw[Iid + (ew + ea H')/pb]
where:

SSL (s, = screemng level m soul (mp/kg)
C,, = target soil leachate conc. (mg/l} [MCL]
K, = soil-water partition coeff.

8,, = water filled soil porosity (L, e/ Leon)

8, = air-filled soil porosity (Lyae/Lon)

pp = dry soil bulk density (kg/L)

H' = Henry's law constant (dimensionless)

other variables:

f,. = fraction organic carbon in soil (g/g)

K. =soil organic carbon/water partition coeff (L/kg)

Site-Specific Input Data: ZONE A Kh (fi/d)

506001= 1.1
Qs* = 36

n ( Zone A)# = 0.35
Ky* (ft'd) = 1.1
convert to mfyr = 122.38
pb (sand/sty sd) 1b/fi 122 34

convert to kg/L = 1.95%
foc A(mgfkg): 3540
as % = 0.00354

* geomean of all Qs deposits regardiess of depth
#avg of 3 STs from sand <13.5 ft bgs

Literature Data:
Contaminant = benzo(a)pyrene
C, = 2.00E-04 MCL [mg/l]

1) Calc. avg. soil moist. content.
Assume p represents avg. annual soil moisture conditions
8, = n(VK A 142b+3)]
I = infiltration rate (in/yr) =

convert to m/yr= (.03048
1/(2b+3) = soil-specific exponentiai parameter (unitless)

= 009 forsand
8, = 0.166

1.2

H'= 4.63E-05
K, = 1.02E+06

5) Apply ditution attenuation facior

Assuming 0.5 acre source area:
AtDAF = 160 SSL=7,222 ug/ke
20

AtDAF = SSL = 14,444 ug/kg

2} Calc. avg. air-filled soil porosity

n=0,+86,

Oa = 0.184
3) Calc. Kd
Ki=Koe*foe

Kg= 36108
4) Calc. SSL o,y
SSL oy = 0.722177
in ug’kg = 722177

g:\navy\cto-02Z9\SSL model\site specific trials.xls
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