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1.0 INTRODUCTION

Numerous groundwater investigations have been conducted at Marine Corps Base (MCB),
Camp Lejeune under the Department of the Navy (DON) Installation Restoration Program
(IRP). These studies have identified elevated levels of total metals in shallow groundwater at
almost every site. The degree of contamination, based on dissolved metals analysis of
groundwater samples, is limited. It is believed that the presence of elevated metals are not

always related to past disposal activities for several reasons, which is the basis of this study.

Currently, Records of Decision (ROD) are being prepared for Operable Units No. 1 (Sites 21,
24, and 78) and No. 5 (Site 2). Both RODs are proposing to not remediate shallow groundwater
which contains elevated levels of total metals above State groundwater standards (i.e., North
Carolina Water Quality Standards) and/or Federal drinking water standards (i.e., Maximum
Contaminant Levels). Specifically, remediation of shallow groundwater due to elevated total
metals is not cost effective, or practical, due to the following: (1) the shallow aquifer is not
used for potable supply; (2) the source of metals in groundwater cannot be correlated with soil
data or previous disposal practices; (3) the extent of shallow groundwater contamination
(based on total metals analysis) is widespread and in many cases undefinable, since there are
no apparent contaminant plumes or patterns associated with the metals; and (4) deep
groundwater, which is the source of potable water, is not significantly contaminated with
metals above the standards.

2.0 STUDY OBJECTIVES

The DON/Marine Corps initiated a study on inorganics in groundwater throughout MCB
Camp Lejeune to assess whether total metals in groundwater are related to disposal practices
or to other factors. The overall goal of this study is to pr0vide information that would be used
in consideration of not remediating shallow groundwater at Operable Units No. 1 and No. 5,
and possibly other operable units where total metals are elevated without cause. The
following study objectives were identified:

@ Determine whether the elevated total tﬁetals detected in the shallow aquifer are

related to past disposal practices, well construction factors, sampling techniques, or
suspended particulates in the samples;

2 Determine whether total metals in shallow groundwater are elevated throughout the
region or MCB Camp Lejeune;
(3) Determine whether there is a correlation between elevated total metalsin

groundwater and metals in soil; and



4) Determine whether the concentrations of total metals (i.e., low versus high) is related
to shallow and deep aquifer characteristics.

3.0 SCOPE OF WORK

Groundwater and soil data from a total of 21 sites were compiled as part of the overall study.
Three of the 21 sites are located outside the boundary of the base. These sites include the ABC
Cleaners Superfund Site, located along Route 24 in Jacksonville, and two sites located along
Highway 17 (Off-site Properties No. 1 and No. 2). The two sites along Route 17 were
investigated by the DON/Marine Corps as part of a real estate survey. The other 18 sites are
located throughout various portions of MCB Camp Lejeune (see Figure 1.

Information from studies conducted by Baker and other consultants were obtained to evaluate
metal concentrations in groundwater. The study focused on 14 metals of potential concern to
human health and the environment. Some of the information was collected under the IR .
Program whereas other information was obtained during other investigations (e.g., ABC
Cleaners RI/FS). The following data tables were then prepared to determine why total metals

are generally elevated in shallow groundwater.

Table1- Total Metal Concentrations in Shallow Groundwater by Site
Table2- Summary of Repeat Sampling of Shallow Wells (Sites 2 and 78)
Table 3- Dissolved Metal Concentrations in Shallow Groundwater by Site
Table4- Summary of Total Metal Concentrations in Upgradient Wells

Table5- Comparison of Subsurface Metal Concentrations in Uncontaminated and
Contaminated Wells

Table6-  Total Metal Concentrations in Deep Groundwater by Site

Table7- Summary of Field Parameters in Shallow Monitoring Wells, Deep Monitoring
Wells, and Supply Wells

The tables are presented at the end of this report.



4.0 DATA ANALYSIS

The following discussion represents an analysis of the information contained in each of the

previously mentioned tables.

Table 1 (Total Metal Concentrations in Shallow Groundwater)

All of the sites had at least one (and in most cases several) metal which exceeded either State
water quality standards or Federal drinking water standards. The most frequently detected
metals included chromium, lead, and manganese, which were detected at almost every site
above drinking water standards. Other frequently detected metals which exceeded drihking

water standards included arsenic, beryllium, cadmium, and nickel.

An analysis of the data from Table 1 indicates that elevated total metals are present in
shallow groundwater at every site, including the three sites which are located off base. The
two sites which did not exhibit significant contamination include the ABC Cleaners site (only
chromium exceéded the standards) and Site 48 (only manganese exceeded the standards).

Total metals detected in shallow groundwater at Site 2 exceeded State and/or Federal
standards in seven of the 11 shallow monitoring wells. Manganese was the most frequently
detected metal (7/11). Lead (3/11), chromium (2/11), and cadmium (1/11) were also detected
above the standards,, but less frequently (see Figure 2).

With the exception of Wells 78GW03 and 78GW19, total metals were detected at Site 78
(Hadnot Point Industrial Area) above Federal MCLs or NCWQS in every shallow well (see
Figure 3). The extent of elevated total metals in groun&&ater is widespread, encompassing
approximately one square mile (or approximately 660 acres) in total area. The distribution
and concentration of total metals in shallow groundwater makes it virtually impossible to

identify or illustrate contaminant plumes (see Figure 3).

An analysis of the total metals results indicates the following pattern. Samples exhibiting
elevated levels of lead, chromium, or other contaminants of concern, also exhibited elevated
levels of other metals such as aluminurﬁ, antimony, iron, and zinc. Samples which did not
exhibit elevated levels of lead, chromium, or manganese also did not exhibit elevated levels of

other metals. This pattern indicates that the elevated total metals are not limited to one or



two contaminants, which would be the case if a lead or chromium plume in the groundwater
truly existed. In other words, if a site is impacted by a particular metal due to disposal
activities (say chromium for example), then other metals such as aluminum, lead, or zinc
should not be consistently elevated as in the case of samples collected from the shallow aquifer
at MCB Camp Lejeune. This point is depicted in the data summary tables provided in
Appendix A for Sites 2 and 78. These tables were taken from the Remedial Investigation
Reports for Operable Units No. 1 and No. 5. As an example, note that sample numbers
78-MWO08, 78-MW10, 78-MW11, and 78-MW12 all had elevated levels of total metals when
compared to samples 78-MW09-2 and 78-MWO09-3. It is clear that most of the metal

concentrations in a particular sample follow a consistent pattern throughout.

Table 2 (Comparison of Repeat Sampling of Shallow Wells

Five wells from Sites 2 and 78 were randomly chosen to evaluate total metals concentrations
between sampling rounds. The comparison was limited to only chromium, lead, and
manganese since these contaminants were frequently detected throughout MCB Camp
Lejeune. In several cases, metal concentrations were significantly different between the
sampling rounds. If the shallow aquifer was impacted due to former disposal activities, a
contaminant plume would be present and concentrations would not significantly deviate. The
deviation in metal concentrations may indicate that sampling results are biased due to

suspended particulates in the samples.

Table 3 (Dissolved Metal Concentration in Shallow Groundwater by Site)

The data base for Table 3 was limited to 12 sites since many of the previous investigations (i.e.,
prior to Navy CLEAN) did not analyze for dissolved metals. Nevertheless, an analysis of the
12 sites revealed that elevated levels of dissolved metals in groundwater is limited.
Manganese was the most frequently detected metal above drinking water standards (10 of 12
sites exhibited elevated levels). Lead was detected at only one site (Site 21) above drinking
water standards. Chromium was also detected at only one site (Site 78) above drinking water

standards. No other metal was detected above the standards.

Literature searches have indicated that manganese is a naturally occurring metal in North
Carolina. Therefore, the presence of manganese may not be attributable to site-related

activities (Greenhorne & O’Mara, 1992).



An analysis of the data from Table 3 clearly shows a significant reduction in metal
concentrations when compared to Table 1 (total metals in shallow groundwater). One possible
reason for this reduction is that suspended solids or particles are not being introduced into the
analysis of the sample due to filtering. A second possibility is that the metals are not
significantly present in a dissolved state in shallow groundwater due to the species of metals
under site conditions. It should be noted that calcium and sodium did not exhibit such a
pattern since the salts of these metals are more soluble in water. For example, the
concentrations of total calcium and total sodium versus dissolved calcium and dissolved
sodium are similar and are not affected by the removal of the particulates during filtering.
The fact that these salts do not exhibit the pattern that the other metals show supports the
possibility that total metal concentrations are influenced by particulates in the sample.

Table 4 (Total Metals in Upgradient Shallow Wells)

The data base for Table 4 consists of groundwater results from 14 upgradient shallow
monitoring wells (i.e., one well per site). These wells were installed to determine baseline
groundwater quality to which on-site groundwater conditions could be compared. In some
cases, the upgradient wells were located in areas where other base activities may have

influenced groundwater quality.

The analysis of this data shows that manganese was the most frequently detected metal above
Federal or State standards in upgradient shallow wells. Manganese was detected in 7 of the 14
upgradient wells above drinking water standards. Chromium and lead were also frequently
detected above drinking water standards in upgradient (background) wells. These
contaminants were detected in 6 of the 14 upgradient wells. At Site 2, samples collected from
an upgradient well (2GW9) exhibited elevated levels of chroxﬁium (83p/1), lead (27.2p/1) and
manganese (74Tw1). At Site 78, samples collected from upgradient wells 96W4 and 78GW26
did not exhibit elevated levels of total metals. The concentration range for metals detected

above NC WQS and/of Federal MCLs in upgradient wells is provided below:

® beryllium (ND-46.5 p/1)
¢ cadmium (ND-10 wl)

e chromium (ND-198 w1)
e lead (ND-78.8 /1)

¢ manganese (ND-747 /1)
e mercury (ND-1.6J w1)




Based on the above range representing upgradient wells, none of the on-site wells at Site 2
exhibited total metals above the maximum background concentrations. However, at Site 78,

lead and chromium were detected above the maximum background in several on-site wells.

An analysis of the data from Table 4 indicates that shallow groundwater upgradient of some
sites contains total metals above drinking water standards. A comparison of Table 4 data
against Table 1 data indicates that shallow groundwater samples from upgradient wells are
less contaminated than samples collected from on-site monitoring wells. However, it should be
noted that the data base for Table 4 consists of only 14 wells whereas the data base for Table 1
consists of over 130 wells. Therefore, to assume that upgradient groundwater quality is better
than on-site groundwater quality may not be justified due to the different data bases.

Table 5 (Comparison of Subsurface Metal Concentrations in Uncontaminated and
Contaminated Wells)

The purpose of this table is to determine whether metal concentrations in soils correlate with

the elevated levels of metals in shallow groundwater.

To evaluate this, metals in subsurface soils, representing an area of groundwater
contamination, were compared to metals in subsurface soil in areas which did not exhibit
groundwater contamination. If the elevated total metals in shallow groundwater are present
due to former disposal activities, subsurface metals in soil representing an area of
groundwater contamination would be expected to be elevated or higher than metals in
subsurface soil representing a non-contaminated area. This evaluation assumes that the well
exhibiting elevated total metals is within a source,areé and that the soil sample is

representative of soil impacted by metal contamination.

As shown on Table 5, there is no clear pattern or correlation which indicates that elevated
total metals are due to soil contamination. Note that in many cases, the concentration of
metals which represent “non-contaminated” areas are greater than the metals which
represent “contaminated® areas. Also note that the metals in subsurface soil are within or
close to background subsurface metal concentrations. Therefore, this supports the possibility
that in many cases at MCB Camp Lejeune, the elevated total metals in shallow groundwater

cannot be attributable to a source or to past disposal practices.




Table 6 (Total Metals in Deep Monitoring Wells)

Table 6 presents total metal concentrations in deep groundwater for each site. The data base
is limited to only 8 sites. Metal concentrations in supply wells were alse included for

comparison purposes.

As shown on Table 6, total metals in deep groundwater are below drinking water standards
with a few exceptions. Arsenic and cadmium were detected above the standards in one deep
monitoring well at Site 78 (see Figure 4). Manganese was detected in deep groundwater at
three sites and a few of the supply wells. Lead was detected in one supply well at 16 p/l, which
is slightly above the drinking water standard of 15 p/l.

Elevated total metals are not widespread in deep groundwater for two possible reasons. First,
most metals are not very mobile in the environment, Second, deep groundwater samples may
not have significant amounts of suspended particulates due to different geologic conditions.
Soils in the deeper aquifer are more compacted and consist primarily of calcareous sands,
clays, and limestone fragments. Soils in the shallow aquifer are loosely compacted and consist
primarily of fine-grained sands, silts, and clays. This classification may support the possibility
that suspended solids are collected during sampling, thereby influencing the analysis for total

metals.

Table 7 (Summmary of Field Parameters in Shallow, Deep, and Supply Wells)

Table 7 provides a range of pH and specific conductivity values representative of shallow and
deep groundwater. In general, lower pH values were noted more often in shallow wells than in
deep wells (including the supply wells). This condition may influence the leachability and

speciation of metals in groundwater.

Deep groundwater usually exhibited higher specific conductivity values. High specific
conductivity values are representative of high dissolved conditions. The fact that deep
groundwater generally exhibited higher specific conductivity values indicates that most of the
metals, if present, are in a dissolved state. The high specific conductivity values could also
indicate less suspended particulates due to the geologic conditions of the deep aquifer. The
lower specific conductivity values observed in shallow wells indicates that the metals in the
shallow aquifer are not in a dissolved state. This also supports the possibility that suspended

particulates in the shallow aquifer are influencing the analysis of total metals.



5.0 ANALYSIS OF THE STUDY OBJECTIVES

Each of the objectives identified for this study are analyzed below based on the information
collected.

Objective No. 1 (Determine whether the elevated total metals in the shallow aquifer are

related to past disposal practices, well construction factors, sampling techniques, or suspended

particulates in the samples)

Based on the analysis of information provided in Tables 1 through 7 and Appendix A, it
appears that suspended particulates in groundwater samples could influence the
concentration of total metals in groundwater. Well construction factors and sampling
techniques are probably not a significant factor since the data base is representative of data
obtained by Baker, ESE (Site 28 and 30), Roy F. Weston (ABC Cleaners), and Halliburton
NUS (Site 7). No particular pattern was noted between sites which Baker obtained the
samples versus sites in which other consultants obtained the data. Sampling methods were
also considered. For Sites 63 and 65 for example, samples were collected with a bailer. At
Sites 2 and 78, samples were collected with a low flow pump. All four sites exhibited elevated
levels of total metals in groundwater samples. In addition, due to the fact that deep
groundwater quality is not significantly impacted with metals indicates that well construction
or sampling techniques are probably not factors related to elevated total metals in

groundwater.

With respect to past disposal practices, Table 5 clearly shows that soil concentrations do not
correlate with elevated total metals in groundwater. Based oh this analysis, and on many of
the sites previously investigated, the source of total metals in groundwater cannot be
attributable to soil contamination or disposal practices in many cases. This is based on both
the history of the site as well as the analytical soil results. In some cases, total metals were
detected at elevated levels even when the site history did not correlate with the contaminants
found. For example, Sites 2 and 21 have & history of pesticide storage and handling, and there
are no known disposal areas (i.e., buried debris) within the site boundary. Nevertheless, both
of these sites exhibited several metals above drinking water standards that would not be
expected to be present at high concentrations based on the historical use of the site. These

metals included lead, chromium, beryllium, cadmium, and manganese.



,

Objective No. 2 (Determine whether total metals in shallow groundwater are elevated

throughout the region or MCB Camp Lejeune)

Based on groundwater data obtained from both upgradient wells and off base wells, total
metals were detected above drinking water standards in shallow groundwater in areas that
would not be influenced by former disposal activities at the sites. Given that some of the
upgradient wells are contaminated, it is apparent that total metals in shallow groundwater
are elevated in certain areas of the base outside of the influence of site-related disposal
activities. However, it is unknown whether the shallow aquifer upgradient of the sites is
contaminated due to other base-related activities or whether the levels in groundwater

samples are also elevated due to the influence of suspended fines in the samples.

Objective No. 3 {(Determine whether there is a correlation between elevated total metals in

groundwater and metals in soil)

An evaluation of the data presented in Table 5 shows that metals in soil samples collected in
areas of groundwater contamination are not elevated when compared to metals in soil samples
collected in areas that did not exhibit groundwater contamination. This supports the
possibility that in many cases, elevated levels of total metals in shallow groundwater are not
related to the disposal history at the site. As previously mentioned, sites which did not exhibit
soil contamination (when compared to background soil levels) or did not have a history of
disposal indicative of metals contamination still exhibited elevated levels of total metals in
groundwater. Since there is no apparent correlation between metals in soil and total metals in
groundwater, then the possibility exists that the elevated total metals in groundwater are

biased high due to suspended particulates.

Objective No. 4 (Determine whether the concentrations of total metals in groundwater is

related to shallow and deep aquifer characteristics)

There is some evidence that the geologic conditions of the shallow and deep aquifers influence
the amount of total metals detected in groundwater samples. The fact that the deep aquifer
generally exhibited higher specific conductivity values indicates that there is more dissolved
constituents in the deep aquifer when compared to the shallow aquifer. This was evident when
comparing Table 1 (total metals in shallow groundwater) to Table 6 (total metals in deep
groundwater). Table 6 did not indicate significant levels of total metals in deep groundwater
throughout MCB Camp Lejeune.



The geologic conditions of the shallow aquifer would tend to result in samples that may
contain suspended particulates. The suspended particulates could influence the total metals

concentrations in the samples.
6.0 CONCLUSIONS

1. Elevated levels of total metals in the shallow aquifer are probably influenced to some

degree by the geologic conditions of the site.

2. There is no correlation between metal levels in soil and total metals in groundwater.
Therefore, elevated total metals in groundwater cannot be attributable to soil

contamination of past disposal practices.

3. Elevated levels of total metals in the shallow aquifer may be biased high due to suspended -

particulates in the samples.

4. Dissolved metals in groundwater were generally below Federal MCLs and NC WQS and
therefore, do not present a significant problem at MCB Camp Lejeune.

5. Total and dissolved metal concentrations in the Castle Hayne aquifer were generally

below drinking water standards and therefore, do not present a significant problem at
MCB Camp Lejeune.

6. The presence of manganese in shallow and deep groundwater may be due to naturally

occurring geologic conditions.
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7.0 RECOMMENDATIONS

1. Remediation of total metals in the shallow aquifer at Operable Units 1 and 5 is not

recommended based on the following:

e Elevated metals in groundwater at both operable units does not appear to be related to
soil contamination or past disposal practices;

® The distribution of total metals in groundwater is not characteristic of a plume that
would be present due to a source of contamination;

® Remediation of total metals would not be practical from an engineering or cost
standpoint; and A

e Currently, there is no human or environmental exposure to shallow groundwater.

2. Additional background wells should be installed at all sites in order to provide a baseline
for comparing on-site groundwater quality.

11
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TABLE 1
TOTAL METALS BY SITE
SHALLOW MONITORING WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA

FEDERAL
Site Number NCWQS MCL Site 1 Site 2 Site 6 Site 7 Site 9 Site 21 Slte 24 Site 28 Site 30 Slte 41 Site 43 Site 44
Units ug/L ug/l ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/l ug/L

Arsenic 50 50 7.2-57.4 2.2-236 ND - 233 ND - 43.4] ND ND- 101 ND - 116} 5.4-13) 6.4-12) 24-36. ND-23.4 ND- 570
Barum 2000 2000 335.833 46 - 1420 ND- 1020 427-64] ND - 1060 ND - 647 ND- 1120 78.8.576 60.1 - 396 552999 220 - 745 3153180
Bervilium NE 4 2.7]-434 1-3 ND-7.5 ND-16.3J ND ND-$8 ND-19 ND-1.2) ND-2.4 0.80 - 42.8 1.5-4.2 1.4-36.6
Cadmium s B ND - 129 7 ND ND ND ND ND-12 3.31-173) ND - 10.7J 3.2-110 ND - 6.9 ND - 32
Calcium NA NA 8850 - 726000 | $710-450000 | 5430-64900 | 5050.51300 | 16100.90700 | 6130J-63000] | ND-151000 | 20200-160000 | 1730~ 11900 | 8750-828000 | 10300-91900 ! 2430-191000
Chromium 50 100 172 - 627 11-117 ND - 201 47.8-220 ND- 214 ND - 348) 19.316 9,0] - 140 42.8 - 106] 10.5- 244 161 - 249 126 - 895
Copper 1000 1300 446117 3-23 ND - 175 17.7-36.4 ND-39.7 ND - 84 ND- 52 18.8]-75.4 15.8-42.5 16.3 - 1030 64.1- 104 28.6-313
Lead 15 15 40.8J- 1761 2.7-448 ND - 200 23-373 ND- 127 ND - 2000) 5.1.89 20.35 - 234) 7.23-113) 4.8 -9340 16.5-28.3 15.8-508
Manganese 50 50(1) 125.1720 21-190 ND - 362 569220 ND-91.3 59 - 276] 29 - 518 82.2-304 78.5- 578 56.6- 2110 726297 881730

. Intereuny 11 2 ND- 1.2} ND ND -.46 0.2-0.36 ND- 1.4 ND - 2.4] ND-3.2 ND - 1.4} 0.88) - 0.9) 0.13.0.92 ND - 0.24 ND- 1.1
[ Nickel 100 100 28.5 - 426 ND ND-41.9 ND ND ND- 123 ND- 140 ND . 59.8 17.1) - 52.6) 28.8 - 137 205143 21.9 - 486
Sodium NA NA 9090 - 19000 ND. 103000 | 1110-68700 | 7040-156000 { 1390-4170 7950- 15700 | 3230-19200 | 9480-74700 $320-8100 | 2080 - 40200 9160 - 22100 4060 - 12600
Vanadium NE NE 214-640 9. 184 ND - 330 37.8-423 ND - 175 ND - 419 ND - 408 6.1-164 5710} 20.4 - 244 122-233 184 - 759
Zinc 2100 5000 (1) ND- 1110 6.146 ND - 1620 836-133 ND-118 271 - 487) 20- 650 ND 79.2- 104 25.7. 5180 19 661J 87.3 - 2800]

ABC Offsite Offsite
Site Number Site 48 Site 63 Site 65 " 8ite 69 Site 78 Site 82 Cleaners Property #1 Property #2
Units ug/L ug/L ug/L ug/h, ug/L ug/L ug/L ug/L ug/L
Arsenic ND ND-23.4 ND - 308 29-29.0 ND - 403) ND-67.8 ND- 12 10.3 - 160 ND NOTES:
Barium 18- 513 36.1 - 5410 105 - 638 46.5 - 850 ND - 1250 ND - 540 35-220 ND - 468 ND 1 - Value is estimated.
JB - Value is estimated below the CRDL, but greater than the IDL.

{Beryllium ND ND-3.1 ND 1.3-10.6 ND- 19 ND NA ND-8.5 ND NE - Not established
Cadmium 2.2-33 ND ND 24-11.4 ND-21 ND NA ND ND NA - Not analyzed.
Calcium 30600 - 115000 | 2830-24300 | 33300-181000 | 2010-38700 | ND-642000 | €580 -60800 790 - 16000 ND - 22800 ND - $200 ND - Not detected.
Chromium 55175 44134 50.1-364 15.1 - 159 ND - 858J ND- 174 ND - 57 52.8-636 ND - 94 NCWQS - North Carolina Water Quality Standard
Copper 3.0-13.5 10.7-126 28.2-127 16.2-70.8 ND - 699 ND-29.3 ND- 89 ND- 140 ND :‘:;: L M"f"";"&gg‘"‘"m Level
Lead ND 43 -369 19.1-132 7.8-188 ND - 360J ND- 89 ND - 10 12,3 -345 6.3-62.3
Mangancse 38.1 - 585 503 -1020 56.2-474 13.0-912 26-714 26.9 -283 4-44 $6-973 ND - 60.1
Mercury 0.04-0.09 ND-0.20 ND-0.29 0,10 - 0.94 ND- 1.5 ND-0.66 NA ND ND
Nickel ND 19.8 - 54.2 19.4-3843 13.6-99.8 ND- 234 ND-34.6 ND-77 40.2-380 ND
Sodium 5750 - 8760 3150- 7100 3850 - 11700 4790-41300 | ND-42500 | 567036500 | 5800 -33000 ND -9390 ND - 7630
Vanadium 3.4-128 79-163 59.8- 433 17.3 - 210 ND - 1700 ND - 256 ND - 45 70-739 ND - 64.7
Zinc ND -303 $8.5]-1110) 148] - 406J 36.2.12100 61-967J ND - 204 14220 ND-T736 ND - 40.8 TABLELXLS Pags 1of |




TABLE 2
COMPARISON OF REPEAT SAMPLING OF SHALLOW WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA

Well 2GW01 2GW03 2GW06 2GW08 2GW09
Date 5/1993 3/1994 5/1993 3/1994 5/1993 3/1994 5/1993 3/1994 5/1993 3/1994
Chromium 18 ND 11 ND 15 ND ND ND 25 83
Lead 15.5J ND 3.5 ND 671 ND ND 3.4 27217 23.6
Manganese 55 47 21 ND 79 140 53 415 290 747
Well 78GW0S5 78GW08 78GW15 78GW16 78GW19
Date 1/1991 4/1994 171991 4/1994 1/1991 4/1994 1/1991 4/1994 1/1991 4/1994
Chromium ND 17]) 91.8 49117 21.4 2157 209 3537 13.8 ND
Lead 13.6 13.1J 54.1 131J 16.6 53 100 224 31.7 8.3
Manganese 162 1617 46.5 213) 183 115 983 150 79 26
NOTES:
J - Value is estimated..
ND - Not detected.

TABLE2.XLSPage 1 of 1
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DISSOLVED METALS BY SITE

TABLE 3

SHALLOW MONITORING WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA

)

FEDERAL
Stte Number| ~NCWGQS MCL Site 1 Stte2 Stte 6 Site 7 Stte s Site 21 Site 24 Site28 | Ste30 Stte 41 Stted3 | Sitedd

Units ug/L wg/L wg/L w/L »g/L w/L /L wg/L L we/L ug/l w/L wg/L wg/L
Ansenic 50 sa NA 22-7.1 ND NA ND ND- 10.6 ND - 163 NA NA 22-47 NA NA
Barum 2000 2000 NA 25 - 149 ND NA ND ND ND NA NA 124 - 451 NA NA
Beryllium NE 4 NA 1 ND NA ND ND ND NA NA 0.80-3.2 NA NA
Cadmium s s NA ND ND NA ND ND.s ND NA NA 3.2-42 NA NA
Calcium NA NA NA_ | $800-441000 | 6230 -57400 NA 15800 - £2400 35900 ND- 113000 | NA NA | 4710-138000 NA NA
Chromium 50 100 NA 10 ND NA ND ND ND NA NA $3-96 NA NA
Copper 1000 1300 NA 2-9 ND NA ND ND ND NA NA 163.23.9 NA NA
Lead 13 15 NA 2.1 ND NA ND ND-94 ND NA NA 10 NA NA
Manganese 50 50(1) NA 17-129 ND-92.7 NA ND 40- 134 ND -320 NA NA 7.1-521 NA NA
Mercury 11 2 NA ND ND NA ND ND ND-0.5 NA NA 0.13-0.20 NA NA
Nickel 100 100 NA ND ND NA ND ND ND - 87 NA NA 288312 NA NA
Sodium " NA NA NA | ND-103000 | 1420-70500 NA 1280 - 3860 16200 ND-183000 | NA NA | 2300-34200 NA NA
Vansdiom NE NE NA P ND NA ND ND ND NA NA 204 NA NA
Zine 2100 5000(1) | NA s-33 ND - 350 NA ND 6B-50 ND - 437 NA NA 106- 123 NA NA

ABC Ofmite Offstte
Stte Number| Site 48 Site 63 Site 65 Site 69 Site 78 Stte 82 Qieaners Property ¥1 | Property#2

Units w/L ug/L wg/L wg/L wg/L ug/L w/L ug/L wg/L
Anenic ND NA NA 2.9 ND-216 ND NA ND-1838 ND NOTES:
Barium 16.8-216 NA NA 13.7-358 ND ND NA ND ND 1+ Value is estimated,
Beryllium ND NA NA 1.3 ND ND NA ND ND :g: '.‘;‘;"‘ ;m m below the CRDL, bt greater than the IDL.
Cadmium ND-3.1 NA NA 2.4 ND ND NA ND ND N« Not analysod
Calcivm 72600 - 80700 NA NA | 764-10600 | ND-296000 | 15200 - 58500 NA ND - 7710 ND ND - Net detected.
Chromium ND NA NA 12 ND - 39 ND NA ND-30.0 ND NCWQS - North Carolina Water Quality Standard
Copper 2.6-76 NA NA 162 ND- 121 ND NA ND- 107 ND MCL - Maximum Confaminant Level
Lead ND NA NA 1 ND- 172 ND NA ND- 15.8 ND m- y MCL
Manganese 39.7- 539 NA NA 2.5.139 ND- 152 21-127 NA ND-63.8 ND-213
Mercury 0.05-0.09 NA NA 0.1 ND-0.6 ND NA ND ND
Nickel ND NA NA 13.6 ND ND NA ND ND
Sodium 6430 - 8920 NA NA | 5170.41100 | ND-42200 | 3980 -36000 NA ND.9540 | ND-6750
Vanadium ND NA NA 16.6 ND ND NA ND _ ND
Zinc ND NA NA 707670 ND - 58 ND- 119 NA ND - 468 ND -222 TABLESXLE! Page 1 of 1
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TABLE 4
SUMMARY OF TOTAL METALS IN UPGRADIENT WELLS

SHALLOW MONITORING WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA

)

Upgradient | Upgradient | Upgradient | Upgradient | Upgradient | Upgradient | Upgradient | Upgradient | Upgradient | Upgradient | Upgradient | Upgradient
of Stte of Site of Site of Stte of Site of Sites of Site of Site of Site of Site of Site of Site
FEDERAL 1 2 € 7 2 21and 78 24 28 30 41 43 “
Well Number] NCWQS MCL 1GW06 2GW09 6BP6S 7GW03 SCWAS 78GW26 24GW07 28GWO4 41GW0S
Unlts ng/L ug/L ug/L ug/L ug/L ug/L ag/L ug/L ug/L ug/L up/L
Anenic 50 50 17.87 129 ND ND ND ND 3.7J 747 13.1 " "
Barium 2000 2000 548 128 257 428 713 ND ND 576 g 5.7 2 S _
Beryllium NE 4 3213 3 ND ND ND ND ND 93] « 1.6 @ v
Cademivm s s ND ND ND ND ND not reported ND 33] 3 10 3 3
Chromium 0 100 193 75 198 124 ND 13 37 122 3 54.4 z = :
| Copper 1000 1300 64.8 25 35.6 36.4 ND ND ND 2077 E 7 = s _
Lead 15 15 78.87 272 644 3037 ND 9 114 2247 5 23.7 = = ]
Mangancse 50 S0 202 747 84.5 5697 ND ND 39 206 g 203 g g _]
Mercury 11 2 167 ND ND 03¢ ND ND ND ND 2 0.16 80 S
Nickel 100 100 51.6 ND ND ND ND ND ND 39.8 ) 38 =) = ]
Vanadium NE NE 214 8% 209 152 ND 149 4 853 2 38.1 z > _
Zinc 2100 5000 (1) ND 103 56.6 8647 ND 63.1 41 ND 173
Upgradient | Upgradient | Upgradient | Upgradient | Upgradient | Upgradient Upgradient | Upgradient | Upgradient
of Stte of Stte of Site of Stte of Site of Stte of ABC of Offsite of Offaite
43 63 65 69 78 82 Cleaners Property ¥1 { Property #2
Well Number|  48GW1 69GW07 IGW04 6MW35 MW-S01
Units ug/L ug/L ug/L ug/L ag/L
Arsenic ND 29 ND ND ND _| nores:
Barium .47 g g 46.5 ND ND 33 g S T 5 Value s estimuted
Beryllium ND 7)) o 13 ND 'ND NA v - n __| 7B Value is cstimated below the CRDL, but grester than the IDL.
Cadmium 257 5 3 24 ND ND NA 213 ] :E . ‘;’;" established.
Chromium ND £S -3 158 ND ND ND z z m‘;: e m
Copper ND = ] 162 ND ND ND a e ] NCWQS - North Carolina Water Quality Standard
Lead ND 2 2 78 ND ND 3 2 2 MCL - Maximum Contaminant Level
Manganese 70.6 k: E 13 ND ND 10 T T 7] - SecondayMcL
L4 = | i 1e —
Mercury ND 80 &0 0.1 ND ND NA 2 2
Nickel ND =] = 13.6 ND ND ND j=] =
Vanadium 347 o e 17.3 ND ND 9 e ]
Zinc ND “ “ 362 ND ND 23 “ Z ]

TABLEAXLS / Page 1 of |
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TABLE §

COMPARISON OF INORGANIC SUBSURFACE SOIL CONCENTRATIONS IN "CLEAN" AND "CONTAMINATED" WELLS

MCB, CAMP LEJEUNE, NORTH CAROLINA

Shaded area indicates inorganic which exceeded &8 MCL and/or NCWQS in groundwater sample.

T - Value ix estimated.

JB « Value is estimated below the CRDL, but greater than the IDL.

Camp Lejecne Background Site 1 Site 2 Site 6 Site 7 Site 9 Stte 21
Sabsurface Soil Data "Gean” | "Contaminated” | "Clean” "Contaminated" "Clean® *Contaminated” | “Clean™ | "Contaminated” | "Clean® | “"Contaminated® | “Clean® | "Contaminated”
Units me/ke mg/kg mg/kg mg/kg mp/kg mg/kg mg/kg mgky | mg/kg mg/kg me/kg mgkg mg/kg
Well Number - - 1GW07 2GW09 W18 6GW15 TGW3 1GW02 IGWS ICW1 21GWa3 21GW02
Soll Sample Number ~ - 2-GW07-01 2-GW09-02 | 6-GW18-0303 5-GW15-03 GW03-002 GW02-7595 9-GWS-03 9-SB35-03 21-GW03 11-GW02
Ansenic 0.03 -0.47 NA NA 171 ND ND ND 15 ND ND ND ND 053]
Barium 2-11 NA NA 1257 ND ND ND 6.6 71 ND ND ND 44
Beryllium 0.03-0.23 NA NA ND ND ND ND ND ND
KCadmium 0.17-12 NA NA ND ND ND _ ND 13 ND
Chromium 2.9 NA NA 1097 46 ND o 52 ND
{Copper 047-2 NA NA 0977 ND ND ND ND
Lead 1-12 NA NA 2 43 335 s 23 344 16
Mangancse 040-8 NA NA 431 4.1 ND 1.3B 3 ND 371
Mearcury 0.01-0.11 NA NA 037 ND ND ND 10.13 048 ND ND
Nickel 0.70-35.0 NA NA ND ND ND 34 118 ND ND ND ND
Vanadium 0.78-13 NA NA 13.87 ND ND 298 3.3 4.3 ND ND 15.5 441
Zice 0.40-12 NA NA ND ND ND 13 ND ND 617 3.7 33
NOTES: ‘

NA - No available wells to compare OR compound waa not snalyzed
ND - Not detected.

NCWQS - North Carolina Water Quality Standard

MCL - Maximum Contaminant Level

(1) - Secondary MCL

TABLESXLS /Page 1 0f &
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TABLE 5

COMPARISON OF INORGANIC SUBSURFACE SOIL CONCENTRATIONS IN "CLEAN" AND "CONTAMINATED" WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA

Shaded area indicates inorganic which excoeded 8 MCL and/or NCWQS in groundwater sample.
J « Value is estimated.
JB - Value is estimated below the CRDL, but greater than the IDL.

NA » No available wells to compare OR compound was not analyzed,
ND - Not detected.

NCWQS - North Carolina Water Quality Standacd

MCL - Maximum Contaminant Level
(1) - Secondary MCL

Stte 24 Stte 28 Stte 30 Site 41 She 43 Site 44
"Clean” | "Contaminsted® | "Clean” | "Contsminated® | "Clean" | “Contaminsted® "Clean” "Contaminsted” | "Clean” | “Contaminated" *Clean” *Contaminated”
Units] _mg/kg mekg me/ke mg/kg mg/kg me/kg mpfkg mg/kg mg/ke _mg/kg me/kg me/ky
Well Number| 24GW10 24GW02 - - - - 41GW04 41-GW11 OBGWO1 BCW02 44GW02 44GWO1
Sofl Sample Number{ 24-GW10 | 24 BDA-SB09 - - - - 41.GW04-DW AGWIL-01 | OGWOI00 |  43-GW02-00 | 44-GW02-035 —
Arsenic ND ND NA NA. NA NA 0.51 16 ND ND ND 1.7
Barium ND ND NA NA NA NA ND
Beryllivm ND NA NA NA NA
{Cadmium ND NA NA NA NA
| Crromium 112 NA NA NA NA
{Conper ND NA NA NA NA
Lead 467 NA NA NA NA
Mangancse 4.7 NA NA NA NA
Meroury ND NA NA NA NA
[Nickel ND NA NA NA NA
Vanadivm 18.4 10 NA NA NA NA 6.8 93 72 5.8 s
7ine ND 78 NA NA NA NA 77 ] 20 3 32
NOTES:

TABLES.XLS / Page 2014
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TABLE 5§
COMPARISON OF INORGANIC SUBSURFACE SOIL CONCENTRATIONS IN "CLEAN" AND "CONTAMINATED" WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA
Site 48 Site 63 Stte 65 Site 69 Site 78 Skte 82
*Clean® | "Contaminated® | "Clean” | "Contaminated” | “Clean" | "Contaminated” | "Clean” | "Contaminated” | "Clesn" | "Contaminated” | "Clean” | "Conteminsted”
Units mg/kg my/kg mp/kg mp/kg me/kg meg/ke —mekg me/kg mg, mg/kg mg/kg _mgke
Well Number| _48-GWo1 B.GW0 GMWa3 EMWO02 6SMWO3 SSMWa2 69-GW11 69-GW03 78GW34 78GW24-1 6Cw28 S2MW3
Soll Sample Number| 48 GWIA-01 450303 ©MWD04 | 63.MW02.06 | 65.MWO3-11 | 65-MW02-06 | 69-GW11-04 | 69-CSA-SB3.00 | 78.GW34 | 78-B503SB03 | 6GW2809 | 6.GW27D06
Arsenic 13 0773 ND ND N ] oes 0.63 ND__ | i 031 15.9
Burium 211 15 ND ND 34 68 56 ND
Beryllium 02 0.19 ND ND 03 ND
Cadmium 1.4 1.8] ND ND 0.56
Ctromium 122 12.6 71 68
Copper 33 12 ND 38
Lead 323 143 4.2 43
Manganese 7 49 4 ND
Mercury ND ND ND NA NA 0.06 0.03 ND ND ND ND
Nickel 22 197 ND ND ND ND 32 3 ND ND ND ND
Vanadium 283 2081 ND ND 44 3 44 36 187 192 ND ND
Zinc ND ND ND ND 27 32 " 79 ND ND
NOTES:

Shaded ares indicates inorganic which exceeded 8 MCL and/or NCWQS in groundwater sample.

J - Value is estimated.

JB - Value is estimated below the CRDL, but greater than the [DL.
NA. - No available wells to compars OR compound was not analyzed.

ND - Not detected.

NCWQS - North Carolinae Water Quality Standard
MCL - Maxinum Contaminant Level

(1) » Secondary MCL

TABLESXLS /Page 3 o4
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TABLE 5
COMPARISON OF INORGANIC SUBSURFACE SOIL CONCENTRATIONS IN "CLEAN" AND "CONTAMINATED" WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA

ABC Qleanens Offsite Property #1 Offsite Property #2
"Clean” | "Contaminated® | "Clean® | *Contaminated® | "Clean” | "Contaminated”
Units] wnp/kg mg/kg | mg/ke mg/kg __mp/kp mp/kg
Welt Number - - - - - -
Soft Sample Number - - - - - -
Arsenic NA NA NA NA NA NA
Barium NA NA NA NA NA NA
Beryllium NA NA NA NA NA NA
Cadmium NA NA NA NA NA NA
Chromium NA NA NA NA NA NA
Copper NA NA NA NA NA NA
Lead NA NA NA NA NA NA
Mang: NA NA NA NA NA NA
Mercury NA NA NA NA NA NA
Nickel NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA
NA NA NA NA NA NA
NOTES:

Shaded area indicates inorganic which exceeded 8 MCL and/or NCWQS in groundwater sample.
J - Value is estimated,

JB - Value is estimated below the CRDL, but grester than the IDL.

NA - No availsble wells to compare OR compound was not analyzed.

ND - Not detected.

NCWQS - North Carolin Water Quality Standard

MCL - Maximum Contaminant Level

(1) - Secondary MCL

TABLES.XLS/Page d of 4



(1) - Range is based on 67 supply wells located throughout MCB, Camp Lejeune, NC.

TABLE 6
TOTAL METALS BY SITE
DEEP MONITORING WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA
ABC Base
Stte § Site 2 Site § Slte 7 Site 9 Stte 21 Site 24 Site 28 Site 30 Slte 41 Site 43 Site 44 Site 48 Bite £3 Site 65 She 69 SHe 78 Site 82 Oleanery Supply Wells (1)
Ansenic ND ND ND N T 22-9.6 I R I S 22-35 | 2-118J ND ND- 14 ND
Barium 1420 ND ND DR P 22,6186 R I IR I 423-580 | ND-547 ND 436 ND
Beryllium ND ND ND N S T 32 L 1 AL 0.80.0.89 | WD ND NA NA
Cadmium = ND ND = ND 2 = = =2 4.2-41 = =2 2 = =2 3.2 ND-21 ND NA ND
o ) 200 e R S 2 ) O T W T e TTTe T e
Chromium =z 16 ND = ND el lzlz ssew0s | 2 | Bl x L3 | 3 | 83:207] N0 ND ND-32 ND
Copper & ND ND & ND sl os | &1 & 29 el =] & o 16.3 ND ND ND-41 ND - 130
Lead 2 ND ND 2 ND 2 ¢ 2 2 1.0-1L1 $ 7] “T “j ST 8 3.1-68 ND ND ND- 10 16
_a =) alala-lAa ot Al alaltal g .1 ND-
Manganese o ND ND-33.5 e ND e ° ° ) 169-101 | © o ° ° © [ s37.114 | ND-s91 | ND.216 | ND.4s 10- 120
Z ZTZTZTA ZTZTZTETEZ
Mercury = ND ND ND IR A 0.15-0.17 N R TR nE 0.16-0.17 | ND-03 ND NA ND
Nickel ND ND ND L L L 312 0 T 1 28.8 ND ND ND-14 NA
Vasadium ND ND ND jL_ 1 L 20.4.49.3 T I A 20.4 ND-24] ND ND- 15 NA
Zinc ND ND ND 17.8-33.3 31.1-487 | ND-1811J ND 58-390 ND- 120
NOTES:
J - Value is estimated..
NA- Not analyzed. .
ND - Not detected.

TABLESXLS/Pagelof |



TABLE 7
SUMMARY OF FIELD PARAMETERS IN
SHALLOW, DEEP, AND SUPPLY WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA

Shallow Wells Deep Wells Supply Wells
Average Average Average
Range (1) Maximum Range (2) Maximum Range (3) Maximum
pH (standard units) 4.5.7.28 6.08 7.52-11.34 8.88 6.91-7.45 732
Specific ,
Conductivity 40-580 267 149 - 525 350 212-511 353
(micromhos/cm)

(1) - Based on data from 11 sites.
(2) - Based on data from 6 sites.
(3) - Based on data from 9 supply wells.

TABLE7.XLS/Page 1 of }
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FIGURE 1
SITE LOCATION MAP
INORGANIC GROUNDWATER STUDY

MARINE CORPS, BASE, CAMP' LEJEUNE
NORTH CAROLINA

| O/53 U812




2GWw9

)

ROUND 1

JOTAL
CHROMIUM (S)
MANGANESE (5)
LEAD (FAL)

75
290
27.2)

BERYLLIUM (F
— CHROMIUM (S
LEAD (FAL

MANGANESE" (S)

MANGANESE (S) 129

FILTERED
BERYLLIUM (F) 5
MANGANESE " (S)

NA

NA

2GW2

BOUND 1

\ BERYLLIUM (F)
\ CADMIUM (F/S)
\ | MANGANESE "(S)

\ LEAD (FAL)

\ FILTERED
\ MANGANESE (S)

1.0B
7.0
55.0
15.5J

51.0

=o

ROUND 2

TOTAL
MANGANESE (S) 92
g \
ND

S673
RAW WATER
RESERVOIR

CHROMIUM (S) 117
LEAD (FAL 44.8 \! =
MANGANESE (S) 190 X MANGANESE (S) 72.0
MANGANESE (S) 51 \ FILIERED
N7~ 26w ND
A\ . e ———
Wy f——— =X~ —__
26W5 RV \ -~
— -—
\\' \\ 26W7
Wy
NE A ROUND 1
Wk Y TomaL
\\ \ BARIUM (S) 1420
‘. BARIUM (S) 1400
ROUND_1 :
JOTAL PPROXIMATE LOCATIO F »
MANGANESE (S) 78.0 FORMER SAILROAD. SIDING ‘! _ QZGWSD ;
— ‘ i TEeEn izimziri{pu‘olw FEB. 10, 1952 . y P
\ \ |MANGANESE (S) 65.0 ] \\{K_ by @
\ N R ROQUND_1
ROUND 2 : 1olak
] MANGANESE (S) 53.0
Sk 1 26W
MANGANESE (s) 140 ﬂj‘%%m cye
MANGANESE (s) 156 2GWE SR\ -
TOTAL
NOTE: MANGANESE (S) 415
~GROUNDWATER SAMPLE STATIONS
SHOWN WITHOUT CONCENTRATIONS %% [MANGANESE (S) 402
INDICATES LEVELS BELOW APPLICABL )
STANDARDS. SEE TABLES IN TEXT. S‘L SCAINCE
771028R Baeker Environmental, re.

LEGEND®

2GW1
<
(")
(s)
(FaL)
NO
NA

GROUNDWATER WELL

EXCEEDS FEDERAL STANDARD
EXCEEDS STATE STANDARD

FEDERAL ACTION LEVEL

NOT DETECTED ABOYE APPLICABLE STANDARDS
NOT ANALYZED

ESTIMATED CONCENTRATIONS

”O’\C NTRATIONS EXPRESSED IN ug/I(ppb)
URCE: LANTDIY, FEB.

1992

FIGURE 2
POSITIVE DETECTIONS ABOVE APPLICABLE FEDERAL
AND STATE STANDARDS FOR TOTAL AND FILTERED
INORGANIC ANALYTES IN GROUNDWATER
- SITE 2
REMEDIAL INVESTIGATION CTO-0174
MARINE CORPS BASE, CAMP LEJEUNE
NORTH CAROLINA




N~ 2 P W
™~ ~~BERYLLIUM 4.0 HP-837[x § 78GW26 @ ARSENIC
N\ _ CHROMIUM 215J {OFF THE (NS) , gi%u-l'gg‘
-: MANGANESE FH MAP) (APPROX, /| CHROM —
/ 115 800%) 277 | MANGANESE
/,'/ Sk i
/ | CHROMIUM 1014 ],
! MANGANESE o < . *
‘e EE%:MIUM 11231 ; v > /v/«_z/:7BGW22-\.3 CHROMIUM 824
& ARSENIC 60.5 B | o N LEAD 30.5
\“"--4 BERYLLIUM 3.0 MANGANESE 58 HP—GO%‘('/'// g BERYLLIUM 2.0 /.
\ CHROMIUM 491J 8’_'\/7/\( (:? e CHROMIUM 231'3 e "
. |LEAD 1310 | [CHROMIUM 222 A2 N 3 |EAD 118 o =
- %\ MANGANESE 2134 | |LEAD 26.4J 78GW19X MANGANESE 93J S | CHROMIUM 83
T {MERCURY 1.3J MANGANESE 574 S O, N\ - — LEAD 37.2
S " | MANGANESE 70
. <[ BERYLLIUM
A s CHROMIUM
™ LSNPS LEAD
N N A ) MANGANESE
| e, SN - e
[ .. N\ S CHROMIUM 55
] BARIUM 1250 LEAD 18.1
H BERYLLIUM 5.0 MANGANESE 8s
i CHROMIUM 400J :
LEAD 61,5 ;
MANGANESE 135 |~ RITIY 19.1
o T MANGANESE 85) N
Co- W T, \
E S Ni i ET e HP-g42(7
i BARIUW “HP =603 YT »" ~[BERYLLIUM 40" \
: BERYLLIUM - Ersgy N S| CHROMIUM 238 A
CHROMIUM L LV 8GWQE 5 BERYLLIUM 8.0 |{LEAD 272 | < 7BGW34 !
{LEAD QI <, CHROMIUM 353 | | MANGANESE 158 A \
MANGANESE . Z| LEAD 224 - AT
MERCURY \ | MANGANESE 150 |
; o 7N A A
\ 05 \4\\ : CHROMIUM 14 |
) AN ) o LEAD 35.5 aly A ¥
e : 78GW09 S5 N\ E N S . [MANGANESE 581
|k [MANGANESE 1614 (NS EHROMIUN 11 o 7
e JLEAD 20,2
G MANGANESE 62 . \
: . 4// e V/, Q /“/.ﬁ. . .
N S AESN /’< Nl CHROMIUM™ . 38 \
| BERYLLIUM 5.0 PN/ [BERTILION MANGANESE - 57 |1
: BERYLLIUM « | CHROMIUM 412
i | CADMIUM < |CEAp 195 "S5 4| CHROMIUM \
D ; e MANGANESE 174 | 7 S\ WaNoanese
MANGANESE ? 7 N /,/ RN MERCURY
NICKEL 136 A R [ NICKEL \
N F . ~» < — ) //‘
: - ARSENIC 405J - 23 ’ \ :
: BERYLLIUM 12 {cHROMIUM 65 /
7| CADMIUM 8.0 LEAD 21,8 ] ya
- [LEAD 19.6 MANGANESE 62 |
| MANGANESE 141 [ ~ i

.o PR

. 2, 4
GG

v N
iz

.ﬁ>§q 2~
T RN
i)

/4

. o :g‘(;
)7 &

s 7o
X e =" [CHROMIUM 2011 (
e RYLLiuw "0, |WANCANESE 08| AN
| CHROMIUM A A e
/| LEAD Ry on 4 A
| MANGANESE D 4‘};, &
NICKEL N T :
\(// 05
SN/
@Jﬁ 1 T S

CHROMIUM
/ LEAD
_ MANGANESE

A

N X e
o /V N

N ?/'acwé\s 4

A TN s
N, "'4?}?\1.\ Vs BSOS o,
¥ CP C S N >/<tu%

P

Fo “'\;7-.’?:[)5‘:)1’ POINT
S )/ mRRWAGE TREATMENT
SR PLANT e

\t. Y TL. 3689 R N
RS y -
e \/— 690 7 v .

AN e N
 8a9 748
N \f
TED N

NOTES: AN

—ALL CONCENTRATIONS REPOR o\ %
IN MICROGRAMS PER LITER (ug/I). o s :
~MONITORING WELLS SHOWN X PR
WITHOUT CONCENTRATIONS el

oo PIENIE gy

INDICATE NONDETECTABLE LEVELS \
Of TalL METALS ABOVE STANDARDS\

~MONITORING WELLS SAMPLED a
FRCM MAY 21 TO MAY 24, 1883. \

1771028R

-, Baker Environmental, re.

75%’” EXISTING SHALLOW MONITORING WELL INSTALLED BY E£SE, 1984~1391 FIGURE 3

780w33  SHALLOW MONITORING WELL INSTALLED BY POSITIVE DETECTIONS OF TAL METALS ABOVE
® BAKER ENVIRONMENTAL, INC., 1993 FEDERAL MCLs AND/OR NCWQS IN SHALLOW WELLS
~»  APPROXIMATE DIRECTION OF GROUNDWATER FLOW , . SITE 78
(NS)  NOT SAMPLED FOR TAL METALS _

HPZP03  WATER SUPPLY WELL (ACTIVE)-NOT SAMPLED REMAER?tLéLCé’\éggSB]—ig?TlC?S\TAPCJEOJEUON1E77

HP=801  WATER SUPPLY WELL (INACTIVE)-NOT SAMPLED )

sousce: LANTDIV, FEBRUARY 1992 NORTH CAROLINA




C

S~— \ Hp-637 EBRCN o
\ \\ (oFF B 7 # Oy
\ MAP) o

NOTES:

~ALL CONCENTRATIONS REPORTED
IN MICROGRAMS PER LITER (ug/!).
~MONITORING WELLS SHOWN
WITHOUT CONCENTRATIONS
INDICATE NONDETECTABLE LEVELS \\
OF TAL METALS ABOVE STANDARDS\)
~MONITORING WELLS SAMPLED
FROM MAY 21 TO MAY 24,

i,

&HP-634
CADMIUM

LANTE

5.0}

ARSENIC
CADMIUM
MANGANESE

118J] 4
21}
591

.(? “
{OT POINT

......

3699 \ P
thgﬁf ATON LAGOON

g - ~PICNIC ppey

1993, Rf’
>

“
3592735%?25 a

N\ QUi Baker Environmental, m

78GW04~3 LECEND FIGURE 4
)2 EXISTING DEEP MONITORING WELL {NSTALLED BY ESE, 1991 POS!T[VE DETECTlONS OF TAL METALS ABOVE
-> APPROXIMATE DIRECTION OF GROUNDWATER. FLOW 'FEDERAL MCLs AND/OR NCWQS (N DEEP WELLS
(NS) NOT SAMPLED FOR TAL METALS SITE 78
HF =603 WATER SUPPLY WELL (ACTIVE)-NOT SAMPLED REMEDIAL INVESTIGATION CTO-0177
HP=80T  WATER SUPPLY WELL (INACTIVE)-NOT SAMPLED MARINE CORPS BASE, CAMP LEJEUNE

SQURCE: LANTDIV, FEBRUARY 1882

NORTH CAROLINA
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OPERABLE UNIT NO. 1 - SITES 21,24, 78
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
MINIMUM MAXIMUM MINIMUM MAXIMUM LOCATION OF FREQUENCY
NONDETECTED NONDETECTED DETECTED DETECTED MAXIMUM OF
UG/ UG/L UG/L UG/L DETECTED DETECTION
ALUMINUM NA NA 681 542000 J 78-GW06-01 59 159
ANTIMONY ' 3U 20U 33B 169 J 78-GW02-01 717133
ARSENIC 2U ou 2317 ] 405 J ‘ 78-GW02-01 44 [ 48
BARIUM NA NA 17B 1250 78-GW07-01 591359
BERYLLIUM 1U 4U 1B 19 24-GW02-0) 521759
CADMIUM 5U 25U 5 21 78-GW04-3-01 9 /59
CALCIUM . NA . NA 2420 B 642000 78-GW04-1-01 59 1 59
CHROMIUM ou 50U 10 858 J 78-GW06-01 46 /1 59
COBALT 83U LAY} §B 170 78-GW22-2-01 25159
COPPER 2U 2U 3B 699 78-GW39-01 58 159
IRON NA NA 2B 523000 78-GW04-3-01 59 159
LEAD 18U 49U 298B 2000 J 21-GW0B-01 50 / 59
MAGNESIUM NA NA 88 B 37100 24-GW03-01 59 159
MANGANESE 2U 2U 2B 714 78-GW24-1-01 57 1359
MERCURY 02U 02U 0.23J 3.2 24-GW06-01 24 / 52
NICKEL 20U 20U 208B 234 78-GW22-2-01 317359
POTASSIUM ’ NA NA 982 B 67300 78-GW32-3-01 59 /59
SELENIUM 1u suU 113 99.5 1 78-GW32-2-01 41 / 54
SILVER 3u 1suU 53 53 78-GW(09-3-01 117359
SODIUM NA NA 2450 B 42500 78-GW32-3-01 59 159
THALLIUM 1U 1U 1B 7317 78-GW32-2-01 16 /7 59
VANADIUM 4U 4 U 417 1700 78-GW08-01 55 /759
ZINC 6U 6uU 61} 967 3 78-GW22-2-01 57159
CYANIDE 10U 10U ND ND ND 0 /54
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OPERABLE UNIT NO. 1 - SITES 21,24, 78
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
i GROUNDWATER DATA AND FREQUENCY SUMMARY
’ REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
SAMPLE NO. 21-GW01-01 21-GW02-01 21-GW03-01 21-GW04-01 21-GW0A-01 21-GW0B-01
. UNITS UG/ UGL UGL UGL UGL UG/L
ALUMINUM 4910 § 319000 J 4820 3 20100 J 16900 J 118000 J
ANTIMONY TUJ 7U 77U 17U 7R 17U
ARSENIC 15 10 2U 11.8 452) 304
BARIUM 2B 647 51B 119B 100 B 386
BERYLLIUM 1B 5 1B 1B 1B 6
CADMIUM 5U 10U su 5U 5U 10U
CALCIUM 63000 J 24100 J 6130 J 21700 J 23800 6250 1
CHROMIUM 10 us 3487 10U 331 217 1921
COBALT s§U 18B 38U 10B 8U 6B
COPPER 4B 9 7B 28 24B 38
RON 9920 J 122000 J 13400 J 24900 J 38900 J 72900 §
LEAD 1.8 UJ 2147 4901 33J 29 2000 J
MAGNESIUM 5070 15400 4550 B 5490 4850 B 11600
MANGANESE 643 1791 134 J 193 J 59 276 1
MERCURY 0.2R 2417 0.2R 02R 02U 0.2R
NICKEL 20U 86 20U 20U 20U 60
POTASSIUM 2390 B 10500 2240 B 3800 B 2360 B 9520
SELENIUM- 1uU nJ 1U 1U 1us 3.71
SILVER v 3U 3u 3U 3w 3U
SODIUM 15700 12600 7950 14400 12600 14400
THALLIUM 1u 1w 1vU 1Ur 1u 1U
VANADIUM 30B 281 11B 2B 4B 243
ZINC 65 1367 2113 573 4] 1751
CYANIDE 10U 10U 10U 10U 10U 10U
Page2 of 11 GWMP.XLS
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OPERABLE UNIT NO. 1 - SITES 21, 24, 78
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
, . MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
21-GWOC-01 24.-GW01-01 24-GW02-01 24-GW03-01 24-GW04-01 24-GW06-01
UGL UG/L UGL UGL UG/L UG/L
ALUMINUM 209000 I 262000 93700 50200 58900 19800
ANTIMONY 77U k3 1] kR0 3U 46 B 35B
ARSENIC 101 tous 237 4.7] 1161 10.17J
BARIUM 467 380 1120 430 290 159 B
BERYLLIUM 8 3B 19 s 2B 9
CADMIUM 10u 5U 12 5U sSU 5
CALCIUM 35200 ) 4120 B 2420 B 124000 65600 151000
CHROMIUM 2917 296 316 110 153 78
COBALT 60 8U 41B 66 LR Y 35B
COPPER 84 49 52 2B 31 15B
IRON 106000 J 58600 395000 16300 70500 69500
LEAD 9257 89 179 216 236 1.4
MAGNESIUM 16300 12200 7240 37100 7690 4320 B
MANGANESE 27137 117 518 393 66 431
MERCURY 0233 0.23 2.6 02U 02U 32
NICKEL 123 38 B 140 35 20U 93
POTASSIUM 11800 12000 7550 15400 6130 3370 B
SELENIUM 43B 1313 113 1621 431 1u
SILVER 3U 3ul 15 Us 3ul 3ul 3ul
SODIUM 15200 6030 11600 19200 5230 7280
THALLIUM 1u 1U 1U 24 B 1U 1B
VANADIUM 419 304 408 7] 202 83
ZINC 4871 118 461 650 80 489
10U

CYANIDE



OPERABLE UNIT !h 1-SITES 21,24,78

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

€

TAL METALS AND CYANIDE
SAMPLE NO. 24-GW07-01 24-GW08-01 24-GW09-01 24-GW10-01 78-GW02-01 78-GW03-01
"~ UNITS UG/L UG/ UGL UGL UGIL UG/L
ALUMINUM 36000 61100 12800 23300 29200 3 23900 J
ANTIMONY 33U 3u 33B 578 169 1 3857
ARSENIC 3717 8] 437 2517 405 J 571
BARIUM 85 B 112B 164 B 5B 109 B 36 B
BERYLLIUM 1B 2B 1B 1U 12 2B
CADMIUM suU 5uU 5y 5U 8 s5U
CALCIUM 4960 B 27000 9530 3820 B 37000 32500
CHROMIUM 37 85 19 21 181 - 10 UJ
COBALT suU 3u 11B suU su 8U
COPPER 19B 24B 1B 13B 208 8B
IRON 13700 27500 13100 7010 427000 J 5020 J
LEAD 11.4 23.8 5.1 73 19.6 34
MAGNESIUM 2670 B 5050 7630 1760 B 3650 B 22108
MANGANESE 39 47 180 29 141 27
MERCURY 02U 02U 02U 02U 02U 02U
NICKEL 20U 20U 20U 20U 20U 20U
POTASSIUM 3870 B 5580 4280 B 2620 B 2770 B 1320 B
SELENIUM 217 1917 2617 tw 19.8J 241
SILVER i 3w 3w 3w 15w 3W
SODIUM 6520 6550 6010 6650 5120 4270 B
THALLIUM 1U 1U 1U 1U 1u 1ul
VANADIUM 64 129 268 : 34B 1660 50
ZINC 41 47 50 20 587 ~ 12]
CYANIDE 10U 10U 10U 10U 10U 10U
Pageq of 11 GWMP.XLS
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OPERABLE UNIT NO. 1 - SITES 21, 24,78
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
SAMPLE NO. 78-GW04-1-01 78-GW04-2-01 78-GW04-3-01 78-GW05-01 78-GW06-01 78-GW07-01
UNITS UG/L UG/L UG/ - UGL UG UGL
ALUMINUM 297000 J 286 115B 23000 J 542000 J 207000 J
ANTIMONY 7R 7R 7R 7U 7U 77U
ARSENIC 1861 2R 1187 527 2B 16.2
BARIUM 728 519 ' 547 S4B 1200 1250
BERYLLIUM 19 1B 1B 2B 9 5
CADMIUM 12 5U 21 5U 5U su
CALCIUM 642000 170000 105000 90200 J 7180 J 18700 §
CHROMIUM 496 3 10U 50U 173 858 J 400 §
COBALT 28B sUu 8u s U 1B 208
COPPER 87 4B 7B 8B 127 53
IRON 267000 J 2B 523000 14500 J 142000 J 96700 1
LEAD 126 2U 2U 13.13 1553 6157
MAGNESIUM 25500 88 B 3210 B 12700 24000 20000
MANGANESE 703 51 591 1613 184 1 1351
MERCURY 0.75 02U 0.3 02R 117 0.44 3
NICKEL 136 20B 20U 20U 86 54
POTASSIUM 18800 21800 11300 4770 B 25600 13200
SELENIUM 9] 1R IR 6.4 558 9.1
SILVER 6l 30 15U 3U 3U 3U
SODIUM 8870 11500 9290 23900 5090 9260
THALLIUM 121 1U 1U 1w 118 1u
VANADIUM 591 41U 247 28 B 311 406
ZINC I 73 793 321 23 1 1583
CYANIDE 10U 10U 10U 10U 10U 10U
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OPERABLE UNIT NO. { - SITES 21, 24,78
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
SAMPLE NO, 78-GW08-01 78-GW09-2-01 78-GW09-3-01 78-GW10-01 78-GW11-01 78-GW12-01
UNITS UGL UGL UG UGL UGHL UG
ALUMINUM 483000 J 68J 2710 J 404000 J 332000 108000.J
ANTIMONY 77U 7R R 7R 7R 7R
ARSENIC 60.5 2R 2R 4373 10R 961
BARIUM 740 27B 4B 582 631 155 B
BERYLLIUM 9 1u 1B 8 5 2B
CADMIUM 23U 5U 5U v 28U 10U
CALCIUM 28200 J 114000 99100 54400 9130 31200
CHROMIUM 4911 10w 10 us 36217 412 1147
COBALT 9B 8U gu 31B 8U 8U
COPPER 86 4B 4B 91 84 30
IRON 138000 J 9557 99 157000 J 120000 26400 J
LEAD 1311 2U 2U 257 195 35.5
MAGNESIUM 18500 2550 B 249 B 17400 15400 7220
MANGANESE 213 19 2U 326 174 47
MERCURY 1317 02U 02U L5 0.75 02U
NICKEL 89 20U 20U 108 79 20U
POTASSIUM 14700 1220 B 7820 15800 13000 6090
SELENIUM 25.3 18] 1u 18 12 361
SILVER v 3w 53 3l 3U 3UJ
SODIUM 4710 B 5820 7280 3340 B 3490 B 5420
THALLIUM 1317 1us 1us 1u 1U 1w
VANADIUM 1700 4U 9B 499 526 145
ZINC 2003 I 1817 21717 1203 641
CYANIDE 10U 10U 10U 10U 10U 10U
Page 6 of 11 GWMP.XLS
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OPERABLE UNIT NO. 1 - SITES 21, 24,78
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY

REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
SAMPLE NO. 78-GW13.01 78-GW14-01 78-GW15-01 78-GW16-01 78-GW17-1-01 78-GW17-2-01
UNITS UGL UGL UG/L UG/L UG/L UG
ALUMINUM 61800 J 103000 J - 205000 J 341000 J 168000 J 5411
ANTIMONY 77U TR TR 7R 7R 7R
ARSENIC 383 184 4R 197 1161 2R
BARIUM 236 321 469 511 261 57B
BERYLLIUM 3B 1B 4B 6 4B 1B
CADMIUM su 10U 5U SU 10U 50
CALCIUM 4040 J 5300 29100 62700 86900 144000
CHROMIUM 221 1133 2151 3537 200 J 10 UJ
COBALT 20 B g U 9B 13B 9B sU
COPPER 18 B a3 49 80 40 5B
IRON 61800 J 496007 43300 3 20900 J 48700 J 21203
LEAD 264 J 63 53 224 81 59
MAGNESIUM 11800 10600 13400 10800 9940 2570 B
MANGANESE 571 68 115 150 9% 33
MERCURY 0.3 0.38 . 02U 0.38 02U 02U
NICKEL 40 4B 298 61 308 20U
POTASSIUM 8210 6460 12000 14000 11600 1630 B
SELENIUM 47B 1243 211 1457 5w 11Ul
SILVER - 3u 33U 3us 3us 3ur 33U
SODIUM 15000 15400 6410 4120 B 3180 B 9480
THALLIUM 1U 1uJ 13 14 11 U
VANADIUM 158 122 248 37 289 4U
ZINC 961 517 116 ) 1577 98 J 6 Ul
CYANIDE 10U 10U 10U 10U 10U 10U
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OPERABLE UNIT !!

. 1 -SITES 21, 24,78

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS

GROUNDWATER DATA AND FREQUENCY SUMMARY"
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
SAMPLE NO. 78-GW19-01 78-GW20-01 78-GW21-01 78-GW22-01 78-GW22-1-01 78-GW22-2.01
UNITS UGL UG/L UG/L UGL UGL UGL
ALUMINUM 41103 149000 5 23800 J 78900 J 257000 196000 J
ANTIMONY 7R 17U 17U 147 7R 77U
ARSENIC 3.1) 30.3 631 107 5957 75.6
BARIUM 101 B 430 382 107B 41 471
BERYLLIUM 1B 4B 2B 1B 4B 12
CADMIUM U suU 5U fou 25U 6
CALCIUM 3700 B 54501 32900 J 90100 44500 118000 J
CHROMIUM 10 Us 2311 221 837 238 38971
COBALT 8U 358 108 sU suU 170
COPPER 3B 61 11B 34 54 92
IRON 8500 3 101000 J 26400 J 27600 J 62300 140000 J
LEAD 8.3 11917 19.11 372 2712 3601
MAGNESIUM 5740 13100 9110 5500 12000 13000
MANGANESE 26 93] 8s5J 70 158 348 J
MERCURY 02U 0377 02 R 0.3 0.45 02R
NICKEL 200 75 20U 21 B 99 234
POTASSIUM 2130 B 9100 4100 B 6180 12000 10200
SELENIUM LU 428 1.1B 421 753 45
SILVER 3u 3u 3U 3U) 3U 3U
SODIUM 24000 11900 9480 12100 9910 8230
THALLIUM tur 1.8B 1u 171 1U 3B
VANADIUM 9B 236 86 114 269 547
ZINC 61 250 ) 108 J 501 150 J 9671
CYANIDE 10U 10U 10U 10U 10U 10U
Page8 of 11 GWMP.XLS
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OPERABLE UNIT NO. 1 - SITES 21, 24,78
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
SAMPLE NO. 78-GW23-01 78-GW24-1-01 78-GW24-2-01 78-GW24-3-01 78-GW25-01 78-GW29-01
UNITS UG/L UG/L UG/L UG/L UG/L UG/L
ALUMINUM 111000 J 160000 1340 304 101000 J 78200 J
ANTIMONY TR 7R 7R TR 7R 7R
ARSENIC 763 100 J 2R 2R 1145 197
BARIUM 230 396 4B 17B 119B 1070
BERYLLIUM 2B 7 1B 1U 2B 12
CADMIUM 5U 5U 5 5 5U 5U
CALCIUM 10800 34400 107000 73400 37800 41600
CHROMIUM 101 J 264 10 10U 821 2521
COBALT 8B 398 g U 8U 8Uu 17B
COPPER 25 7t 6B 5B 26 34
IRON 30800 J 159000 2320 2370 26300 J 125000 §
LEAD 50 152 33 29B 30.5 25.5
MAGNESIUM 7110 11600 1740 B 1500 B 4500 B 21500
MANGANESE 87 714 21 41 33 341
MERCURY 0.3 0.75 02U 02U 02U 02U
NICKEL 42 91 20U 20U 20U 125
POTASSIUM 5450 9090 1050 B 982 B 4950 B 11600
SELENIUM 443 1761 1R 1R 161 251
SILVER 3W 3U 3U 30 3U 3UJ
SODIUM 7450 10800 8350 7050 16400 21200
THALLIUM 177 1.5B 1U 1U 13J 1ul
VANADIUM 108 436, 43 4U5 144 183
ZINC 6717 291 ) 1) 163 347 330 J
CYANIDE 10U 10U 10U 10U 10U 10U
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OPERABLE UNIT !B 1-SITES 21, 24,78

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
SAMPLENO.  78-GW31-2-01 78-GW31-3-01 78-GW32:2:01 78-GW32:3-01 78-GW33-01 78-GW34-01
UNITS UGL UGL UG/ UGL UG/L UG/L
ALUMINUM 110 B 1200 112000 J 539J 78200 6870
ANTIMONY 7R 7R 7R TR 3y U
ARSENIC 2R 2R 2167 2R 561 441
BARIUM 17B 415 476 2B 162 B 173 B
BERYLLIUM 1B 1B 10 1B 1B 1U
CADMIUM SU sU 10 sV suU 5U
CALCIUM 77600 308000 94600 5440 64800 10400
CHROMIUM 10U 21 2151 1oul 65 10U
COBALT 38U 8Uu 84 8U 8U sU
COPPER 3B 5B 87 2U 20B 11 B
IRON 280 72 B 98500 J 127 14900 7250
LEAD 2U 2U 146 2U 18.1 5.5
MAGNESIUM 2200 B ‘151B 13700 319B 7290 2880 B
MANGANESE 8B 2B 328 2U 86 9%
MERCURY 03 02U 0.3 02U 02U 02U
NICKEL 20U 20U 166 20 U 20B 20U
POTASSIUM 1640 B 61600 8460 67300 6900 2620 B
SELENTUM IR 1713 9.5 1w 1287 1w
SILVER 3U 3U 3y 3yl 3us 3
SODIUM 10400 26100 7510 42500 7030 4070 B
THALLIUM 1U 1w 131 131 1U 1vu
VANADIUM 4] 107 462 5B 74 15B
ZINC 231 107 826 J sur 37 59
CYANIDE 10U 10U 10U 10U 10U 10U

Page 10 of 11
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OPERABLE UNIT NO. 1 - SITES 21,24, 78
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE

SAMPLE NO., 78-GW35-01 78-GW36-01 78-GW37-01 78-GW38-01 78-GW39-01

UNITS , UG/L UG/L UGIL UG/ UG

ALUMINUM 47100 120000 73500 102000 60000
ANTIMONY v 200 3u 20U 20U
ARSENIC 20 313 4} 3361 44Ul
BARIUM . 261 < 152B 123 B 420 256
BERYLLIUM 1B 2U 2B 4U tu
CADMIUM 5U 5U 5u 25U 5U
CALCIUM 7480 35400 10100 62200 16800
CHROMIUM 35 1 65 201 60
COBALT 38U sU g8U 8U 0B
COPPER 15 B 29 28 1o 699
IRON 11800 21200 18800 67500 28800
LEAD 132 30.2 21.8 412 186
MAGNESIUM 5680 5740 4600 B 17500 14300
MANGANESE 57 62 62 106 34
MERCURY 02U 0.3 02U 02U 0.52
NICKEL 20U 24 B 20U 2B 328
POTASSIUM 6150 5820 5990 8180 3840 B
SELENTUM 357 171 117 131 431
SILVER 3w 3yl 3 3U 3Us
SODIUM 10300 2450 B 7270 10300 19500
THALLIUM tvu 1U 1U 1U 1U
VANADIUM 59 98. 106 235 67
ZINC 30 57 58 134 138
CYANIDE 10U 10U 10U 10U 10U
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OPERABLE UNIT NO. § - SITE 2

SHALLOW AND DEEP MONITORING WELLS
GROUNDWATER STATISTICAL SUMMARY
REMEDIAL INVESTIGATION CTO - 19174
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
SAMPLE NO. 2-GW01-01 2-GW02-01 2-GW03-01 2-GW03DW-01 2-GW04-01 2-GW05-01
: UNITS UG UGL UG/ UGIL UGL
ALUMINUM 36000 5200 269 16800 4050
ANTIMONY 10U 0vu 35U v iR
ARSENIC 212 25B 1ur 23.6 228
BARIUM 2B 6B 1420 95 B 100 B
BERYLLIUM 1B 05U 05U 2B 05U
CADMIUM 7 25U 25U 25U 25U
CALCIUM 23700 8460 450000 11100 21000
CHROMIUM 18 n 16 5U 5U
COBALT 10B 4U 4U 4U au
COPPER 108 4B 2B 5B 3B
IRON 10300 7190 127 28100 12700
LEAD 1551 357 1w 271 0.5
MAGNESIUM 3000 1600 B 75B 1920 B 4300 B
MANGANESE S5 21 2U 21 46
MERCURY 01U 0.1 U 01U 01U 01U
NICKEL 10U 10U 1ou 10U 10U
POTASSIUM 2560 B 1030 B 187000 1210 B 2130 B
SELENIUM - 428 05U 05U 05U 05U
SILVER 15U 15U 15U 15U 15U
SODIUM 4040 B 5490 103000 5560 10100
THALLIUM 05U 05U 0.5 U1 05U 05U
VANADIUM 72 108 2U 89 9B
ZINC 146 13B 9B 16 B 6B
CYANIDE 5U 5U 5U 50U 50U

{GW1.XLS
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OPERABLE UNIT NO. 5 - SITE 2
SHALLOW AND DEEP MONITORING WELLS
GROUNDWATER STATISTICAL SUMMARY
REMEDIAL INVESTIGATION CTO - 19174
MCB CAMP LEJEUNE, NORTH CAROLINA
TAL METALS AND CYANIDE
SAMPLE NO. 2-GW06-01 2-GW07-01 2-GW08-01 2-GW09-01
UNITS UG/L UGL UGL UGL
ALUMINUM 13600 8550 6380 56300
ANTIMONY 10U 10U 35Uy 10U
ARSENIC 54B 5718 92 B 12.9
BARIUM 173B 98 B 98 B 328
BERYLLIUM 05U 05U 05U 3B
CADMIUM 25U 25U 25U 25U
CALCIUM 7940 9350 5710 22100
CHROMIUM 15 1s 5U 75
COBALT 12B 44U 4U 108
COPPER 5B 7B 6B 25
IRON 11700 12500 9150 42000.
LEAD 671 837 L8 U 2733
MAGNESIUM 4120 B 3620.B 2020.B 9980
MANGANESE %o ” 53 260,
MERCURY 01U 01U 0.1U 01U
NICKEL 10U 10U 10U 25 B
POTASSIUM 2570 B 1940 B 1550 B 6610
SELENIUM 05U 05U 05U 05U
SILVER 15U . 15U 15U 15U
SODIUM 21900 8180 11800 18300
THALLIUM 0.5 U 05U 05U 05U
VANADIUM 15B 18B 128 86
ZINC 26 22 27 103
CYANIDE 5U 5U 5U 5U

2MGW1.XLS
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OPERABLE UNIT NO. 5- SITE 2
SHALLOW AND DEEP MONITORING WELLS
GROUNDWATER STATISTICAL SUMMARY

REMEDIAL INVESTIGATION CTO - 19174
MCB CAMP LEJEUNE, NORTH CAROLINA

DISSOLVED METALS

SAMPLE NO. 2-GW01D-01 2-GW02D-01 2.GW03D-01 2-GW03DWD-01 2-GW04D-01 2-GW05D-01

UNITS UGL UGL UGL UG/L UG/L

ALUMINUM 1930 66 B 9B 60B 1990
ANTIMONY 10U 10U sul 10U 0vuU
ARSENIC 228 1U 11Ul 61B 1U
BARIUM 2B 25B 1400 64 B 98 B
BERYLLIUM 1B 05U 05U 05U 1B
CADMIUM 25U 25U 25U 25U 25U
CALCIUM 24400 7100 441000 11300 21800
CHROMIUM 5U 5U 1 5U 5U
COBALT 4U 4U 4U 4U 4U
COPPER 4B 2B 6B 9B 4B
IRON 2560 2170 10U 2720 7400
LEAD 2117 0.5 U1 0.5 U1 0.5 UI 0.5 UJ
MAGNESIUM 5220 1030 B 2% B 1840 B 4900 B
MANGANESE 51 45U 1U 17 46
MERCURY 01U 01U 01U 01U 01U
NICKEL 10U 10U 1ou 10U v
POTASSIUM 2140 B 5898 188000 1130 B 2170 B
SELENIUM 0.5U 05U 05U 05U 05U
SILVER 15U 15U 15U 15U 15U
SODIUM 3590 B 5400 103000 5710 9970
THALLIUM 05U 05U 05U 05U 05U
VANADIUM 2U 2U 2U 2U 2U
ZINC 28 ' 3U 3U 8B B

CYANIDE

HPa 2re
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OPERABLE u. 10.5-SITE2

SHALLOW AND DEEP MONITORING WELLS
GROUNDWATER STATISTICAL SUMMARY
REMEDIAL INVESTIGATION CTO - 19174
MCB CAMP LEJEUNE, NORTH CAROLINA

DISSOLVED METALS
SAMPLE NO. 2-GW06D-01 2-GW07D-01 2-GW08D-01 2-GW09D-01
UNITS UG/L UG UGL UGIL
ALUMINUM 149 B 438 9B 1230
ANTIMONY 10U 10U 35U 10U
ARSENIC 29B 1U 71B 1U
BARIUM 126 B 49B 62B 149 B
BERYLLIUM 05U 05U 05U 1B
CADMIUM 25U 25U 25U 25U
CALCIUM 8080 9590 5800 20800
CHROMIUM sU 5U sU 10
COBALT 10B 8B 4U 14B
COPPER 2B 5B 4B 5B
IRON 7070 4660 6180 7040
LEAD 0.5 U1 0.5 UJ 0.5 UJ 0.5 UJ
- MAGNESIUM 3610 B 3060 B 1730 B 6890
MANGANESE 65 48 40 129
MERCURY 01U 01U 01U 01U
NICKEL 10U v 10U 10vu
POTASSIUM 1970 B 1490 B 1150 B 2790
SELENIUM 05U 05U 05U 05U
SILVER . 15U 15U 15U 15U
SODIUM $ 22600 8720 12100 17200
THALLIUM 05U 05U 05U 05U
VANADIUM 20U 2U 2U 2U
ZINC 12B 13.B 19B 35
CYANIDE

2MGWID.XLS
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BAKER ENVIRONMENTAL, INC. - NAVY CLEAN
SITE: MCB CAMP LEJEUNE
REPORT NO.: D94-4917

INTRODUCTION

This quality assurance review is based upon a review of all data generated from six water
samples collected on 04-26-94. The samples were analyzed according to criteria set forth

in MethodS 601 and 602 for specific Volatile target compounds by NDRC Laboratories,
Inchscape Testing Services.

This review has been performed in accordance with the confirmation method. The reported
analytical results are presented as a summary of the data in Attachment II. All of the
analytical data were examined to determine the usability of the analytical results and also
to determine contractual compliance relative to the analytical requirements and deliverables
specified in the Method and Sampling and Chemical Analysis Quality Assurance
requirements for the Navy Installation Restoration Program (NEESA 20.2-047B). The
applicable qualifier codes have been placed next to the results in the data summary to
— indicate the qualitative and/or quantitative reliability. The details of this evaluation review
are presented in the narrative section of this report.

All data have been validated with regard to usability according to the quality assurance set
forth in the Method. If you have any questions or comments on this data review, please call
Zohreh Hamid or Kelly Spittler at (610) 701-3745.

QUALITY ASSURANCE REVIEW
The findings offered in this report are based upon a review of the following criteria:

Data Completeness
Holding Time

Calibration

Blank

Surrogate Recoveries
Matrix Spike/Spike Duplicate
Laboratory Control Sample
Instrument Performance
Field Duplicate Results
Compound Identification
Compound Quantitation

»*
® 0 00600 06 0 0 00

* All criteria were met; therefore, a narrative section is not provided for this
classification.
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Baker Environmental, Inc.
Report No.: D94-4917 4 Page 2

DATA COMPLETENESS

The raw data (chromatograms) were not provided for the sample and QC analysis results.
The laboratory was contacted and confirmed that the laboratory contract did not require
submission of the information; therefore, the sample results cannot be verified. However,
no action has been taken on this basis since the contract requirements were fulfilled.

CALIBRATION

The calibration data met the requirements established in the method. Also, the correlation
coefficients were above 0.99 in the initial calibration.

SURROGATE RECOVERIES

All surrogate recoveries were within 75-125%. It is the validator’s opinion that this range
of surrogate QC criteria is acceptable and represents the data adequately.

FIELD DUPLICATE RESULTS

A field duplicate analysis was not identified with this batch of samples. The sample data
are not adversely affected due to the lack of this QC analysis.

CONCLUSION

The sample data package was complete based on the laboratory contract and applied
method. All positive results and detection limits are considered representative, and the
sample data are accepted without qualification.
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INFORMATION REGARDING DATA

The data have been reviewed according to the USEPA National Functional Guidelines for
Organic Data Review. All data are validated with regard to usability.

If you have any questions or comments on this data review, please call Kelly Spittler or
Zohreh Hamid at (215) 344-3745.

ATTACHMENTS
1. Attachment I - Glossary of Data Qualifier Codes
2. Attachment II - Sample Result Summary. This includes:

a) A summary of all positive results for the target analytes with the
qualifier codes, if applicable;

b) All qualified and usable detection limits.

Attachment III - Resubmissions (if applicable)
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ATTACHMENT 1
GLOSSARY OF DATA QUALIFIER CODES
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GLOSSARY OF DATA QUALIFIERS

ODES REIATING TO IDENTIFICATION

(confidence concerning presence or absence of compounds):

U = NOT DETECTED SUBSTANTIALLY ABOVE THE LEVEL
REPORTED IN LABORATORY OR FIELD BLANKS.
[Substantially is equivalent to a result less than 10 times the
blank level for common contaminants (methylene chloride,
acetone and 2-butanone in the VOA analyses, and common
phthalates in the BNA analyses, along with tentatively identified
compounds) or less than 5 times the blank level for other target
compounds.]

R = UNUSABLE RESULT. THE PRESENCE OR ABSENCE OF
THIS ANALYTE CANNOT BE VERIFIED. SUPPORTING
DATA NECESSARY TO CONFIRM RESULT.

— N = NEGATED COMPOUND. THERE IS PRESUMPTIVE
" EVIDENCE TO MAKE A TENTATIVE IDENTIFICATION.

CODES REIATING TO QUANTITATION

(can be used for both positive results and sample quantitation limits):

J = ANALYTE WAS POSITIVELY IDENTIFIED. REPORTED
VALUE MAY NOT BE ACCURATE OR PRECISE.

Uy = ANALYTE WAS NOT DETECTED ABOVE THE CRQL.
THE REPORTED QUANTITATION LIMIT IS QUALIFIED .
ESTIMATED. '

OTHER CODES

Q = NO ANALYTICAL RESULT.
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CLIENT: BAKER ENVIRONMENTAL, INC.
SITE: MCB CAMP LEJEUNE / REPORT NO.: D94-4917

VOLATILE ANALYSES — DATA VALI

v/

ROY F. WESTON, INC.

DATION SUMMARY

o

-~

/

Client Sample ID: 35-MW06S-02
Matrix: WATER
Dilution Factor: 1
Units: ug/L

35-MWO09D —-02

WATER
1
ug/L

35-MW025-02
WATER
25/10*
ug/L

35-MWwW26S 02
WATER
1
ug/L

35-MW04S-02
WATER
1
ug/L

35-MW10S-02
WATER
1
ug/L

METHOD: EPA 601

Bromodichloromethane
Bromoform
Bromomethane

Carbon Tetrachloride
Chlorobenzene
Chloroethane

Chloroform
Chioromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3—Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichioroethene
1,2—-Dichloroethane
1,1-Dichloroethane
Cis—1,2-Dichloroethene
Trans— 1,2—Dichloroethene
1,2—Dichloropropane
Cis— 1,3-Dichloropropene
Trans— 1,3—Dichloropropene
Methylene Chloride

1,1,2,2- Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofiuoromethane
Vinyl Chloride

METHOD: EPA 602

Benzene

Chlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4 -Dichlorobenzene

Ethylbenzene

Methyl Tertiary Butyl Ether

Toluene

Xylenes 1.0

METHOD: EPA 602

Benzene NA
Ethylbenzene NA
Toluene NA
Xylenes

0.4
0.8

NA
NA

44

12

12
15

36

0.2

04

NA

0.3

1.8
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BAKER ENVIRONMENTAL, INC. - NAVY CLEAN
SITE: MCB CAMP LEJEUNE
SDG: B4120

INTRODUCTION

This quality assurance review is based upon a review of all data generated from seven water
samples, eight trip blanks, one rinsate blank, and one duplicate analysis collected on 04-
12,13,14-94. The samples were analyzed according to criteria set forth in the contract
laboratory program (CLP) for TCL Volatile, Semivolatile and Pesticide/PCB target
compounds by NDRC Laboratories, Inchscape Testing Services.

This review has been performed in accordance with the confirmation method. The reported
analytical results are presented as a summary of the data in Attachment II. All of the
analytical data were examined to determine the usability of the analytical results and also
to determine contractual compliance relative to the analytical requirements and deliverables
specified in the CLP method and Sampling and Chemical Analysis Quality Assurance
requirements for the Navy Installation Restoration Program (NEESA 20.2-047B). The
applicable qualifier codes have been placed next to the results in the data summary to
indicate the qualitative and/or quantitative reliability. The details of this evaluation review
are presented in the narrative section of this report.

All data have been validated with regard to usability according to the quality assurance set
forth in USEPA Laboratory Data Validation Functional Guidelines for Evaluating Organics
Analyses. If you have any questions or comments on this data review, please call Zohreh
Hamid or Kelly Spittler at (610) 701-3745.

QUALITY ASSURANCE REVIEW
The findings offered in this report are based upon a review of the following criteria:

Data Completeness
Holding Time

GC/MS Tuning
Calibration

Blank

Surrogate Recoveries
Matrix Spike/Spike Duplicate
Laboratory Control Sample
Internal Standard
Instrument Performance
Field Duplicate Results
Compound Identification
Compound Quantitation

* All criteria were met; therefore, a narrative section is not provided for this
classification.
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Baker Environmental -
SDG: B4120 Page 2

DATA COMPLETENESS
Semivolatiles

The incorrect sample IDs were reported on all the forms for samples 35-SW05, 35-SW06,
35-SW02, and 35-SW01. The laboratory has been contacted for resubmission.

Pesticide/PCBs

The Form IX Pest-1 (florisil check) was missing from the data package. The laboratory had
been contacted for resubmission.

General

The chain-of-custody for soil/sediment samples were included in this data package; however,
the sample analyses were not provided with this SDG.

(

GC/MS N
Semivolatile

The incorrect dates and times for the instrument performance check and calibrations were
listed on the Form V, page 216. The laboratory has been contacted for resubmission.

CALIBRATION

Volatiles and Semivolatiles

The following %RSD and %D results in the initial and continuing calibrations exceeded the
30% and 25% QC limits, respectively. These calibrations are considered acceptable since
less than two (VOA) or four (BNA) check (*) compounds had %RSD/%Ds outside the
criteria. However, all associated non-detected values for the compounds listed below are
qualified as estimated and flagged "UJ". All RRFs were above 0.05; therefore, no
qualification is required on this basis.

CALIBRATION INSTRUMENT 1D COMPOUND %RSD /%D
VOLATILES

CC 04-21-94 HP4 2-Butanone 415

(
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Baker Environmental

SDG: B4120 Page 3
CALIBRATION INSTRUMENT ID COMPOUND %RSD /%D
SEMIVOLATILES
CC 04-26-94 HP1 Bis(2-ethylhexyl)phthalate -34.5
Di-n-octylphthalate -29.1
Pesticide/PCBs

The percent resolution for endosulfan sulfate (56.7) was below the 60% requirement in the
resolution check mixture on the DB1701 column and the percent recovery for alpha-BHC
(76%) was below the QC limits of 80-120% in the Florisil cartridge check. Since these
compounds were not detected in the samples and no specific validation criteria have been
established, the sample results are accepted unqualified for these compounds.

The %RPD for beta-BHC (25.1) and decachlorobiphenyl (31.0) in PEMB exceeded the 25%
QC limit on the DB1701 column. Since this compound was not detected in the associated
samples, no qualification is applied on this basis.

SURROGATE RECOVERIES

Semivolatiles

The following surrogate recoveries were below the QC limits in the analysis of sample 35-
SW03:

SURROGATE COMPOUND RECOVERY LIMITS
2-Chlorophenol-d, 30 33-110
Nitrobenzene-d, 26 35-114
2-Fluorobiphenyl 32 43-116
Teryphenyl-d,, 24 33-141

Since this sample was not re-extracted/reanalyzed, the base neutral fraction for this sample
has all non-detects qualified estimated, "UJ"; positive results were not detected in this
sample.
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Baker Environmental
SDG: B4120 Page 4

Pesticide/PCBs

All surrogate recoveries were within the requirement limits, except for the following:

SAMPLE NO. TCX RECOVERY DB608/DB1701 REASON
35-SW06 55/47 Advisory Criteria 60-150%

Since the requirement limits are advisory and there is no qualification criteria established
in Functional Guidelines or NEESA for surrogate outliers in the pesticide /PCB fraction, no
action is taken.

MATRIX SPIKE/SPIKE DUPLICATE

Volatiles

The matrix spike/spike duplicate recoveries for benzene (74/70%) were slightly below the i
QC limits of 76-127% in the analyses of 35-SW04 MS/MSD. This compound was not -
detected in the unspiked sample; therefore, no qualification was applied.

Semivolatiles

The following MS/MSD recoveries were below the QC limits in the analyses of 35-SW04
MS/MSD: '

SPIKE COMPOUND RECOVERY (MS/MSD) LIMITS
Phenol | 10/10 12-110
2-Chlorophenol 10/11 27-123
4-Chloro-3-methylphenol 7/8 23-97
4-Nitrophenol 0/0 10-80
Pentachlorophenol 8/8 9-103

These compounds were not detected in the unspiked sample; therefore, no qualification was
applied.

C
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Baker Environmental
SDG: B4120 Page 5
LABORATORY CONTROL SAMPLE

An LCS analysis was performed in order to fulfill the blank spike analysis requirements as
established in the NEESA guidelines. '

Semivolatiles

“The following LCS recoveries were below the QC limits in the analysis of SLCSA:

SPIKE COMPOUND RECOVERY LIMITS
Phenol 10 12-110
2-Chlorophenol 11 , 27-123
1,4-Dichlorobenzene 104 36-97
1,2,4-Trichlorobenzene 112 39-98
4-Chloro-3-methylphenol 6 23-97

4-Nitrophenol 0 10-80 |
Pentachlorophenol 7 9-103

These compounds were not detected in any of the samples; therefore, no qualification is
required.

FIELD DUPLICATE RESULTS

- Sample 35-SWO02D is a duplicate analysis of sample 35-SW02. Target compound results

were not detected in any of the parameters; therefore, the sample result reproducibility is
considered satisfactory.
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INFORMATION REGARDING DATA

The data have been reviewed according to the USEPA National Functional Guidelines for
Organic Data Review. All data are validated with regard to usability.

If you have any questions or comments on this data review, please call Kelly Spittler or
Zohreh Hamid at (215) 344-3745.

ATTACHMENTS

1.

2.

Attachment I - Glossary of Data Qualifier Codes
Attachment II - - Sample Result Summary. This includes:

a) A summary of all positive results for the target analytes with the
qualifier codes, if applicable;

b) All qualified and usable detection limits.

Attachment III - Resubmissions (if applicable)

¢

(
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GLOSSARY OF DATA QUALIFIERS

CODES RELATING TO IDENTIFICATION

(confidence concerning presence or absence of compounds):

U = NOT DETECTED SUBSTANTIALLY ABOVE THE LEVEL
REPORTED IN LABORATORY OR FIELD BLANKS.
[Substantially is equivalent to a result less than 10 times the
blank level for common contaminants (methylene chloride,
acetone and 2-butanone in the VOA analyses, and common
phthalates in the BNA analyses, along with tentatively identified
compounds) or less than 5 times the blank level for other target
compounds.]

R = UNUSABLE RESULT. THE PRESENCE OR ABSENCE OF
THIS ANALYTE CANNOT BE VERIFIED. SUPPORTING
DATA NECESSARY TO CONFIRM RESULT.

o N = NEGATED COMPOUND. THERE IS PRESUMPTIVE
' EVIDENCE TO MAKE A TENTATIVE IDENTIFICATION.

CODES RELATING TO QUANTITATION

(can be used for both positive results and sample quantitation limits):

J = ANALYTE WAS POSITIVELY IDENTIFIED. REPORTED
VALUE MAY NOT BE ACCURATE OR PRECISE.

u = ANALYTE WAS NOT DETECTED ABOVE THE CRQL.
THE REPORTED QUANTITATION LIMIT IS QUALIFIED
ESTIMATED.

OTHER CODES

Q = NO ANALYTICAL RESULT.
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CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.. B4120

ROY F. WESTON, INC.
VOLATILE ANALYSES — DATA VALIDATION SUMMARY

PAGE 1

Client Sample ID: 35-8WO03

Matrix: WATER
Dilution Factor: 1.0
Units: ug/L

35-8W04 35-8SW05 35--SWo6 35-TBo1

WATER WATER WATER WATER
1.0 10 10 10
ug/L ug/L ug/t ug/L.

35-TB02

WATER
1.0

ug}L

35-TB03

WATER
1.0
ug/L

COMPOUND

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1—Dichloroethane
1,2—-Dichloroethene
Chloroform
1,2-Dichloroethane
2—Butanone UJ
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2--Dichloropropane
Cis—1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2—Trichloroethane
Benzene
Trans—1,3-Dichloropropene
Bromoform
4—Methyl-2—Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2—Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylene (total)
Chloromethane

ud uJ uJ uJ

uJ

uJ



ROY F. WESTON, INC. PAGE 2
VOLATILE ANALYSES ~ DATA VALIDATION SUMMARY

CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
8DG NO.: B4120

Client Sample ID: 35-SWo01 35-8SWo02 35-~-8wWo2D 35-TB04 35-TB05 35-SDER01 35-TB06
Matrix; WATER WATER WATER WATER WATER WATER WATER
Dilution Factor: 1.0 1.0 1.0 10 1.0 1.0 1.0
Units: ug/L ug/L ug/L ug/L ug/L ug/L ug/L.
COMPOUND
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane 5J
Methylene Chioride

Acetone

Carbon Disulfide

1,1 -Dichloroethene

1,1 -Dichloroethane
1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2—Butanone UJ uJ UJ ud uJ uJ uJ
1,1,1=Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2—Dichloropropane
Cis—1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichlroethane
Benzene
Trans—1,3—Dichioropropene
Bromoform
4~Methyl—-2~Pentanone
2~Hexanone
Tetrachloroethene
1,1,2,2—Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylene (total)

Chloromim 2 (.‘, ‘;.
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CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.: B4120

ROY F. WESTON, INC.

VOLATILE ANALYSES — DATA VALIDATION SUMMARY

Client Sample ID: 35-RBo1

Matrix: WATER
Dilution Factor: 1.0
Units: ug/L

35-TB07

WATER
1.0
ug/L

35-TB08

WATER
1.0
ug/L

COMPOUND

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
1,1=Dichloroethene
1,1-Dichloroethane
1,2—Dichloroethene
Chioroform
1,2—-Dichioroethane
2—Butanone uJ
1,1.1—Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
Cis—1,3—Dichloropropene
Trichioroethene
Dibromochloromethane
1.1,2—Trichloroethane
Benzene
Trans—1,3—Dichloropropene
Bromoform
4~Methyl-2—Pentanone
2-—-Hexanone
Tetrachloroethene
1,1,2,2~Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylene (total)
Chloromethane

uJ

5J

uJ



CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.: B4120

ROY F. WESTON, INC.
SEMIVOLATILE ANALYSES — DATA VALIDATION SUMMARY

Client Sample ID: 35-5W03 35-8SW04 35~SW05 35-—-SW06 35-—-SWo01 35-~-8Wo02 35-SwWo2D
Matrix: WATER WATER WATER WATER WATER WATER WATER
Dilution Factor: 1.0 1.0 1.0 1.0 10 1.0 1.0
Units: ug/L ug/L ug/L ug/L ug/t ug/L ug/L
Phenol
bis(2—-Chloroethyl)ether ud
2—Chlorophenol
1.3—-Dichlorobenzene uJ
1.4~Dichlorobenzene uJ
1,2-Dichlorobenzene uJ
2—Methylphenol
2,2'—oxybis(1 —Chloropropane}) uJ
4 —Methylphenol
N-~Nitroso~di—~n~-propylamine uJ
Hexachloroethane uJ
Nitrobenzene uJ
Isophorone uJ
2—Nitrophenot
2,4—Dimethyipheno!
bis(2--Chloroethoxy) methane uJ
2,4—-Dichlorophenol
1,2,4-Trichlorobenzene uJ
Naphthalene uJ
4—-Chloroaniline (VN
Hexachlorobutadiene uJ
4—-Chloro—-3-methylphenol
2—Methylnaphthalene uJ
Hexachlorocyclopentadiene uJ
2,4,6-Trichlorophenol
2,4,5—Trichiorophenol
2—Chloronaphthalene uJ
2—~Nitroaniline uJ
Dimethyiphthalate uJ
Acenaphthylene uJ
2,6—Dinitrotoluene uJ
3—Nitroaniline uJ
Acenaphthene uJ



CLIENT: BAKER ENVIRONMENTAL

SITE: MCB CAMP LEJEUNE
SDG NO.: B4120

ROY F. WESTON, INC.
SEMIVOLATILE ANALYSES — DATA VALIDATION SUMMARY

"y

Client Sample iD: 35—-5W03 35—-SWo4 35-SW05 35-—-8W06 35-SWo1 35-SWo02 35-8SWo2D
Matrix: WATER WATER WATER WATER WATER WATER WATER
Dilution Factor: 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Units: ug/L ug/L ug/t ug/L ug/L ug/L ug/L

2,4-Dinitrophenol

4-Nitrophenol

Dibenzofuran ud

2,4—Dinitrotoluene UJ

Diethylphthalate ud

4-Chlorophenyl—phenylether ud

Fluorene uJ

4—Nitroaniline uJ

4,6 -Dinitro—2—methylphenol

N—Nitrosodiphenylamine uJ

4—-Bromophenyl—phenylether ud

Hexachlorobenzene uJ

Pentachlorophenol

Phenanthrene uJ

Anthracene uJ

Carbazole uJ

Di—n-butylphthalate uJ

Fluoranthene uJ

Pyrene uJ

Butylbenzylphthalate uJ

3,3-Dichlorobenzidine UJ

Benzo(a)anthracene uJ

Chrysene UJ

bis(2— Ethylhexyl)phthalate uJ uJ uJ UJ w uJ Ud

Di—n-octyiphthalate uJ uJ uJ uJ uJ uJd ' UJ

Benzo(b)flucranthene uJ

Benzo(k)fluoranthene uJ

Benzo(a)pyrene uJ

Indeno(1,2,3—cd)pyrene UJ

Dibenz(a,h)anthracene uJ

Benzo(g,h,i)perylene udJ



ROY F. WESTON, INC.
SEMIVOLATILE ANALYSES — DATA VALIDATION SUMMARY

CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.: B4120

Client Sample ID: 35--SDERO1 35-RBO1
Matrix: WATER WATER

Dilution Factor: 1.0 1.0
Units: ug/L ugit

Phenol
bis(2—Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4—-Dichlorobenzene
1,2—-Dichlorobenzene
2—Methylphenol

2,2' —-oxybis(1 —Chloropropane)
4—Methylphenol
N—Nitroso—di—n—propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2—Nitrophenol
2,4—-Dimethylphenot
bis(2—Chloroethoxy)methane
2,4—-Dichlorophenol
1,2,4—Trichlorobenzene
Naphthalene
4—~Chloroaniline
Hexachiorobutadiene

4 —~Chloro—3-methylphenol
2 ~Methylnaphthalene
Hexachilorocyclopentadiene
2,4,6—Trichlorophenol
2,4,5—-Trichlorophenol
2-Chloronaphthalene
2—Nitroaniline
Dimethyiphthalate
Acenaphthylene
2,6—Dinitrotoluene
3-—Nitroaniline
Acenaphthene

( (



ROY F. WESTON, INC.
SEMIVOLATILE ANALYSES — DATA VALIDATION SUMMARY

CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.: B4120

Cilient Sampile ID: 35—-SDERO1 35—-RBO1
Matrix: WATER WATER

Dilution Factor: 1.0 1.0
Units: ug/L ug/L

2,4-Dinitrophenol
4—Nitrophenol

Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-—-Chlorophenyl—phenylether
Fluorene

4—Nitroaniline
4,6-Dinitro~2-methylphenol
N—Nitrosodiphenylamine
4-Bromophenyl—phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di—n-—butylphthalate
Fluoranthene

Pyrene

Butylbenzylphthalate
3,3-Dichlorobenzidine
Benzo(a)anthracene

Chrysene
bis(2—Ethylhexyl)phthalate uJ uJ
Di—-n-octylphthalate uJ uJ
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3—cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,)perylene



CLIENT:BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.. B4120

ROY F. WESTON, INC.
PESTICIDE/PCB ANALYSES — DATA VALIDATION SUMMARY

PAGE 1

Client Sample ID:

Matrix:
Dilution Factor:
Units:

35-SWo3

WATER
1.0
ug/L

35—-SWo04 35-8W05 35—-SW06 35—-SWO01 35—-8Wo2

WATER WATER WATER WATER WATER
1.0 1.0 1.0 1.0 10
ug/L ug/L ug/L ug/L ug/t

35—-8Wo2D

WATER
1.0
ug/L

35-SDERO1

WATER
1.0
ug/L

COMPOUND

alpha—-BHC
beta—~BHC
delta—BHC
gamma-BHC(Lindane)
Heptachior

Aldrin

Heptachlor Epoxide
Endosulfan |
Dieldrin

4.4'-DDE

Endrin

Endosulfan i
4,4'-DDD
Endosuifan Sulfate
4.4'-DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha~Chlordane
gamma—Chlordane
Toxaphene

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

¢
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BAKER ENVIRONMENTAL, INC. - NAVY CLEAN
SITE: MCB CAMP LEJEUNE
SDG: BA4120

CASE SUMMARY

This data validation review consists of nine (9) water samples including one rinsate blank
collected on 04-12,13,14-94. Laboratory analyses were performed by NDRC Laboratories,
Inchcape Testing Services for Target Analyte List (TAL), Molybdenum, and Hardness.

All data have been validated with regard to usability according to the quality assurance -
guidelines set forth in Inorganic Functional Guidelines and Naval Energy and
Environmental Support Activity (NEESA). If you have any questions or comments on this
data review, please contact Zohreh Hamid at (610) 701-374S.

The following samples are contained within this report:

35RBO1 * 35SwW02 35SW05
— 35SDER * 355wW03 355W06
355W01 355SW04 35SW2D
* This sample was not analyzed for Hardness.
QUALITY ASSURANCE REVIEW

The findings offered in this report are based upon a rigorous review of the following criteria.
No major problems were encountered during the sample analyses. The minor deficiencies
are summarized under each parameter:

Holding Times

Calibration

Contract Required Detection Limit Samples
Blank Samples

Interference Check Samples

Matrix Spike

Duplicate Digestion Samples

Laboratory Control Sample

Serial Dilution Sample

Graphite Furnace Analysis

Quarterly Verification of Instrument Parameters
Sample Result Verification

Preparation Logs -
Run Logs

Data Package Completeness

% ox %
0 0000006000000

*

All criteria were met for this classification.
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Baker Environmental, Inc.
Site: MCB Camp Lejeune / SDG No.: BA4120 Page 2

CALIBRATION VERIFICATION
The initial and continuingl calibrations met the requirement limits.

CONTRACT REQUIRED DETECTION LIMIT SAMPLE ANALYSE

The CRDL recoveries for Al (20% analyzed by AA), Cr (121% analyzed by GFAA), Co
(123.8/132.8% analyzed by ICP) were outside the data validation requirement limits of 80-
120%. The positive results greater than IDLs but less than 3X the CRDLs for chromium
and cobalt and all data for aluminum are qualified estimated due to the uncertainty near
the detection limits.

The recoveries for molybdenum (-70/-120%) were extremely below the requirement limits.
This analyte has not been classified as a CLP TAL analyte. Therefore, the data are not
rejected and the results near the detection limits and non-detected values are considered
biased low and flagged "J" and "UJ", respectively.

BLANK ANALYSES

The laboratory blank had the following contaminations:

ANALYTE CONC. UG/L ACTION LEVEL UG/L * :
Barium 2.467 12
Calcium 357 1785
Copper 3.2 16
Iron 59.3 296.5
Magnesium 137.9 689.5
Sodium -695 3475
Vanadium -6.467 **
Zinc 30267 150 ***
* Action level = 5X the blank concentration

** The reported sample data are not impacted when the absolute concentration of an
analyte is less than 2X the IDL.
***  The analyte was detected in the laboratory blank at a level above the CRDL.

(
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Baker Environmental, Inc.
Site: MCB Camp Lejeune / SDG No.: BA4120 Page 3

BLANK ANALYSES (continued)

The laboratory reanalyzed zinc in samples (35SW06 and 35SW04L). The concentrations for
zinc were above the CRDLs in these two samples. The reported sample results for the
other samples are contractually rejected due to the blank contaminations. However, it is
the data reviewer’s opinion that the results should be considered as the detection limits and
should be flagged with the "U" qualifier code.

The results for copper are qualified "U" and are considered as not detected in the samples.
The sample results for barium, calcium, iron, and magnesium in all samples, with the
exception of samples 35SDER and 35RB01 were above the action levels and were

considered as true values.

The reported sample result for sodium up to the action level are qualified "J" and are

- considered biased low due to the baseline drift in the preparation blank.
One rinsate blank was analyzed with this batch of samples. The reported sample results,
with the exception of manganese, are qualified "U" due to the laboratory blank
contamination. The reported sample data are not impacted by the rinsate blank
contamination.
MATRIX SPIKE
The matrix spike recoveries for Cd (72.4%), Fe (61.5%), and Se (71%) were below the
lower control limits of 75%. The reported sample data are biased low.
The post digestion spike analysis was performed for iron as required by CLP. The spike
recovery was within the control limits.
DUPLICATE DIGESTION SAMPLES
The RPDs for all analytes in laboratory duplicate sample analysis were within the control
limits, with the exception of mercury (79.9%). The reported positive sample results are
qualified estimated.

— One set of field duplicate samples (35SW02/35SW2D) was analyzed with this batch. The

comparison of the reported data gave a satisfactory precision.
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Baker Environmental, Inc.
Site: MCB Camp Lejeune / SDG No.: BA4120 Page 4

LABORATORY CONTROL SAMPLE

The percent recovery for cadmium (30%) was below the control limit of 80%. The reported
data are considered estimated.

SERIAL DILUTION SAMPLE

The percent differences for all analytes with the concentration above 50X the IDL were
within the control limits.

GRAPHITE FURNACE ANALYSIS

The following samples analyzed by graphite furnace had the analytical spike recovery outside
the control limits of 85-115%:

SAMPLE ID ANALYTE %RECOVERY ﬂ
355W03 Be/Se 74/79
35SW4 Be/Se 71/73
35SWO5 Be/Se 75/78
35SWO06 Be/Se 70/78
35SWO1 Be/Se /71
35SW02 Be/Se 68.3/82
35SW2D Be/Se 72/75 |
35SDER Be 68 |
35RBO1 Be 77 ||

The reported data are qualified estimated.

SAMPLE RESULTS

Aluminum was analyzed by flame AA for all samples, the results obtained by ICP for this
analyte were higher than the reported results by flame AA. Antimony, arsenic, beryllium,
cadium, chromium, lead, selenium, silver, and thallium were analyzed by graphite furnace.

¢

(
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Baker Environmental, Inc.
Site: MCB Camp Lejeune / SDG No.: BA4120 Page 5

SAMPLE RESULTS (continued)

The results for sodium in all field samples and the corresponding QC samples were recorded
incorrectly. The raw data have been reviewed and the sample results are corrected on the
data summary. The laboratory should correct and resubmit the entire data package for this
element.

DATA PACKAGE COMPLETENESS

The instrument detection limit (IDL) for magnesium was not listed on the Form X. The
laboratory has been contacted. This information was found on Form ITI and listed on the
data summary.

The chain-of-custody for soil/sediment samples were included in this data package.
— However, the sample analysis was not included within this SDG number.

The case number was not identified for the SDG number.

UMMARY

The data package and quality of the data was fair. Major problems were not encountered
during the analyses, with the exception of the laboratory blank contamination. The
laboratory reanalyzed the affected samples as recommended by the CLP program. The
results for hardness analysis are accepted as reported. The reported sample data could be
accepted with the applied qualifier codes.
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INFORMATION REGARDING DATA

The data have been reviewed according to the USEPA National Functional Guidelines for
Inorganic Data Review. All data are validated with regard to usability.

If you have any questions or comments on this data review, please call Zohreh Hamid at
(215) 344-3745.

ATTACHMENT
1. Attachment I - Glossary of Data Qualifier Codes
2. Attachment II - Sample Result Summary. This includes:

a) A summary of all positive results for the target analytes with the
qualifier codes, if applicable;

b) All qualified and usable detection limits.

3. Attachment III - Resubmissions (if applicable)

(

(



R WEST N

—_ ATTACHMENT I
GLOSSARY OF DATA QUALIFIER CODES




= MANAGERS DESIGNERS TONSULTANTS

GLOSSARY OF DATA QUALIFIERS

ODES REIATING TO IDENTIFICATION

(confidence concerning presence or absence of compounds):

U

NOT DETECTED SUBSTANTIALLY ABOVE THE LEVEL
REPORTED IN LABORATORY OR FIELD BLANKS.

UNRELIABLE RESULT. ANALYTE MAY OR MAY NOT
BE PRESENT IN THE SAMPLE. SUPPORTING DATA
NECESSARY TO CONFIRM RESULT.

NEGATED COMPOUND WAS CONSIDERED AS NOT
PRESENT IN THE SAMPLE.

(NO CODE) = CONFIRMED IDENTIFICATION

CODES RELIATING TO QUANTITATION

(can be used for both positive results and sample quantitation limits):

J = ANALYTE PRESENT. REPORTED VALUE MAY NOT BE
ACCURATE OR PRECISE.

u = THE REPORTED QUANTITATION LIMITS ARE
QUALIFIED ESTIMATED.

OTHER CODES

Q

NO ANALYTICAL RESULT.
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SAMPLE RESULT SUMMARY
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ROY F. WESTON, INC.
INORGANIC ANALYSES — DATA VALIDATION SUMMARY

"“m”

Units: ug/L
CLIENT: BAKER ENVIRONMENTAL
SITE: MCBCAMP LEJEUNE
SDG NO.: BA4120
Client Sample ID: 358W03 358W04 35SW05 358W06 358W01 355Wo02 358wW2D 35SDER 35RB01
WATER WATER WATER WATER WATER WATER WATER WATER WATER
IDL
INORGANIC ELEMENTS
Aluminium A 1.0 UJ uJ uJ uJ uJ uJ uJ uJ uJ
Antimony F 1.0 1.8 15
Arsenic F 2.0
Barium P 2.0 19.5 19.0 18.2 23.3 16.9 16.7 18.6
Beryllium F 1.0 uJ uJ uJ ud uJ uJ uJ uJ uJ
Cadmium F 1.0 uJ uJ uJ uJ uJ uJ uJ uJ uJ
Calcium P 308 59500 59300 58800 63900 58000 58100 60400 550 U 610 U
Chromium F 1.0 1.0 J 12 J
Cobalt P 9.0 95 J 1.7 J 16.8 J 183 J
Copper P 20 63U 66 U 34 U 104 U 65U 44 U 52U 62U 84 U
lron P 18 1060 J 1230 J 842 J 1750 J 764 J 850 J 886 J 479 J 514 J
Lead F 1.0 2.1 2.1 24 1.4 1.0 1.0
Magnesium P 102 3120 3140 3470 5180 2380 2390 2470 111 U 128 U
Manganese P 2.0 36.9 449 38.7 77.4 30.1 29.1 290.6 23
Mercury AV 0.2 32J 30J
Nickel P 10.0
Potassium P 1674 3210 2760 2810 3840 2460 2150 2540
Selenium F 1.0 uJ 13 J ud ud ud ud uJ uJ uJ
Silver F 1.0
Sodium P 339 57000 59100 57300 68800 47000 42600 44600 2290 J 2457 J
Thallium F 10
Vanadium P 4.0
Zinc P 20 198 R 140 R 191 R 263 U 183 R 179 R 128 R 102 R 65R
Molybdenum P 33 uJ uJ uJ UJ uJ uJ uJ uJ UJ
P =ICP
A = Flam AA
F = Furnace AA

AV = Automated Cold Vapor AA



CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.: BA4120

ROY F. WESTON, INC.
INORGANIC ANALYSES — DATA VALIDATION SUMMARY
Units: mg/L CaCo03

Client Sampile ID: 355W03 355W04 358W05 358Wo06 358Wo1 358W02 358W2D
Matrix: WATER WATER WATER WATER WATER WATER WATER

INORGANIC ELEMENTS
Hardness 166 174 164 182 142 164 186
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BAKER ENVIRONMENTAL, INC. - NAVY CLEAN
SITE: MCB CAMP LEJEUNE
SDG: B4375

INTRODUCTION

This quality assurance review is based upon a review of all data generated from seven water
samples, three trip blanks, four rinsate blanks, and one duplicate analysis collected on 04-
16,17,18,19,20-94. The samples were analyzed according to criteria set forth in the contract
laboratory program (CLP) for TCL Volatile, Semivolatile and Pesticide/PCB target
compounds by NDRC Laboratories, Inchscape Testing Services.

This review has been performed in accordance with the confirmation method. The reported
analytical results are presented as a summary of the data in Attachment II. All of the
analytical data were examined to determine the usability of the analytical results and also
to determine contractual compliance relative to the analytical requirements and deliverables
specified in the CLP method and Sampling and Chemical Analysis Quality Assurance
requirements for the Navy Installation Restoration Program (NEESA 20.2-047B). The
applicable qualifier codes have been placed next to the results in the data summary to
indicate the qualitative and/or quantitative reliability. The details of this evaluation review
are presented in the narrative section of this report.

All data have been validated with regard to usability according to the quality assurance set
forth in USEPA Laboratory Data Validation Functional Guidelines for Evaluating Organics
Analyses. If you have any questions or comments on this data review, please call Zohreh
Hamid or Kelly Spittler at (610) 701-3745.
QUALITY ASSURANCE REVIEW
The findings offered in this report are based upon a review of the following criteria:
° Data Completeness
° Holding Time
* ° GC/MS Tuning
° Calibration
° Blank
[ Surrogate Recoveries
* L Matrix Spike/Spike Duplicate
° Laboratory Control Sample
(] Internal Standard
* ° Instrument Performance
° Field Duplicate Results
* ° Compound Identification
T * ° Compound Quantitation
* All criteria were met; therefore, a narrative section is not provided for this

classification.
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DATA COMPLETENESS

General

The chain-of-custody for soil/sediment samples were included in this data package; however,
the sample analyses were not provided with this SDG.

HOLDING TIME
Volatiles

The technical holding time (7 days from collection), which differs from the contractual
“ holding time (10 days from VTSR), has been exceeded for samples 35-RB03, 35-RB05, 35-
TB11, 35-TB12, 36-RB06, 36-SWO05, 36-SW07, 36-SW06, and 36-SWOSD. The positive
results and non-detects are qualified estimated in these analyses.

Pesticide/PCBs

All samples were extracted beyond the technical holding time (7 days from collection),
which differs from the laboratory contractual holding time (10 days from VTSR). All
positive results and non-detects are qualified estimated.

CALIBRATION
Semivolatiles

The following %D results in the continuing calibrations exceeded the 25% QC limits. These
calibrations are considered acceptable since less than four (BNA) check (*) compounds had
%Ds outside the criteria. However, all associated non-detected values for the compounds
listed below are qualified as estimated and flagged "UJ". All RRFs were above 0.05;
therefore, no qualification is required on this basis.

CALIBRATION INSTRUMENT 1D COMPOUND %RSD /%D
CC 04-26-94 HP1 Bis(2-ethylhexyl)phthalate -345
- Di-n-octylphthalate 291

¢

¢
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Baker Environmental

SDG: B4375 ' Page 3
CALIBRATION INSTRUMENT ID COMPOUND %RSD /%D
CC 05-03-94 HP1 Phenol -26.7
Dimethylphthalate 89.7
4-Nitrophenol 329
N-Nitrosodiphenylamine 921
Butylbenzylphthalate 270
Bis(2-ethylhexyl)phthalate 37.0
Di-n-octylphthalate 255
CC 05-05-94 HP1 Phenol -26.8
Bis(2-chloroethyl)ether 283
2,2'-oxybis(1-chloropropane) 346
N-Nitroso-di-n-propylamine 36.3
2,4-Dinitrophenol 325
4,6-Dinitro-2-methylphenol 253
Pesticide/PCBs

The %RSD for endrin aldehyde (28.2%) exceeded the 20% QC limit in the initial
calibration analyzed on the DB1701 column. Therefore, the positive result for endrin
aldehyde in sample 35-RB05 is qualified estimated. This compound was not detected in the
other samples.

The retention time for beta-BHC was below the retention time window for PEME analyzed
on the DB1701 column. Since this performance evaluation mix was analyzed at the end of
the sequence and this compound was not detected in the samples, no qualification is
applied.

The %RPDs for methoxychlor (88.6%) in INDAMO3 (column SPB-608) and decachlorobi-
phenyl (35.0%) in PEMA (column DB1701) exceeded the 25% QC limit. The positive

result for methoxychlor in sample 35-RB05 is considered estimated since this sample was
analyzed immediately after the standard.

BLANKS
Volatiles

The following trip and rinsate blanks contained common laboratory contaminants. Since
these compounds were not detected in any of the samples, no action is required.



Baker Environmental

SDG: B4375 Page 4
BLANK COMPOUND LEVEL
35-TB11 Acetone 25 ug/L
36-RB06 Methylene Chloride Sug/L
Pesticide/PCBs

The following method and rinsate blanks contained target compounds at levels below the
CRQLs. All associated positive results less than 5X the blank levels are considered
laboratory artifacts, are elevated to the CRQL, and are flagged "U".

BLANK COMPOUND LEVEL
35-RB0S Endrin Aldehyde 0.11 ug/L
Methoxychlor 0.50 ug/L
36-RB06 Methoxychlor 0.50 ug/L -
Method Blank Methoxychlor 0.39 ug/L

URROGATE RECOVERIES
Semivolatiles

The following surrogate recoveries were below the QC limits in the analysis of sample 36-
SWOs: :

SURROGATE COMPQUND RECOVERY LIMITS
2-Chlorophenol-d, 28 33-110
Nitrobenzene-d, 28 35-114
2-Fluorobiphenyl 35 43-116

Since this sample was not re-extracted/reanalyzed as a straight sample, the base neutral
fraction for this sample has all non-detects qualified estimated, "UJ"; positive results were
not detected for this fraction.

(
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Baker Environmental
SDG: B4375 Page 5

Pesticide/PCBs

All surrogate recoveries were within the requirement limits, except for the following:

RECOVERY SURROGATE
SAMPLE NO. DB608/DB1701 COMPOUND REASON
36-SW05 MSD 40/51 DCB Advisory Criteria 60-150%
36-SW02 39/48 DCB Advisory Criteria 60-150%
36-SW03 49/59 TCX Advisory Criteria 60-150%
36-SW05 39/55 DCB Advisory Criteria 60-150%
36-SW07 44/- DCB Advisory Criteria 60-150%
36-SW06 42/- DCB. Advisory Criteria 60-150%
. 36-SW04 -/59 TCX Advisory Criteria 60-150%
o 36-SWO1 -/46 TCX Advisory Criteria 60-150%
49/0 DCB Advisory Criteria 60-150%
DCB = Decachlorobiphenyl
TCX = Tetrachloro-m-xylene

Since the requirement limits are advisory and there is no qualification criteria established
in Functional Guidelines or NEESA for surrogate outliers in the pesticide /PCB fraction, no
action is taken.

LABORATORY CONTROIL SAMPLE

An LCS analysis was performed in order to fulfill the blank spike analysis requirements as
established in the NEESA guidelines.

Pesticide/PCBs

The percent recovery for aldrin (34%) was outside the QC limits of 40-120% in the LCS
analysis. Since the compound was not detected in the samples, no action is required.



WESTGN

——
Baker Environmental
SDG: B4375 Page 6
INTERNAL STANDARD
Semivolatiles
The following internal standard areas were below the control limits in the sample analyses:
SAMPLE  INTERNAL STANDARD AREA ONTROL LIMITS
36-RB06 Perylene-d,, 19730 378922-1515688
36-SW05 Perylene-d,, 71974 378922-1515688
Since these samples were not re-extracted/reanalyzed, the non-detects quantified in
reference to perylene are qualified estimated in these samples. Positive results were not
detected in these samples.
FIELD DUPLICATE RESULTS -~

Sample 36-SWOS5D is a duplicate analysis of sample 36-SW05. Target compound results
were not detected in any of the parameters for these samples; therefore, the sample result
reproducibility is considered satisfactory.

(
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INFORMATION REGARDING DATA

The data have been reviewed according to the USEPA National Functional Guidelines for
Organic Data Review. All data are validated with regard to usability. :

If you have any questions or comments on this data review, please call Kelly Spittler or
Zohreh Hamid at (610) 701-3745.

ATTACHMENTS
1. Attachment I - Glossary of Data Qualifier Codes
2. Attachment II - Sample Result Summary. This includes:

a) A summary of all positive results for the target analytes with the
qualifier codes, if applicable;

b) All qualified and usable detection limits.
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GLOSSARY OF DATA QUALIFIERS

CODES REIATING TO IDENTIFICATION

(confidence concerning presence or absence of compounds):

U =

NOT DETECTED SUBSTANTIALLY ABOVE THE LEVEL
REPORTED IN LABORATORY OR FIELD BLANKS.
[Substantially is equivalent to a result less than 10 times the
blank level for common contaminants (methylene chloride,
acetone and 2-butanone in the VOA analyses, and common
phthalates in the BNA analyses, along with tentatively identified
compounds) or less than § times the blank level for other target
compounds.]

UNUSABLE RESULT. THE PRESENCE OR ABSENCE OF
THIS ANALYTE CANNOT BE VERIFIED. SUPPORTING
DATA NECESSARY TO CONFIRM RESULT.

NEGATED COMPOUND. THERE IS PRESUMPTIVE
EVIDENCE TO MAKE A TENTATIVE IDENTIFICATION.

CODES REIATING TO QUANTITATION

(can be used for both positive results and sample quantitation limits):

J =

u =

OTHER

Q =

ANALYTE WAS POSITIVELY IDENTIFIED. REPORTED
VALUE MAY NOT BE ACCURATE OR PRECISE.

ANALYTE WAS NOT DETECTED ABOVE THE CRQL.
THE REPORTED QUANTITATION LIMIT IS QUALIFIED
ESTIMATED.

DE

NO ANALYTICAL RESULT.
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CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE

ROY F. WESTON, INC.
VOLATILE ANALYSES — DATA VALIDATION SUMMARY

SDGNO.: B4375 PAGE 1
Client Sampile ID: 35—-RB03 35—-RB0OS 35-TB11 35-TB12 36-SWO01 36—-SW02 36—-SW03 36—-RB06
Matrix: WATER WATER WATER WATER WATER WATER WATER WATER
Dilution Factor: 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
" Units: ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
COMPOUND
Bromomethane uJ uJ uJ ud UJ
Vinyl Chloride uJ uJ w w uJ
Chloroethane UJ ud (ON] uJ uJ
Methylene Chloride (O] (UN] 6N} W 5J
Acetone uJ uJ 25 J uJ uJ
Carbon Disulfide uJ uJ ud uJ uJ
1,1~Dichloroethene uJ ud uUJ uJ uJ
1,1-Dichloroethane uJ (SN uJ uJ ud
1,2—Dichioroethene uJ uJ uJ uJ 7 uJ
Chloroform UJ uJ (SN (UN] uJ
1,2-Dichloroethane UJ uJ uJ uJ uJ
2-Butanone uJ (9N uJ UN] uJ
1,1,1-Trichloroethane uJ uJ uJ uJ uJ
Carbon Tetrachloride uJ ud uJ UJ w
Bromodichloromethane uJ (UN] uJ N} UJ
1,2-Dichloropropane uJ Ud uJ uJ (VX
Cis—1,3--Dichloropropene u (UN] uJ uJ uJ
Trichloroethene uJ uJ uJ UJ uJ
Dibromochloromethane uJ uJ uJ uJ uJ
1,1,2-Trichloroethane uJ uJ ud uJ uJ
Benzene uJ UJ uJ uJ UJ
Trans—1,3—Dichloropropene uJ uJ uJ uJd uJ
Bromoform uJ uJ Ud uJ uJ
4—-Methyl—2—Pentanone uJ uJ Ud uJ uJ
2—Hexanone uJ uJ UJ (U7 uJ
Tetrachloroethene UJ UJ UJ uJ uJ
1,1,2,2-Tetrachloroethane uJ ud uJ uJ uJ
Toluene uJ uJ uJ w UJ
Chlorobenzene uJ uJ uJ Ud UJ
Ethylbenzene uJ uJ uJ uJ (4N
Styrene uJ uJ uJ uJ uJ
Xylene (total) udJ ud ud uJ wJ
Chloromethane UdJ UJ uJ ud uJ



CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE

ROY F. WESTON, INC.
VOLATILE ANALYSES — DATA VALIDATION SUMMARY

SDG NO.: B4375 PAGE 2
Client Sample ID: 36-~SWO05 36-SWo07 36-SW06 36-SWosD 35-RBO7 36—-SW04 36-TB14
Matrix: WATER WATER WATER WATER WATER WATER WATER
Dilution Factor: 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Units: ug/L ug/L ug/L ug/L ug/L. ug/L ug/L
COMPOUND
Bromomethane uJ uJ uJ uJ
Vinyl Chioride uJ (UN] uJ ud
Chloroethane uJ uJ UJ uJ
Methylene Chloride Ud uJ uJ UJ
Acetone UJ ud UJ uJ
Carbon Disulfide uJ uJ uJ (VA
1,1=Dichloroethene UJ uJ Ud uJ
1,1-Dichloroethane ud ud uJ uJ
1,2—Dichloroethene uJ ud uJ ud
Chloroform uJ UJ UJ uJ
1,2-Dichloroethane (N ] W uJ uJ
2-Butanone (BN UJ (U uJ
1,1,1—=Trichloroethane uJ wJ UJ UJ
Carbon Tetrachloride uJ UJ uJ uJ
Bromodichloromethane uJ uJ uJ uJ
1,2=Dichloropropane uJ UJ uJ uJ
Cis—1,3-Dichloropropene (VN uJ uJ uJ
Trichloroethene UJ ud UJ uJ
Dibromochloromethane uJ uJ uJ u
1,1,2~Trichloroethane uJ uJ UJ uJ
Benzene uJ (UN N uJ
Trans—1,3—Dichloropropene ud uJ uJ uJ
Bromoform uJ uJ UJ uJ
4—Methyl—2—Pentanone uJ (§N uJ uJ
2—Hexanone uJ uJ uJ uJ
Tetrachloroethene (WA uJ uJ uJ
1,1,2,2—Tetrachloroethane (UN] ud uJ uJ
Toluene UJ UJ uJ uJ
Chiorobenzene uJ UJ uJ uJ
Ethylbenzene UJ UJ uJ Ud
Styrene uJ uJ uJ uJ
Xylene (total) uJ uJd uJ uJ
Chloromeéha ne Ud uJ (UN (. ud “,



CLIENT: BAKER ENVIRONMENTAL

SITE: MCB CAMP LEJEUNE
SDG NO.: B4375

ROY F. WESTON, INC.
SEMIVOLATILE ANALYSES — DATA VALIDATION SUMMARY

Cilent Sample ID: 35—-RB03 35—RB0S 36—SWO1 36~SWo2 86—-38WO03 36—-RB06 36—-8W05
Matrix: WATER WATER WATER WATER WATER WATER WATER
Dilution Factor: 1.0 1.0 1.0 1.0 1.0 10 1.0
Units: ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Phenot uJ uJ uJ ud wJ
bis(2~Chloroethyl)ether uJ
2—Chlorophenol
1,3—Dichlorobenzene udJ
1,4—Dichlorobenzene uJ
1,2~Dichlorobenzene uJ
2-Methylphenol
2,2'—oxybis(1—Chloropropane) uJ
4~Methyiphenol
N—Nitroso—di—n-—-propylamine uJ
Hexachloroethane ud
Nitrobenzene (SN}
Isophorone uJ
2—Nitrophenol
2,4—Dimethylphenol
bis(2—Chloroethoxy)methane (UN]
2,4-Dichiorophenol
1,2,4=Trichlorobenzene uJ
Naphthalene uJ
4-~Chloroaniline UJ
Hexachlorobutadiene ud
4-Chloro—3—methylphenol
2—Methylnaphthalene uJd
Hexachlorocyclopentadiene uJ
2,4,6—Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene uJ
2-Nitroaniline uJ
Dimethylphthalate uJ uJ uJ uJ uJd
Acenaphthylene UJ
2,6-Dinitrotoluene uJ
3—Nitroaniline uJ
uJ

Acenaphthene



ROY F. WESTON, INC.
SEMIVOLATILE ANALYSES ~ DATA VALIDATION SUMMARY

CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.: B4375

Client Sampile ID: 35-RB03 35-RB0O5 36—-SWO01 36—-SWo02 36—-SW03 36-RB06 36—-SWO05
Matrix: WATER WATER WATER WATER WATER WATER WATER
Dilution Factor: 1.0 1.0 1.0 1.0 10 1.0 1.0
Units: ug/L ug/L ug/L ug/L ug/L. ug/L ug/L
2,4-Dinitrophenol ud w uJ w uJ
4—Nitrophenol
Dibenzofuran uJ
2,4—Dinitrotoluene uJ
Diethylphthalate uJ
4~—Chlorophenyl—phenylether uJ
Fluorene uJ
4-—Nitroanitine udJ
4,6 —Dinitro—2—methylpheno!
N-—Nitrosodiphenylamine uJ uJ uJ uJ uJ
4-Bromophenyl—phenylether uJ
Hexachlorobenzene uJ
Pentachlorophenol
Phenanthrene uJ
Anthracene (UN
Carbazole uJd
Di~n—butylphthalate uJ
Fluoranthene uJ
Pyrene uJ
Butylbenzylphthalate uJd ud uJ uJ uJ
3,3~Dichlorobenzidine uJ
Benzo(a)anthracene uJ
Chrysene uJ
bis(2—Ethylhexyl)phthalate uJ uJ uJ uJ uJ uJ uJ
Di~n-octylphthalate uJ UJ uJ uJ uJ uJ uJ
Benzo(b)fluoranthene uJ uJ
Benzo(k)fluoranthene uJ uJ
Benzo(a)pyrene uJd UJ
Indeno(1,2,3—cd)pyrene uUJ uJ
Dibenz(ah)anthracene uJ uJ
Benzo(g,h,)perylene uJ uJ

( ¢



CLIENT: BAKER ENVIRONMENTAL

SITE: MCB CAMP LEJEUNE
SDG NO.: B4375

ROY F. WESTON, INC.
SEMIVOLATILE ANALYSES — DATA VALIDATION SUMMARY

Client Sampie iD:

Matrix:
Dilution Factor:
Units:

36--8Wo07

WATER
1.0
ug/L

WATER
1.0
ug/L

36—-5WO5D

WATER
1.0
ug/L

35—-RB07

WATER
1.0

ug}L

36—-5W04

WATER
1.0
ug/L

Phenol
bis(2—Chloroethylether
2~Chlorophenol
1,3-Dichlorobenzene
1,4—Dichlorobenzene
1,2=Dichlorobenzene
2—Methylphenol
2,2'-oxybis(1—Chloropropane)
4—~Methylphenol
N~Nitroso—di—n—propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2—Nitrophenol
2,4—Dimethylphenol
bis(2—Chloroethoxy)methane
2,4~Dichlorophenol
1,2,4—Trichlorobenzene
Naphthalene
4—Chloroaniline
Hexachlorobutadiene
4-~Chloro=3-methylphenol
2—Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6—Trichlorophenol
2,4,5~Trichlorophenol
2-Chloronaphthalene
2—Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6—Dinitrotoluene
3—Nitroaniline
Acenaphthene

uJ

uJ

uJ

uJ

uJ

uJ

Ud

uJ

uJ

uJ

uJ



CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.: B4375

ROY F. WESTON, INC.
SEMIVOLATILE ANALYSES — DATA VALIDATION SUMMARY

Client Sample ID: 36-SWo7

Matrix; WATER
Dilution Factor: 1.0
Units: ug/lL

36—-SW06 36-SWO0sD 35-~RB07 36—-SW04

WATER WATER WATER WATER
1.0 1.0 1.0 1.0
ug/t ug/L ug/L ug/L

2,4-Dinitrophenol

4~Nitrophenol uJ
Dibenzofuran

2,4—Dinitrotoluene

Diethylphthalate

4—~Chlorophenyl~phenylether

Fluorene

4—Nitroaniline

4,6 ~Dinitro~2—methylpheno!
N—Nitrosodiphenylamine uJd
4—Bromopheny!~phenylether

Hexachlorobenzene

Pentachlorophenol

Phenanthrene

Anthracene

Carbazole

Di—n—butylphthalate

Fluoranthene

Pyrene

Butylbenzylphthalate W
3,3~Dichlorobenzidine

Benzo(a)anthracene

Chrysene uJ
bis(2 —Ethylhexyl)phthalate uJ
Di—n-octyiphthalate

Benzo{b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3—cd)pyrene

Dibenz(a,h)anthracene

Benzo(g,h,i)perylene

uJ
uJ uJ uJ

uJ
uJ uJ uJ

uJ uJ uJ

uJ UJ uJ
ud uJ udJd



ROY F. WESTON, INC. PAGE 1
PESTICIDE/PCB ANALYSES — DATA VALIDATION SUMMARY
CLIENT:BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.: B4375
Client Sample ID: 35-RB05 36—-SWO01 36—-8SW02 36-SWo03 36—-RB06 36-SW05 36—-SW07
Matrix: WATER WATER WATER WATER WATER WATER WATER
Dilution Factor: 1.0 1.0 10 1.0 1.0 1.0 1.0
Units: ug/L ug/L ug/L ug/L ug/L ug/L ug/L
COMPOUND
alpha—BHC uJ uJ uJ uJ uJ uJ UJ
beta—BHC uJ uJ UJ uJ uJ uJ uJ
delta—BHC uJ uJ uJ uJ uJ uJ uJ
gamma—BHC(Lindane) ud UJ UJ ud uJ uJ uJ
Heptachlor uJ uJ uJ uJ uJ uJ uJ
Aldrin uJ uJ uJ uJd uJ UJ uJ
Heptachlor Epoxide uJ uJ uJd uJ uJd w uJ
Endosulfan ! uJ uJ uJ uJ uJ uJ uJ
Dieldrin uJ uJ UJ ud uJ uJ uJ
4,4'-DDE uJ uJ uJ uJ uJ uJ uJ
Endrin uJ uJ uJ uJ uJ uJ uJ
Endosuffan It uJ (U] N} ud uJ UJ uJ
4.4'-DDD uJ uJ uJ uJ uJ uJ uJ
Endosuifan Sulfate uJ uJ uJ (UN} uJ uJ ud
44'-DDT uJ uJ uJ uJ UJ uJ uJ
Methoxychlor 050 J (UN] 050U 050 U 050 J 050U os50U
Endrin Ketone uJ Ud uJ uJ UJ uJ uJ
Endrin Aldehyde 011 J 0.10U uJ uJ uJ UJ uJ
aipha-Chiordane uJ uJ uJ uJ uJ uJ uJ
gamma-—Chiordane uJ uJ uJ UJ uJ uJ Ud
Toxaphene uJ uJ uJ uJ uJ uJ uJ
Aroclor 1016 UJ uJ uJ uJ uJ ud uJ
Arocior 1221 uJ uJ uJ uJ UJ uJ uJ
Aroclor 1232 uJ uJ uJ uJ UJ uJ uJ
Aroclor 1242 uJ uJ uJ UJ UJ uJ uJ
Aroclor 1248 uJ w w uJ uJ w u
Aroclor 1254 UJ uJ udJ uJ UJ (UN] uJ
Aroclor 1260 uJ uJ uJ uJ uJ uJ uJ



ROY F. WESTON, INC.
PEPESTICIDE/PCB ANALYSES —~ DATA VALIDATION SUMMARY

CLIENT:BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.: B4375

Client Sample ID; 36-SW06 36-—-SWO0sD 36-—-SWo04
Matrix: WATER WATER WATER
Dilution Factor: 10 1.0 1.0
Units: ug/L ug/L ug/L
COMPOUND
alpha—-BHC uJ uJ Ud
beta—-BHC uJ uJ ud
delta—BHC (N] uJ uJ
gamma-BHC(Lindane) udJ uJd uJ
Heptachlor uJ uJ uJ
Aldrin uJ uJ uJ
Heptachlor Epoxide uJ uJ uJ
Endosulfan | uJ uJ uJ
Dieldrin ud UJ uJ
4,4'~-DDE uJ uJ uJ
Endrin uJ uJ ud
Endosulfan It uJ uJ uJ
4,4'-DDD uJ uJ uJ
Endosulfan Sulfate uJ uJ uJ
4,4'-DDT Ud uJ ud
Methoxychlor 050 U 050U 0.50 U
Endrin Ketone uJ uJ uJ
Endrin Aldehyde uJ (UN) UJ
alpha—Chlordane uJd 0.16 J uJ
gamma~Chlordane uJ uJ uJ
Toxaphene uJ uJ (UN]
Aroclor 1016 uJ uJ ud
Aroclor 1221 uJ uJ uJ
Aroclor 1232 UJ uJ uJ
Aroclor 1242 UJ uJ uJ
Aroclor 1248 uJ ud uJ
Aroclor 1254 UJ UJd uJ
Aroclor 1260 uJ udJd uJ
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:_: N MANAGERS DESIGNERS/CONSULTANTS

BAKER ENVIRONMENTAL, INC. - NAVY CLEAN
SITE: MCB CAMP LEJEUNE
SDG: BA4375

CASE SUMMARY

This data validation review consists of twelve (12) water samples including four rinsate blank
collected on 04-16,17,18,19-94. Laboratory analyses were performed by NDRC Laboratories,
Inchcape Testing Services for Target Analyte List (TAL), Molybdenum, and Hardness.

All data have been validated with regard to usability according to the quality assurance
guidelines set forth in Inorganic Functional Guidelines and Naval Energy and
Environmental Support Activity (NEESA). If you have any questions or comments on this
data review, please contact Zohreh Hamid at (610) 701-3745.

The following samples are contained within this report:

35RB03 * 36RB06 * 36SW03 36SW06
35RBOS * 36SW01 365SW04 36SWO07
T 35RBO7 * 36SW02 36SWO05 35SWsD *

* These samples were not analyzed for Hardness.

QUALITY ASSURANCE REVIEW

The findings offered in this report are based upon a rigorous review of the following criteria,
No major problems were encountered during the sample analyses. The minor deficiencies
are summarized under each parameter:

* Holding Times

Calibration

Contract Required Detection Limit Samples
Blank Samples

Interference Check Samples

Matrix Spike

Duplicate Digestion Samples

Laboratory Control Sample

Serial Dilution Sample

Graphite Furnace Analysis

Quarterly Verification of Instrument Parameters
Sample Result Verification

Preparation Logs

Run Logs

Data Package Completeness

* *

* o o* ox
® 0000000 O0O0O0COCOONNOSTS

*

All criteria were met for this classification.



WESTENI

Baker Environmental, Inc.
Site: MCB Camp Lejeune / SDG No.: BA4375 Page 2

CONTRACT REQUIRED DETECTION LIMIT SAMPLE ANALYSE

The CRDL recoveries for lead (160%, 126%, & 153%) and zinc (142%) were outside the
data validation requirement limits of 80-120%. The positive results greater than the IDLs
but less than 3X the CRDLs for these analytes should be qualified estimated due to the
uncertainty near the detection limits. However, due to the laboratory and rinsate blank
contamination, the reported results are considered as "non-detect" and are flagged "U" on
the data summary. '

The CRDL standard was not analyzed for molybdenum. This analyte has not been classified

as a TAL metal analyte by CLP.

BLANK ANALYSES
The laboratory blank had the following contaminations at levels above the IDLs, but below
the CRDLs:
ANALYTE CONC. UG/L ACTION LEVEL UG/L *
Calcium 642 3210
Copper 4.53 22.65
Iron 37.2 186
Lead 1.7 8.5
Magnesium 223.1 1115.5
Mercury 0.110 0.55
Nickel -17.5 b
Sodium 1023 5115
Zinc | 593 29.65
* Action level = 5X the blank concentration

x* The reported sample data are not impacted when the absolute concentration of an

analyte is less than 2X the IDL.

The reported sample results up to the action limits are qualified "U" for these analytes due

to the laboratory blank contamination.

¢

{
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Baker Environmental, Inc.
Site: MCB Camp Lejeune / SDG No.: BA4375 Page 3

BLANK ANALYSES (continued)

The results up to five times the rinsate blank concentration for antimony, arsenic, barium,
calcium, chromium, cobalt, copper, lead, magnesium, manganese, potassium, silver, and zinc
are qualified "U" due to the rinsate blank contaminations.

Note: Four rinsate blanks were analyzed with this batch of samples. However, the
individual associated samples were not identified. The data are qualified based on
the highest contamination levels in rinsate blanks 35RB07 and 36RB06 with
collection dates 4-18,19-94.

INTERFERENCE CHECK SAMPLES

The percent recoveries for all TAL analytes analyzed by ICP were within the 80-120%
range. This standard was not analyzed for molybdenum.

MATRIX SPIKE

The matrix spike recoveries for Ag (136.5%) and T1 (73.8%) were outside the control limits
of 75-125%. The reported sample results for silver are considered biased high and qualified
"J". The reported data for Tl are biased low. The positive results and non-detected values
are qualified "J" and "UJ", respectively.

DUPLICATE DIGESTION SAMPLES

The RPDs for all analytes in the laboratory duplicate sample analysis were within the
control limits, with the exception of iron (20.9%). The reported positive sample results are
qualified estimated.

One set of field duplicate samples (36SW05/36SW5SD) was analyzed with this batch. The
comparison of the reported data demonstrated satisfactory precision for the analytes
detected at concentrations above the CRDLs. The field duplicate analysis was not
performed for Hardness analysis.

SERIAL DILUTION SAMPLE

- ICP serial dilution sample analyses for calcium, potassium, sodium, and molybdenum were
: performed on the rinsate blank.



NARAGERS DESIGNERS LONSULTANTS

Baker Environmental, Inc.
Site: MCB Camp Lejeune / SDG No.: BA4375 Page 4
GRAPHITE FURNACE ANALYSIS
The following samples analyzed by graphite furnace had the analytical spike recoveries
outside the control limits of 85-115%:
SAMPLE ID ANALYTE 9%RECOVERY
35RB03 Cd 84
35RB06 Sb 73
35RB07 Sb/Pb/ Tl 76/115.1*/117*
36SW01 Sb/Se 77/51
36SW02 Cr/Se 120.5* /77
36SW04 Sb 77 -
36SW06 As/Cr/Se 121*/135* /83
36SW07 Sb/Cr 84/116.5*
36SW5D Sb/As/Cr 81/120* /130*
* Only the positive results are qualified estimated.

The reported data are qualified estimated.

The results for chromium and lead are qualified "U" due to the blank contaminations;
therefore, no additional qualifier codes have been applied.

SAMPLE RESULTS

Aluminum was analyzed by flame AA for all samples. Antimony, arsenic, beryllium, cadium,
chromium, lead, selenium, silver, and thallium were analyzed by graphite furnace.

The lead result in sample 36SWO01 was obtained by Method of Standard Addition (MSA).
The linearity met the requirement limit of "r=0.995". The reported results is reliable.
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Baker Environmental, Inc.
Site: MCB Camp Lejeune / SDG No.: BA4375 Page 5

SAMPLE RESULTS (continued)

The results for sodium in the organic sample analysis exceeded the calibration range in all
field samples. The samples were reanalyzed at five fold dilutions. However the original
sample results are reported on the Form I by the laboratory. The reanalysis results are
reported on the data validation data summary.

DATA PACKAGE COMPLETENESS
The instrument detection limit (IDL) for molybdenum was not listed on the Form X.

The data for antimony in sample 35RB05 was inadvertently flagged with "W". The analytical

spike recovery for Sb in this sample was (105) within the control range. The reported data

for Sb in sample 35RB06 should be flagged with "W". The Form I for these two samples
-are corrected by the data validator.

The case number was not identified for this batch. The sample analyses were only classified
under an SDG number.

SUMMARY

The data package and quality of the data were satisfactory. Major problems were not
encountered during the analyses. The reported data for molybdenum are considered
estimated since the CRDL and ICP interferences check samples were not analyzed for this
element. Also, the instrument detection limit was not listed on the Form X. The results
for hardness analysis are accepted as reported.



WESTEN

INFORMATION REGARDING DATA

The data have been reviewed according to the USEPA National Functional Guidelines for
Inorganic Data Review. All data are validated with regard to usability.

If you have any questions or comments on this data review, please call Zohreh Hamid at
(610) 701-3745.

ATTACHMENTS
1 Attachment I - Glossary of Data Qualifier Codes
2. Attachment II - Sample Result Summary. This includes:

a) A summary of all positive results for the target analytes with the
qualifier codes, if applicable;

b) All qualified and usable detection limits.

¢

(

¢
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ATTACHMENT I
GLOSSARY OF DATA QUALIFIER CODES



ra MARAGERS DESIGNERS/CONSULTANTS.

GLOSSARY OF DATA QUALIFIERS

CODES RELATING TO IDENTIFICATION

(confidence concerning presence or absence of compounds):

U = NOT DETECTED SUBSTANTIALLY ABOVE THE LEVEL
REPORTED IN LABORATORY OR FIELD BLANKS.

R = UNRELIABLE RESULT. ANALYTE MAY OR MAY NOT
BE PRESENT IN THE SAMPLE. SUPPORTING DATA
NECESSARY TO CONFIRM RESULT.

N = NEGATED COMPOUND WAS CONSIDERED AS NOT
PRESENT IN THE SAMPLE.

(NO CODE) = CONFIRMED IDENTIFICATION

CODES RELATING TO QUANTITATION

(can be used for both positive results and sample quantitation limits):

J = ANALYTE PRESENT. REPORTED VALUE MAY NOT BE
ACCURATE OR PRECISE.

ua = THE REPORTED QUANTITATION LIMITS ARE
QUALIFIED ESTIMATED.

OTHER CODES

Q = NO ANALYTICAL RESULT.



o ATTACHMENT 11
SAMPLE RESULT SUMMARY



ROY F. WESTON, INC.
INORGANIC ANALYSES — DATA VALIDATION SUMMARY

Units: ug/L
CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE '
SDG NO.: BA4375
Client Sample ID: 35RB03 35RB05 35RB07 36RB06 36SWO01 36SW02 36SW03
WATER WATER WATER WATER WATER WATER WATER
IDL
INORGANIC ELEMENTS
Aluminium A 1.0 2.4
Antimony F 1.0 17 uJ uJ 20 J 28
Arsenic F 2.0 1
Barium P 20 9.8 94 121 273 39.8
Beryllium F 1.0
Cadmium F 1.0 uJ
Calcium P 308 13400 13300 541 U 564 U 19500 44400 44300 U
Chromium F 1.0 1.2 14 1.7 U 1.7U 58 U
Cobalt P 9.0 191 243 U
Copper P 20 27.4 30.7 34U 45U 56.5 158 U 165 U
lron P 18 156 U 112 U 34 U 63.3 U 2710 J 2320 J 4840 J
Lead F 1.0 24 U 72U 1.1 J 16 U 159 U 85U 209U
Magnesium P 102 2280 2310 104 U 999 U 719 U 1550 7850
Manganese P 2.0 4.3 3.6 58.4 91.2 126
Mercury AV 0.2 021U 023 U o3 U 0.18 U 0.14 U 011U 022 U
Nickel P 10.0 283 314 16.4
Potassium P 1674 2770 2470 18800 5310 8020
Selenium F 1.0 W UJ
Silver F 1.0 12 J
Sodium P 339 37000 37700 972 U 1630 U 330000 99500 82000
Thallium F 1.0 11 J uJ uJ (ON] uJ udJ UJ
Vanadium P 40 387 181 79
Zinc P 20 17U 12U 223 U 86 U 55.8 U 382U 554 U
Molybdenum P 33 uJ (IN} uJ uJ uJ UdJ 50 J
P=ICP
A = Flam AA
F = Furnace AA

AV = Automated Cold Vapor AA



ROY F. WESTON, INC.
INORGANIC ANALYSES — DATA VALIDATION SUMMARY

Units: ug/L
CLIENT: BAKER ENVIRONMENTAL
SITE:; MCB CAMP LEJEUNE
SDG NO.: BA4375
Client Sample ID: 365SW04 36SW05 36SW06 36SW07 36SWsD
Matrix: WATER WATER WATER WATER WATER
IDL
INORGANIC ELEMENTS
Aluminium A 1.0 13 12 J 1
Antimony F 1.0 19 J 3.9 24 J 68 J
Arsenic F 20 13U 24 U
Barium P 2.0 222U 196 U 182 U 183 U 174 U
Beryllium F 1.0
Cadmium F 1.0
Calcium P 308 33700 41700 44000 48800 41400
Chromium F 1.0 38U 17U 19U 27U 24 U
Cobalt P 9.0
Copper P 20 123 U 7U su 53U 49U
fron P 18 1370 J 967 J 1070 J 1380 J 751 J
Lead F 1.0 21 U 33U 31U 29U 2U
Magnesium P 102 6420 17900 13200 9300 18400
Manganese P 2.0 127U 319 29.5 245 257
Mercury AV 0.2 033U 017 U 035U 033U 0.36 U
Nickel P 10.0 23.2 228
Potassium P 1674 6170 8210 7490 5920 8380
Selenium F 1.0 (VN
Silver F 1.0 13U
Sodium P 339 95500 192000 136000 103000 106500
Thallium F 1.0 11 J uJ uJ ud uJ
Vanadium P 4.0 85 11.2 9 45 9.7
Zinc P 2.0 421 U 28.1 U 146 U 16.3 U 95 U
Molybdenum P 33 35 J 65 J 57 J 46 J 73 J
P=ICP
A = Flam AA
F = Furnace AA

AV = Automated Cold Vapor AA

(




CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.: BA4375

ROY F. WESTON, INC.
INORGANIC ANALYSES — DATA VALIDATION SUMMARY
Units: mg/L CaCo3

Client Sample ID: 36—SWo1 36-8Wo02 36—-8Wo03 36—-SW05 36—-SW07 36-SW06 36-SWo04
Matrix: WATER WATER WATER WATER WATER WATER WATER

INORGANIC ELEMENTS
Hardness 74 122 130 194 158 180 116
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BAKER ENVIRONMENTAL, INC. - NAVY CLEAN
SITE: MCB CAMP LEJEUNE
SDG: B4581

INTRODUCTION

This quality assurance review is based upon a review of all data generated from one water
sample, six trip blanks, six rinsate blanks, and two field blanks collected on 04-
20,21,26,28,29,30-94 and 05-02,03,04-94. The samples were analyzed according to criteria
set forth in the contract laboratory program (CLP) for TCL Volatile, Semivolatile and
Pesticide /PCB target compounds by NDRC Laboratories, Inchscape Testing Services.

This review has been performed in accordance with the confirmation method. The reported
analytical results are presented as a summary of the data in Attachment II. All of the
analytical data were examined to determine the usability of the analytical results and also
to determine contractual compliance relative to the analytical requirements and deliverables
specified in the CLP method and Sampling and Chemical Analysis Quality Assurance
requirements for the Navy Installation Restoration Program (NEESA 20.2-047B). The
applicable qualifier codes have been placed next to the results in the data summary to
indicate the qualitative and/or quantitative reliability. The details of this evaluation review
are presented in the narrative section of this report.

All data have been validated with regard to usability according to the quality assurance set
forth in USEPA Laboratory Data Validation Functional Guidelines for Evaluating Organics
Analyses. If you have any questions or comments on this data review, please call Zohreh
Hamid or Kelly Spittler at (610) 701-3745.

QUALITY ASSURANCE REVIEW
The findings offered in this report are based upon a review of the following criteria:

Data Completeness

Holding Time

GC/MS Tuning

Calibration

Blanks

Surrogate Recoveries

Matrix Spike/Spike Duplicate
Laboratory Control Sample
Internal Standard

Instrument Performance -
Field Duplicate Results
Compound Identification
Compound Quantitation

* All criteria were met; therefore, a narrative section is not provided for this
classification.
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Baker Environmental
SDG: B4581 Page 2

DATA COMPLETENESS
General

The chain-of-custody for soil /sediment samples were included in this data package; however,
the sample analyses were not provided with this SDG.

Volatiles

Sample LCS was not listed on the Form IV, page 47. The laboratory should correct and
resubmit this document.

Sample 35-TB24 was listed twice on the Form II, page 43. The second entry, line 20, should
be removed from this form.

The RIC and internal standard summary pages for sample 35-TB15 were missing from the
data package. The laboratory should provide these forms.

‘;M ‘

The first page of the quantitation report for the continuing calibration analyzed on 04-29-94,
was missing from the data package. The laboratory should resubmit this page.

HOLDING TIME

Volatiles

The technical holding time established in the Functional Guidelines (7 days from collection
to analysis), has been exceeded for all of these water samples. The laboratory’s contractual
holding time (10 days from VTSR to analysis) established in the CLP SOW differs for these
validation requirements; however, the validator is required by functional guidelines to
qualify as estimated the positive results and non-detects in these analyses. It is the data
validator’s opinion that these results can be accepted with the qualifier codes.

CALIBRATION

Yolatiles and Semivolatiles

The following %D results in the continuing calibrations exceeded the 25% QC limit. These
calibrations are considered acceptable since less than two (VOA) or four (BNA) check (*)
compounds had %Ds outside the criteria. Positive results were not detected for these ;
compounds; therefore, all associated non-detected values for the compounds listed below v
are qualified as estimated and flagged "UJ". All RRFs were above 0.05; therefore, no
qualification is required on this basis.
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SDG: B4581

CALIBRATION
CC 04-29-94
CC 05-11-94

CC 05-05-94

CC 05-05-94

Pesticide/PCBs

INSTRUMENT ID

HP4.i
HP4.i

HP1i

COMPQUND

2-Hexanone

Chloromethane
Bromoform
2-Hexanone

Tetrachloroethene

Bis(2-chloroethyl)ether
2,2'-oxybis(1-chloropropane)
N-Nitroso-di-n-propylamine

2,4-Dinitrophenol
4,6-Dinitro-2-methylphenol
3-Nitroaniline
Benzidine
2,2'-oxybis(1-chloropropane)
Dimethylphthalate
N-Nitrosodiphenylamine
Carbazole
Butylbenzylphthalate
Di-n-octylphthalate
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline

Page 3

%RSD /%D
275
55.0
546

256
332

283
34.6
363
325
253
46.0
95.6
271
90.0
8.1
86.2
323
256
924
3.1
89.8

The retention times for all compounds were outside the retention time windows for
INDBMO04 analyzed on the DB1701 column. All positive results in the samples are qualified
estimated and are flagged "J".

The %RPDs for 4,4-DDE (31.2%) in INDBMO02 (column SPB-608) and decachlorobiphenyl
(46.7%) in INDAMO2 (column SPB-608) exceeded the 25% QC limit. Since 4,4-DDE was
not detected in any of the samples, no action is required.

Volatiles

BLANKS

The following trip, field, and rinsate blanks contained common laboratory contaminants

the water sample, no action is required.

along with several other target compounds. Since these compounds were not detected in
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Baker Environmental

SDG: B4581 Page 4
BLANK COMPOUND . LEVEL
35-RB11 Acetone 11 ug/L
35-FB01 Chloroform 8 ug/L
Bromodichloromethane 10 ug/L
35-FB02 Dibromochloromethane 10 ug/L
Acetone 43 ug/L
35-TB24 Acetone 36 ug/L
35-RB13 Methylene Chloride Sug/L
Pesticide/PCBs

The following method blanks contained target compound methoxychlor at levels below the
CRQLs. All associated positive results less than 5X the blank levels are considered
laboratory artifacts and are flagged "U". This compound was also detected in rinsate blank
35-RB08; however, this result is flagged "U" due to the associated method blank
contamination.

BLANK COMPOUND LEVEL
Method Blank (PBLKA) Methoxychlor 0.50 ug/L
Method Blank (PBLKB) Methoxychlor 0.046 ug/L

SURROGATE RECOVERIES

Volatiles

'The following system monitoring compound (SMC) recovery was above the QC limits in the
analysis of sample 35-TB15.

SURROGATE COMPOUND RECOVERY LIMIT
4-Bromofluorobenzene 118 86-115

Since this sample was not reanalyzed, and the recovery exceeded the QC, all positive results
should be qualified estimated; however, target compounds are not detected. Therefore, no
additional action is taken.

(
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Semivolatiles

The following surrogate recovery was above the QC limits in the analysis of sample 35-
RBO08:

SURROGATE COMPOUND RECOVERY LIM
2-Fluorcobiphenyl 137 43-116

Since only one surrogate recovery was outside the QC limits, no qualification is required due
to this surrogate outlier.

Pesticide/PCBs

All surrogate recoveries were within the requirement limits, except for the following:

RECOVERY SURROGATE

SAMPLE NO. DB608/DB1701 COMPOUND REASON
35-SwWo07 4/- DCB Advisory Criteria 60-150%
35-FB02 6/4 TCX Advisory Criteria 60-150%
71 DCB Advisory Criteria 60-150%
DCB = Decachlorobiphenyl
TCX = Tetrachloro-m-xylene

Since the requirement limits are advisory and there is no qualification criteria established
in Functional Guidelines or NEESA for surrogate outliers in the pesticide/PCB fraction, no
action is taken.

MATRIX SPIKE/MATRIX SPIKE DUPLICATES

As per the laboratory case narrative, MS/MSD samples are not included with this batch of
samples, since no sample was specified for quality control in this SDG. No qualification is
applied due to the lack of these QC samples.

LABORATORY CONTROIL SAMPLE

An LCS analysis was performed in order to fulfill the blank spike analysis requirements as
established in the NEESA guidelines.
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Volatiles

The LCS recovery for benzene was inadvertently listed as 39.4%), the correct value is 79.4%,
which falls within the QC limits.

Semivolatiles
The percent recoveries for 2-chlorophenol-d, (127%) and 1,2-dichlorobenzene (120%) were
above the QC limits of 33-110 and 16-110%, respectively. Since these compounds were not
detected in the samples, no action is required.

INTERNAL STANDARD

Semivolatiles

The following internal standard areas were outside the control limits in the sample analyses:

SAMPLE  INTERNAL STANDARD AREA CONTROL LIMITS
SBLKA Perylene-d,, 128092 297018-1188074
SBLKB Perylene-d,, 93980 297018-1188074
35-RB10 Perylene-d,, 199981 256532-1026128

Sample 35-RB10 was re-extracted/reanalyzed, but this analysis was not reported; therefore,
the non-detects quantified in reference to perylene in the original analyses are qualified
estimated since positive results were not detected. The blanks results quantified in
reference to perylene are also considered estimated.

FIELD DUPLICATE RESULTS

A field duplicate analysis was not provided for this batch of samples. No qualification is
required due to the lack of this QC sample.

¢

¢
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INFORMATION REGARDING DATA

The data have been reviewed according to the USEPA National Functional Guidelines for
Organic Data Review. All data are validated with regard to usability.

If you have any questions or comments on this data review, please call Kelly Spittler or
Zohreh Hamid at (215) 344-3745.

ATTACHMENTS
1. Attachment I - Glossary of Data Qualifier Codes
2. Attachment II - Sample Result Summary. This includes:

a) A summary of all positive results for the target analytes with the
qualifier codes, if applicable;

b) All qualified and usable detection limits.

3. Attachment III - Sample data (Form I) verified by the laboratory.
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GLOSSARY OF DATA QUALIFIER CODES
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GLOSSARY OF DATA QUALIFIERS

CODES RELATING TO IDENTIFICATION

(confidence concerning presence or absence of compounds):

U = NOT DETECTED SUBSTANTIALLY ABOVE THE LEVEL
REPORTED IN LABORATORY OR FIELD BLANKS.
[Substantially is equivalent to a result less than 10 times the
blank level for common contaminants (methylene chloride,
acetone and 2-butanone in the VOA analyses, and common
phthalates in the BNA analyses, along with tentatively identified
compounds) or less than 5 times the blank level for other target
compounds.]

R = UNUSABLE RESULT. THE PRESENCE OR ABSENCE OF
THIS ANALYTE CANNOT BE VERIFIED. SUPPORTING
DATA NECESSARY TO CONFIRM RESULT.

— N = NEGATED COMPOUND. THERE IS PRESUMPTIVE
' EVIDENCE TO MAKE A TENTATIVE IDENTIFICATION.

CODES RELATING TO QUANTITATION

(can be used for both positive results and sample quantitation limits):

J = ANALYTE WAS POSITIVELY IDENTIFIED. REPORTED
VALUE MAY NOT BE ACCURATE OR PRECISE.

U] = ANALYTE WAS NOT DETECTED ABOVE THE CRQL.

THE REPORTED QUANTITATION LIMIT IS QUALIFIED
ESTIMATED.

OTHER CODES
Q = NO ANALYTICAL RESULT.



ATTACHMENT II
SAMPLE RESULT SUMMARY



CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE

ROY F. WESTON, INC.
VOLATILE ANALYSES ~ DATA VALIDATION SUMMARY

SDG NO.: B4581
Client Sample ID: 35-SWo7 33-RB08 35-TB15 35-RBO9 35-TB21 35-TB22 35-TB23 35-RB10
Matrix: WATER WATER WATER WATER WATER WATER WATER WATER
Dilution Factor: 1.0 1.0 1.0 1.0 1.0 10 1.0 1.0
Units: ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
COMPOUND
Bromomethane (WA uJ uJd uJ uJ udJ uJ uJ
Vinyl Chloride (VN ud UJ uJ uJ uJ uJ UJ
Chloroethane ud uJ uJ uJ uJ uJ uJ uJ
Methylene Chloride (UN] uJ uJ uJ uJ uJ uJ uJ
Acetone Ud ud uJ uJ uJ uJ uJ UJ
Carbon Disulfide uJ uJ UJ uJ uJ uJ uJ uJ
1,1-Dichloroethene uJ uJ uJ uJ Ud uJ uJ udJ
1,1-Dichloroethane uJ Ud UJ uJ uJ uJ uJ uJ
1,2—Dichloroethene uJ uJ UJ ud uJ uJ uJ uJ
Chioroform uJ uJd uJ (SN] uJ uJ UJ UJ
1,2—Dichloroethane Ud uJd uJ uJ uJ uJ uJ UJ
2—Butanone uJ UJ uJ uJd uJ uJ Ud uJ
1,1,1—Trichlroethane uJ uJ UJ (U] uJ uJ UJ uJ
Carbon Tetrachloride udJ uJ uJ UJ uJ UJ Ud uJ
Bromodichloromethane uJ UJ UJ uJ uJ UJ UJ uJ
1,2-Dichloropropane uJ uJ UJ uJ uJ UJ UJ uJ
Cis—1,3-Dichloropropene uJ uJd uJ uJ uJ Ud (N} uJ
Trichloroethene uJ uJ uJ uJ uJ uJ uJ UJ
Dibromochloromethane UJ uJ uJ uJ uJ uJ uJ uJ
1,1,2-Trichloroethane uJ uJ uJ uJ uJ UJ uJ uJ
Benzene uJ uJ uJ uJ uJ uJ uJ uJ
Trans—1,3—Dichloropropene uJ uJ uJ uJ uJ uJ UJ uJ
Bromoform uJ UJ uJ uJ uJ uJ uJ uJ
4—Methyl—2—Pentanone UJ UJ UJ uJ uJ uJ uJ UJ
2—Hexanone UJ uJ uJ uJ uJ UJ uJ uJ
Tetrachloroethene (BN ] uJ ud uJ uJ uJ uJ UJ
1.1,2,2—Tetrachloroethane uJ uJ UJ uJ uJ uJ uJ uJ
Toluene uJ uJ uJ uJ UJ uJ uJ Ud
Chiorobenzene uJ uJ UJ uJ uJ uJ UJ uJ
Ethylbenzene UJ uJ w uJ uJ uJ uJ uJ
Styrene uJ uJ uJ ud uJ uJ uJ uJ
Xylene (total) uJ uJ w uJ uJ uJ uJ uJ
Chloromethane Ud uJ uJ UdJ uJ uJ uJ uJd



CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.. B4581

ROY F. WESTON, INC.
VOLATILE ANALYSES = DATA VALIDATION SUMMARY

Client Sample ID: 35-RB11 35-FBO1 35-FB02 35-T8B24 35-RB12 35-RB13 35-TB28

Matrix: WATER WATER WATER WATER WATER WATER WATER

Dilution Factor: 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Units: ug/L ug/l ug/L ug/L ug/L ug/lL. ug/t

COMPOUND

Bromomethane uJ UJ uJ W UJ uJ UJ
Vinyl Chloride uJ (JN] uJ uJ uJ uJ uJ
Chloroethane uJ uJ (UN] uJ Ud uJ uJ
Methylene Chioride W UJ uJ uJ uJ 54 uJ
Acetone 11 J UJ 43 J 3 J uJ (UN UJ
Carbon Disulfide UJ uJ uJ uJ uJ UJ uJ
1,1-Dichloroethene uJ ud uJ uJ uJ uJ uJ
1,1 -Dichiorosthane uJ uUJ uJ UJ uJ (U] uJ
1,2~Dichloroethene UJ (VN ] uJ uJ uJ UJ uJ
Chloroform UJ 8 J ud uJ (UN] uJ UJ
1,2-Dichloroethane uJ uJ uJ uJ UJ uJ UJ
2--Butanone uJ uJ uJ UdJ uJ uJ Ud
1,1,1 —Trichloroethane uJ UJ UJ uJ uJ uJ ud
Carbon Tetrachloride ! uJ uJ uJ uJ uJ uJ uJ
Bromodichloromethane uJ 10 J uJ uJ uJ uJ uJ
1,2—-Dichloropropane UJ uJ uJ uJ uJ uJ UJ
Cis—1,3—Dichloropropene UJ UJ uJ uJ uJ uJd uJ
Trichloroethene UJ (SN uJ uJ UJ UJ uJ
Dibromochioromethane uJ 10 J uJ uJ Ud uJ (WA
1,1,2—-Trichloroethane uJ uJ UJ uJ (VN uJ uJ
Benzene uJ uJ uJ uJ uJ uJ Ud
Trans—1,3—-Dichloropropene uJ uJ uJ uJ uJ ud uJ
Bromoform uJ uJ uJ ud uJ uJ uJ
4-—~Methyl-2—~Pentanone uJ UJ uJ uJ uJ uw uJ
2—-Hexanone uJ uJ ud uJ uJ (UN] (UN]
Tetrachloroethene uJ uJ ud uJ UJ uJ UJ
1,1,2,2—Tetrachloroethane Ud UJ uJ Ud UJ uJ UJ
Toluene Ud uJ uJ uJ uJ uJ uJ
Chlorobenzene uJ uJ uJ uJ uJ (UN] ud
Ethylbenzene uJ uJ ud uJ ud uJ UJ
Styrene Ud uJ uJ uJ UuJ uJ w
Xylene (total) UJ uJ uJ uJ UJ udJ uJ
Chiloromethane uJ (SN uJ UJ uJ uJ uJ



CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.: B4581

)

ROY F. WESTON, INC.

SEMIVOLATILE ANALYSES — DATA VALIDATION SUMMARY

Client Sample ID: 35-8SW07
Matrix: WATER

Dilution Factor: 1.0
Units: ug/L

35-RB08
WATER
10

ug/L

35-AB11
WATER

35-RB09 35—-RB10
WATER WATER
1.0 1.0 1.0

ug)L ug)L ug}L

35-FBO1
WATER
1.0

ug/L

35-FB02
WATER
1.0

ug/L

Phenol

bis(2—Chloroethylether uJ
2—Chlorophenol

1,3-Dichlorobenzene

1,4--Dichlorobenzene

1,2—-Dichlorobenzene

2-Methylphenol

2,2’ —oxybis(1 —Chloropropane) uJ
4—Methylphenol

N—Nitroso—di—n—propylamine uJ
Hexachloroethane

Nitrobenzene

Isophorone

2-Nitrophenot

2,4—Dimethyiphenol

bis(2~Chloroethoxy)methane

2,4—Dichlorophenot

1,2,4—Trichlorobenzene

Naphthalene

4-Chloroaniline

Hexachlorobutadiene

4-Chloro—3-methylphenol

2—Methylinaphthalene

Hexachlorocyclopentadiene

2,4,6—Trichlorophenol

2,4, 5-Trichlorophenol

2—Chloronaphthalene

2-Nitroaniline

Dimethyiphthalate

Acenaphthylene

2,6-Dinitrotoluene

3—Nitroaniline uJ
Acenaphthene

uJ

uJ

uJ

UuJ

uJ

uJ uJ UJd

UJ

uJ uJ
uJ uJ

uJ uJ UJ

uJ

uJ
uJ

uJ

uJ

uJ
uJ

uJ



CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.. B4581

ROY F. WESTON, INC.

SEMIVOLATILE ANALYSES — DATA VALIDATION SUMMARY

35-8SWo7
WATER
1.0

ug/L

Client Sample ID:
Matrix:

Dilution Factor:
Units:

35-RB08
WATER
1.0

ug/L

35—-RB09
WATER
1.0

ug/L

35-RB10
WATER

10
ug/L

35-RB11
WATER
1.0

ug/L

35-FBO1
WATER
1.0

ug/L

35-FB02
WATER
1.0

ug/L

2,4-Dinitrophenol ud
4—Nitrophenol

Dibenzofuran
2,4—Dinitrotoluene
Diethylphthalate
4—-Chiorophenyl—phenylether
Fluorene

4—~Nitroaniline

4,6 --Dinitro —2 ~methyiphenol uJ
N-—Nitrosodiphenylamine
4-Bromophenyl—phenylether
Hexachlorobenzene
Pentachloropheno!
Phenanthrene

Anthracene

Carbazole
Di—n—butylphthalate
Fluoranthene

Pyrene

Butylbenzylphthalate
3,3—Dichlorobenzidine
Benzo(a)anthracene
Chrysene

bis(2 —Ethylhexyl)phthalate
Di—n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
indeno(1,2,3—-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i) perylene

(

uJ uJd

uJd uJ

uJ

uJ

UJ

uJ

uJ
UJ
W
uJ
ud
uJ
wJ

uJ

uJ

uJ

uJd

uJ

uJ

uJ

uJ

uJ

uJ

(

uJ

uJ

uJ

uJ

uJ



ROY F. WESTON, INC.
SEMIVOLATILE ANALYSES — DATA VALIDATION SUMMARY

CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.:. B4581

Client Sample ID: 35-RB12 35-RB13
Matrix: WATER WATER

Dilution Factor: 1.0 10
Units: ug/L ug/L

Phenot
bis(2—-Chloroethyl)ether
2-Chlorophenol
1,3—-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
2—Methylphenol
2,2’—oxybis(1-—Chloropropane) ud ud
4—Methylphenot

N-Nitroso ~di—n--propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2—Nitrophenol
2,4—-Dimethylphenol
bis(2—Chloroethoxy)methane
2,4-Dichiorophenol
1,2,4—Trichlorobenzene
Naphthalene
4--Chloroaniline
Hexachlorobutadiene
4—Chloro—3-—methylphenol
2—Methyinaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5—Trichlorophenol
2-Chloronaphthalene

2—Nitroanitine uJ uJ
Dimethyiphthalate uJ uJ
Acenaphthylene

2,6—Dinitrotoluene

3—Nitroaniline uJ uJ

Acenaphthene



CLIENT: BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.. B4581

SEMIVOLATILE ANALYSES — DATA VALIDATION SUMMARY

ROY F. WESTON, INC.

Client Sample ID:
Matrix:

Dilution Factor:
Units:

35~-RB12
WATER
1.0

ug/L

35-RB13
WATER
1.0

ug/L

2,4-Dinitrophenol
4-—Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4—-Chlorophenyl~phenylether
Fluorene

4~—Nitroaniline
4,6—Dinitro—~2~methyiphenol
N~—Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di—n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2—Ethylhexyl) phthalate
Di—n—octylphthalate
Benzo(b)fiuoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3—cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h.))perylene

(

ud

uJ

uJ

uJ

uJ

uJ

uJ

uJ

uJ

uJ



CLIENT:BAKER ENVIRONMENTAL
SITE: MCB CAMP LEJEUNE
SDG NO.. B4581

)

ROY F. WESTON, INC.
PESTICIDE/PCB ANALYSES — DATA VALIDATION SUMMARY

Client Sample ID:
Matrix:

Dilution Factor:
Units:

35—SWo7
WATER
1.0

ug/L

35—-RB08 35—-FBO1
WATER WATER
1.0 1.0

ug/L ug/L

35-FB02

WATER
1.0
ug/L

35-RB12
WATER
10

ug/L

35—-RB13
WATER
1.0

ug/L

COMPOUND

alpha—-BHC
beta—-BHC
delta—BHC
gamma—BHC(Lindane)
Heptachlor

Aldrin

Heptachlor Epoxide
Endosulfan |
Dieldrin

4,4'-DDE

Endrin

Endosulfan ii
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Methoxychlor
Endrin Ketone
Endrin Aldehyde
alpha—Chlordane
gamma—Chlordane
Toxaphene

Arocilor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Arocior 1254
Arocior 1260

0.59 UJ

0.60UJ
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CASE SUMMARY

This data validation review consists of one water sample, six rinsate blanks, and two field
blanks collected on 04-20,26,29,30-94 and 05-02,03,04-94. Laboratory analyses were

performed by NDRC Laboratones Inchcape Testing Services for Target Analyte List (TAL)
and Molybdenum.

All data have been validated with regard to usability according to the quality assurance
guidelines set forth in Inorganic Functional Guidelines and Naval Energy and
Environmental Support Activity (NEESA). If you have any questions or comments on this
data review, please contact Zohreh Hamid at (610) 701-3745.

The following samples are contained within this report:

35FB01 35RB09 35RB12

35FB02 35RB10 35RB13

35RB08 35RB11 355Wo07
QUALITY ASSURANCE REVIEW

The findings offered in this report are based upon a rigorous review of the following criteria.
No major problems were encountered during the sample analyses. The minor deficiencies
are summarized under each parameter:

Holding Times

Calibration

Contract Required Detection Limit Samples
Blank Samples

Interference Check Samples

Matrix Spike

Duplicate Digestion Samples

Laboratory Control Sample

Serial Dilution Sample

Graphite Furnace Analysis

Quarterly Verification of Instrument Parameters
Sample Result Verification

Preparation Logs -
Run Logs

Data Package Completeness
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All criteria were met for this classification.
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HOLDING TIMES

The preparation/analysis holding time exceeded the requirement limits (28 days from
collection) in mercury analysis; therefore, the reported results and non-detected values are
qualified estimated.

CALIBRATION

The continuing calibration blank CCB17 was not analyzed after the continuing calibration
verification CCV17 in analysis of Ca, K, Na, and Mo. The data are not impacted since the
CCBs analyzed prior and after sample analyses were free of contaminations, however, this
lack of CCB analysis contractually violates the CLP contract.

CONTRACT REQUIRED DETECTION LIMIT SAMPLE ANALYSES

The CRDL recoveries for lead (163.3%, 183.3%, & 166.7%) and selenium (130%) in
graphite furnace and all ICP analytes with the exception of silver were above the upper data
validation requirement limits of 120%. The positive results greater than the IDLs but less
than 3X the CRDLs for these analytes in the field sample are qualified estimated due to the
uncertainty near the detection limits. The field blanks and rinsate blanks were not qualified
based on these outliers.

The CRDL standard was extremely below the lower control limit (-185/-180) for
molybdenum. This analyte has not been classified as a TAL metal analyte by CLP;
therefore, the data are not rejected and the non-detected values and reported results up to
3X the CRDL are accepted with the qualifier codes.

BLANK ANALYSES

The laboratory blank had the following contaminations at levels above the IDLs, but below
the CRDLs:

ANALYTE CONC. UG/L ACTION LEVEL UG/L *
Copper 7.767 39

Selenium 1.2 6
Sodium 727 3636
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ANALYTE C