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NOTICE

This data summary has been prepared for the United States Air Force
for the purpose of aiding in the implementation of a final remedial action
plan under the Air Force Installation Restoration Program (IRP). As the data
summary relates to actual or possible releases of potentially hazardous
substances, its release prior to an Air Force final decision on remedial
action is in the public interest. The limited objectives of this data summary
and the ongoing nature of the IRP, along with the evolving knowledge of site
conditions and chemical effects of the environment and health, must be consi-
dered when evaluating this data summary, since subsequent facts may become
known which may make this data summary premature or inaccurate. Acceptance of
this data summary in performance of the contract under which it was prepared
does not mean that the U.S. Air Force or the Department of Defense adopts the
conclusions, recommendations, or other views expressed herein, which are those
of the contractor only and do not necessarily reflect the official position of

either department.
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PREFACE

Radian Corporation is the contractor for the Installation Restora-
tion Program (IRP), Stage 3 Remedial Investigation/Feasibility Study (RI/FS)
at McClellan Air Force Base (AFB), California. The work is being performed
for the USAF Occupational and Environmental Health Laboratory (USAFOEHL) under
USAF Contract No. F33615-87-D-4023.

This final copy of the sampling and analysis summarizes and presents
the results of the Sampling and Analysis Program, July through September 1988.
The data presented include analytical results for groundwater samples collec-
ted from monitoring and extraction wells and groundwater level data measured
from wells on and in the vicinity of McClellan AFB. These data are used to
evaluate current interim remedial measures and to identify the need for future
remedial measures.

Key Radian project personnel were:

Nelson H. Lund, P.E. - Contract Program Manager
Jack D. Gouge'’ - Delivery Order Manager

Morey Lewis, P.E. - Project Manager

Deena A. Stanley - Project Director

Radian acknowledges the cooperation of the McClellan AFB Office of
Environmental Management. In particular, Radian acknowledges the assistance
of Mr. Mario Ierardi, Mr. Bud Hoda, and Mr. Gerald Robbins.

The work presented herein was accomplished between 1 July 1988 and
17 October 1988. 1Lt. Jerald E. Styles was the Technical Program Manager.

7
Approved 2 Q‘ ‘é\‘\
elson H.Lund, P.E. \\
Contract Program Manager
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EXECUTIVE SUMMARY

In support of ongoing Remedial Investigation/Feasibility Study
(RI/FS) activities at McClellan AFB, California, Radian personnel measure
groundwater levels in 134 wells on a monthly basis and collect and analyze
groundwater samples from 126 on- and off-base wells (120 monitoring wells and
6 extraction wells) on a quarterly basis. The purpose of these activities is
to determine the direction of groundwater flow, to identify the presence of
groundwater contaminants, and to identify and evaluate any trends in ground-
water flow or concentrations of contaminants within the vicinity of the Area D
extraction system that may be developing with respect to time. This and
future data summaries will present the sampling and analytical results col-
lected during the sampling period of interest. Evaluations of trends in
groundwater flow and concentrations of contaminants for all areas within the

study area will be presented once a year in an Informal Technical Report.

Groundwater levels were measured three times during the sampling
period of July, August, and September 1988. Groundwater generally flows to
the south-southwest in the northeastern portion of the Sacramento area. In
the vicinity of McClellan AFB, deviations from this general direction of flow
can be identified by the configuration of the contours on the potentiometric
surface maps produced from the monthly water-level data. These local devia-
tions from the regional flow pattern are due to operation of extraction wells

in Area D, on-base production wells, and off-base water supply wells.

As a result of continuous pumping by the six Area D extraction
wells, a cone of depression continues to be observed on potentiometric surface
maps for the shallow and middle monitoring zones in the northwest portion of
the base. The effectiveness of the Area D extraction system was evaluated
based on hydraulic gradient criteria. Water quality data was also reviewed to
examine the effect of the extraction system on water quality. The shallow
zone monitoring wells located outside the extraction well-field have shown a

decrease in contaminant concentrations followed by stable concentrations over

DATASUMM/121388 /HMM S-1
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the past several sampling events. Three of the four middle zone monitoring
wells examined show a decreasing trend except during this last sampling
period. The two deep zone monitoring wells show decreasing contaminant

concentrations trends.

Groundwater flow directions in the east-central portion of the base
is not as well defined. The local flow of groundwater in this area of the
base is influenced by active base production well BW-10. However, based on
the limited water-level data, the influence of this well is not readily
apparent. Several additional wells have been recommended to be installed in
this and other areas of the base as part of the Hydrogeologic Assessment for
McClellan AFB. This document is currently under review by the USAF and

regulatory agencies.

A cone of depression beneath the southern portion of the base can be
recognized on the monthly potentiometric surface maps. The cone of depression
evident in the middle monitoring zone potentiometric surface map apparently
results from pumping of base production well BW-18. The cone of depression
probably extends into the deep monitoring zone; however, due to the absence of
deep zone monitoring wells in this area, the areal and vertical extent of the

cone of depression beneath the middle monitoring zone cannot be defined.

Groundwater samples were collected and analyzed from 120 monitoring
wells and the six Area D extraction wells during July 1988. In addition,
water quality samples were collected and analyzed from the six Area D extrac-
tion wells in August and September 1988. The analytical results for these
samples were evaluated based on established Quality Assurance/Quality Control
(QA/QC) procedures. This evaluation ensures that all analytical results that
did not meet the applicable acceptable criteria are not reported without
qualification. Data acceptability was determined by evaluating matrix and
surrogate spike recoveries, field and laboratory blanks and duplicates, and

interlaboratory analytical results.

The objectives for accuracy, precision, and completeness were all

met, and overall analytical and sampling performance were deemed acceptable.

DATASUMM /121388 /HMM s-2




Based on review of the analytical data, no significant problems in overall
quality control were identified. Although there were several occurrences of
laboratory and field contamination, these contaminations did not affect the
overall quantitation of analytes of interest in the groundwater. Holding
times for 11 samples submitted to the subcontract laboratory were exceeded.
However, these samples were to be used for evaluating interlaboratory preci-
sion and were not used as the primary results. Therefore, no overall adverse
qualification or rejection of the data is necessary. Any data outside stated
objectives were qualified. Since more than 99 percent of the data have been
validated and are unqualified, the completeness objective of having more than

90 percent usable data has therefore been met.

Following the evaluation of the QC prbcedures, analytical results
were compared to state and federal drinking water standards. Forty wells (6
extraction wells and 34 monitoring wells) contained concentrations of volatile
organic compounds (primarily purgeable halocarbons) or metals (total dissolved
chromium) at concentrations exceeding California DOHS action levels and/or
U.S. EPA Primary Maximum Contaminant Levels (PMCLs). The wells exceeding
drinking water standards are located on base in Areas A, B, C, and D and

Adjacent On-Base Areas and off base in the Northwest and Southwest Areas.

New Findings

Analytical results for this period of groundwater sampling and
analyses activities are similar to results obtained during the previous
sampling period (April through June, 1988). However, there are differences in
the number of monitoring wells exceeding drinking water standards and in the

number of wells in which contaminants were detected.

During this sampling period, samples from forty wells contained
concentrations of compounds that exceeded state or federal drinking water
standards. This is compared to 38 wells that contained compounds at concen-
trations exceeding drinking water standards during the previous sampling
period. The two additional wells (MW-53 and MW-55) with samples exceeding
drinking water standards are both middle zone monitoring wells located in

Area D.

DATASUMM/121388 /HMM $-3
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Concentrations of contaminants more than doubled in several monitor-
ing wells that have consistently contained contaminants above drinking stan-
dards. TCE concentrations in samples collected from MW-415, MW-55, MW-63 and
MW-129 during this sampling event were over 100 percent greater than TCE
concentrations detected in the wells during the previous quarter. This is a
continuation of increasing TCE concentrations in MW-41s over the past year.
Concentrations of TCE in MW-55, MW-63 and MW-129, however, have fluctuated.
Also, concentrations of tetrachloroethene and total 1,2-dichloroethene in
MW-41s have decreased over 200 percent since the last sampling event in April
1988. A more thorough trend analysis of these four wells and the other
monitoring wells will be included in the informal interpretive technical

report that will include results up to the end of 1988,

Contaminants were not detected in one deep zone monitoring well in
Area D that has had a history of contaminants present in groundwater samples.
This deep zone monitoring well, MW-59, has contained contaminants at concen-

trations exceeding drinking water standards, but these levels have gradually

decreased over the past year.
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1.0 GROUNDWATER SAMPLING AND ANALYSIS PROGRAM

The purposes of the field sampling are to obtain water-level meas-
urements and to obtain representative groundwater samples for chemical anal-
yses. Water-level measurements were taken prior to sampling in July, and
during the first two to three working days of August, and September 1988 to
provide data for evaluation of the groundwater flow regime beneath McClellan
AFB and adjacent areas. Water quality samples were collected from a total of
126 wells during the first three weeks of July 1988. Locations of wells on
and off base are shown on Plate 1. These wells included 120 monitoring wells,
and the 6 Area D extraction wells. Of the 126 wells sampled, 85 are located
on base and 41 are located off base. Ten of the wells in the McClellan AFB
groundwater monitoring network were not sampled. In addition, two non-network
wells that were scheduled for sampling during this sampling period were not
sampled. The unsampled wells and the rationale for not sampling them are

indicated below:

® MW-8, MW-20S, MW-22S, MW-34S, and MW-45S--wells were dry;
° MW-9--well silted up;

. MW-19S and MW-31S--not enough water for sampling;

. MW-142--sampling tube broken; and

. MW-1029/1030/1031--wells covered.

A list of wells sampled and analyzed performed during the Third Quarter 1988
is presented in Table 1-1.

The analytical resuits from the sampling period of July 1988 are
summarized in Tables 1-2 and 1-3. Extraction wells are sampled on a monthly
basis using EPA Methods 601 and 602. Contaminant levels in 40 wells exceeded
California Department of Health Services (DOHS) Action Levels and/or U.S. EPA
Primary Maximum Contaminant Levels. Most of these wells (28 monitoring wells
and 6 extraction wells) are located on base in Areas A, B, C, and D, although

6 off-base monitoring wells in the Northwest and Southwest Areas also exceeded

DATASUMM/121388 /HMM 1-1
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b TABLE 1-1. WELLS SAMPLED AND ANALYSES PERFORMED,
i GROUNDWATER SAMPLING AND ANALYSIS PROGRAM,
JULY THROUGH SEPTEMBER 1988, McCLELLAN AFB

Well Date U.S. EPA Method
Number a Sampled 601 602 604 624 625 200.7 b sw 9010
X
Ew-73 07/01/88 X
EW-73 08/03/88 X X
EW-73 09/02/88 X X
p EW-83 07/01/88 X
EW-83 08/03/88 X X
Ew-83 09702/88 X X
EW-84 07/01/88 %
EW-84 09/02/88 X X
EW-85 07/01/88 X
EW-85 08/04/88 X X
EW-85 09/02/88 X X
EW-86 07/01/88 X
EW-86 08/03/88 X X
EW-86 09/02/88 X X
EW-87 07/01/88 X
Ew-87 08/04/88 X X
EwW-87 09/02/88 X X
- 10 07/22/88 X X X X
-1 07/25/88 X X X X
m-12 07/26/88 X X X X
m-14 07/22/88 X X X X
m-15 07/22/88 X X X
w-17D 07/21/88 X X X
M- 18D 07/18/88 X X
\ M- 200 07/13/88 X X
My-21D 07/18/88 X X X
m-218 07/26/88 X X X X X
m-220 07/14/88 X X X
My-230 07/21/88 X X
M- 24D 07/12/88 X X
w-270 07/20/88 X X ) X
mi-280 07/21/88 X X X X
M- 29D 07/12/88 X X X
m-338 07/21/88 X X X X
Mi-36S 07711/88 X X X
mw-418 07/13/88 X X X X
M-44S 07/20/88 X X X
mi-49S 07/25/88 X X X
w51 07/07/88 X X X X
M-52 07/05/88 X X
mi-53 07/05/88 X X X X
M-54 07/11/88 X X
‘ & The letters 'S’ and 'D' associated with the monitoring well numbers are part of the well identification
notation and do not refer to monitoring zones at McClellan AFB.
b Priority pollutant metals analyses also included U.S. EPA Methods 206.2, 245.1 and 270.2.
EW = Extraction Well
i W = Monitoring Well
1-2
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TABLE 1-1. (continued)

Well Date U.S. EPA Method
Number a Sampled 601 602 604 626 625 200.7 b SW 9010
w-55 07/11/88 X X X X
wW-57 07/06/88 X X
MY-58 07/07/88 X X X X
MW-59 07/06/88 X X X
-60 07/20/88 X ¢
wW-61 07,20/88 X X X X
M- 62 07726/88 X X X
M-63 07/15/88 X X X X
mi-67 07/15/88 X X
M-68 07/20/88 X X
M-69 07713788 X X X
MW-70 07/05/88 X X
m-71 07720788 X X X
M-72 07/21/88 X X X X
M-74 07/26/88 X X X
w-75 07/20/88 X X X
w-76 07/721/88 X X X
m-88 07/08/88 X X
-89 07/08/88 X X X
M-90 07/14/88 X X
M-91 07/20/88 X X X
M-92 07/21/88 X X X
M- 100 07/19/88 X X X
mi- 101 07/19/88 X X
M- 102 07/12/88 X X X
M-103 07/12/88 X X
Mu- 104 07/08/88 X X
M- 105 07719788 X X X
M- 106 07/13/88 X X X
wWi-107 07/12/88 X X
mi-108 07/12/88 X X X
M-109 07/12/88 X X
m-110 07/25/88 X X
M-111 07/12/88 X X X X
Mi-112 07/11/88 X X
m-113 07/11/88 X X
M-114 07/12/88 X X X X X
M-115 07/18/88 X X X X
M-118 07/06/88 X X X X X X
w-120 07/11/788 X X X X X
mw-121 07/11/88 X X X
m-122 07/18/88 X X

s The letters 'S' and 'D' associated with the monitoring well numbers are part of the well identification
notation and do not refer to monitoring zones at McClellan AFB.

b Priority pollutant metals analyses also included U.S. EPA Methods 206.2, 245.1 and 270.2.

EW = Extraction Well

MJ = Monitoring Well

1-3




CORPORATYION

TABLE 1-1. (continued)

U.S. EPA Method
624

200.7 b

SW 9010

...............................................................................................................

M- 1026
M- 1027
w-1028
M- 1032

07/12/88
07/12/88
07/12/88
07/13,88
07/18/88
07711788
07/11/88
07/11/88
07/14/88
07/14/88
07/14/88
07/08/88
07/07/88
07/08/88
07/21/88
07/15/88
n7/22/88
w/719/88
07/22/88
07/22/88
07/19/88
07/26/88
07/19/88
07/15/88
07/26/88
07/15/88
07719768
07/15/88
07/19/88
07/12/88
07/23/88
07/11/88
07/15/88
07/19/88
07/19/88
07/08/88
07/08/88
07/08/88
07/13/88
07/13/88
07/13/88
07/14/88

M M X I X X X X X

x>

................................................................................................................

a The letters 'S' and 'D' associated with the monitoring well rumbers are part of the well identification

notation and do not refer to monitoring zones at McClellan AFS.
b Priority pollutant metals anaiyses also included U.S. EPA Methods 206.2, 245.1 and 270.2.
EW = Extraction Well
MW = Monitoring Well
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TABLE 1-1. (continued)

well Date U.S. EPA Method

Number a Sampled 601 602 604 624 625 200.7 b sw 9010
M- 1033 07/13/88 X X

M- 1034 07/13/88 X 4 X
wi- 1038 07/13/88 X X

M- 1036 07/22/88 X X X

w-1037 07/14/88 X X

M- 1038 07/14/88 X X

mi- 1039 07/14/88 X X

M- 1040 07/20/88 X X

- 1041 07/15/88 X X

M- 1042 07/15/88 X X

- 1043 07/15/88 X X

a The letters 'S' and 'D' associated with the monitoring well numbers are part of the well identification
notation and do not refer to monitoring zones at McClellan AFS8.

b Priority pollutant metals analyses also included U.S. EPA Methods 206.2, 245.1 and 270.2.

EW = Extraction Well

MY 2 Monitoring Well
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comPoRATION

drinking water standards. During the Second Quarter 1988, 38 wells contained

contaminants at concentrations above drinking water standards.

1.1 Results of Field Activities

The procedures used to measure water levels and to collect water
samples are described in the draft Quality Assurance Project Plan (Radian,
1988). Field activities include measuring water levels and monitoring three
parameters during purging of wells. These parameters, pH, temperature, and
conductivity, are used to verify that stagnant water in the well has been

removed and fresh formation water will be sampled.

The results of field data collected during the Third Quarter 1988

are discussed in the following subsections.

1.1.1 Groundwater Levels

The results of water-level measurements taken in late June, August,
and September 1988 are presented in Table 1-4. These water-level data were
used to generate monthly potentiometric surface maps for each of the three
monitoring zones defined at McClellan AFB. The three monitoring zones are the
shallow monitoring zone (above -55 feet mean sea level [msl]), middle moni-
toring zone (between -55 to -100 feet msl), and deep monitoring zone (below
-100 feet msl). Based on the potentiometric surface maps for all three
monitoring zones, there have not been significant changes in flow directions

over the three-month period (Plates 2 - 16).

1.1.2 Eleld Parameters

Results of pH, conductivity, and temperature measurements taken

during Third Quarter 1988 are presented in Table 1-5.

DATASUMM,/121388 /HMM 1-9
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TABLE 1-4. MONTHLY GROUNDWATER-LEVEL DATA,
GROUNDWATER SAMPLING AND ANALYSIS PROGRAM,
JULY THROUGH SEPYEMBER 1988, McCLELLAN AFB

Monitoring Groundwater-Level Elevation (feet sbove meen sea level)
Well ccmcmeciin sttt st e
Number a 06/29/88 - 06/30/88 08/01/88 - 08/03/88 09/01/88 - 09/02/88

Shallow Zone Monitoring Wells:

my-10 -33.09 -33.43 -34.27
M- 11 -32.38 -33.13 -33.58
m-12 -32.47 -33.19 -33.62
M-14 -33.05 -33.60 -34.21
M- 15 -32.64 -33.23 -33.86
M- 160 -30.07 -31.64 -32.37
m-18s -29.08 -29.86 -30.43
m-215 -30.88 -31.45 -32.00
m-318 -30.23 -30.97 -31.37
My-33s -32.30 -33.15 -33.86
MW-36S -30.37 -31.02 -31.45
Mu-41S -36.52 -37.80 -38.43
Mu-44S -30.62 -31.09 -31.67
MW-49S -31.54 -32.93 -33.24
M- 60 -30.97 -31.58 -32.03
mi-61 -32.92 -33.76 ~34.45
m-62 -31.83 -31.61 -32.01
m-67 -30.67 -32.35 -33.05
Mu-68 -33.22 -34.82 -35.90
My-88 -31.60 -32.14 -32.51
M- 89 -32.21 -32.84 -33.38
Mu-90 -32.51 -33.14 -33.69
m-91 -32.14 -32.83 -33.34
mi-92 -31.8 -32.51 -33.01
-101 -32.47 -34.94 -35.38
M- 102 -25.99 -27.27 -27.82
M- 106 -29.04 -29.49 -30.06
M- 107 -29.90 -30.36 -30.95
Mi-110 -29.48 -29.95 -30.51
m-111 30.12 -30.73 -31.28
m-114 -31.70 -32.31 -32.79
Mi-116 -33.38 -34.14 34.72
mi-120 -34.66 -35.77 36.38
w-128 32.49 -33.42 -34.22
mi-131 33.10 -34.05 34.86
M- 139 -40.16 -35.32 -36.16
M- 1002 30.91 “31.74 32.36
M- 1004 -30.43 -31.44 -32.1
M- 1005 30.53 -31.90 32.57
M- 1009 -28.74 29.60 30.25

a The letters 'S' and 'D' associated with monitoring well numbers are part of the well identification
notation and do not refer to monitoring zones at McClellan AFB.
NM = Not measured
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Table 1-4. (Continued)

Monitoring

Groundwater-Level Elevation (feet above mean sea level)
u.ll ..............................................................................................

..............................................................................................................

shallow Zone Monitoring Well
M- 1011
M-1012
Mi-1013
-1014%
wi-1016
mi-1017
MW-1018
M-1019
wi- 1020
M- 1021
mi-1023
w-1026
M- 1029
M- 1033
M- 1036
M- 1037
Wi- 1041

Middle Zone Monitoring Wells
Mi-170
M- 180
- 190
M- 200
u-210
- 230
M- 240
w-250
w-270
- 28D
wi-200
mi-52
m-53
wi-54
w-55
w-57

s:
-35.56
-22.45
-37.49
-33.65
-39.72
-30.32
-29.18
-27.37
-39.40
-40.08
-39.69
-30.97
LU ]
-32.28
-26.90
-25.74
-29.87

-36.56
-23.17
-39.03
-34.82
-61.88
-30.98

-27.86
-41.38
-41.92
-41.00
-30.98

M b
-32.95
-27.41
-27.12
-31.06

-32.30
-31.73
-32.72
-33.52
-32.51
-47.62

-37.36
-23.97
-40.01
-35.93
-42.80
-31.46
-30.24
-28.28
-42.58
-42.91
-41.88
-31.55
-29.60
-33.50
-27.84
-28.53
-31.92

-33.18
-32.38
-33.25
-36.36
-33.17
-48.14
-45.46
-35.41
-38.41
-33.82
-34.14
-33.48

NN ¢
-35.38
-34.65
-33.94
-42.06
-33.51
-38.27
-34.42
-34.05
-33.9%
-33.78

..............................................................................................................

a The letters 'S' and 'D* associated with monitoring well mumbers are part of the well identification
notation and do not refer to monitoring zones at McClellan AFB.

b Operation of heavy equipment damaged Christy boxes; unable to open

¢ Sounding tube blocked
NM = Not measured

1-11
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Table 1-4. (Continued)

Monitoring
LY 7
Number a 06/29/88 - 06/30/88 08/01/88 - 08/03/88
Middle Zone Monitoring Wells:
M-100 -35.08 -36.85
M- 103 -31.27 -33.09
M-108 -31.07 -31.84
mw-113 -30.55 -31.18
Mm-115 -32.75 -33.49
w-121 -37.58 -39.00
- 129 -32.79 -33.72
M-135 ~36.44 -36.75
M- 1000 -39.27 -41.26
M- 1003 -30.49 -31.49
M-1010 -30.63 -32.42
M-1015 -39.66 -41.72
M- 1022 -47.00 -49.40
M- 1024 ~40.06 -41.40
m-1027 -31.16 -32.01
M- 1032 -29.78 -30.44
M- 1034 -32.61 -33.30
Mi-1038 ~40.15 -41.75
M- 1042 -30.11 -31.32
Deep Zone Monitoring Wells:

W-22D -34.53 -35.78
-5 -32.17 -33.12
Mi-58 -32.06 -33.19
mi-59 -31.82 -32.70
w-63 -42.07 -45.48
M- 66 -47.66 NN c
M- 104 31.22 -32.82
M- 105 -32.03 -33.35
w-109 -31.28 -32,.06
M-112 -30.82 -31.56
M-122 -460.35 -42.06
M-130 -34.47 -35.68
m-132 44 .26 -47.98
m-133 -38.14 -39.94
w-134 -36.37 -37.90
m-136 -36.09 -37.64
w-137 -35.56 -35.84
- 138 -36.37 -37.99
M- 140 -35.73 -37.19
M- 141 -36.68 -38.33
- 142 -35.54 -36.94

..............................................................................................................

d

Groundwater-Level Elevation (feet above mesn sea level)

-36.60
-33.63
-32.42
-31.74
-34.19
-39.68
-34.74
-37.65
-42.43
-32.15
-32.92
-42.76
-50.50
-42.29
-32.76

N4 b
-33.86
-44.18
-31.94

The letters 'S' and 'D' associated with monftoring well numbers are part of the well identification
notation end do not refer to monitoring zones at McClellan AFB.
Operation of heavy equipment damaged Christy boxes; unsble to open

Access to well blocked
Sounding tube blocked

NM = Not measured
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(Continued)
L
Monitoring Grouncdwater-Level Elevation (feet above mean sea level)
“.[l ..............................................................................................
Number & 06/29/88 - 06/30/88 08/01/88 - 08/03/88 09/01/88 - 09/02/88
Deep Zone Monitoring Wells:
- 143 -34.17 -35.32 -36.88
M- 1001 -30.73 -31.80 -32.43
- 1025 -43.17 -45.19 -46.07
My- 1028 -31.57 -32.56 -33.26
Wi- 1035 -33.15 -33.95 -34.52
M- 1039 -40.57 -42.04 -6b. T
W- 1040 -38.40 -40.84 -41.07
M- 1043 -30.35 -31.70 -32.05
Extraction Wells:

Ew-83 -35.63 -35.97 -36.21
EW-84 -45.39 -33.9 -45.28

4 Ew-85 -33.45 -35.57 -35.39
EV-86 -37.21 -37.55 -37.69
EW-87 -34.60 -35.88 -36.40

NM = Not measured

1-13

a The letters 'S' and ‘D’ associated with monitoring well numbers are part of the well identification
notation and do not refer to monitoring zones at McClellan AFB.
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1.2 Analytical Results

Samples from monitoring and extraction welis collected during the
period of July through September 1988 were analyzed using U.S. EPA methods
601, 602, 604, 624, 624, 200.7, 206.2, 245.1, 270.2, and SW 9010. There were
a total of 40 wells with contaminants at concentrations above DOHS Action
Levels or U.S. primary maximum contaminant levels, as shown in Table 1-6.
There are two additional wells with concentrations of contaminants above
drinking water levels as compared to the number of wells from the previous
sampling round. The analytical results from wells that have contained
contaminants above standard are listed in the appendix. Trichloroethene (TCE)
is the most commonly detected contaminant in wells located on and off base.
The concentrations of TCE detected in the wells sampled during this sampling

period are shown for each monitoring zone in Plates 16, 17, and 18.

1.2.1 Summary of QA/QC Results

The objectives for accuracy, precision, and completeness were all
met for sampling and analytical procedures. Overall analytical and sampling
performance were deemed acceptable for the data collected during this sampling
period. There were no significant problems in overall quality control as
evidenced by the summary of QA/QC procedures presented in this data summary.
Although there were several occurrences of laboratory and field contamination,
these contaminations did not affect the detection or quantitation of any of
the target compounds in the groundwater samples. Table 1-7 summarizes the
overall QC data and results, and Table 1-8 summarizes the qualified data.
Table 1-9 summarizes the holding times for all samples. Eleven of sixteen
samples submitted to Canonie Environmental Services for analysis did exceed
their holding times. However, no loss of data occurred since other samples
from those same wells were analyzed at the Radian laboratory. The samples
submitted to Canonie were for the purpose of evaluating interlaboratory

precision and not for groundwater contamination evaluation.

No large-scale rejection or qualification of the data is necessary

with the exception of exceeding hold times for the interlaboratory precision

DATASUMM,/121388 /HMM 1-17




\ TABLE 1-6. WELLS CONTAINING ANALYTES AT CONCENTRATIONS EXCEEDING
STATE AND FEDERAL DRINKING WATER STANDARDS,
GROUNDWATER SAMPLING AND ANALYSIS PROGRAM,
JULY THROUGH SEPTEMBER 1988, MCCLELLAN AFB

u.s. Field Lab DOMS U.S. EPA
well Date EPA Duplicate Duplicate Action Primary
Number Sampled Area Method Analyte Detected Analysis Analysis Lab Concentration Level MCL
i EW-73 07/01/88 © 6264 Vinyl chioride FDA LDA SAC 950 2 1
1,1-Dichloroethene FDA LDA SAC 7300 6 7
' 1,1-Dichloroethane FOA LDA  SAC 690 20 NE
) Total 1,2-Dichloroethene FOA LDA SAC 1100 16 NE
| 1,1,1-Trichloroethane FOA LDA SAC 880 200 200
i Trichloroethene FOA LDA SAC 1200 ] 5
K Vinyl chloride FDA LbB SAC 980 2 1
1,1-Dichioroethene FDA Les SAC 7500 [ 7
f 1,1-Dichloroethane FDA LDB SAC 710 20 NE
' Total 1,2-Dichloroethene FOA LD8 SAC 1100 16 NE
1,1,1-Trichloroethane FOA Lb8 SAC 870 200 200
Trichloroethene FDA LDB SAC 1200 5 5
Vinyl chloride FOB SAC 1000 2 1
1,1-Dichloroethene FDB SAC 7700 6 7
1,1-Dichloroethane FDB SAC 720 20 NE
Total 1,2-Dichloroethene FOB SAC 1100 16 NE
1,1, ¥-Trichloroethane FDB SAC 930 200 200
Trichloroethene FDB SAC 1200 ) 5
Toluene FDB SAC 280 100 NE
: EW-73 08/03/88 0 601 Vinyl chioride SAC 920p 2 1
1,1-Dichloroethene SAC 6300P ) 7
1,1-Dichloroethane SAC 1100p 20 NE
Total 1,2-Dichloroethene SAC 9500 16 NE
1,1,1-Trichloroethane SAC 780p 200 200
Trichloroethene SAC 1100p 5 5
EW-73 09/02/88 © 601 Vinyl chloride LDA SAC 360p 2 1
1,1-Dichloroethene LDA SAC 4000P é 7
1,1-Dichloroethane LDA SAC 270p 20 NE
Total 1,2-Dichloroethene LDA SAC 500p 16 NE
1,1,1-Trichloroethane LDA SAC 670p 200 200
Trichloroethene LDA SAC ™>0p 5 5
Vinyt chloride Lo8 SAC 300p 2 1
1,1-Dichloroethene LDB SAC 3000P [) 7
1,1-Dichloroethane Lot SAC 220p 20 NE
Total 1,2-Dichloroethene LDB SAC 370p 16 NE
All units are ug/l. FDA = First part of field duplicate sample
{ EW = Extraction well FD8 = Second pert of field duplicate sample
NE = Not established LDA = First part of lab duplicate analysis
SAC = Redien Analytical Services, Sacramento LDB = Second part of lab duplicate analysis

P or PC = ldentity previously confirmed
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TABLE 1-6. (continued)

U.s. Field Lab DOHS U.S. EPA
Well Date EPA Duplicate Duplicate Action Primary
Number Sampled Area Method Analyte Detected Analysis Analysis Lab Concentration Level MCL
EW-73 09/02/88 D 601 1,1,1-Trichloroethane LDB SAC 450p 200 200
Trichloroethene LD8 SAC 610P 5 5
Ew-33 07/01/88 D 624 1,1-Dichloroethene SAC 680 [ 4
Trichloroethene SAC ™ b 5
EW-83 08/03/88 D 601 1,1-Dichloroethene SAC 690P 6
Trichloroethene SAC 140p H 5
Tetrachloroethene SAC 58P 4 NE
EW-83 09/02/88 D 601 1,1-Dichloroethene SAC S70P 6 7
Trichloroethene SAC 75P 5 5
Tetrachloroethene SAC 5.9¢ 4 NE
EW-84 07/01/88 © 624 Vinyl chloride SAC 380 2 1
1,1-0ichloroethene SAC 1100 6 7
1,1-Dichloroethane SAC 180 20 NE
Total 1,2-Dichloroethene SAC 250 16 NE
1,2-Dichloroethane SAC 110 1 5
Trichloroethene SAC 1200 S 5
Ew-84 09/02/88 © 601 Vinyl chloride SAC 310p 2 1
1,1-Dichloroethene SAC 1200p é 4
1,1-Dichloroethane SAC 310p 20 NE
Total 1,2-Dichloroethene SAC 2900 16 NE
1,2-Dichloroethane SAC 140P 1 S
Trichloroethene SAC 1300p 5 S
EW-85 07,/01/88 D 624 1,1-Dichloroethene SAC 2000 [ 7
Total 1,2-Dichloroethene SAC 27 16 NE
1,1,1-Trichloroethane SAC 320 200 200
Trichloroethene SAC 1800 5 S
EW-85 08/04/88 O 601 1,1-Dichloroethene SAC 1200C 6 7
Total 1,2-Dichloroethene SAC 23¢C 16 NE
1,2-Dichloroethane SAC 15¢ 1 H
Trichloroethene SAC 920C 5 b
EW-85 09/02/88 D 601 1,1-Dichloroethene SAC 1100 [ I4
1,1,1-Trichloroethane SAC 240P 200 200
All units are ug/t. LD8 = Second pert of lab duplicate analysis
EW = Extraction well C = Presence of analyte confirmed by second column
NE = Not established P or PC = Identity previously confirmed

SAC = Radian Analytical Services, Sacramento
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TABLE 1-6. (continued)

u.s. Field Lab DOHS U.S. EPA
Well Date EPA Duplicate Duplicate Action Primary
Number Sampled Area Method Analyte Detected Analysis Analysis Lab Concentration Level MCL
EW-85 09/02/88 D 601 Trichloroethene SAC 1100 S 5
EW-8 (07/01/88 © 6264 1,1-Dichloroethene SAC 130 [ 7
Trichloroethene SAC 80 H 5
EW-86 08/03/88 O 601 1,1-Dichtoroethene SAC 140p [ 7
Trichloroethene SAC Yaed 5 5
EW-86 09/02/88 O 601 1,1-Dichloroethene SAC 120p 6 7
Trichloroethene SAC 80p 5 S
EW-87 07/01/88 b 624 1,1-Dichloroethene SAC 120 .3 7
Trichloroethene SAC 48 5 5
EW-87 08/04/88 © 601 1,1-Dichloroethene SAC 140pP 6 7
Trichloroethene SAC s5tp 5 5
EW-87 09/02/88 0O 601 1,1-Dichloroethene SAC 140p [ 7
Trichloroethene SAC 62P 5 5
Mi-10  07/22/88 © 601 Vinyl chloride SAC 360C 2 1
1,1-Dichloroethene SAC 1400C [ 7
1,1-0ichloroethane SAC 180C 20 NE
Total 1,2-Dichloroethene SAC 460C 16 NE
1,2-Dichloroethane SAC 410C 1 5
Trichloroethene SAC 2100C 5 5
1,2-Dichlorobenzene SAC 210C 130 NE
602 1,2-Dichlorobenzene SAC 170C 130 NE
Mmi-11 07/25/88 D 601 1,1-Dichloroethene SAC 20000C 6 7
1,1,1-Trichloroethane SAC 2700C 200 200
Trichloroethene SAC 2900C S S
mi-12  07/26/88 O 601 1,1-Dichloroethene SAC 22000p [ 7
1,1,1-Trichloroethane SAC 4500P 200 200
Trichloroethene SAC 6900P S 5
Tetrachloroethene SAC 610p 4 NE
Mi-14  07/22/88 » 601 1,1-Dichloroethene SAC 13000p [ 7
ALl units are ug/l. C = Presence of analyte confirmed by second column
EW = Extraction well P or PC = Identity previously confirmed

MW = Monitoring well
NE = Not established
SAC = Readian Analytical Services, Sscramento
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TABLE 1-6. (continued)
u.s. Field Lab DONS U.S. EPA
well Date EPA Duplicate Duplicate Action Primary
Number Sampled Area Method Analyte Detected Analysis Analysis Lab Concentration Level MCL
wi-16 07/22/88 O 601 1,1,1-Trichloroethane SAC 55000 200 200
Trichloroethene SAC 11000p H 5
wW-15 07/22/88 O 601 1.1-Dichioroethene SAC 800C [} 7
1,2-Dichloroethane SAC 5.6C 1 S
Trichloroethene SAC 590C 5 S
MJ-27D0 07/20/88 A 624 Total 1,2-Dichloroethene LDA SAC 28 16 NE
Carbon tetrachioride LDA SAC 8.7 H 5
Trichloroethene LDA SAC 7 5 5
Total 1,2-Dichloroethene LDB SAC 29 16 NE
Carbon tetrachloride Lo SAC 8.8 5 5
Trichloroethene LD8 SAC 76 5 S
601 Total 1,2-Dichioroethene FDA LDA SAC 26C 16 NE
1,2-Dichloroethane FDA LDA SAC 1.7C 1 5
Carbon tetrachloride FOA LDA SAC 8.8C 5 5
Trichloroethene FOA LDA SAC 73c H 5
Total 1,2-Dichioroethene FDA LD8 SAC 30C 16 NE
1,2-Dichloroethane FDA LDB SAC 2.7C 1 5
Carbon tetrachloride FDA Lo8 SAC 10C 5 5
Trichloroethene FDA Lo SAC 63C 5 5
Total 1,2-Dichloroethene FDB SAC 34pP 16 NE
Carbon tetrachloride fOB SAC 11 5 5
Trichloroethene FDB SAC 91P 5 5
Trichloroethene CES 56C S 5
Mi-33s 07/21/88 C 624 Total 1,2-Dichloroethene SAC 660 16 NE
Trichloroethene SAC 35000 5 H
601 Total 1,2-Dichloroethene FDA LDA SAC 530C 16 NE
1,2-Dichlorosthane FOA LOA SAC 490C 1 5
Trichloroethene FDA LDA SAC 30000C 5 5
Total 1,2-Dichloroethene FDA LoB SAC 540C 16 NE
1,2-Dichloroethane FDA LD8 SAC 530¢C 1 5
Trichloroethene FDA LD8 SAC 32000C S S
1,1-Dichloroethane FDB SAC 440C 20 NE
Total 1,2-Dichloroethene FOB SAC 500C 16 NE
Trichloroethene FD8 SAC 28000C S 5
Methylene chioride CES 860C 40 NE
Alt units are ug/l. FDA = First part of field duplicate sample
MW = Monitoring well FDB = Secorwi part of field duplicate sample
NE = Not established LOA = First part of lab duplicate snalysis
SAC = Redian Analytical Services, Sacrasmento LDB = Second part of lab duplicate analysis
CES = Canonie Envirormental Services C = Presence of analyte confirmed by second column
P or PC = ldentity previously confirmed
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TABLE 1-6. (continued)
u.s. Field Lab DOHS U.S. EPA
Well Date EPA Duplicate Duplicate Action Primary
Number Sampled Area Method Analyte Detected Analysis Analysis Lab Concentration Level MCL
My-33s 07/21/88 C 601 Trichloroethene CES 38000C 5 5
MW-41S 07/13/88 B 624 Trichloroethene SAC 700 5 5
Tetrachlorosthene SAC 27 4 NE
601 Total 1,2-Dichloroethene FDA LDA SAC 23p 16 NE
Trichloroethene FOA LDA SAC 980p 5 S
Tetrachloroethene FDA LDA SAC 52p 4 NE
Total 1,2-Dichloroethene FDA LD8 SAC 25p 16 NE
Trichloroethene FOA LD8 SAC 920P 5 S
Tetrachloroethene FDA LD8 SAC 57p 4 NE
Total 1,2-Dichtoroethene FOB SAC 23p 16 NE
Trichloroethene FOB SAC 870p 5 5
Tetrachloroethene FOB SAC 42p 4 NE
Trichloroethene CES 1100C 5 H
Mi-44S 07720788 C 200.7 Chromium CES 5S4 0 50
mi-53 07/05/88 O 601 1,1-Dichloroethene SAC 12p 6 7
624 1,1-Dichloroethene SAC 13 [ 7
w-54 07/11/88 D 601 Vinyl chloride SAC 2.9C 2 1
1,1-Dichloroethene SAC 100C ] 7
1,2-Dichloroethane SAC 1.0C 1 5
Trichloroethene SAC 7.3¢ 5 H
Mu-55 07/11/88 0 601 1,1-Dichloroethene FOA LDA SAC 52p é 7
Total 1,2-Dichloroethene FDA LDA SAC 25p 16 NE
1,2-dDichloroethane FDA LDA SAC 1.0p 1 S
Trichloroethene FDA LDA SAC 19¢ 5 S
1,1-Dichloroethene FOA Lo SAC 49¢ 6 7
Total 1,2-Dichloroethene FDA LD8 SAC 28p 16 NE
1,2-Dichloroethane FDA LD8 SAC 1.0p 1 S
Trichloroethene FDA LDB SAC 17r S S
1,1-Dichloroethene FOB SAC Stp é 7
Total 1,2-Dichloroethene FD8 SAC 2 16 NE
Trichloroethene FOB SAC 18p S S
624 1,1-Dichloroethene FOA SAC 43 6 7
Total 1,2-Dichloroethene FDA SAC 22 16 NE
All units are ug/t. FDA = First part of field duplicate sample
M = Monitoring well FDB = Second part of field duplicate sample
NE = Not established LOA = First part of lab duplicate snalysis
SAC = Radian Analytica! Services, Sacramento LDB = Second part of lab duplicate snalysis
CES = Canonie Environmental Services C = Pregsence of analyte confirmed by second colum
P or PC = ldentity previous: / confirmed
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TABLE 1-6. (continued)
u.s. Field Lab DONHS U.S. EPA
Well Date EPA Duplicate Duplicate Action Primary
Number Sampled Area Method Analyte Detected Analysis Anslysis Lab Concentration Level MCL
MW-55 07/11/88 D 624 Trichlorocethene FDA SAC 15 5 5
1,1-Dichloroethene FDB SAC o3 6 7
Total 1,2-Dichloroethene FOB SAC 22 16 NE
Trichloroethene FOB SAC 15 5 5
601 1,1-Dichloroethene CES 31cC é 7
Trichloroethene CES 10C S S
Mmi-61 07/20/88 C 601 Trichloroethene SAC 7.9¢ 5 S
624 Trichloroethene SAC 6.6 5 5
M-63 07/15/88 8 601 Total 1,2-Dichloroethene SAC 46P 16 NE
Trichloroethene SAC 91P 5 S
624 Total 1,2-Dichloroethene SAC 35 16 NE
Trichloroethene SAC 72 5 5
Mu-72 07/21/88 D 624 1,1-Dichloroethene SAC 660 .} 7
1.1-Dichloroethane SAC 64 20 NE
Total 1,2-Dichloroethene SAC 83 16 NE
1,2-Dichloroethane SAC 140 1 S
Trichloroethene SAC 1100 5 5
601 1,1-Dichloroethene FDA LDA SAC 760P ] 7
1,1-Dichloroethane FDA LDA SAC S0P 20 NE
Total 1,2-Dichloroethene FDA LDA SAC 72p 16 NE
1,2-Dichloroethane FDA LDA SAC 120p 1 5
Trichloroethene FDA LDA SAC &30P 5 S
1.1-Dichloroethene FDA LDB SAC 800pP 6 7
1,1-Dichloroethane FOA Lb8 SAC 56pP 20 NE
Total 1,2-Dichloroethene FDA Lo8 SAC 80P 16 NE
1,2-Dichloroethane FDA LDB SAC 150p 1 5
Trichloroethene FOA Los SAC 960p H 5
1,1-Dichloroethene FOB SAC 790p 6 7
1,1-Dichloroethane FDB SAC 52p 20 NE
Total 1,2-Dichloroethene FD8 SAC 73p 16 NE
1,2-Dichloroethane FDB SAC 120p 1 5
Trichloroethene FOB SAC 850pP 5
1,1-Dichloroethene CES 500C [ 7
1,1-Dichloroethane CES 65C 20 NE
1,2-Dichioroethane CES 120¢ 1 5
ALl units are ug/l. FOA = First part of field duplicate sample
M = Monitoring well FDB = Second part of field duplicate sample
NE = Not established LDA = First part of lab duplicate analysis
SAC = Radian Analytical Services, Sacramento LDB = Second part of lab duplicate analysis
CES = Canonie Environmental Services C = Presence of analyte confirmed by second colum
P or PC = [dentity previously confirmed




comnPORATION

TABLE 1-6. (continued)

u.Ss. Field Lab DOHS U.S. EPA
Well Date EPA Duplicate Duplicate Action Primary
Number Sampled Area Method Analyte Detected Analysis Analysis Lab Concentration Level MCL
Mw-72 07,21/88 O 601 Trichloroethene CES 820C 5 5
MW-76 07/26/88 Nu 601 1,1-Dichloroethene SAC 12p ) 7
M4-75 07,20/88 C 601 Trichtoroethene SAC 26C S H
MW-76 07/21/88 NW 601 1,1-Dichloroethene SAC 48C [ 7
Mu-91 07720/88 D 601 Trichloroethene SAC 6.9¢C 5 5
MW-120 07/11/88 B 601 Trichloroethene FDA LDA SAC 9.1C S 5
Trichloroethene FDA LD8 SAC 9.8C 5 5
Trichloroethene FDB SAC 9.1C 5 5
624 Trichloroethene FDA SAC 8.7 5 S
Trichloroethene FDB SAC 8.3 5 S
601 Trichloroethene CES 12C S 5
624 Trichloroethene CES 7.6 S S
MW-128 07712788 C 601 Total 1,2-Dichloroethene FDA LDA SAC 300C 16 NE
Trichloroethene FDA LDA SAC 30000C 5 S
Total 1,2-Dichloroethene FDA Lo8 SAC 300C 16 NE
Trichloroethene FDA LbB8 SAC 30000C 5 S
Total 1,2-Dichloroethene FDB SAC 340C 16 NE
Trichloroethene FDB SAC 34000C S 5
624 Trichloroethene FDA LDA SAC 28000 5 S
Trichloroethene FDA Lo SAC 30000 5 5
Trichloroethene ] ] SAC 32000 5 S
601 Trich{oroethene CES 45000C 5 5
624 1,1-Dichloroethene CES 2400 6 7
Total 1,2-Dichloroethene CES 1500 16 NE
Trichloroethene CES 980 5 5
MwW-129 07/12/88 C 601 Trichloroethene SAC 220C 5 S
624 Trichloroethene SAC 200 5 5
mi-131 07/13/88 C 601 Total 1,2-Dichloroethene FDA SAC 21¢ 16 NE
1,2-Dichloroethane FDA SAC 1.0C 1 5
Trichloroethene FDA SAC 90C 5 5
All units are ug/l. FOA = First part of field duplicate sample
M = Monitoring well FOB = Second part of field duplicate sample
NE = Not established LDA = fFirst part of lab duplicate snalysis
NW = Northwest LDB = Second part of lab duplicate analysis
SAC = Radien Analytical Services, Sacramento C = Presence of analyte confirmed by second colum
CES = Canonie Environmental Services P or PC = ldentity previously confirmed
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TABLE 1-6. (continued)

u.s. Field Lab DOHS U.S. EPA
Well Date EPA Duplicate Duplicate Action Primary
Number Sampled Area Method Analyte Detected Analysis Analysis Lab Concentration Level MCL
MW-131 07/13/88 C 601 Total 1,2-Dichloroethene FOB SAC 21P 16 NE
1,2-Dichloroethane FDB SAC 1.1p 1 5
Trichloroethene FDB SAC ooP 5 5
Trichloroethene CES 83C 5 S
b My-132 07/18/88 B 624 Total 1,2-Dichlorcethene SAC 29 16 NE
‘ Trichloroethene SAC 76 H 5
601 Total 1,2-Dichloroethene FDA LDA SAC 300 16 NE
Trichloroethene FDA LDA SAC 93p 5 5
Total 1,2-Dichioroethene FDA Lb8 SAC 36P 16 NE
Trichloroethene FDA Lo SAC 83p 5 5
r Total 1,2-Dichloroethene FOB SAC 390 16 NE
i Trichloroethene FOB SAC 87p 5 5
Trichloroethene CES 85C 5 5
"-135 07/11/88 C 601 Trichloroethene SAC 27c H S
MW-136 07/14/88 C 601 Trichloroethene SAC 470C 5 5
624 Trichloroethene SAC 430 H 5
\ Wi-137 07/14/88 C 601 Trichloroethene FDA LDA SAC 350C 5 5
Trichloroethene FDA Lb8 SAC 310C 5 5
Trichlorcethene FoB SAC 320C 5 S
X Trichloroethene CES 340C 5 5
Mmi-139 07/08/88 C 601 Total 1,2-Dichloroethene SAC 24C 16 NE
Trichloroethene SAC 83C S 5
Md-140 07/07/88 C 601 Total 1,2-Dichioroethene SAC 18P 16 NE
Trichloroethene SAC 53p 5 5
MW- 141 07/08/88 ¢ 601 Total 1,2-Dichloroethene SAC 58C 16 NE
Trichloroethene SAC 160C S 5
Wi-1006 07/22/88 W 601 1,1-Dichloroethene SAC 12¢ 6 7
624 1,1-Dichloroethene SAC 13 ) 7
M4-1005 07/19/88 NW 601 1,1-Dichloroethene FDA LDA SAC 32p 6 7
All units are ug/l. FDA = First part of field duplicate sample
M = Monitoring well FDB = Second part of field duplicate sample
NE = Not established LDA = First part of lab duplicate analysis
NW = Northwest LDB = Second part of lab duplicate analysis
} SAC = Radian Analytical Services, Sacramento C = Presence of analyte confirmed by second column
CES = Ceanonie Envirormental Services P or PC = Identity previously confirmed
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TABLE 1-6. (continued)

u.Ss. Field Lab DONWS U.S. EPA
well Date EPA Duplicate Duplicate Action Primary
Number Sampled Area Method Analyte Detected Analysis Analysis Lab Concentration Level MCL
Mi-1005 07/19/88 N 601 1,2-Dichloroethane FDA LDA SAC 1.0p 1 5
Trichloroethene FOA LDA SAC 9.4P 5 S
1,1-Dichloroethene FDA LD8 SAC 40P 6 7
Trichloroethene FOA Lo8 SAC 14P H 5
1,1-Dichloroethene FDB SAC 33¢c [ 7
1,2-Dichloroethane FDB SAC 1.0C 1 5
Trichloroethene FDB SAC 9.7C 5 5
{ 1,1-Dichlorcethene CES 32c 6 7
1,2-Dichloroethane CES 2.1C 1 5
Trichloroethene CES 9.1C 5 5
r md-1021 07/19/88 Su 601 Trichloroethene SAC 18¢C 5 5
.Jr M4-1022 07/19/88 SW 601  Trichloroethene FDA LDA SAC 1p 5 5
Trichloroethene FDA LDB SAC 10p 5 5
Trichloroethene FDB SAC 9.7° 5 H
Trichloroethene CES 6.1C b 5
ALl units are ug/l. FDA = First part of field duplicate sample
M = Monitoring weil FUB = Second part of field duplicate sample
N = Northwest LDA = First part of lab duplicate analysis
\ SAC = Radian Analytical Services, Sacramento LOB = Second part of lab duplicate snalysis
CES = Canonie Environmental Services C = Presence of snalyte confirmed by second column
P or PC = ldentity previously confirmed
* SW = Southwest
1
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TABLE 1-7. SUMMARY OF QUALITY CONTROL RESULTS
GROUNDWATER SAMPLING AND ANALYSIS PLAN,
JULY THROUGH SEPTEMBER, 1988
McCLELLAN AFB
U.S. EPA Number Compound Range of Results
Method Performed (Number of Occurrences) (ug/L)
Reagent Blanksg
601 30 ND N/A
602 30 ND N/A
604 8 No method analytes N/A
624 11 Acetone (3) N/A
625 12 Di-n-butyl phthalate (6) 3.1 - 15
Bis(2-ethylhexyl)phthalate (7) 3.5 - 220
Di-n-octyl phthalate (1) 2.9
Metals 9 No method analytes N/A
SW 9010 11 No method analytes N/A
Ixrip Blanks
601 6 1,1,1-Trichloroethane (1) 0.27
602 6 ND N/A
624 6 No method analytes N/A
Ambient Blanks
601 7 No method analytes N/A
602 7 ND N/A
624 7 Acetone (3) 10B
Equipment Blanks
601 4 1,1-Dichloroethene (1) 0.19
1,1,1-Trichloroethane (2) 0.23 - 0.68
Trichloroethene (1) 1.4
602 4 No method analytes N/A
604 1 No method analytes N/A
624 4 No method analytes N/A
Metals 1 No method analytes N/A
SW 9010 1 No method analytes N/A
N/A = Not applicable.
ND = Not detected.
B = Compound also detected in reagent blank.
J = Estimate.
a = Found in reagent blank below the detection limit.
(Continued)
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TABLE 1-7. (Continued)
Range Results

of Acceptance Not
U.S. EPA Number Results Criteria Meeting
Method Performed Compound (RPD &) (RPD +)® Criteria
Duplicate Samples
601 14 8 compounds 0 - gh 50 1
602 14 Toluene 9.2 S0 0
604 1 No method analytes NC 50 0
624 7 12 compounds 0-13 50 0
625 3 5 compounds NC, 9 - 11 50 0
Metals 3 4 metals 0 -77 50 1
SW 9010 3 No method analytes NC 50 0
Duplicate Analyses
601 14 8 compounds 0 - 45 30 2
602 14 No method analytes NC 30 0
624 3 11 compounds 0 -8 30 0
625 3 5 compounds o - 27 30 0
Metals 3 4 metals 0 - 35 30 2
SW 9010 3 No method analytes NC 30 0

ample Ana

601 14 10 compounds 0 - 90 40 9
602 14 Toluene NC 40 0
604 1 No method analytes NCb 40 0
624 3 5 compounds 14 40 0
625 3 4 compounds NC 40 0
Metals 3 4 metals 4.9 - 31 40 0
SW 9010 3 No method analytes NC 40 0

2 The value displayed represents the upper acceptable limit for duplicate
samples, duplicate analyses, and split sample analyses.

Only one pair with method analysis presented for calculation.

NC = Not calculated.

RPD = Relative Percent Difference
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K TABLE 1-7. (Continued)
Range Results
of Acceptance Not

U.S. EPA Number Results Criteria Meeting
Method Performed Compound (% Recovery) (% Recovery) Criteria
Matrix Spikes
601 15 3 compounds 45 - 126 28 - 167 0
602 15 3 compounds 75 - 117 39 - 150 0
624 6 28 compounds 60 - 300 5.6 - 273 2

; 625 4 56 compounds 28 - 120 3.2 - 262 3
Metals 2 11 compounds 13 - 105 75 - 125 4

' SW 9010 1 2 compounds 95 90 - 110 0
Surrogate Spikes

hr 601 201 l-bromo-4-fluorobenzene 69 - 140 40 - 140 0
602 201 l-bromo-4-fluorobenzene 73 - 123 40 - 140 0]
604 37 2-fluorophenol 25 - 79 70 - 120 0
624 73 3 compounds 77 - 126 76 - 115 5
625 56 6 compounds 14 - 118 10 - 141 2

[ g b

Refer to individual spike compound recoveries, not overall results.
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TABLE 1-8. SUMMARY OF QUALIFIED DATA
GROUNDWATER SAMPLING AND ANALYSIS PLAN,
JULY THROUGH SEPTEMBER, 1988
McCLELLAN AFB

Well Type of
Number Method Analyte(S) Qualification Reason
TB-6 624 1,2-Dich10toethane-d4 B High surrogate
recovery
MW-10 Metals Silver a? Low matrix spike
recovery
Zinc A Low matrix spike
recovery
MW-11 Metals Arsenic a? Low matrix spike
recovery
Zinc A Low matrix spike
recovery
MW-12 Metals Chromium PL High RPD
Zinc PL High RPD
MW-21S 624 Toluene B? High surrcgate
recovery
Bromofluorobenzene B High surrogate
recovery
625 2-Fluorophenol B Low surrogate
recovery

a Although the QC check qualifies the listed analyte, the result does not
affect the data since that analyte was not detected (ND).

A = Qualified as inaccurate due to matrix spike recoveries outside the
limits.

B = Qualified as biased due to surrogate recoveries outside of limits.

PL = Qualified as estimated due to high laboratory variability as measured by
laboratory duplicates.

PF = Qualified as estimated due to high field variability as measured by
field duplicates.

PI = Qualified as estimated due to high interlaboratory precision as measured
by split samples.

RPD =~ Relative percent difference,

(Continued)
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TABLE 1-8. (Continued)

Well Type of
Number Method Analyte(S) Qualification Reason
MW-21S 625 2,4-Dimethylphenol a® Low matrix spike
{Continued) recovery
2,4-Dichlorophenol a? Low matrix spike
recovery
2,4,6-Trichlorophenol a? Low matrix spike
recovery
MW-23D Metals Chromium PI High RPD
MW-27D 601/602 1,2-Dichloroethene PL High RPD
1,2-Dichloroethene PF High RPD
Methylene Chloride PF Detected in only
one part of dupli-
cate pair
624 Bromomethane a? High matrix spike
recovery
625 Phenol PF Detected in only
one part of dupli-
cate pair

a Although the QC check qualifies the listed analyte, the result does not
affect the data since that analyte was not detected (ND).

A = Qualified as inaccurate due to matrix spike recoveries outside the
limits.
B = Qualified as biased due to surrogate recoveries outside of limits.

PL = Qualified as estimated due to high laboratory variability as measured by
laboratory duplicates.

PF = Qualified as estimated due to high field variability as measured by
field duplicates.

PI = Qualified as estimated due to high interlaboratory precision as measured
by split samples.

RPD = Relative percent difference.

(Continued)
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TABLE 1-8. (Continued)
Well Type of
Number Method Analyte(S) Qualification Reason
MW-33s  601/602 1,1-Dichloroethene PF Detected in only
one part of dupli-
cate pair
1,2-Dichloroethene PF Detected in only
one part of dupli-
cate pair
MW-44S 601/602 1,1-Dichloroethane PL Detected in only
one part of dupli-
cate pair
1,1-Dichloroethene PL Detected in only
one part of dupli-
cate pair
MW-55 601/602 1,1-Dichloroethene Pl High RPD
1,1,1-Trichloroethane PI High RPD
Trichloroethene PI High RPD
1,2-Dichloroethane PI High RPD
Tetrachloroethene PI High RPD
MW-72 601/602 1,1-Dichloroethene P1 High RPD

a Although the QC check qualifies the listed analyte, the result does not
affect the data since that analyte was not detected (ND).

A = Qualified as 1inaccurate due to matrix spike recoveries outside the

limits.

B = Qualified as biased due to surrogate recoveries outside of limits.

PL = Qualified as estimated due to high laboratory variability as measured by
laboratory duplicates.

PF = Qualified as estimated due to high field variability as measured by
field duplicates.

PI = Qualified as estimated due to high interlaboratory precision as measured
by split samples.

RPD ~ Relative percent difference.
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TABLE 1-8. (Continued)

Well Type of
Number Method Analyte(S) Qualification Reason
EW-73 624 Toluene PI High RPD
MW-74 624 Toluene PI High RPD
MW-76 624 1,1-Dichloroethene PI High RPD
2-Butanone PI High RPD
Trichloroethene PI High RPD
MW-128 624 Bromomethane A? High matrix spike
recovery
Trichloroethene PI High RPD
MW-130 601/602 Trichloroethene PI High RPD
MW-1004 624 1,2-Dichloreothene-d4 B* High surrogate
recovery
MW-1005 601/602 1,2-Dichloroethane PI High RPD
1,1,1-Trichloroethene PF Detected in only
one part of dupli-
cate pair
Trichloroethene PL High RPD
Metals Zinc PF High RPD

a Although the QC check qualifies the listed analyte, the result does not
affect the data since that analyte was not detected (ND).

A = Qualified as inaccurate due to matrix spike recoveries outside the
limits.
B = Qualified as biased due to surrogate recoveries outside of limits.

PL = Qualified as estimated due to high laboratory variability as measured by
laboratory duplicates.

PF = Qualified as estimated due to high field variability as measured by
field duplicates.

PI = Qualified as estimated due to high interlaboratory precision as measured
by split samples.

RPD = Relative percent difference.
(Continued)
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TABLE 1-8. (Continued)

Well Type of
Number Method Analyte(S) Qualification Reason
MW-1012 Metals Zinc PF Detected in only
one part of dupli-
cate pair
MW-1022 601/602 Trichloroethene PI High RPD
Toluene PL Detected in only
one part of dupli-
cate pair
Chlorobenzene PF Detected in only
one part of dupli-
cate pair
AB-1037 624 1,2-Dichloroethane-d, B? High surrogate
recovery
Reagent 625 ds—Phenol B High surrogate
Blank recovery
of 7/26

a Although the QC check qualifies the listed analyte, the result does not
affect the data since that analyte was not detected (ND).

A = Qualified as inaccurate due to matrix spike recoveries ouitside the
limits.
B = Qualified as biased due to surrogate recoveries outside of limits.

PL = Qualified as estimated due to high laboratory variability as measured by
laboratory duplicates.

PF = Qualified as estimated due to high field variability as measured by
field duplicates.

PI = Qualified as estimated due to high interlaboratory precision as measured
by split samples.

RPD = Relative percent difference.
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samples. With the exceptions noted in Table 1-8 all the data were acceptable.
Any out-of-control data were qualified as estimated. More than 99 percent of
the data have been validated and are unqualified. Out of a total of approxi-
mately 17,000 individual analytical results, only 34 detected results were
qualified at less than one percent. Therefore, the completeness objective of

having more than 90 percent usable data has been met.

Some analytical results in this report are flagged with "P" or "PC."
This qualification means that the compound was confirmed in previous quarters
by a second-column confirmation run, therefore, a second-column confirmation
was not performed during this sampling period. This practice is consistent
with the DOHS guidelines of 1 September 1987. In addition, some data are
flagged with "B." This indicates that the compound was found in the reagent
blank analyzed the day the sample was analyzed.

Problems and Corrective Actions

As noted above, the only QA/QC problem during this sampling and
analysis effort was that holding times for many of the samples analyzed by
Canonie Environmental Services were exceeded. The corrective action being
taken is a search for a new laboratory that will assure timely analyses and
provide higher quality data. The data from samples exceeding holding times is
of little use in evaluating the data collected during this sampling period.
However, as mentioned above, the loss of these data does little to the overall
data quality since they were used only for comparison and not for groundwater

quality evaluation.

Another problem arose in collecting a correct number of ambient
blanks. Only 7 of the 10 required ambient blanks were collected due to
oversights of the sampling personnel. The corrective action will be to
re-emphasize to the Sampling Task Leader the need for complete adherence to
sampling protocol. Closer supervision of the sampling team by project manage-
ment will be implemented.

DATASUMM/121388 /HMM 1-42




—

! RADIAN

\ The other qualified data equally divided between field and labora-
tory problems, suggesting that they come from random errors. Our field teams

4 are required to be familiar with the sampling protocol, and the laboratory is
audited routinely. Therefore, no corrective action other than good training

#l and supervision is necessary. The same can be said for the instances of
equipment blank contamination. Complete adherence to the sampling, and in

b this case, decontamination, protocol should alleviate any problems.

’; 1.2.2 Presentation of Analytical Data

This section summarizes the chemical analyses for groundwater
samples collected during July through September 1988. In the following
f tables, the analytical results are presented by area and within each table are
subdivided into each analytical method. Tables 1-10 through 1-16 present the
results for Area A by method. Tables 1-17 through 1-23 present the results
for the Southeast Area. Tables 1-24 through 1-30 and Tables 1-31 through 1-36
present the results for Area B and for the Southwest Area, respectively.
Tables 1-37 through 1-43 present the analytical results from wells located in
Area C. The analytical results from the West Area are in Tables 1-44 through

through 1-45. The analytical results from Area D and from the Northwest Area
* are presented in Tables 1-46 through 1-51 and Tables 1-52 through 1-58,
respectively. Tables 1-59 through 1-65 present the results from Other On-Base
Areas. The results from the Northeast Area are presented in Tables 1-66
through 1-69.
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= Radian Amalytical Services, Sacramsto 1Y = Limit of quntitation
P or IC = Identity previcusly confizmed
NE = Not establishad
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1
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Carbon disul fide

i

NE = Not established

RADIAN » Radian Corporation, Sacramento
= Radian Analytical Services, Sacramento NA = Not analyzed

SAC

LIB = Secard Laboratory diplicate analysis

LDA = First laboratory duplicate analysis

AL INITS ARE ug/l
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10Q = Limit of quantitation
NE = Not established

ND = Nothing detected
= Radian Analytical Services, Sacramento NA = Not analyzed

RADIAN = Radian Cotporation, Sacramento

SiC

AL UNITS ARE g/l

Mi = Mmniroring Wall

LIA = First labocatory duplicste anslysis
LIB = Secand laboratory duplicate analysis
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N = Nothing detected
NE = Not established

RADIAN = Radian Corporation, Sacramento
= Radian Analytical Services, Sacramento NA = Not analyzed

SAC

1
ysis
LIB = Secand laboratory diplicate analysis
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TABLE 1-15. MASTER LOG OF WELLS SAMPLED FOR U.S. EPA METHID 601 QOMPORNDS
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ND = Nothing detected
= Not established

RADIAN = Radian Corporation, Sacramento
= Radian Analytical Services, Sacramsmo L0 = Limir of quantitation
NE

SAC

Md = Mnitoring Well

ALL UNITS ARE g/l
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FR AREA B AD ADJACENT ON-BASE AREAS, GRONDWATER SAPLING AND ANALYSIS FROGRAM,

JLY THROUGE SEPTRMEBER 1988, McCLELLAN AFB

TARE 1-20. MASTER LOG OF WELLS SAMPLED RR U.S. EPA METHIDD 601 COMOUNDS
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ND = Nothing detected

= Analysis canfilomed in seoand colum analysis
P or IC = Identity poevicusly confimmed
NE = Not established

C

RADIAN = Radian Corporation, Sacramrto
Cannie Brwiramergal Sexvices
= Radian Aralytical Services, Secramsto L0Q = Limit of qextitation

& =
SAC

FDA = First fisld diplicats amalysis
FB = Secard field duplicate anmlysis
LDA = First laboratory duplicare analysis
LB = Secard Laboratory duplicate amalysls

Md = Mmitoring Well

ALL (NITS ARE ug/l



TARLE 1-20. (continued)
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ALL UNITS ARE vg/L

= Nothing detected

= Analysis confinned in second colum snalysis
10Q = Limit of quantitation
P or IC = Identity previcusly conflmmed

= Not established

N
(o}
NE

RADIAN = Radian Corporation, Sacramsio
Canonie Brwizamstal Services
= Radian Analytical Services, Secrmmanto

CES -
SAC

Firse field duplicate sralysis
First lLaboratory duplicate analysis
Second laboratory diplicate analysis

Second fleld duplicate snalysis

M

FDA
B
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TAKE 1-21. MASTER LOG OF WEILS SAMPLED FR U.S. EPA METHID 602 GMPONDS
ALY THROUGH SEPTREER 1988, MCLELLAN AFB
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ND = Nothing detectu.

Secand laboratory duplicate analysis




—

LOQ = Limit of quatitation

D = Nothing detected
= Not establ ished

TABE 1-21. (continued)
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TABLE 1-22. MASIER 10G OF WELLS SAMPLED (R U.S. EPA QP METHID 624 OOMPOLRNDS
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ND = Nothing detected
NE = Not established

NA = Not analyzed

= Radian Analytical Services, Sacramento

= Monitoring Well

FDA = First field duplicate amalysis
FIB = Secand fleld duplicate analysis

ALL UNITS ARE 1g/1
»
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TARE 1-23. MASTER LOG OF WELLS SAMPLED FCR U.S. EPA METHDD 625 QOMPOUNDS
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= Nothing detected

NA = Not analyzed

= Radian Analytical Services, Sacramento LQ = Limit of quantitatiom
= Not establ ished

L ]
NE

RADIAN = Radian Corporarion, Sacramerto
= Canonie Brviramertal Services

CES
SAC

= Monitoring bell

FDA = First field duplicate analysis
FIB = Secad field duplicate analysis

ALL INITS ARE g/l
L



CORMPORATYION
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TARLE 1-23. (continued)
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= Mnitoring Well

FDA = First fisld duplicate analysis
FIB = Secord field duplicate analysis

AL UNITS AFE g/l
M
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= Amalysis cxfimed in secand colum snalysis

= Radian Amalytical Services, Sacramerco 10Q = Limit of quntitation
= Not establ ishad

= Nothing detected

P or FC = Idetity poevicusly confirmed

o)
(o}
NE

RADIAN = Radian Corporatian, Secramento
= Caponie Bwiramertal Services

&
SAC

= Mmnitoring Well

FDA = First field duplicats analysis
FIB = Seoand field duplicate amalysis
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)

LDA = First lsborstory duplicate snalysis
LDB = Secad laboratory duplicate analysis
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TARLE 1-30. MASTER LOG OF WELLS SAMFLED R U.S. EPA METHD 601 OOMPORDS
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= Analysis confiomed in secord colum analysis
P or FIC = Identity poevicusly confimmed
= Not establ Lshed

MO = Nothing detectsd

c

RADIAN = Radian Corporation, Sacramesto
= Radian Analytical Services, Sacramento L) = Limit of quantitation

s
SAC

FDA = First fleld duplicate aalysis
FIB -+ Secard fisld duplicste analysis
LDA = First laboratory duplicate analysis
LB = Second laboratory duplicate analysis

ALL UNITS ARE ug/1
Mi = Monitoring Well



T T Ty <~

CORMPORATION

Mi-110
SHALLOW
07/25/88

b4 2222220222220 RRRRRRRRRR2R2

3 2R22R222202 2202 22RR2R2RR22822

Mi-109
DEEP
07/12/88

g_8

§§aa

# 5253 RRRRRRRRRRRRERRRRRRRRRRRRRES
8.8

EELE

# 5253 2RRPRRRRRRRRRRRRRRRRRRRRRERS

QEQEQEQEQEQQQQQQSQQEQEEEgﬂgﬁ

M75
MIOLE
07/20/88
RADIAN
07/22/88
SKC

3 QEQQQQQE52222922292922222222

8_8
1 (83 |3=39 ; "
% 3 585% 2PR902RR PRRRRRR28RRRRRRRER
- 8. B
8 ELEE
é s25% $22RRRRRRRRRRRRRRRRRRRRRRRRR
B_8
g :%3 o
$ 55258 Bl 92002080 RRRRERRE RERERRERERE
g 8
8%9
3 §§§§8 5 eeeeee?eeeeeeeeegeeeeaesaeae
8_8
8 gaia
¥ 5338 2922282000202 0925002R02022RRR208
&
qu W Bwe w8 S, 8 8w . CuunBununuy
§ s
E!g PH 8930898 §nB828.88u8w. 5888

Ground Water Zone
Date Sarpled
Savpled By
Date Analyzed
Lab
Field Analysis
Lab Analysis
hloranethere
Bromonethane
Viryl chloride
Ghloroethane
Methylane chloride
-Dichlarcethene

1-78

C = Analysis confinmed in second colum analysis
= Not establ ished

10Q = Limit of quantitation

P or FC = Idetity previcusly confiumed

N0 = Nothing devacted

Ml = Mmitoring Well
LDA = First laboratoxy duplicate analysis
LB = Second laboratory duplicate analysis

AL UNITS ARE wg/1
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= Not establ {shed

C = Analysis corfimmed in second colum analysis

L0Q = Limit of quaritation

ND = Nothing detected
P or i = Identity previcusly confimmed

NE

= Canonie Brwvironnertal Services
SAC = Radian Analytical Services, Sacrawnto

RADIAN = Radian Corporation, Sacramento

CES

FDA = First fiald dplicate amlysis
FIB = Secand field duplicars analysis

LDA = First laboratory duplicate analysis
LB = Second laboratory duplicate analysis

Ml = Mmitoring Well

ALL UNITS ARE g/l
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= Nothing detected
= Amalysis corfinmd in secoxd colinm analysis

P or IC = Idatity previously confinmd
= Not established

| ]
C
NE

Radian Corporation, Secramento
= Canonie Brwirommtal Sexvicss
=~ Radian Analytical Sexvices, Sacramato L0} = Limit of quencitation

RADIAN
v
a

M = Mmitoring Well

FDA = Firse fisld dplicate anslysis

FIB = Secand fimld duplicate analysis
LDA = First Lsboratory duplicste snalysis
LB = Secad labovstory duplicate analysis
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Goorxd Water 2ons
Date Smpled

= Nothing detected
= Analysis oconfimmed in second column analysls

P or IC = Idatity previcusly condfinmed
= Not established

c

RADIAN = Radimn Corporation, Secramenro
= Canonde Brwiramsctal Services
= Radian Analytical Services, Secramargo LR = Limir of quatitation

[ >3
SAC

W = Monitoring Wall
FDA = First fisld dplicats analysis
FIB = Secad fisld dplicate analysis
LB = Second laboratocy duplicete snalysis
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TMLE 1-31. (continued)
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TAHLE 1-39. MASTER LOG OF WELLS SAMPLED FOR U.S. EPA OP METHID 624 OOMOUNDS
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RADIAN = Radian Corporation, Sacramento ND = Nothing detacted
= Radian Analytical Services, Sacramento NE = Not established

SAC

M = Mmitoring Wil
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KR AFEA D AD ADIACENT ON-BASE ARFAS, GROINDWATER SAFPLING AD ANALYSIS FROGRMM,

TABE 1-42. MASTER 10G OF WELLS SAMPLED KR U.S. EPA METHD 601 QMPONDS
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C = Amlysis confimmed in second column analysis
10} = Limit of quentitation
P or K = Idaeity posvicusly confimmed

ND = Nothing detected
NE = Not established

RADIAN = Radisn Cosporaticn, Sacramnto
Radian Analytical Services, Secramsnto

SAC =

B! = Batoaction Well
LDA = First lsboratory duplicats malysis
LB = Second laboratory diplicate analysis

AL WITS A8 ug/l

Amlytical deta for BN-63 and BH63 sppear under W63 and Mi-69
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TANE 1-42. (oantirued)
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= jralysis confinmed in second colum snalysis
10Q = Limit of qmncivarion

= Nothing detscted
P or IC = Identity posvicusly oonfimmed

NE = Not established

N
[+

SC

RADIAN = Radian Corporstion, Secramerto
= Radian Analytical Sexvices, Sacramergo

A = Firse fiald duplicace snalysis
LDA = First lsboratory duplicste analysis

AL UNITS ARE g/l
M = Monitoring Wall
B¢ = Bxtraction Well
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= Nothing detected
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RADIAN = Radian Corporation, Secramko
= Redlan Analytical Sexvices, Secramerto
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M = Mmitocing Well
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= Radimn Anslytical Services, Sacramazo
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B = Campound detected in laboratory blark - not edited

= Not analyzed
NE = Not established

ND = Nothing detected

RADIAN = Radim Corporation, Sacramento
= Radian Analytical Services, Sacramento NA
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N = thm detectad
NE = Not establ Lshed

= Radian Analytical Services, Sacrametto NA =~ Not analyzed

RADIAN = Radian Corporation, Sacramnto

SAC

Mi = Monitoring Well

AL UNITS ARE wg/1



coOmRPORATION

1-134



|
. i
4 s
} o
| e |
E é ag 3 E
ggg 3 §§§ ] 999900900099 900eeE0EEREEEE Egg
¥ gig g g Egg
ng 3 §§§ 8 |osseleee’cecessssssssssasss gjg
g 8
EEE g gg% 38 |eeeecBeedenalooncenennnncss éé;
§ § §§§ 38 |eeeec2eeeneloonnenencencas
ggg !§!§g!%!éé!!!!uuu!i!!w
ﬂgg TN I %i
: 3 s§§
il i
i (EEE TN R A Lt

sy




1-136

ORMIRING ‘SITIATNS TWNUTON TPV = WS
POINTMp RIMDON = (N ORMIBIOeS ‘U IIocior) URTPEYY = WVIVE TTN SUTIOINKH = i
1740 2V S1LIN TV
™ ™ ™ o0®o oro PR Pxemy
™ ™ N o®'0 om0

s NS b
88/50/80 88/50/80 88/50/80
WIS NIV WIvd
88/e/to 88/ze/ 0 88/z/L0

MOTMVES XM L1
T ey
YOOT-# 00T TOOT4R Lamntyy  wiRy
WBIN T vaasn s

CORPORATION

9V WTHDN ‘8951 WRSELIES EYOEL AT
.‘Eggggéggﬁ
SO0 OT06MS GCHIN VI "S°N ¥ QTI3WS STIM D 207 HEISW -1 IWVL




comPoORAYION

© 8. 8
3 885
% g 53 2020 RR0C0RRRRRRRRRRRRRERRRRR
2 éngﬁ
# 5353 20RPRRRRESRRRREERRRRRRRERRRR

* 585 PP PPPRRPPERRRRRRRRRRERRRRRRE
EH

8 B;:
¥ 55 ] 29000200 RRPRRRRRRRRRRRRRRRRR
g gzéﬁ
$ 5859 200205 00PRRRRRRRRRRRRRRRRRRRS
5 a% 2
# s353% 2908 0CRSRRRRRRRRRRERRRRRRRRRE

SAC

2P2RR202C2RR22222RR2RR2R22228°2

RDIAN RADIWV

222202 RR2RE22CRR2RRRERRRRELR

M2
MIOIE = MIKE = SHALLOW

SIC

220280220 2RSRRERRRRRRRRER2REER

KR OTHER ON-BASE AREAS, GRIRNDWATER SAMPLING AND ANALYSIS PRIGRAM,
ALY THROGH SEPTEMBER 1968, MOCLELLAN AFB

Mi-24D
RADIAN RADIAN

125/88 07/19/88 07/14/88 07/14/88 07/26/88
SAC

QQQEQQQQQEQQQEQQEQQQQEQQQQEQ

Mi-18D
MIXLE

21/88 07/18/88 07/12/88 07/12/88 07/25/98

SC

TABE 1-56. MASTER LOG (F WELLS SAMPLED FR U.S. EPA METHID 601 QMPOUNDS

aﬁésa 2222220200202 R2RRRRRRRRERRRRR

wu. v w8 8. .8uw. . S8ununuvuny

U.S.EPA
im Primey Mé-17D
M1,

%
“
-]
LY

E!g TN

i

1-137

Geoud Watexr Zone
Date Sarpled
Date Anslyzed
Field Amlysis
Lab Analysis

P or IC = Idantity previously confizmed

= Nothing detected
= Not establ ished

RADIAN = Radian Corporation, Secramanto ) ]
= Radian Anslytical Sexvices, Secrammito L] = Limit of qentitation
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= Moniroring Well
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AR OTHER ON-BASE AREAS, GROUNDWATER SAMPLING AND ANALYSIS PROGRAM,

TABLE 1-60. MASTER LOG (F WELLS SAMPLED FOR PRIDRTTY RFOLLUTANT METALS AD OTHER INGRGANIC OOMPOUNDS
JULY THROUGH SEPTEMBER 1988, MoCLELLAN AFB
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RADIAN = Radian Corporation, Secramerto ND = Nothing detected
= Radlan Analytical Services, Sacramento NE = Not established

SC

M = Mmnitoring Well

ALL UNITS ARE mg/1
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AR THE NRTHEAST AREA, ROUNDWATER SAPLING AD AWLYSIS PROGRAM,
WELL NDMEER
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ND = Nothing detected
ME = Not established

RADIAN = Radian Corporation, Sacravwo
= Radian Analytical Services, Secramerto 10) = Limit of quantitation

saC

M4 = Mmitoring Well

ALL UNITS ARE ug/l
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2.0 EVALUATION OF INTERIM REMEDIAL MEASURES

Three interim remedial measures have been implemented by McClellan
AFB as a result of the findings of the Groundwater Sampling and Analysis
Program and other Remedial Investigation/Feasibility Studies activities.
These remedial measures include providing municipal water hookups to approxi-
mately 500 residences to the west, north and south of the base, installation
of a synthetic liner/cover, clay cap and an extraction system in Area D, and
installation of a groundvater extraction system in Area C. The residences
were connected to the municipal system in the spring of 1986. Pumping of Area
D extraction system was begun in March 1987 and pumping of the Area C extrac-
tion system was begun on 29 August 1988. The effectiveness of the Area D
extraction system is discussed below. The Area C extraction system will be
evaluated in the next data summary (covering October through December)
because the system was on-line for only two days prior to monthly water-level

measurements.

2.1 Area D Extraction System

The Area D extraction system consists of six extraction wells, all
screened between 40 to 160 feet below ground surface. The extraction wells
are located in the area of a sludge/waste pit that has been excavated and
capped. The wells are continuously pumped and collectively produce approxi-
mately 100 gallons per minute (gpm). The extracted water is then pumped via
an above-ground pipeline to the Groundwater Treatment Plant where the water is

treated to remove contaminants.

The purpose of the extraction system is to isolate and contain
contaminants within Area D (McLaren Environmental Engineering, 1987). To
accomplish this goal, McLaren recommended that the effectiveness of the
extraction system be based on gradient controls between specific pairs of
wells. The specified gradients were based on head differences of 0.2 feet
between the well pairs. McLaren also recommended pumping at the minimum flow

rate of 78 gpm which would result in a three foot drawdown in the monitoring

DATASUMM/121388 /HMM 2-1



wells after one year of pumping. McLaren recommended the 78 gpm flow rate to
minimize the decline of groundwater levels thereby prolonging the usefulness

of the extraction system.

The effectiveness of the Area D extraction system is evaluated below
based on Mclaren's gradient criteria. Long-term changes in contaminant
concentrations from several monitoring wells were also reviewed to examine the

effect of the extraction system on water quality.

Water-lLevel Data

The water-level data from July, August, and September for the
McLaren-specified-well pairs were used to calculate head differences and
gradients. Table 2-1 presents the well pairs and calculated head differences
and gradients. As shown in the table, the extraction system is operating at a
rate that meets that gradient criteria established by McLaren Engineers. The
potentiometric surface maps of Area D (Plates 3, 5, 8, 10, 13, and 15) also
illustrate the effects on the groundwater flow directions from pumping of the
Area D extraction system. The maps show contours of equal head; groundwater
flow is perpendicular to these contours in the direction of decreasing head
values. In Area D, groundwater flow direction in both the shallow and middle

monitoring zones is towards the extraction wells.

Analytical Data

Analytical results were reviewed from shallow, middle and deep zone
monitoring wells located both on base and off base. Time series plots for 13
of the monitoring wells were prepared using trichloroethene (TCE) data. TCE
was used as an indicator compound because it is the most widely detected
compound in the McClellan AFB groundwater monitoring network. TCE data were
plotted for wells with sampling history of at least three points. Included in
each time series plot are "error bars" of + 30 percent for each data point.
The error bars represent the sampling variability calculated for each reported
concentration and are based on statistical analysis discussed in the Semi-

annual Informal Report (Radian, 1988). The sampling variability is attributed

DATASUMM/121388 /HMM 2-2
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to both laboratory and field procedures and will be re-evaluated using addi-
tional QA/QC data in the next interpretative report. For the purpose of
qualitatively evaluating the effectiveness of the extraction system, the long
term changes in TCE concentrations were reviewed for selected monitoring
wells. A decreasing trend in concentrations would be expected in monitoring
wells the greatest radial distance from the extraction wells but still within
the influence of the wells. The monitoring wells close to the extraction
wells are expected to show greater TCE concentrations over a longer period of
time because they are near the contaminant sources and are also near extrac-
tion wells that are drawing contaminated groundwater towards the wells. The

time series plots for the 13 monitoring wells are evaluated below.

There are seven shallow zone monitoring wells located in Area D and
three shallow zone monitoring wells located approximately 500 feet west of
Area D with a sampling history considered adequate for the time series review.
The on-base monitoring wells are MW-10, MW-11, MW-12, MW-14, MW-15, MW-91, and
MW-92, and the off-base wells are MW-1002, MW-1004, and MW-1005. The 1loca-
tions of these wells are shown in Figure 2-1. The time series plots for
MW-10, MW-11, MW-12, MW-14, and MW-15 (Figure 2-2) are based on three sampling
events, two in 1988 and one sampling event in 1985. The time/series plots for
these wells except MW-10 indicate TCE concentrations during the past two
sampling events are lower than in 1985. TCE concentrations in MW-10 appear to
be increasing since 1985. In addition, TCE concentrations in MW-12 and MW-1l4
may also show an increase during this sampling period. The time series plots
for MW-91 and MW-92 indicate increasing concentrations until Third Quarter
1987 after TCE concentrations have leveled off. MW-91 and MW-92, as shown in
Figure 2-1 are located to the south of the extraction system well field. The
time series plots for the three off-base monitoring wells, MW-1002, MW-1004,
and MW-1005 show a long-term decrease in TCE concentrations that have leveled
off since the Fourth Quarter 1987. Overall, the time series plots for the
shallow zone monitoring wells located outside the well field show a decreasing
trend that has leveled off in recent sampling events. The trends for the
shallow zone monitoring wells are not readily apparent based on only three

data points. High concentrations of TCE may continue to be detected in these
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CORPORATION

wells because they are located near extraction wells that are drawing contami-

nated water towards them.

There are four middle 2zone monitoring wells in Area D with an
adequate sampling history for time series plots as shown in Figure 2-3. These
wells, located near the extraction wells (Figure 2-1) are MW-53, MW-54, MW-55,
and MW-72. The time series plots for MW-53, MW-54, and MW-55 all show a
decreasing trend except in this sampling period. These three monitoring wells
are located closer to EW-73, the extraction well with the highest contaminant
concentrations. The time series plot for MW-72, located near EW-84, shows a
long-term steady TCE concentration pattern over the past four sampling per-

iods.

Two deep zone monitoring wells in Area D have adequate sampling
points for plotting TCE concentrations over time. These wells, MW-58 and
MW-59, are located northwest of EW-73 and southwest of EW-85, respectively
(Figure 2-1). The time series plots are shown in Figure 2-4. Samples from
MW-58 have typically contained low levels of TCE or TCE was not detected. An
apparent trend cannot be discerned for this well. The time series plot for
MW-59 shows a concentration peak during Fhe Fourth Quarter 1986 sampling, and
then a decrease in concentration during the past six sampling events. The TCE
concentration trends for both wells suggest that contaminant movement in the
deep zone is affected by the extraction well pumping of the shallow and middle
monitoring zones as uncontaminated water flows toward the extraction wells

diluting contaminant concentrations.

In summary, there is no single trend apparent in the TCE concen-
trations for the monitoring wells. The shallow zone monitoring wells located
outside the extraction well-field have shown a decrease followed by recent
leveling off of TCE concentrations. Trends for the shallow zone wells located
near the extraction wells are not readily apparent because there are only
three data points for three years. Three of the four middle zone monitoring
wells show a decreasing trend except during this last sampling period.
Several shallow and middle zone monitoring wells, MW-10, MW-12, MW-14, MW-53,

DATASUMM,/121388 /HMM 2-9
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comPOoORATION

MW-54, and MW-55, show an increase in TCE concentration during this sampling
period. Higher concentrations may occur during the third quarter of each
year, but there is not enough quarterly data for these wells to determine if
this is a seasonal trend. The two deep zone monitoring wells have both shown
decreasing trends and during the last sampling period, TCE was not detected in
samples from either well. Overall, if TCE concentrations in monitoring wells
located outside the extraction well field continue to show a decreasing trend,
then the extraction system based on water quality data would be effectively

removing contaminants.

Cross Sections

In addition to the water level data and time series plots, a cross
section for Area D (Figure 2-53) was also prepared. The wells that were used
tc develop the cross section are MW-92, MW-91, EW-85, EW-84, MW-55, EW-73, and
MW-53, as shown on the location map (Figure 2-1). The cross section was based
on geophysical information from McLaren Environmental Engineering (1987). The
cross section also includes the location and screen interval of monitoring and
extraction wells and the TCE concentration detected in the wells during this
sample period. As shown in Figure 2-5, and in the time series plots TCE was
detected only in the shallow and middle monitoring zones, and TCE concen-
trations are higher in monitoring wells closer to the extraction wells during

this sampling period.

Conclusjions

The Area D extraction system was evaluated based on hydraulic
gradients between monitoring wells and by long term trends in contaminants, as
detected in shallow, middle and deep monitoring zones. The Area D extraction
system is being operated effectively based on hydraulic gradients recommended
for specific pairs of monitoring wells. The water quality data from shallow
monitoring zone wells outside of the well field does indicate that contaminant
concentrations are decreasing or have stabilized since the extraction system

began operating.
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3.0 RECOMMENDATIONS

Recommendations based on field results and analytical data acquired
through the sampling period of July through September 1988 are presented in
the following sections. Section 3.1 presents recommendations based on this
sampling period analytical data and data obtained previously. Section 3.2

presents the status of the recommendations given in previous quarterly re-

ports.
}
3.1 July Through September 1988 Recommendations
(1) Recommendation: Remove MW-19S, MW-20S, MW-22S, MW-34S, and
JF MW-45S from the McClellan AFB Groundwater Monitoring Well
Network.
Rationale: These monitoring wells are dry or do not contain
enough water for water quality sampling, and have not been
? sampled for the past year. These wells are secured with a
casing that is locked and do not need to be destroyed at this
\ time. Water levels have been declining at a rate of about two
feet per year in the McClellan AFB area and are unlikely to
rebound to previous levels at which the five wells could be
sampled.
3.2 Status of Recommendations From Previous Quarterly Reports

The following is a brief status of the recommendations made in

previous quarterly reports.

(1) Recommendation: Redevelop and install dedicated sampling
1 systems in five wells that are currently purged by bailing.

Well Wizard® bladder pumps are recommended for network

DATA-SUMM/120788 /HMM 3-1
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(2)

(3)

(4)

monitoring wells MW-10, MW-11, MW-12, MW-14, and MW-15 located

in Area D.

Status: This recommendation has been re-evaluated based on
estimated water level changes and costs of dedicated systems.
Water levels in these Area D wells have dropped an average of
4.5 feet since October 1987. Based on a continued decline at
the same rate, and considering the costs of buying and instal-
ling the dedicated systems, it is more cost effective to
continue bailing the wells by hand each quarter that the wells

are sampled.

Recommendation: Install dedicated systems in five monitoring
wells that are currently purged using a portable submersible
pump. A Well Wizard® system with purge and bladder puﬁps is
recommended for MW-17D, MW-27D, MW-28D, and MW-19D, if sampling
of this non-network well is to continue. A dedicated submers-
ible pump retrofitted with Teflon® and stainless steel and a

bladder pump is recommended for MW-68.

Status: Well Wizard® systems with purge and bladder pumps have
been installed in MW-17D, MW-27D, and MW-28D. 1Installation of
these systems were included in D.0. 0003, Mod. 02.

Recommendation: Investigate the integrity of the well casing
and annulus of MW-31S.

Status: The well casing is damaged. Water quality samples
will no longer be collected from this well. However, water

levels will continue to be measured.

Recommendation: Change analytical methodologies to those
prescribed in SW 846 "Test Methods for Evaluating Solid
Wastes," Third Edition, beginning in the Fourth Quarter 1988.

DATA-SUMM/120788 /HMM 3-2
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Status: This recommendation will be implemented beginning in
the sampling period of October through December 1988.

(3) Recommendation: Install a monitoring well in the deep moni-
toring zone at monitoring well cluster 1021/1022 in the South-
west Area.

Status: This recommendation will be initiated within the HGA
during 1989. The RI/FS Management Plan provides details
concerning the scope and timing of the HGA.

(6) Recommendation: Install two clusters of monitoring wells on
the east side of McClellan AFB.

Status: This recommendation will be initiated within the HGA
during 1989. The RI/FS Management Plan provides details
concerning the scope and timing of the HGA work.

(7) Recommendation: Conduct a phased investigation in the West

Area to evaluate possible vadose zone contamination along the
old and new course of Magpie Creek, and identify the extent of
groundwater contamination in the shallow monitoring zone in the
vicinity of Santa Ana Street.
Status: This recommendation will be initiated with the
Pathways Assessment Study. The RI/FS Management Plan provides
details concerning the scope and timing of the Pathways
Assessment.

(8) Recommendation: As a result of continued presence of halocar-
bon contamination in shallow zone monitoring wells MW-1019 and
MW-1029, up to three shallow zone monitoring wells should be
installed in the Northwest Area.

DATA-SUMM/120788 /HMM 3-3
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(9

(10)

(11)

(12)

Status: At this point in time, Radian and the USAF have agreed
that there is no immediate need for additional monitoring wells
in this area. Should data collected in the future indicate
otherwise, Radian and the USAF will reevaluate this recommenda-

tion.

Recommendation: Install a deep zone monitoring well in Area A

next to middle zone monitoring well MW-27D.

Status: This recommendation is under consideration by the
USAF.

Recommendation: Analyze samples collected from all newly
installed monitoring wells and wells not previously sampled by
Radian by U.S. EPA Methods 601, 602, 604, 624, 625, 200.7 and
SW-9010 and evaluate the results to determine target analytes

for future sampling events.

Status: SW 846 methodology will be used in future sampling

events.

Recommendation: Discontinue analyses of groundwater samples by
U.S. EPA Method 604.

Status: This recommendation has been implemented.

Recommendation: Limit the quarterly sampling of wells for
priority pollutant metals to wells that have contained elevated
concentrations of total dissolved chromium and lead. Change
the sample collection procedure for wells that have contained
elevated levels of chromium in order to speciate the chromium
and determine if hexavalent chromium, a significant health

risk, is present using Standard Method 312B.

DATA-SUMM/120788 /HMM 3-4
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Status: This recommendation has been implemented. The
methodology used to detect hexavalent chromium has been changed
to SW-7196.

DATA- SUMM,/120788 /HMM 3.5
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PLATE 6.
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PLATE 9,
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PLATE 11.
3 DEEP MONITORING ZONE

2 POTENTIOMETRIC SURFACE MAP
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PO PLATE 16.
ORD DEEP MONITORING ZONE

POTENTIOMETRIC SURFACE MAP
FOR DATA COLLECTED SEPT. 1 -2, 1988
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PLATE 18.
TCE CONCENTRATIONS IN THE
MIDDLE MONITORING ZONE

McCLELLAN AFB
July - September 1988
Data Summary
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PLATE 19.

TCE CONCENTRATIONS IN THE
DEEP MONITORING ZONE

McCLELLAN AFB
July - September 1988
Data Summary

LEGEND
McCLELLAN AFB BOUNDARY

TN T\C STREAMS

[ ] MONITORING WELL
(1000 00} TCE CONCENTRATION (ug'L)
ND TCENOTDETECTED
. 0 500 1000
N SCALE INFEET

GENERATED BY -« LTALA {i;\'d.‘l 'DATEJ_L’IQ-S\

PEER REVIEW DATE

PROJECT REVIEW L)kems ST“CLQ DATE iOhzle¥s

CORPORATION

L

LIlIllllIIl-IlIllIllllIIlIIlIllIIlllllllllllllll..l-lllllh

2 Wianye A et




