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GROUNDW ATER RESOURCES CONSULTANTS, INC.

CONSULTING HYDROGEOLOGISTS ¢ ENVIRONMENTAL SPECIALISTS
6200 EAST 14TH STREET CHUCK M. DICKENS, P.G.

SUITE A200 May 22, 1995 DAVID B. HAWKINS, P.G.
TUCSON, ARIZONA 85711 SHELDON D. CLARK
PHONE (520) 326-1898 KURT J. BLUST, P.G.

Ms. Terry Holt ALAN 8.CUDDY, P.G.

Rockwell International Corporation
Rocketdyne Division

6633 Canoga Avenue

Mail Stop T487

P.0. Box 7930

Canoga Park, California 91309-7930

RE: RMDF Pilot Extraction Test Results - Well RD-63
Dear Ms. Holt:

Submitted herewith is our report summarizing the three month RMDF Pilot
groundwater extraction test conducted at well RD-63. Test results indicate that well
RD-63 will sustain a continuous long-term pumping rate of about two gallons per
minute. Significant water level declines were observed in all monitor wells located
within about 600 feet of extraction well RD-63.

It is our opinion that the most economical long-term treatment method for
removal of the organic compounds found in the well RD-63 discharge is granular
activated carbon. Two portable 55 gallon carbon canisters, placed in series, would be
quite adequate for treatment of the RD-63 discharge. The canister replacement rate
would be about one per year.

If you have any questions or wish further discussion of the RD-63 test results,
please contact us.

Respectfully submitted,

GROUNDWATER RESOURCES CONSULTANTS, INC.

%‘ : WI%,«.,,_ - fkb“h,,ﬂ‘rr\

D. Lynn Brumbaugh
Project Engineer

Chuck M. Dickens, R.G. #3647
Principal Hydrogeologist

DLB:CMD:krb

e WATER SUPPLY DEVELOPMENT e GROUNDWATER CONTAMINATION INVESTIGATIONS o




GROUNDWATER RESOURCES CONSULTANTS, INC.

CONSULTING HYDROGEOLOGISTS « ENVIRONMENTAL SPECIALISTS

6200 EAST 14TH STREET CHUCK M. DICKENS, P.G.
SUITE A200 DAVID B. HAWKINS, P.G.
TUCSON, ARIZONA 85711 SHELDON D. CLARK
PHONE (520) 326-1898 ) KURT J. BLUST, P.G.

ALAN 8. CUDDY, P.G.

RESULTS OF
WELL RD-63 PILOT EXTRACTION TEST
RMDF AREA
SANTA SUSANA FIELD LABORATORY
ROCKWELL INTERNATIONAL CORPORATION
ROCKETDYNE DIVISION

VENTURA COUNTY, CALIFORNIA

May 22, 1995
8640M-253

e WATER SUPPLY DEVELOPMENT e« GROUNDWATER CONTAMINATION INVESTIGATIONS »




GROUNDWATER RESOURCES CONSULTANTS, INC.

RESULTS OF
WELL RD-63 PILOT EXTRACTION TEST
RMDF AREA
SANTA SUSANA FIELD LABORATORY
ROCKWELL INTERNATIONAL CORPORATION
ROCKETDYNE DIVISION

VENTURA COUNTY, CALIFORNIA

CONTENTS

INTRODUCTION . ... ittt tr st s s s asen e sasssnnassess 1

DESCRIPTION OF TEST AREA . . . . ... . it i ittt e st st n e 2
WELLS AND SITELOCATION ... . ittt i it a e 2
GEOLOGIC CONDITIONS ... ..ttt s s isas oo 2
HISTORICAL GROUNDWATER LEVELS AND MOVEMENT ............. 3
WATER QUALITY CONDITIONS . ... . ittt s e s 4

PILOT EXTRACTION/TREATMENT SYSTEM ... .... ..ot 6
EXTRACTION WELLRD-63 .............. I 6
CARBON TREATMENT UNIT . ... ittt i i a i e scen e 7
OPERATION AND MONITORING . ... ... -ttt rnenans 7

RESULTS OF PILOT EXTRACTION PROGRAM . .. ... ... i 8
WELLPUMPAGE .... ..t einranocarsssannsrassnctasratnas 8
WATERLEVELDECLINES ... ..ttt nnetanssasveonnes 8
WATER QUALITY - WELLDISCHARGE . ... ... ..o 9
WATER QUALITY - TREATMENT UNIT EFFLUENT ... ..... .. cooeevnnn 9

CONCLUSION AND RECOMMENDATIONS . ........ .0 10

REFERENCES . . it i it ittt seenn s ansassatsssnennrasrssoesoens 12

TABLES
TABLE
1 WELL CONSTRUCTION DATA
2 WATER LEVEL MEASUREMENTS AT MONITOR WELLS




GROUNDWATER RESOURCES CONSULTANTS, INC.

CONTENTS - continued

TABLE

3

4

FIGURE

APPENDIX

WATER LEVEL DECLINES AT MONITOR WELLS
RD-63 PUMPING RATES AND VOLUMES

RESULTS OF ANALYSES FOR VOLATILE ORGANIC COMPOUNDS, WELL
RD-63 AND CARBON SYSTEM EFFLUENT

RESULTS OF ANALYSES FOR COMMON ION CONSTITUENTS IN
GROUNDWATER SAMPLES COLLECTED FROM CHATSWORTH
FORMATION WELL RD-63
RESULTS OF ANALYSES FOR TRACE METAL CONSTITUENTS IN
GROUNDWATER SAMPLES COLLECTED FROM CHATSWORTH
FORMATION WELL RD-63

RD-63 RADIOLOGICAL RESULTS

ILLUSTRATIONS

AREA OF INVESTIGATION RMDF PILOT EXTRACTION TEST
WATER LEVEL DECLINE CONTOUR MAP

SCHEMATIC DIAGRAM OF MONITOR WELL RD-63
SCHEMATIC OF SYSTEM COMPONENTS

CUMULATIVE PUMPAGE AND WATER LEVEL CHANGES

APPENDICES

LITHOLOGIC AND VIDEO CAMERA LOGS, WELLS RD-34C AND RD-63

LABORATORY REPORTS




GROUNDWATER RESOURCES CONSULTANTS, INC.
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VENTURA COUNTY, CALIFORNIA

INTRODUCTION

This report has been prepared to summarize the results of a three month pilot
groundwater extraction test conducted in the Radioactive Materials Disposal Facility
(RMDF) area located in Area IV of the Rockwell International Corporation, Rocketdyne
Division, Santa Susana Field Laboratory (the Facility) in Ventura County, California. The
pilot test program consisted of installation of a well (Chatsworth Formation well RD-63)
pumping degraded groundwater from the extraction well continuously for a period of
three months, monitoring flow rate, water levels, and water quality changes at the
pumped well, and monitoring water level declines at seven nearby monitor wells.
Degraded groundwater pumped from the extraction well was piped to a portable Calgon
carbon treatment unit for removal of organic contaminants prior to discharge to the on-
site NPDES permitted storm drain system.

The pilot extraction test was conducted at the RMDF site to determine the
degree of hydraulic connection between the fracture(s) penetrated by the extraction well
and the nearby monitor (observation) wells, the degree of capture and containment of
the degraded groundwater plume, and the amenability of the volatile organic compounds
to treatment. In addition, the data necessary for the design of a full-scale long-term
groundwater extraction and treatment system will be collected. Operation of a
groundwater remediation system in the RMDF area is necessary to contain and remove
groundwater degraded with trichloroethylene (TCE), cis-1 ,2-dichloroethylene (cis-1,2-
DCE), 1,1-dichloroethylene (1,1-DCE), and 1,1-dichloroethane (1,1-DCA).
Concentrations of TCE at monitor wells in the RMDF area have historically been
detected as high as 75 to 90 micrograms per liter (ug/l).

8640M-253 GWRC
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DESCRIPTION OF TEST AREA

WELLS AND SITE LOCATION

Well RD-63 was installed in the RMDF area at the northwest portion of the
Facility in Area IV along the Rockwell property boundary for conducting the pilot
extraction test (Figure 1). Nearby monitor wells included in the RMDF pilot extraction
program include Chatsworth Formation wells RD-19, RD-27, RD-30, 'and Shallow Zone
well RS-28, all located on-site within Area IV, and wells RD-34A, RD-34B, and RD-34C,
located off-site and immediately west of the Area IV boundary (Figures 1 and 2).

Extraction well RD-63 and most of the nearby monitor wells are located within
a canyon which drains the former RMDF area. The canyon trends east-west and drains
to the west (Figure 1). The presence of the canyon is apparently the result of erosion
along weaker-fractured rock zone(s). Although faulting has not been recognized in or
along this canyon, it does appear that subsurface fracturing is more prevalent than in
other areas of Area IV, based on review of video logs and well yields for other wells in
Area IV,

GEOLOGIC CONDITIONS

Geologic conditions in the vicinity of the RD-63 pilot extraction well have been
evaluated based on historic data compiled during the drilling of nearby wells and
inspection of rock outcrops.

The Upper Cretaceous Chatsworth Formation outcrops and underlies the area of
the pilot extraction test. In this area the Chatsworth Formation is composed primarily
of massively bedded sandstone with minor interbeds of siltstone and claystone.

The most detailed information concerning subsurface geologic conditions in this
area was developed during the drilling and video logging of deep well RD-34C. Details
concerning the well RD-34C work were summarized in a previous report submitted in
1992 (GWRC, 1992). Well RD-34C is located about 130 feet west of extraction well
RD-63 (Figures 1 and 2). Lithologic logs for wells RD-34C and RD-63 are included in
Appendix A. A downhole video log of well RD-34C is also presented in Appendix A.

2 8640M-253 GWRC
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Unconsolidated alluvium in the form of clayey sand is present from land surface
to approximately seven feet below land surface at the RD-34C site. Below the alluvium,
the sandstone facies of the Chatsworth Formation is present. The top 2 to 4 feet of the
Chatsworth is weathered and weakly cemented. The sandstone from eight feet to
approximately 22 to 32 feet is buff colored, weakly cemented and fine grained. Below
this depth the sandstone is predominately blue-grey in color, fine grained and calcareous
to 450 feet, the total depth of the well. Some thin interlayers of siltstone and claystone
are present.

Review of the video camera log reveals only two depth zones within the RD-34C
borehole where non-sandstone layers exceeding one foot in thickness occurs. These
zones are located 173.4 to 174.6 feet and 183.3 to 185.7 feet below land surface.
Non-sandstone layers were comprised of fine grained layered siltstone/claystone.

Review of the RD-34C video camera log revealed the presence of approximately
104 fractures with one of these occurring above the static water level in the borehole
(35 feet), and the remainder occurring below the water level. During video logging the
water in the borehole was noted at 35.1 feet below land surface. Only eight of the 104
fractures recognized are bedding plane fractures (Appendix A). Significant fractures,
those with an open space of %-inch or more, were noted at depths of approximately 39,
50, 75, 109, 121, 147, 152, 194, 223, 282, 293, 350, and 409 feet below land
surface. From 420 to 450 feet below land surface, the video log was obscured by
sediment suspended in the borehole fluid.

The predominant orientation of structural fractures (non-bedding plane) at the
RD-34 cluster site is north-south to north 10 degrees east and dipping east to southeast
at angles ranging from 20 degrees to near-vertical. No predominant dip angle(s) were
exhibited at the RD-34 site. geveral near-horizontal dipping fractures were also
observed. The RD-34C well site exhibited a higher fracture density than other sites in
Area V.

HISTORICAL GROUNDWATER LEVELS AND MOVEMENT

A thin zone of groundwater occurs within the alluvium and weathered upper
surface of the Chatsworth Formation. ghallow Zone well RS-28 monitors groundwater
conditions within the alluvium and upper weathered portion of the Chatsworth
Formation. The depth to groundwater, below land surface, has generally ranged from

3 8640M-253 GWRC
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about 1 to 7 feet (GWRC, 1995). Groundwater occurring in the Shallow Zone is greatly
affected by evapotranspiration and percolation into fractures within the Chatsworth
Formation.

Groundwater was initially encountered at depths of about 20 to 50 feet during
the drilling of wells RD-30, RD-34A, RD-348B, RD-34C, and RD-63. The depth to static
groundwater in A-Zone type wells, RD-30 and RD-34A has ranged from near land
surface to a depth of about 30 feet. Water level elevations have ranged from about
1,732 to 1,769 feet above mean sea level (MSL) (Figure 1).

Water level elevations for deep well RD-34C have been consistently higher than
elevations at wells RD-34A and RD-34B. This suggests that a very limited potential
exists for degraded groundwater occurring in the A and B-Zones to migrate below a
depth of about 250 feet.

The apparent direction of lateral movement of groundwater occurring in the
Chatsworth Formation in the vicinity of the RMDF is to west-northwest (Figure 1).

Well construction details for each of the wells is presented in Table 1. A
summary of depth to water measurements for each of the monitor wells included in the
pilot testing program is presented in Table 2. A summarization of water level declines
is presented in Table 3 and a water level decline contour map is presented in Figure 2.

WATER QUALITY CONDITIONS

Degraded groundwater is present beneath and downgradient of the RMDF
(GWRC, 1995). Water quality conditions in this area have been characterized by
analyses of water samples collected from wells RS-28, RD-30, and the RD-34 cluster
wells.

Groundwater in the study area has been degraded by the presence of organic
compounds, including TCE, cis-1,2-DCE, 1,1-DCE, and 1,1-DCA. The highest
concentration of these compounds have been consistently found at well RD-34A. The
range of concentrations in samples collected quarterly at well RD-34A from August
1991 to November 1994 are summarized below.

4 86840M-253 GWRC
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TCE <1 to 91 ug/l
cis-1,2-DCE <1 to 39 ug/l
1,1-DCA <1 to 4.8 ugl/l
1,1-DCE <0.5 to 18 ug/l

Similar concentrations have been found at Shallow Zone well RS-28.

Concentrations of these organic compounds at well RD-30 have been
consistently lower than at well RD-34A.

Concentrations of TCE at well RD-34B have ranged from <0.5 to 11 pg/l during
quarterly sampling from August 1991 to November 1994. No degraded groundwater
has been detected at well RD-34C.

The presence of degraded groundwater beneath the RMDF area and the migration
of that water justified the development of a groundwater remediation scheme. The

pilot extraction test at well RD-63 (GWRC, 1993).

5 8640M-253 GWRC
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PILOT EXTRACTION/TREATMENT SYSTEM

This section of the report describes the extraction/treatment system, data
pertaining to the three months of system operation, and observed impacts resulting from
operation of the system. The sampling plan for the pilot extraction program in Area v
was outlined in GWRC report 8640M-209, dated September 9, 1993.

EXTRACTION WELL RD-63

Pilot extraction well RD-63 was completed in May 1994 to a depth of 230 feet.
The well was completed in order to extract degraded groundwater found in both the A
and B zones. The A-Zone at the Facility generally refers to the upper 40 to 50 feet of
saturated Chatsworth Formation. In the vicinity of well RD-63, the A-Zone would
extend to a depth of about 75 feet. The B-Zone at the SSFL Facility has typically
referred to an intermediate depth zone genérally ranging to about 200 feet below the
saturation level within the Chatsworth Formation. At the RMDF test site, the B-Zone
extends to a depth of about 250 feet below land surface. Previous investigations
indicated that degraded groundwater extended to a depth of about 250 feet, and that
the A and B zones were in direct hydraulic communication in the vicinity of the RMDF
test site (GWRC, 1992).

Well RD-63 was drilled and constructed during the period of May 7 through May
10, 1994. The wellbore for RD-63 was drilled using the conventional air-rotary method,
to a depth of 20 feet using a 12%-inch tri-cone bit. Nominal 8-inch blank steel casing
was then installed and neat cement placed in the well annulus from land surface to the
bottom of the wellbore.

After allowing the cement to cure, the borehole was drilled to a depth of 230
feet using a 6 %-inch tri-cone bit. The well was completed as an open-borehole.

Well RD-63 was completed with a one horsepower submersible pump and motor
installed to a depth of about 126 feet (Figure 3). High and low level motor control
probes were installed to depths of 60 and 125 feet. Permanent electrical power was
connected at the well site, by Rockwell, in September 1994.

6 8640M-253 GWRC
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Groundwater pumped from well RD-63 was piped to a portable carbon treatment
unit for removal of volatile organic compounds. After treatment, the groundwater was
discharged to the on-site NPDES permitted drainage system.

Well RD-63 was operated continuously during the period of October 3, 1994
through January 4, 1995. Limited pumpage also occurred on September 22 and
September 23, 1994 to verify the performance of the carbon canister.

CARBON TREATMENT UNIT

Degraded groundwater was piped from well RD-63 to a portable Calgon
Cyclesorb™ FP-2 carbon adsorption treatment unit, located about 400 feet south of the
well. The treatment unit contained 2,000 pounds of granular activated carbon with a
hydraulic flow capacity up to 60 gpm. This unit was previously utilized for periodic
treatment of purge water during the drilling and testing of monitor wells at the Facility.
A schematic of the extraction well/treatment system is presented on Figure 4.

Treated water was conveyed by pipeline to an on-site NPDES permitted drainage
system. The discharge point was approximately 150 feet south of the treatment unit.

QPERATION AND MONITORING

The extraction well was operated continuously during the period of October 3,
1994 through January 4, 1995. A summary of pumping water levels and flow rates and
volumes for well RD-63 along with field parameters including conductivity, pH, and
temperature is presented in Table 4. Water levels were routinely measured in the
extraction well and nearby monitor wells RD-19, RD-27, RD-30, RD-34A, RD-34B,
RD-34C, and RS-28. Water samples were routinely collected from the well RD-63
discharge following the scheduled sampling frequency outlined in GWRC 8640M-209,
September 9, 1993, Water samples were analyzed for volatile organic compounds
(Table 5) and periodically for common ions, trace metals, and radiological parameters
(Tables 6, 7, and 8, respectively). Water samples were also periodically collected from
the carbon treatment unit discharge, and analyzed for the presence of volatile organic
compounds.

7 8640M-253 GWRC
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RESULTS OF PILOT EXTRACTION PROGRAM

WELL PUMPAGE

Well discharge rates and cumulative pumpage totals for well RD-63 are
summarized on Table 4. Initially well RD-63 was pumped at a rate of 9 gpm.
However, declining water levels necessitated steady reductions in flow rate. The
sustainable pumping rate for the well was finally established at about 2.1 to 2.2 gpm
(on the order of 3,000 gallons per day). Total pumpage for the three month test period
was 276,540 gallons. Cumulative pumpage volumes are graphically illustrated on Figure
5.

WATER LEVEL DECLINES

Water level declines resulting from the three month operation of the RD-63 pilot
extraction well were determined by periodically measuring water levels in seven nearby
monitor wells (Figure 2 and Table 3). Total water level declines at each of the seven
monitor wells are summarized in Table 3.

Water level declines ranged from 3.57 feet at distant well RD-27 to 31.49 feet
at well RD-30 located about 100 feet east of extraction well RD-63. Inresponse to the
pumping of well RD-63, the proximal Shallow Zone well RS-28 became dry. Deep well
RD-34C also responded to the pumping, indicating a water leve!l decline of 8.29 feet.
Wells RD-34A and RD-34B exhibited declines of 19.57 and 29.96 feet, respectively.

Although monitor well coverage was absent north and south of the extraction
well, a water level decline contour map was prepared utilizing the available data (Figure
2). The waesterly portion of the contours were projected based on the easterly shape
and configuration of the contours.

Assuming the water level decline configuration shown on Figure 2 and the static
water level elevation contours presented on Figure 1, it is estimated that the hydraulic
capture zone for well RD-63 would not extend more than about 200 to 300 feet west
of the Rockwell property boundary. As indicated on Figure 1, the groundwater gradient
west of the RMDF area becomes very steep. Water level declines resulting from

8 B640M-253 GWRC
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operation of well RD-63 would probably be sufficient to reverse the groundwater
gradient to a distance of 200 to possibly 300 feet west of the property boundary.

WATER QUALITY - WELL DISCHARGE

Laboratory results for the analyses of volatile organic compounds in water
samples collected from extraction well RD-63 are summarized in Table 5. TCE was the
most prevalent compound detected at concentrations ranging from 5.3 to 9.4 ug/l. Cis-
1,2-DCE, 1,1-DCA, and 1,1-DCE were also consistently detected but at lower
concentrations.

The total dissolved solids concentration of well RD-63 discharge ranged from 620
to 680 mg/l (Table 6). Calcium and bicarbonate were the predominant ions.

No elevated trace metals were reported (Table 7).
No elevated radiological parameters (gross alpha and beta radioactivities and
tritium) were detected in samples collected from well RD-63. These results are

summarized in Table 8.

WATER QUALITY - TREATMENT UNIT EFFLUENT

Results of laboratory analyses of treatment unit effluent samples are summarized
in Table 5. No volatile organic compounds were detected in the carbon canister effluent
stream samples indicating adequate system operation.

9 8640M-253 GWRC
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CONCLUSION AND RECOMMENDATIONS

Based on data compiled during the three month pilot extraction test the following
conclusions and recommendations have been prepared.

The sustainable pumping capacity of well RD-63 is approximately 2 gpm.

Water level declines were observed in all wells monitored during the test.
Water level declines ranged from 3.57 at well RD-27, located about 400
feet east-southeast of well RD-63, to 31.49 feet at well RD-30 located
100 feet to the east.

The magnitude of water level declines in the nearby wells suggests that
long-term operation of well RD-63 could result in a capture zone
extending a distance of 200 to 300 feet west of the Rockwell property
line.

Based on the response of water levels to the RD-63 pumping, it is our
opinion that no additional extraction wells are necessary in the RMDF
area.

The most prevalent organic compound detected in discharge samples
collected from well RD-63 was TCE at concentrations of 5.3 to 9.4 ug/l.
TCE has been collected at nearby monitor wells at concentrations ranging
up to 90 ug/l.

Based on the low sustainable pumping capacity of well RD-63 and
relatively low contaminant concentrations, the use of portable carbon
units placed in the vicinity of the RMDF is the recommended method of
long-term treatment.

10 B8640M-253 GWRC
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PROPOSED CARBON TREATMENT:

Currently available carbon adsorption canisters (55 gallon steel drum)
contain about 165 pounds of granular activated carbon (GAC) and allow
flow rates to 10 gpm with a 12 psi upper pressure limit.

The GAC load-rate calculated for well RD-63 (TCE @ 10 ug/l, pumping
rate @ 2.5 gpm), using a contaminant breakthrough safety factor of two,
would require about 0.02 pounds of GAC per thousand gallons treated,
or about 27 pounds per year. Theoretically, a single 165 pound GAC
adsorption canister could operate without necessity of exchange up to six
years under load-rate conditions presently indicated by well RD-63.

However, at least two monitor wells in the immediate test area, RD-30
and RD-34A, have on occasion evidenced TCE concentrations in
groundwater exceeding 50 ug/l. Considering this, design rationale should
center on a load-rate of 50 ug/l at 2.5 gpm in the event that elevated TCE
concentrations in groundwater should intercept well RD-63 over the
course of long-term treatment. The 50 ug/ TCE/2.5 gpm design criteria
would allow a single 165 pound adsorption canister to theoretically
operate for slightly more than one year. Effluent monitoring requirements
would probably include monthly sampling and analysis for VOCs using
EPA method 8010.

Typically, two adsorption canisters are connected in series and sampled
periodically at the connection for contaminant analysis. When canister
exchange becomes necessary, the primary influent canister is removed
from the process and replaced by the second canister. A fresh canister
is then made available to take the place of the second canister. One
canister exchanged yearly would probably be sufficient. The two canister
system would be the recommended long-term system, with a canister
exchange rate of one unit per year.

11 B640M-253 GWRC
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TABLE 2

WATER LEVEL MEASUREMENTS AT MONITOR WELLSY
(depth in feet)

WELL IDENTIFIER

DATE
RD-19 RD-27 RD-30 | RD-34A | RD-34B RD-34C | RS-28

09-21-94 77.27 49.25 11.82 34.81 43.52 3.34 12.35
09-22-94 77.26 49.81 14.55 35.73 44.46 3.36 13.43

09-23-94 77.29 49.24 18.74 38.00 46.66 3.66 16.97
10-05-94 77.98 49.50 22.85 40.72 49.47 4.40 | DRY
10-14-94 78.96 49.89 23.73 43.37 51.30 5,40 | DRY
10-20-94 -— == 32.31 47.45 55.90 6.20 | DRY

11-01-94 vg1.11 | ¥50.57 24.91 44.57 54.43 6.63 | DRY

11-21-94 82.77 51.67 37.67 53.92 65.37 9.15 | DRY
12-06-94 84.15 52.20 38.24 54.18 66.59 9.87 | DRY
12-14-94 84.84 52.51 39.55 54.02 68.21 10.10 | DRY
01-04-95 86.76 52.82 43.31 54.38 73.48 11.63 | DRY

¥ Wells RD-19 and RD-27 measured on 11-02-94.

8640M-253 GWRC
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TABLE 3

WATER LEVEL DECLINE
AT MONITOR WELLS

RD-19 9.49
RD-27 3.57
RD-30 31.49
RD-34A 19.57
RD-34B 29.96
RD-34C 8.29
RS-28 5 (dry)
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE 8

RD-63 RADIOLOGICAL RESULTS

onte | smn | A | M | Cawwn | oSamet
{(pCi/h) {pCiN) EMITTERSY
05/19/94 | -- 40 + 130 | - influent
09/22/94 | 12.9 £ 5.6 10,3+ 4.6 | 80 £ 150 | - Influent
10/06/94 | 4.7 = 4.1 9.4 + 4.1 60 £ 150 -— Effluent
11/09/94 | 14.4 = 5.7 10.9 + 3.8 |90 + 180 | - Influent
01/04/95 | 8.7 + 5.2 7.7 £ 4.1 g?g + ND Influent

NOTE: Influent: RD-63 discharge sample

Effluent: Carbon treatment system discharge.

Results are presented in picoCuries per liter {pCi/.

Laboratory analyses were conducted by Lockheed Analytical Services of Las Vegas,
Nevada.

¥ Man-made gamma emitters specifically included are Cobalt-57, Cobalt-60 and
Cesium-137.

ND = None detected above the minimum detectable activity.

{---) = Not analyzed

B8640M-253 GWRC




GROUNDWATER RESOURCES CONSULTANTS, INC.

APPENDIX A

LITHOLOGIC LOG AND VIDEO CAMERA LOGS

WELLS RD-34C AND RD-63




GROUNDWATER RESOURCES CONSULTANTS, INC.

APPENDIX A
LITHOLOGIC AND VIDEO CAMERA LOGS

WELLS RD-34C AND RD-63

TABLES
TABLE
A-1 LITHOLOGIC LOG OF MONITOR WELL RD-34C
A-2 SUMMARY OF VIDEO CAMERA LOG BOREHOLE RD-34D (WELL RD-34C)
A-3 LITHOLOGIC LOG OF EXTRACTION WELL RD-63




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-1
LITHOLOGIC LOG OF MONITOR WELL RD-34C

0-7 CLAYEY SAND Light brown, trace gravel, fine to coarse sand, poorly
sorted, subangular, loose, slight plasticity, no
cementation, slightly moist, no odor.

7-22 SANDSTONE Buff, some silt, very fine to fine-grained, well sorted,
subrounded, compact, upper two feet weathered,
weakly cemented, non-calcareous, dry, no odor.

At nine feet unweathered, moderately cemented.

From 18 to 19 feet some very coarse sand and very
fine gravel present.

22 - 32 SANDSTONE Blue-grey, fine to medium grained, moderately sorted,
subrounded, very dense, strongly cemented, highly
calcareous, dry, no odor.

32-60 SILTY SANDSTONE Brown, some clay, medium grained, moderately,
sorted, subrounded, compact, slight plasticity, weak to
moderate cement, non-calcareous, moist, no odor.

At 38 feet wet.

From 45 to 55 feet interbedded dark claystone layers
are present.

60 - 220 SANDSTONE Blue-grey, some silt and clay, fine to medium grained,
well sorted, subrounded, very dense, moderately
cemented, calcareous, wet, no odor.

From 74 to 75 feet fracture.

From 77 to 79 feet some claystone interlayers.

From 107 to 110 feet several fractures.

From 115 to 117 some calcite.

Below 120 feet slight grain size increase to medium -
coarse.

At 137 feet fracture.

Below 140 feet some fine gravel present.

8640M-253 GWRC




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-1 {continued)
' LITHOLOGIC LOG OF MONITOR WELL RD-34C

FRERECR S EE

AR

60 - 220 SANDSTONE From 150 to 160 feet gravelly interbeds present.
(cont'd)

Below 182 feet cementation increases to strong.
From 183 to 186 feet some grey claystone interlayers.

From 200 to 205 feet some brown clayey sandstone
interlayers.

From 205 to 210 feet some gravel and claystone,
claystone increasing with depth,

220 - 258 SANDSTONE Grey-black, with claystone interlayers, fine grained,
moderately sorted, subrounded, compact, moderate
cementation, calcareous, wet, no odor.

From 228 to 232 feet fractured.

Below 245 feet claystone interlayers decrease.

258 - 450 SANDSTONE Blue-grey, trace silt, occasional claystone interlayers,
very fine to fine-grained, well sorted, subrounded,
dense, moderate cementation, calcareous, wet, no
odor.

From 282 to 285 feet claystone interlayers.
From 300 to 305 feet cementation is weak.,
From 317 to 326 feet some claystone interlayers.

From 330 to 345 feet fractured, hole making more
water.

Below 370 feet calcareous cement decreasing.

From 378 to 395 feet cementation increases to hard.

8640M-253 GWRC




GROUNDWATER RESOURCES CONSULTANTS, INC.

L

TABLE A-1 (continued)

258 - 450
{cont’d)

SANDSTONE

From 388 to 390 feet some brown clayey sandstone
interlayers.

Below 395 feet cementation decreases to moderate.
From 400 to 412 feet some black claystone interlayers.
Below 425 feet cementation increases to hard.

From 430 to 440 feet some black claystone and brown
clayey sandstone interlayers.

TOTAL DEPTH OF BOREHOLE: 450 FEET

8640M-253 GWRC
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-3

LITHOLOGIC LOG OF EXTRACTION WELL RD-63

DEPTH INTERVAL
(feet) DESCRIPTION OF MATERIAL

0-46 SILTY SANDSTONE Yellow brown, fine to very fine grained, trace medium
grained, very weathered, clayey, poorly graded, subangular
to angular and subrounded, compact, non-calcareous,
moist.

@ 3’ moderate plasticity.

@ 5’ light yellow brown.

@ 8’ compact to dense, slightly moist to moist.
@® 18.5" wet.

@ 20’ moist.

@ 24’ weakly to moderately calcareous.

@ 25’ grey and brown grey, strongly calcareous.

@ 33’ increased percentage of fines, very fine grained
sand.

@ 36’ brown and grey brown, very moist.
@ 36.5' fracture.
@ 37' fine and medium grained, moderately graded.

@ 42’ yellow brown, moderately calcareous.

46 - 50 CLAYEY SANDSTONE  Very fine grained, increased percentage of clay fines,
poorly graded, high plasticity.
@ 48’ wet.

50 -115 SANDSTONE Dark grey and dark yellow brown, fine grained, dense,

weakly to moderately calcareous.

@ 51’ no to low plasticity.

@ 66’ yellow brown and dark grey brown.

@ 70’ dark grey, dark yellow brown, grey and yellow
brown.

@ 80’ predominantly grey, some yellow brown.

8640M-253 GWRC




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-3
{continued)
LITHOLOGIC LOG OF EXTRACTION WELL RD-63

DEPTH INTERVAL
{feet) DESCRIPTION OF MATERIAL

50 - 115 (cont'd) SANDSTONE @ 85’ strongly calcareous.
@ 90’ grey.

@ 100’ grey and yellow brown, weakly to strongly
calcareous.

@ 103’ grey.
From 108 to 109.5’ very dense, strongly calcareous.

@ 109.5' some medium and coarse grained sand,
moderately to well graded, dense, moderately calcareous.

115 - 140 SILTY SANDSTONE Fine grained, some medium grained, very micaceous,
clayey, poorly to moderately graded, high plasticity, weakly
to moderately calcareous.

@ 120 strongly calcareous.
@ 121’ possible fracture, poorly graded.
From 126.5 to 127’ harder,

@ 127’ softer, low to moderate plasticity.

@ 130’ weakly to moderately calcareous.

140 - 141.5 SILTSTONE/ Black, non-calcareous.
CLAYSTONE
141.5 - 181 SILTY SANDSTONE Light grey to grey.

@ 151.5' possible small fracture.

@ 175’ fine to medium grained, moderately calcareous.

181 - 188.5 SILTSTONE/ Black, some fractures, compact to dense, non-calcareous.
CLAYSTONE
188.5 - 190 SILTY SANDSTONE Dense.
190 - 191 SILTSTONE/ Black, compact to dense.
CLAYSTONE
8640M-253 GWRC




GROUNDWATER RESOURCES CONSULTANTS, INC.

‘TABLE A-3
{continued)
LITHOLOGIC LOG OF EXTRACTION WELL RD-63

DEPTH INTERVAL
(feet) DESCRIPTION OF MATERIAL

191 - 230 SILTY SANDSTONE Grey, fine grained, dense, moderately to strongly calcareous.
@ 219’ strongly calcareous.
@ 225’ moderately to strongly calcareous.

@ 227.5' fracture.

TOTAL DEPTH OF BOREHOLE: 230 FEET

8640M-253 GWRC




GROUNDWATER RESOURCES CONSULTANTS, INC.

APPENDIX B

LABORATORY REPORTS




Reoiviy JUN ¢ 7 193¢

‘1«? Lockheed Analytical Services

GROUNDWATER RESOURCES
CONSULTANTS, INC.

SAMPLE ANALYSIS
SUMMARY PACKAGE
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QUOTATION NUMBER: Q323540
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Lockheed Analytical Services Phone: (800) 361-0220
975 Kelly Johnson Drive Fax: (702) 361-6434
Las Vegas, Nevada 89119-3705 June 3, 1994

Mr. Shel Clark

GROUNDWATER RESOURCES CONSULTANTS, INC.
1735 E. Fort Lowell Rd., Suite 4

Tucson, AZ 85719

RE: Job Name: L1974
Quotation No.: Q323540
Document File No.: 06520445

The attached data package contains the results of analyses on samples that were submitted
to Lockheed Analytical Services on May 20, 1994, All samples were received intact.

SUMMARY ANALYSIS STATEMENT:
Tritium .

The tritium analysis was performed using LAL-91-SOP-0066. No problems were encountered
during analysis. All QC criteria were met.

If you have any questions concerning the analysis or the data please do not hesitate to
contact Chet Frank, (702) 361-3955.

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

Client Services Representative
CF/ymij

cc: Client Services
Doc/frument Control Department




Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES
[Revised 08/28/92]

For Use on the Analytical Data Reporting Forms

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or
minimum detectable activity (MDA).

Q

Presence of high TDS in sample required reduction of sample size which
increased the MDA.

Constituent detected in the diluted sample.

Constituent concentration exceeded the calibration or attenuation curve range.

For Alpha Spectrometry Only— FWHM exceeded acceptance limits.

| m (T

Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits.

For Use on the QC Data Reporting Forms

QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

al The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b! The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA.

! Used as foot note designations on the QC summary form.

' »
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RAD DATA REPORT (ra01)
Groundwater Resources Cons. Inc. * Tusen

Rad analysis on groundwater (Project GRCI-GROUNDWATER)
Client Sample ID: RMDF PILOT EXT. RD-63 ' LAL Sample ID: L1974-1
Date Collected: 19-MAY-94 Date Received: 20-MAY-94
Matrix: Water Login Number: L1974

H-3 27-MAY-94 TRITIUM(H3) LAL-0066_8578 40 130 230 pCi/L
Page 1




B ssrLANALYTICAL CHEMISTRY, EPA #CA183 WENNAEERIL

Rockwell International, Rocketdyne Div. RE-V‘
(818) 586-5827 D/392 5521

RECEIVED Jun 15 139 Zog Number

T70: Rocketdyne Environmental Protection
Requester: Norma Fujikawa D/543-000 T486 392-5316

cc:P. Blandino D/543~T486, N. Mukherjee D/543 T486 REPORT DATE: 06/07/94

DATE OF ANALYSIS: 05/23/94

SAMPLE INFORMATION FOR 94050858

Sample Descrption: Groundwater, RD-63
Requested Analysis: VOA, 8240

Received: 05/20/94

Xylenes (Total)

Sampler: GRB Sampler ID#: RD-63 Sampled: 05/19/94

l ANALYTE per SW-846, #8240 RESULT, ug/L
Date Extracted 5/23/94
1,1,1-Trichloroethane (TCA) <1l
1,1,2,2-Tetrachlorocethane <1
1,1,2-Trichloroethane ) <1
1,1-Dichloroethane <l
1,1-Dichloroethylene <1
1,2~Dichlorobenzene <1
1,2-D1chlcroethane <l

1,2~Dichloroethylene (cis) 3.7

1,2-Dichlorocethylene (trans) <l
1,2-Dichloropropane <1
1,3-Dichlorobenzene <]
1,3-Dichloropropene (cis) <1
1,3-Dichloropropene (trans) <l
1,4-Dichlorobenzene <1

' 2-Butanone <5
2-Hexanone <5
4-Methyl-2-Pentanone <5
Acetone <20
Benzene <1
Bromodichloromethane <1
Bromoform <1
Bromomethane <2
Carbon Disulfide <2

' Carbon Tetrachloride <1
Chloroethane <2
Chloroform <1
Chloromethane <2 ;
Dibromochloromethane <l !
Dichlorodifluoromethane <5 !
Ethylbenzene <1
Freon 113 <2
Methylene Chloride <2

l Monochlorobenzene . <]
Styrene . <2
Tetrachloroethylene <1
Toluene <1
Trichloroethylene (TCE) 9.4
Trichlorofluoromethane : _ <]
Vinyl Chloride 4%

<

l COMMENTS :

o Kl PO s (1] Dol
i

Rbcketdyne SSFIl Analytical Chemistry Rotketdyne SSFL Anal{fﬁcal Chemistry




SFL ANALYTICAL CHEMISTRY, EPA #CA183 : OO R AR

ockwell International, Rocketdyne Div. Log Number
(818) 586-5827 D/3%2 5521 94090241

TO: Rocketdyne Environmental Protection

Requester: Alan Nelson D/543-000 T486 352-5329
Report Date: 09/27/94

Date of Analysis: 09/27/94

SAMPLE INFORMATION FOR 940850241
lSample Descrption: Groundwater, RD-63 Effluent

Requested Analysis: VOA Received: 09/23/94
Sampler: Rick Banaga Sampler ID#: 1782 Sampled: 09/38/954
ral ad

. ANALYTE per SW-846, #8240 RESULT, ug/L
Date Extracted 8/27/94

l 1,1,1-Trichloroethane (TCA) <l
1,1,2,2-Tetrachloroethane <l
1,1,2-Trichloroethane <1l
1,1-Dichloroethane <l
1,1-Dichloroethylene <l
1,2-Dichlorobenzene <l
1,2-Dichloroethane <l
1,2-Dichloroethylene (cis) <l
1,2-Dichloroethylene (trans) <l

l 1,2-Dichloropropane <1
1,3-Dichlorobenzene <l
1,3-Dichloropropene (cis) <l
1,3-Dichloropropene (trans) <1
1,4-Dichlorobenzene <1l
2-Butanone <5
2-Hexanone <5
4-Methyl-2-Pentanone <5
Acetone <20

l Benzene <l
Bromodichloromethane <l
Bromoform <]l
Bromomethane <2
Carbon Disulfide <2
Carbon Tetrachloride <l
Chloroethane <2
Chloroform <l
Chloromethane <2

' Dibromochloromethane <l
Dichlorodifluoromethane <5
Ethylbenzene <l
Freon 113 <5
Methylene Chloride <2
Monochlorobenzene <1l
Styrene <2
Tetrachloroethylene <1
Toluene . <1l

l Trichloroethylene (TCE) <1
Trichlorofluoromethane <1
vinyl Chleoride <2

' Xylenes (Total) <2

I/
R PNV P ) W
i

RocKetdyne SSFL Hnalytical Chemistry Rocketdyne SSFL Analxgical Chemistry




RECEIVED OCT 1 3 1994
l B C Analytical ‘ ANALYTICAL REPORT

801 Western Avenue
Glendale, CA 91201

§5&§5323;9797 LOG NO: G94-09-310

Received: 23 SEP 94
Mailed: OCT |2 1994

Groundwater Resources Consult.

6200 East 14th Street, Suite A200

Tucson, Arizona 85711-4029

Project: 8640.DOE.PILOT.EXTRACTION

l Mr. Chuck Dickens

REPORT OF ANALYTICAL RESULTS Page 1
l LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
09-310-1 RD-63 22 SEP 94
l PARAMETER 09-310-1
Digestion (3010), Date 09/28/94
' Furnace Digestion (3020), Date 09/29/94
Ion Balance, Percent 8.22
Nitrate+Nitrite
' Nitrate+Nitrite (as NO3), mg/L <0.2
Nitrate+Nitrite (as N), mg/L <0.05
Conductivity (120.1), umhos/cm 1000
Fluoride, mg/L 1.2
l Sulfate, mg/L 59
pH (150.1/9040), Units 7.3
Dissolved Solids (160.1), mg/L 680
. Alkalinity (310.1)
Carbonate Alk (as CaC03), mg/L <1
Bicarbonate Alk (as CaC03), mg/L 330
l Hydroxide Alk (as CaC03), mg/L <1
Total Alkalinity (as CaC03), mg/L 330
Chloride (325.3), mg/L 51
Arsenic (7060/206.2), mg/L <0.002
l Barium (6010/200.7), mg/L 0.042
Cadmium (7131/213.2), mg/L <0.002
Calcium (6010/200.7), mg/L 130
l Chromium (7191/218.2), mg/L <0.005
Iron (6010/200.7), mg/L 0.092
Lead (7421/239.2), mg/L 0.0084
Magnesium (6010/200.7), mg/L 27
' Manganese (6010/200.7), mg/L 0.026
Mercury (7470/245.1), mg/L <0.0002
Potassium (6010/200.7), mg/L 3.9

......




B C Analytical

801 Western Avenue
Glendale, CA 91201

18/247-5737
im;318/247-9797 LOG NO: G94-09-310

Received: 23 SEP 94

Mr. Chuck Dickens
Groundwater Resources Consult.
6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029
Project: 8640.DOE.PILOT.EXTRACTION

REPORT OF ANALYTICAL RESULTS Page 2
LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
09-310-1  RD-63 ) 22 SEP 94
PARAMETER 09-310-1
Selenium (7740/270.2), mg/L <0.004
Silver (6010/200.7), mg/L <0.01
Sodium (6010/200.7), mg/L 49




B B C Analytical :

801 Western Avenue
Glendale, CA 91201

818/247-5737
Fax: 818/247-9797 LOG NO: G94-09-310

Received: 23 SEP 94

l Mr. Chuck Dickens
Groundwater Resources Consult.
' 6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029
Project: 8640.DOE.PILOT.EXTRACTION

REPORT OF ANALYTICAL RESULTS

Log Number : 94-09-310-1 General Mineral Analysis
l Sample Description: RD-63 Sampled Date 22 SEP 94
Anions mg/L meq/L Determination mg/L
I Nitrate+Nitrite (as NO3) <0.2 <0.0032 | Hydroxide Alk (as CaC03) <1
Chloride (325.3) 51 1.4 | Carbonate Alk (as CaC03) <1
Sulfate 59 1.2 | Bicarbonate Alk (as CaC03 330
l Bicarbonate (as HCO03) 400 6.6 | Ca Hardness (as CaC03) 320
Carbonate (as C03) <0.6 <0.02 | Mg Hardness (as CaC03) 110
Hydroxide (as OH) <0.34 <0.02
--------------------------------------------------- Total Hardness 430
' Total Millequivalents per Liter [ 9.2 | Iron (6010/200.7) 0.092
--------------------------------------------------- Manganese (6010/200.7) 0.026
' Cations mg/L meq/L
Magnesium (6010/200.7) 27 2.2
Sodium (6010/200.7) 49 2.1 | Dissolved Solids (160.1) 680
l Potassium (6010/200.7) 3.9 0.1 | Sp. Conductance, umhos/cm 1000
Calcium (6010/200.7) 130 6.5 | pH (150.1/9040), units 7.3
' Total Millequivalents per Liter | 10.9 | Ion balance in percent 8.22

------
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‘b\? Lockheed Analytical Services

GROUNDWATER RESOURCES
CONSULTANTS, INC.

ANALYTICAL DATA REPORT
FOR

RADIOCHEMISTRY

LOG-IN NUMBER: L2995

QUOTATION NUMBER: Q323540

DOCUMENT FILE NUMBER: 0923445

COPRY
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Environmentz] Systems & Technoloziss Co.

Lockheed Analytical Services Phone; (702) 361-0220
975 Kelly Johnson Drive Phone: (B00) 582-7605

Las Vegas, Nevada 89119-3705 Fax: (702) 361-8146
October 17, 1994

Mr. Shel Clark

GROUNDWATER RESOURCES CONSULTANTS, INC.
6200 East 14th Street, Suite A200

Tucson, AZ 85711

RE: Log-in No: L2995
Quotation No: Q323540
Document File No: 0923445

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 23 September 1994,

The temperature of the cooler upon receipt was 10°C. Sample containers received were not
accompanied by chain-of-custody documentation. (See attached Sample Receiving Checklist).
Sample containers were received intact. Samples were received in time to meet the analytical
holding time requirements. All discrepancies identified upon receipt of the samples have been
forwarded to the client and are documented in the enclosed chain-of-custody records.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Chet Frank at (702)
361-3955, ext. 272.

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

Sincerely,

Lhil 4. 282

Chet Frank
Client Services Representative

CFlyj
ce: Client Services
Document Control




Lockheed Analytical Services Log-in No.; L2995
Quotation No.: Q323540

Document File No.; 0923445

Page 1

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer,
laboratory control samples, and duplicate samples.

Holding Time Requirements

All holding time requirements were met.

Analytical Method

Gross Alpha Beta

The gross alpha beta analysis was performed using LAL-91-SOP-0060. No problems
were encountered during analysis. All QC criteria were met. A sample from another
client was used for the sample duplicate analysis.

Tritium

The tritium analysis was performed using LAL-91-SOP-0066. No problems were
encountered during analysis. All QC criteria were met. A sample from another client
was used for the sample duplicate analysis.

Yvonne M. Jacoby October 17, 1984
Prepared By Date




Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES
[Revised 08/28/92]

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or
minimum detectable activity (MDA).

@

Presence of high TDS in sample required reduction of sample size which
increased the MDA.

Constituent detected in the diluted sample.

Constituent concentration exceeded the calibration or attenuation curve range.
For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

Sample analysis performed outside of method-specified maximum holding time
requirement.

Chemical yield exceeded acceptance limits.

Hliml=|o

* QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

a! The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b! The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA,

! Used as foot note designations on the QC summary form.

B S S S O Gl N G G BN T TE EE R T T e T =
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I RAD DATA REPORT (ra01)
Groundwater Resources Cons. Inc. * Tuscn
Rad analysis on groundwater (Project GRCI-GROUNDWATER)
I Client Sample ID: RD-63 LAL Sample ID: L29953-1
Date Collected: 22-SEP-94 Date Received: 23-SEP-94

l Matrix: Filt H20 Login Number: L2995

Gross Alpha 07-0CT-94 GR ALP/BETA LAL-0060_14100 12.9 5.6 5.8 c pCi/L
I Gross Beta 07-0CT-94 GR ALP/BETA LAL-0060_14100 10.3 4.6 6.9 c pCi/L
I Page 1




l RAD DATA REPORT (raQ1)
Groundwater Resources Cons. Inc. * Tuscn
Rad analysis on groundwater (Project GRCI-GROUNDWATER)
I Client Sample 10: RD-63 LAL Sample ID: L2995-2
Date Collected: 22-SEP-94 Date Received: 23-SEP-94
l Matrix: Water Login Number: L2995
l H-3 13-0CT-94 TRITIUM(H3) LAL-0066_14144 a0 150 260 pCi/L
I ’ Page 2




RECEIVED NOV 0 8 1994

‘b\? Lockheed Analytical Services

GROUNDWATER RESOURCES
CONSULTANTS, INC.

ANALYTICAL DATA REPORT
FOR

RADIOCHEMISTRY

LOG-IN NUMBER: L3102

QUOTATION NUMBER: Q323540

DOCUMENT FILE NUMBER: 1007445
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Envirommental Syzrerms L Twony s e
Lockheed Analytical Services Phone: (702) 361-0220
975 Kelly Johnson Drive Phone: (800) 582-7605
Las Vegas, Nevada 89119-3705 Fax: (702) 361-8146
November 7, 1984
Mr. Shel Clark

GROUNDWATER RESOURCES CONSULTANTS, INC.
6200 East 14th Street, Suite A200
Tucson, AZ 85711

RE: Log-in No: L3102
Quotation No: Q323540
Document File No: 1007445

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 7 October 1994,

The temperature of the cooler upon receipt was 10°C. (See attached Sample Receiving
Checklist). Sample containers received agree with the chain-of-custody documentation.
Sample containers were received intact. Samples were received in time to meet the analytical
holding time requirements. All discrepancies identified upon receipt of the samples have been
forwarded to the client and are documented in the enclosed chain-of-custody records.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Chet Frank at (702)
361-3965, ext. 272,

Release of this data report has been authorized by the Laboratory Director or the Director’s

designee as evidenced by the following signature.

Sincerely,

(A, [

Chet Frank
Client Services Representative

CFlyj
ce: Client Services
Document Control




Lockheed Analytical Services Log-in No.: L3102
Quotation No.: Q323540

Document File No.;: 1007445

Page 1

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer,
laboratory control samples, and duplicate samples.

Holding Time Requirements

All holding time requirements were met.

Analytical Method

Gamma Spectrum Analysis

The gamma spectrum analysis was performed using LAL-91-SOP-0063. No problems
were encountered during analysis. All QC criteria were met. A sample from another
client was used for the sample duplicate analysis.

Gross Alpha Beta

The gross alpha beta analysis was performed using LAL-91-SOP-0060. No problems
were encountered during analysis. All QC criteria were met. A sample from another
client was used for the sample duplicate analysis.

Tritium

The tritium analysis was performed using LAL-31-SOP-0066. No problems were

encountered during analysis. All QC criteria were met. A sample from another client
was used for the sample duplicate analysis.

Yvonne M. Jacoby November 4, 1994
Prepared By Date




Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES
[Revised 08/28/92]

‘For Use on tﬁ'e"zit.&nalytical Data ReportmgForms

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or
minimum detectable activity (MDA).

!

Presence of high TDS in sample required reduction of sample size which
increased the MDA.

Constituent detected in the diluted sample.

Constituent concentration exceeded the calibration or attenuation curve range.

For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

o= =D

Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits.

or Use on the QC Data Reporting

* QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

al The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b' The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA.

! Used as foot note designations on the QC summary form.




RAD DATA REPORT (ra0l)
Groundwater Resources Cons. Inc. * Tusen

Rad analysis on groundwater (Project GRCI-GROUNDWATER)

Client. Sample ID: RD-63EFF LAL Sample ID: L3102-4
Date Collected: 06-0CT-94 Date Received: 07-0CT-94
Matrix: Filt H20 Login Number: L3102

Gross Alpha 31-0CT-94 GR ALP/BETA LAL-0060_14605 4.7 4.1 6.0 c pCi/L
l Gross Beta 31-0CT-94 GR ALP/BETA LAL-0060 14605 9.4 4.1 6.1 c pCi/L
l Page 4




RAD DATA REPORT (ra0l)}
Groundwater Resources Cons. Inc. * Tuscn

Rad analysis on groundwater (Project GRCI-GROUNDWATER)

Client Sample ID: RD-63EFF LAL Sample ID: L3102-5
Date Collected: 06-0CT-94 Date Received: 07-0CT-9%4
Matrix: Water Login Number: L3102

H-3 18-0CT-94 TRITIUM(H3) LAL-0066_14567 60 150 270 pCi/L

Page 5
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J ssrL ANALYTICAL CHEMISTRY, EPA #CA183 LTI TS
Rockwell Internatienal, Rocketdyne Div. ' Log Number

, (818) 586-5827 D/392  ss21 ' 94100061

‘T0: Rocketdyne Bnvironmental Protection
. Requaster: Neil Mukherjee D/543-000 T486 382-6188

. £¢: P. Blandino D/543-T486 Report Date: 11/08/94
Date of Analysis: 10/20/94

w SAMRLE INFOMTION FOR 94100061 ——eelisssssssmcy
I Sample Deucxption- Water, RD-63 .

Requested Analysis: 8010 Received: 10/07/94
Sampler: Chuck Dickena, GWRC Samplexr ID#: RD-63 Sampled: 10/06/94
B e e ; s e T —— N
_ ANALYTE per 8010A, SW-846 : RESULT, ug/l
; - Date Extracted 10/20/94
I 1,1,1,2-Tetrachloroathane . <0.1 /
1.1,1-Trichloroethane (TCA) - . <0.1
" 1,1,2,2-Tarrachloroathane «0.1
1,1,2-Trichloroethane <0.1
1,1-Dichloroethane . 0.74
) 1,% lgichioiganhene . 1.1
1, Trichloropropane <0.1
1,2~ -Dichlorcbenzene <0.1
1,2-Dichlozcethane te <0.1
l 1,2-Dichlorosthene (cia) - . ° 2.9
1,2-Dichloroethens (trans) ° <0.1
1,2-Dichloropropane : <0.1
1,3-Dichlorobenzene <0.1
I 1,§-gi£oropropene n{cis) ) : <0.1
oropropane (trans <0.1
Dichlorggcnz . <0.1
chloroo:hylvinyl Ethaex ) <0.1
Bromobmzm L «0.1
I Bromodichloremathane . <0.1
’ Bromoform ! <0.1
Bromomethane . <0.1
Carban Tatrachloride ’ <0.1
Chlorchenzens . <0.1
Chloroethans T, <0.1
Chloxoform ' i <0.1
i Chloromethane . <0.1 :
Dibromechloromathane . <0.1 !
I Dibromomethane <0.1 :
Dichloredl ﬂ.uo:omo:hana ) . <0.3
Mathylene Chloride o «0.2
Tetrachlorcethene ) <0.1
) Trichloxoerhens (TCE) 5.3
rrichlorofluoromathane <0.1
Vinyl Chloride <0.2

lcm;rs.- These results are for inmdication purposes only.

1 mnomez&gg.ﬁ,_m-lz sxam__ L I |
ocketdyne, SSPL Analytical Chemistry Rocketdyne' S5PL Apnalytical Chemistry




l SSFL. ANALYTICAL CHEMISTRY, EPA #CA183 IEENANEREEN

Rockwell International, Rocketdyne Div. Log Number
(918) 586-5827 D/392 5521 94100062

T0: Rocketdyne Environmental Protection
Requester: Neil Mukherjee D/543-000 T486 1382-61BR
I e¢: P. Blandino D/543-T486 Raport Date: 11/08/54
Date of Analysim: 10/20/94
ey SAMPLE INFORMATION FOR 94100062 e o
I Samwple Descrption: Water, Rd-63 Effluent

Re¢uested Analysis: B0O10O Received: 10/07/94
Samplar: Chuck Dickens, GWRC Sampler ID#: RD-63 Eff Sampled: 10/06/94
—— L — —_—
I ANALYTE per B0l0A, SW-B846 RESULT, ug/l
Date Extracted 10/20/94
1,1,1,2-Tatrachloroethane <0.1
1,1,1-Trichloroethane (TCRA) <0.1
1,1,2,2-Tetrachlorcathane <0.1
1,1,2- -Trichlorosthane <0.1
1,1-Dichloroechane <0.1
l 1,1-Dichloroethene <0.1
1,2,3-Trichloropropane <0.1
1,2~-Dichlorocbenzene <0.1
1,2-Dichloroethane <0.1
1,2-Dichloroethene (cis) <0.1
1,2-Dichloroethene (trans) <0.1
1,2-Dichloropropane <0.1
1,3-Dichlorobanzene <0.1
1,3-Dichlorcpropene (cis) <0.1
I 1,3-Dichloropropene (trans) 0.1
1,4-Dichlore zane <0.1
2-Chloroethylvinyl Ether <0.1
Bromobenzene «0.1
Bromodichloromethane <0.1
Bromaform <0.1
Bromomathane ) <0.1
Carbon Tetrachloride 0.1
Chlorobenzens <0.1
I Chloroethane <0.1
Chloroform «0.1
Chloromethane <0.1
Dibromochloromethane <0.1
Dibromomethane : <0.1
Dichlorodiflucromethane <0.3
Methylene Chloride <0.2
Tetrachlorosthens <0.1
Trichlorcechene (TCE) <0.1
I Trichlorofluoromechans <0.1
Vinyl ¢hloride <0.2

SIGNED: /? 7’7

Rocketdyne' SSFL Analycical Chemistry




RECEWEL ™ ¥ = ™\ NALYTICAL REPORT
B B C Analyiical

801 Western Avenue
Glendale, CA 91201

818/247-5737 LOG NO: G94-10-226
Fax: 818/247-9797
Received: 14 QCT 94
Mailed : 28 OCT 94

Mr. Chuck Dickens
Groundwater Resources Consult.
6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029
Project: 8640.DOE.PILOT

REPORT OF ANALYTICAL RESULTS Page 1
l LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
10-226-1 RD-63 14 OCT 94
l PARAMETER 10-226-1
Halocarbons/EPA 8010
l Date Analyzed 10/25/94
Date Confirmed 10/25/94
Dilution Factor, Times 1
l 1,1,1-Trichloroethane, ug/L <0.5
1,1,2,2-Tetrachloroethane, ug/L <0.5
1,1,2-Trichloroethane, ug/L <0.5
1,1-Dichloroethane, ug/L 0.89
l 1,1-DichToroethene, ug/L 1.7
1,2-Dichloroethane, ug/L <0.5
1,2-DichTorobenzene, ug/L <0.5
l 1,2-Dichloropropane, ug/L <0.5
1,3-Dichlorobenzene, ug/L <0.5
1,4-Dichlorobenzene, ug/L ' <0.5
2-Chloroethylvinylether, ug/L <0.5
l Bromodichloromethane, ug/L <0.5
Bromomethane, ug/L <0.5
Bromoform, ug/L <0.5
l Chlorobenzene, ug/L <0.5
Carbon Tetrachloride, ug/L <0.5
Chloroethane, ug/L <0.5
l Chloroform, ug/L <0.5
Chloromethane, ug/L <0.5
Dibromochloromethane, ug/L <0.5
Dichlorodifluoromethane, ug/L <0.5
l Freon 113, ug/L <0.5
Methylene chioride, ug/L <0.5
Trichloroethene, ug/L 9.2

......




b B C Analytical

801 Western Avenue
Clendale, CA 91201

B1siz47-5737 LOG NO: 694-10-226
Fax: 818/247-9797
Received: 14 OCT 94
Mailed : 28 OCT 94

Mr. Chuck Dickens
Groundwater Resources Consult.
6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029
Project: 8640.DOE.PILOT

REPORT OF ANALYTICAL RESULTS Page 2

LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
10-226-1 RD-63 14 OCT 94

' PARAMETER 10-226-1
Trichlorofluoromethane, ug/L <0.5

I Tetrachloroethene, ug/L <0.5
Vinyl chloride, ug/L <0.5
cis-1,2-Dichloroethene, ug/L 3.3

l cis-1,3-Dichloropropene, ug/L <0.5
trans-1,2-Dichloroethene, ug/L <0.5
trans-1,3-Dichloropropene, ug/L <0.5

Mark A. Viif:}ﬁni,(Pﬁ , /Laboratory Director




| SSFL ANALYTICAL CHEMISTRY, EPA #CA183 | [ L1 L

Rockwall International, Rocketdyre Div, Log Number i
(818) 586-5827 D/392 $s21 ' 94100188
TO: /Rocketdyne Environmental Prot}ection
'Requeater: Neil Mukherjee D/g43-000 T486 382- 6188
' ‘ec: P Blandino D/$43- T486 i _ Report Date: 11/09/94
. ' Date of Analysis' 10/26/94
i = SAMPLE INFORHATION FOR 94100188 e m—
' Sa 1a Deacrpnion @roundwater,i RD~63 Bttluent ;
Res csted Analysisg: 8010 - . : !ectiV‘d: 10/14/94
Sa.mplnr R. Plerce of GRC Sampler ID#: RD-63 Effluent ' Sampled:; 10/14/94
' ANALYTE per B8010A, SW-846 " RESULT, ug/L
1,1,1,2-Tetrachloropthane A
-1,1,1l-Trichloroe a (TCA) <0.1
-1,1,2,2-Tatrachloroethane . i <0.1
.1,1,2-Trichloroet ) . 0.1
1,1-Dichloroethana C . " «0,1
1,1-Dichlorcethene | ' ' <0.1
' 1,2,3-Trichloropropansa ' ' <0.1
1,2-Dichlorobenzena - ., =0.3
1,2-Dichloroethane . <0.1
1.2-Dichloroathana (cis) . . o <D.1
1,2-Dichloroethene (trans) <0.1
3.2-Dichloropropane ' , <0.1
' : 1.3 -Dichlor: Zene .o  <0.1
: : 1,3-Dichloxopropene; (cis) ' . x0.1
: . 1,3-Dichloropropene| (trans) i . x0.1
I i 1,4-Dichlorobenzene . . <0,1 ~
. . 2~ Chloroathylvinyl gthey . <0.1
o .+ Bromobenzens . «0.1
© ; -Bromodichloromethane ‘ . <0.1
‘ Bromoform ' K <0.1 -
;Bromomathane . ) , <0.1 B
Carbon Tetrachlorid ) <0.1 '
: Chlorobenzene ' . <0.1
! -+ .Chlorcathane ' <0.1
' . .Chloroform : <0.1,
: Chloromethane ' . <0.1 C,
: Dibrémochloromethan o <0.1 "
: Dibromomethare ' . <0.1
' i Dichlorodifluorome - : , =0.3
! "Mathylene Chloride . ' <0.4
! Tetrachloroethene , - " <0, :
Trichloroathene (TCE) . s "<.2
: Trichloroflugromethane <0.1
Vvinyl Chloride . : S =0.2
'CM@H‘B: ,These resulcts are for indication purposes ounly.
. | I
APPROVED:_JQRUMAAL SIGNED: Y < PP D ’
i Rocketdynéd S5PL Analytical Chemistry




b B C Analytical o | ~ ANALYTICAL REPORT

801 Western Avenue
Glendale, CA 91201

818/247-5737
Fax: 818/247-9797 LOG NO: G94-10-373

Received: 24 OCT 94
Mailed: NOV -4 1994

Mr. Chuck Dickens
Groundwater Resources Consult.
6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029
Project: 8640NWC

REPORT OF ANALYTICAL RESULTS Page 1
l LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
10-373-1 Well RD-63 20 OCT 94
l 10-373-2 Carbon Effluent RD-63 20 OCT 94
PARAMETER 10-373-1 10-373-2
l Halocarbons/EPA 8010
Date Analyzed 10/31/94 10/29/94
Date Confirmed 10/31/94 10/29/94
l Dilution Factor, Times 1 1
1,1,1-Trichloroethane, ug/L <0.5 <0.5
1,1,2,2-Tetrachloroethane, ug/L <0.5 <0.5
1,1,2-Trichloroethane, ug/L <0.5 <0.5
' 1,1-Dichloroethane, ug/L 0.98 <0.5
1,1-Dichloroethene, ug/L 2.6 <0.5
1,2-Dichloroethane, ug/L <0.5 <0.5
l 1.2-Dichlorobenzene, ug/L <0.5 <0.5
1,2-Dichloropropane, ug/L . <0.5 <0.5
1,3-Dichlorobenzene, ug/L <0.5 <0.5
l 1,4-Dichlorobenzene, ug/L <0.5 <0.5
2-Chloroethylvinylether, ug/L <0.5 <0.5
Bromodichloromethane, ug/L <0.5 <0.5
Bromomethane, ug/L <0.5 <0.5
l Bromoform, ug/L ' <0.5 <0.5
Chlorobenzene, ug/L <0.5 <0.5
Carbon Tetrachloride, ug/L <0.5 <0.5
l Chloroethane, ug/L <0.5 <0.5
Chloroform, ug/L <0.5 <0.5
Chloromethane, ug/L <0.5 <0.5
l Dibromochloromethane, ug/L <0.5 <0.5
Dichlorodif luoromethane, ug/L <0.5 <0.5
Freon 113, ug/L <0.5 <0.5
l Methylene chloride, ug/L <0.5 <0.5




} B CAnalytical

801 Western Avenue

Glendale, CA 91201

818/247-5737

Fax: 818/247-9797 LOG NO: G94-10-373

Received: 24 OCT 94

Mr. Chuck Dickens
Groundwater Resources Consult.
6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029
Project: 8640NWC

REPORT OF ANALYTICAL RESULTS Page 2
LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
10-373-1 Well RD-63 20 OCT 94
10-373-2 Carbon Effluent RD-63 20 0CT 94
PARAMETER 10-373-1  10-373-2
Trichloroethene, ug/L 8.9 <0.5
Trichlorof luoromethane, ug/L <0.5 <0.5
Tetrachloroethene, ug/L <0.5 <0.5
Vinyl chloride, ug/L <0.5 <0.5
cis-1,2-Dichloroethene, ug/L 3.6 <0.5
cis-1,3-Dichloropropene, ug/L <0.5 <0.5
trans-1,2-Dichloroethene, ug/L <0.5 <0.5
trans-1,3-Dichloropropene, ug/L <0.5 <0.5

]
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' =SSFL, ANALYTICAL CHEMISTRY, EPA #CA183 . (MR

ckwell International, Rocketdyne Div. Log Number
(e18) 586-S8R7 D/392 8821 94110043

1
,I_ » Rocketdyne Environmental Protection
Requester: Neil Mukherjee n/543-000 T486 302-6188

¢cc: P. Blandino D/543-T486 . Report Date: 11/07/94
Date of Analysis: 11/04/94

SAMPLE INFORMATION FOR 94110043
Sample Descrption: Water, Area IV 8640 ‘Extraction Test, RD-63
. lnequest:ed Analysis: 8240

Received: 11/02/9%4

Sampler: €. Dickens, GWRC Sampler ID#: RD-63 Sampled: 11/01/94
e — e ——
l ANALYTE per SW-846, #8240 .- : RESULT, ug/L
Date Extracted 11/04/94
1,1,1-Trichloroethane (TCA) <l
1,1,2,2-Tetrachloroethane <l .
1,1,2-Trichlorcethane <1
1,1-Dichloroethane <1
1,1-Dichlorocethylene <1
1,2=-Dichlorobenzene <l
l . 1,2-Dichloroethane <1l
1,2-Dichloroethylens (cis) <l
1,2-Dichloroethylena (crans) . <l
1,2-Dichloropropane . <1
1,3-Dichlorchenzene <l
1,3-Dichloropropene (cis) <l
1,3-Dichloropropane (rrans) <l
1,4-Dichlore Zene <l
2-Butanone <5
l 2~Hexanone . <5
. 4-Methyl-2-Pentanone - <5
B Acetone <20
e’ Benzene <l
Bromodichloromethane . =1
Bromoform <l
Bromomethane . <2
Carbon Disulfide . <2
Carbon Tetrachloride <1
Chloroethane <2
Chloroform <l
Chloxromathane <2
Dihromochloromethane . <l
Dichloredifluoromethane <5
Ethylbenzene <l
Freon 113 <5
Methylene Chloride . <2
Monochlarobenzene <l
Styrene <2
Tetrachloroethylene <l
‘foluene <l
Trichloroethylene (TCE) 6.5
Trichlorofluoromethane <l
Vinyl chloride <2
<2

Xylenes (Total)

e et et o o . B By R M W e ot AR My e e AN ek ke

“WMENTS :

erPROVED:

(o o o o o =m om m

' _ SIGNED:
Rotketdyne SSFL/Analytical Chemistry Rocketdyne SSFL Analyfical Chemistry




b B ¢ Analyiical RECEIVED HOV 2 11994 ANALYTICAL REPORT

801 Western Avenue

Glendale, CA 91201

818/247-5737 LOG NO: G94-11-077
Fax: 818/247-9797

Received: 04 NOV 94
Mailed: NOV | 7 1994

Mr. Chuck Dickens
Groundwater Resources Consult.
6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029
Project: 8640.D0E.PILOT

REPORT OF ANALYTICAL RESULTS Page 1
l LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
11-077-1 RD-63 01 NOV 94
l PARAMETER 11-077-1
Digestion (3010), Date 11/11/94
l Furnace Digestion (3020), Date 11/11/94
Ion Balance, Percent 1.1
Nitrate+Nitrite '
l Nitrate+Nitrite (as NO3), mg/L <0.1
Nitrate+Nitrite (as N), mg/L <0.02
Conductivity (120.1), umhos/cm 1100
Fluoride, mg/L 1.5
l Sulfate, mg/L 140
pH (150.1/9040), Units 7.0
Dissolved Solids (160.1), mg/L 630
l Alkalinity (310.1)
Carbonate Alk (as CaC03), mg/L <1
Bicarbonate Alk (as CaC03), mg/L 340
Hydroxide Alk (as CaC03), mg/L <1
l Total Alkalinity (as CaC03), mg/L 340
Chloride (325.3), mg/L 50
Arsenic (7060/206.2), mg/L <0.002
l Barium (6010/200.7), mg/L 0.044
Cadmium (7131/213.2), mg/L <0.001
Calcium (6010/200.7), mg/L 130
l Chromium (7191/218.2), mg/L <0.005
Iron (6010/200.7), mg/L 0.066
Lead (7421/239.2), mg/L 0.011
Magnesium (6010/200.7), mg/L 26
l Manganese (6010/200.7), mg/L 0.014
Mercury (7470/245.1), mg/L <0.0002
Potassium (6010/200.7), mg/L 4.0




b B C Analytical

801 Western Avenue
Glendale, CA 91201

818/247-5737 LOG NO: G94-11-077
Fax: 818/247-9797

Received: 04 NOV 94

Mr. Chuck Dickens
Groundwater Resources Consult.
6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029
Project: 8640.DOE.PILOT

REPORT OF ANALYTICAL RESULTS Page 2

I LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED

11-077-1 RD-63 01 NOV 94
l PARAMETER 11-077-1
Selenium (7740/270.2), mg/L 0.0057
Silver (6010/200.7), mg/L <0.01
Sodium (6010/200.7), mg/L 50

//%‘fd 'Jrgm- [
Mark A(iij}éhizfzf7PhD, Laboratory Director




b B ¢ Analytical

801 Western Avenue
Glendale, CA 91201

818/247-5737 . L
Fax: 818/247-9797 LOG NO: G94-11-077

Received: 04 NOV 94

Mr. Chuck Dickens
Groundwater Resources Consult.
6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029
Project: 8640.DOE.PILOT

REPORT OF ANALYTICAL RESULTS

Log Number : 94-11-077-1 General Mineral Analysis
I Sample Description: RD-63 Sampled Date 01 NQV 94
Anions mg/L meq/L Determination mg/L
I Nitrate+Nitrite (as NO3) | <0.1 ! <0.0016 ! Hydroxide Alk (as CaC03) <1
Chloride (325.3) ! 50 | 1.4 | Carbonate Alk (as CaC03) <l
Sulfate ! 140 | 2.9 ! Bicarbonate Alk (as CaC03 340
I Bicarbonate (as HCO3) l 410 ! 6.8 | Ca Hardness (as CaC03) 320
Carbonate (as C03) : <0.6 | <0.02 | Mg Hardness (as CaC03) 110
Hydroxide (as OH) : <0.34 ! <0.02 |
--------------------------------------------------- | Total Hardness 430
I Total Millequivalents per Liter ! 11.1 | Iron (6010/200.7) 0.066
--------------------------------------------------- ! Manganese (6010/200.7) 0.014
Cations mg/L meq/L |
___________________________________________________ !
I Magnesium (6010/200.7) ! 26 | 2.1 |
Sodium (6010/200.7) ! 50 | 2.2 ! Dissolved Solids (160.1) 630
I Potassium (6010/200.7) ! 4.0 | 0.1 ! Sp. Conductance, umhos/cm 1100
Calcium (6010/200.7) ! 130 ! 6.5 | pH (150.1/9040), units 7.0
I Total Millequivalents per Liter : 10.9 | Ion balance in percent 1.09

* Conforms to Title 22, California Administrative Code




SSFL. ANALYTICAL CHEMISTRY, EPA #CA183 [Ty T

ockwell Internaticnal, Rocketdyne Div. Log Number
(a18) 586-5827 D/392 8821 94110044
\l < Rocketdyne Environmental Protection

Requester: Weil Mukherjee D/543-000 T486 382-6188

l ces P. Blandino 0/543-T486 Report Date: 11/07/94

Date of Analysis: 11/04/954

SAMPLE INFORMATION FOR 54110044

Sample Descrption: Water, Area IV 8640 Extraction Test, RD-63 Effluent
Requested Analysis: 8240 . Received: 11/02/94
Sampler: C. Dickens, GWRC Sampler ID#: RD-63 Eff Sampled: 11/02/54
e e
l ANALYTE per SW-846, #8240 RESULT, wug/L
Date Excracted 11/04/94
1,1,1-Trichlorcethane (TCA) <l
' 1,1,2,2-Tetrachloroathane <l
1,1,2-Trichlorcethane <l
. 1, 1-Dichloroethane . <1
1,1-Dichloxoethylene <1
1,2-Dichlorobenzens <l
1,2~-Dichloraethane <1
1,2-Pichlorosthylane (cis) <1
1,2-Dichloxoethylene (trans) . . <l
1, 2-Dichlozropropane <l
l 1,3-Bichlorobenzene <l
1,3-Dichloropropene (cis) <1
1,3-Dichloropropane (trans) <l
1,4-Dichlorobenzene <l
z-Bur.anone <5
l 2-Hexanone ' <5
4-Methyl-2-Pentanone <5
. Acetone <20
Benzene ’ <1
' Bromodichloromathane <
Bramoform <l
Bromomethane <2
Carbén Disulfide «2
Caxrbon Tetrachloride . <l
Chloxcaethane <2
Chloroform <l
Chloromeathane <2
Dibromochloromethane ' <l
l Dichlorodifluoromethane . <8
Ethylbenzena <1
Freon 113 . <5
Methylens Chlorids <2
Monochlorobenzene <1
Scyrene <2
Tetrachloroethylene <l
Toluene <l
Trrichloroethylene (TCE) <1
| Trichlorofluoromaethane <1
vinyl Chloride <2
Xylenes (Total) <2

lamurs:
PPROVED : SIGNED: (s AN
Rockatdyne SSFL Analyrtical Chemistry Rocketdyne SS5FL Analyt: 1 chem.r.:cry




' Cov N l__-'\ B
L o AL Ae
. RAD DATA REPORT (ra01) @Kh\pl
I Groundwater Resources Cons. Inc. * Tusen
Rad analysis on groundwater (Project GRCI-GROUNDWATER)
' Client Sample ID: RD-63 LAL Sample ID: L3299-4
Date Collected: 09-NOV-94 Date Received: 10-NOV-94
l Matrix: Water Login Number: 3299

Gross Alpha 05-DEC-94 GR ALP/BETA LAL-Q060_ 15843 14.4 5.7 5.5 c pei/L
l Gross Beta 05-DEC-94 GR ALP/BETA LAL-0060_15843 10.9 3.8 5.3 c pci/L
I Page 4




. RAD DATA REPORT (ra01)
Groundwater Resources Cons, Inc. * Tuscn

Rad analysis on groundwater (Project GRC]-GROUNDWATER)

client Sample ID: RD-63 LAL Sample 10: L3299-5
Date Collected: 09-NOV-94 Date Received: 10-NOV-94
Matrix: Water Login Number: (3299

H-3 07-DEC-94 TRITIUM(H3) LAL-0046_15902 90 180 230 pCi/L

Page 5




I B CAnatyticar  RECEVEP DEC15 W%  ANALYTICAL REPORT

801 Western Avenue
l Glendale, CA 91201
818/247-5737 LOG NO: G94-11-431
Fax: 818/247-9797
l Received: 22 NOV 94
Mailed: OEC |4 1994
I Mr. Chuck Dickens
Groundwater Resources Consult.
6200 East 14th Street, Suite A200
I Tucson, Arizona 85711-4029
Project: 8640.DOE.PILOT
I REPORT OF ANALYTICAL RESULTS Page 1
l LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
11-431-1 RD-63 21 NOV 94
l PARAMETER 11-431-1
Halocarbons/EPA 8010
I Date Analyzed 11/28/94
Date Confirmed 11/28/94
Dilution Factor, Times 1
I 1,1,1-Trichloroethane, ug/L <0.5
1,1,2,2-Tetrachloroethane, ug/L <0.5
1,1,2-Trichloroethane, ug/L <0.5
1,1-Dichloroethane, ug/L 0.96
l 1,1-Dichloroethene, ug/L 2.3
1,2-Dichloroethane, ug/L <0.5
1,2-Dichlorobenzene, ug/L <0.5
I 1,2-Dichloropropane, ug/L <0.5
1,3-Dichlorobenzene, ug/L <0.5
1,4-Dichlorobenzene, ug/L <0.5
l 2-Chloroethylvinylether, ug/L <0.5
Bromodichloromethane, ug/L <0.5
Bromomethane, ug/L <0.5
Bromoform, ug/L <0.5
l Chlorobenzene, ug/L <0.5
Carbon Tetrachloride, ug/L <0.5
Chloroethane, ug/L <0.5
l Chloroform, ug/L <0.5
Chloromethane, ug/L <0.5
Dibromochloromethane, ug/L <0.5
Dichlorodifluoromethane, ug/L <0.5
I Freon 113, ug/L <0.5
Methylene chloride, ug/L 1.1
I Trichloroethene, ug/L 9.0

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

......




' B C Analytical

801 Western Avenue
Glendale, CA 91201
818/247-5737

Fax: 818/247-9797

Groundwater Resources Consult.
6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029

l Mr. Chuck Dickens

REPORT OF ANALYTICAL RESULTS
l LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES

LOG NO: G94-11-431
Received: 22 NOV 94

Project: 8640.DOE.PILOT

Page 2
DATE SAMPLED
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Trichlorofluoromethane, ug/L

' Tetrachloroethene, ug/L
Vinyl chloride, ug/L
cis-1,2-Dichlorcethene, ug/L

l cis-1,3-Dichloropropene, ug/L
trans-1,2-Dichloroethene, ug/L
trans-1,3-Dichloropropene, ug/L




| SSFL ANALYTICAL CHEMISTRY, EPA #CA183 LIl b
Rockwell International, Rocketdyne Div. Log Numbex
l (828) 586-5827 D/392 8821 94110333
T0: Rocketdyne Environmental Protection
Requester: Neil Mukherjee D/S43-000 T486 382-£188
I ce: P. Blandino D/543-T486 Report Date: 11/23/54
Date of Analysis: 11/22/54

——— e SAMPLE INFORMATION FOR 94110333
I Sample Descrption: Groundwater, RD-63 Effluent

Requested Analysis: 8240 Received: 11/21/94
Sampler: REP of GRC Sampler ID#: RD-63 Sampled: 11/21/54
..
I ANALYTE per SW-846, #8240 RESULT, ug/L
Date Bxtracted 11/22/54

1,1,1-Trichlorocethane (TCA) <1
1,1,2,2-T¢trachloroethane <1
1,1,2-Trichloroethane <1
1,1-pichlorcechane <1
1,1-Dichloroethylensa <1

' 1,2-Dichlorobanzene <l
1,2-Dichlorcethane <1
1,2-pichlorcethylens "(cis) <l
1,2-Dichloroethylene (trans) <l
1,2-pichloropropane <l
1,3-Dichlor zene <1
1,3-Dichloropropane (cia) <1
1, 3-Dichlorgg§npene {crans) <l
1,4-Dichlox zane <1

l 2 —-Butanona <8
2-Hexanone <5
4-Methyl-2-Pentanane <5
Acetone <20
Benzene <l
Bromodichloremethane <l
Bromoform <1
Bromomaethane <2
Carbon Disulfide <2

I Carbon Tetrachloride <l
Chloroethane <2
Chloroform <l
Chloromethane <2
Dibromochloromethane <l
Dichlorodiflunromethane <8
Echylbenzene <1
Freon 113 <5
Methylene Chloride <2

l Monochlorobenzene <1 .
Styrene <2
Tetrachloroethylene <1
Toluene <l
Trichloroethylana (TCE) <l
Trichlorofluoromethane <l
Vinyl ¢Chloride <2
Xvlenes (Total) <2

Y X

éﬁy bt St S D

Rockerdyne SSFL Andlytical Chemistry Rocketdyne SSFL Analytical Chemiatry




RECEIVEN nF ANALYTICAL REPORT
B B C Anabyiical CEIVED BFC 7 7 1904

l 801 Western Avenue
Glendale, CA 91201
818/247-5737 LOG NO: G94-12-096
Fax: 818/247-9797
l Received: 07 DEC 94
Mailed : 20 DEC 94
l Mr. Chuck Dickens
Groundwater Resources Consult.
6200 East 14th Street, Suite A200
' Tucson, Arizona 85711-4029
Project: 8640.DOE.PILOT
l REPORT OF ANALYTICAL RESULTS Page 1
l LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
12-096-1 RD-23 06 DEC 94
l 12-096-2 RD-63 Inf 06 DEC 94
PARAMETER 12-096-1 12-096-2
' Halocarbons/EPA 8010
Date Analyzed 12/15/94 12/16/94
Date Confirmed 12/15/94 12/16/94
Dilution Factor, Times 1 1
l 1,1,1-Trichloroethane, ug/L <0.5 <0.5
1,1,2,2-Tetrachloroethane, ug/L <0.5 <0.5
1,1,2-Trichloroethane, ug/L <0.5 <0.5
l 1,1-Dichloroethane, ug/L <0.5 0.85
1,1-Dichloroethene, ug/L 0.76 2.1
1,2-Dichloroethane, ug/L 2.4 <0.5
l 1,2-Dichlorobenzene, ug/L <0.5 <0.5
1,2-Dichloropropane, ug/L <0.5 <0.5
1,3-Dichlorobenzene, ug/L <0.5 <0.5
1,4-Dichlorobenzene, ug/L <0.5 <0.5
l 2-Chloroethylvinylether, ug/L <0.5 <0.5
Bromodichloromethane, ug/L <0.5 <0.5
Bromomethane, ug/L <0.5 <0.5
l Bromoform, ug/L <0.5 <0.5
Chlorobenzene, ug/L <0.5 <0.5
Carbon Tetrachloride, ug/L <0.5 <0.5
l Chloroethane, ug/L <0.5 <0.5
Chloroform, ug/L <0.5 <0.5
Chloromethane, ug/L <0.5 <0.5
Dibromochloromethane, ug/L <0.5 <0.5
l Dichlorodifluoromethane, ug/L <0.5 <0.5
Freon 113, ug/L <0.5 <0.5
l Methylene chloride, ug/L <0.5 <0.5

......
......
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B B C Analytical

801 Western Avenue
Glendale, CA 91201

818/247-5737 LOG NO: G94-12-096
Fax: 818/247-9797
Received: 07 DEC 94
Mailed : 20 DEC 94

Mr. Chuck Dickens
Groundwater Resources Consult.
6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029
Project: 8640.DOE.PILOT

REPORT OF ANALYTICAL RESULTS Page 2

I LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED

12-096-1 RD-23 ' 06 DEC 94

I 12-096-2 RD-63 Inf 06 DEC 94
PARAMETER 12-096-1 . 12-096-2
Trichloroethene, ug/L 97 9.3
Trichlorofluoromethane, ug/L <0.5 <0.5
Tetrachloroethene, ug/L <0.5 <0.5
Vinyl chloride, ug/L <0.5 <0.5
cis-1,2-Dichloroethene, ug/L 7.4 3.2
cis-1,3-Dichloropropene, ug/L <0.5 <0.5
trans-1,2-Dichloroethene, ug/L <0.5 <0.5
I trans-1,3-Dichloropropene, ug/L <0.5 <0.5




l B C Analytical

801 Western Avenue
Glendale, CA 91201
818/247-5737

Fax: 818/247-9797

Mr. Chuck Dickens

Groundwater Resources Consult.
6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029

REPORT QOF ANALYTICAL RESULTS

LOG NO: G94-12-268
Received: 15 DEC 94

Project: 8640.DOE.PILOT

Page 3

l LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
12-268-2 RD-63 Inf. 14 DEC 94
l PARAMETER 12-268-2
Halocarbons/EPA 8010
l Date Analyzed 12/22/94
Date Confirmed 12/22/94
Dilution Factor, Times 1
l 1,1,1-Trichloroethane, ug/L <0.5
1,1,2,2-Tetrachloroethane, ug/L <0.5
1,1,2-Trichloroethane, ug/L <0.5
1,1-Dichloroethane, ug/L 0.56
l 1,1-Dichloroethene, ug/L 1.4
1,2-Dichloroethane, ug/L <0.5
1,2-Dichlorobenzene, ug/L -<0.5
l 1,2-Dichloropropane, ug/L <0.5
1,3-Dichlorobenzene, ug/L <0.5
1,4-Dichlorobenzene, ug/L <0.5
l 2-Chloroethylvinylether, ug/L <0.5
Bromodichloromethane, ug/L <0.5
Bromomethane, ug/L <0.5
Bromoform, ug/L <0.5
l Chlorobenzene, ug/L <0.5
Carbon Tetrachloride, ug/L <0.5
Chloroethane, ug/L <0.5
l Chloroform, ug/L <0.5
Chloromethane, ug/L <0.5
Dibromochloromethane, ug/L <0.5
l Dichlorodifluoromethane, ug/L <0.5
Freon 113, ug/L <0.5
Methylene chloride, ug/L <0.5




l B C Analytical

801 Western Avenue
Glendale, CA 91201
818/247-5737

Fax: 818/247-9797

Mr. Chuck Dickens

Groundwater Resources Consult.
6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029

REPORT OF ANALYTICAL RESULTS
LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES

LOG NO: G94-12-268
Receijved: 15 DEC 94

Project: 8640.DOE.PILOT

Page 4
DATE SAMPLED

Trichloroethene, ug/L
l Trichlorofluoromethane, ug/L
Tetrachloroethene, ug/L
Vinyl chloride, ug/L
l cis-1,2-Dichloroethene, ug/L
cis-1,3-Dichloropropene, ug/L
trans-1,2-Dichloroethene, ug/L
' trans-1,3-Dichloropropene, ug/L




RECEIVED JAN Z 4 1995

‘IA? Lockheed Analytical Services

GROUNDWATER RESOURCES
CONSULTANTS, INC.

ANALYTICAL DATA REPORT
FOR

RADIOCHEMISTRY

LOG-IN NUMBER: L3583

QUOTATION NUMBER: 0323540

DOCUMENT FILE NUMBER: 0105445




< rlockheed
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Lockheed Analytical Services Phone: (702) 361-0220
975 Kelly Johnson Drive Phone: (800) 582-7605
Las Vegas, Nevada 89119-3705 Fax: (702) 361-8146
January 23, 1995
Mr. Shel Clark

GROUNDWATER RESOURCES CONSULTANTS, INC.
8200 East 14th Street, Suite A200
Tucson, AZ 85711

RE: Log-in No: L3583
Quotation No: Q323540
Document File No: 0105445

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 5 January 1995.

The temperature of the cooler upon receipt was 12°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples were
received in time to meet the analytical holding time requirements. All discrepancies identified
upon receipt of the samples have been forwarded to the client and are documented in the
enclosed chain-of-custody records.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Chet Frank at (702)
361-3955, ext. 272.

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

Sincerely,

LA A Fnly 22—

Chet Frank
Client Services Representative

CF/ymj
cc: Client Services
Document Control




Lockheed Analytical Services Log-in No.: L3583
Quotation No.: Q323540

Document File No.: 0105445

Page 1

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer,
laboratory control samples, and duplicate samples.

Holding Time Requirements

All holding time requirements were met.
Analytical Method

Gamma Spectrum analysis

The Gamma Spectrum analysis was analyzed using LAL-91-SOP-0064. Bi-214 and Pb-
214 were above the MDA; however, this does not seem to effect the sample results.
The QC for the analytical batch was shared with another batch (17776), and a sample
from another client was used for the sample duplicate analysis. All other QC criteria
were met.

Gross Alpha Beta

The gross alpha beta analysis was performed using LAL-91-SOP-0060. No problems
were encountered during analysis. A sample from another client was used for the
sample duplicate analysis. All QC criteria were met.

Tritium

The tritium analysis was performed using LAL-91-SOP-0066. No problems were
encountered during analysis. A sample from another client was used for the sample
duplicate analysis. All QC criteria were met.

Yvonne M. Jacoby January 23, 1995
Prepared By Date




Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES
[Revised 08/28/92]

For Use on the Analytical Data Reporting Forms

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or
minimum detectable activity (MDA).

O

Presence of high TDS in sample required reduction of sample size which
increased the MDA.

Constituent detected in the diluted sample.

Constituent concentration exceeded the calibration or attenuation curve range.

For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

(==Y

Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits.

For Use on the QC Data Reporting Forms |

* QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

a' The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b'- The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA,

! Used as foot note designations on the QC summary form.




RAD DATA REPORT (ra01)
Groundwater Resources Cons. Inc. * Tuscn

Rad analysis on groundwater (Project GRCI-GROUNDWATER)

Client $ample 1D: RD-63 LAL Sample 1D: L3583-1
bate Collected:  04-JAN-95 - Date Received: 05-JAN-95
Matrix: wWater Login Number: L3583

Gross Alpha 13-JAN-95 GR ALP/BETA LAL-0060_17783

pCi/L
[ pCi/L

~ 0
~ =~
£~ un
S
o O
MNP

a

13-JAN-95 GR ALP/BETA LAL-0060_17783

Page 1




l RAD DATA REPORT (raQ1)
Groundwater Resources Cons. Inc. * Tuscn
Rad analysis on groundwater (Project GRCI-GROUNDWATER)
| Client Sample ID: RD-&3 LAL Sample ID: L3583-3
Date Collected: 04-JAN-95 Date Received: 05-JAN-95
' Matrix: Water Login Number: L3583
K-3 12-JAN-95 TRITIUM(H3) LAL-0066_17781 350 210 250 pCi/L
l Page 3




B C Analytical ANALYTICAL REPORT

801 Western Avenue

Glendale, CA 91201 ' -
818/247-5737 RECEIVED JAN 2 3 193
Fax: 818/247-9797

LOG NO: G95-01-064
Received: 04 JAN 95
Mailed: JAN 20 1995

Groundwater Resources Consult.

6200 East 14th Street, Suite A200

Tucson, Arizona 85711-4029

Project: 8640.DOE.PILOT

l Mr. Chuck Dickens

REPORT OF ANALYTICAL RESULTS Page 1
' LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
01-064-1 RD-63 04 JAN 95
l PARAMETER 01-064-1
Digestion (3010), Date 01/11/95
' Furnace Digestion (3020), Date 01/06/95
Ion Balance, Percent 1.7
Nitrate+Nitrite _
l Nitrate+Nitrite (as NO3), mg/L <0.1
Nitrate+Nitrite (as N), mg/L <0.02
Conductivity (120.1), umhos/cm 920
Fluoride, mg/L 0.57
' Sulfate, mg/L 130
pH (150.1/9040), Units 6.8
Dissolved Solids (160.1), mg/L 620
' Alkalinity (310.1)
Carbonate Alk (as CaC03), mg/L <]
Bicarbonate Alk (as CaC03), mg/L 310
' Hydroxide Alk (as CaC03), mg/L <1
Total Alkalinity (as CaC03), mg/L 310
Chloride (325.3), mg/L 50
Arsenic (7060/206.2), mg/L <0.002
l Barium (6010/200.7), mg/L 0.047
Cadmium (7131/213.2), mg/L <0.001
Calcium (6010/200.7), mg/L 120
I Chromium (7191/218.2), mg/L <0.005
Iron (6010/200.7), mg/L <0.04
Lead (7421/239.2), mg/L 0.0045
Magnesium (6010/200.7), mg/L 24
l Manganese (6010/200.7), mg/L 0.035
Mercury (7470/245.1), mg/L <0.0002
' Potassium (6010/200.7), mg/L 3.4




1 B C Analytical

801 Western Avenue
Glendale, CA 91201
818/247-5737

Fax: 818/247-9797 LOG NO: G95-01-064

Received: 04 JAN 95

' Mr. Chuck Dickens
Groundwater Resources Consult.
' 6200 East l4th Street, Suite A200
Tucson, Arizona 85711-4029
Project: 8640.DOE.PILOT

REPORT OF ANALYTICAL RESULTS Page 2

LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
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Sodium (6010/200.7), mg/L 43




l B C Analytical

' 801 Western Avenue
Glendale, CA 91201
818/247-5737
Fax: 818/247-9797 LOG NO: G95-01-064
. Received: 04 JAN 95
. Mr. Chuck Dickens
Groundwater Resources Consult.
l 6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029
l Project: 8640.DOE.PILOT
REPORT OF ANALYTICAL RESULTS Page 3
I LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
01-064-1 RD-63 04 JAN 95
l PARAMETER 01-064-1
l Halocarbons/EPA 8010
Date Analyzed 01/12/95
Date Confirmed 01/12/95
| Dilution Factor, Times : 1
l 1,1,1-Trichloroethane, ug/L <0.5
1,1,2,2-Tetrachloroethane, ug/L <0.5
1,1,2-Trichloroethane, ug/L <0.5
I 1,1-Dichloroethane, ug/L 0.63
: 1,1-Dichloroethene, ug/L 2.4
1,2-Dichloroethane, ug/L <0.5
1,2-Dichlorobenzene, ug/L <0.5
l 1,2-Dichloropropane, ug/L <0.5
1,3-Dichlorobenzene, ug/L <0.5
1,4-Dichlorobenzene, ug/L <0.5
l 2-Chloroethylvinylether, ug/L <0.5
Bromodichloromethane, ug/L <0.5
Bromomethane, ug/L <0.5
l Bromoform, ug/L <0.5
Chlorobenzene, ug/L <0.5
Carbon Tetrachloride, ug/L <0.5
Chloroethane, ug/L <0.5
. Chloroform, ug/L <0.5
Chloromethane, ug/L <0.5
Dibromochloromethane, ug/L <0.5
I Dichlorodifluoromethane, ug/L <0.5
Freon 113, ug/L <0.5
l Methylene chloride, ug/L <0.5




I B C Analytical

801 Western Avenue
Glendale, CA 91201
818/247-5737

Fax: 818/247-9797 LOG NO: G95-01-064
Received: 04 JAN 95
Mr. Chuck Dickens
Groundwater Resources Consult.
6200 East 14th Street, Suite A200
Tucson, Arizona 85711-4029
Project: 8640.DOE.PILOT
REPORT OF ANALYTICAL RESULTS Page 4
LOG NO SAMPLE DESCRIPTION, GROUND WATER SAMPLES DATE SAMPLED
01-064-1 RD-63 04 JAN 95
PARAMETER 01-064-1
Trichloroethene, ug/L 9.0
Trichlorofluoromethane, ug/L <0.5
Tetrachloroethene, ug/L . 0.57
Vinyl chloride, ug/L . <0.5
cis-1,2-Dichloroethene, ug/L 2.3
cis-1,3-Dichloropropene, ug/L <0.5
trans-1,2-Dichloroethene, ug/L <0.5
trans-1,3-Dichloropropene, ug/L <0.5
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GROUNDWATER RESOURCES CONSULTANTS, INC.

ACTIVATED CARBON ADSORBER
Calgon Cyclesarb FP-2
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