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1.0 Introduction

IT Corporation (IT) conducted the third of four quarterly groundwater level measurement events

of the overburden and bedrock water-bearing zones at the former Plum Brook Ordnance Works

(PBOW) on February 24, 1998. From November 13 through 24, 1997, IT also conducted the

first semiannual site-wide groundwater sampling event at the subject facility . PBOW is located

in Sandusky, Erie County, Ohio (Figure 1 - 1) . It is being investigated under the Defense
Environmental Restoration Program (DERP) for Formerly Used Defense Site (FUDS) and is

being managed and technically overseen by the Nashville District of the U.S . Army Corps of

Engineers (USACE). This 9,000-acre facility was used for the manufacture of explosives during

World War H. The site is currently owned by the National Aeronautics and Space Administra-

tion (NASA) and operated as the Plum Brook Station (PBS) by the NASA Lewis Research

Center based in Cleveland, Ohio.

The third quarterly groundwater level measurement event was conducted as part of the ongoing
site-wide groundwater investigation (GWI), as prescribed in the May 1997 site-specific sampling
and analysis plan (SSAP) (Attachment VI) for the GWI (IT, 1997a), under contract to USACE,
Nashville District .

The purpose of the quarterly groundwater level measurements is to provide temporal as well as
spatial data for evaluating the groundwater flow regime in both overburden and bedrock water-
bearing zones . The quarterly water level measurements help to determine the seasonal fluctua-
tion of groundwater levels and the hydraulic connectivity between the two water-bearing zones in
various areas of concern that have been identified at the facility (Figure 1-2) . The third quarterly
event included both existing wells that were measured during the second quarterly monitoring in

November 1997 and new wells installed in October 1997 .

The first semiannual groundwater sampling was conducted to acquire additional groundwater
quality data on a site-wide basis that can be used to determine if there are hazardous substances

present at the site m-&ipamer that constitutes unacceptable risk to human health and the
environment and to aid in evaluation of contaminant fate and transport pathways . This ground-
water sampling episode is believed to represent a relatively dry season with low groundwater
levels, especially in the overburden water-bearing zone .

KN/4179/3rdgw/4179GW.WPD09-04--98(1:30pm) 1-1
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This report presents :

0 Results of the third quarterly water level measurement event

Revisions to the report based on the technical comments on the second water level
measurement event and the first semiannual groundwater sampling event

Interpreted groundwater flow directions in both the overburden and bedrock water-
bearing zones

0 Groundwater level changes since the last quarterly measurement

0 Recommendations for subsequent quarterly measurement and sampling events .
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2.0 FiremidActivities

A total of 85 monitoring wells, includingtw6 temporary piezometers,,Z located at the PBOW

site . These wells were installed over the past 10 years by various contractors retained by either

USACE or NASA for the purpose of environmental monitoring and site inspection . Of the 85
wells, 21 were installed in the bedrock water-bearing zone, 62 were placed in the overburden

water-bearing zone, and 2 are temporary piezometers installed in the overburden water-bearing
zone. Figure 2-1 presents locations of existing monitoring wells in relation to. other PBOW site

features.

2.1 Monitoring Well Installation
Three new overburden wells and eight bedrock wells were installed as part of the GWL In
addition, one piezometer was also installed in place of the monitoring well rF-AA2-GW-002 due
to the borehole being dry at the time of well completion. One well cluster consisting of one
overburden (piezorneter at AA2) and one bedrock well was placed in each of three Acid Areas
and in the Additional Burning Ground (ABG).

Monitoring wells were installed in accordance with guidelines specified in the USACE Engineer-

ing Manual EM- 1110-1-4000 (USACE, 1994) and following procedures established in the site-
wide sampling and analysis plan (SAP) (IT, 1996a). Specifically, monitoring wells were

installed as described below .

A Dietrich D-50 truck mounted rotary drill rig was used to drill boreholes in the overburden soil
for well installation . The boring was advanced by using 8 .25-inch outside diameter (4.25-inch
inside diameter) hollow-stem auger (HSA) to the depth of auger refusal . Soil core samples were
collected continuously from the ground surface to the terminating depth using a 2-foot long and

2-inch diameter stainless steel split spoon . Soil core samples were visually examined by IT field
geologist and documented on the boring logs (Appendix A). Well completion in each borehole

was accomplished using 2-inch-diameter polyvinyl chloride (PVC) schedule 40 riser pipe and a
10-foot section of factory slot screen . Three discrete soil samples were collected from each

borehole for geotechnical testing. At least one of the three geotechnical samples was collected
from the depth interval in which well screen is to be placed to allow selection of proper size of

filter materials . Soil samples were also scanned using an HNu for the presence of organic vapor.
The terminating depths for the overburden well boreholes were all at the top of the bedrock with

KN/4179/3rdgw/4179GW .WPM9-04-98(1 :30pm) 2-1
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AAl-GW-002 at 22 feet below ground surface (bgs), AA2-GW-002 (piezometer) at 18.5 feet
bgs, AA3-GW-002 at 16 feet bgs, and ABG-GW-002 at 6.75 feet bgs, respectively .

A rock core bit was used for well installation in the bedrock. The bedrock wells were installed as
double-cased wells . Initially, 14-inch-diameter HSA were used to drill through the overburden
materials and into the competent limestone bedrock . A 10-inch low carbon steel surface casing
was placed into the borehole through the auger and was pressure grouted at the competent
bedrock . The grout was allowed to cure for at least 48 hours. After the grout was completely
cured and the overburden zone was completely sealed, the borehole was advanced using 8.25-
inch outside diameter HSA through the center of the surface casing into the bedrock . Rock.cores
were visually examined for lithology description and were documented on the boring logs .
Bedrock well completion in each borehole was accomplished using 2-inch-diameter PVC
schedule 40 riser pipe and a 15-foot section of factory slot screen .

New monitoring well construction details are summarized in Table 2- 1 . Drilling logs and
monitoring well construction diagrams are included in Appendix A and geotechnical testing
results are included in Appendix B.

2.2 Monitoring Well Development
All newly constructed monitoring wells were developed after completion of well construction.
Well development was performed by surging followed by either bailing or pumping, depending
on well yield . A well development log was completed for each well to document well develop-
ment procedures, field parameters, and other pertinent information . Photographs of development
water and well development logs are included in Appendix C.

In addition to development of new monitoring wells, a total of 45 existing wells were purged or
redeveloped prior to collecting groundwater samples for chemical analysis, following procedures
specified in the SAP (IT, 1996a) . Purging or redevelopment was performed to remove the
stagnant water column inside the well casing and in the filter pack to allow collection of
representative water samples . Purging or redevelopment was performed using a bailer or a
submersible pump. During purging or redevelopment, field measurements of pH , oxidation-
reduction potential (Eh), temperature, dissolved oxygen (DO), turbidity, and conductivity were
collected periodically to monitor changes in water quality as purging processed (Table 2-2) .

KN/4179/3rdgw/4179GW .WPD09-04-98(1 :30 pm) 2-2



Table 2-1

New Monitoring Well Construction Details
Site-Wide Groundwater Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

Well Casing Casing Borehole Screen Top of TOC Ground

Well Depth Date Type Diameter Diameter Interval Filter
Pack

Elevation Northing Easting Elevation

Identification (ft/bgs) Installed (bgs) (In/bgs) (In/bgs) (ft/bgs) (fYbgs) (ft/msl) (Y) (X) (ft/msl) Well Location Description

Overburden Monitoring Wells
AA1 -GW-002 22 9/19/97 PVC (40) 2" 8.25" 6.75-21 .75 6 640.85 623068.3 1917727.6 638.6 AA1 area, S of tracks, N of road

AA2-GW-002 18.5 9/22/97 PVC (40) 2" 8.25" 8.25-18 .25 5.5 643.95 623589.1 1909481 .3 641 .5 N of road at AA2 area
NE of Ransom/Maintenance Rd

AA3-GW-002 16.0 9/18/97 PVC (40) 2" 8.25" 5.75-15 .75 3.0 636.11 625027 .7 1914956.4 634.1 Intersection.
ABG-GW-002 6.75 9/11/97 PVC (40) 2" 8.25" 2.50-6.50 2.0 661 .06 621578 .5 1921515.6 658.2 W of Snake/Fox Rd intersection

Bedrock Monitoring Wells

AAl-BEDGW-001 65 .0 9/24/97
Steel to 27',
PVC (40) to

10 .' to 27',
" '

14 .25" to 27'
" ' 49 .75-64 .75 45 641 .04 623069 .0 1917718.3 638.8 S of storage yd, N of FIR tracks

2 to 65 6 to 6665'

Steel to 20', 10" to 20' 14.25" to 20' 'AA2-BEDGW-001 43.0 10/2/97 PVC (40) to "
"

,
" '

27 .75-42 .75 23 644.06 623599.9 1909552.5 641 .6 AA2 area in woods, 70 N of road
2 to 43 6 to 4443'

Steel to 28', 10" to 28' 14.25" to 28', NE of Ransom/Maintenance Rd
AA3-BEDGW-001 53 .0 10/5/97 PVC (40) to

2" to 53" 6" to 54' 37.75-52 .75 33.0 636.43 625036.6 1914957.3 634.1 intersection
53'

ABG-BEDGW-001 21 .0 9/10/97
Steel to 7',
PVC (40) to

10" to 7',
'

14 25" to 7'
.1 ' 10 .75-20 .75 9.0 660.59 621579.5 1921506.0 658.2 SW of Snake/Fox Rd intersection

2" to 21 to 22621'

BG8-BEDGW-001 20 .0 9/20/97
Steel to 4',
PVC (40) to

101' to 4',
" '

14 .25" to 4'
" 4.75-19 .75 4 676.56 618635.3 1909856.9 673.7 NW of Campbell/ Patrol Rd intersection

2 to 20 6 to 21
20'

MNTA-BEDGW-001 64.0 9/22/97
Steel to 31',
PVC (40) to

10" to 31', 14.25" to 31'
' 48 .75-63 .75 44 638.40 623808.3 1918699.4 636.05 90 ft E of Bldg 7123, 15 It west of ditch

2" to 64' 6" to 6564'

TNTB-BEDGW-001 24.0 9/31/97
Steel to 9',
PVC (40) to 10" to 9',

" '
14 .25" to 9',

" ' 8.75-23 .75 7.5 662.43 618737.5 1917218.0 659.8 48 ft S of Emergency B Rd
2 to 24 6 to 2524'

TNTB-BEDGW 002 24 .2 9/24/97
Steel to 8'
PVC (40) t~ 10" to 8"11 '

14 .25" to 8',
'" 13 .95-23 .95 11 .2 673.35 616835.2 1918020.9 670.1 S of Scheid Rd, 40 ft E of MK-MW16

2 to 24.2 to 25 .26
I 1 1 24.2' 1 1 1 1 1 1

Elevations are with respect to North America Vertical Datum (NAVD), 1983 .
bgs - Below ground surface . in - Inches . PVC - Polyvinyl chloride .
ft - Feet . msl - Mean qea level. TOC - Top of casing .
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Table 2-2

Field Measurements of Groundwater Parameters
Second Quarter/First Semi-Annual Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Well Conductivity (Eh) jernperatu Turbidity dissolved 0 HNu
Identification ! Date rnhos/cm pH mv (CO) (NTU) (PPM) (PprnI 1 12

Overburden Wells
GCL-MWO1 11/20/97 0.837 6.37 0 12 .7 289 0.48 0.2
GCL-MW02A 11/20/97 0.888 7.20 0 11 .9 999 7.11 2
GCL-MW02B 11/20/97 0.933 6.82 -0 .1 12.2 0 1 .33 0.2
GCL-MW03 11/20/97 0.524 6.91 118.4 11 .9 137 -20 0.2
IT-AA1 -GWO02 11/20/97 3.34 6.21 -263.8 13.0 628 3.59 0.2
IT-AA3-GWO02 11/19/97 1 .02 7.10 -189.6 12 .1 999 4.56 0.2
IT-ABG-GWO02 11/19/97 1 .84 6.70 -15.2 9.5 >1 000 10-89 0
IT-MWO1 11/19/97 0.512 6.70 -58.2 9.6 1 10.57 0
IT-MWO2 11/21/97 1 .25 6.60 NM 11 .3 0 1 11 .54 0
IT-MWO5 11/19/97 0.962 7.39 -81 .9 11 .7 78 -0.65 NM a

IT-MWO6 11/19/97 0.815 7.10 1 .7 11 .2 40 1 .68 NM
IT-MWO8 11/19/97 1 .90 7.45 -5 .2 10.7 0 9.76 0
IT-MWO9 11/21/97 2.10 6.76 121 .5 13.8 256 7.32 NM
IT-MW10 11/13/97 1 .18 6.78 -155.4 8.6 1 9.59 0
MK-MW09 11/16/97 0.602 6.96 152 10.0 2 8.84 0
MK-MWIO 11/14/97 0.581 6.99 377 11 .0 12 8.97 0
MK-MW1 1 11/18/97 0.785 6.80 71 .5 10.8 300 8.03 0
MK-MW12 11/17/97 0.762 6.93 67.4 9.5 2 8.66 0
MK-MW14 11/16/97 0.946 6.53 -55.9 12 .2 _03 9.59, 0
MK-MW15 11/16/97 0.556 6.81 -89.1 12.0 ___f1 0.01 0
MK-MW16 11/21/97 NM NM NNI NM NM NM NM
MK-MW17 11/21/97 NM NM NM NM NM NM NM
MK-MW19 11/16/97 1 .14 7.11 38.5 M7 223 9.74 NM
MK-MW20 11/16/97 3.07 7.31 -251 .8 10.5 999 9.87 NM
MK-MW22 11/14/97 885 6.85 4.5 13.6 132 1 .85 NM
MK-MW23 11/16/97 1 .07 6.44 -55.5 14.0 602 0.01 0.
MK-MW24

1
11/13/97 2340 6.83 -53.1 13.8 137 1 .70 3

PR-MW07 11/17/97 16.0 7.06 81 .1 11 .3 999 9.50 MA

KN/4179/3rdgwflbl2-2(Tbl2.2)/9/4/98(1 :18 PM)



Table 2-2

Field Measurements of Groundwater Parameters
Second Quarter/First Semi-Annual Report

Former Plum Brook Ordnance Works, Sandusky, Ohio
(Page 2 of 2 )

Well Conductivity
Identification I Date

jtamhoecrn~
pH

Eh emperaturl Turbldi y rissolved 0 HNu
(mv) I (CO) (NTU)t (ppm) (Ppm)

Overburden Wells
PR-MW08 11/17/97 43.1 7.07 88.5 -8.4 999 4.25 NIVI
PR-MW09 11/17/97 7.12 7.05 797.6 10.9 170 19.99 NM
TNTA-MWIO 11/18/97 1 .18 7.29 -170.5 11 .2 246 -0.38 NM
TNTA-MW1 1 11/18/97 1 .54 6.49 -67.2 12 .4 77 4.53 NM
TNTC-MW03 11/21/97 3.04 7.31 41 .0 11 .3 9 9.70 0
TNTC-MW04 11/20/97 2 .24 6.58 109.6 12.0 22 10.27 NIVI
TNTC-MWO5 11/21/97 1 .52 6.97 22.9 10.0 25 11 .45 0
TNTC-MW06 11/20/97 1 .00 1 6.71 33.6 11 .0 6 11 .66 0
WA-MWO1 11/21/97 0.96 7.08 4.3 10.0 0 1 11 .65 0
WA-MW02 111/23/97 5.54 6.52 65.0 10.9 300 10.82 0
Bedrock Wells
Reactorl 11/21/97 1 .02 7.52 -266.8 11 .8 90 9.89 0
Reactor2 11/21/97 0.445 8.14 -220.6 11 .8 86 7.62 0
IT-AAI-BED-GWO 11/16/97 5.37 6.99 -340 .1 8.7 -10 2.62 40
IT-AA2-BED-GWO 11/20/97 1 .28 7.08 -160 8.7 1 >1000 6.31 9
IT-AA3-BED-GWO 11/19/97 2.93 6.82 -297.2 10.6 595 6.51 11
IT-BG8-BED-GWO 11/17/97 3.31 7.21 -245.3 10.5 321 6.83 0
MIVINTA-BED-GV~ 11/20/97 9.50 6.78 -329.4 9.8 38 5.38

-
0

IT-TNTB-BED-GW 11/17/97 0.92 7.07 -190.4 9.8 99 4.48 1
IT-TNTB-BED-GW 11/16/97 1 .20 7.58 -294.5 10.2 -10 3.75 0
BED-MW13 11/13/97 8.08 6.90 -317.9 9.6 284 4.93 8
BED-MW14 11/18/97 2.33 7.29 -85.3 8.7 269 4.66 2.5
BED-MW15 11/18/97 5.08 6.81 -298.3 8.9 71 3.17 20
BED-MW16 11/24/97 NM NM NIVI NIVI NM NIVI NM
BED-MW17 11/20/97 4.70 7.00 322 .2 8.9 318 7.46 2
BED-MW18 11/19/97 22.3 7.40 -311 .6 9.2 109 5.22 7

- W19 11/14/97, 1 .30 6.91 -318 .1 9.4 108 5.58 0
iBED-MW20 __j 11/17/971 48.5 6.74 1 -24.7 1 9.4 1 563 4.14 0

NM denotes parameter was not measured due to instrument malfunction .
(pmhos/cm) - Micromhos per centimeter . NM - Not measured .
NTU - Nephelometric turbidity unit. ppm - Parts per million .
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2.3 Hydraulic Conductivity Testing
Rising head slug tests were performed at each newly installed monitoring well to acquire
information on the hydraulic conductivity of each water-bearing zone . A slug test was not
conducted in the temporary piezometer (AA2-GW-002) . Equipment used in the test included :

Ten pounds per square inch pressure transducer equipped with an atmospheric
pressure compensation tube

a HERMIT 1000C Environmental Data Logger

- Five-foot-long, 1 .5-inch-diameter PVC slug .

The slug test was set up by lowering the pressure transducer below the static water level to a
point above which the PVC slug could be fully immersed in the well water . The data logger
allows water level changes to be recorded at desired time intervals . The rising test started by
initializing the data logger and removing the slug from the well . The water level recovery versus
elapsed time was recorded for later analysis . The test was considered complete when the water
column above the pressure transducer had returned to 95 percent of the original level . Following
the test, the data recorded by the data logger was recovered and stored on diskette . The raw data
were inspected in the field for consistency and completeness . The slug test data were analyzed
using the computer program Aquifer Test (Waterloo Hydrogeologic, 1995) to compute hydraulic
conductivities of the water-bearing zone materials . The calculated hydraulic conductivities in the
overburden water-bearing zone range from 0.739 feet per day (ft/day) to 212 ft/day with a
geometric mean of 8.72 ft/day. The calculated hydraulic conductivities in the bedrock wells
range from 0.0312 ft/day to 22.2 ft/day with a geometric mean of 0.35 ft/day.

It appears that no apparent pattern for the hydraulic conductivity distribution can be identified for
various areas based on the limited data. The wide range of hydraulic conductivity values may
also reflect the complexity of the water-bearing materials at the site. Table 2-3 summarizes the
calculated hydraulic conductivity for each tested well. The hydraulic conductivity testing data
are included in Appendix D, along with a description of the method used in the data analysis .

2.4 First and Second Ouarterly Groundwater Level Measurements
The first and second quarterly water level measurements were conducted at PBOW on August
27, and November 12, 1997, respectively. The first quarterly event measured 73 monitoring wells
that were known to exist, including 13 bedrock wells and 59 overburden well as well as one
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Table 2-3

Summary of Hydraulic Conductivity Testing Results
Site-Wide Groundwater Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

Well ID
Test
Type

Hydraulic
Conductivities

K (ft/min)

Hydraulic
Conductivities
K (cm/sec)

Hydraulic
Conductivities
K (ft/day)

IT-AA1 -GW-002 Rising 5.13E-04 2.61 E-04 7.39E-01
IT-AA2-GW-002 Dry ---- ---- ----
IT-,AA3-GW-002 Rising 2.94E-03 1 .49E-03 4.23E+00
IT-ABG-GW-002 Rising 1 .47E-01 7.47E-02 2.12E+02

Maximum (K) 1.47E-01 7.47E-02 2.12E+02
Minimum (K) 5.13E-04 2.61E-04 7.39E-01

Geometric Mean (K) 6.05E-03
_

3.08E-03 &72E+00
IT-AA1 -BEDGW-001 Rising 5.17E-05 2.63E-05 7.44E-02
IT-AA2-BEDGW-001 Rising 2.26E-05 1 .15E-05 3.25E-02
IT-BG8-BEDGW-001 Rising 2.39E-04 1 .21 E-04 3.44E-01
iT-ABG-BEDGW-001 Rising 1 .54E-02 7.83E-03 2.22E+01
IT-TNTB-BEDGW-001 Rising 4.07E-05 2.07E-05 5.86E-02
IT-TNTB-BEDGW-002 Rising 1 .24E-02 6.30E-03 1 .79E+01
IT-MNTA-BEDGW-001 Rising 2.17E-05 1 .10E-05 3.12E-02
IT-AA3-BEDGW-001 Rising 2.58E-04 1 .31 E-04 3.72E-01

Maximum (K) 1.54E-02 7.83E-03 2.22E+01
Minimum (K) 2.17E-05 1 . 1OE-05 3.12E-02

Geometric Mean (K) 2.43E-04 1.24E-04 3.50E-01
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piezometer . The second quarterly event included 79 wells in total . Of them, 19 were bedrock
wells (8 were new wells installed prior to the second quarterly monitoring) and 58 were over-
burden wells (3 were new) as well as two piezometers (one was new). The findings of these
quarterly activities were summarized in previous quarterly reports submitted to the USACE-
Nashville District (IT, 1997b; 1998).

Z5 Third Ouarterly Groundwater Level Measurements
The third quarterly water level measurements were conducted with the same procedures as two
previous events utilized . The field activities were executed in accordance with the site-wide SAP
(IT, 1996a), site-wide quality assurance project plan (QAPP) (IT, 1996b), and the site-wide
safety and health plan (IT, 1996c) .

2.5.1 Monitoring Points and Data Collection
A total of 79 monitoring wells were included in the third quarterly measurement event . Of the 79
wells monitored, 19 are bedrock wells, 58 are overburden wells, and 2 are temporary piezom-
eters . Prior to water level measurements, reconnaissance of these wells was conducted to
determine the accessibility and condition of each well . This included locating wells that are in
remote areas, clearing and flagging paths to wells, and identifying any potential health and safety
hazards in the vicinity of the wells. Construction details of each existing well including well
identification, well depth, well diameter, year of completion, and available survey coordinates as
well as previously measured depth to water data were tabulated and provided to each field group.
On February 24, 1998, field measurements of static water levels began at 8 a.m. and were
completed at 3 p.m. No significant precipitation was recorded in the Sandusky area for at least 2
days before the water level measurements.

2.5.2 Water Level Measurement Procedures
Groundwater level measurements were made over a single 6-hour period to provide a snapshot
of site conditions . The measurements were conducted following procedures set forth in the SAP
(IT, 1996a) and as described below .

Upon opening the well cap, real-time air monitoring was conducted using a photo ionization
detector (PID) for the overburden wells and a PID and a hydrogen sulfide (H2S) detector for the
bedrock wells . The purpose of the air monitoring was to protect field personnel from organic
vapor and acid gas exposure and to document the quality of trapped air in each well for future
monitoring and sampling use . Organic vapor had been detected continuously in several
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overburden wells and H2Swasencountered in several bedrock wells during previous investiga-
tions (Dames and Moore [D&M], 1997 ; IT 1997b) .

Water level indicators and oil/water interface probes were decontaminated before the first use,
between each use, and after the final use in order to prevent possible cross-contamination per the
procedures outlined in Section 4.2 of the site-wide QAPP (IT, 1996b) . Field testing and moni-
toring equipment were inspected and calibrated as specified in Section 6.0 of the PBOW site-
wide QAPP (IT, 1996b) and according to the manufacturers specifications . To further minimize
the likelihood of cross contamination, water level measurement began with the least contarrii-
nated well and progressed in sequence to the most contaminated well as determined by the .
degree of known contaminant concentrations, being consistent with the second event .

The static water level in each well was measured using an electronic water level indicator or an
oil/water interface probe to the nearest 0.01 foot .

Groundwater level data acquired during the third quarterly groundwater measurements are
presented in Table 2-4 as elevations above mean sea level (msl), along with previous water level
data . The elevation of the water level in a well was calculated by subtracting the depth to water
table measurement made at the top of the inner casing from the top of casing elevation . All
monitored wells have been surveyed and are referenced to the Ohio State Plane Coordinate
System and the 1929 National Geodetic Vertical Datum (NGVD).

2.6 First Semiannual Groundwater Sampling
The first Semiannual groundwater sampling was conducted from November 13 through 24, 1997,
following the second quarterly water level measurement event. Primary groundwater samples
were collected from 55 wells as listed in Table 2-5 . Two piezometers (IT-MW07 and AA2-GW-
002) were dry at the time of sampling and could not be sampled.

Prior to collecting groundwater samples, monitoring wells were purged to remove standing water
in the well casing and screen including water stored in the filter pack voids . The three to five
well volumes requiring removal from the wells were calculated based on the static water level
and well construction data, assuming a 25 percent porosity of the filter material . Most bedrock
wells had sufficient water to allow removal of three to five well volumes . However, several
overburden wells were purged dry before the required water volumes could be removed. During
purging, field measurements of pH, specific conductance, temperature, DO, turbidity, and Eh
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Table 2-4

Third Quarterly Groundwater Level Measurement
Site-Wide Groundwater Investigation, Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 1 of 3)

Well Coordinates i Ohio Plane)a
Top of
Casing Ground

Groundwater Elevation Measurements
(feet above mea sea level (m

Identification
-

Easting
x

Northing
Y

Elevation
(ft MsI)

Elevation
(ft rnsl) 12/1994b 03/1995c 10/1996d 8/27/1997" 11/12/1997f 02/24/19981

IT-AAl-BEDGW-001 1917718 623069 641 .04 638.8 .-h 610.52 610.54
IT-AA1 -GWO02 1917728 623068 640.85 638.6 634.63 637.80
IT-AA2-BEDGW-001 1909552 623600 644.06 641 .60 630.95 632.48
IT-AA2-GW-002' 1909481 623589 643.95 641 .50 dr~ dry
IT-AA3-BEDGW-001 1914957 625037 636.43 634.10 613.21 614.90
IT-AA3-GW-002 1914956 625028 636.11 634.10 629.81 632.23
IT-ABG-BEDGW-001 1921506 621580 660.59 658.20 654.50 657.04
IT-ABG-GW-002 1921516 621579 661 .06 658.20 654.51 657.11
PB-BED-MW13 1912175 621044 648.27 645.49 607.85 619.29 621 .79 620.47 620.87 599.80
PB-BED-MW14 1910457 622720 646.04 642.73~ 621 .76 624.39 625.23 627.53 626.00 629.60
PB-BED-MW15 1919283 626179 631 .64 628.76 603.54 598.91 610.22 601 .69 610.19 611 .30
PB-BED-MW16 1920594 623299 636.02 633.36 571 .38 633.68 630.17 624.22 628.29 633.74
PB-BED-MW17 1924121 625417 629.97 627.02 602.57 602.90 602.76 603.49 601 .90 603.12
PB-BED-MW1 8 1925483 623849 651 .50 648.51 625.05 620.39 621 .68 620.92 620.96 620.95
PB-BED-MW19 1910174 623869 643.07 640.19 621 .07 623.52 622.92 623.22 622.20 624.07
PB-BED-MW20 1922952 612423 676.33 673.25 661 .35 661 .28 661 .98 662.05 661 .59 662.35
IT-BG8-BEDGW-001 1909857 618635 676.56 673.70 670.18 668.45
EB-GM-01 1918339 623563 640.45 637.70 632.22 631 .16 633.10
EB-GM-02 1917822 624435 637.52 634.90 627.41 628.06 632.61
EB-GM-03 1917775 624131 638.90 636.20 633.00 631 .52 633.09
EB-GM-04 1917442 624052 636.34 633.60 631 .33 630.79 633.07
EB-GM-05 1917802 623872 639.70 637.00 634.02 632.13 633.90
EB-GM-06 1917799 623723 639.61 637.00 634.02 632.25 633.69
EB-PS-02 1920061 624344 638.53 635.70 632.83 632.66 633.72
EB-PS-03 1920187 624324 637.15 634.40 631 .88 630.80 631 .53
EB-PS-04 1920259 624298 637.87 635.30 629.45 628 .87 630.57
EB-RA-01 1917783 625964 633.97 631 .40 628.27 626.09 628.34
EB-RA-02 1918282 626944 633.95 631 .30 626.66 625.43 627.43

1918346 626788 633.63 630.90 dry dry 624.54
EB-RA-0 1918389 626731 633.54 630,70
EB-RA-05 1918492 626717 ! 633.34 1, 630.80 624.47 626.47
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Table 2-4

Third Quarterly Groundwater Level Measurement
Site-Wide Groundwater Investigation, Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 2 of 3)

Well Coordinates i Ohio Plane)a
Top of
Casing Ground

Groundwater Elevation Measurements
(feet above mea sea level (ms

Identification Easting
x

Northing
Y

Elevation
(ft rnsl)

Elevation
(ft msi) 12/1994' 03/1995c 10/1996d 8/27/19970 11/12/1997f 02/24/19989

EB-RA-06 1918750 626748 632.64 630.10 624.82 624.78 627.44
EB-SP-01 1927550 613598 655.07 652.30 650.36 647.52 649.53
EB-SP-03 1926836 613398 657.73 655.10 654.30 650.79 653.47
EB-SP-04 1926937 613162 658.02 655.25 652.55 649.84 653 .81
EB-SP-05 1926897 613051 657.00 654.50 654.06 650.83 652.08
EB-SP-06 1927074 613056 658.25 655.40 653.48 650.15 651 .21
GCL-MWO1 1921255 617560 674.81 671 .40 666.42 666.00 670.24
GCL-MW02A 1920961 617937 672.96 669.70 665.29 665.17 668 .31
GCL-MW02B 1920984 617941 673.42 669.60 664.75 665 .01 668.83
GCL-MW03 1920777 617641 672.57 669.55 665.52 665.96 668.37
IT-IVIW01 1915525 616901 678.19 674.50 672.79 671 .19 673.53
IT-MWO2 1910265 622512 639.60 636.37 627.32 633.75 629.33 631 .51 629.50 633.92
IT-IVIW05 1919475 625346 634.99 631 .59 620.19 629.62 623.36 625.11 624.22 630.57
IT-MWO6 1918768 628642 631 .70 628.50 624.63 622.49 627.69
IT-MW07J 1909862 622076 635.35 632.30 dry dry dry
IT-MWO8 1911132 622498 633.48 630.60 619.96 625.26 622.44 630.57
IT-IVIW09 1910699 620956 647.77 645.40 dry 641 .77 640 .21 643.05
IT-MW10 1919485 623027 645.12 642 .51 626.41 633.87 632.68 636.92
MK-MW09 1908872 623901 645 .61 642.95 639.82 639.12 640 .61
MK-MWIO 1910564 623860 640.89 637.74 626.66 632.23 633.76 632.08 633.74
IVIK-MW111 1910564 623860 637.69 634.39 625.22 631 .36 628.89 630.56 629.22 631 .77
MK-MW12 1908764 621233 640.93 638.10 631 .87 630.15 633.48
MK-MW14 1913325 618311 681 .26 678.50 673.76 672.54 676.64
MK-MW15 1913304 618488 680.63 677.80 673.23 671 .83 675 .71
MK-MW16 1918011 616834 674.32 671 .01 667.14 669.36 668.42 668.35 666.25 669.18
MK-MW17 1917813 618572 664.64 660.65 659.58 661 .10 660.56 660.32 659.57 660.96
MK-MW19 1917535 623871 639.13 636.20 631 .86 632.30 635.46
MK-MW20 1920539 622912 637.51 634.30 632.89 632.73 630.90
MK-MW22 1923776 624339 638.05 635.24 628.85 631 .55 630.07 629.85 629.49 631 .11
MK-MW23 1925354 624657 639.43 636.63 620.88 628.12 632.14 630.94 631 .09 633.82
MK-MW24 1923302 622264 657.12 654.12 648 .31 650.77 649.61 650.04 649.59 650.87
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Table 2-4

Third Quarterly Groundwater Level Measurement
Site-Wide Groundwater Investigation, Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 3 of 3)

Well - Coordinates i Ohio Plane)a
Top of
Casing Ground

Groundwater Elevation Measurements
(feetabovemea sealevel(ms))

Identification Easting
x

Northing
y

Elevation
(ft msI)

Elevation
(ft rnsl) 12/1994' 03/1995c 10/1996d 8/27/1997e 11/12/19971 02/24/19981

IT-MNTA-BEDGW-001 1918699 623808 638.40 636.05 - - - 610.36 611 .35
PB-PR-MWO7 1919021 624996 633.99 631 .18 626.32 631.65 629.64 628.64 628.61 631 .78
PI3-PR-MW08 1919309 624889 635.02 632.18 624.55 629.98 627.56 628.36 626.98 630.12
PB-PR-MW09 1919510 625092 633.70 630.38 622.92 630.12 626.57 627.20 625.53 630.34
REACTOR1 1917983 626774 630.51 630.45 614.80 608.45 597.26
REACTOR2 1918003 626661 631.05 631 .00 614.71 601 .89 615.28 626.24 602.52
REACTOR3 1918148 626685 631.21 631 .10 - - 616.28 609.04 593.76
PB-TNTA-MW10 1923399 623864 640.18 637.18 633.71 637.04 635.62 636.02 635.19 637.08
PB-TNTA-MW1 1 11922744 623518 640.50 637.54 630.50 632.82 633.56 635.01 635.02 635.72
IT-TNTB-BEDGW-001 1917218 618738 662.43 659.80 - 658.32 656.83
IT-TNTB-BEDGW-002 1918021 616835 673.35 670.10 -- -- - 666.44 670.46
PB-TNTC-MW03 1911391 621465 645.41 642.25 dry 639.20 635.01 637.34 635.82 641 .61
PB-TNTC-MW04 1910470 620413 654.43 651 .57 634.87 651 .07 648.51 648.28 646.49 651 .11
PB-TNTC-MW05 1911811 620692 651.81 648.75 628.01 647.62 643.28 646.19 645.89 648.79
PB-TNTC-MW06 1913006 620429 659.40 656.50 651 .93 655.20 654.56 654.94 653.37 655.68
PI3-WA-MW01 1909948 622641 644.43 642.00 630.43 627.96 640.34

1PI3-WA-MW02 L_IL0176 622124 , 633.65 630.84 629.76 628.87 2632.1

a Survey data are scaled to the Ohio State Plane Coordinate System (North Zone).
b Data from Dames& Moore, Sitewide Groundwater Investigation final Report (4/97) .
C

Data from Dames& Moore, Sitewide Groundwater Investigation Final Report (4/97) .
d Data from IT corporation, Site-Wide Groundwater Investigation (9/97).
e Data from IT corporation, 1 st quarterly water level measurement event report (110/97) .
f Data from IT corporation, 2nd quarterly water level measurements and 1 st semi-annual groundwater sampling event report (5/98).
9 Data from IT corporation, 3rd quarterly water level measurement event report (this volume).
h

Symbol denotes data are not available.
Temporary piezometer .
Well was dry at the time of the measurement.
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Table 2-5

Summary of Primary Groundwater Samples Collected
During the First Semi-Annual Site-Wide Groundwater Sampling Event

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Well
Identif !cation

Sample
Identification

Sampling
Date

Laboratory
Reference
Number

IT-AA1 -BEDGW-001 PBOW97-IT-AAl -BEDGW-001 -GW-5451 11/16/97 5450
IT-AAl-GW-002 PBOW97-IT-AAl -GW-002-GW-5490 11/20/97 5490

IT-AA2-BEDGW-001 PBOW97-IT-AA2-BEDGW-001 -GW-5460 11/20/97 5460
IT-AA2-GW-002 DRY (PIEZOMETER)

IT-AA3-BEDGW-001 PBOW97-IT-AM-BEDGW-001 -GW-5470 11/19/97 5470
IT-AA3-GW-002 Pl30W97-lT-AA3-GW-002-GW-551 0 11/19/97 5510
IT-ABGGW-002 Pl30W97-IT-ABG-GW-002-GW-5520 11/19/97 5520

IT-ABG-BEDGW-001 PB0W97-IT-ABG-l3EDGW-001-GW-5480 11/13/97 5480
BED-MW1 3 PB0W97-Pl3-l3ED-MW13-GW-58990 11/13/97 5890
BED-MW1 4 PB0W97-Pl3-l3ED-MW14-GW-5900 11/18/97 5900
BED-MW1 5 PB0W97-Pl3-l3ED-MW1 5-GW-591 0 11/18/97 5910
BED-MW16 PBOW97-P13-BED-MM 6-GW-5920 11/24/97 5920
BED-MW1 7 PB0W97-Pl3-BED-MW17-GW-5930 11/20/97 5930
BED-MW1 8 PB0W97-Pl3-l3ED-MW-1 8-GW-5940 11/19/97 5940
BED-MW1 9 PBOW97-PB-BED-MW1 9-GW-5950 11/14/97 5950
BED-MW20 Pl30W97-PB-BED-MW20-GW-5960 11/17/97 5960

IT-BG8-BEDGW-001 PBOW97-IT-BG&BEDGW-001 -GW-541 0 11/17/97 5410
GCL-MWO1 PBOW97-GCL-MWO1 -GW-5850 11/20/97 5850
GCL-MW02A PBOW97-GCL-MW02A-GW-5860 11/20/97 5860
GCL-MW02B PBOW97-GCL-MW02B-GW-5870 11/20/97 5870
GCL-MW03 Pl30W97-GCL-MW03-GW-5880 11/20/97 5880
IT-MWO1 PBOW97-IT-MWO1 -GW-5530 11/19/97 5530
IT-MWO2 PBOW97-IT-MW02-GW-5540 11/21/97 5540
IT-MWO5 Pl30W97-IT-MW05-GW-5550 11/19/97 5550
IT-MWO6 PBOW97-IT-MW06-GW-5560 11/19/97 5560
IT-MWO7 DRY (PIEZOMETER)
IT-MWO8 PBOW97-IT-MW08-GW-5580 11/19/97 5580
IT-MWO9 PBOW97-IT-MW09-GW-5590 11/21/97 5590
IT-MW10 PBOW97-IT-MW1 O-GW-5600 11/14/97 5600
MK-MW09 PBOW97-MK-MW09-GW-5720 11/16/97 5720
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Table 2-5

Summary of Primary Groundwater Samples Collected
During the First Semi-Annual Site-Wide Groundwater Sampling Event

Former Plum Brook Ordnance Works, Sandusky, Ohio
(Page 2 of 2)

Well
Identification

Sample
Identification

Sampling
Date

Laboratory
Reference
Number

MK-MW10 PBOW97-MK-MW10-GW-5730 11/14/97 5730
MK-MW1 1 PB0W97-MK-MW1 1 -GW-5740 11/18/97 5740
MK-MW12 PBOW97-MK-MW12-GW-5750 11/17/97 5750
MK-MW14 PBOW97-MK-MW14-GW-5760 11/16/97 5760
MK-MW15 PBOW97-MK-MW15-GW-5770 11/16/97 5770
MK-MW16 PBOW97-MK-MW16-GW-5780 11/21/97 5780
MK-MW17 PBOW97-MK-MW17-GW-5790 11/21/97 5790
MK-MW1 9 PBOW97-MK-MK1 9-GW-5800 11/16/97 5800
MK-MW20 PBOW97-MK-MW20-GW-5810 11/16/97 5810
MK-MW22 PBOW97-MK-MW22-GW-5820 11/14/97 5820
MK-MW23 PBOW97-MK-MW23-GW-5830 11/16/97 5830
MK-MW24 PBOW97-MK-MW24-GW-5840 11/13/97 5840

IT-MNTA-BED-GWO01 PBOW97-IT-MNTA-BEDGW-001-5440 11/20/97 5440
PR-MW7 PBOW97-PB-PR-MW7-GW-5690 11/17/97 5690
PR-MW8 PBOW97-PB-PR-MW8-GW-5700 11/17/97 5700
PR-MW9 PBOW97-PB-PR-MW9-GW-571 0 11/17/97 5710

REACTOR1 PBOW97-REACTOR1 -GW-5970 11/21/97 5970
REACTOR 2 DRY
REACTOR 3 DRY
TNTA-MW10 PBOW97-PB-TNTA-MW1 O-GW-561 0 11/19/97 5610
TNTA-MW1 1 PBOW97-PB-TNTA-MW1 1 -GW-5620 11/18/97 5620

IT-TNTB-BED-GWO01 PB0W97-IT-TNTB-BEDQW-001 -GW-5420 11/17/97 5420
IT-TNTB-BED-GWO02 PBOW97-IT-TNTB-BEDGW-002-GW-5430 11/16/97 5430

TNTC-MW3 Pl30W97-PB-TNTC-MW3-GW-5630 11/21/97 5630
TNTC-MW4 PBOW97-PB-TNTC-MW4-GW-5640 11/24/97 5640
TNTC-MW5 PBOW97--PB-TNTC-MW5-GW-5650 11/21/97 5650
TNTC-MW6 PBOW97-PB-TNTC-MW6-GW-5660 11/20/97 5660
WA-MW1 PBOW97-PB-WA-MW1 -GW-5670 11/21/97 5670
WA-MW2 PBOW97-PB-WA-MW2-GW-5680 11/23/97 5680
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were made and recorded . Purging was considered completed when the required volume was

removed and field parameters were stabilized for three consecutive readings, following proce-

dures stated in the site-wide QAPP (IT, 1996b). In the case of low yield wells, purging was

ceased after the well was purged dry three times.

The majority of overburden wells were sampled by low-flow technique using a peristaltic pump
equipped with disposable Tygon' tubing . Sampling tubing was discarded after each use to avoid
possible cross-contamination . Dedicated Teflon' bailers fitted with a bottom-emptying device
were used for collection of water samples from bedrock wells . Groundwater samples collected
using the peristaltic pump were filtered in the field using in-line 0.45 micronmeter (Arn) size
filters for metal analysis . Samples collected by bailer for metal analysis were filtered using

filtration apparatus through 0.45 Am filter paper at the site office as soon as possible following
sample collection. All groundwater sample bottles were prelabeled and were placed in coolers
packed with ice before being preserved and packed for shipment . Sample filtration, preservation,
packing, and shipment were performed in accordance with Section 5 .4 of the site-wide QAPP
(IT, 1996b) .

Z 7 Land Survey
Survey of all 11 monitoring wells and one piezometer installed in October 1997 was conducted
in November 1997 by a Ohio-registered professional land surveyor. A total of 35 existing
monitoring wells were re-surveyed in February 1998 in order to bring the coordinates on these
wells in line with other wells, and to collect top of casing data that were missing from most of
these wells . At each well location, the horizontal coordinates (northing and easting) were

surveyed in reference to the Ohio State Plane Coordinate system (north zone) while the elevation
was surveyed at the ground surface and at the top of the inner casing to the closest 0.01 foot,
referenced to the 1929 NGVD. The survey data were utilized to place newly installed monitoring
wells and re-surveyed wells on the site map. The complete land survey data are included in
Appendix E.

2.8 Decontamination Procedures
Decontamination of drill rig, downhole tools, and sampling equipment was performed in
accordance with Section 4.4.3 of the SAP (IT, 1996a) . Specifically, the drill rig, rods, drill bit,
and augers were cleaned at the decontamination pad using high pressure hot water from a Stearn-
cleaner before entering the drilling site, between sites, and after completion of the last borehole .
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Other equipment, including the water level indicator, slug, and transducer were decontaminated
by rinsing in sequence with soapy water, deionized (DI) water, methanol, and a final rinse with
DI water, and air dry before each use . Submersible pumps were decontaminated by running
approximately 5 gallons soapy water and 5 gallons DI water through the pump head and tubing .
Equipment rinsate samples were collected and analyzed for the same parameters as the primary
sample . The results of the equipment rinsate samples exhibited no detectable chemicals,
confirming the effectiveness of the decontamination process .
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3.0 Water Level Changes Since the Second Quarterly
Monitoring

3.1 Water Level Change in the Overburden Water-Bearing Zone
With the exception of one overburden well, all overburden wells exhibited higher water levels
than the last measurements taken in November 1997 (IT, 1998) . The average rise in the overbur-
den wells was 2.96 feet . The maximum rise of 12 .38 feet occurred at PB-WA-MWO I located in
the West Area RedWater Ponds area while the minimum change of 0.70 feet was observed at
PB-TNTA-MW1 I along the west edge of the Trinitrotoluene (TNT) Manufacturing Area A
(TNTA) (Table 2-4) . One well (MK-MW20) located in the vicinity of the Upper Toluene Tank
area showed a 1 .83-foot drop in the water level from the last measurement. The fact that all but
one well exhibited elevated water levels since the last measurementin November 1997 reflects a
relatively wet season contributing more recharge to the overburden water-bearing zone .

As discussed in the second quarterly report (IT, 1998), the majority of the overburden wells
showed slightly lower water levels in comparison to the water levels measured on August 27,
1997 (IT, 1997b) . The average decline in water level elevation in overburden wells is 1 .25 feet.
However, several wells showed higher water levels than the last measurements. There appears to
be no apparent correlation between water level changes and the well locations, reflecting the
heterogeneous nature of the overburden materials at the site . Figures 3-1 and 3-2 present the
overburden groundwater elevation contour maps based on the first and second monitoring event
data, respectively . The groundwater elevation contour map generated using the third quarterly
monitoring data is presented in Figure 3-3 . Comparison of Figures 3-1, 3-2, and 3-3 exhibits a
similar contour pattern and flow pattern between all three measuring events, suggesting that
groundwater flow directions in the overburden water-bearing zone at PBOW are relatively stable
from season to season . The predominant groundwater flow directions in the overburden are to the
north and northeast . Northern flow dominates in areas west of the Magazine Area with northeast-
ern flow dominating in and east of the Magazine Area.

3.2 Water Level Change in the Bedrock Water-Bearing Zone
The third quarterly data indicate a complex water level fluctuation pattern commonly observed
in a predominantly limestone water-bearing zone . Of the 19 bedrock wells measured, water
levels rose in 12 wells while declining in 7 other wells . The maximum rise (5 .45 feet) occurred in
PB-BED-MW16 north of the Upper Toluene Tank area and the maximum water level drop

KN/4179/3rdgw/4179GW.WPM9-04.-98(3 :19 pm) 3-1
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(23.72) was observed in Reactor 2. Two other reactor wells (Reactor I and 3) and one well (PB-

BED-MW13) located immediately north of the TNT Manufacturing Area C (TNTC) exhibited

erratic water level changes with water levels dropping 11 . 19 feet, 15.28 feet, and 21 .07 feet,

respectively . The average water level change in all bedrock wells measured since the second

quarterly event was 2.62 feet . However, excluding the erratic water level fluctuation in three

reactor wells and the PB-BED-MW13, the average change in water levels was calculated to be

1 .44 feet, reflecting a overall rise in the majority of the bedrock wells since their last measure-

ment. The erratic water level fluctuation observed in wells other than the Reactor wells is

attributable to the extreme heterogeneous nature of the limestone bedrock, in which groundwater

flows preferentially along solutionally enlarged fractures .

Similar fluctuations in water levels were also observed during the second quarterly measurement,
the water level change since the first quarterly measurement ranged from +10.96 feet at Reactor 2
to -7.24 feet at Reactor 3, both close to the Reactor Building . Outside the Reactor Building Area,

the maximum observed water level changes in bedrock wells were +8 .50 feet in BED-MW15 and

-1 .59 feet in BED-MW17, respectively . Figures 3-4 and 3-5 show the bedrock groundwater
elevations based on the August and November measurement data, respectively. Excluding the

reactor wells, the average water level change from the first to the second quarter was 1 .05 feet .

Figure 3-6 presents groundwater elevation contours using the third quarterly measurement data .
Comparison of Figures 3-5 and 3-6 exhibits a fairly similar contour and flow pattern, suggesting
that groundwater flow directions in the bedrock water-bearing zone at PBOW are relatively

stable . The groundwater elevation contour map for the first quarterly event (Figure 3-4) was
constructed from less well data than either Figures 3-5 or 3-6 . However, the general groundwater

flow pattern was not noticeably different from that of the subsequent events . The predominant

groundwater flow directions are north and northeast . Northern flow dominates in areas west of

the Magazine Area with a prominent groundwater trough developed between TNTC and the

Reactor facility . This trough may serve to focus groundwater and contaminant flow within the

bedrock. Northeastern flow dominates in the Magazine Area and areas to the east of the

Magazine Area.
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4.0 Site-Wide Geology and Hydrogeology Characteristics

Figure 4-1 presents two geologic cross-sections constructed along anorth-south transect (A-A')

and awest-east transect (B-B') across much of the facility, based on available monitoring well

boring logs . The purpose of these geologic cross sections is to show the thickness variations and

spatial relationships between the water-bearing zones. The locations of these two cross-sections

are presented in Figure 2- 1 .

Both cross sections reveal a rather variable thickness in the overburden materials . In much of the

center and east portion of the facility, the Ohio Shale layer exists between the overburden uncon-

solidated materials and the underlying limestone bedrock. The shale layer pinches out in the

western portion of the facility, leaving the overburden materials directly on top of the limestone

bedrock . In places, the presence of the shale layer between the overburden and limestone bed-

rock appears to locally separate the two water-bearing zones. For example, during the second

quarterly event, the well pair installed in Acid Area I (AAl) exhibited a groundwater elevation

of 610.52 feet in the bedrock well (IT-AAl-BEDGW-001) and 634.63 feet in the overburden

well (MAM-GW002). Similar observations were also obtained in the third quarterly measure-

ment for this well pair with the water level in the overburden well (IT-AAl-GWO02) being 27.26

feet higher than that in the adjacent bedrock well (IT-AAl-BEDGW-001) Thesignificant

difference in water level elevations between the two wells only 10 feet apart seems to indicate

little connection between the overburden and the underlying bedrock water-bearing zone in that

location . However, in the ABG area, the well pair (IT-ABG-BEDGW-001 and IT-ABGGW-002)

showed an almost identical water level elevation (Table 2-4) in both second and third quarterly

events . Soil boring data indicate a shale layer between the overburden and the limestone in both

locations . Therefore, the presence of a shale layer underneath the overburden material does not

necessarily provide a hydraulic barrier between the two water-bearing zones. In the western part

of the facility where the shale layer is generally absent, the overburden and bedrock water-

bearing zones are hydraulically connected .

The reasons for the significant variations in water level elevation in some bedrock wells observed

during this quarterly water level monitoring are not clear . It is possible, however, that some of

these wells are located in areas of relatively high fracture density and are thus more easily fed by

recharge water . In such locations, the two water-bearing zones are hydraulically connected . At

PBOW, the groundwater flow regime in the bedrock water-bearing zone is controlled more by
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the hydraulic properties of the bedrock than by seasonal variations in the amount of available
infiltration . On the other hand, the hydrogeological regime of the overburden water-bearing zone
depends primarily on seasonal recharge . Subsequent water level measurements should be closely
monitored in these wells .
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5.0 Analytical Program

All groundwater samples for chemical analysis were analyzed by Quanterra Environmental
Services . The analytical data packages were submitted by the laboratory to the IT data manage-
ment group for input into the IT Environmental Management System' (ITEMS') database
system in accordance with the QAPP (IT, 1996c). Data validation was performed by an
independent third party contractor and the results are presented in Appendix E. The laboratory
analytical data packages, including the data summary, hits summary, and risk-based concentra-
tion (RBC) comparison summary, are included in Appendix F.

5.1 Analytical Parameters and Methodologies
Chemical analyses for the GWI were performed in accordance with guidelines in the U.S .
Environmental Protection Agency (EPA) document titled Test MethodsJor Evaluating Solid
Waste (SW-846) (EPA, 1986). Methods used for analysis by the laboratory are shown in Table
5- 1 . All analytical data were reported in accordance with the EPA Level IV Contract Laboratory
Program (CLP)-like data package and were in compliance with the EPA definitive data require-
ments . The regulatory compound/analyte list reported was the target compound list for organics
and the target analyte list for inorganics as defined by the most recent CLP statement of work.
These data packages have been reviewed for completeness, accuracy, and representativeness as
prescribed in the QAPP (IT, 1996c) . All analytical data presented in this report were validated
and blank corrected . Data validation was performed by an independent subcontractor and the
validation summary is presented in Appendix E. All samples were submitted to the laboratory
accompanied by an analysis request/chain of custody (AR/COC) form. The AR portion of the
form provides project specific analytical specifications and quality control (QC) instruction to the
laboratories . A formal COC record was included as part of the document, ensuring documenta-
tion of custody for sample transportation, storage, and eventual disposition by the laboratory .
Copies of all custody documentation are included in the data packages submitted.

The analytical data has been assessed with regard to the project specific objectives . All elements
of data evaluation were compiled and used to determine the usability and overall applicability of
the resulting data . Evaluation of the data using the specific data quality objectives established for
the project resulted in the determination that the data set is valid and of sufficient quality to meet
the objectives of the investigation . There were no significant problems observed that would
adversely affect the application of the data or the success of the overall investigation .

KN/4179/3rdgw/4179GW .WPM9-04-98(1:30pm) 5-1



Table 5-1

Summary of Analytical Methods for Groundwater Samples
First Semi-Annual Groundwater Sampling
Site-Wide Groundwater Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

Parameter Name Groundwater Analytical Method

TCL Volatile Organic Compounds EPA SW-846 8260A
TCL Sernivolatile Organic Compounds EPA-SW846 3520B/8270B
Nitroaromatics EPA SW-846 Modified 8330
Total and Dissolved TAL Metals EPA SW-846 301 OA/601 0 706OAf7470A(7740
Polychlorinated Biphenyls EPA SW-846 3520B/8081
Hardness EPA 130.2
Alkalinity EPA 310.1
Total Organic Carbons EPA SW-9060
Total Dissolved Solids EPA 160.1
Total Suspended Solids EPA 160.2
Chloride EPA 325.3
Cyanide (Total) EPA SW-846 901 OA/9012
Nitrate EPA 352.1
ISulfate EPA 375.3

Notes: TAL - Target Analyte List . Metals include Ag, Al, Ba, Be,
Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, TI, V,
Zn, As, Hg, and Se.
TCL - Target Compound List .
Analytical methods from December 1990, SW-846 - 3rd edition,
September 1986 and subsequent revisions (Revision 1, December 1990, Update 1,
July 1992, and Update 2, September 1994) .
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5.2 Blank Correction
The analytical data generated by the GWI were evaluated in regard to the results in associated

field blanks, trip blanks, equipmentrinsates, and laboratory method blanks . The method blank
results reported with the analytical data were evaluated for high readings characteristic of

background or process contamination. There were no significant concentrations detected in the
designated blank samples that indicate any analytical process out of control or require further

corrective action . During the blank correction process, any compound or analyte detected in both

the sample and an associated blank is qualified if the sample concentration is less than five times

(5x) the blank concentration for target compounds or ten times (IOx) the blank concentration for

common laboratory contaminants . Compounds considered to be common laboratory contami-
nants that fall under the lOx rule include methylene chloride, acetone, toluene, 2-butanone, and

common phthalate esters . Typically, the sample quantitation limit is elevated to the concentration

found in the sample. This evaluation process is often referred to as the "5x/lOx rule". If acom-
pound or analyte is found in a blank but not detected in the sample, no action is necessary. In

instances where more than one blank is associated with a given sample, qualification is based

upon a comparison with the associated blank having the highest concentration of a contaminant.
During the blank correction process, only the "5x/lOx rule" is applied and the analytical results
are never corrected by subtracting any blank values ; therefore, blank correction does not result in

the alteration of any analytical data. The analytical data presented in this report were blank

corrected as a function of the data validation process described above.

5.3 Screening Criteria
The analytical data obtained from the first semiannual groundwater event have been screened
against RBCs derived from the published EPA Region 3 tables (EPA, 1997) . RBCs are media-
specific contaminant levels used to reduce the list of site-related chemicals carried through all the
steps of the chemical of potential concern (COPC) selection and quantitative risk assessment .
RBCs have been conservatively derived by assuming a residential receptor, applying high-end
values for most of the exposure variables, and setting the target cancer risk at 1W and the target
hazard index (HI) at 0 . 1 . The cancer risk of 10-6 reflects the lower end of the target risk range as
defined in the National Contingency Plan (EPA, 1990) . The HI of 0. 1 provides additional protec-
tion from noncancer effects arising from exposure to multiple chemicals. Chemicals present in
environmental media at concentrations below the RBCs will not contribute significantly to total
site risk .
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RBCs were obtained preferentially from the EPA Region 3 tables compiled for this purpose

(EPA, 1997). No attempt was made to develop RBCs for ubiquitous, nutritionally essential
elements unlikely to be toxic at concentrations ordinarily found in environmental media and for
which toxicity values are unavailable (i.e., calcium, magnesium, potassium, and sodium). RBCs

used in the screening data are presented in Chapter 6.0 tables as well as in Appendix B.

RBCs for tap water were used to screen contaminants in groundwater, assuming that household
use of groundwater results in the most restrictive contamination levels .
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6.0 Analytical Results

A total of 44 existing and I I new monitoring wells were sampled during the first semiannual
groundwater sampling event at PBOW. Of these, 38 wells are screened to monitor the overbur-

den water-bearing zone and 17 are screened in the bedrock water-bearing zone. Because the
wells are located in various geographic locations representing individual areas of concern across
the PBOW site, the discussion of analytical results is presented based on these locations:

e West Area Red Water Ponds (WARVYT) Area

& Pentolite Road Red Water Ponds (PRRVYT) Area

0 TNTA

0 TNTManufacturing Area B (TNTB)

0 TNTC

0 Acids Areas and the Maintenance Shop Area

Burning Ground Areas (G-8 Burning Ground [BG8], Additional Burning Ground
[ABG], and Taylor Road Burning Ground)

0 UpperToluene Tank Area

0 Other Areas (Reactor Building Area, Disposal Area No.3, and BED-MW20).

All detected constituents in groundwater samples are summarized on various tables ; those having
concentrations above RBCs were highlighted . Detected chemical constituents with concentra-
tions exceeding respective RBCs are also presented in figures . Note that the discussion of anal-
ytical results focuses on those constituents that were detected at concentrations exceeding the
respective RBCs. Chemical constituents that were detected at concentrations below the
respective RBCs are summarized in tables but are not discussed in detail .

Pesticides and polychlorinated biphenyls (PCB) were analyzed for in all primary samples and the
concentrations were all below detection limits . However, elevated detection limits (50 micro-
grams per liter [Mg/LI) were reported in PB-PR-MW7 and PB-PR-MW8 due to dilution .
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Dilution was necessary due to matrix interference. The detection limit for pesticides and PCBs
without dilution was 1 .0 pg/L.

6.1 West Area Red Water Ponds
Five overburden wells and one bedrock well were sampled in the vicinity of the WARWP area:

0 Overburden wells
IT-MWO2, IT-MWO8, IT-MW10, WA-MWOI, WA-MW02

0 Bedrock well
- PB-BED-MW14 .

6. 1.1 Overburden Wells

6.1.1.1 Volatile Organic Compounds
Of the five overburden wells sampled, IT-MW02, IT-MWO8, and PB-WA-MWOI exhibited no

detectable volatile organic compounds (VOC). IT-MW10 displayed an estimated concentration
of carbon disulfide (0 .17 gg/L) and PB-WA-MW02 contained total xylene at an estimated
concentration of 0.17 gg/L; both were significantly below the RBCs (Table 6-1, Figure 6-1) .

6.1.1.2 Semivolatile Organic Compounds
Of the five sampled overburden wells, IT-MWO8 and PB-WA-MW02 showed no detectable

levels of sernivolatile organic compounds (SVOC). bis(2-Ethylhexyl)phthalate was present in

IT-NIWIO at an estimated concentration of 5 .1 pgIL, slightly above the RBC of 4.8 ligfL. Di-n-

octal phthalate was detected in PB-WA-MWO1 at 2.7 Vg/1- which is below the RBC of 73 pgfL.

Four SVOCs (nitroaromatics) were detected in IT-MW02 at levels exceeding their respective

RBCs, including 2,4-dinitrotoluene (DNT) (43 pg/L), 2,6-DNT (7.1 pgfL), 2-nitroaniline (1 .5

pg/1L), and4,6-dinitro-2-methylphenol (12 pg/L) (Table 6-2, Figure 6-1) .

6.1.1.3 Nitroaromatic Compounds
Nitroaromatic compounds were present exclusively in the sample collected from IT-MWO2

which is located immediately adjacent to the former red water pond. The detected compounds
exceeding RBCs included 1,3-dinitrobenzene (DNB) (17 Vtg/L), 2,4-DNT (47 gg/L), and 2,6-
DNT (7.8 gg/L) . 1,3,5-trinitrobenzene (TNB) was also detected but at a concentration (14 pg/L)
below the RBC (Table 6-3) . The compounds 2,4-DNT and 2,6-DNT were also detected at
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Table 6-1

Summary of Detected Volatile Organic Compounds
Overburden Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 3)

Sample Location : GCL-MWO1 GCL-MW02A GCL-MW02B GCL-MW03 IT-AAl-GWO02 IT-ABG-GW-002
Sample Number : 5850 5860 5870 5880 5490

-
5520

Sample Date : 20-Nov-97 20-Nov-97 20-Nov-97 20-Nov-97 20-Nov-97 19-Nov-97
Units : pg/L pg/L pg/L pg/L pg/L pg/L

VOLATILES RBC' Result (VQ)" Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQ)
1,1,1-TRICHLOROETHANE 160 ndc nd nd nd nd nd
1,1-DICHLOROETHANE 81 nd nd nd nd nd nd
1,1-DICHLOROETHENE 0.044 nd nd nd nd nd nd
ACETONE 370 nd nd nd nd nd nd
BENZENE 0.36 nd nd nd nd nd
CARBON DISULFIDE 160 nd 0.64(J) nd nd nd 0.24(J)
CHLOROBENZENE 3.9 nd nd nd nd nd nd
CHLOROETHANE 3.6 nd nd nd nd nd nd
CHLOROFORM 0.15 nd nd nd nd nd nd

NE CHLORIDE 4.1 nd nd nd nd nd nd
TOLUENE 75 nd nd nd nd nd nd
TOTALXYLENES 1200 nd nd nd nd nd L35LJJ_

Sample Location : IT-MWOI IT-MWO2 IT-MWO5 IT-MWO6 IT-MW08 IT-MWO9
Sample Number : 5530 5540 5550 5560 5580 5590

Sample Date : 19-Nov-97 21 -Nov-97 19-Nov-97 19-Nov-97 19-Nov-97 .23-Nov-97
Units: pg/L pg/L pg/L pg/L pg/L pg/L

VOLATILES RBC Result (VQ) Result (VQ) Result NQ) Result (VQ) Result (VQ) Result (VQ)
1,1,1-TRICHLOROETHANE 160 nd nd nd nd nd nd
1,1-DICHLOROETHANE 81 nd nd nd nd nd nd
1,1-DICHLOROETHENE 0.044 nd nd nd nd nd nd
ACETONE 370 nd nd 22(J) nd nd nd
BENZENE 0.36 nd nd nd nd nd nd
CARBON DISULFIDE 100 nd nd 0.21 (J) nd nd nd
CHLOROBENZENE 3.9 nd nd nd nd nd 0.17 J
CHLOROETHANE 3.6 nd nd nd nd nd nd
CHLOROFORM 0.15 nd nd nd nd nd nd
METHYLENE CHLORIDE 4.1 nd nd nd nd nd nd
TOLUENE 75 nd nd nd 0.2(J) nd nd
ITOTAL XYLENES 1200 0.31 (J) nd nd n nd nd
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Table 6-1

Summary of Detected Volatile Organic Compounds
Overburden Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 3)

Sample Location : IT-Mw10 MK-MWO9 MK-MW1I MK-MW14 MK-MW15 MK-MW16
Sample Number: 5600 5720 5740 5760 5770 5780

Sample Date : 14-Nov-97 16-Nov-97 18-Nov-9T 16-Nov-97 16-Nov-97 21 -Nov-97
Units:

------
g/L pg/L pg/L pg/L pg/L pg/L

VOLATILES- FRBC Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQ)
1,1,1 -TRICHLOROETHANE 160 nd nd nd nd nd nd
1,1-DICHLOROETHANE 81 nd nd nd nd nd nd
1,1-DICHLOROETHENE 0.044 nd nd nd nd nd nd
ACETONE 370 nd nd nd nd nd nd
BENZENE 0.36 nd nd nd nd nd nd
CARBON DISULFIDE 100 0.17(J) nd 0.31 (J) 0.32(J) 0 .38(J) nd
CHLOROBENZENE 3 .9 nd nd nd nd nd nd
CHLOROETHANE 3.6 nd nd nd nd nd nd
CHLOROFORM 0.15 nd nd nd nd nd nd
METHYLENE CHLORIDE 4.1 nd nd nd nd nd

-
nd

ITOLUENE 75 nd 0.13(J) nd nd I nd
-4

nd
-ITOTAL XYLENES 1200 nd 0.13(J) nd nd nd nd

Sample Location : MK-MW17 MK-MW19 MK-MW20 MK-MW23 PB-PR-MW7 PB-PR-MW8
Sample Number: 5790 5800 5810 5830 5690 5700

Sample Date : 21 -Nov-97 16-Nov-97 16-Nov-97 16-Nov-97 17-Nov-97 17-Nov-97
Units: g/L Pg/l Pg/l Pg/l Pg/l Pg/l

VOLATILES RBC Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQL_
1,1,1-TRICHLOROETHANE 160 nd nd nd nd nd
1,1-DICHLOROETHANE 81 nd 17 nd nd nd nd
1,1-DICHLOROETHENE 0.044 nd $ nd nd nd nd
ACETONE 370 nd nd nd 68(J) nd nd
BENZENE 0.36 nd nd nd nd nd nd
CARBON DISULFIDE 100 nd nd nd 0.37(J) nd nd
CHLOROBENZENE 3.9 nd nd nd nd nd nd
CHLOROETHANE 3.6 nd 2.5 nd nd nd nd
CHLOROFORM 0.15 nd nd nd nd nd
METHYL NE CHLORIDE 4.1 nd nd nd nd nd nd
TOLUENE 75 nd 6.1 In '5070~vl nd nd nd
TOTALXYLENES 1200 nd nd 1 1 00(j) I nd nd nd
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Table 6-1

Summary of Detected Volatile Organic Compounds
Overburden Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 3)

Sample Location : PB-PR-MW9 PB-TNTA-MW10 PB-TNTC-MW5 PB-TNTC-MW6 PB-WA-MW1 PB-WA:MW2
Sample Number : 5710 5610 5650 5660 5670 5680

Sample Date : 17-Nov-97 18-Nov-97 21 -Nov-97 20-Nov-97 21 -Nov-97 23-Nov-97
Units : pg/L Pg/I Pg/I Pg/I 5/1 pg/L

VOLATILES RBC Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQ)
1,1,1-TRICHLOROETHANE 160 nd nd nd nd nd nd
1,1-DICHLOROETHANE 81 nd nd nd nd nd nd
1,1-DICHLOROETHENE 0.044 nd nd nd nd nd nd
ACETONE 370 nd 35(J) nd nd nd nd
BENZENE 0.36 nd nd nd nd nd nd
CARBON DISULFIDE 100 nd nd nd nd nd nd
CHLOROBENZENE 3.9 nd nd nd nd nd nd
CHLOROETHANE 3.6 nd nd nd nd nd nd
CHLOROFORM 0.15 nd nd nd nd nd nd
METHYLENE CHLORIDE 4.1 nd nd nd nd nd nd
ITOLUEN 7 nd nd nd nd nd nd
ITOTAL XYLENES nd nd nd nd nd 0.17 (J)

aRisk-Based Concentrations (1113C), calculated from EPA Region 3 RBC table (11997) .
bAnalytical result with data validation qualifier in brackets ; J denotes estimated result; shaded denotes detected concentration was above R13C .
'Not detected .
pg/L - Micrograms per liter.
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Table 6-2

Summary of Detected Sernivolatile Organic Compounds
Overburden Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Location : GCL-MWOI GCL-MW02B IT-MWO2 IT-MW10 MK-MW10 MK-MW12 MK-MW14 MK-MW15
Sample Number : 5850 5870 5540 5600 5730 5750 5760 5770

Sample Date : 20-Nov-97 20-Nov-97 21-Nov-97 14-Nov-97 13-Nov-97 17-Nov-97 16-Nov-97 16-Nov-97
Units :

-
pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L

SEMIVOLATILES ---FRBC -----------Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQ) _2222jjY9L

2,4-DINITROPHENOL 7.3 ndo nd nd nd nd nd nd nd
2,4-DINITROTOLUENE 7.3 nd nd nd nd nd nd nd
2,6-DINITROTOLUENE 3.7 nd nd nd nd nd nd nd
2-METHYLPHENOL 180 nd nd nd nd nd nd nd nd
2-NITROANILINE 0.22 nd nd ~i i6(j nd nd nd nd nd
3-NITROANILINE 11 nd nd nd nd nd nd nd nd
4,6-DINITRO-2-METHYLPHENOL 0.37 nd nd #g nd nd nd nd nd
4-METHYLPHENOL 18 nd nd nd nd nd nd nd nd
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 nd nd 011' '2Tom N'T" 1 .7(J)
DI-n-OCTYL PHTHALATE 73 nd nd nd nd nd nd nd nd
IDIETHYL PH HALATE 1 2900 nd 2.7(J) nd nd nd nd nd nd
JPHENOL 1 2200 nd nd nd nd nd nd nd nd

Sample Location : MK-MW16 MK-MW20 MK-MW23 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9 PB-TNTC-MW6 PB-WA-MWI
Sample Number: 5780 5810 5830 5690 5700 5710 5660 5670

Sample Date : 21 -Nov-97 16-Nov-97 16-Nov-97 17-Nov-97 17-Nov-97 17-Nov-97 20-Nov-97 -21-Nov-97
Units : pg/L pg/L pg/L pg/L pg/L pg/L pg/L pg/L

SEMIVOLATILES Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQ)
2,4-DINITROPHENOL 7.3 nd nd nd nd 000XV 1,_8, nd nd
2,4-DINITROTOLUENE 7.3 nd nd nd .11MEW 0,W-01150AN nd nd
2,6-DINITROTOLUENE 3.7 nd nd nd AQ(JYREM, !W,' nd nd nd
2-METHYLPHENOL 180 nd nd nd nd nd nd nd
2-NITROANILINE 0.22 nd nd nd nd nd nd nd nd
3-NITROANILINE 11 nd nd nd nd nd nd
4,6-DINITRO-2-METHYLPHENOL 0.37 nd nd nd nd nd nd
4-METHYLPHENOL 18 nd nd nd nd nd nd nd
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 2.4(J) nd nd nd nd $'(J)') nd
DI-n-OCTYL PHTHALATE 73 nd nd 9.3(J) nd nd nd nd 2.7(J)
IDIETHYL PH HALATE 1 2900 1 nd nd nd nd nd nd nd nd
JPHENOL 1 2200 1 nd I 6.8(J) I nd nd I nd nd nd nd

aRisk-based concentrations (RBC), calculated from EPA Region 3 RBC table (1997) .
bAnalytical result with data validation qualifier in brackets ; J denotes estimated result ; shaded denotes detected concentration wasabove RBC.
Not detected .
pg/L - Micrograms per liter .
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Table 6-3

Summary of Detected Nitroaromatic Compounds
Overburden Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Location : IT-MWO2 MK-MW17 MK-MW22 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9
Sample Number: 5540 5790 5820 5690 5700 5710

Sample Date: 21 -Nov-97 21 -Nov-97 14-Nov-97 17-Nov-97 17-Nov-97 1 7-Nov-97
Unit: pg/L g/L pg/L pg/L pg/L

.
pg/L

EXPLOSIVES RBC' Result (VQ)" Result (VQ) Result (VQ) Result (VQ) Result (VQ) . Result (VQ)
1,3,5-TRINITROBENZENE 110 14 ndc 0.24 nd
1,3-DINITROBENZENE 0.37 n n A
2,4,6-TRINITROTOLUENE 2 .2 nd nd 0.74 nd nd nd
2,4-DINITROTOLUENE 7.3 nd 0.2 01h 7
2 6-DINITROTOLUENE nd 0.53 nd nd nd
,r4-AMINO-2,6-DINITROTOLUENE 0.22 nd ""'T 777, 7a nd nd nd

aRisk-based concentrations (RBC), calculated from EPA Region 3 RBC table (1997) .
bAnalytical result with data validation qualifier in brackets ; J denotes estimated result ; shaded denotes detected concentration was above RBC.
Not detected .
pg/L - Micrograms per liter.
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comparable levels under the SVOC analysis at comparable levels (Section 6.1.1 .2). Only the
highest detected values for these two compounds are presented in Figure 6-1 .

6.1.1.4 Inorganic Compounds and Cyanide
Both total and dissolved manganese were detected at concentrations exceeding the RBC of 0.073
milligrams per liter (mg/L) in all five samples . In addition, total iron (3.04 mg/L) exceeded the
RBC of 1 . 1 mg/L in IT-MW 10 and an estimated total aluminum concentration (3.72 mgfL)
exceeded the RBC of 3.7 mg/L in PB-WA-MW02 (Table 6-4, Figure 6-2) . Other metals detected
at concentrations below the RBCs included chromium, copper, lead, nickel, selenium, and zinc .

Cyanide was only detected in PB-WA-MW02 at a concentration of 0.079 mg/L, slightly above
the RBC of 0.037 mg/L (Table 6- 4, Figure 6-2) .

6.1.2 Bedrock Wells

6.1.2.1 Volatile Organic Compounds
Five VOCs were detected in PB-BED-N4W14 (Table 6-5), including benzene, carbon disulfide,
ethyl benzene, toluene, and xylene . Of these, only benzene (1.1 pg/L) exceeded the RBC of 0.36
Vg/L (Figure 6-3) .

6.1.2.2 Semivolatile Organic Compounds
The concentrations of SVOCs were all below detection limits . However, elevated detection
limits were reported due to matrix interference.

6.1.2.3 Nitroaromatic Compounds
The concentrations of nitroaromatic compounds were all below detection limits (Table 6-6) .
However, elevated detection limits were reported due to matrix interference .

6.1.2.4 Inorganic Compounds and Cyanide
Six metals (aluminum, chromium, iron, manganese, nickel, and zinc) were detected in both
filtered and/or unfiltered groundwater samples from PB-BED-MW14 with concentrations below
respective RBCs (Table 6-7) .

Cyanide (total) was detected in PB-BED-MW14 at a concentration of 16 pg/L which is below the
RBC value of 73 pg1L (Table 6-7) .

KN/4179/3rdgw/4179GW.WPD09-04-98(1 :30 pm) 6-3



Table 6-4

Summary of Detected Metals and Cyanide
Overburden Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 7)

Sample Location : GCL-MWO1 GCL-MW02A GCL-MW02B GCL-MW03 IT-AAI-GW-002 IT-AA3-GW-002
Sample Number : 5850 5860 5870 5880 5490 5510

Sample Date : 20-Nov-97 20-Nov-97 20-Nov-97 20-Nov-97 20-Nov-97 19-Nov-97
Units : mg/L mg/L mg/L mg/L mg/L mg/L

METALS Result(VQ)' Result(VQ) Resuty2L Result(VQ) Result(VQ) Result(YgL_
ALUMINUM 3.7 NO 0.878(J) 0.451 (J) 2.39(J) 2.02(J)
ALUMINUM Fc 3.7 nd" nd nd nd nd . nd
ARSENIC 0.000045 ~WIN#':'Q$0 nd nd nd
ARSENIC F 0.000045 nd nd- nd nd nd nd
BARIUM 0.26 nd nd nd nd nd nd
BARIUM F 0.26 nd nd nd nd nd nd
CHROMIUM 0.018 0.0119 nd nd
CHROMIUM F 0.018 nd nd nd nd nd nd
COBALT 0.22 nd nd nd nd nd nd
COBALT F 0.22 nd nd nd nd nd nd
COPPER 13 0.048 nd nd nd nd 0.0336
COPPER F 13 nd nd nd nd nd nd
IRON 1 .1

W

IRON F 1 .1 0.806 %f IM* 0.892 nd
LEAD 0.015 nd nd nd nd
LEAD F 0.015 nd nd 0.0032 nd nd nd
MANGANESE 0.073
MANGANESE F 0.073 "JIMMUM WIN- 0"NWI-11" "'R
MERCURY 0.0011 nd nd nd nd nd nd
MERCURY F 0.0011 nd nd nd nd nd nd
NICKEL 0.073 0.0718 nd nd nd nd nd
NICKEL F 0.073 nd nd nd nd nd nd
SELENIUM 0.018 nd nd nd nd nd
SELENIUM F 0 ..018 nd nd nd nd nd nd
VANADIUM 0.026 nd nd nd nd nd nd
VANAD F 0.026 nd nd nd nd nd nd
ZINC 1 .1 0.116 nd nd T nd 0.0674 1 0.0999
ZINC F 1 .1 0.022(J) nd 0.0237(J) nd nd 0.0499
CYANIDE (total) 0.073 nd nd nd nd nd nd

KN/4179/3rdgwrrbl6_4(tbl6_4)/9/3198(6 :28 PM)



Table 6-4

Summary of Detected Metals and Cyanide
Overburden Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 7)

Sample Location : IT-ABG-GW-002 IT-MWO1 IT-MWO2 IT-MWO5 IT-MWO6 IT-MW08
Sample Number : 5520 5530 5540 5550 5560 5580

Sample Date : 19-Nov-97 19-Nov-97 21 -Nov-97 19-Nov-97 19-Nov-97 19-Nov-97
Units: mg/L mg/L mg/L mg/L mg/L mg/L

METALS RBC Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(y2L_
ALUMINUM 3.7 ,,Ib-3M nd Fd nd nd
ALUMINUM F 3.7 nd nd nd nd nd nd
ARSENIC 0.000045 nd nd nd nd
ARSENIC F 0.000045 nd nd nd nd nd
BARIUM 0.26 0.314 nd nd nd nd nd
BARIUM F 0.26 nd nd nd nd nd nd
CHROMIUM 0.0118 X nd nd 0.0106 nd nd
CHROMIUM F 0.018 nd nd nd nd nd nd
COBALT 0.22 0.0723 nd nd nd nd nd
COBALT F 0.22 nd nd nd nd nd nd
COPPER 13 0.243 nd 0.0626 nd nd nd
COPPER F 13 nd nd 0.0416 nd nd nd
IRON 1 .1 x~ Y A nd ;62,,UTUT 0.498
IRON F 1 .1 1 .09 nd XMIM06N nd 0.443
LEAD 0.015 nd nd 0.0066 nd nd
LEAD F 0.015 nd nd nd nd nd nd
MANGANESE 0.073 ENO,"*
MANGANESE F 0.073 nd
MERCURY 0.0011 nd 0.00045 nd 0.0003 0.0003 0.00024
MERCURY F 0.0011 nd nd- nd nd nd nd
NICKEL 0.073 NW',!0, nd nd nd nd nd
NICKEL F 0.073 nd nd nd nd nd nd
SELENIUM 0.018 0.0082 nd nd nd nd nd
SELENIUM F 0..618 nd nd nd nd nd nd
VANADIUM 0.026 MWOOT nd nd nd nd nd
VANADIUM F 0.026 nd nd nd nd nd nd
ZINC 1 .1 1 0.836 0.0516 nd o.o476 0.0474 0.0234
ZINC F 1 .1 nd 0.0469 0.0272(J) nd 0.0276 0.0331
CYANIDE (total) 1 0.073 nd nd nd nd nd nd

KN14179/3rdgwnbl6-4(lbl6_4)/9/3198(6:28 PM)



Table 6-4

Summary of Detected Metals and Cyanide
Overburden Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 7)

Sample Location : IT-MW09 IT-MWIO MK-MW09 MK-MW10 MK-MW1 I MK-MW12
Sample Number : 5590 5600 5720 5730 5740 5750

Sample Date : 23-Nov-97 14-Nov-97 16-Nov-97 13-Nov-97 1 8-Nov-97 17-Nov-97
Units : mg/L mg/L mg/L mg/L mg/L mg/L

METALS RBC Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ)
ALUMINUM 3.7 1 .2(J) 1 .04 nd 1 .14 0.31
ALUMINUM F 3.7 nd nd nd nd nd nd
ARSENIC 0.000045 nd nd- nd nd nd nd
ARSENIC F 0.000045 nd nd nd nd nd nd
BARIUM 0.26 nd nd nd nd nd nd
BARIUM IF 0.26 nd nd nd nd nd nd
CHROMIUM 0.018 0.0104 nd nd nd 0.0126 nd
CHROMIUM F 0.018 nd nd nd nd nd nd
COBALT 0.22 nd nd nd nd nd nd
COBALT F 0.22 nd nd nd nd nd nd
COPPER 13 nd nd nd nd nd nd
COPPER F 13 nd nd nd nd nd nd
IRON 1 .1 0.493 INRi IX 0 0.83
IRON IF 1 .1 0.282 nd 0.329 nd nd 0.173
LEAD 0.015 nd 0.0045 0.0085 0.0035 0.0094 nd
LEAD F 0.015 nd nd nd nd nd ndMANGANESE 0.073 k E nd ww~~ZEW1420MANGANESE F 0.073 V 00721M, 111"W-063l nd 0.0654 nd ",'50"' 06"INN- ' -1 V,
MERCURY 0.0011 nd nd- nd nd nd nd
MERCURY IF 0.0011 nd nd nd nd nd nd
NICKEL 0.073 nd nd nd nd nd nd
NICKEL IF 0.073 nd nd nd nd nd nd
SELENIUM 0.018 nd nd nd nd nd nd
SELENIUM F 0 ..018 nd nd nd nd nd nd
VANADIUM 0.026 nd nd nd nd nd nd
VA F 0.026 nd nd nd nd nd nd
ZINC 1 .1 0.0272 nd nd 0.0255 0.0435 0.0258
ZINC IF 1 .1 0.0733(J) nd nd nd nd nd
CYANIDE q2!a~. 0.073 nd nd-- nd nd nd nd

KN/4179/3rdgwrrbl6~4(tbl6_4)/9/3198(6 :28 PM)



Table 6-4

Summary of Detected Metals and Cyanide
Overburden Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 7)

Sample Location : MK-MW14 MK-MWI5 MK-MW16 MK-MW17 MK-MW19 MK-MW20
Sample Number: 5760 5770 5780 5790 5800 5810

Sample Date : 16-Nov-97 16-Nov-97 21 -Nov-97 21-Nov-97 16-Nov-97 16-Nov-97
Units: mg/L mg/L mg/L mg/L mg/L mg/L

METALS RBC Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ)
ALUMINUM 3.7 0.52 0.292 W-099"i 1 .83(J) nd ""i'A"Al
ALUMINUM F 3.7 nd nd 1 .08 nd nd nd
ARSENIC 0.000045 nd nd nd NMI nd 7,77,

ARSENIC F 0.000045 nd nd nd nd nd nd
BARIUM 0.26 nd nd nd nd nd nd
BARIUM F 0.26 1 nd nd nd nd nd nd
CHROMIUM 0.018 nd nd nd nd nd IN01,;
CHROMIUM F 0.018 nd nd nd nd nd nd
COBALT 0.22 nd nd ---nd 0.0788 nd nd
COBALT F 0.22 nd nd nd 0.0729 nd nd
COPPER 13 nd nd nd nd nd 0.0297
COPPER F 13 nd nd nd nd nd nd
IRON 1 .1

1

0.239 1R WR
7!9IRON F 1 .1 9,0,IfMI, ~ ; ... ." ... "I ffffff-34 0.385 0.716

LEAD 0.015 nd 0.0071 nd nd nd 0.0131
LEAD F 0.015 nd 0.005 nd nd nd ndMANGANESE 0.073 0.0234
MANGANESE F 0073 0.0292 0.0653
MERCURY 0.0011 nd nd nd nd nd nd
MERCURY F 0.0011 0.00068 nd nd 0.0003 nd nd
NICKEL 0.073 nd nd 0.0618 nd 0.114
NICKEL F 0.073 nd nd 0.0472 nd nd
SELENIUM 0.018 nd nd 0.005 0.0051 nd nd
SELENIUM F 0.018 nd nd 0.005 nd nd nd
VANADIUM 0.026 nd nd nd nd nd 0.0597
VANADI F 0.026 nd nd nd nd nd nd
ZINC 1 .1 0.0258 0.023 0.0755 0.137 nd 0.105
ZINC F 1 .1 nd nd 0.0547(J) 0.0877(J) nd nd
CYANIDE (total) 0.073 nd nd nd nd nd nd

KN/4179/3rdgwtrbl6-4(tbl6_4)/9/3198(6 :28 PM)



Table 6-4

Summary of Detected Metals and Cyanide
Overburden Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 7)

Sample Location : MK-MW22 MK-MW23 MK-MW24 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9
Sample Number: 5820 5830 9840 5690 5700 5710

Sample Date : 14-Nov-97 16-Nov-97 13-Nov-97 17-Nov-97 17-Nov-97 17-Nov-97
Units: mg/L mg/L mg/L mg/L mg/L mg/L

METALS RIBC Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(y2L_
ALUMINUM 3.7
ALUMINUM IF 3.7 nd nd nd -nd nd nd
ARSENIC 0.000045 nd nd nd nd nd
ARSENIC IF 0.000045 nd nd nd nd nd
BARIUM 0.26 nd nd nd nd nd nd
BARIUM F 0.26 nd nd nd nd nd nd
CHROMIUM 0.018 0.0166 MWO nd nd nd
CHROMIUM F 0.018 nd nd 0.0142 nd nd nd
COBALT 0.22 nd 0.0508 nd vwjgyl%~ 41- nd
COBALT IF 0.22 nd nd nd
COPPER 13 nd 0.0473 nd 0.887 3.79 nd
COPPER F 13 nd nd nd 0.911 3.39 nd
IRON nd
IRON F 1 .1 nd nd ~ROCWI" 0101110111000w nd
LEAD 0.015 0.0067 0.0131 nd nd nd
LEAD IF 0.015 nd nd nd nd nd nd
MANGANESE 0.073 9 "kMIMRM-04TI

0111
4- _4MUM

MANGANESE IF 0.073 ww"W'502=AMIUM-1 "MR
MERCURY 0.0011 nd nd- nd nd nd nd
MERCURY F 0.0011 nd nd 0.00076 nd nd nd
NICKEL 0.073 nd ISM"'10".111-254M nd nd
NICKEL F 0.073 nd nd nd MR,FRUM-0z. nd
SELENIUM 0.018 nd nd nd nd nd nd
SELENIUM IF 0..0118 nd nd nd nd nd nd
VANADIUM 0.026 nd OW-0.076ZAM 6 nd nd nd
VANADIUM IF 0.026 nd nd Ing"M nd nd nd
ZINC 1 .1 0.056 0.167 0.127 nd nd nd
ZINC F 1 .1

1
nd nd nd nd nd nd

CYANIDE (total) 0.073 nd nd nd AIRMY011 1 111, § 4 0.036

KN/4179/3rdgwrrbl6-4(tbl6-4)/913/98(6 :28 PM)



Table 6-4

Summary of Detected Metals and Cyanide
Overburden Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 7)

Sample Location : PB-TNTA-MW10 PB-TNTA-MWIl PB-TNTC-MW3 PB-TNTC-MW4 PB-TNTC-MWS PB-TNTC-MW6
Sample Number: 5610 5620 5630 5640 5650 5660

Sample Date: 18-Nov-97 18-Nov-97 21 -Nov-97 24-Nov-97 21 -Nov-97 20-Nov-97
Units: mg/L mg/L mg/L mg/L mg/L mg/L

METALS RBC Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(YgL_
ALUMINUM 3.7 0.877(J) 3.17(J) nd IMIUM-1 3.49(J) 0.496(J)
ALUMINUM F 3.7 nd nd nd 0.432 nd nd
ARSENIC 0.000045 nd OWN nd
ARSENIC F 0.000045 nd nd nd nd nd nd
BARIUM 0.26 - nd nd nd nd nd
BARIUM F 0.26 nd nd nd nd nd
CHROMIUM 0.018 nd 0.0156 nd $ 7'"N'UT's,,, ~ ~"'w nd
CHROMIUM IF 0.018 nd nd nd nd nd nd
COBALT 0.22 nd nd 0.0675 nd nd nd
COBALT F 0.22 nd nd nd nd nd nd
COPPER 13 nd nd nd nd nd nd
COPPER IF 13 nd nd nd nd nd nd
IRON 1 .1 t"M 1", 4"" NVIK410 0.805
IRON F 1 .1 nd nd 0.403 nd
LEAD 0.015 nd 0.0104 nd 0.0145

- ---
0.0138 nd

LEAD IF 0.015 nd nd nd 0.011 0.0042 nd
ANGANESE .073 .. ........ . 4, "Sw, '~' , ~0~1100.71'3 "m :,.7 , vz444444mwmu

MANGANESE IF 0.073 1XIM foM%IOMMMM622AWMRMq*QMRW~
MERCURY 0.0011 nd nd nd nd nd nd
MERCURY F 0.0011 nd nd nd nd nd nd
NICKEL 0.073 nd nd WIN !~' : 0.0524 nd nd
NICKEL F 0.073 nd nd 0.0568 nd nd
SELENIUM 0.018 nd nd -nd 0.0072 nd nd
SELENIUM IF 0..0118 nd nd nd 0.0114 nd nd
VANADIUM 0.026 nd nd nd nd nd nd
VANADIU F 0.026 nd nd nd nd nd nd
ZINC 1 .1 0.027 0.0471 0.0345 0.0587 0.053 nd
ZINC F 1 .1 0.025 0.0454 0.0285(J) 0.052(J) nd nd
CYANIDE (total) 0.073 nd

.
nd nd nd nd nd

KN/4179/3rdgwfrbl6-4(lbl6_4)19/3/98(6 :28 PM)



Table 6-4

Summary of Detected Metals and Cyanide
Overburden Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 7 of 7)

Sample Location : PB-WA-MW1 PB-WA-MW2
Sample Number : 5670 5680

Sample Date: 21-Nov-97 23-Nov-97
Units: mg/L mg/L

METALS RBC Result(VQ) esu t
ALUMINUM 3.7 2.71 (J) 7777777'77777
ALUMINUM F 3.7 nd nd
ARSENIC 0.000045 nd nd
ARSENIC F 0.000045 nd nd
BARIUM 0.26 nd nd
BARIUM F 0.26 nd nd
CHROMIUM 0.018 nd 0.0128
CHROMIUM F 0.018 nd nd
COBALT 0.22 nd 0.142
COBALT F 0.22 nd nd
COPPER 13 nd 0.0702
COPPER F 13 nd nd
IRON 1 .1
IRON F 1 .1 nd nd
LEAD 0.015 nd nd
LEAD F 0.015 nd nd
MANGANESE 0.073 ill2'
MANGANESE F 0.073 00jjj80!jM 020MR,0009WAV
MERCURY 0.0011 nd nd
MERCURY F 0.0011 nd nd
NICKEL 0.073 nd Now~01 14611, 11 811410100M%"'IN
NICKEL F 0.073 nd nd
SELENIUM 0.018 nd 0.0167
SELENIUM F 0.018 nd nd
VANADIUM 0.026 nd nd
VANADIUM F 0.026 nd nd
ZINC 1 .1 nd 0.0367
ZINC F 1 .1 nd nd
CYANIDE (total) 0.073 nd RE

"Risk-based concentrations (RBC), calculated from EPA Region 3 RBC table (1997) .
bAnalytical result with data validation qualifier in brackets ; J denotes estimated result ; shaded denotes detected concentration was above RBC.
cFiltered sample .
dNot detected .
mg/L - Milligrams per liter .

KN/4179/3rdgw/Tbl6_4(IbIO_4)/9/3/98(6 :29 PM)



Table 6-5

Summary of Detected Volatile Organic Compounds
Bedrock Monitoring Wells

Former ~Ium Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Sample Location : . IT-AAI-BEDGW-001 IT-AA2-BEDGW-001 IT-AA3-BEDGW-001 IT-ABG-BEDGW-01 IT-BG8-BEDGW-001 IT-MNTA-BEDGW-001
Sample Number: 5450 5460 5470 5480 5410 5440

Sample Date : 16-Nov-97 20-Nov-97 19-Nov-97 13-Nov-97 17-Nov-97 20-Nov-97
p /L pg/L pg/L pg/L pg/L pg/L

VOLATILES RBC' Result (VQ)O Result (VQ) Result (VQ) Result (VQ) Result (VQ) Result (VQ)
ACETONE 370 ndc nd 36(J) nd nd nd
BENZENE 0.36 22iffigM ININW04110M nd nd nd nd -
CARBON DISULFIDE 100

_
29(J) 5 .5(J) 4.2(J) nd 0 .65(J) 3 .7(J)

CHLOROBENZENE 3.9 nd 1-11:1"111111110102 nd nd nd nd
CHLOROFORM 0.15 nd nd nd nd nd nd
ETHYLBENZENE 130 7.7 23(J ~ nd nd nd nd
METHYLENE CHLORIDE T-1

~ .
nd nd nd nd

TOLUENE 75 18(J) 32 nd nd nd nd
,TOTAL XYLENES 1200 150 200 nd nd nd 8 .2(J)
ITRICHLOROETHENE r 1 .6 nd nd nd 0.25(J) nd nd

Sample Location : IT-TNTB-BEDGW-001 IT-TNTB-BEDGW-002 PB-BED-MW13 PB-BED-MW14 PB-BED-MWIS PB-BED-MW16

Sample Number: 5420 5430 5890 5900 5910 5920
Sample Date: 17-Nov-97 16-Nov-97 13-Nov-97 18-Nov-97 18-Nov-97 24-Nov-97

pg/L pg/L pg/L pg/L pg/L pg/L
VOLATILES -F-RBC Result ~VQ) Result (VQ) Result (VQ) Result tvq Result (VQ) Result (VQ)

ACETONE 370 nd nd nd nd nd nd
BENZENE 0.36 0.14(J)

W
91011,

CARBON DISULFIDE 100 0.82(J) 6.4 5.8 1 .3 nd nd
CHLOROBENZENE 3.9 nd nd nd nd nd nd
CHLOROFORM 0.15 nd nd nd nd nd
ETHYLIBENZENE 130 nd 0.85(J) 73 0.59(J)
METHYLENE CHLORIDE 4.1 nd nd nd nd A'100
TOLUENE 75 1 .0(j) nd NONNI*= 1 .7
,TOTAL XYLENES 1200 1 .0p) 12 520 3.9 920 1100
ITRICHLOROET[ nd 7-,L4 nd nd nd nd :J

KN/4179/3rdgw/Tbl6-5(tb]6-5)/9/3/98(6:30 PM)



Table 6-5

Summary of Detected Volatile Organic Compounds
Bedrock Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio
(Page 2 of 2)

Sample Location : PB-BED-MW17 PB-BED-MW18 PB-BED-MW19 PB-BED-MW20 REACTORI
Sample Number : 5930 5940 5950 5960 5970

Sample Date : 20-Nov-97 19-Nov-97 14-Nov-97 17-Nov-97 21 -Nov-97

_ _
pg/L pg/L pg/L pg/L pg/L

VOLATILES T RBC Result (VQ) Result (VQ) Result (VQ) Result(VQ) Result(VQ)
ACETONE 370 nd nd 68(J~ nd nd
BENZENE 0.36
CARBON DISULFIDE 100 40(J) 32 2 nd nd
CHLOROBENZENE 3.9 nd nd nd nd nd
CHLOROFORM 0.15 nd nd nd nd nd
ETHYLBENZENE 130 79 32 5.1 0. 1 5(J) nd
METHYLENE CHLORIDE 4.1 nd nd nd
TOLUENE 75 21 8.9 nd nd
ROTAL XYLENES 1200 360 170 38 2.6 4(J)
ITRICHLOROETHENE 1 1 .6 1 nd nd nd nd nd

aRisk-based concentrations (RBC), calculated from EPA Region 3 RBC table (1997) .
bAnalytical result with data validation qualifier in brackets ; J denotes estimated result; shaded denotes detected concentration was above RBC.
cNot detected .
pg/L - Micrograms per liter .

KN/4179/3rdgwfrb[6_5(ibl6~5)/9/3/98(6:30 PM)



Table 6-6

Summary of Detected Nitroaromatic Compounds
Bedrock Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Location : PB-BED-MW17 PB-BED-MW18 PB-BED-MW19
Sample Number: 5930 5940 5950

Sample Date : 20-Nov-97 19-Nov-97 14-Nov-97
Unit : pg/L pg/L pg/L

NITROAROMATICS RBC-, Result(VQ)' Result(VQ) Result(VQ)
1,3,5-TRINITROBENZENE 110 ndc 1 .5 nd
1,3-DINITROBENZENE 0.37 nd 0.22
NITROBENZENE 0.34 NOW-124 ll 0'W-IXMIN WN 0.32

aRisk-based concentrations (RIBC), calculated from EPA Region 3 RBC table (11997).
bAnalytical result with data validation qualifier in brackets ; J denotes estimated result ; shaded denotes detected concentration was above RBC.
Not detected .
pg/L - Micrograms per liter .

KN/4179/3rdgwfrb]6-6(tbl6_6)/9/3/98(6:32 PM)



Table 6-7

Summary of Detected Metals and Cyanide
Bedrock Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 3)

Sample Location : IT-AAl-BEDGW-001 IT-AA2-BEDGW-001 IT-AA3-BEDGW-001 IT-ABG-BEDGW-01 IT-BG8-BEDGW-001 IT-MNTA-BEDGW-001
Sample Number : 5450 5460 5470 5480 5410 5440

Sample Date : 16-Nov-97 20-Nov-97 19-Nov-97 13-Nov-97 17-Nov-97 20-Nov-97

-
mg/L mg/L mg/L mg/L mg/L mg/L

METALS RBca Result(VQ) Result(VQ) Result(VQ) Result(VQ)
-

Result(VQ) Result(VO)
ALUMINUM 3.7 0.637 1 .06(j)b ndc 0.522 Mrow''i nd
ARSENIC 0.000045 nd nd 'k OwIN,R 10 nd
BARIUM 0.26 220. nd nd V0,
BARIUM F' 026 0.212 nd nd
CHROMIUM 0.018 0.0127 nd nd nd nd
CHROMIUM F 0 .018 nd nd nd nd nd nd
COPPER 13 0.0262 nd nd nd 0.0595 nd
IRON 1 .1 gw 0.168 "-02IRON F 1 .1 nd 0.106 nd

. 1
0,WON 04, 0.563 0.298

LEAD 0.015 nd nd nd 00069 "R -0- nd
LEAD F 0.015 nd nd nd nd nd nd
MANGANESE 0.073 n '14,71,40M! "AMIN
MANGANESE F 0.073 ,f" 4 0.0576 9
MERCURY 0.0011 nd nd nd nd nd
NICKEL 0.073 nd nd nd nd nd nd
NICKEL F 0.073 nd nd nd nd nd nd
VANADIUM 0.026 nd nd nd nd nd nd
VANADIUM F 0.026 nd nd nd nd nd nd

-

ZINC 1 .1 0.0328 0.055 0.0292 0.0277 0.126 nd
-

ZINC I F 1 .1 0 .105 0.06,62(J) 0.023 nd nd 0.0248(J)
CYANIDE (total) 1 1 0.073 nd nd nd nd nd nd

KN/4179/3rdgwfrbl6-7(lbl6j)/9/3/98(6:33 PM)



Table 6-7

Summary of Detected Metals and Cyanide
Bedrock Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 3)

Sample Location : IT-TNTB-BEDGW-001 IT-TNTB-BEDGW-002 PB-BED-MW13 PS-BED-MW14 PB-BED-MW15 PB-BED-MW16
Sample Number : 5420 5430 5890 5900 5910 5920

Sample Date : 17-Nov-97 16-Nov-97 13-Nov-97 18-Nov-97 18-Nov-97 24-Nov-97
mg/L mg/L mg/L mg/L mg/L mg/L

METALS RBC Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ)
ALUMINUM 3.7 0.654 0.317 nd 0.374(J) nd 0.502(J)
ARSENIC 0.000045 nd nd nd nd nd nd
BARIUM 0.26 nd 1100 777770,~ft~ nd ~M~00 7770 " 00
BARIUM F 0 .26 nd 21% 1NOW, nd

_
5$5-11'1

CHROMIUM 0.018 nd nd nd 0.0102 nd 0.'024T77
CHROMIUM 0.018 nd nd nd nd nd 0.0136
COPPER 13 0.0339 nd nd nd nd nd
IRON 1 .1 1 .03 0.244 0.923 0.93
IRON F 1 .1 0.586 0.116 nd nd nd
LEAD 0.015 0.0039 0.0048 nd nd nd nd
LEAD F 0.015 nd 0.003 nd nd nd ndANGANESE .073 7.1 ~O8 .0174 0.054 .0263
MANGANESE F 0.073 0.071 nd 0.0291 nd nd
MERCURY 0.0011 nd nd nd nd nd nd
NICKEL 0.073 0.0421 nd nd 0.0423 nd nd
NICKEL F 0.073 nd nd nd 0.0407 nd nd
VANADIUM 0.026 nd nd nd nd nd
VANADIUM F 0.026 nd nd nd nd nd
ZINC 1 .1 0.0488 0.0739 0.0472 0.0398 0.0306 0.03
ZINC F 1 .1 nd nd 0.0301 0.0324 0.0309 nd
ICYANIDE (total) 1 0.073 1 nd nd nd 0.016 nd nd
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Table 6-7

Summary of Detected Metals and Cyanide
Bedrock Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 3)

Sample Location : PB-BED-MW17 PB-BED-MW18 PB-BED-MW19 PB-BED-MW20 REACTOR1
Sample Number: 5930 5940 5950 5960 5970

Sample Date: 20-Nov-97 19-Nov-97 14-Nov-97 17-Nov-97 21 -Nov-97
mg/L mg/L mg/L mg/L mg/L

METALS RBC Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ)
ALUMINUM 3.7 nd 0.283(J) nd 3.29 nd
ARSENIC 0.000045 nd nd nd nd nd
BARIUM 0.26 K
BARIUM F 0.26 bloffi*
CHROMIUM 0.018 nd nd 0.01 nd 0.0111
CHROMIUM F 0.018 nd nd nd nd nd
COPPER 13 nd nd 0.0617 0.0328 nd
IRON 1 .1 0.376
IRON F 1 .1 nd nd nd 0.169
LEAD 0.015 nd nd 0.0068 nd
LEAD F 0.015 nd

-
nd nd nd 0.0035

MANGANESE 0.073 aop'717,,24177 1777 0.0368 0.0304 16"
MANGANESE F 0.073 nd 0.0359 nd
MERCURY 0.0011 nd 0.001 nd nd nd
NICKEL 0.073 nd nd nd nd nd
NICKEL F 0.073 nd nd nd nd nd
VANADIUM 0.026 nd nd nd nd nd
VANADIUM F 0.026 nd nd nd nd nd
ZINC 1 .1 0.0499 b.031 0.0623 0.0416 0.0697
IZINC I F 1 .1 0.0333(J) I nd 0.0574 1 nd 0.0223(J)
ICYANIDE (total) 0.073 nd nd 1 nd nd

'Risk-based concentrations (RBC), calculated from EPA Region 3 RBC table (1997) .
bAnalytical result with data validation qualifier in brackets; J denotes estimated result; shaded denotes detected concentration was above RBC .
'Not detected .
dFiltered sample .
mg/L - Milligrams per liter.
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6.2 Pentolite Road Red Water Ponds
Four overburden wells and one bedrock well were sampled in the vicinity of the PRRWP. These
wells are :

0 Overburden wells
- IT-MWO5, PB-PR-MW07, PB-PR-MW08, PB-PR-MW09

Bedrock well
- PB-BED-MW15.

6.2.1 Overburden Wells

6.2. 1.1 Volatile Organic Compounds
Three overburden wells, PR-MW07, -MW08, and -MW09, displayed no detectable VOCs in
samples collected during this sampling event. Two VOCs (acetone and carbon disulfide) were
detected in rr-MW05 with estimated concentrations below the RBCs (Table 6-7) .

6.2.1.2 Semivolatile Organic Compounds
IT-MWO5 exhibited no detectable SVOCs. However, up to five SVOCs were present in the
water samples from PR-MW07, -MWO8, and -MW09. Of them, 2,4-dinitrophenol was detected
at an estimated concentration of 48 gg/L in PB-PR-MW09 and at 6,000 Vg/L in PB-PR-MW08,
both exceeding the RBC of 7.3 VgIL. The concentration of 2,4-DNT exceeded the RBC of 7.3
pgIL in all three wells at 1,800 jig/1- in PB-PR-MW07, 1,500 pg/L in PB-PR-MW08, and 110
pg/L in PB-PR-MW09. 2,6-DNT was present in both PR-MW07 and PR-MW08 at concentra-
tions of 140 and 190 pg/L, respectively, both above the RBC of 3 .7 Vg/L Two other SVOCs
were also detected at concentrations above the respective RBCs, including 3-nitroaniline (in PR-
MW08 and -MW09) and 4,6-dinitro-2-methylphenol (in PR-MW07 and -MW08) as summarized
in Table 6-6 and presented in Figure 6-3 .

6.2.1.3 Nitroaromatic Compounds
During field sampling of the four overburden wells in the vicinity of the PRRVYT area, purged
well waters exhibited a red to reddish brown color. The color persisted after filtration through
0.45 nanometer (nm) membrane, indicating the coloration was not caused by suspended solids .
The reddish colored water in these wells were also reported in previous investigations (D&M,
1997) .

KN/4179/3rdgw/4179GW .WPM-04-98(1 :30pm) 6-4
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Of the four overburden wells sampled, three (PR-MW07, -MW08, and -MW09) exhibited
elevated levels of nitroaromatic compounds exceeding the RBC criteria (Table 6-3, Figure 6-3) .
These nitroaromatic compounds included 1,3,5-TNB (excluding PR-MW09), 1,3-DNB, and 2,4-
DNT. The detected concentrations ranged from 1,500 to 2,000 pgfL for 1,3,5-TNB, 35 to 1,500
[tg/L for 1,3-DNB, and 28 to 1,300 pg/]L for 2,4-DNT. The concentrations of detected nitroaro-
matics were consistently much lower in well PB-PR-MW09 than in PB-PR-MW07 and -MW08.
It was noted that the nitroaromatic compound 2,4-DNT was also detected under the SVOC
analysis with comparable results . However, 2,6-DNT, which was also detected in the SVOC
analysis, was reported as nondetect under the nitroaromatic analysis .

Overburden well IT-MW05, located downgradient at less than 200 feet north of PB-PR-MW09,
did not exhibit any detectable concentrations of nitroaromatics .

6.2.1.4 Inorganic Compounds and Cyanide
Each of the four overburden wells exhibited at least one metal (both total and dissolved) at a
concentration exceeding the RBCs (Table 6-4, Figure 6-2) . In IT-MWO5, total aluminum (3 .97
mg/L), arsenic (0.0115 mg/L), iron (14.7 mg/L), and manganese (0.302 mgfL) exceeded the
RBCs. In the dissolved phase, arsenic (0.0125 mg/L), iron (3 .05 mg/L), and manganese (0.114
mg/L) exceeded the RBCs in this well. Total and dissolved metals, including cobalt, iron,
manganese, and nickel, exceeded the respective RBCs in both PB-PR-MW07 and -MW08. Total
aluminum (8.96 mg/L) in PB-PR-AM07 also exceeded the RBC of 3.7 mg/L. In PB-PR-MW09,
the only detected metal was manganese which exceeded the RBC of 0.073 in both total (1 .9
mgfL) and dissolved (1 .89 mg/1-) phases .

Three wells, PR-MW07, -MW08, and -NIW09, exhibited detectable cyanide. The cyanide
concentrations ranged from 0.036 to 0.24 mg/L, exceeding the RBC in PB-PR-MW08 (0.24
mg/L) and PB-PR-MW07 (0.12 mg/L) as summarized in Table 6-4 and Figure 6-2 . Cyanide also
has been reported during previous investigations in these three wells (IT, 1997a) . Cyanide was
not detected in IT-MWO5 .

6.Z2 Bedrock Wells

6.2.2.1 Volatile Organic Compounds
PB-BED-MW15 exhibited levels of benzene, toluene, ethyl benzene, and methylene chloride that
surpassed the RBC criteria (Table 6-5, Figure 6-3) . Total xylene was also detected at a cohcen-
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tration slightly below the RBC level. In addition, PB-BED-MW15 displayed chloroform at an
estimated concentration of 8.4 pg/L, exceeding the RBC of 0.15 pg/L.

6.2.2.2 Semivolatile Organic Compounds
A total of ten SVOCs were detected in PB-BED-MW15 as shown in Table 6-8 . However, only
bis(2-ethylhexyl)phthalate (37 pg/L) exceeded the RBC of 4.8 gg/L.

6.2.2.3 Nitroaromatic Compounds
Nitroaromatic compounds were not detected in the bedrock well .

6.2.2.4 Inorganic Compounds and Cyanide
Four metals (barium, iron, manganese, and zinc) were present in the groundwater sample from
PB-BED-MW15 (Table 6-7) . Both total (0.605 mg/L) and dissolved (0.555 mg[L) barium
exhibited concentrations above the RBC of 0.26 mg[L (Figure 6-4) .

No detectable concentration of cyanide was detected during this sampling event (Table 6-7) .

6.3 TNTArea A
Five overburden and two bedrock wells were sampled in the vicinity of TNTA. These wells are
summarized as follows :

0 Overburden wells
- PB-TNTA-MW10,PB-TNTA-MWI1,MK-MW22,MK-MW23,MK-MW24

0 Bedrock wells
- PB-BED-MW17, PB-BED-MW18 .

6.3.1 Overburden Wells

6.3.1.1 Volatile Organic Compounds
VOCs were not detected at concentrations above RBCs in any of the five wells sampled in
TNTA (Table 6-1) . However, acetone was present in TNTA-MW10 and MK-MW23 at an
estimated concentration of 35 and 68 pg/L, respectively. In addition, carbon disulfide was
detected in MK-MW23 at an estimated concentration of 0.37 pg/L.

YN/4179/3rdgw/4179GW .WPD09-04-98(1 :30 pm) 6-6



Table 6-8

Summary of Detected Sernivolatile Organic Compounds
Bedrock Monitoring Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Location : IT-AAl-BEDGW-001 IT-AA2-BEDGW-001 IT-M-BEDGW-001 IT-BG8-BEDGW-001 IT-MNTA-BEDGW-001 IT-TNTB-BEDGW-001 IT-TNTB-BEDGW-002
Sample Number : 5450 5460 5470 5410 5440 5420 5430

Sample Date : 16-Nov-97 20-Nov-97 19-Nov-97 17-Nov-97 20-Nov-97 17-Nov-97 16-Nov-97
Units : pg/L

---
pg/L pg/L pg/L pg/L _ pg/L pg/L

SEMIVOLATILES RBC" Result(VQ)r' Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ)
2,4-DIMETHYLPHENOL 73 ndc 1 .3(J) nd nd 1 .7(J) nd nd
2-METHYLNAPHTHALENE 150 28 1 .3(J) nd nd 1 .9(j) nd nd
2-METHYLPHENOL 180 nd nd nd nd nd nd nd
4-METHYLPHENOL 18 nd nd nd nd nd nd nd
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 IN-, nd 4~ I'll, Y%90 1 .7(J) 3.9(J) 3.6(J) 3(J)
FLUORENE 150 nd nd nd nd nd nd nd
ISOPHORONE 71 2.9(J) nd nd nd nd nd nd
NAPHTHALENE 150 16 nd nd nd 2.3(J) nd nd
PHENANTHRENE 110 nd nd nd nd nd nd nd
JPHENOL 2200 1 43 1 nd 1 3 .1 (J) I nd 1 17 nd 2.3(J)

Sample Location : PB-BED-MW13 PB-BED-MW15 PB-BED-MW16 PB-BED-MW18 PB-BED-MWI9 PB-BED-MW20 REACTORI
Sample Number : 5890 5910 5920 5940 5950 5960 5970

Sample Date : 13-Nov-97 i8-Nov-97 24-Nov-97 19-Nov-97 14-Nov-97 17-Nov-97 21 -Nov-97
Units : pg/L pg/L pg/L pg/L pg/L pg/L pg/L

SEMIVOLATILES RBC Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ) Result(VQ)
2,4-DIMETHYLPHENOL 73 16 6.7(J) nd 5 .1 (J) nd nd nd
2-METHYLNAPHTHALENE 150 20 31 nd 2.2(J) 3.3(J) 1 . 1 (J) nd
2-METHYLPHENOL 180 4.1 (J) 3.0(J) nd 2.6(J) nd nd nd
4-METHYLPHENOL 18 4.7(J) 3.9(J) nd 2.8(J) nd nd nd
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 , '5' '~ , 775R'Tgr'~T-'78 iiiog,, '~~ "g 90WYl7111'101 3 .5(J) nd 2
FLUORENE 150 nd 1 .7(J) nd nd nd nd nd
ISOPHORONE 71 nd 4.2(J) nd nd nd nd nd
NAPHTHALENE 150 15 22 nd 3.8(J) 2.1 (J) nd nd
PHENANTHRENE 110 nd 2 .2(J) nd nd nd nd nd
JPHENOL 2200 62 18 nd ___?iLJ_L_ 55 nd nd

"Risk-based concentrations (RIBC), calculated from EPA Region 3 RIBC table (1997) .
bAnalytical result with data validation qualifier in brackets ; J denotes estimated result ; shaded denotes detected concentration was above RIBC .
Not detected .
pg/L - Micrograms per liter.
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6.3.1.2 Semivolatile Organic Compounds
SVOCs were not detected at levels above the established RBCs in any of the five overburden

wells sampled . One compound, di-n-octal phthalate was present in MK-MW23 at an estimated

concentration of 9.3 pg/L, far below the RBC of 73 pg/L.

6.3.1.3 Nitroaromatic Compounds
Five nitroaromatic compounds were present in the water sample from MK-MW22, of which only

4-amino-2,6-DNT (0.62 [tg/L) exceeded the RBC of 0.22 jig/L (Table 6-3, Figure 6-1) . Other

detected compounds include 1,3,5-TNB (0.24 pg[L), 2,4,6-TNT (0.74 pgfL), 2,4-DNT (0.2

gglL), and 2,6-DNT (0.53 Vg/L) . Nitroaromatic compounds were not detected in TNTA-MW10,

TNTA-MW 11, MK-MW23, or MK-MW24.

6.3.1.4 Inorganic Compounds and Cyanide
Each of the five sampled overburden wells exhibited detectable concentrations of metals during

this sampling event (Table 6-4) . Monitoring wells TNTA-MW10 and TNTA-MWI 1 displayed

total concentrations of arsenic (0.0122 and 0.0105 mg/1-, respectively), manganese (1 .53 and 1 .03

mg/L, respectively), and iron (18.2 and 13.3 mgfL, respectively) that exceeded the RBCs.

Dissolved iron (7.61 mg/L, TNTA-MW 10) and dissolved manganese (1 .44 mg/L in TNTA-

MW10 and 0.865 mg/L in TNTA-MW1 1) also exceeded the RBCs. In addition, both total and

dissolved barium exceeded the RBC in TNTA-MW10 (Figure 6-5) .

In MK-MW22, MK-MW23, andMK-MW24, the concentrations of total aluminum (7 .79, 27.3,

and 6.62 mg/L, respectively), iron (10.9, 68.2, 13.5 mg/L, respectively), and manganese (0 . 185,

1.37, and 0.788 mg/L, respectively) exceeded the RBCs. Dissolved manganese (0.149 mg/L)

exceeded the RBC in MK-MW22. Dissolved arsenic (0.00138 mg[L), dissolved manganese

(0.265 mgfL), total chromium (0.0571 mg/L), total lead (0.0298 mg/L), total nickel (0 . 125 mg/L),

and total vanadium (0.0752 mgfL) exceeded the respective RBCs in MK-MW23. In MK-MW24,

total chromium (0.0252 mg/L), dissolved iron (2.92 mg/L), dissolved manganese (0.562 mg/L),

and vanadium (0.0609 mg/L for total and 0.053 mgfL for dissolved) exceeded the RBCs. Other

metals that displayed detectable concentrations below RBCs included cobalt, copper, and zinc

(Table 6-4) .

Cyanide was not detected in any of the five overburden wells in this area.
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6.3.2 Bedrock Wells

6.3.2.1 Volatile Organic Compounds
VOCs, including benzene, toluene, ethyl benzene, and xylene (BTEX), were present in PB-BED-
MW17 (six compounds) and PB-BED-MW18 (five compounds) . Among these detections,
benzene was detected at 10 pg/L (PB-BED-MW17) and 1 1 VgfL (PB-BED-MW18), both
exceeding the RBC of 0.36 pgfL. Toluene (140 pg/L) and methylene chloride (18 Pg/1-) were
present in PB-BED-MW17, above the respective RBCs (Table 6-5, Figure 6-3) .

6.3.2.2 Semivolatile Organic Compounds
SVOCs were not present in either bedrock well at concentrations above RBCs.

6.3.2.3 Nitroaromatic Compounds
Three nitroaromatic compounds were detected in PB-BED-MW18 and one in PB-BED-MW17 .
The detected concentration for 1,3-dinitrobenzene in PB-BED-MW18 (1 .0 VgfL) exceeded the
RBC of 0.37 pg/L (Table 6-6, Figure 6-3) . Nitrobenzene was detected in both wells at concen-
trations of 0.34 pgfL (PB-BED-MW17) and 2 pgfL (PB-BED-MW18), being equal to and above
the RBC of 0.34 [tg/l-, respectively . 1,3,5-trinitrobenzene was only detected in PB-BED-MW18
at a concentration well below the RBC.

6.3.Z4 Inorganic Compounds and Cyanide
Total and dissolved barium was present in both PB-BED-MW17 and -MW18 at concentrations
exceeding the RBC of 0.26 mg1L (Table 6-7, Figure 6-5) . Their concentrations were 0.948
(total) and 1 .1 mg/L (dissolved) in PB-BED-NM7 and 0.893 (total) and 1 .01 mg/L (dissolved)
in PB-BED-MW18 . In addition, total copper (1 .58 mg/L) and total manganese (0.124 mg/L),
exceeded the RBC in PB-BED-MW17. Other detected metals at levels below the RBCs included
aluminum, iron, and zinc (Table 6-7) .

Cyanide, at a concentration of 0.32 mg/L, was detected in PB-BED-MW17, exceeding the RBC
of 0.073 pg/L (Table 6-7, Figure 6-5) . Cyanide was not found in PB-BED-MW18 .

6.4 TNTArea B
Six wells were sampled in TNTB, including two new bedrock wells that were sampled for the
first time . These wells are summarized as follows :
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0 Overburden wells
- MK-MW14, MK-MW15, MK-MW16, MK-MW17

Bedrock wells (new)
- IT-TNTB-BEDGW-001, IT-TNTB- BEDGW-002.

6.4.1 Overburden Wells

6.4. 1.1 Volatile Organic Compounds
Carbon disulfide was the only VOC detected in two of the overburden wells (MK-MW14 and
MK-MW15) sampled in TNTB (Table 6-1) . Both detections were below the RBC. Other wells
displayed no detected VOCs during this sampling event.

6.4.1.2 Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate was the only SVOC detected in more than one well sampled at
TNTB . The estimated bis(2-ethylhexyl)phthalate concentration of 6.0 gg/L exceeded the RBC of
4.8 ggIL in MK-MW15 (Table 6-2, Figure 6-1) but was below the RBC in MK-MW14 and MK-
MW16. SVOCs were not detected in MK-MW17.

6.4.1.3 Nitroaromatic Compounds
One nitroaromatic compound (4-amino-2,b-dinitrotoluene) was detected at a concentration of 3 .6
Vg/L at MK-MW17, exceeded the RBC of 0.22 ggIL.

6.4.1.4 Inorganic Compounds and Cyanide
Of the metals detected in the four overburden wells, iron and manganese in both total and
dissolved phases exceeded respective RBCs in all wells as summarized in Table 6-4 and
presented in Figure 6-5 . The detected concentrations of total iron ranged from 12.7 mgfL (MK-
MW15) to 44.3 mg/1- (MK-MW17) and total manganese ranged from 0.37 mg/1- (MK-NIW14) to
6.97 mg/1- (MK-MW 16) . The detections of dissolved iron ranged from 2.41 mg/L (MK-MW 16)
to 34.1 mg/L (MK-MW17) and dissolved manganese ranged from 0.449 mg/L (MK-MW14) to
6.9 mg/L (MK-MW 16) . In addition, total aluminum (4.99 mgfL) in MK-MW 16, total arsenic
(0.0126 mgfL), and nickel (0 . 156 mg/L total and 0. 14 mg/L dissolved) in MK-MW17 exceeded
the RBCs. Other metals with detected concentrations below the RBCs included cobalt, lead,
selenium, and zinc .
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The overburden wells sampled during this sampling event exhibited no detectable cyanide
concentrations (Table 6-4) .

6.4.2 Bedrock Wells

6.4.2.1 Volatile Organic Compounds
Benzene was the only detected VOC that exhibited a concentration (0.91 jig/1- in rr-TNTB-
BEDGW-002) above the RBC of 0.36 pg/1- (Figure 6-3) . Other VOCs present at concentrations
below the RBCs include BTEX, carbon disulfide, and methylene chloride (Table 6-5) .

6.4.2.2 Semivolatile Organic Compounds
Two SVOCs (bis[2-ethylhexyl]phthalate and phenol) were detected in the two wells (Table 6-8) .
However, the detected concentrations were all below the RBCs.

6.4.2.3 Nitroaromatic Compounds
Nitroaromatic compounds were not detected in either well .

6.4.2.4 Inorganic Compounds and Cyanide
Iron (total and dissolved) and manganese (total and dissolved) exhibited concentrations above the
RBCs in IT-TNTB-BEDGW-001 (Figure 6-5) . In IT-TNTB-BEDMW-002, total and dissolved
barium as well as total manganese were detected at levels exceeding the RBCs. Other metals
with detected concentrations included aluminum, copper, lead, nickel and zinc . However, their
concentrations were all below the RBC criteria (Table 6-7) .

Neither of the two bedrock wells displayed detected concentrations of cyanide (Table 6-7).

6.5 TNTArea C
Six overburden wells and one bedrock well were sampled in the TNTC area . These wells are
summarized as follows :

0 Overburden wells
- PB-TNTC-MW03, PB-TNTC-MW04, PB-TNTC-MW05, PB-TNTC-MW06
- MK-MW12, IT-MWO9

Bedrock well
- PB-BED-MW13.
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6.5.1 Overburden Wells

6.5. 1 . 1 Volatile Organic Compounds

Of the six overburden wells sampled in the TNTC area, five (MK-MW12, PB-TNTC-MW03,

PB-TNTC-MWO4, PB-TNTC-MW-05, and PB-TNTC-MW06) exhibited no detected VOCs as

summarized in Table 6-1 . One VOC, chlorobenzene, was detected at an estimated concentration

of 0.17 jig/L in IT-MWO9, which is below the RBC of 3 .9 jig1L.

6.5.1.2 Semivolatile Organic Compounds
One SVOC, bis(2-ethylhexyl)phthalate, was detected at an estimated concentration of 7.3 [tgfL in

PB-TNTC-MW06 and MK-MW12 (28 jig/L), exceeding the RBC of 4.8 pg/L (Figure 6-1) .

Other wells exhibited no detected SVOC concentrations as shown in Table 6-2 .

6.5.1.3 Nitroaromatic Compounds
Overburden wells sampled in the TNTC area contained no detected nitroaromatic compounds .

6.5.1.4 Inorganic Compounds and Cyanide

Each of the six overburden wells sampled in the TNTC area exhibited at least one metal with

concentrations above the RBCs (Table 6-4, Figure 6-5) . Both total and dissolved manganese

exceeded the RBC of 0.073 mg/L in each well ; total concentrations ranged from 0.249 mg/L (IT-

MW09) to 3.7 mgfL (PB-TNTC-MW06) and the dissolved concentrations ranged from 0.372

mg1L (IT-MW09) to 4.02 mg1L (PB-TNTC-MW06). Total aluminum (3.82 mg/1-) only exceeded

the RBC of 3.7 mg/1- in PB-TNTC-NIW04 . Total arsenic and chromium both exceeded the

RBCs in PB-TNTC-NMO4 (0.0215 and 0.0252 mg/L respectively) and PB-TNTC-MW05

(0.0101 and 0.0184, respectively) . Total iron exceeded the RBC (1 .1 mg/L) in PB-TNTC-
MWO4, PB-TNTC-MW05, PB-TNTC-MW06, and IT-MWO9 with concentrations of 17.4,13.9,

2.46, and 3.37 mg/L, respectively. Dissolved iron (1.57 mg/L) also exceeded the RBC PB-

TNTC-MW06 . In addition, total and dissolved nickel at concentrations of 0. 12 and 0.0771

mg/L, respectively, exceeded the RBC of 0.073 mg/L in PB-TNTC-MW03 .

The following metals were also detected in at least one well : cobalt, lead, selenium, and zinc .
However, their concentrations were all below the RBCs-

Cyanide was not detected in any of the six overburden wells sampled in the TNTC area .
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6.5.2 Bedrock Wells

6.5.2.1 Volatile Organic Compounds
Benzene and toluene were detected above the RBCs in PB-BED-MW13 at concentrations of 130
gg/L (RBC is 0.36 pg/L) and 170 Vg/L (RBC is 75 Vg/L), respectively, as summarized in Table
6-5 and shown in Figure 6-3 . Three other VOCs (carbon disulfide, ethyl benzene, and total
xylene) were also present in this well with detected concentrations below the RBCs.

6.5.2.2 Semivolatile Organic Compounds
Seven SVOCs exhibited detectable concentrations in the groundwater sample from PB-BED-
MW13 (Table 6-8) . Of these, bis(2-ethylhexyl)phthalate was the only compound with a
concentration (39 pg1L), exceeding the RBC (4.8 pg/L) (Figure 6-3) .

6.5.2.3 Nitroaromatic Compounds
Nitroaromatic compounds were not detected in the bedrock well .

6.5.2.4 Inorganic Compounds and Cyanide
Four metals were detected present in the sample collected from PB-BED-NIW13 : barium, iron,

manganese, and zinc . Of these, barium concentrations in both total (1 .55 mg/L) and dissolved
phases (1.68 mg/L) exceeded the RBC of 0.26 mg/L (Figure 6-4) . Manganese, iron, and zinc
were below the respective RBCs as summarized in Table 6-7 .

Cyanide was not detected .

6.6 Acid Area 1
One overburden well and one bedrock well were installed in October 1997 in AA1 and were
sampled for the first time . These wells are :

Overburden well
- IT-AA 1 -GWO02

Bedrock well
- rF-AAl-BEDGW-001 .
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6.6.1 Overburden Wells

6.6. 1.1 Volatile Organic Compounds
VOCs were not detected in lT-AAl-GW002 (Table 6-1) .

6.6.1.2 Semivolatile Organic Compounds
SVOCs were not detected in rF-AAl-GW002 .

6.6.1.3 Nitroaromatic Compounds
Nitroaromatic compounds were not detected in rr-AA 1-GW002.

6.6.1.4 Inorganic Compounds and Cyanide
Of the four detected metals in rr-AAl-GWO02, only total and dissolved iron (32.9 and 14.4

mg/L, respectively) and total and dissolved manganese (5.41 and 4.74 mg/L, respectively)

exceeded RBCs (Figure 6-6) . Aluminum and zinc were detected at concentrations below the

RBCs (Table 6-4) .

6.6.2 Bedrock Wells

6.6.2.1 Volatile Organic Compounds
Six VOCs were detected in IT-AAI-BEDGW-001 . The detected concentrations of methylene

chloride (25 gg/L) and benzene (11 gg/L) exceeded the established RBCs (Table 6-5, Figure

6-3) . Other detected VOCs (below RBCs) include BTEX compounds and carbon disulfide

(Table 6-5) .

6.6.2.2 Semivolatile Organic Compounds
Five SVOCs were present in this well as shown in Table 6-8 . However, the only compound that

exceeded the RBC was bis(2-ethylhexyl)phthalate (RBC = 4.8 pg[L) with a concentration of 28

pg/L (Figure 6-3) .

6.6.2.3 Nitroaromatic Compounds
Nitroaromatic compounds were not detected in IT-AAl-BEDGW-001 during this sampling

event.
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6.6.2.4 Inorganic Compounds and Cyanide

Metals showing detected concentrations in IT-AAI-BEDGW-001 included aluminum, arsenic,

barium, chromium, copper, iron, manganese, and zinc . Of these, total arsenic (0.0165 mg/L),
barium (1 .06 mg/L total and 1 .26 mg/L dissolved), total iron (1 .92 mgfL), and manganese (0.575

mgfL total and 0.516 mg/L dissolved) exceeded their respective RBCs as presented in Table 6-7 .

Cyanide was not detected in IT-AAI-BEDGW-001 (Table 6-8) .

6.7 Acid Area 2
Three overburden wells and two bedrock wells, including one newly installed well, were sampled
in and around Acid Area 2. These wells are :

* Overburden wells
- MK-MW09,MK-MWl0,MW-MWl1

0 Bedrock wells
- IT-AA2-BEDGW-001 (new), PB-BED-MW19.

Apiezometer (AA2-GWO02) was also installed in the overburden water-bearing zone, but was

dry at the time of sampling .

6.7.1 Overburden Wells

6.7. 1.1 Volatile Organic Compounds
VOCs were not detected in MK-MW10. One VOC (carbon disulfide) was detected in MK-
MW1 1 and two (toluene and xylenes) were found in MK-MW09 at levels well below the

respective RBCs (Table 6-1) .

6.7.1.2 Semivolatile Organic Compounds
Only one SVOC was detected in MK-MW10; SVOCs were not detected in MK-MW09 or Mw-

MW1 I during this sampling event. bis(2-Ethylhexyl)phthalate was detected in MK-MW10 at a

concentration of 11 jig/L, exceeding the RBC of 4.8 p g/L (Table 6-2, Figure 6- 1) .

6.7.1.3 Nitroaromatic Compounds
Nitroaromatic compounds were not detected in any of the three wells during this sampling event.
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6.7.1.4 Inorganic Compounds and Cyanide
Metals were not detected in MK-MW09 at levels above the RBCs. In MK-MW10 and MK-
MWl 1, total iron (2.08 and 12.3 mg/L, respectively) and total manganese (0.0909 and 0.344

mgfL, respectively) were both detected at concentrations above the RBCs. In addition, total

aluminum with a concentration of 5.8 mg/L was present in MK-MW11, exceeding the RBC of

3.7 mgfL (Table 6-4, Figure 6-6) . Other metals detected below RBCs are chromium, lead, and

zinc .

Cyanide was not detected in the three overburden wells in this area .

6.7.2 Bedrock Wells

6.7.2.1 Volatile Organic Compounds
Both bedrock wells displayed detected BTEX constituents, with benzene concentrations (11 pg/L

in PB-BED-MW19 and 33 pg/L in the newly installed well IT-AA2-BEDGW-001) exceeding the

RBC (Table 6-5, Figure 6-3) . Other VOCs detected included chlorobenzene (21 pg/L) and

methylene chloride (7 .4 pg/L) in rF-AA2-BEDGW-001, which also exceeded the RBCs (Figure
6-3) . Other compounds detected below RBCs include carbon disulfide, ethyl benzene, acetone,
toluene, and xylene .

6.7.2.2 Semivolatile Organic Compounds
Two SVOCs (2,4-dimethylphenol and 2-methylnaphthalene) were detected in the sample from
rF-AA2-BEDGW-001 at levels considerably below the established RBCs. In PB-BED-MW 19,
bis(2-ethylhexyl)phthalate was also detected at an estimated concentration of 5.8 Vg1L, slightly

above the RBC of 4.8 pgfL (Table 6-8, Figure 6-3) . Other compounds detected in PB-BED-

MW19 below RBCs are 2-methylnaphthalene, naphthalene, and phenol .

6.7.2.3 Nitroaromatic Compounds
Nitroaromatic compounds were detected in PB-BED-MW19 but were not detected in IT-AA2-

BEDGW-001 . The concentrations of 1,3-DNB and nitrobenzene in PB-BED-MW19 were 0.22

and 0.32 gg/L, respectively, both slightly below the RBCs (Table 6-6) .
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6.7.2.4 Inorganic Compounds and Cyanide
Total and dissolved barium, both at a concentration of 1 .52 mg/L, exceeded the RBC (0.26 mg/L)
in PB-BED-AM19 . In the water sample from IT-AA2-BEDGW-001, total iron (5.24 mg/1-) and
total and dissolved manganese (0.522 and 0.351 mg/L, respectively) exceeded the RBCs (Table
6-7, Figure 6-6) . Other detected metals in the wells below RBCs included aluminum, barium,
copper, lead, and zinc as summarized in Table 6-7 .

Cyanide was not detected in the two bedrock wells .

6.8 Acid Area 3 andAssociatedArea
Two overburden and one bedrock well were sampled in AA3. In addition, one bedrock well was
sampled in the Maintenance Shop Area. These wells are :

Overburden wells
- rr-AA3-GWO02 (new), MK-MW19

Bedrock wells
- rF-AA3-BED-GWO01 (new), rF-MNTA-BED-GW00l (new) .

6.& 1 Overburden Wells

6.&1.1 Volatile Organic Compounds
VOCs were not detected in IT-AA3-GWOO2 . However, five VOCs were present in MK-MW19,
which is located east of the Maintenance Shop Area . Of the four detected VOCs, 1,1,1-
trichloroethene (TCE) and 1, 1-dichloroethene (DCE) were detected at concentrations of 170 and
3.4 Vg/L, respectively, both exceeding the RBCs (Figure 6-1) . 1,1-Dichloroethane, chloroethane,
and toluene were also detected, but at concentrations below the RBCs (Table 6-1) .

6.& 1.2 Semivolaffle Organic Compounds
SVOCs were not detected in either overburden well sampled during this investigation .

6.& 1.3 Nitroaromatic Compounds
Neither well exhibited detectable nitroaromatic compounds in the samples collected during this
sampling event .
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6.8.1.4 Inorganic Compounds and Cyanide
Metals were not detected at concentrations exceeding the RBCs in MK-MW19. However, six
metals with concentration above the RBCs were present in IT-AA3-GWO02 (Table 6-4, Figure
6-6) . These included total aluminum (11 .6 mg/L), total arsenic (0.0103 mg/L), total chromium
(0.0228 mg/L), total iron (27.3 mgfL), total lead (0.0166 mg/L), and total and dissolved manga-
nese (0.816 and 0.0788 mg/l, respectively) .

Neither well exhibited detected concentrations of cyanide .

6.8.2 Bedrock Wells

6A2.1 Volatile Organic Compounds
Neither well exhibited any VOC detections at levels above the RBCs as summarized in Table
6-5 . However, acetone and carbon disulfide were detected in IT-AA3-BED-GWO01, while
carbon disuffide and total xylenes were present in IT-MNTA-BED-GWOO L

6AZ2 Semivolatile Organic Compounds
One SVOC, bis(2-ethylhexyl)phthalate, was present in IT-AA3-BED-GW001 at an estimated
concentration of 5.8 pgfL, exceeding the RBC of 4.8 Pg/L (Table 6-8, Figure 6-3) . Other SVOC
detections in either well were below the RBCs, including 2,4-dimethylphenol, phenol, naphtha-
lene, and 2-methylnaphthalene as summarized in Table 6-8 .

6.8.2.3 Nitroaromatic Compounds
Nitroaromatic compounds were not detected in the two wells .

6.8.2.4 Inorganic Compounds and Cyanide
In IT-AA3-BED-GWOOI, total manganese was the only metal that exceeded the RBC at a
detected concentration of 0.0746 mg/L (Table 6-7, Figure 6-4) . Three metals were detected in
IT-MNTA-BED-GWOO I at levels above the RBCs, including total and dissolved barium (0.424
and 0.449 mg/L, respectively), total and dissolved manganese (0.849 and 0.899 m9fL, respec-
tively), and total iron (6.4 mg/L).

Neither well exhibited detected concentrations of cyanide .
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6.9 Burning Ground Areas
One overburden and one bedrock wells were sampled in the ABG area . One bedrock well was
sampled from the G-8 Burning Ground and one overburden well was sampled from the vicinity
of the former Taylor Road Burning Ground . These wells are :

0 Overburden wells
- IT-ABG- GWO02, IT-MWOI (Taylor Road Burning Ground)

Bedrock wells (new)
- IT-ABG-BED-GWOOI, IT-BG&BED-GWOOL

6.9.1 Overburden Wells

6.9. 1.1 Volatile Organic Compounds
Of the three VOCs detected in rF-ABG-GWO02, benzene was present at an estimated concentra-
tion of 0.53 gg/L, slightly above the RBC of 0.36 pg/L (Table 6-1, Figure 6-1) . Other VOCs
found in this well (carbon disulfide and xylenes) were below the RBCs. Total xylene was also
detected in IT-MW0l at an estimated concentration of 0.31 jig/L, below the RBC of 1,200 gg/L.

6.9.1.2 Semivolatile Organic Compounds
Neither well contained detected concentrations of SVOCs.

6.9.1.3 Nitroaromatic Compounds
Nitroaromatic compounds were not detected in the two wells.

6.9.1.4 Inorganic Compounds and Cyanide
In IT-MWO1, located in the vicinity of the former Taylor Road Burning Ground, both total
(0.323 mg1L) and dissolved manganese (0.331 mg/L) as well as total iron (1 .32 mg/L) were
detected at concentrations exceeding the RBCs. Eight metals were present in rF-ABG-GWOOI
with concentrations above the RBCs (Table 6-4, Figure 6-6) . These metals included total
aluminum (34.5 mg/L), total arsenic (0.0662 mgfL), total chromium (0.0698 mg/L), total and
dissolved iron (103 and 4.89 mg/L, respectively), total lead (0 . 1 mg/L), total and dissolved
manganese (3.01 and 2.5 mg/1L, respectively), total nickel (0.212 mg/L), and total vanadium
(0. 158 mg/L) . Other detected metals below RBCs include total barium, total cobalt, total copper,
total mercury, total selenium, and total and dissolved zinc .
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Cyanide was not detected in either well .

6.9.2 Bedrock Wells

6.9.2.1 Volatile Organic Compounds
Neither well exhibited VOCs at levels above the RBCs. However, TCE (0.25 Vg/L) was detected
in IT-ABG-BED-GWO01 while carbon disulfide was found at 0.65 pg/L in rF-BG8-BED-
GW001 (Table 6-5) .

6.9.2.2 Semivolatile Organic Compounds
IT-ABG-BED-GW001 displayed no detectable SVOCs. bis(2-Ethylhexyl)phthalate was the only
detected SVOC in IT-BG&BED-GWO01 with an estimated concentration of 1 .7 pg/L, below the
RBC of 4.8 pg/L (Table 6-8) .

6.9.2.3 Nitroaromatic Compounds
Neither well contained detected nitroaromatic compounds during this sampling event .

6.9.2.4 Inorganic Compounds and Cyanide
A total of four metals were present in IT-ABG-BED-GWO01 at levels exceeding the RBCs . Of
these, total arsenic and total mercury were detected at concentrations of 0.0 117 and 0.0036 mg/L,
respectively, both exceeding the respective RBCs. Total and dissolved iron (8.89 and 7.26 mg/1L,
respectively) and total and dissolved manganese (0.912 and 0.99 mg[L, respectively) exceeded
their respective RBCs as summarized in Table 6-7 and presented in Figure 6-4 . In IT-BG8-BED-
GWOOI, seven metals were present at concentrations above the RBCs. They included : aluminum
(9.02 mg/L), arsenic (0.0176 mg/L), total and dissolved barium (0.52 and 0.366 mg/L, respec-
tively), total chromium (0.0 182 mg/L), total iron (22.6 mg/L), total lead (0.0263 mgfL), and total
and dissolved manganese (2.24 and 1 .3 mg/L, respectively) . Zinc was also detected in the two
wells ; however, its concentration was below RBCs.

Cyanide was not detected in either of the bedrock wells .

6. 10 Upper Toluene Tank Area
One overburden well (MK-MW20) and one bedrock well (PB-BED-MW16) were sampled in the
vicinity of the former upper toluene tank area located south of Maintenance Road. Two 200,000-
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gallon capacity aboveground storage tanks (No. 255 and 265) are still present and both were used
by NASA for storage of fuel oil. According to the records review report (D&M, 1997), a fuel oil
leak from Tank No. 265 used by NASA (NASA#895 1) was observed in January 1989, which
triggered contaminated soil and fuel sludge removal action by NASA. Groundwater contamina-
tion around the tanks was confirmed during previous investigations (Morrison-Knudsen
Ferguson Corporation [MK], 1994; IT, 1997b).

6. 10.1 Volatile Organic Compounds
Three VOCs were detected in MK-MW20. Of these, chloroform and toluene were detected at
concentrations of 71 and 13,000 pg/L, respectively, both exceeding the RBCs (Table 6-1, Figure
6-1) . Total xylenes were also detected but the concentration (100 gg/L) was below the RBC of
1,200 pg/L In PB-BED-MW16, the detection of benzene (490 PgIL), ethyl benzene (130 [Ig/L),
methylene chloride (8 .8 pg/L), and toluene (390 gg/L) exceeded the respective RBCs (Table 6-5,
Figure 6-3) . Total xylenes were also present in PB-BED-MW 16 at a concentration of 1, 100
gg/L, slightly below the RBC of 1,200 pg/L. No other VOCs were detected in the two wells .
Free petroleum product was observed at PB-BED-MW16 during the 1996 sampling event (IT,
1997a) and during the first quarterly monitoring event (IT, 1997b), but was not evident during
this and the second sampling events .

6.10.2 Semivolatile Organic Compounds
Three SVOCs were present in MK-MW20 and one in PB-BED-MW16 at concentrations
exceeding RBCs. The compounds 2-methylphenol (1,300 pg1L) and 4-methylphenol (1,200
Vg/L) were detected in MK-MW20, exceeding the respective RBCs of 180 and 18 [tg/L (Figure
6-1) . bis(2-Ethylhexyl)phthalate was present in both MK-MW20 (5 Vg/L, Figure 6-1) and PB-
BED-MW16 (920 pg/L, Figure 6-3), and exceeded the RBC of 4.8 pgfL. Other SVOCs were not
detected in either well .

6.10.3 Nitroaromatic Compounds
Neither well exhibited detectable nitroaromatic compounds .

6.10.4 Inorganic Compounds and Cyanide
Five metals were present in each well at levels above the RBCs. Total aluminum (1 8.4 mg/L),
arsenic (0.0158 mg[L), chromium (0.0427 mg/L), iron (46.7 mg/L), and manganese (0.994)
exceeded the RBCs in MK-NIW20 (Table 6-4, Figure 6-6) . However, in the dissolved phase,
these metals were either not detected or at concentrations below the RBCs. In PB-BED-MW16,
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total and dissolved barium (0.463 and 0.389 mg/L, respectively), total and dissolved vanadium
(0.0647 and 0.0583 mg/L, respectively) exceeded the RBCs. In addition, total chromium (0.0244
mg[L), total iron (1 . 14 mg/L), and total manganese (0. 133 mg/L) exceeded the RBCs in PB-
BED-MW16 (Table 6-7, Figure 6-4) . Other detected metals with concentrations below the RBCs
included copper, lead, nickel, and zinc .

Cyanide was not detected in either of the two wells.

6.11 OtherAreas

6.11.1 Reactor Building Area
One bedrock well (Reactor 1) west of the PBS Reactor Building and one overburden well (IT-
MW06) located northeast of the Reactor Building were sampled . Two other wells (Reactor 2 and
Reactor 3) were also attempted but were dry at the time of sampling .

6.11.1.1 Volatile Organic Compounds
Benzene and methylene chloride were detected in Reactor I at estimated concentrations of 8.8
and 14 pg/L, respectively, both exceeding the RBCs (Table 6-5, Figure 6-3) . In addition, total
xylene was also present in this bedrock well at an estimated concentration of4 pg/L, while
toluene was present in IT-MWO6 at an estimated concentration of 0.2 VgIL (Table 6-1) . Both of
these VOC detections were below the respective RBCs. Other VOCs were not detected in either
well .

6.11.1.2 Semivolatile Organic Compounds
SVOCs were not detected in lT-MW06, while one SVOC (bis(2-ethylhexyl)phthalate) was
present in Reactor 1 at an estimated concentration of 23 jig/L, exceeding the RBC of 4.8 pg/L
(Table 6-8, Figure 6-3) .

6.11.1.3 Nitroaromatic Compounds
Neither well exhibited detected nitroaromatic compounds during this sampling event.

6.11.1.4 Inorganic Compounds and Cyanide
In rr-MW06, total iron (1 .62 mg/1-) and manganese (0.34 mg/1L) were detected at concentrations
exceeding the RBCs (Table 6-4, Figure 6-6) . The groundwater sample from Reactor 1 exhibited
both barium (0.405 mg/L total and 0.397 mg/L dissolved) and manganese (0. 198 mg/L total and
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0. 144 mg[L dissolved) at concentrations above the RBCs (Table 6-7, Figure 6-3) . In addition,
total iron (8 mg/L) and lead (0.0191 mg/L) also exceeded the RBCs in Reactor 1 . Other detected
metals with concentrations below RBCs include chromium, mercury, and zinc .

Neither well exhibited cyanide during this sampling event .

6.11.2 PB-BED-MW20
Bedrock monitoring well PB-BED-MW20 was installed by D&M for use as a possible back-
ground well . Located near the intersection of Patrol Road and Taft Road in the text Southwestern
portion of the PBOW, this well is hydrogeologically upgradient of all other bedrock wells at the
site.

6.11.2.1 Volatile Organic Compounds
Benzene, ethyl benzene, and total xylenes were detected in this bedrock well . Of the detected
constituents, only benzene (0.93 pg/L) exceeded the RBC of 0.36 gg/L (Table 6-5, Figure 6-3) .

6.11.2.2 Semivolatile Organic Compounds
One SVOC, 2-methylnaphthalene, was estimated at a concentration of 1 . 1 pg/L in the sample
collected from this well . However, the detected concentration was well below the RBC of 30
Vg/L (Table 6-8) .

6.11.2.3 Nitroaromatic Compounds
Nitroaromatic compounds were not detected in PB-BED-MW20.

6.11.2.4 Inorganic Compounds and Cyanide
Three metals were detected in PB-BED-MW20 at levels above the RBCs (Table 6-7) . Of them,
total and dissolved barium (19 and 21 mg/L, respectively), iron (13.2 and 2.31 mg/L, respec-
tively), and manganese (0 . 18 and0. 162 mg/L, respectively) exceeded the established RBCs
(Figure 6-4) . Other detected metals below RBCs included aluminum, copper, and zinc.

Cyanide was not detected in PB-BED-MW20 .

6.11.3 Disposal Area No. 3 (GCL Series Wells)
Four GCL series wells (GCL-MWO1, GCL-MW02A, GCL-MW02B, and GCL-MW03) were
sampled . These wells were installed in March 1992 by H'GCL, retained by NASA to conduct a
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Phase I Site Characterization in Disposal Area No . 3 (H'GCL, 1992) . The area is located
adjacent to Snake Road and consists of a fire training pit and burning grounds reportedly used in
the past by both the U.S . Army and NASA.

6.11.3.1 Volatile Organic Compounds
With the exception of low levels of carbon disulfide in GCL-MW02A, VOCs were not detected
in any of the four GCL series wells sampled (Table 6-1) . The estimated concentration of carbon
disulfide in GCL-MW02A was 0.64 ggIL, which is well below the RBC of 100 gg/L.

6.11.3.2 Semivolaffle Organic Compounds
GCL-MWO I exhibited bis(2-ethylhexyl)phthalate at a concentration of 100 pg/L, exceeding the
RBC of 4.8 lig/L (Figure 6-1) . In addition, diethyl phthalate was present in GCL-MW02B at an
estimated concentration of 2.7 pg/L, which is below the RBC of 2,900 pg1L. Other SVOCs were
not present at detectable concentrations in the GCL wells (Table 6-2) .

6.11.3.3 Nitroaromatic Compounds
Nitroaromatic compounds were not detected in the GCL series wells during this sampling event.

6.11.3.4 Inorganic Compounds and Cyanide
Several metals were present in GCL wells at levels above the RBCs (Figure 6-6) . In GCL-
MWO1, total aluminum (9.41 mg/L), arsenic (0.0363 mg1L), chromium (0.0449 mg/L), iron (76.6
mg/L), lead (0.0177 mg1L), manganese (0.423 mg/L), selenium (0.0204 mgfL) and dissolved iron
(4.35 mg/L) and dissolved manganese (0.35 mgfL) exceeded their respective RBCs. In GCL-
MW02A, total chromium (0.0227 mg/L), iron (3 .1 .3 mg/L), and both total and dissolved
manganese (0.434 and 0.421 mgfL, respectively) exceeded the RBCs. Both total and dissolved
iron (3.75 and 1 . 13 mg/1-, respectively) and manganese (0.475 and 0.507 mg/L) exceeded RBCs
in GCL-MW02B . Total arsenic (0.0402 mg/L) and iron (26.3 mg/L) as well as total and
dissolved manganese (0.439 and 0.369 mg/L, respectively) exceeded the RBCs in GCL-MW03.
Other detected metals included copper, lead, nickel, and zinc, but their detections were all below
the RBCs (Table 6-4) .

Cyanide was not detected in any of the GCL wells (Table 6-4).
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6.12 Overview of Total Organic Carbon Concentrations
In addition to organic and inorganic compounds that were discussed in previous sections, total
organic carbon (TOC) was also analyzed for in most groundwater samples . Groundwater samples
collected from some wells were not analyzed for TOC because these wells could not produce
sufficient water volume. TOC analytical results are summarized in Table 6-9 and are discussed
separately below for overburden and bedrock water-bearing zones.

6.12.1 Overburden Water-Bearing Zone
A total of 37 overburden well samples were analyzed for TOC. Three overburden wells (PB-PR-
MW07, -08, and -09) located in the PRRWP area contained significantly higher TOC than the
remaining wells with detected concentrations at 2,700 mg/l-, 14,000 mg/L, and 1,300 mg/L,
respectively . Another elevated TOC concentration of 970 mgfL was detected in PB-WA-MW02,
which is located along the southern edge of the WARVYT area. IT-MW02, which is also located
in WARWP area, had a TOC content of 41 mg/L. TOC concentrations in other wells ranged from
a minimum of 1 .4 mg/L (MK-MW10), located along the Patrol Road north of AA2 to 21 mg/L
(MK-MW24) at the south end of TNTA. Excluding the five wells mentioned above that were
detected to contain TOC at levels above 40 mgIL, the average TOC concentrations for the
remaining 32 wells is 5.2 mg/L. It seems obvious that elevated TOC occurs in wells that are
located in the vicinity of the former red water ponds. There appears to be some correlation
between the color of the water sample and the TOC concentrations . The water samples with high
TOC detections also exhibited deeper red color than the samples with less TOC concentrations .
However, not all overburden wells near the red water ponds exhibited high TOC contents,
suggesting the high TOC concentrations detected in some wells may not be solely attributable to
their close proxirnity to the red water ponds .

6.12.2 Bedrock Water-Bearing Zone
The TOC concentrations in the bedrock wells ranged from less than 1.0 mg/L in PB-BED-MW20
to 16 mg/L in both IT-AAI-BEDGW-001 and PB-BED-MW19 with an average of 7 .92 mg/L.
The minimum TOC content was detected in Reactor 1 at 0.0025 mg/L while the maximum of
190 mg/L occurred in-PB-BED-MW14, which is located close to the WARWP. In general, the
TOC content in the bedrock wells is lower than that of the overburden wells . This is because the
greater depths at which bedrock wells were installed would limit the exposure of groundwater to
the atmosphere and to organic matter that are common in the near-surface environment . The
relatively high average TOC content (7 .92 mg/L) in the bedrock wells seems to suggest a close
sitewide connection between the bedrock water-bearing zone and the surface environment.
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Table 6-9

Summary of Total Organic Carbon Concentrations in Various Areas
Sitewide Groundwater Investigation

Former Plum Brook Ordnance Works, Sandusky, Ohio

Well Identification
Total Organic
Carbon (m 11 Well Identification

Total Organic
Carbon (mg/L) Well Identification

Total Organic
Carbon_jin~L

IT-AAl-BEDGW-001 16 GCL-MW02A 4.5 MK-MW15 2.6
IT-AA2-BEDGW-001 7 GCL-MW02B 2.7 MK-MW16 2.5
IT-AA3-BEDGW-001 5.3J GCL-MW03 4.2 MK-MW17 3.4
IT-ABG-BEDGW-001 3.8 IT-AA1 -GWO02 6.9 MK-MW19 2.9
IT-BG8-BEDGW-001 < 5.0 IT-AA3-GWO02 4.5 MK-MW20 12
IT-MNTA-BEDGW-001 11 IT-ABG-GWO02 13 MK-MW22 11
IT-TNTB-BEDGW-001 12 IT-MWO1 8.6 MK-MW24 21
IT-TNTB-BEDGW-002 5 IT-MWO2 41 PB-PR-MW7 2,700
PB-BED-MW1 3 9.6 IT-MWO5 4.7 PB-PR-MW8 14,000
PB-BED-MW1 4 190 IT-MWO6 3.8 PB-PR-MW9 1,300
PB-BED-MW1 5 11 IT-MWO8 4.4 PB-TNTA-MW10 4.2
PB-BED-MW1 6 8.4 IT-MWO9 2.9 PB-TNTA-MW1 1 4.5
PB-BED-MW17 1 .2 IT-MW10 2.7 PB-TNTC-MW3 2.4
PB-BED-MW18 6.5 MK-MW09 1 .5 PB-TNTC-MW4 2.6
PB-BED-MW1 9 16 MK-MW10 1 .4 PB-TNTC-MW5 3
PB-BED-MW20 < 1 .0 MK-MW1 1 3.1 PB-TNTC-MW6 10
REACTOR 1 0.0025 MK-MW12 2 PB-WA-MW1 2.1
GCL-MWO1 5.4 MK-MW14 6.1 PB-WA-MW2 970

mg/L - Milligrams per liter .
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7.0 Conclusions and Recommendations

This chapter presents conclusions and recommendations from the third quarterly water level
monitoring and the first semiannual groundwater sampling at the former PBOW. The conclu-
sions regarding site-wide groundwater flow conditions are based on the hydrogeology discussed
in Chapter 4.0, while conclusions on groundwater contamination are based on the analytical
results discussed in Chapter 6.0 . Chemicals that were detected in well samples at concentrations
exceeding RBCs are considered as COPC and are summarized in Table 7-1 for various investiga-
tive areas.

7.1 Conclusions

7.1.1 GroundwaterFlow
Groundwater at PBOW exists in both overburden and bedrock water-bearing zones . In the
overburden zone, groundwater flow exhibits strong seasonal dependence . Comparison of the
groundwater elevations in overburden wells measured in November 1997 and February 1998
indicates an average rise of 2.96 feet compared to an average decline of 1 .25 feet observed from
August to November 1997 . All but one overburden wells exhibited elevated water levels in the
third quarterly event reflecting a relatively wet season in late fall through winter in the Sandusky
area . As discussed in the Second Quarterly Groundwater Level Measurement Report (IT, 1998),
the average drop in water level was 1 .25 feet but 6 of the 54 existing overburden wells measured
also showed slightly higher water levels (average +0.32 feet) than the previous measurements .
The maximum water level changes were observed at EB-SP-03 (-3 .51 feet) and at EB-GM-02
(+0.65 feet) . The monitoring data from the three quarterly events seem to indicate that there is
no apparent correlation between water level changes and the well locations . Water level fluctua-
tions as observed in overburden wells are believed to be controlled primarily by season, but
impact from other factors such as soil properties, vegetation, and local topography may also play
a role .

As indicated in the three groundwater elevation contour maps (Figure 3-1, 3-2, and 3-3), the
general groundwater flow direction in the overburden water-bearing zone is to the north in much
of the central portion of the site, and to the northwest in western part of the site . In the southeast-
em portion of the facility, including the entire Magazine Area, the water in the overburden zone
appears to flow in a northeast direction, consistent with observations from three quarterly
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Table 7-1

Summary of Chemicals of Potential Concern in Various Investigative Areas
Former Plum Brook Ordnance Works, Sandusky Ohio

(Page 1 of 6)

Area of
Concern Well

Water-Bearing
Zone Compounds

Concentration
(mg/L)

RBC(m:~F ) ]
West Area Red IT-MWO2 Overburden 2,4-dinitrotoluene 0.043 0.0073
Water Ponds IT-MWO2 Overburden 2,6-dinitrotoluene 0.0071 J 0.0037

IT-MWO2 Overburden . 2-nitroaniline 0.0015 J 0.00022
IT-MWO2 Overburden 4,6-dinitro-2-methylphenol 0.012 J 0.00037
IT-MW10 Overburden bis(2-ethylhexyl)phthalate 0.0051 J 0.0048
IT-MW02 Overburden 1,3-dinitrobenzene 0.017 6.00037
IT-MWO2 Overburden manganese 0.896 0.073
IT-MWO8 Overburden manganese 0.361 0.073
IT-MW10 Overburden iron 3.04 1 .1
IT-MW10 Overburden manganese 1 .67 0.073

PB-WA-MWO1 Overburden iron 5 .6 1 .1
PB-WA-MWO1 Overburden manganese 0.235 0.073
PB-WA-MW02 Overburden aluminum 3.72 J 3.7
PB-WA-MW02 Overburden iron 7.93 1 .1
PB-WA-MW02 Overburden manganese 1 .66 0.073
PB-WA-MW02 Overburden nickel 0.228 0.073
PB-WA-MW02 Overburden cyanide 0.079 0.073
PB-BED-MW14 Bedrock benzene 0.0011 0.00036

Pentolite Road PB-PR-MW07 Overburden 2,6-dinftrotoluene 0.14 J 0.0037
Red Water PB-PR-MWO7 Overburden 4,6-dinitro-2-methylphenol 0.66 J 0.00037
Ponds PB-PR-MW08 Overburden 2,4-dinitrophenol 6 0.0073

PB-PR-MW08 Overburden 2,4-dinitrotoluene 1 .5 0.0073
PB-PR-MWO8 Overburden 2,6-dinftrotoluene 0.191 0.0037
PB-PR-MW08 Overburden 3-nitroaniline 0.16 J 0.011
PB-PR-MW08 Overburden 4,6-dinitro-2-methylphenol 2.3 J 0.00037
PB-PR-MW09 Overburden 2,4-dinitrophenol 0.048 J 0.0073
PB-PR-MW09 Overburden 2,4-dinftrotoluene 0 .1 ~ 0.0073
PB-PR-MW09 Overburden 3-nitroaniline 0.45 J 0.011
PB-PR-MWO7 Overburden 1,3,5-trinftrobenzene 2 0.11
PB-PR-MWO7 Overburden 1,3-dinitrobenzene 1 .5 0.00037
PB-PR-MW08 Overburden 1,3,5-trinitrobenzene 1 .5 0 .11
PB-PR-MWO8 Overburden 1,3-dinitrobenzene 1 .5 0.00037
PB-PR-MW09 Overburden 1,3-dinitrobenzene 0.035 0.00037
IT-MWO5 Overburden aluminum 3.97 J 3.7
IT-MWO5 Overburden arsenic 0.0115 0.000045
IT-MWO5 Overburden iron 14.7 1 .1
IT-MWO5 Overburden manganese 0.302 0.073

PB-PR-MWO7 Overburden aluminum 8.96 J 3.7
PB-PR-MW07 Overburden cobalt 2.32 0.99
PB-PR-MW07 Overburden iron 21 .7 1 .1
PB-PR-MW07 Overburden manganese 17 0.073
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Table 7-1

Summary of Chemicals of Potential Concern in Various Investigative Areas
Former Plum Brook Ordnance Works, Sandusky Ohio

(Page 2 of 6)

Area of
Concern Well

Water-Bearing
Zone Compounds

Concentration
(mg'L)

RBC
(mg/L)

Pentolite Road PB-PR-MWO7 Overburden nickel 1 .71 0.073
Red Water PB-PR-MW07 Overburden cyanide 0.12 0.073
Ponds (cont.) PB-PR-MWO8 Overburden cobalt 7.27 0.22

PB-PR-MW08 Overburden iron 22 1 .1
PB-PR-MW08 Overburden manganese 34.1 0.073
PB-PR-MW08 Overburden nickel 7 .6 0.073
PB-PR-MW08 Overburden cyanide 0.24 0.073
PB-PR-MW09 Overburden manganese 1 .9 0.073
PB-BED-MW1 5 Bedrock benzene 0.57 0.00036
PB-BED-MW15 Bedrock chloroform 0.0084 J 0.00015
PB-BED-MW15 Bedrock ethylbenzene 0.13 0.13
PB-BED-MW15 Bedrock methylene chloride 0.031 J 0.0041
PB-BED-MW15 Bedrock toluene 0.49 0.075
PB-BED-MW15 Bedrock barium 0.605 0.26
PB-BED-MW15 . Bedrock bis(2-ethylhexyl)phthalate 0.037 0.0048

TNT Area A MK-MW22 Overburden 4-amino-2,6-dinitrotoluene 0.00062 0.00022
MK-MW22 Overburden aluminum 7.79 3.7
MK-MW22 Overburden iron 10 .9 1 .1
MK-MW22 Overburden manganese 0.185 0.073
MK-MW23 Overburden aluminum 27.3 3.7
MK-MW23 Overburden arsenic 0.0598 0.000045
MK-MW23 Overburden chromium 0.0571 0.018
MK-MW23 Overburden iron 68.2 1 .1
MK-MW23 Overburden lead 0.0298 0.015
MK-MW23 Overburden manganese 1 .37 0.073
MK-MW23 Overburden nickel 0.125 0.073
MK-MW23 Overburden vanadium 0.0752 0.025
MK-MW24 Overburden aluminum 6.62 3.7
MK-MW24 Overburden chromium 0.0252 0.018
MK-MW24 Overburden iron 13.5 1 .1
MK-MW24 Overburden manganese 0.788 0.073
MK-MW24 Overburden vanadium 0.0609 0.025

PB-TNTA-MW10 Overburden arsenic 0.0122 0.000045
PB-TNTA-MW10 Overburden barium 0.373 0.26
PB-TNTA-MW10 Overburden iron 18 .2 1 .1
PB-TNTA-MW10 Overburden manganese 1 .53 0.073
PB-TNTA-MW1 1 Overburden arsenic 0.0105 0.000045
PB-TNTA-MW1 1 Overburden iron 13 .3 1 .1
PB-TNTA-MW1 1 Overburden manganese 1 .03 0.073
PB-BED-MW17 Bedrock benzene 0.011 0.00036
PB-BED-MW17 Bedrock methylene chloride 0.018 1 0.0041
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Table 7-1

Summary of Chemicals of Potential Concern in Various Investigative Areas
Former Plum Brook Ordnance Works, Sandusky Ohio

(Page 3 of 6)

Area of
Concern Well

Water-Bearing
Zone Compounds

Concentration
(mg'L)

RBC
(mg/L)

TNT Area A PB-BED-MW17 Bedrock toluene 0.14 0.075
(Cont.) PB-BED-MW1 8 Bedrock benzene 0.011 0.00036

PB-BED-MW17 Bedrock
-

nitrobenzene 0.00034 0.00034
PB-BED-MW18 Bedrock 1,3-dinitrobenzene 0.001 0.00037
PB-BED-MW1 8 Bedrock nitrobenzene 0.002 0.00034
PB-BED-MW17 Bedrock barium 0.948 0.26
PB-BED-MW17 Bedrock iron 1 .58 1 .1
PB-BED-MW17 Bedrock manganese 0.124 0.073
PB-BED-MW17 Bedrock cyanide 0.32 0.073
PB-BED-MW18 Bedrock barium 0.893 0.26

TNT Area B MK-MW15 Overburden bis(2-ethylhexyl)phthalate 0.006 J 0.0048
MK-MW17 Overburden 4-amino-2,6-dinitrotoluene 0.0036 0.00022
MK-MW14 Overburden iron 19.3 1 .1
MK-MW14 Overburden manganese 0.37 0.073
MK-MW15 Overburden iron 12.7 1 .1
MK-MW15 Overburden manganese 0.608 0.073
MK-MW16 Overburden aluminum 4.99 J 3.7
MK-MW16 Overburden iron 19.8 1 .1
MK-MW16 Overburden manganese 6.97 0.073
MK-MW17 Overburden arsenic 0.0126 0.000045
MK-MW17 Overburden iron 44.3 1 .1
MK-MW17 Overburden manganese 1 .41 0.073
MK-MW17 Overburden nickel 0.156 0.073

IT-TNTB-BEDGW-002 Bedrock benzene 0.00091 1 0.00036
IT-TNTB-BEDGW-001 Bedrock iron 41 .7 1 .1
IT-TNTB-BEDGW-001 Bedrock manganese 0.677 0.073
IT-TNTB-BEDGW-002 Bedrock barium 0.326 0.26
IT-TNTB-BEDGW-002 Bedrock manganese 0.677 0.073

NT Area C MK-MW12 Overburden bis(2-ethylhexyl)phthalate 0.028 J 0.0048
PB-TNTC-MW06 Overburden bis(2-ethylhexyl)phthalate 0.0073 J 0.0048

IT-MWO9 Overburden iron 3.37 1 .1
IT-MW09 Overburden manganese 0.249 0.073
MK-MW12 Overburden manganese 1 .13 0.073

PB-TNTC-MWO3 Overburden manganese 2.95 0.073
PB-TNTC-MW03 Overburden nickel 0.12 0.073
PB-TNTC-MWO4 Overburden aluminum 3.82 J 3.7
PB-TNTC-MWO4 Overburden arsenic 0.0215 0.000045
PB-TNTC-MWO4 Overburden chromium 0.0252 0.018
PB-TNTC-MWO4 Overburden iron 17.4 1 .1
PB-TNTC-MWO4 verburden manganese 0.8 0.073
PB-TNTC-MW05 Overburden arsenic 0.0101 0.000045
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Table 7-1

Summary of Chemicals of Potential Concern in Various Investigative Areas
Former Plum Brook Ordnance Works, Sandusky Ohio

(Page 4 oi 6)

Area of
Concern Well

Water-Bearing
Zone CompoundsI

Concentration
(MgfL)

RBC
(mg/L)

TNT Area C PB-TNTC-MW05 Overburden chromium 0.0184 0.018
(Cont.) PB-TNTC-MW05 Overburden iron 13.9 1 .1

PB-TNTC-MWO5 Overburden manganese 0.713 0.073
PB-TNTC-MW06 Overburden iron 2.46 1 .1
PB-TNTC-MWO6 Overburden manganese 3.7 0.073
PB-BED-MW13 Bedrock benzene 0.13 0.00036
PB-BED-MW13 Bedrock toluene 0.17 0.075
PB-BED-MW13 Bedrock -barium 1.55 0.26
PB-BED-MW13 Bedrock bis(2-ethylhexyl)phthalate 0.039 0.0048

Acid Area 1 IT-AA1-GW02 Shallow iron 32.9 1 .1
IT-AA1-GW02 Shallow manganese 5.41 0.073

IT-AA1-BEDGW-001 Bedrock benzene 0.0111 0.00036
IT-AA1-BEDGW-001 Bedrock methylene chloride 0.025 J 0.0041
IT-AA1-BEDGW-001 Bedrock arsenic 0.0165 0.000045
IT-AA1-BEDGW-001 Bedrock barium 1 .06 0.26
IT-AAl-BEDGW-001 Bedrock iron 1 .92 1 .1
IT-AAl-BEDGW-001 Bedrock manganese 0.575 0.073
IT-AA1-BEDGW-001 Bedrock bis(2-ethylhexyl)phthalate 0.028 0.0048

Acid Area 2 MK-MW10 Overburden bis(2-ethylhexyl)phthalate 0.011 0.0048
MK-MW10 Overburden iron 2.08 1 .1
MK-MW10 Overburden manganese 0.0909 0.073
MK-MW11 Overburden aluminum 5.08 3.7
MK-MW11 Overburden iron 12.3 1 .1
MK-MW11 Overburden manganese 0.344 0.073

IT-AA2-BEDGW-001 Bedrock benzene 0.033 0.00036
IT-AA2-BEDGW-001 Bedrock chlorobenzene 0.021 J 0.0039
IT-AA2-BEDGW-001 Bedrock methylene chloride 0.0074 J 0.0041
PB-BED-MW19 Bedrock benzene 0.011 0.00036

IT-AA2-BEDGW-001 Bedrock iron 5.24 1 .1
IT-AA2-BEDOW-001 Bedrock manganese 0.522 0.073
PB-BED-MW19 Bedrock barium 1 .52 0.26
PB-BED-MW19 Bedrock bis(2-ethylhexyl)phthalate 0.0058 J 0.0048

Acid Area 3 & MK-MW19 Overburden 1,1,1-tdchloroethane 0.17 0.16
Maintenance MK-MW19 Overburden 1,1-dichloroethene 0.0034 0.000044
Shop Area IT-AA3-GWO02 Overburden aluminum 11 .6 J 3.7

IT-AA3-GWO02 Overburden arsenic 0.0103 0.000045
IT-AA3-GWO02 Overburden chromium 0.0228 0.018
IT-AA3-GWO02 Overburden iron 27.3 1 .1
IT-AA3-GWO02 Overburden lead 0.0166 0.015
IT-AA3-GWO02 Overburden manganese 0.816 0.073

IT-AA3-BEDGW-001 Bedrock manganese 0.0746 0.073
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Table 7-1

Summary of Chemicals of Potential Concern in Various Investigative Areas
Former Plum Brook Ordnance Works, Sandusky Ohio

(Page 5 of 6)

Area of
Concern Well

Water-Bearing
Zone Compounds

Concentration
(mg'L)

RBC
(mg/L)

Acid Area 3 & IT-MNTA-BEDGW-001 Bedrock barium 0.424 0.26
Maintenance IT-MNTA-BEDGW-001 Bedrock iron 6 .4 1 .1
Shop Area IT-MNTA-BEDGW-001 Bedrock manganese 0.849 0.073
(Cont.) IT-AA3-BEDGW-001 Bedrock bis(2-ethylhexyl)phthalate 0.0058 J 0.0048
Burning Ground IT-AGB-GWO02 Overburden benzene 0.00053 J 0.00036
Areas IT-AGB-GWO02 Overburden aluminum 34.5 J 3.7

IT-AGB-GWO02 Overburden arsenic 0.0662 0.000045
IT-AGB-GWO02 Overburden chromium 0.0698 0.018
IT-AGB-GWO02 Overburden iron 103 1 .1
IT-AGB-GWO02 Overburden lead 0.1 0.015
IT-AGB-GWO02 Overburden manganese 3.01 0.073
IT-AGB-GWO02 Overburden nickel 0.212 0.073
IT-AGB-GWO02 Overburden vanadium 0.158 0.025

IT-MWO1 Overburden iron 1 .32 1 .1
IT-MWO1 Overburden manganese 0.323 0.073

IT-AGB-BEDGW-01 Bedrock arsenic 0.0117 0.000045
IT-AGB-BEDGW-01 Bedrock iron 8.89 1 .1
IT-AGB-BEDGW-01 Bedrock manganese 0.912 0.073
IT-AGB-BEDGW-01 Bedrock mercury 0.0036 0.0011
IT-BGB-BEDGW-001 Bedrock aluminum 9.02 3.7
IT-BGB-BEDGW-001 Bedrock arsenic 0.0176 0.000045
IT-BG8-BEDGW-001 Bedrock barium 0.52 0.26
IT-BG8-BEDGW-001 Bedrock iron 22.6 1 .1
IT-BG8-BEDGW-001 Bedrock chromium 0.0182 0.018
IT-BG8-BEDGW-001 Bedrock lead 0.0263 0.015
IT-BG8-BEDGW-001 Bedrock manganese 2.24 0.073

Upper Toluene MK-MW20 Overburden chloroform 0.071 J 0.00015
Tank Area MK-MW20 Overburden toluene 13 0.075

MK-MW20 Overburden 2-methylphenol 1 .3 0.18
MK-MW20 Overburden 4-methylphenol 1 .2 0.018
MK-MW20 Overburden bis(2-ethylhexyl)phthalate 0.005 J 0.0048
MK-MW20 Overburden aluminum 18.4 3.7
MK-MW20 Overburden arsenic 0.0158 0.000045
MK-MW20 Overburden chromium 0.0427 0.018
MK-MW20 Overburden iron 46.7 1 .1
MK-MW20 Overburden manganese 0.994 0.073

PB-BED-MW16 Bedrock benzene 0.49 0.00036
PB-BED-MW16 Bedrock ethylbenzene 0.13 0.13
PB-BED-MW16 Bedrock methylene chloride 0.0088 J 0.0041
PB-BED-MW16 Bedrock toluene 0.39 0.075
PB-BED-MW16 Bedrock barium 0.463 0.26
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Table 7-1

Summary of Chemicals of Potential Concern in Various Investigative Areas
Former Plum Brook Ordnance Works, Sandusky Ohio

(Page 6 of 6)

Area of
Concern Well

Water-Bearing
Zone Compounds

Concentration
(mg/L)

RBC
(mg'L)

UpperToluene PB-BED-MW16 Bedrock chromium 0.0244 0.018
Tank Area PB-BED-MW16 Bedrock iron 1.14 1 .1

PB-BED-MW16 Bedrock manganese 0.133 0.073
PB-BED-MW16 Bedrock vanadium 0.0647 0.025
PB-BED-MW16 Bedrock bis(2-ethylhexyl)phthalate 0.92 J 0.0048

Reactor Building IT-MWO6 Overburden barium 1.62 0.26
Areas IT-MWO6 Overburden manganese 0.34 0.073

PB-BED-MW20 Bedrock benzene 0.00093 J 0.00036
Reactor 1 Bedrock benzene 0.0088 J 0.00036
Reactor 1 Bedrock methylene chloride 0.014 J 0.0041

PB-BED-MW20 Bedrock barium 19 0.26
PB-BED-MW20 Bedrock iron 13.2 1 .1
PB-BED-MW20 Bedrock manganese 0.18 0.073

Reactor 1 Bedrock barium 0.405 0.26
Reactor 1 Bedrock iron 8 1 .1
Reactor 1 Bedrock lead 0.0191 0.015
Reactor 1 Bedrock manganese 0.198 0.073
Reactor I Bedrock bis(2-ethylhexyl)phthalate 0.023 J 0.0048

Disposal Area GCL-MW01 Overburden bis(2-ethylhexyl)phthalate 0.1 0.0048
No . 3 GCL-MWO1 Overburden aluminum 9.41 J 3.7

GCL-MWO1 Overburden arsenic 0.0363 0.000045
GCL-MWO1 Overburden chromium 0.0449 0.018
GCL-MWO1 Overburden iron 76.6 1 .1
GCL-MWO1 Overburden lead 0.0177 0.015
GCL-MWO1 Overburden manganese 0.432 0.073
GCL-MWO1 Overburden selenium 0.0204 0.018
GCL-MW02A Overburden chromium 0.0227 0.018
GCL-MW02A Overburden iron 3.13 1 .1
GCL-MW02A Overburden manganese 0.434 0.073
GCL-MW02B Overburden iron 3.75 1 .1
GCL-MW02B Overburden manganese 0.475 0.073
GCL-MW03 Overburden arsenic 0.0402 0.000045
GCL-MWO3 Overburden iron 26.3 1 .1
GCL-MW03 Overburden manganese 0.493 0.073

mg/L - Milligrams per liter.
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monitoring events . The overburden water-bearing zone is closely connected with the bedrock
water-bearing zone in much of the facility . However, in places, where the Ohio Shale is present
between the overburden and bedrock, hydraulic connection may be interrupted, such as in the
AAL

Seasonal dependence of water levels in the bedrock water-bearing zone are not as apparent as in
the overburden zone because of the overlying deposits that control the amount and rate of infil-
tration reaching the bedrock zone . Excluding four wells that behaved erratically, the third
quarterly measurement indicated an average water level rise of 1 .44 feet in bedrock wells.
Similar to the second event, three wells within the Reactor building area continued to fluctuate
erratically with the maximum water level drop of 23.72 feet (Reactor 2). It appears that ground-
water levels in the bedrock wells behave rather erratically in the area north of Pentolite Road.
The reason for this is not yet fully understood . However, it can be speculated that the quarry
operation north ofPBOW will likely affect the groundwater flow pattern in the bedrock layer in
the neighboring areas due to possible fracture generation (during blasting) and possible
dewatering as part of normal mining operations . Groundwater flow patterns in the bedrock is, in
general, similar to that in the overburden zone .

7.1.2 Groundwater Quality in Bedrock Water-Bearing Zone
The results of the first groundwater sampling event indicate five VOCs (mostly BTEX com-
pounds), one SVOC (bis(2-ethylhexyl)phthalate), and nine metals as well as cyanide were
detected in the bedrock water-bearing zone at concentrations above the RBCs. All detected
chemicals (except cyanide) were reported in previous investigations .

bis(2-Ethylhexyl)phthalate was detected in seven of the seventeen sampled wells with the highest
concentration of 920 pg/L in PB-BED-MW16 .

At least one of the BTEX constituents was detected in 13 of the 17 bedrock wells sampled during
this event. A total of 12 wells exhibited BTEX constituent(s) exceeding the RBCs. Among
them, benzene was detected in 12 wells; ethyl benzene in 2 wells; and toluene in 4 wells. Total
xylene was found in 14 wells, but their concentrations were below the RBC. Other VOCs
exceeding RBCs include methylene chloride, which was detected in 6 wells; chlorobenzene in 4
wells, and chloroform in one well . PB-BED-MW15, PB-BED-MW16, and PB-BED-MW17
exhibited the most frequent detections with 5, 4, and 3 VOC compounds exceeding the RBCs,
respectively. Three BTEX compounds were also detected in PB-BED-MW20, located
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upgradient of all bedrock wells, with benzene at a concentration above the RBC. BTEX was also
detected in this well during October - De

'
cember 1994 sampling (D&M, 1997) but were not

detected during the October 1996 site-wide GWI (IT, 1997a) .

Three newly installed wells IT-AA2-BEDGW-00 I (Acid Area 2), IT-AA I-BEDGW-00 1 (AA1),

and IT-TNTB-BEDGW-002 (TNTB) contain three, two, and one VOCs, respectively, at levels
above the RBCs. In addition, TCE was detected in IT-ABG-BEDGW-001 and will require
further monitoring .

The bedrock water-bearing zone exhibited limited detections of nitroaromatic compounds
(explosive residues) . Three wells were found to contain nitroaromatic compounds at concentra-
tions above the RBCs. 1,3-DNB was detected in PB-BED-N4W18 and nitrobenzene was detected
in both PB-BED-MW17 and PB-BED-NlWl8, all at levels above the RBCs. Both wells are
located in the TNTA area, indicating impact from past site activities .

Atotal of nine metals were detected at least once in bedrock wells at concentrations above the
RBCs. They include aluminum, arsenic, barium, chromium, iron, lead, manganese, mercury, and
vanadium. Of them, manganese and iron are the most ubiquitous analytes detected, followed by
barium and aluminum. However, the majority of the metals (aluminum, arsenic, chromium, iron,
lead, and mercury) with detected concentrations above the RBCs were in the unfiltered samples,
indicating that the RBC exceedances for these metals were due to suspended solids in groundwa-
ter. Among all sampled bedrock wells, IT-BG8-BEDGW-001 exhibits seven metals at concen-
trations exceeding the RBCs while PB-BED-MW14 contains no metal at levels above the RBCs.

Two bedrock wells (PB-BED-MW17 and PB-BED-MW14), one in each Red Water Pond area,
contained cyanide . The cyanide concentration at PB-BED-MW17 also exceeded the RBC.

Based on the analytical results for the bedrock wells, it is evident that PB-BED-MW17, PB-
BED-MW 18, and PB-BED-MW19 have been impacted by nitroaromatic compounds by past site
activities . Hydrocarbons and associated compounds continue to be present in most bedrock wells
with the highest concentrations at PB-BED-NIW15 and PB-BED-MW16, located downgradient
from and in the vicinity of the former Toluene Farm Area . The detection of cyanide in both Red
Water Pond areas suggests a possible connection to the past use of the two areas. Elevated
metals concentrations are generally related to the suspended solid in the groundwater. However,
barium and manganese were detected in both total and dissolved phases at concentrations
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exceeding the RBCs in selective wells, thus warranting further evaluation . Except for the
detection of cyanide in two bedrock wells, the findings for the chemicals in the bedrock water-
bearing zone is very similar to that documented in previous reports (D&M, 1997; IT, 1997a) .
No apparent trend with respect to migration of a particular chemical or chemicals is apparent at
this time.

7.1.3 Groundwater Ouality in Overburden Water-Bearing Zone
The overburden water-bearing zone in general exhibits more detections of chemicals than the
underlying bedrock zone. Chemicals in the overburden materials may be attributed to natural
sources or to past site activities . In the overburden water-bearing zone, the residence time of
those residual chemicals from past operations depends on various site conditions, including
infiltration, retardation, natural attenuation, and possible chemical reactions . The fact that many
residual chemicals, especially nitroaromatic compounds, still exist at elevated concentrations in
the shallow groundwater after more than 50 years, seems to indicate that the downward migration
of dissolved residual chemicals has been generally retarded. Metals were detected in all over-
burden well samples with some at concentrations exceeding the RBCs. However, detection of
metals in the shallow water does not necessarily indicate site-related contamination since water
infiltrating through soils naturally contains trace levels of metals through dissolution . Therefore,
it is unclear whether these RBC exceedances are due to past site activities or reflect the naturally
occurring level since background concentrations have not been established for metals in
groundwater at PBOW.

As reported in previous investigations, the overburden water-bearing zone in the two Red Water
Pond areas exhibited the most frequent detections of all chemicals at concentrations exceeding
the RBC criteria . Except for one detection in TNTA (PB-BED-MW17), all cyanide detections
were also found in the Red Water Pond areas, indicating a possible connection between the
dissolved cyanide in groundwater and the former use of these two areas.

7.1.3.1 West Area Red Water Ponds
RBC exceedances in the WARVVT area are summarized as follows :

0 IT-MW10. Iron (total) and manganese

- IT-MWO8. Manganese
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IT-MWO2. Manganese, 1,3-DNB, 2,4-DNT, 2,6-DNT, 2-nitroaniline, and 4,6-
dinitro-2-methylphenol

0 PB-WA-MWO I . Iron (total) and manganese

PB-WA-MW02. Aluminum (total), iron (total), manganese, nickel (total), and
cyanide.

The analytical data indicate that rr-NAV02, located immediately adjacent to the pond, has been
impacted by nitroaromatic compounds, consistent with previous reports (D&M, 1997 and IT,
1997a) . A total of six nitroarornatic compounds were detected at PB-WA-MW02 exceeding the
RBCs during the groundwater sampling event in October 1996 (IT, 1997a) . However, this well
exhibited no detection of any nitroarornatic compoimds during this sampling event, apparently
due to the elevated detection limits to reduce matrix interference (see Appendix F for data valida-
tion summary) . Of the metals exceeding the RBCs, only manganese was in both total and dissol-

ved phases . Other metals exceeding the RBCs are associated with suspended solids in the water
samples . Cyanide exceeded the RBC in PB-WA-MW02 only, which is located in a low spot off
the pond. In addition, both IT-MWO2 and PB-WA-MW02 exhibited high TOC contents .

It is evident that shallow groundwater in the immediate proximity of the pond is impacted by
nitroaromatic compounds and possibly cyanide . The impact diminishes away from the pond.

Dissolved manganese at concentrations above the RBC will require further evaluation .

7.1.3.2 Pentolite Road Red Water Ponds
RBC exceedances in PRRWP wells are summarized as follows :

- IT-MWO5 . Aluminum (total), arsenic, iron, and manganese

PR-MWO7. Aluminum (total), cobalt, iron, manganese, nickel, cyanide, 1,3,5-
TNB, 1,3-DNB, 2,4-DNT, 2,6-DNT, and 4,6-dinitro-2-methylphenol

PR-MW08. Cobalt, iron, manganese, nickel, cyanide, 1,3,5-TNB, 1,3-DNB,
2,4-dinitrophenol, 2,4-DNT, 2,6-DNT, and 4,6-dinitro-2-methylphenol

0 PR-MW09. Manganese, 2,4-dinitrophenol, 2,4-DNT, and 3-nitroaniline .

VOCs were not detected at concentrations exceeding the RBCs in the four wells . However,
nitroaromatic compounds exceeded the RBCs in PR-MW07, -MW08, and -MW09 under both
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SVOC and nitroaromatic analyses . These three overburden wells had comparable nitroaromatic
detections during previous investigations (D&M, 1997 ; IT, 1997a), indicating a persistent
presence in shallow water . In addition, high concentrations of TOC were also detected in these
three wells . Inorganic compounds exceeded the RBCs in each of the four overburden wells as
summarized above .

In general, it is concluded that overburden water-bearing zone in the Pentolite Road Red Water
Ponds area has been impacted by nitroaromatic compounds and cyanide. The impact is more
pronounced than that observed at the WARWP area. Although a larger suite of dissolved
inorganic compounds was detected in this area than in other areas of PBOW, further evaluation is
necessary to determine whether they are attributable to site contamination.

7.1.3.3 TNTArea A
Five overburden wells were sampled in the vicinity of TNTA. None of the overburden wells
exhibited concentrations of VOCs or SVOCs that exceeded the RBCs. MK-NIW22 had
detectable levels of nitroaromatic compounds, but only one compound exceeded the RBC. All of
the overburden wells exhibited inorganic compounds at concentrations exceeding the RBCs.
However, many are not in the dissolved phase. The RBC exceedances for each of the five wells
are summarized below:

- TNTA-MW10. Arsenic (total), barium, iron, and manganese

0 TNTA-MW11 . Arsenic (total), iron (total), andmanganese

0 MK-MW22. Aluminum (total), iron (total), manganese, and 4-arnino-2,6-DNT

MK-MW23. Aluminum (total), arsenic, chromium (total), iron (total), lead (total),
manganese, nickel (total), and vanadium (total)

0 MK-MW24. Aluminum (total), chromium (total), iron, manganese, and vanadium

The analytical data as summarized above indicate that the overburden water-bearing zone in
TNTA has been impacted by nitroaromatic compounds from past activities . However, the impact
seems to be localized around MK-MW22.

BTEX was not detected in any of the overburden wells in TNTA while BTEX was &tected at
concentrations above the RBCs in the two bedrock wells in the same area (Section 7 .1 .2) . This
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seems to indicate that BTEX compounds in the bedrock wells in TNTA were not from the

shallow overburden zone but rather from a source outside the area, possibly migrating through

fracture or karst zones .

7.1.3.4 TNTArea B
Four overburden wells were sampled in the vicinity of TNTB . None of the wells exhibited
detected VOCs at concentrations exceeding the RBCs. In fact, two wells (MK-MW16 and -

MW17) had no detectable VOCs. One SVOC exceeded the RBC at MK-MW15 while one

nitroaromatic compound exceeded the RBC atMK-MW16. Iron and manganese, both total and
dissolved, exceeded the RBCs in all four wells . Arsenic and aluminum also exceeded the RBCs

in selected wells, but their concentrations are attributable to suspended solids . The RBC

exceedances for each of the four wells are summarized below :

" MK-MW14. Iron and manganese
" MK-MW15. Iron, manganese, and bis(2-ethylhexyl)phthalate
" MK-MW16. Aluminum (total), iron, and manganese
" MK-MW17. Arsenic (total), iron, manganese, and 4-amino-2,6-DNT.

The analytical data indicate that the overburden water-bearing zone in TNTB has been impacted

by nitroaromatic compounds and SVOCs from past activities . However, the impact seems to be

localized downgradient of TNTB . All wells also exhibited impact by iron and manganese in both

total and dissolved phases . However, these concentrations need further evaluation to determined
whether they are attributed to site contamination .

7.1.3.5 TNTArea C
Six overburden wells were sampled in the vicinity of TNTC. None of the wells exhibited
detected VOCs or nitroaromatics at concentrations exceeding the RBCs. However, one SVOC

exceeded the RBC at PB-TNTC-MW06 and PB-TNTC-MW1,2. Total and dissolved manganese

exceeded the RBC in all six wells. Total and dissolved nickel exceeded the RBC at PB-TNTC-
MW03, while total and dissolved iron exceeded the RBC at PB-TNTC-MW06 . Other metals

with concentrations exceeding the RBCs include aluminum, arsenic, and chromium, but their

concentrations are attributable to suspended solids . The RBC exceedances in the TNTC area are

summarized below :

0 TNTC-MW03. Manganese and nickel
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TNTC-MW04. Aluminum (total), arsenic (total), chromium (total), iron (total),
and manganese

0 TNTC-MW05 . Arsenic (total), chromium (total), iron (total), and manganese

0 TNTC-MW06 . Iron, manganese, and bis(2-ethylhexyl)phthalate

- MK-MW12. Manganese and bis(2-ethylhexyl)phthalate

0 IT-MWO9. Iron (total) and manganese.

The analytical dates indicate that the overburden water-bearing zone in TNTC area has been

impacted by SVOC. However, the impact seems to be localized . All wells exhibited impact by

manganese in both total and dissolved phases . Selected wells were also impacted by nickel,

aluminum, chromium, and arsenic . The metal concentrations detected in TNTC area need further
evaluation to determine whether they are attributable to site contamination.

7.1.3.6 Acid Area 1
Previous investigations have not been conducted in AAL One newly installed overburden well

(IT-AAI-GW-002) was sampled in this area. Only iron and manganese were detected at

concentrations exceeding the RBCs. VOCs, SVOCs, and nitroarornatic compounds were not

detected in this well .

The limited sampling data seems to indicate that the overburden water-bearing zone in AAI has
not been impacted by past site activities . The elevated iron and manganese concentrations in

groundwater are also found in most of other areas ofPBOW. As background concentrations
have not been established for metals in groundwater at PBOW, it is unclear whether the metals
detected at concentrations exceeding the RBCs are attributable to site contamination .

7.1.3.7 Acid Area 2
Three overburden wells were sampled in the vicinity of Acid Area 2. One newly installed
piezorneter did not produce enough water at the time of sampling and was not sampled . One

SVOC was detected at a concentration above the RBC. No other SVOCs, VOCs, or nitroaro-

matic compounds were detected. Several metals exceeded the RBCs only in the unfiltered

samples, indicating that suspended solids are the source of observed concentrations . The RBC
exceedances detected at Acid Area 2 are listed below:
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0 MK-MW09. None
" MK-MW10. Iron (total), manganese (total), and bis(2-ethylhexyl)phthalate
" MW-MW11 . Aluminum (total), iron (total), and manganese (total) .

Based on the analytical results, it is possible that MK-MW10 has been impacted by bis(2-
ethylhexyl)phthalate. However, further monitoring is needed to support this conclusion. Two
wells also exhibited elevated metal concentrations exceeding the RBCs, but these levels are not
necessarily attributable to site contamination as background levels have not been established .

7.1.3.8 Acid Area 3 and Associated Areas
Two overburden wells were sampled at AA3. IT-AA3-GW002 is located downgradient of AA3
and upgradient of the Maintenance Shop Area, which is associated with AA3 . Only metals were
detected in this well with manganese exceeding the RBC. Other metals exceeded the RBCs only
in the unfiltered sample . No VOCs, SVOCs, or nitroaromatic compounds were detected in IT-

AA3-GWOO2. However, 1,1,1-TCE and I,I-DCE were both detected at MK-MW19 at concen-
trations exceeding the RBCs. Toluene and chloromethane were also detected at this well but at
concentrations below the RBCs. MK-MW19 is located within the Maintenance Shop Area
where several buildings are currently in use to support NASA PBS operations . At least 9 USTs
were removed from this area in early 1990s and three of these USTs were reported to have been
used for storage of solvents including acetone, TCE, and TCA (International Consultants, Inc .

1995) . RBC exceedances in the two wells are :

IT-AA3-GW002 . Aluminum (total), arsenic (total), chromium (total), iron
(total), lead (total), and manganese

a MK-MW19. 1,1,1-trichloroethane, 1,1-dichloroethene.

Based on the limited analytical results, it seems that AA3 has not been impacted by any organic

compounds related to acid manufacturing. The elevated concentration of dissolved manganese

and other metals will require further evaluation to determine if they are attributable to site

contamination as background levels have not been established. MK-MW19 had elevated VOCs
exceeding the RBCs. In fact, 1, 1, 1 -trichloroethane and 1, 1 -dichloroethene were exclusively

detected at MK-MW 19, indicating a possible connection to past use of the Maintenance Shop
Area . It is reported that benzene was previously detected in EB-GW-01 at a concentration of 58
pg/L (Ebasco, 199 1) . This well and several other wells installed during UST removal were not
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sampled during this sampling event. It is evident that the overburden water-bearing zone in the

Maintenance Shop Area has been impacted by organic compounds from past activities .

7.1.3.9 Burning Grounds

Additional Burning Ground One overburden well (IT-ABG-GW-002) was installed and

sampled in the ABG. Benzene was detected at a concentration exceeding the RBC while carbon

disulfide and total xylene were detected at concentrations below the RBCs. No SVOCs or
nitroaromatic compounds were detected at this well . Two dissolved metals (iron and manganese)

exceeded the RBCs. Other metals exceeded the RBCs only in-the unfiltered sample, indicating

the suspended solids were the cause of the observed concentration . Based on the limited data, it
appears that the overburden water-bearing zone in ABG has been impacted by hydrocarbons
only .

Taylor Road Burning Ground. One overburden well was sampled in the area upgradient

from the Taylor Road Burning Ground. Only manganese (dissolved and total ) exceeded the
RBC. Iron also exceeded the RBC in the unfiltered sample . Total xylene exhibited a detectable
concentration but was well below the RBC. Other VOCs, SVOCs, and nitroaromatic compounds

were not detected . The analytical data indicate that the shallow water in the vicinity of IT-MWOI

has not been impacted by any organic compounds except xylene . However, the presence of
xylene at the observed concentration is unlikely to pose any threat to human health or the

environment . The elevated manganese (total and dissolved) will require further evaluation to
determine if they are related to site contamination . Based on the location and limited water
quality data, IT-MWOI may be considered a possible background well for dissolved metals in the

overburden water-bearing zone .

G-8 Burning Ground The overburden water-bearing zone is virtually missing in the BG8

Area due to very thin (less than 1 foot) soil cover on top of the bedrock . One bedrock well in the

vicinity of the BG8 was sampled and the analytical results indicate concentration of dissolved

manganese above the RBC. Several other metals exceeded the RBCs only in the unfiltered

sample, indicating the suspended solids were the cause of the observed concentration . The well

placed in BG8 area was intended to be used as a background well for the bedrock water-bearing

zone because of its upgradient location relative to other bedrock wells . The analytical data
presented seems to support the intended use of this well .

KN/4179/3rdgw/4179GW .WPD09-04-98(1 :30 pm) 7-10



Third QuarterGW Report PBOW
Section: 7.0
Revision No . : 0
Date: September 1998

7.1.3. 10 Upper Toluene Tank Area
One overburden well was sampled at the Upper Toluene Tank Area. The well (MK-MW20) is
located less than 100 feet from the aboveground storage tank (NASA#895 1), formerly used by
DOD for toluene storage and later used by NASA for storage of heating oil. No dissolved metals
were detected at concentrations above the RBCs, however, aluminum, arsenic, chromium, iron,
and manganese exceeded the RBCs in the unfiltered sample . Organic compounds, including
BTEX constituents were detected at concentrations exceeding the RBCs. The RBC exceedances
at MK-MW20 are listed below:

MK-MW20. Aluminum (total), arsenic (total), chromium (total), iron (total),
manganese (total), chloroform, toluene, 2-methylphenol, bis(2-ethylhexyl)-
plithalate, and 4-methylphenol .

The analytical results show that organic chemicals, especially BTEX constituents, have impacted
the water quality in the overburden water-bearing zone in the vicinity of the former Upper
Toluene Tank Area. The impact is believed to be the result of the reported heating oil leakage
from the tank (NASA# 895 1) as discussed in Section 6. 10 .

7.1.3. 11 Disposal Area No. 3 (GCL Series Wells)
Four GLC series wells were sampled in the former Disposal AreaNo. 3 . Only one SVOC was
detected at concentration exceeding the RBC. In addition, carbon disulfide was detected in GCL-
MW02A while diethyl plithalate was found at GCL-MW02B, both far below the RBCs.
Manganese (total and dissolved) was the only metal detected in all wells at levels above the
RBC. Other metals with concentrations exceeding the RBCs include aluminum, arsenic,
chromium, iron, and selenium . Of these, aluminum, arsenic, chromium, and lead exceeded the
RBCs only in unfiltered samples, indicating that suspended solids contribute to the observed
metal concentrations . The RBC exceedances for each of the four wells are summarized below :

GCL-MWOI . Aluminum (total), arsenic (total), chromium (total), iron, lead
(total), manganese, selenium (total), and bis(2-ethylhexyl)phthalate

9 GCL-MW02A. Chromium (total), iron (total), an manganese

0 GCL-MW02B . Iron and manganese

* GCL-MW03 . Arsenic (total), iron (total), and manganese.
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The analytical results summarized above exhibit no evidence that groundwater in the overburden
material in the former Disposal Area No. 3 has been impacted by nitroaromatic compounds and
other organic chemicals likely related to past site activities . The detection of bis(2-ethylhexyl)-
phthalate was also reported in most other areas ofPBOW. This compound will need further

evaluation to determine its source . The elevated concentrations of dissolved manganese will
require further evaluation to determine whether it is related to site contamination .

7.2 Recommendations
The following recommendations are made based on the conclusions regarding the various
chemical constituents found in groundwater as presented in the previous sections :

Site-wide groundwater background for metals should be established. IT will
evaluate inorganic data obtained from this and other sampling events in the annual
groundwater investigation report and present recommended background well(s) .
Metals detected at concentrations exceeding the RBCs will be re-evaluated against
the background values to determine whether the elevated metals are naturally
occurring or are related to past land use .

The historical data for overburden well IT-MWOI should be collected and
evaluated to determine if this well can be used as a background well for the
dissolved metals in the overburden water-bearing zone.

The subsequent quarterly water level measurement events should closely monitor
water level changes in the bedrock wells in the vicinity of the Reactor Building . If
erratic water level fluctuations persist, these two wells (Reactor 2 and Reactor 3)
should be excluded from further monitoring .
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yps:

SurnplEnd Cap:

A

W91100"NOvOrburden



Monitoring Well Construction Form (Bedrock)
Project . PBOW Well Number : f) ~',Y- . i,) -rnr~)

Location : Erie County, Sandusky Ohio Site Location : I OU It
Client: Nashville USACE Installation Date -t - kz4 -01 7

Subcontractor : bei r" 19, Jkl-~ Northing : 62,!~06q - DY
Driller : 7 J"r- CA

-

Easting : 61111 1119. 26

IT Field Representat 5 A r,--,1K,J-~T Project Number. 771481

ective Cover Elevation 00:

of Casing Elevation (11) :

of Casing Stickup (ft) : 5~

Surface Elevation (ft):

Protective Casing :

Type:

Dimmsions (in) :

Length (ft):

Guard Posc

:;proximate Diameter

Section 1 Borehole (in) :

ameter of Surface Casing (in) :

to Bedrock (ft) :

tom of SurfaceCasing (ft):

to Water(ft):

During Drilling :

Date : 17 -22 --C/
Post Development: TOC

Date : -7

iproximate Diameter

Section 2 Borehole (in) :

Casing Diarrieter (in) :

of Bentonhe Seal (ft

of Filter Pac* (ft): 5 - 0

of Screen Interval (11):

of Screen Interval (ft): 1~q- 75-

of Well (n) :

of Filter Pack (ft):

of Borehole (ft) : C)

Depth& and heights we referenced to ground surface unless specified TOC .

All elevation$ we referenced to MSL (KAVD, 88) .

Surface Pad:

Dimensions : w

Type: Concrete

~,, ,~ Pck I -~,A I ,~- (5
Surface Casing :

Type :

Diameter (in) :

Installation: Tremie Hafiburton

cementing Plug Other Plug

Annular Space Seal:

Type : Bentonite-Cement Groult

-Installation: Gravity Tremie

Bentanite Seal:
I
YIManufacturer. q

Type: P Slurry

Installation: 6- lifts One Section

Tremlie Pumped

Hydratiort time, (hrs): q

Filter Pack Material :

Manufacturer.

Product Name:

Size :

Volurnis Added (113) :

Installation : Gravity

Well Casing:

Manufacturer:

Type:

Daimeter (in) :

Wall Screen Casing :

Manufactizer
Type: I 'J,

Slot Size (in) :

Slot Type : ContinOU3 Factory sM

Sump/End Cap: P V

Backfill Material :

Wellconl~,Bedrock



Monitoring Well Construction Form (Bedrock)
Project PBOW Well Number : --! T- /A
Location : Erie County, Sandusky Ohio Site Location : OU#
Client : Nashville USACE Installation Date
Subcontractor: d'T" - C) Northing : 2.115 OIL?
Driller : Easting : I atoct TT2 . 4!9
IT Field Representative : -L, j--.L C, IT Proiect Number: 771481

wive Cover Elevation (11):

of Casing Elevation (11) :

of Casing Stickup (ft) :

Surface Elevation MY

proximate Diameter

Section 1 Borehole (in):

arneter of Surface Casing (in) :

to Bedrock (ft):

n of Surface Casing (ft) :

th to Water (11) :

During Drilling:

Date: 2
Post Development: 0 1 Ll TC

Date :

3

-5 -11

)proximate Diameter

Section 2 Borehole (in) :

Casing Diameter (in) :

of Bentonite Seal (ft) : Il 9

of Filter Pack (ft) :

of Screen Interval (ft) : 99 ;,) ~ ,-1

of Screen Interval (ft) : q~ . 7,~

of Well (ft) : 113 .0

of Filter Pack (11) : C)

of Borehole (ft): C

Depths and heights are referenced to ground surface unless specified TOC .

All elevations are referenced to MSL (NAVD, 88) .

Protective Casing:

Type:

Dimensions (in) :

Length (ft):

Guard Post:

face Pad:

Dimensions: Z4 "k, X

Type: Concrete

P"J 0
face Casing :

Type: -5 -k-
Diameter (in) : / 6.-
Installation : Tremie, Haliburton

Cernerting Plug Other Plug

iular Spam Seal :

Type: Bentonite-Cement Grout

Installation : Gravity Tremle

(fm~w~

nite Seal :
Manufacturer.
Type: Slurry
InstaIIatC:5;7,n lifts One Section

MG-vity Tremie Pumped
Hydration time (hrs) : !~ gl,,-

or Pack Material :

Manufacturer

Product Name:

Size : 5
Volume Added (11:3) : 081

Installation : (Gravity

11 Casing :

Manufacturer: 5 0 rJ
Type :

Diameter (in) :

11 Screen Casing :

Manufactuw. J el
Type : I.rJ r W
Slot Size (in) :

Slot Type : Continous Factory slot

SumplEnd Cap:

BMWII Material :

?Lf C-

WellconlZedmck



Monitoring Well Construction Foffn (Bedrock)

Project : PBOW Well Number:
Location : -Erie County, Sandusky Ohio Site Location: A ft3 OU#
Client: Nashville USACE Installation Date /~)_ -f -7

Subcontractor : bpk5(_o Dr--. Northing : 62-50~1115 IC
Driller: Easting : Iq 114 U1 . 2-8
IT Field Representative : jE:a y- ,fVt K V-Z-\~ 771481IT Project Number:

edive Cover Elevation (111):

of Casing Elevation (11) :

of Casing Stickup III) :

J Surface Elevation (ft):

Prolecitwe Casing :

Type :

Dimensions (in):

Lengrth (ft) :

Guard Post:

proximate Diameter

Section I Borehole (in) :

ameter of Surface Casing (in) :

qpth to Bedrock (it) :

)Uom of Surface Casing (Ity

V

M to Water (ft) :
During Drilling : 1~, 0

Date : -7
Post Development: TC

Date :

proximate Diameter

Section 2 Borehole (in) :

face Pod:

Dimensions: 14 X If

Type : Concrete

face Casing:

Type :

Diameter (in):

Installation : Haliburton

Cementing Plug Other Plug

luter Space Seat:

Type: Bentonite-Cernent Gn;Id__
Installation : Gravity Tremie Pumped

itorifte Seal:
~tManufacturer.

Type :
(f~

Slurry
Installation : 6-in lifts One Section

Gravity Tramie Pumped
Hydration time (hrs) : '~ 9 tllr-$

Fitter Pack Material:

Casing Diameter (in): 2. C) Manufacturer.

Product Name :

Size .

of Bentonite Seal (11) : Volume Added L"', C,

Installation: Gravity
rn~)

-2-

of Fitter Pack (11) : -,/ . C

7
of Screen Interval (11) :

-11 Casing :

Manufacturer :

Type :

Diameter (in):

_; e J-J
C-

C ~~ -75of Screen Interval (ft) :

of Well (ft) : 3
of Fitter Pack (11)

01 Screen Casing :

Manufacturer.

Type:

Slot Size (in) :

Slot Type:

Sump/End Cap:

of Borehole (it)

Backfill Matenal~

Depths and heigrils are referenced to ground surface unless apwAied TOC.
All elevations are referenced to MSL (NAVD 88).

'S ~D~ "i ~, " ~o
EV.10c, L .

-

'i

IC
ContinDus Factory slot

Wellconl \Bedrock



orm

Project : PBOW Well Number : 'T - J - gE -D - t - c I
Location : Ene County, Sandusky Ohio Site Location : OU#
Client: Nashville USACE Installation Date ot 12-01 VIT
Subcontractor: Northing : 6 21 S7 16t . S-0
Driller : ,A Easting : ( 1 2. I'To (0 . 0Z
IT Field Representative : A L-A IT Proiect Number : 771481

ective Cover Elevation (ft) :

of Casing Elevation (ft):

of Casing Stickup (ft) :

I Surface Elevation (ft) :

proximate Diameter

Section 1 Borehole (in) :

Ier of Surface Casing (in) :

to Bedrock (ft):

n of Surface Casing (ft) :

Ah to Water (ft) :

During Drilling: 7
Date : q.-

Post Development: 5,51 TC

Date : J0 -2 -2 7

proximate Diameter

Section 2 Borehole (in):

Casing Diameter (in) : -) -
"J

of Bentonite Seal (ft): ~ (21

of Filter Pack (ft) : ~- P

i-1 . 7rof Screen Interval (11) :

f s I t l fto clee n eiva ( ):

of Well (ft) :

of Filter PwA (ft) :

or Borehole (ft) :

Depths and heights am referenced to ground surfecis unless specified TOC .

An elevation& we referenced to MSL (NAVD 68) .

Protective Casing :

Type :

Dimensions (in):

Length (ft) :

Guard Post:

face Pad:

Dimensions :

Type :

G,

Concrete

face Casing :

Type :
Diameter (in) :

Installation : Tremie Haliburton

Cementing Plug Other Plug

iular Space Seal :

Type: Bentonite.-Cement Grout

Installation : Gravity Trernie Pumped

itonite Seal : I /, .

,Manufacturer. t

Type: ~r-~-~~' ) Slurry
Installation: 6-in lifts One Section

Gravity Tremie Pumped
"ration tirne, (hrs) : 2-1 <?

er Pack Material :

Manufacturer

Product Name:

Size: 05

Volume Added
(ft3y

// 6,01

Installation : Gravity tl~~rw

ill Casing:

Manufacturer

Type:

Diarrmter (in) :

c) /,J

ill Screen Casing :

Manufacturer

Type :

Slot Size (in):

Slot Type :

mp/End Cap:

Backfill Material :

ev ry

Continous Factory slat

wellconllBedroCk



Monito-ing' Well Constructioff Forit. (Bedro-ck)
Project: PBOW Well Number _Tr- MA/7)q, - 01; D6w- c?6
Location : Ede County, Sandusky Ohio Site Location : 7130") OU#
Client : Nashville USACE Installation Date I -zx - 9 7
Subcontractor: 'E,")-4co Northing : 61 SUS. 7-9
Driller Easting : I Ck 16&'121 - 313
IT Field Representative: IT Project Number : 771481

active Cover Elevation (ft) : S~--

of Casing Elevation (ft): 2's,

of Casing Stickup (it) : 3-0

Surface Elevation (ft) :

)proximate Diameter

Section 1 Borehole (in) : 14 . 2 S

ter of Surface Casing (in) :

to Bedrock (ft) :

of Surface Casing (ft) : 31 .0

Yth to Water (ft) :

During Drilling :

Date:

Post Development: 11.77 T(
Date : 10-4 -? 7

)proximate Diameter

Section 2 Borehole (in): (w

Protective Casing :

Type:

Dimensions (in):

Length (ft) :

Guard Post:

:5~ -f- I
(I
9 .5

face Pad:

X Y X 'KDimensions :

Type : Concrete

toiacv- POA

face Casing :

Type:
Diameter (in) :

Installation: Tremie Haliburton

Cementing Plug Other Plug

iularSpace Seal :

Type : Bentonite-Cement Grout

Installation : Gravity Tremie tped)

ritonite Seal :
Manufacturer:
Type:

DI
Slurry

Installation: 6-in lifts One Secfion
Tremie Pumped

Hydration time (hrs) : 11 '?

FifterPwA Material:

Casing Diameter (in) : Manufacturer

Product Name :

Size:

of Bentonite Seal (ft): 21 VolumeAdded& 1/0 MF1 I Installation:
ODY C!

of Fifte

I

r Pack (ft) :
qq

of Screen interval (ft); L18.7S

of Screw Interval (ft) : t,3, 7

of Wall (111):

of Filter Pack (ft):

of Borehole (ft) :

Depthsand heights are referenced to ground surface unless specified TOC.

AJI elevations we referenced to MSL (NAVD 88).

sit Casing :

Manufacturer.

Type:

Diameter (in) :

all Screen Casing :

Manufactuw.

Type :

Slat Size (in) :

Slat Type:

SumplEnd Cap:

Backfill Material :

-5-oka

Continous Factory slot

fV6

. 1)

Wellconl %Bedrock



Monitoring Well Construction Form (Bedrock)

Project: PBOW Well Number : G - Efyn11V -00
Location : Erie County, Sandusky Ohio Site Location : ou#
Client : Nashville USACE Installation Date 12 :27
Subcontractor: 0, 1,--, Northing : Is "A . S"D
Driller: cf-N-CAIMU~ Easting : 11421S,46- 01

IT Field Representative : 41V &A, I L*~P-tdlT Project Number : 771481

xective Cover Elevation M:

p of Casing Elevation (ft) :

p of Casing Stickup (ft) :

nd Surface Elevation (111) :

proximate Diameter

Section 1 Borehole (in):

Diameter of Surface Casing (in):

Depth to Bedrock (ft):

Bottom of Surface Casing (ft): -7

P'llex 10T-4

th to Water(11) :

During Drilling :

DaW

Posl Development: _nr

Date :

)

V

proximate Diameter

Section 2 Borehole (in) :

ell Casing Diameter (in) :

f S nt h S l ft,po e on e ea ( ) :

,p of Filter Pack (ft):

ip of Screen Interval (ft) :

yttomof Screen interval (ft):

of Well (ft) :

of Filter Pack (ft) :

of Borehole (11) :

L

Depths and heights are referenced to ground surface unless specOted TOC~

All elevations are referenced to MSL (NAVD 88) .

Protective Casing :

Type :

Dimensions (in) :

Length (ft) :

M Guard Post :

face Pad:

Dimensions :

Type:

5L,r
~ ., n
ef, 5-
-~- C)

I-he q )(41
Concrete

face Casing :

Type : "Ar
Diameter (in) :

z

Holiburlon

Cerrie l; Plug Other Plug

iularSpace Seal :

Type : Bentonite-Cement Grout

Installation : Gravity Tremie (!Eped)

tonite Seal :

Manuf2ctu ,H

~ ~~~Type:
CP;I ~- 7 n

Installation : 6-in lifts One Section

Tre Pumped

or Pack Material:

Manufacturer.
Product Name :

Size : -74:
Volume Added (ft3y

Installation: Gravity

01 Casing :

Manufacturer.

Type :

Diameter (in) :

ell Screen Casing :

Maritfiacturer.,

Type:

Slot Size (in):

Slot Type :

SurnpfEnd Cap:

Backlill Material :

kjlre~

Continous Factory slot

~ ti c,

Welloonl'Beamck



I Monitoring Well Construction Form (Bedrock) I
Project: PBOW Well Number: ~1- 7r2i -CfDC,Lj -a~
Location : Erie County, Sandusky Ohio Site Location : &)-t -F) OU#
Client : Nashville USACE Installation Date
Subcontractor: Northing :
Driller: Easting: 2-1

vl V T Proiect Number 771481IT Field Representative :

active Cover Elevation (11) :

of Casing Elevation (ft) :

of Casing Stickup (ft):

d Surface Elevation (11) :

proximate Diameter

Section I Borehole (in): #1

ter of Surface Casing (in) : /7) , (D

to Bedrock (11): r) ,/,q ,
i of Surface Casing (ft):

dh to Water (ft) :

During Drilling: -/3 .0

Date: T-3,6 -97
Post Development: i4 . 75- T

Date : 10--y-97

proximate Diameter

Section 2 Borehole (in) : LO

Casing Diameter (in) : 1Z 0

of Bentonhe Seal (ft): q. T

of Filter Park (11) :

ofSciee. Interval(ft)

-7,5

6, 7L5

orn of Screarn Interval (ft):

orn of well (fty

om of Fitter Park (11) :

om of Borehole (ft) :

Z.7S
0
C)

Depth& and heightsare referenced to ground surface unless specified TOC.

All elevations are referenced to MSL (NAVD 88).

Protective Casing :

Type :

Dimensions (in):

Length (ft) :
E Guard Post:

rface Pad:

Dirnimsions : 'x

Type : Concrete

r1ace Casing:

Type : I & t.%.) C,~,LrAJ_3'1e- f-

Diameter (in) : /7
Installation: K-Y-~ Haliburton

C 2 Plug Ober Plug

nularSpace Seal :

Type : Bentonite-Cerrient Grout

Installation : Gravity
~~-m-

Pumped

nionite Seal : t-
Manufacturer,--,%
Type: C~P.Iwt~ Slurry

Installation : 6-in fifts One Section

<9~ Tremie Pumped
Hydration time (hrs) :

or Pea Material:

Manufacturen

Product Name :

Size :

VolumeAdded (ft3):
(0 hk,

Installation: Gravity

DII Casing :

Manufacturer. /V
Type :

Diameter (in):

ell Screen Casing

Manufacturer Jokv50 (V
Type : zk).~r P w1"
Slot Size (in) : 6.010
Slot Type : Continous Factory slot

mpfEnd Cap : PUC
Bacicrill Material :

Wellconl%Bodr-4k



Monitoring Well Construction Fonn (Bedrock)
Project : PBOW Well Number. -r/,j c,,-j - c
Location : Erie County, Sandusky Ohio Site Location : 7-6 ou #
Client: Nashville USACE Installation Date
Subcontractor : 0 Northing : 6 0)
Driller : -b4KJ]j,,,, Jh 0&,,4 Easting : I I IS 02,0. 8a
IT Field Representative : .6,t:c~ r IT Project Number. 771481

active Cover Elevation (ft) :

of casing Elevation (ft):

of Casing Stickup (ft) :

I Surface Elevation (ft) :

Approxirnate Diameter

of Section I Borehole (in) : S

Diameter of SurfaceCasing (in) : D, 0

Depth to Bedrock (11) :

5Bottom of Surface Casing (ft) : t

ah to Water (ft) :

During Drilling: A

Date : q-,?q -9 -7
Post Development : 4 1 5 C. TC

Date : It-JI-9-7

Approximate Diameter

lof Section 2 Borehole (in) :

Protective Casing:

Type :

Dirimsions (in) :

Langth (111):

Guard Post :

lace Pad:
/I I

/
Dimensions : 117, K 4 x

Type : Concrete

lace Casing :

Type:

Diameter (in):

Installation : Haliburton

cemitnting Plug Other Plug

nular Space Seal

Type: Bentorifte-Cement Grout
-- Installation: qGravity Tremie <~tpe)d

ntonite Seal :

Manufacturer

Type:

'-

Palle ) Slurry

-Instaftilti.n: 6-in lft One Section

Gravity Tremie Pumped

Hydrationtime (hrs) :

Filter Pack Material :

Casing Diameter (in) : 0 Manufacturer.

Product Name:

Size: _71f5o
of Bentonite Seal (ft) : Volume Added (ft,) : 1b

Installation : Gravity

of Filter Pack (11),
/1-2

of Screen Interval (ft) : 13, ~5

-11 Casing :

Manufacturer. k r- 5 , rJ
Type : Vc

Diameter (in) : ~2 ', tj

of Screen interval (fty 3 .

Cyr Well (111):

nf Fifter Pack 11111

bit Screen Casing :

Manufach"r.

Type:

Slot Size (in) :

Slot Type :

SumplEnd Cap:

of Borehole (fty

Backfill Material :

Depths and heights are referenced to ground surface unless specified TOC,

All elevation& are referenced to MSL (NAVO 88) .

c)
1-5

,9.0

-71,~
K). . . ---e VU

Continous Factory slot

P LT ~-

'WellconiZedrock



HTRW DRILLING LOG 0 ..;TRCT

(A 01~ce /Al.. 5 -~ vJ (,e-
HOLE NUMB6F--l

I L'i
1 . COMPANY NAME T- c", 7- DRILL SUaCONTRACTOR

&!/cf-5Cc
SHEET SHEETS

L OF:
I PFIOJECT f'jM'gra4JC6rj#~JLArCv kjork

AA I . /
AAUEOF ORMLER

411P-A) -DLj(W-L-,

4 LOCAnoN5
-1.--J~-s k ~, ~ n k

& M Ar-TUF;ER3
-
DF SIGNATION & dAfLL

7. S&M3 AAQ TYPES OF DRILLM 5,k-, .11 k L HOLE LOCATION
AND SAMPLING EOUIPUENT I AP2~ -0, 7A . ?0, K, "jc~) e- e- s Ic e- + L, k--

-*45pe&, IqDtb- 1~o.,Amw-r 9. SURFACE ELEVA;cN

6417601~felaC^l ToP 0
10. DATE STARTED

'
11 . DATE CCUPLETED

1 7 791 1
IZ OVERWROEN THXXNESS; i3 .0FPTHGRcuNowATER NTERED

13. DEPTH DRPLLED INTO ROCK ld~ DEPTHTO wATEFtAND ELAPSED TIME 0AFTER ORLUNG =MPLETE

S-77
I& TOTAL DEPTH OF HOLE

0 1 ?- OTHER WATER LEVEL MEASUREMENTS (SPEC7n

IlL GEOTECHNr-16LSAMPLES3
.20. SAMPLES FOR CHEMCAL ANALYSiS

DISTUR13FO

- Y,
VOc

UNOLSTURSFD 19. TOTALNUMBEROF COREBoxEs

I JV14-
METALS OTHER (spEcrn OTHER (sPEcFn (SPE=rn 21 . TOTAL CORE

RECOVERYNA

22. DISPOSMONOF HOLE BACKFILLED MONfTORtNG WELL OT14ER (SPECIFY) 23. WGUATLIRE OF MPF.=O ;l

IX I Gre, f~"V-P f f~ / ;LA~/-c,~
LOCATION SKETCHICOMMENTS SCALE. ^'o-P+o &cc,
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DISTRICT HOLE NUu8EA-HTRW DRILLING LOG I (ASA- C F- / At- 3 V,'l (le- 00
1 . COUPAW NAME

Crp
X DRILLSUBCONTRACTOR

'Se la SCO 0"-, '"1 SHEETS]

i PscuECT k A. LOCATION

INAME OF DRUER &MANUFACTURERZ~OESIGNATION DRILL
lleA) D ; t-~ ; L k D- I ZC)

7. SIMSANDTYPESOF DRILLING -2-0 & )4OLE LOCATION

AND SAMPLING EOUIPMEW 1451/+ :Ifx3" 55 s e- V- s ~-- e- + C,S? "t 5P.& -v 4- T., Z~ 0. SURFACEELEVAMN

x 1c, c", oc) l(W., -Fop o)
TED10 . DATESTAR

~141~ 7
1 1. DATECOMPLETED

Q. OVERBURDEN TWIcXNESS 15 . DEPTHGROUNDWATERENCOUNTERED 10

6.0

il DEPTH DRILLEDWO ROCX IL. DEPTHTOwATERAND ELAPSED TIME AFTERORO I No COMPLETED15'5 73, l5i -1, 10-1-97
I& TOTAL DEPTH OFHOLE II?. OTHERWATER MEASUREMENTS (SPEC*-n

I&GE=CHNr-&LSAMPLES DISTURBED UNDISTURBED IS.TOTAL"BER OF CORE BO)mS

2- Y, I I
20. SAMPLESFORCHEMICALANALYSIS VOC: METALS CITHERISPEC" OTHER(SPECrn I ClTWER(SPECrA 21 . TOTALCORE

RECCrWT.Ry

22- DISPOSITIONOFHOU BACXFLLED MONITORING WELL OTHER(SPECIFY) 23. SM"TUREOF INSPECTOR

Y-1 G,rc~ 5,~e~-,v r- e, IV-
LOCATION SKETCWCOMMENTS SCALE:
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APPENDIX B

PHOTOGRAPHS AND WELL DEVELOPMENT LOGS
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Well Development Log Page / of
Project Number: -7 -7 'Id'O OU No:
Project Name : Site No. :
Form Completed by : Well No . :
Well Develo ed by/firm : Date Started : le~5 7-"-?:z

Monitoring Well Information
Development Method : Screen Height (ft) : Be-gining Measurements
Development Equipment : Filter pack lenght (ft) : Depth to Water (ft) : 7 ~,2

Casing Diameter (in) : Z/
.

Total depth of Well (ft) : Id . ee;o

Monitoring Well Purge Calculations
Volume of Water in Casing : GallorLsffool 0 .04 1 x d2 . where casing diameter in inches = (0 .041 x ( 'f ?) =

Well Volume (gallons) = Water Column (~) x GaliTt ft x 4,ri:;
, d;J-4 gavft .

gal .ift 45 `7 gallons

Volume of Water in Filter Pack : /Ov - /a

G=flons.-Yoot = 0 .04 11 x (0~ - d2), where 0 is total borehole diameter in inches & d is casing diameter in inches = 0.041 x la )-.L 31-P-1
Filter Pack Volume (gal) = (the less of the filter paO, lengh t or water column) x WIM x porcisitv (0.3) gtx( 3r4y Iftgalf xO.3= el-J-3 gal

Purge Well Volume : Puri3e well Volume = Filter pack volume + Well Volume k3 gal gal = __77 gal .
1 x Purge Well Volume 2 x Purge Well Volu 3 x Purge Well Volume 4 x Pu e Well Volume

717 3 . 1 3T (.1 5 x Purge Well Volume
31.

Development Record
Tim

(24 hers.)
Purge Volume

(gal)
Water Level
(ft) (TOC)

Turbidity
(NTU)

clargy
(o~Aor)

Temp .
(C)

pH
(Std Units)

Conductivity
(mSIcm)

Comments
V

7-
_

1Y. 7 -7 3~6 t/ .r -7 3-Is-
T

> 7
7.S3 C3 '7 Z/ Z 2

q :z 2 1. Z_ '7 C-
'7 5'

rn

M

M

rn

rT.,



Well Development Log Page / of
Project Number :
Project Name .-
Form Completed by :
Well Develo ed by/firm:

7 7 1W
PO~ LJ

OU No:
Site No . :
Well No . :
Date Started : za -

Development Method :
Development Equipment :

Monitoring Well Information
Screen Height (ft) :
Filter pack lenght (ft) :
Casing Diameter (in) : a

Be-gining Measurements
Depth to Water (ft) :
Total depth of Well (ft) .- -7-7

Monitoring Well Purge Calculatlons
Volume of Water in Casing : Gallons .fool 0 .041 x d^, where casing diameter in inches = (0 .041 x 17, galth .

Well Volume i.oallons) = Water Column (A) x Galift ft x 405-A gal ..*A gallons

Volume of Water In Filter Pack : Z:

Gzllons.-Yoot = 0 .041 x (132 - cl), where 0 is total borehole diameter in inches & d is casing diameter in inches = 0.041 x ga
Filter Pack Volume (gal) = (the less of the filter paO, lenghl or water Column) x claleft x Porosity (0-3) galdt x. 0 .3 gal

Purge Well Volume: Purue welf Volume = Filter pack volume + Well Volume 3-,ZV gal gal Jf - evy gal .

I x Purge Well Volume 2 x Purge Well Volume 3 x Purge Well Volume 4 x Purge Well Volume 5 x Purge Well Volume:Z 45.
.
.

1 -7 1 1

Development Record

Time(24 hrs)
Purge Volume

(gal)
Water Level
YQ (TOC)

Turbidity
(NTU)

Clarity
(color)

Temp .
(GJ

PH
(st(f Unit$)

Conductivitv
(MSICM)

Comments
1 ;7. a.

0 '73 -0 2 '7el 7. -3 Ir. .2 5
0136 9.10 .A A47A b/ AI Y7
a9 914 9.&V &E >-Zf%1n3Li
/o 'Y

- - ------------ _-- T -

P/_1
.ae-,



Well Development Log Page / of ;I-
Project Number, 7/44-1 OU No:
Project Name : Site No. :
Form Completed by : Well No . : ~T7- -1-f-14 7A -13fP6:4) "O'd I
Well Develo ed by/fin-n : Date Started : /&P-& - 17 7

e Sill,
Monitoring Well Information

Development Method : Screen Height (ft) : Begining Measurements
Development Equipment : Filter pack lenght (ft) : Depth to Water (ft) : -77. 7 ~7

Casing Diameter (in) : Total depth of Well (ft) :
lvl(!~- 3 7. z 3

Monitoring Well Purge Calculations
Volume of Yeater in Casing : Galloftsifoot 0.041 x d . where casing diameter in inches = (0 .041 x gal.-H .

Well Volume (.gallons) = Water Column (,R) x GaUt 3 '7-z3 fix le gailift= gallons
Volume of Water in Filter Pack:
GzIlons.-Yopot = 0 .041 X Q~ - d7), where D is total borehole diameter in inches & d is casing diarr:leter in inches = 0.041 x
Filter Pack Volume (gal .1 = (tfie less of the filter pack lenght or water column) x oalM x porosity (0.3) 3 ZZI xt x 312- gal .,ft x 0.3 gal
Purge Well Volume : Purae weir Volume = Filter pack volume + Well Volume (I,'[ gal 2 74 oal .

11 x Pura.e Well Volume
74

2 x Purge Well Volum
9/ !rz

3 x Purge Well Volume
9~~ 2S)

4 x Purge Well Volume 5 x Purge Well Volume
- .

Development Record
Time Purge Volume Water Level Turb~dity Clarity

I
Temp . pH Conductivity Commentsf24 hrs) (gal) YQ am) (NTU) (color) (C) (Sid Units) (T.S/=)

17,7-7 3 11.,eldw-i / 310 -
-7)1 ~KV'7 311 ?47.

~rv"7 el -~-- 5~~. 6,1W,~e*A ~/ r 7 4' 7e 7, J 'UPI 4
00 Iz 4C -57 1-dl* //-3 41111-75 T. 3 1 / :; .,*a 1 .0
1*0 3" r2-LI tv /Y~ 3 6176

-
-32- 3.

Id 1/0 f.2-70 17 60-16 X-31 67
re f-2 7 3- /,27 47

10~1 S- .2-171- it .4i
16 Ire 71 ee" A/ 17 4?6

)

~(e;// .
.Ali

_7



Well Development Log Page 2- of
OU No:
Site No . :
Well No . : _7
Date Started . . _ _

7_Aj~oZlf -13jWt-jnoa~l
_- --

Development Record (continuation)
Time

(24 hrs)
Purge Volume

(go')
Water Level
(R) (TOC)

Turbidity
(NTU)

Cladty
(color)

Temp.
P

pH
(Std Unffs)

Conductivity
(MS/CM)

Comments#ff

Range and Average Discharge Rate : Final Measurements
Maximum Drawdown during Development : at gpm.
DisposiUon of Development Water: Drums Baker Tank Other Total depth of Well (fl) : 45~_,J_o
Number of Containers for Development Water:

Date Completed.
Comments .- 4,--f -;: Z

1
67 - Hours Developed :



Well Development Log Page / of i
Project Number: -77111,oI-/ OU No :
Project Name : /~,O-Oy Site No. :
Form Completed by : 15 - 5&JR-f Well No. : -T-.7, - AfJ6 -31 P"~-
Well Devel ped byll'irm : Date Started : ~y

Monitoring Well Information
Development Method : Screen Height (ft) : Begining Measurements
Development Equipment : Filter pack lenght (it) : Depth to Water (ft) :

Casing Diameter (in) : Total depth of Well (ft) : ;Z 3-35
416 -= / 5-47 ,6

Monitoring Well Purge Calculations
Volume of Water in Casing : Gallonsifool O.G41 x d, where casing diameter in inches = (0 .041 x ( Z- ~) = ,

Well Volume I.oallons) = water Column (A) x Galift 40 :z ft x -- gavit 57 _gallons
Volume of Water in Filter P2ck:
Gallons.-Tocit = 0.041 x (D~ - d2), where D is total borehole diameter in inches & d is casing diameter in Inches = 0.041 x L 312 gal.iq .
Filter Park Volume (gal) = (the less of the filterpack- lenght or watercolumn) x oalift x porosity (0.3) )ft x J/Z- galf" x 0.3 1-7- gal
Purge Well Volume : Purue well Volume = Filter pack volume + Well Volume'= gal+ --~15'7 gal= ol 7./ gal .

1 x Purge Well Volume 2 x Purge Well Volume 3 x Purge Well Volume 4 x Purge Well V 5 x Purge Well Volume -
Id 'e; . z 3 1749

Development Record
Time Purge Volume Water Level TurMity Clarity Temp . pH Conductivity Comments

(24 hrs .) (gal) 09 (TOC) (NTU) (color) (C) (Sid Units) (m v
'7. 2 -7-57 j2 3 v2.$e)

I 5"z .5 e;'Z/ z 7.9 "717 2. 40y zo'~'. a
1 53P 1,9 '7 Or 415 e-*4,- - i-,r7 (Y2 3 221.1-t- ?3
~3r 210 ~ .C,4 10 -7. J~-'9 /a/ 2 /er z
f~lp 30 '7e, z Ity 7,14 -/ , *5 /wx
qs- Ye 7 d7 0 7.'15- k15 / ~',t ~-/-7/~7
q7 -1-5 7 . L~-J /9- 1 71 V6 2. ea- 1?i~-ey

~7,.,,4 /1-4

rr



Well Development Log Page / of '2
Project Number : -7 -71 lfk OU No:
Project Name .- Site No . :
Form Completed by : 13 - J3 avv Well No . : _7--r-'7WrJT - tTJP6-_YJ - CIO

Well Developed by/firm: Date Started : 1,0-1-f7

Monitoring Well Information
Development Method : 0,ail 3 WA f3,441,,, Screen Height (ft) : Be-gining Measurements
Development Equipment: , Filter pack lenght (ft) : Depth to Water (11) :

Casing Diameter (in) : 2m Total depth of Well (ft) .
4J el Z 0. e5

Monitoring Well Purge Calculations
Volume of Water In Casing : Gallonsifoot = 0.041 x d . where casing diameter in inches = (0 .04 11 x ( 7- lely gal.,ft .

Well Volume (gallons) = Water Column (.ft) x Gal)Tt ft x /-C!f galift 2cl gallons

Volume of Water in Filter Pack:
Gzlloris.-Yoot = 0 .041 x (D~ - d), where 0 is total borehole diameter in inches & d is casing diameter in inches = 0.041 x JI-L gal.,ft.
Filter Park Volume (gal .1 = (the less of the filter pack lenght or water column) x oalift x porosity (0 .3) -20, Xt x (_/, .3/Z gal"It x 0.3 "Z Y

Purge Well Volume :
2& . lip& P .1

Pume well Volume = Filter pack volume + Well Volume gal + I . ZI gal A

1 x Purge Well Volume 2 x Purge Well Volume 3 x Purge Well Volume 4 x Purge Well V x Purge Well Volt.;
_YV3 3,5*~ ,172_ _!~' 5'.

Development Record
Time Plurge Volume Water Level

f TOC
Turbidity
NTU

Clarity
l

Temp .
C

itPHStd
U

Concluc vity
I

Comments
(24 hrs) (gal) t) ( )( ( ) (co or) ( )

( s)
n (MS CM)

1523- 773 3.1-il 3/9m z
133~ '7 7-/ 3. 5'Y .79 - .723-C)
" 3,YO 'Z 0 1 5'. ~O 3

V

X/em 'Y 7.9-5 -3-37 -7 5 -323 F
13LI5 30 5' /7 279

7"
-

If- 3 '7. 9 3.35 3oi .,7 C/

5 0, 410 -7 9
M

01 7.67 3-27 .67 -71~
"355 5~a 5 31 a2 71 7. 10- -3. 11 241 1. C'
~z;o -2-/5-5

-zz 7 7 yl::p
tal? M-1 I 'Y-!~_

OP

17



Well Development Log Page Z of Z-
OU No:
Site No . :
Well No . : J~-7WI3
Date Started :

Development Record (continuation)
rime

(24 hrs)
Purge Volume

(gal)
Water Level
(A) (TOG)

Turbidity
(NTU)

Clarity
(ootor)

Temp .
P

pH
(Std Units)

Conduclivity
(mS/cm)

Comments

-7. -Ck 3. zz .93 3o7.7 Yr se~- ; 1,~y 3-31 V

Range and Average Discharge Rate:
Maximum Drawdovm during Development : gpm.
Disposibon of Development Water: Drums Baker Tank Other
Number of Containers for Development Water: 3

Comments : ly7tl lea,zd- C, &age,

Final Measurements

Total depth of Well (fl) :

Date Completed. ?

Hours Developed :



Well Development Log Page / of
Project Number : -7 7/1JkI OU No:
Project Name : Site No . :
Form Completed by : Well No . : 7-A
Well Developed by/firm : 3AMmA Date Started, A-5

1-Wel .4~

Development Method : _~V~ ea
</

Development Equipment:

Monitoring Well Information
Screen Height (ft) : /,:::>
Filter pack lenght (ft) :
Casing Diameter (in) : z1f

Be-gining Measurements
Depth to Water (ft) :
Total depth of Well (fl) :

44A 4;~ = 1X7
Monitoring Well Purge Calculations

Volume of Water In Casing: Gaflonsifoot 0.041 x d2 . where casing diameter in inches x ( 2- ~) = ,Z~f gal.,ft .
Well Volume (gallons) = Water Column (A) x Galift It x ./Ocl -7~y gallons

Volume of Water in Filter Pack :
Grilonseloot = 0.041 x (D~ - d'),
Filter Park Volume (gal) = (thpe l

where D is total borehole diameter in inches & dis casing.dian-eter in Inches = 0.041 x A."' 31 2- gai.en .
ess of the filter pack lenght or water column) x cialift x po,rosity (0 .3) /o*.7 Xtx(_/.3/z gal,'ttx 0.3= '73146 gal

Purge Well Volume : Purcie weir Volume = Filter pack volume + Well Volume 1-7.34 -gal+ 3 .407 gal gal .

1 x Puro "'ell Volume

1

2 x Purge Well Volume Volurne3 x Purge Well

1

4 x Purge Well

V77
:T Z//. 7Z

Purce Well Volume

Development Record
Time

(24 hrs)
Purge Volume

(gal)
Water Level
ift) (TOC)

TurWity(NTU) Clarity
(color)

Temp .
(C)

pH
(Std Units)

Conductivity
(mS!crn

CommentsP.O. /il \/
ell

//I~ /,V//*k a-.50 .20.2- I-VIrl,41 L/0'7 cl 7' 34,4f A,,:2 e,,4
"7 e., S- 7 1121.2 S . ..Oa '7 Y7 -17,9,1 (VL4 Aql..L

1135 '7 . 10 -10 9,43 /./S/ -z 2-
'7. 1:Z -3 6./ 2- //7 7J `7

VV W/ 'l.'YJ 0 114 r-O -7 P/7 .,01- 6
//Io^r fio 7- 3. C-1 S-07 /47 7Z 3_r.2 . 7-

/155 4re 13.3 -351.

Af"

Al"

rn

,Z

C.

T
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Well Development Log Page of

Project Number : 7;7/ 41,? OU No:
Project Name .- Site No . :
Form Completed by .- Well No . : 136'_ 151- 139P6:4> _e1:1 T

Well Developed by/firm : Date Started: /0-Y '7'7

Monitoring Well Information T
Development Method : Screen Height (ft) : Begining Measurements
Development Equipment: Filter pack lenght (ft): Depth to Water (ft) : 5.15-1

Casing Diameter (in) : .2 Total depth of Well (ft) :

A-` 7
Monitoring Well Purge Calculations

Volume of Water in Casing: Gallonsffool O.G41 x d2 . where casing diameter in inches = (0 .041 x C_ Z- f)= gal4t.
/&-. ~;' ft xWell Volume igallons) = Water Column (ft) x Garift = . le,~, gal.ift :7.7 gallons 1.1

n

Volume of Water in Filter Pack :
G~_Ilons.-Ioot = 0.041 x (0' - d2), where D is total borehole diarneter in inches & d is casing diameter in Inches = 0.041 x 3/Z gal!ft .
Filter Pack Volume (gal) = (the less of the filter pacR lenght or water column) x cal.ill x porosity (0.3) Z< 7 Xt x galgal?ft x 0.3

2 011 P
Purge Well Volume : Purue well Volume = Filter pack volume + Well Volume = i~~ 57 3 _ gal + 2, ~731

gal
= 7.3/2 oal .

1 x Purge Well Volume 2x Purge Well Volume 1 3 x Purge Wel I Volume 4 x Purge Well Volume 5X. Purge Well

7, 3/2. 1 ~1 2 2-13 1 3 "1 . :z 1 60~~' 5,::~

Development Record
Time

(24 hrs .)
Purge Volume(gal) Water Level

(ft) (TOC)
Turt4dity
(NT1U)

Clarity
(color)

Temp.
(C)

pH
(Std Units)

Conductivitv
(ms1cm)

Comments
42

i,

e2Y1__ IA1140, - '> .1-701 551L-7y 13~A~Jr 7- 3.19 _101.9 "--40_
04737a A~W /qz - C'~ 5.111 -'/'Y5 . 7 C7 . /9
C-Aq,r.~_ ;Za /7/ -7,- :rf 47 _~ -Z - ell 5e;,

3a 2. :LJ- 31
-

74W 3.2Z -*2-5
CRF 76;7 13.2- '7 4e!' 1.101

46t, /7.10 70/ 3. 1 k5,).2 llelj
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114

Well Development Log Page / of
Project Number, '7 7 iffkl OU No:
Project Name: c/3A/ Site No. :.0
Form Completed by : 13 - 1-3o-) 31 :7 Well No . :
Well Developed by/firm : Date Started : A-P -q`77

Monitoring Well Information
Development Method : A,2~411 Screen Height (ft) : 41 Begining Measurements
Development Equipment : /,34,&n Filter pack lenght (11) : Depth to Water (ft) : e,/e>

Casing Diameter (in) : 218 Total depth of Well (ft) : 3~1
4/ e- 3 - -2-

Monitoring Well Pur_qe Calculations
Volume of Water In Casing : Gallorisffool = O.G41 x d2~ where casing diameter in inches = (0 .04 1 x 7- gal.'ft .

Well Volume (gallons) = Water Column (ft) x Galift ft x gal .eft gallons

Volume of Water In Filter Pack :
2Gallons-Yoot = 0 .0-41 x (0~ - d ), where D is total borehole diameter in inches & d is casing diameter in Inches = 0.041 x ( 7-

Filter Pack Volume (gal) = (the less of the fillor pack lenght or water column) x oallft x Porosity (0 .3) 3 . -4- gt x ( I gal .'ft x 0 .3 gal -:,I Ze

Purge Well Volume : Purge well' Volume.= Filter pack volume + Well Volume gal + 52-5- gal gal .

1 x Purge Well Volume 2 x Purge Well Volume 3 x Purge Well Volume 4 x Purge Well V
-7k 57 5.1 1 '7. /2-71 x P,urae Well Volume7

Development Record
Time Purge Volume Water Level Turbidity Clarity Temp . pH ConducJivity Comments

(24 hrs .) (gal) (ft) (TOC) (NTIU) (color) (C) (Std Units) (ms/cm) RO MV
4~~ ,*f4 /,a ), -m ))A" Jr5row 1'7 1 '7/!~ 172- -13.1

1,11,za /7 9 &17 "7. Z
C

OC140 -2911 sn"-INY4 14.4 -1.
,lot 1. Y6 1 '71.

3) s
,kr, .



la-1-17

Well Development Log Page t of t
Project Number : 77/ OU No:
Project Name: dA/ Site No . :
Form Completed by : Well No . : X43- iVa!~ &J I
Well Developed by/firm : Date Started : le, - 7-7 7

Monitoring Well Information
Development Method : Screen Height (ft) : /~r Begining Measurements
Development Equipment : Filter pack lenght (ft) : Depth to Water (ft) : 20-a-

Casing Diameter (in) : 2" Total depth of Well (ft) .- 'rl. '7 2
41 .1- -7 3 4,72

Monitoring Well Purge Calculations
Volume of Water in Casing : Gallonsifoot 0.041 x d2 . where casing diameter in inches = (0 .041 x ( 1 6 = /'0/ gal"ft .

Well Volume igallons) = Water Column (.It) x GabTt ftx_..' 10~y galift gallons
Volume of Water in FilteT Pac k:
G~llons!`foot = 0.041 x (C~ - d"), where 0 is total borehole diameter in inches & d is casing diameter in inches = 0.041 x (( J~' I f 2- ge Fft.
Filter Pack Volume (gal .1 = (the l ess of the filter pack- lenght or water column) x galM Y. Porosity (0 .3) 3? .Ofz gtx(_ i .3tz gallft x 0.3 gal

Purge Well Volume: Purge weIr Volume = Filter pack volurne + Well Volume gal + gal 1 -7 71 gal .

I x Purge Well Volume 2 x Purge Well Volume 3 x Purge Well Volume 4 x Flurge Well Volume
5 fY q

5 x Purge W 11 Volume7
17-71 . .3 -71-16

X.I1~

Development Record
Time Purge Vctlurn~e Water Level TurWity Clarity Temp. pH Conductivity Comments

(24 hrs) (gal) 00 (TOC) (NTIU) (color) (C) (Std Units) (ms/cm) 0,

fe,- ; 3 . 7 2 . 6<-
6F

17o 7- -7 41
z 7, /, t ,-.7/

;z
2 el

/1/7 7. &1 1 25 3
113e 5 ;2 / . I-Ir 177 3. 2 1-1 pf-"f

L7 PI, 5 -fw-r .

rn

rn

M

M

'J

rn
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Well Development Log Page of
Project Number : 77/1-141 OU No:
Project Name : F,800J Site No . :
Form Completed by'. 61b . Well No . : :Ff- A-4 3 -&-J
Well Developed byffirm : r R, Date Staried : it) -Al-q -7

Monitorinci Well Information
Development Method : Screen Height (ft) : Begining Measurements
Development Equipment : ravX-, e--f Filter pack lenght MY a Depth to Water (ft) : 5.7S

Casing Diameter (in) : ?
it Total depth of Well (fl) : 9.0

Monitodnq Well Purcle Calculations
Volume of Water In Casing : Gallons"fool = O .G41 x d', where casing diameter in inches = (0 .041 x gal1h .

Well Volume (gallons) = Water Column (It) x Galfft ft x galift gallons

Volume of Water in Filter Pack :

Gallons,-Yoot = 0 .041 x (D~ - d), where 0 is total borehole diameter in inches 8 d is casing diameter in Inches = 0.041 x

Filter Pack Volume (gal) = (the less of the filter pack fenght or water column) x ml,fft x porosity (0 .3) Xt x gialfft x 0.3 gal

Purge Well Volume : Purae welf Volume = Filter pack volume + Well Volume gal +-gal = -7.9 oal .

i x Purge Well Volume 2 x Purge Well Volume 3 x Purge Well Volume 4 x Purge Well Volume 5x Purge Well Volume

_? 1- (, 1 15 -,6z, 1 23- 13 1
~

1 37-55 1
Development Record

Time
(24 hrs)

Purge Volume
(gal)

Water Level
ift) (TOC)

Turbidity
(NTU)

Temp .
(C)

pH
(Std Units)

Ganduebylty
(mS.-*cm)

Comments

9.-D3 fig 0 . U5 -Z~s
pp 1, q 7 C), 70 U

lq5 3 12-

15/0 93 to 211 1`7 1..-75 8 20~
6, gol



Well Development Log
Project Number : Y 7/

Project Name :
Form Completed by :
WP1I Develooed bv/firm :

Development Method : 4*4 0_~
;rz/Development Equipment:

Monitoring Well Information
Screen Height (ft) : 1r

I

Filter pack lenght (ft) :
Casing Diameter (in) : '24

Page of
OU No:
Site No.-
Well No . : ~~_,4,4 -0c'Z
nnin CZfnHorl- /,V,

Begining Measurements
Depth to Water (ft) :
Total depth of Well (ft) : ,7 a-1

4/ ,-, r / -7. " Z_

1

rr

Monitoring Well Purge Calculations
gal .'ft.Volume of Water in Casing : Gallonsifoot = O.G41 x d' . where casing diameter in inches = (0 .041 x 7-

Well Volume joallons) = Water Column (A) x Gafift -ftx 3 . 12- gallons

Volume of Water in Filter Pack :
Gallons.-Yoot = 0 .041 x (D~ - d2), where 0 is total borehole diameter in inches & d is casing diameter in Inches = 0 .041 x v' gal .,-ft

Filter Park Volume (gall = (the less of the filter pack lenght or water column) x oakift x porosity (0 .3) 19-LIZ 9t x 2 gallft x 0 .3 = 7 . Y gal

Purge Well Volume: Purue well Volume = FtIter pack volume + Well Volume 'I 16b; gat + 3 .17- gal

Purge Well Volume 2 x Purge Well Volum 3 x Purge Well Volume 4 x Purge Well Volume 5 x Purge Well Volume

21-21 z 3 Z21 2 .1-/ 2 41

Development Record
Time

(24 hrs .)
Purge Volume

(gal)
Water Level

(ft) (TOC)
Turbidity
(NTIU)

Clarity
(color)

Temp .
(C)

pH
(Std Units)

Conductivity
(ms/cm)

Comments
/9- :P. Af V

lal 0%~'40_-- ----
/,y 6 6 f7 3.,f/ 2.74

- 7 7e,/ 3.47 2-
//4,7 A 12 .2.2 .7 7/J9 7 44 7.4~-13

/Z 3a ~Iom Z 6'_ 7 To6, C 7a -/?/.I
;7a5 3. at 3~V? -,-74 .1

51a 23 77 C 71 3 . ly 1/.7,1 -/,m- .Iy 4-0 ail-
fef49, 37 //,ZO I nem /,/,2 3 .2 1 If.0

> e-8)
5~7

~'A

0,4

243
37-

e~ et 3. co~~
`7 2- ;1 . I&

J

te-61- 9aW-

x- S, ~;

"7 4,~-

T
I
C.



Well Development Log Page / of 7
Project Number: OU No:
Project Name :
Form Completed by .

Site No . :
Well No . : 77--M/ -JWP,-"." -er,

Well Developed byffirm : Date Started :

Monitoring Well Information
Development Method : Screen Height (ft) : 15" Be-gining Measurements
Development Equipment: Filter pack lenght (ft) : Depth to Water (ft) : 3e. V/

Casing Diameter (in) : '7% Total depth of Well (ft) : -,r4r-
/V

Monitoring Well Purge Calculations
Volume of Water InCasing : Gallons.,'foot 0.041 x d2 . where casing diameter in inches = (0 .041 x ( 2 ~) = _. . Ze~K gral,'ft.

well volume ioallons) = Water Column (A) x Galift 30-51 It x 4~ gaUft .5. gallons

Volume of Water In Filter Pack :
GrOlons.-Yoot = 0.041 X 1`0~ - d2), where 0 is total borehole diameter in inches & d is casing diameter in inches = 0.041 x Q 2) _312 gal,ft .
Filter Pack Volume (gal) = (the less of the filter pack- lenght or water column) x oalM x porosity (0.3) gi x ga I-Aft x 0. 3 =4 gal

Purge Well Volume: Purue welf Volume = Filter pack volume + Well Volume gal + j~' gal gal .

i x Purge Well Volume 2 x Purge Well Volume 3 x Purge Well Volutm 4 x Purge Well V 7 Purae Well Volume-7x7-52- E 7 L'a T
Development Record

Time Purge Volume Water Level Turbidity Clarity Temp . pH Conductivity Comments
(24 hrs .) (gal) 00 (TM) (NTU) (color) (C) (Std Units) (mS/crn) z

1117a .3. 7-25 -3 . JAY

/ .z es, Vf 14.1 . 7,ol "e; 5e" 5"),
12 A&P 20 '71,717 t% 1 1 17. 11 5 ; -743 Of - .7o'2.71
!Lz e-12 "7. k4 7*' - 31:~ 3 . 7-__

3 f 3.7 Ae~"7 eL^ /J"/ 641 .20 -3 61. z (Ju,"'s
fj'o, 31;. 21 513 U ~O . 0 7 7eyl 3 6`7- 1
6 3 ~1~ tl 7 .91 7

170 3s-.~s- Lt73
7YE

Q~7 /1.1* Z_

"-7-
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Well Development Log Page 2- of

3".c
OU No :
Site No . :
Well No . :
Date Started : -7 mz,,jv

Development Record (continuation)
Time

(24 hrs)
Purge Volume

(gal)
Water Level
VQ (TOC)

Turbidity
(NTU)

Clarity
1' . (color)

Temp .
(C)

pH
(Std Units)

Conducbvity
(ms/crn)

I Comrnents.
t.1.11tr I-

410 Aw5,5 1 T-/ 1 777-7 C-13 -Z .01

Pr lr5 -7 z .3 z

/J_ '7 14 Ar~ 3 4- 1?~r -7. 3-t-,' .90
Ire S1 C, /A. 1 7/4 C/e:- .3 Z_

6'7441, Ir 7. 7

Range and Average Discharge Rate .-
Maximum Drawdown during Development : at 9pm.
DispositJon of Development Water: Drums Baker Tank Other
Number of Containers for Development Water:

Comments :

Final Measurements

Total depth of Well (ft) :

Date Completed .-

Hours Developed :

rn

rn

rn

P I
G.
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Well Development Log Page ( Of
Project Number : 771491 OU No: F936SIO
Project Name : ga L,-3 Site No . :
Form Completed by : Well No . : OR2 r.0 1
Well Developed by1firm : Date Started :

V

M h d
Monitoring Well Information

S Screen Height (Q):tk+ B~ginincl Measurementset o :Development -,Ir
Development Equipment: Filter pack lenght (ft) : Depth to Water (ft) :

Casing Diameter (in) : Total depth of Well (ft) :

Monitoring Well Purge Calculatfons
Volume of Water In Casing : Gallonsifoot 0.041 x d, where casing diameter in inches = (0 .041 x gal.'ft .

Well Volume (gallons) = Water Column (A) x Galift galfft gallons

Volume of Watef in Filter Pack :
Gallons.-Toot = 0.041 x fl[)~ - c12), galfft .where 0 is total borehole diameter'in inches & d is casing4diameter in inches = 0.041 x
Filter Pack Volume (gal) = (the l galfit x 0.3 galess of the filter pack lenght or water column) x oal,ift x porosity (0 .3) )ft x

Purge Well volume : Purue well Volume = Filter pack volume + Well Volume gal +_gal gal .

I x Purge "'ell Volume 2 x Purge Well Volume 3 x Purge Well Volume 4 x Purge Well Vo177
I ( L 9 1

7Purge Well Volume
p l

Development Record
Time Purge Volume Water Level Turbidity Clarity Temp . pH

S U i
Conduavitv

S/
Comments

Ox,(24 hrs) (gal) (ft) (TOC) (NTU)........... (color) (C)- ts)td n( (m cm)
51, 2-

;~
((we -It -7 .21 (1 0,23 P. 11 WCL,+ 'P,,,

.11)r 114 If U -0- I --v-4 A.
09, 4c) 0- -tv b^,q I t -N) If -,A

1. q 1,51 0.0 . q.17
7 .'J 1 1 .10

I ATT-
'If 91

M

7

1J-1 v,

rJ
0

4.

1, ~,



M
Well Development Log Page fif

OU No:
Site No . : &A_7-
Well No. : A14 -Z - K-E- UGFV- 0- a- 71
Date Started : rn

Development Record (c~ontinuation)
srimee

(24 hrs)21h

rm

umePurge VolumePu,g ,gVa
(gal)

Water Level
(fl) (TOC)

Turbidity
(NTU .)

Clarity
(coior)

Temp .
(C)

PH
(Std Unft)

Owductivity
(MSICM)

CommentsC,

qj~
14 -7,01 tL

I F~&-o

3

3,5 qqq 0 . 2- -7,~6 1. .0
VJ,4-, :11 0" eLa, j

al
24 31 :2 lqj_ 14.0

Cl 21t L 3 1,30 1,124 1,33
~D I/i V

Range and Average Discharge Rate :
Maximum Dr2wdown during Development : at gpm-
Disposifion of Development Water: Drums Baker Tank Other
Number of Containers for Development Water:

Comments : Ct-,,^/ IN T,
A"

Final Measurements

Total depth of Well (ft)

Date Completed

Hour's Developed : ~~-s -4~



Well Development Log Page of I
Project Number:
Project Name:
Form Completed by :
Well Developed byffirm:

7 7/
Ilf15'M1

OU No:
Site No . :
Well No . : 3
Date-Started : IF-7

Development Method :
Development Equipment :

Monitoring Well Information
Screen Height (ft) :
Filter pack lenght (11) :
Casing Diameter (in) : z0f

Be-gining Measurements
Depth to Water (ft) :
Total depth of Well (ft) : /A

L~v e, ;r .5, -Yo
Monitorinq Well Purge Calculations

Volume of Water in Casing : Gallonsifoot = O.G41 x d2, where casing diameter in inches (0 .041 x ( Z- gaPh .
Well Volume iciallons) = Water Column (,R) x GafTt ft-X . galift gallons

Volume of Water in Filter Pack :
G=llons-loot = 0 .041 x (D~ - d2), where 0 is total borehole diameter in inches & d is casing diameter in inches = 0.041 x 2- A 3r / z 921.ift .

Filter Park Volume (gal) = (the less of the filter pack- lenght or ivaleroolumn) x gallitt. x po,rosity (0 .3) roll P x c A 3/Z gal .,ft x 0.3= 2-13 _gal

Purge Well Volume : Purue welf Volume = Fifter pack volume + Well Volurne gal + 2 .13 gal aal .

I x Purge Well Volume 2 x Purge Well Volume 3 x Purge Well Volurm 4 x Purge Well Volume 5 x Purue Well Volume
1-y I q, -0,41~ 1 - I

Development Record
Time

(24 h,, ..
Purge Volume

(gal)
Water Level
(ft) (TOIC)

Turbidity
(NTU)

Clarity
(color)

Temp .
(C)

pH
(Std Units)

Conductivity
(msicm)

Comments
17.'0"

AM 4"--~ -31-y P7. 2.0 3 .51
A'30 2141" 1;N10-1 2,63 411ol. -1/7
3Ir- Ir. 4 a. I a-ZI 6.51

rn
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Well Development Log Page / of
Project Number :
Project Name:
Form Completed by :
Well Developed 1by/firm :

-7 7/
?91_ed~

OU No:
Site No . :
Well No . : -r-r,-4W.01

DateStarted: - legr-7-17

Development Method :
Development Equipment:

Monitoring Well Information
Screen Height (ft) :
Filter pack lenght (ft) .
Casing Diameter (in) : 2

Begining Measurements
Depth to Water (ft) :
Total depth of Well (ft) .-

Monitoring Well Purge Calculations
Volume of Water in Casing : Gallonsilool = 0.041 x d2, where casing diameter in inches = (0 .041 x ( 7 ley gal.," .

Well Volume igallons) = Water Column (.R) x Gafift fix A::~~, gaUft gallons

Volume of Water In Filter Pack :
G=11ons.-loot = 0.041 x (D~'- d2), wliere 0 is total borehole diameter in inches & d is casing diameter in inches = 0.041 x 112- wl-itt .
Filter Pack Volqme (gal) = (the less of the filler pack- leright or water column) x cialM x porosity (0.3) Xt x C 4 512 1(ft 0 7r atga x .3 g

Purge Well Volume : Purcie well Volume = Filter pack volurne + Well Volurne gal + gal gaf .

I x Purge Well Volume 2 x Purge Well Volume 3 x Purge Well Volume 4 x Purge Well V x Purge Well Volume
ir, :z I I //. e,3~

Development Record
Time

(24 hrs .)
Purge Volume

(gal)
Water Level
(ft) (TOC)

Turbidity
(NTU)

clairity
(color)

Temp.
(C)

pH
(Std units)

Conductivity
(Msicrn)

Comments
V

177 -2

/,0. ra 16. 4- 7. 7 S*/17 Y . 57
1720 ze/ . 7.3 Z , 5!,2 3 6

-7 k4 Y :2 ~



1 0/1 d-

Well Development Log Page of
Project Number :
Project Name:
Form Completed by :
Well Developed by/firm:

7 71 91-1
11~4111~
3

OU No:
Site No . :
Well No . :
Date Started :

Development Method :
Development Equipment :

Monitoring Well Information
Screen Height (ft) :
Filter pack lenght (ft) :
Casing Diameter (in) : 7to

Begining Measurements
Depth to Water (ft) :
Total depth of Well (ft) :

2,r
Monitoring Well Purge Calculations

Volume of Water In Casing : Gallom.,fool 0 .041 x d2, where casing diameter in inches = (0.041 x ( 7 ~) = ,/ gal.Ifl .
Well Volume iciallons) = Water Column (R) x Galift 25- ft x gauft A Y3 gallons

Volume of Water In Filter Pack : 3
2). 3/ ?_G ;_:IlonsAoot=O.(J4-1x(.C~-d where 0 is total borehole diameter in inches & d is casinqdiarr)eter in inches = 0.041 x ga

Filter Pack Volume (gal) = (the less of the filter pack leright or water Column) x oalffl x porosity (0.3) P x 31 gal .'ft x 0.3 gal

Purge Well Volume : Purge %-ell Volume = Filter pack volurne + 'Well Volume gal + - gat /Y cal .

I x Purge Well Volume 2 x Purge Well Volume 3 x Purge Well Volume 4 x Purge Well V Purge Well Volume

Development Record
Time

(24 hrs .)
Purge Volume

(gal)
Water Level
YQ (70C)

Turbidity
(NTU)

Clarity
(color)

Temp .
(C)

pH
(Sid Units)

Concluclivity
(mS!cm)

Comments
a.

-7 q 3a 1-77- 7. ffq 2- X3 -'r 3
V 12-r Z"J _ e "7- 1r3 1.3e.,

OYACI Z_ ey 7 911 Ir 7zf .7 L1, so

JV M-1 Ad wolP



Well Development Log
Project Number : 7 711fS-/
Project Name: OP1307J
Form Completed by :
Well Developed by/firm :

Monitoring Well
Development Method : Screen Height (ft) :
Development Equipment : -15,121 Filter pack lenght (11) :

Casing Diameter (in) : -Z 1~

Page of
OU No:
Site No . :
Well No . : 7-
r-Inta (ZInrinA- , -.vl - !C-- -7

Q".
M

Be-gining Measurements
Depth to Water (ft): /,;Z .2 '~-7

rn

Total depth of Well (ft)-
'n

Monitoring Well Purge Calculations
Volume of Water In Casing : Gallortsifoot = 0.041 x d 2 . where casing diameter in inches = (0.041 x ( Z- gal,'tt .

Well Volume wallons) = Water Column (A) x Gaf)Tt ft x 1,60f gautt 7g5~' gallons

Volume of Water in Filter Pack :
') / .3/7-:P~ Y_G;Olons.Yocit = 0 .041 x M2 - d2), where 0 is total borehole diameter in inches & d is casing diameter in inches = 0.041 x (L i

gal.ift .

Filter Pack Volume (gal) = (the less of the filter pack- lenghl or water column) x 0-alift Y. porosity (0 .3) IV 74 Xt x ( 1.317- gal.-ft x 0.3 a A19 ~7

Purge Well Volume : Purue %-elf Volume = Filter pack volume + Well Volume - gal + gal gal.

I x Puroe Well Volume 2 x Purge Well Volume 3 x Purge Well Volume 4 x Purge Well Volume 1 5 x Purae Well Volume
Z_ ~5

,
I.-Ot 1 5.-5 ~t~. I ?.e4 5 ;Z~ I -

-
- - ___ 1 -5,~

Development Record
Time

(24 firs)
Purge Volume

(gal)
Water Level
(ft) (TOC)

Turbidity
(NTU)

Clarity
(color)

Temp .
(C)

pH
(Std Units)

Conductivity
(rnsicm)

Comments
ne- I/

a, 7,y3- - 2,1 /,~S- _ / r.z; -7 Lf 7

3021 e:~v
'7"fr 40 . 6~j 7 7.'f -7 "741 :2 /,.V, V,



I Well Development Log Page / of ( I
Project Number :
Project Name:
Form Completed by :

Development Method :
Development Equipment:

Monitoring Well Information
Screen Height (ft) :
Filter pack lenght (ft) :
Casing Diameter (in) : 2

OU No:
Site No. :
Well No. : A,, ;-^41

/,!0 -7

Begining Measurements
Depth to Water (ft) : 6- 3
Total depth of Well (ft) : 7.

/,, e- -c IeP. 7
Monitoring Well Purge Calculations

galm .Volume of Water In Casing : Gallonsifool = 0.0,41 x d2, where casing diameter in inches = (0 .04 11 x ( Z
7-3Well Volume (gallons) = Water Column (fl) x Galift = /.", V ft x gauft A - gallons

Volume of Water in Filter Pack :
7/2G=11ons.-Yoot = 0 .041 x (0~ - d2), where 0 is total borehole diameter In inches & d is casing diameter in inches = 0 .041 x / ., galfft .

Filter Pack Volume (gal) = (the less of the filterpac* lenght or water Column) x callift x porosity (0.3) = /- A3 / -2 gal .'ftx 0.3= gal 3~~Xtx(

Purge Well Voltrme: Purce well Volume = Filter pack volume + Well Volume - gal + 1-,,73 gal oal .

I x Purge Well Volume 2 x Purge Well Volum 3 x Purge "'ell Volume 4 x Purge Well Volume 5 x Purge Well Volume

7/4r /7.i~Z
Development Record

Time
(24 hrs)

Purge Volume
(gal)

Water Level
00 (TOC)

Turbidity
(NTU)

Clarity
(color)

Temp .
(C)

pH
(Std Units)

Conducbvity
(MS/Cm)

Comments

7- e~,,
30 :z 5 5 7,7 :~
"7r -1210

S. 1V 1q. 41



Well Development Log Page / of
Project Number : 7 7/ ~,Yl OU No:
Project Name : Site No . :
Form Completed by : Well No. : ,tfA
%A/~11 rl-ninnorl hvffirm- --TT Date Started: 10-X-4:?

Development Method :
Development Equipment : ;IJ~Je-rji`

ation
Screen Height (ft) :
Filter pack lenght (ft) :
Casing Diameter (in) :

Begininq Measurements
Depth to Water (ft) : P. ~,,v
Total depth of Well (ft) : 2

t,j C, :;-- 3 -
Monitorinq Well Purge Calculations

Volume of Water in Casing : Gallonsifoot = 0.041 x d4, where casing diameter in inches = (0.041 x ( 7- gavft .
Well Volume fgallons) = Water Column (.1) x GaI)Yt ft x M galift gallons

Volume of Water In Filtef P2ck :
lift .G;:Ilons-fDot = 0 .041 x (C~ - d), where D is total borehole diarTmter in inches & d is casing dia meter in inches = 0.0-11 x 1 2- Y .) ga .

Filter Pack Volyme (gall = (the less of the rifler pack lenght or water column) x gallft x porosity (0.3) = ( 9(x( 1-317- gal-'tt x 0.3 A 4-1 Z- gal

Purg-e Well Volume : Purae well Volume = Filter pack volume + Well Volume 17- - gal gal 7- oal .

I x Purge Well Volume 2x Purge Well Volume 3 x Purge Well Volurne 4 x Purge Well Volume 5x Purae Well Volume
.
'Z- I I I - I I

Development Record
Time

(24 hrs)
Purge Volume

(gal)
Water Level
(!fu (TOC)

Turbidity
(NTU)

Clarity
(color)

Temp .
(C)

pH
(Std Units)

Conduavity
(mslcm)

S"cm)

Comments

/,V/Ax /7- .32,r
.3

.
7t

2-31
'Y nISLO~~ //,I/-I e-'- *73 " 3- ~k AV/*

Fe 7qO11 14. 2- 6-- 7f- -711 3 - eel



I Well Development Log Page / of / I
Project Number :
Project Name :
Form Completed by :

7 tV/

Development Method :
Development Equipment : IWO

Monitoring Well Information
Screen Height (ft) :
Filter pack lenght (ft):
Casing Diameter (in) : 2.

OU No:
Site No . :
Well No . :

Begining Measurements
Depth to Water (ft) :
Total depth of Well (ft) :

Ale f-3 1
Monitoring Well Purge Calculations

Volume of Water In Casing : Gallons,foot = 0.04 11 x d2. where casing diameter in inches = (0.041 x ( 2 e) = ./iA, gaith .

Well Volume igallons) = Water Column (,R) x Galift x galift 4/'7 z gallons

Volume of Water In Filter Pack :
G=Ilons.-Ycoot = 0.041 x (0~ - d2), wtiere 0 is total borehole diameter in inches & d is casing diameter in inches = 0.041 x Z A 310 92

galFilter Pack Volume (gal) = (th-e le.§s; of the filter pack- lenght or water column) x oalffl x porosity (0 .3) xtx( galieft x 0.3 1.14

Purge Well volume : Purue -A-elr Volume = Filter pack volume + Well Volume gal + gal 7 nal.

Purge Well Volumer elI x Purge Well Volume

1

2 x Purge Well Volume

1

3 x Pu

2&

1 Volume

1

4 x Purge Well V

i~7 J. 3'~; W -Z- -7
Development Record

Time
(24 hrs,

rge Volume
I Pu (gal)

Water Level
00 (TOC)

TurbMity
(NTU)

Clarity
(color)

Temp .
(C)

pH
(Std Units)

Conductivfty
(Msicm)

Comments

tJJ3,4 IA"
Ab,## Orow

-w
-/%1 7,11-3 . .273 3. a-z

7-
J- elm 17-1 :7.1/



Well Development Log Page I of
Project Number: 7f OU No:
Project Name : Site No. :
Form Completed by'. Well No . :
Well Developed by1firm: Date Started : ea -,5

Monitoring Well Information
Development Method :
Development Equipment :

Screen Height (ft) :
/'71/ Filter pack lenght (ft) :

Casing Diameter (in) : 71 .

Begining Measurements
Depth to Water (ft) :
Total depth of Well (ft) : 2-

I.., C, =-

Volume of Water In Casing :
Monitoring Well Purge Calculations

Gallorisifoot 0.04 1 x d2, where casing diameter in inches = (0 .041 x ( Z- J) /1~5 galat.
Well Volume (gallons) = Water Co4umn (A) x Gaffit tt x 165 - galift A gallons

Volume of Water in Filter Pack :
G-zllons.-Toot = 0 .041 x (D2 - d2), where 0 is total borehole diameter in inches & d is casing diameter in inches = 0.041 x

garFilter Pack Volume (gal) = (the less of the filter pack lenght or water column) x cialift x porosity (0 .3) le-It xtx( 1 .317, gal.,ftxO.3=

Purge Well Volume, Puroe welf Volume = Filter pack volume + Well Volume'= gal + 14;5; gal gal .

ix Purge Well Volume 2 x Purge Well V 1 3 x Purge Well Volume 4 x Purge Well Volume

I F __ I /I.X, I /~ ,?I- I -

5 x Purue Well Volume

I
-

-

--- . - -
I

Development Record
Time

(24 hrs)
Purge Volume

(gal)
Water Level
YQ (TOC)

Turbidity
(NTIU)

Clarity
(color)

Temp .
P

pH
(Std Units)

Conduc)jyitv
(ms/cm)

Comments
g:p,

Aff 4,< /0 - q85 $rpil!~ff 3.7 3.T7 -7-
74/

c5a ;> 11 7- *2,



z ?~

Weil Development Log
Project Number : '77JYk1
Project Name:
Form Completed by :
Well Develoi)ed bvIfirm :

Development Method :
Development Equipment :,,-,-/,

Monitoring Well Information
Screen Height (ft) :
Filter pack lenght (ft) :
Casing Diameter (in) : 17

Page / of I
OU No:
Site No. :
Well No . :
n,f . Qf-4-d- , ,, - 3; -

Begining Measurements
Depth to Water (11) : 41-13
Total depth of Well (ft) : 22.7-0

A/ e-' = 7
Monitorinq Well Purge Calculations

Volume of Water In Casing : Galloas.,foot = O.G41 x d2, where casing diameter in inches = (0 .041 x ( -?- ~) = . 4-19' gal.'ft .
Well Volume (oallons) = Water Column (A) x Garift = 40', 3~7 ft x gauft = 3 - e J'5 gallons

Volume of Water in Filter Pack :
= /.GsIlons-loot = O.G41 x (0~ - d2), where D is total borehole diameter in inches & d is casing diameter in inches = 0 .041 x

Filter Pack Vofvme (gal) = (the less of the filterpack lenght or water Column) x oalift x porosity (0 .3) xt x gal"ft Y. O~3 = '7, 7

Purge Well volume: Purue welf Volume = Filter pack volume + Well Volume

,

=

.

'-7.3 gal + IO~- gal = la, 36 oaf .

gal

I x Purge Well Volume 2 x Purge Well Volume 3 x Purge Well Volume 4 x Purge Well Volume 5 x Purue Well

/ a. 3,-, 2a- 72 1 3/ .4 1 - I
Development Record

Time
(24 hrs)

Purge Volume
(gal)

Water Level
(ft) (TOC)

Turbidity
(NTU)

Clarity
(color)

Temp .
(C)

pH
(Std Units)

Conductivity
(MSICM)

Comments

hwe- ae~-&Arok
Wh7 -PO

YIY7 - / 7- :2 .2
a-,g 7- Z 2 . 1 A -7Z

21.1 7x4 -7 7, . f"I 42 UAV AW

'7
e

r

rn

M

rn

'n
r-
X

C .



N. 10 '3

0
Well Development Log Page J of

Project Number : -77111V OU No:
Project Name ., PIWI-I &(-,I* rj""-~ Site No . :
Form Completed by : C-n' Well No . : fi or - 0
Well Dpveloned bvifirm: 'dfA Date Stnt-ted- q,-q-7

Monitoring Well Information
Development Method : Screen Height (ft) : /10 BNining Measurements
Development Equipment : P, Filter pack lenght (ft) : 40 1Y Depth to Water (ft) : 7 .

Casing Diameter (in) : g?- Z,5 Total depth of Well (fl) : J9 . q (d

Monitoring Well Purge Calculations
Volume of Water in Casing : Gallons:foot = 0.041 x d2i where casing diameter in inches = (0 .04 Il x ( ?) =-gal"fl .

Well Volume igallons) = Water Column (ft) x Galift ft x gauft gallons

Volume of Water in Filter Pack :
G~llons.-Yoot = 0 .041 x d), where 0 is total borehole diameter in inches & d is casing diameter in inches = 0.041 x
Filter Park Volume (gall = (1he less of the fillerpack- lenght or water column) x oalift x porosity (0 .3) 9( x C gal.,ft x 0.3 gal

Purge Well Volume : Pume weir Volume = Filter pack volume + Well Volume gal +__gal gal .

Ix Purge Well Volume 2 x Purge Well Volume 3 x Purge Well Volume 4 x Flurge Well V x Purue Well Volume
201 1 16 - -L7- I -aq 3 _

1 717
Development Record

Time
(24 hrs)

Purge Volume
(gal)

Water Level
00 (T OC)

Tut4dity
(N TU)

Clarity
(color)

Temp .
(C)

PH
(Std Units)

Conducjivity
(irns"cm)

Comments

Woo R 5 1 q,~ 6--3L
13 ; 0 .5 5

44
t V

1'~3 '7 J-015 1 - (P -7 J L "0 '0
A

13- 4b 10 ;216 ;k, -1 .07 6-721 -- Q-- o - 3 .
13 -75 *13 -7 . ei~q 0 , 'PSI A0. -

-7-07 1" (
I a3 DA .0 0 ;.Sq D .0



APPENDIX C

GEOTECHNICAL TESTING DATA

KN/4081/4081 .WPD/05-07-98(12 :27 pm)/DI/E(4-29-98)



JILI-05) H . C. NUTTING COMPANY0

GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS CENTRAL OHIO REGION
SINCE 1921 GAHANNA COMMERCE CENTER

790 MORRISON ROAD
COLUMBUS, OHIO 43230-6642

November 12, 1997 (614) 863-3113

W.O. 60364.002

Mr. Alan Belasco
Belasco Drilling Services, Inc .
1519 Alum Creek Drive
Columbus, Ohio 43209

RJE: Results of Laboratory Testing
NASA - Plum Brook Station
Sandusky, Ohio

Dear Mr. Belasco :

Enclosed herewith are results of the laboratory testing requested for the referenced
project . This testing was performed in accordance with our unit rate proposal dated June
23, 1997, and per Belasco Drilling Services, Inc. authorizations of scope as defined by Mr.
Alan Belasco . We have also included Table I - "Classification Test Data", which
summarizes pertinent data regarding water content, Atterberg limits, sieve and hydrometer
and USCS classification .

We believe this completes all of the testing requested per the work request noted above.
Please feel free to call if there are any questions regarding this information, or if additional
testing is required .

We appreciate this opportunity to provide our services to you. Thank you for your
consideration .

Respectfully yours,
H. C. Nutting Compan

Z41Z
Gregory C. Butcher, P .E.
Columbus Operations Manager

GCB/Ijh

COLUMBUS, OH - CINCINNATI, OH - CHARLESTON, WV * COVINGTON, KY - LAWRENCEBURG, IN



H . C . Nutting Company
790 Morrison Road
Columbus, Ohio 43230

10/30/97smo
TABLE I

PAGE 2 OF 2
CLASSIFICATION TEST DATA

Belasco Drilling Services Inc.
NASA - Plum Brook Station
Sandusky, OH
HCN W.O. # 60364.002

nic I AnalysisMechanic erberg Limits

Boring
No .

Sample
No.

Depth
(Ft .)

%
Gravel

%
Sand

%
Silt

%
Clay

Moisture
Content
M

Liquid
Limit
M

Plastic
Limit
M

Plasticity
Index .

U.S.C.S
Classifi-
cation

IT-AA1-
BEDGW-001

1 10-12 0 7 72 21 21 .1 25 20 5 CL-ML
2 18-20 0 14 44 42 32.6 26 19 7 cL-mLIT-AA2-GW-

002 1 6-8 0 2 62 36 24.3 31 22 9 CL
2 10-12 0 2 48 50 25.7 31 21 10 CL
3 16-18 0 17 34 49 27.8 30 18 12 CLIT-MNTA-

BEDGW-001
1 12-14 0 1 34 65 27.6 37 24 13 CL
2 18-20 1 39 29 31 9 .1 27 19 8 CL

IT-AA3-
BEDGW-001

1 8-10 0 3
-

60 37 23.4 27 19 8 CL
2 22-24 4- 30 35 31 15.7 24 17 7 CL-ML

IT-TNTB-
BEDGW-001

1 0-2 6 30 27 37 37.0 46 31 15 ML
IT-TNTB-
BEDGW-002

1 2-4 3 25 32 40 27.2 45 25 19 CL

lTBIO-30



H . C . Nutting Company
790 Morrison Road
Columbus, Ohio 43230

10/30/97smo
TABLE I

PAGE I OF 2
CLASSIFICATION TEST DATA

Belasco Drilling Services Inc .
NASA - Plum Brook Station
Sandusky, OH
HCN W.O. # 60364.002

Mechanic I Analysis A erberg Limits

Boring
No.

Sample
No.

Depth
(Ft.)

%
Gravel

%
Sand

%
Silt

%Clay Moisture
Content

(%)

Liquid
Limit
M

Plastic
Limit Plasticity

Index

U.S.C.S
Classifi-
cation

IT-SCREEN
SAMPLE

I FILTER
PACK SAND

0 100 0 0.11 SP
IT-AAI-GW-
002

1 6-8 0 8 57 35 28 .7 33 20 13 CL
2 14-16 0 2 55 43 23 .0 27 20 7 CL-ML
3 20-22 0 18 56 26 14 .7 NP NP NP ML

IT-AB6-GW-
002

1 0-2 0 78 17 5 16.0 NP NP NP SM

2 2-4 0 79 15 6 20.6 NP NP NP SM
IT-AA3.GW-
002

1 4-6 0 16 51 33 21 .5 36 20 16 CL

2 8-10 0 3 61 36 27.0 29 22 7 CL-ML
3 12-14 0 1 60 40 24 .7 25 20 5 CL-ML

IT-AB6-
BEDGW-001

1 2-4 1 68 20 11 27 .9 NP NP NP Sm

2 4-6 0 82 14 4 20 .9 NP NP NP sm
IT-AA2-
BEDGW-001

1 10-12 0 82 14 4 22 .4 26 18 8 CL
a 2 16-18 0 23 32 45 17 .3 29 19 10 CL

IT-BG8-
BEDGW-001

1 0-2 0 67 14 19 21 .7 26 24 4 sm

lTB10-30



GRA I N SIZE DISTRIBUTION TEST REPORT
r C4~ aCqZ :-ft ax

90

so

70

LLI
60

LL

z 50
Ld
Q
Lij 40

30

20

10

0
200 100 10 .0 1 .0 0 .1 0 .01 0 .00

GRAI-N SIZE - mm

'--

1

Test %+75mm % GRAVEL % SAND % S I LT % CLAYT
0 1 0 .0 0 .0 99 E> 0 .4

LL P I D85 D60 D50 D3C) D15 D1 0 cc Cu
1 .94 1 .52 1 .38 1 .132 0 .9784 0 .9311 0 .91 1 .6

MATERIAL DESCRIPTION USCS AASHTO

0 POORLY GRADED SAND SID

Project No . : 60364 .002

Project : NASA - Plum Brook Station

Location : Boring :IT Screen Sample Somple :1

Date : 11/3/97

Remarks :

Client : Belasco Drilling

Services Inc .

- Depth :Filter Pack Sand

Lob No . 5641

GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No . -



GRAIN SIZE DISTRIBUTION TEST REPORT
.5

50

70 111 N L

60
LL

z 50

Lu 40

30

20

10

0

200 100 10 .0 1 .0 0 .1 0 .01
GRAI-N SIZE mm

estl %+75 . % GRAVEL % SAND % SILT % CLAY
9 2 0 .0 0 .0 3 .1 57 .0 34 .9

LL Pi D85 D60 D50 D30 D15 D1 0 cc Cu
0 3.3 1-3 0 .05 0 .02 0 .01 0 .003

MATERIAL DESCRIPTION USCS AASHTO

0 LEAN CLAY CL

Project No . : 60364 .002
Project : NASA - Plum Brook Station
0 Location : Boring :IT-AAI-GW-002 Depth :$-8'

Date : 11/3/97

Remarks :

Client : Belosco Drilling

Services Inc .

-/ Sample : 1

Lob No . 8642
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No .



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

Tes t %+75 .1 % GRAVEL % SAND % SILT % C
3 0 .0 0 .0 1 .5 55 .1 43 .3

LL PI D85
27 7 0 .03

D60 D50 I D 30

0 - 01 0 . 00,3

D15 I D10 I Cc I C, I

MATERIAL DESCRIPTION USCS AASHTO

J* SILTY CLAY CL-ML

Project No . : 80364.002

Project : NASA - Plum Brook Stotion

* Location : Boring :IT-AAI-GW-002 Depth :14-16~*/

Date : 11/3/97

GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY

Remarks :

Cl lent : Belosco Dri I I iry-,-

Services Inc .

-/ Sample : 2

Lob No . 8643

Figure No .



GRA I N SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

Test %+75ffn % GRAVEL % SAND % SILT % CLAY
0 4 0 .0 0 .0 18 .2 55 .5 26 .3

LL p I D85 C~rso D50 D3O D15 D1 0 cc CU
" NP NP 0 .11 0 .02 0 .01 0 .006 0 .0018

-

-

-F-L--------------L I I I-
MA7ERIAL DESCRIP71ON USCS AASHTO

" SILT WITH SAND IVIL

Project No . : 60364 .002

Project : NASA - Plum Brook Station
Location : 9oring :IT-AAI-G*-002 Depth :20-22'

Date : 11/3/97

Remarks :

Client : Belasco Drilling

Services Inc .

Sample : 3

Lab No . 8644
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure NO .



GRA I N SIZE DISTRIBUTION TEST REPORT

a 00 CIA100

90 T71 :*
so
70

60

50-
Ld

40

20

1 C)

C
200 100 10 .0 1 .0 0 .1 0 .01 0.00

GRAIN SIZE mm
1

Fe-stTi-.+75 . % GRAVEL % SAND % SILT CLAY
* 1 5 1 0 .0 0 .0 78 .1 15 . 5 5 . 3

-LL PI D85 D6O D50 D30 D15 D10 cc Cu
NP NP 0 .15 0 .12 0 .11 0 .088 0 .0588 0 .0331 1 .96 3 .6

I

MATERIAL DESCRIPTION USCS AASHTO

SILTY SAND SM

Project No . : 60364.002
Project : NASA - Plum Brook Station

Location : Boring :IT-AB6-GW-002 Depth :0-2'

Date : 11/3/97

Remarks :

Client : Belasco Drilling
Services Inc .

W/ Sample : 1

Lob No . 8645
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No .



GRA I N SIZE DISTRIBUTION TEST REPORT
C~ i C~
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GRAIN SIZE mm

Test %+75nn % GRAVEL % SAND

% s'LT -4% CLAY
0 6 0 .0 0 .0 75 .9 15 .o s .,

LL Pi D85 D60 D50 D30 D15 D1 0 cc CU
0 NP NP 0 .20 0 .13 0 .11 0 .090 0 .0619 0 .0337 1 .89 3 .7

11 . 1 1 1 1 1 1 1 1--
MATERIAL DESCRIPTION USCS AASHTO

0 SILTY SAND Sm

Project No . : 60364 .002
Project : NASA - Plum Brook Station

Location : Boring :IT-AB6-GW-002 Depth :2-4'

Date : 11/3/97

Remarks :

Client : Belasco Drilling

Services Inc .

Sample : 2

Lob No . 8646
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTT I NG COMPANY __JJ igure No .



GRA I N SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE mm
1

Fest 77.+75 . 7. GRAVEL % SAND % SILT % C LAY
7 0 .0 0 .0 15 .5 51 .2 3,3 .,3

LL PI D85 D60 D50 D30 D15 D10 cc Cu
36 16 0 .08 0 .02 0 .01 0 .004

MATE IAL DESCRIPTION USCS AASHTO
0 LEAN CLAY WITH SAND CL

Project No . 60364 .002
Project : NASA - Plum Brook Station

Location : Boring :IT-AA3-GW-002 Depth :4-6'

Date : 11/3/97

Remarks :

Client : Belosco, Drilling

Services Inc .

-/ Somple : 1

Lob No . 8647
GRAIN SIZE DISTRIBUTION TEST REPORT

1
H . C . NUTTING COMPANY

1
Figure No .



GRAIN SI ZE DISTRIBUTION TEST REPORT
5 E ~ 0 aV- 4 :10
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GRAIN SIZE mm

Testl %+75 . 7. GRAVEL SAND % SILT % C LAY
8 1 0 .0 0 .0 3 .3 60-9 .35 .8

LL PI D85 DrC) D50 D 3C) D15 D1 0 cc Cu
29 7 0 .03 0 .01 0 .01 0 .003

MATERIAL DESCRIPTION USCS AASHTO

0 SILTY CLAY CL-ML

Project No . : 60364 .002
Project : NASA - Plum Brook Station
0 Locot 1 on : Bor i ng : I T-AA3-GW-002 Depth : 8-10

Date : 11/3/97

Remarks :

Client : Belasco Drilling

Services Inc .

Somple : 2

Lob No . a64-5
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No .



GRA I

100

N SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE mm

1

ITestl %+75 .1 % GRAVEL % SAND % SILT CLAY
0 9 0 .0 0 .0 0 .7 60 .2 1 39 .1

-LL Pi D85 D6O D50 D30 D15 D1 0 cc CU
25 5 0 .02 0 .01 0 .01 0 .003

MATERIAL DESCRIPTION USCS AASHTO

0 SILTY CLAY CL-ML

Project No . : 50364 .002
Project : NASA - Plum Brook Station

Loco t i on : Bo r i ng : I T-AA3-GW-002 Dep t h : 12-14'

Date : 11/3/97

Remarks :

Client : Belosco Drilling

Services Inc .

-/ Sample : 3

Lob No . 8649

GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY . F i qu re No .



GRAIN SIZE DISTRIBUTION TEST REPORT
C~ E
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GRAIN SIZE mm

Test %+75ffn % GRAVEL % SAND % SILT % C LAY
0 10 0 .0 0 .7 68 .3 19 .6 11 .4

LL PI D85 D60 D50 D30 D1,5 D1 C) cc Cu
0 NP NP 0 .25 0 .12 0 .11 0 .073 0 .0100 0 .0036 12 .30 33 .9

MATERIAL DESCRIPTION USCS AASHTO
0 SILTY SAND Sm

Project No . : 60-364-002
Project : NASA - Plum Brook Station

Location : Boring : IT-AB6-BEDGW-001 Depth :2-4*/

Date : 11/3/97

Remarks :

Client : Selasco Drilling

Services Inc .

-/ Sample : 1

Lob No . 8650
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No . -



GRAI

100

N SIZE DISTRIBUTION TEST REPORT
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0 .1 D . 01 0 .00
mm

1

~7-+75 % GRAVEL % SAND % SILT % LAY
11 1 0 .0 0 .0 82 .1 13 .5 4 .4

LL PI D85 D60 D,50 D30 D15 D10 cc Cu

NP NP 0 .21 0 .13 0 .12 0 .093 0 .0701 0 .0519 1 .32 2 .4

I
MATERIAL DESCRIPTION USCS AASHTO

0 SILTY SAND Sm

Project No . : 60364 .002

Project : NASA - Plum Brook Station

Locat i on : Bor i ng : I T-AB6-SEDGW-001 Depth : 4-6

Date : 11/3/97

Remarks :

Client : Selasco Drilling

Services Inc .

-/ Sample : 2

Lob No . 8651

GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No . -



GRA I N SIZE DISTRIBUTION TEST REPORT
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Test77.+75.1 % GRAVEL % SAND % SILT % CLAY
0 .0 1 .9 63 .5 .34 .6

LL p I D85 D60 D50 D,3 0 D15 D10 Cc Cu
26 8 0 .03 0 .01 0 .01 0 .004.

i T i i i i i i i F
MATERIAL DESCRIPTION USCS AASHTO

9 LEAN CLAY CL

Project No .i- 60364 .002

Project : NASA - Plum Brook Station

Location : Boring :IT-AA2-BEDGW-001 Somple :1

Date : 11/3/97

Remarks :

Client : Belosco Drilling

Services Inc .

Depth :10-12'

Lob No . 8652

GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY if Figure No .



GRAIN SIZE DISTRIBUTION TEST REPORT
C; 1~ C;
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GRAI-N SIZE mm

1

Test %+75mm % GRAVEL % SAND % SILT % C LAY
0 3 0 .0 0 .0 22 .9 31 .7 45 .4

LL p I D85 D60 D50 D 3C) D15 D10 C . CU
29 10 0 .23 0 .01 0 .01 0 .002

i T i
MATERIAL DESCRIP71ON USCS AASHTO

0 LEAN CLAY WITH SAND CL

Project No . : 60364-002
Project : NASA - Plum Brook Station

Location : Boring : IT-AA2-BEDGW-001 Sample :2

Date : 11/3/97

Remarks :

Client : Belasco Drilling

Services Inc .

- Depth :16-18'

Lob No . 8653
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No .



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAI-N SIZE mm

- -FTe s tT7.+75. 7. GRAVEL % SAND % SILT
1

CLAY
0 1 0 .0 0 .0 67 .4 1,3 .3 -419.3

LL Pi D85 D60 D50 D30 D1 .5 D10 cc CU
26 4 0 .31 0 .15 0 .12 0 .047 0 .0018

MATERIAL DESCRIPTION USCS AASHTO
0 SILTY SAND SM

Project No- : 50364.00,2
Project : NASA - Plum Brook Stotion

Location : Boring :IT-BG8-BEDGW-001 Somple :1

Date : 11/6/97

Remarks :
Cl ient : Belasco Dri I I ing
Services Inc .
Depth : 0-21
Lob No . 8654

GRAIN SIZE DISTRIBUTION TEST REPORT
H . C . NUTTING COMPANY Figure No .



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAI-N SIZE mm

Tes7t 7.+75 % GRAVEL % SAND % SILT % CLAY
4 1 0 .0 0 .0 6 .9 72 .4 20 .7

LL P I D85 D6O D50 D,30 D15 D1 0 cc Cu
25 5 0 .05 0 .03 0 .02 0 .009 0 .0027

f I-- --
MATERIAL DESCRIPTION USCS AASHTO

SILTY CLAY CL-ML

Project No . : 60364 .002

Project : NASA - Plum Brook Station'

0 Loco t i on : Sor i ng : I T-AA1 -SEDGW-001 Somp I e : 1

Date : 11/3/97

Remarks :

Client : Belasco Drilling

Services Inc .

- Depth :10-12'

Lob No . 8655
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No . -



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE mm

Test %+75vn % GRAVEL % SAND % SILT % C LAY
9 5 0 .0 0 .0 14 .1 43-7 42 .2

LL p I D85 D60 D50 D30 D1,5 D1 0 cc Cu
0 26 7 0 .06 0 .01 0 .01 0 .002

i I i i i i i i I I
MATERIAL DESCRIPTION USCS

-
AASHTO

0 S I LTY CLAY CL-ML

Project No . : 60364-002
Project : NASA - Plum Brook Station

Location : Boring :IT-AAl-BEDGW-001 Sample :2

Date : 11/3/97

Remarks :

Client : Belasco Drilling

Services Inc .

Depth :18-20'

Lob No . 8656
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No .



GRA I N SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
1

Test %+75nn % GRAVEL % SAND % SILT CLAY
9 2 0-0 0 .0 2 .4 61 .3 6 .3

LL Pi D85 D60 D50 D30 D15 D, 0 cc Cu
0 31 9 0 .03 0 .01 0 .01 0 .003

MATERIAL DESCRIPTION USCS AASHTO

LEAN CLAY CIL

Project No .t 60364.002

Project : NASA - Plum Brook Station

Location : Boring :IT-AA2GW-002 Somple :1

Date : 11/4/97

Remarks :

Client :
I
Belosco Drilling

Services Inc .

Depth : 6-8'

Lob No . 8657
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No . -



GRA I N SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE mm

-Fes Tt 7.+75 % GRAVEL % SAND % SILT % C LAY
0 6 0 .0 0 .0 1 .8 46 . 0 50 .2

LL PI D85 D60 D50 D :3c) D15 D10 cc Cu
0 .31 10 0 .02 0 .00 0 .001

MATERIAL DESCRIPTION LISCS AASHTO

0 LEAN CLAY CL

Project No . : 60364 .002
Project : NASA - PI

um
Brook Station

Location : Boring :IT-AA2-BEDGW-002 Sample :2

Date : 11/3/97

Remarks :

CI lent : Belasco Dri I I ing

Services Inc .

Depth :10-12'

Lob No . 8658
GRAIN SIZE DISTRIBUTION TEST REPORT

H .C . NUTTING COMPANY Figure No-



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAI-N SIZE mm

estl %+75. % GRAVEL % SAND % SILT % CLAY
3 0 .0 0 .3 17 .1 34 .1 48 .5

LL PI D85 D6O D50 Dy) D15 D10 cc Cu
30 12 0 .11 0 .01 0 .001

MATERIAL DESCRIPTION USCS AASHTO

0 LEAN CLAY WITH SAND CIL

Project No . : 60364 .002 Remarks :
Project : NASA - Plum Brook Station

Client : Belasco Drilling
0 Location : Boring :IT-AA2GW-002 Somple :3

Services Inc .

* Depth : 16-18'

Date : 11/4-/97 Lab No 8659.
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No . -



GRA I N SIZE DISTRIBUTION TEST REPORT
5. i,
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GRAIN SIZE - mm

Test %+75mm % GRAVEL % SAND % SILT C LAY
0 4 0 .0 0 .7 39 .2 29 .4 30 .7

LL PI D85 D60 D50 D 30 D15 D10 cc Cu
0 27 8 1 .05 0 .07 0 .03 0 .005

MATERIAL DESCRIPTION USCS AASHTO
0 SANDY LEAN CLAY CL

Project No . : 50364 .002
Project : NASA - Plum Brook Station
9 Location : Boring :IT-MNTA-BEDGZ-001 Somple :2,3

Date : 11/4/97

Remarks :

Client : Belasco Drilling

Services Inc .

Depth : 18-20'

Lab No . 8661
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY igure No .



GRAIN -S I ZE DISTRIBUTION TEST REPORT
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GRAIN SIZE mm

1'

ITestl %+75 . 7. GRAVEL % SAND % SILT CLAY
2 0 .0 0 .0 0 .3 33 .9

Pi D85 D60 D50 D 30 D15 D10 cc Cu
37 1 .3 0 .01 0 .00

MATERIAL DESCRIPTION USCS AASHTO

0 LEAN CLAY CL

Project No . : 60364-002
Project : NASA - Plum Brook Station

Location : Boring :IT-MNTA-BEDGW-001 Sample :1

Date : 11/6/97

Remarks :

Client : Belosco Drilling

Services Inc .

- Depth : 12-14'

Lob No . 8660

GRAIN SIZE DISTRIBUTION TEST REPORT

-H . C . NUTTING COMPANY Figure No . -



GRA I N SIZE DISTRIBUTION TEST REPORT
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GRAFN SIZE mm

Test %+75= % GRAVEL % SAND % SILT % CLAY
3 0 .0 0 .0 2 .9 59 .9 37 .2

LL p I D85 D60 D50 D,30 D15 D10 CC Cu
27 8 0 .04 0 .01 0 .01 0 .003

I f
MATERIAL DESCRIPTION USCS AASHTO

0 LEAN CLAY CL

Project No . : 60364.002 Remarks :
Project : NASA - Plum Brook Station Client : Selasco, Drill ing

Location : Boring :IT-AA3-SEDGW-001 Somple :11
Services Inc .

Depth : 8-10'
Date : 11/6/97 Lob No . 8662

GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No .



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE mm
1

Test %+75un % GRAVEL % SAND 7. SILT % CLAY
0 4 0 .0 3 .6 30 .6 35 .2 30 .6

-LL Pi D85 D60 D50 D:30 D15 D1 0 cc CU
24 7 0 .62 0 .04 0 .02 0 .005

MATERIAL DESCRIPTION USCS AASHTO

0 SANDY SILTY CLAY CL-ML

Project No . : 60364.002
Project : NASA - Plum Brook Station
0 Location : Boring :IT-AA3-BEDGW-001 Somple :2

-

Date : 11/6/97

Remarks :

Client : Belasco Drilling

Services Inc .

w Depth : 22-24'

Lob No . 8663
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY F i gure No . -



GRA I N SIZE DISTRIBUTION TEST REPORT
C~ E C~
-W C4 1 CD

100

90

80

70

60
LL

z 50
LLJ

40

30

20

10

"0 LO 21 1 a -H -
200 100 10 .0

1
.0 0 .1 0 .01

GRAIN SIZE mm

~7-+75mm % GRAVEL % SAND % SILT LAY
0 5 1 0 .0 5 .0 30 .4 26 .5 37 1

LL Pi D85 D60 D!50 D30 D15 D10 cc Cu
* 46 15 1 .68 0 .04 0 .01 0 .002

MATERIAL DESCRIPTION USCS AASHTO

* SANDY SILT ML

Project No . : 60364.002

Project : NASA - Plum Brock Station

0 Location : Boring :[T-TNTB-BEDGW-001 Somple :1

Date : 11/6/97

Remarks :

Cli
I
ent : Belasco Dr

.
illing

Services Inc .

Depth : 0-2'

Lob No . 8664

GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No .



GRA I N SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

ITestl %+75ffn % GRAVEL % SAND % SILT % CLAY
5 1 0 .0 3 .4 24 .5 31 .6 40 .2

-F LL Pi D85 D60 D50 D30 D15 D1 0 cc
0 45 19 0 .99 0 .02 0 .01 0 .003

MATERIAL DESCRIPTION USCS AASHTO
* CLAY WITH SAND CL

Project No . : 60364 .002
Project : NASA - Plum Brook Station
e Location : Boring :IT-TNTB-SEDGW-002 Sample :1

,a t-e : 11 /65/97

Remarks :

Client : Belasco Driiiing

Services Inc .

Depth : 2-4'

Lob No . 5665
GRAIN SIZE DISTRIBUTION TEST REPORT

H . C . NUTTING COMPANY Figure No .



APPENDIX D

HYDRAULIC CONDUCTIVITY TESTING DATA
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Equations and Assumptions used in Evaluating
the Hydraulic Conductivity Testing Data
Site-Wide Groundwater Investigation
Former Plum Brook Ordnance Works

Sandusky, Ohio



Bouwer & Rice Equation for Slug Test Analysis

The Bouwer and Rice (1976) slug test is designed to estimate the hydraulic conductivity of the
aquifer material surrounding the screen of a piezometer or a well . In a slug test, a solid "slug" is
lowered into the piezometer instantaneously raising the water level in the casing (commonly
known as falling head test) . The test can also be conducted in the opposite manner by
instantaneously removing a "slug" or volume of water (known as bail test) .

The analytical solution is appropriate for the conditions shown in the following figures .

water level in well water level at time
at time to (t=O) I to onginal piezornetric

surface
SMIT"M 157171~,
FIN Static water level
wpi~ U, uiclude

2r

lo I ) EEEL

aquifer

"M
m agquiclude

M

Slug Test Bail Test

2r Static water level 2r

t--O

2R

71-

t--O67~
aquifer aquifer t=-Ii

t=

t=

PENF4 aquiclude aquiclud

Bouwer and Rice (1976) developed an equation for hydraulic conductivity as follows :

K= {[r2ln(Rc..,/R)]/2L} x (1/t) x ln(ht/N)

where :
r = well radius (or re,ff if water level change is within the screened interval)
R= radius measured from center of well to undisturbed aquifer material
I~cont contributing radial distance over which the difference in head, ho, is dissipated in
the aquifer
L = the length of the screen
b = height of stagnant water column in the well
D = saturated thickness of aquifer
ht = displacement as a function oftime
ho = initial displacement



Since the contributing radius of aquifer is seldom known before test is completed, Bouwer and
Rice developed some empirical curves to account for this radius by three coefficients (A, B,C)
which are all functions of the ratio of L/R. Coefficients A and B are used for partially penetrating
wells whereas coefficient C is used for Uly penetrating wells.

The data are plotted with time on a logarithmic x-axis and h, /hO on a linear y-axis.

The effective well radius, r, should be specified as the radius of the well unless the water level
falls within the screened portion of the aquifer during the slug test.

In this case, the effective radius may be calculated as follows :

r,,ff= [r(1-n)+nW] "'

where : n is the porosity ofthe filter material .

In cases where the water level drops within the screened interval, the plot ofWHO vs. t will often
produce a plot which seems to have an initial slope and a smaller slope at later time . In this case
the fit should be obtained for the second straight line portion (Bouwer, 1989) because the initial
slope only represents the effect of the filter pack materials .

Assumptions in the application ofthe Bouwer and rice equation are :
unconfined aquifer of "apparently" infinite extent
homogeneous, isotropic aquifer of uniforrn thickness
water table is horizontal prior to the test
instantaneous change in head
well losses are negligible
fully or partially penetrating well
the well storage is not negligible, thus it is taken into account
the flow to the well is in a steady state.

The data that are required for the Bouwer& Rice solution are :
drawdown/recovery vs. Time data at a pumping well
observation beginning from time zero onward (the value recorded at t=O is used as
the initial displacement value, HO, by AquiferTesl and thus it must be a non-zero
value) .

References :
Bouwer, H. And R.C .Rice . 1976 . A slug test for determining hydraulic conductivity of
unconfined aquifers with completely or partially penetrating wells . Water resource Research,
Vol. 12, No.3, pp.423-428

Bouwer, H. 1989 . The Bouwer and rice Slug Test - An Update . Ground Water Vol. 27, No.3,
June 1989 .



Table
Summary of Monitoring Well Geometry Data

Plum Brook Ordnace Work
Erie County, Sandusky, Ohio

Page 1 of 1

Well ID
Water
Level

(TOC) (ft)

Total
Depth

(TOC) (ft)
D
(ft)

rc
(ft)

rw
(ft)

re
(ft)

L.

(ft)
Lw
(ft)

YO
(ft)

IT-AAl-GW-002 5.72 27.85 22.13 0.083 0.34 ---- 15 22.13 1 .568
IT-AA2-GW-002 Dry 18.5 ---- 0.083 0.34 ---- 10 0
IT-AA3-GW-002 6.78 18.02 11 .24 0.083 0.34 ---- 10 11 .24 1 .866
IT"ABG-GW-002 6.41 9.58 3.17 0.083 0.34 0.2 4 3.17 0.666

IT-AAl-BEDGW-001 30.18 66.00 35.82 0.083 0.25 ---- 15 35.82 1 .662
IT-AA2-BEDGW-001 13.90 45.30 31 .4 0.083 0.25 ---- 15 31 .4 3.681
IT-BG8-BEDGW-001 5.88 22.52 16.64 0 .083 0.25 ---- 15 16 .64 2.012
IT-ABG-BEDGW-001 5.94 23.59 17.65 0.083 0.25 ---- 10 17.65 5.379
IT-TNTB-BEDGW-001 4.16 26 .89 22 .73 0.083 0.25

-

---- 15 22.7'3 5.978
IT-TNTB-BEDGW-002 6.80 26 .48 19.68 0.083 725 10 . 19.68 5.404
IT-MNTA-BEDGW-001 27.86 66 .00 38 .14 0.083 0.25 ---- 7.859
IT-AA3-BEDGW-001 21 .49 52.30 30 .81 0.083 0.25 ---- 1 15 30.81 10.903

Note : D ---- Aquifer saturated thickness (assumed)

rc ---- Radius of well casing

r,* -- Effective radius of well casing when L, ?: L, . Water level fluctuations occurred in the screened section of the well .

Modify r to account for filter pack storage according to : rc* rc' + 0 (r,,' - rc2 )]'r2

r. .. .. Radius of boring
L. Length of saturated well screen

L, Static height of water in well

yo Initial change in water level
(D Porosity of filter pack (Assumed to be 25 percent . Porosities of unconsolidated sand range from

25 to 50 percent [Freeze and Cherry, 1979] )

PBOVfteodals.)dsVeodata%10/21197NIO:42AM



Waterloo Hydrogeologic slug/bail test analysis Date : 14.10.199
1
Page 1

180 Columbia St. W. BOUWER-RICE's method
Project: PBOWWatedoo,Ontario,Canada

ph.(519)746-1798 Evaluated by : Jane Li

Slug Test No. 0 Test conducted on: 10/10/97

IT-AAI-GW-002

0
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t [min]
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10-1
IT-AAl-GW-002

Hydraulic conductivity [ft/min] : 5.13 x 10-4
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PDOW IT-AAI-GW-002 Rising Test

0 0 AQTESOLV
IGERAGHTYa

MILLER, INC .

IMModeling Group

X = 0 .000104 ft/min
YO = 1 .669 ft

n



SE100 0C
Environment all-ogger
10/101 2:48

Unit# 00000 Test 0

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D .

Reference 20
Linearity 0
Scale factor 10
Offset -0.06
Delay mSEC 50

Step 0 10/07 9:57:04

ElapsedTime INPUT I

0 21 .568
0.0033 21 .795
0.0066 22.07

0.01 22.25
0.0133 22.117
0.0166 21 .852

0.02 21 .66
0.0233 21 .622
0.0266 21 .751

0.03 21 .969
0.0333 22.076
0.0366 22.045

0.04 21 .893
0.0433 21 .729
0.0466 21 .669

0.05 21 .748
0.0533 21 .877
0.0566 21 .969

0.06 21 .959
0.0633 21 .862
0.0666 21 .751

0.07 21 .707
0.0733 21 .751
0.0766 21 .84

0.08 21 .906
0.0833 21 .906



0.0866 21 .843
0.09 21 .767

0 .0933 21 .732
0.0966 21 .754

0.1 21 .811
0.1033 21 .858
0.1066 21 .862

0.11 21 .824
0.1133 21 .773
0.1166 21 .742

0 .12 21 .754
0.1233 21 .789
0.1266 21 .824

0.13 21 .827
0.1333 21 .805
0 .1366 21 .77

0.14 21 .748
0.1433 21 .751
0.1466 21 .776
0.15 21 .798

0.1533 21 .802
0.1566 21 .789
0.16 21 .764

0 .1633 21 .748
0.1666 21 .748
0.17 21 .764

0.1733 21 .78
0.1766 21 .783
0.18 21 .773

0.1833 21 .757
0.1866 21 .745
0.19 21 .745

0.1933 21 .754
0.1966 21 .764

0.2 21 .764
0.2033 21 .757
0.2066 21 .748

0.21 21 .742
0.2133 21 .739
0.2166 21 .745
0.22 21 .748

0.2233 21 .751
0.2266 21 .745
0.23 21 .739

0.2333 21 .735
0.2366 21 .732
0.24 21 .735

0.2433 21 .739
0.2466 21 .739



0.25 21 .735
0.2533 21 .729
0.2566 21 .726

0.26 21 .726
0.2633 21 .726
0.2666 21 .729

0.27 21 .726
0.2733 21 .726
0.2766 21 .723 .

0.28 21 .716
0.2833 21 .716
0.2866 21 .716

0.29 21 .72
0.2933 21 .72
0.2966 21 .716

0.3 21 .713
0.3033 21 .71
0.3066 21 .707

0.31 21 .71
0.3133 21 .71
0.3166 21 .71

0.32 21 .707
0.3233 21 .704
0.3266 21 .701

0.33 21 .701
0.3333 21 .701

0.35 21 .694
0.3666 21 .688
0.3833 21 .682

0.4 21 .675
0 .4166 21 .669
0 .4333 21 .663

0.45 21 .656
0.4666 21 .653
0.4833 21 .647

0.5 21 .638
0.5166 21 .631
0.5333 21 .628

0.55 21 .622
0.5666 21 .615
0.5833 21 .609

0.6 21 .606
0.6166 21 .6
0.6333 21 .593

0.65 21 .587
0.6666 21 .584
0.6833 21 .578

0.7 21 .571
0 .7166 21 .568



0.7333 21 .562
0.75 21 .555

0.7666 21 .552
0.7833 21 .546

0.8 21 .543
0.8166 21 .537
0.8333 21 .53
0.85 21 .527

0.8666 21 .521
0.8833 21 .518

0.9 21 .511
0.9166 21 .508
0.9333 21 .502

0.95 21 .496
0.9666 21 .492
0.9833 21 .486

1 21 .483
1 .2 21 .407
1 .4 21 .357
1 .6 21 .309
1 .8 21 .262
2 21 .218

2.2 21 .177
2.4 21 .139
2.6 21 .101
2.8 21 .066
3 21 .035

3.2 21 .003
3.4 20.972
3.6 20.943
3.8 20.915
4 20.89

4.2 20.867
4.4 20.842
4.6 20.82
4.8 20.801
5 20.779

5.2 20.76
5.4 20.744
5.6 20.725
5.8 20.71
6 20.694

6.2 20.678
6.4 20.665
6.6 20.653
6.8 20.64
7 20.628

7.2 20.615
7.4 20.605



7.6 20.593
7.8 20.583
8 20.574

8.2 20.565
8.4 20.555
8.6 20.549
8.8 20.539
9 20.533

9.2 20.523
9.4 20.517
9.6 .20.511
9.8 20.505
10 20.498
12 20.451
14 20.419
16 20.394
18 20.381
20 20.369
22 20.363
24 20.353
26 20.35
28 20.344
30 20.34
32 20.337
34 20.334
36 20.331
38 20.328
40 20.328
42 20.321



Waterloo Hydrogeologic slug/bail test analysis ; Date : 16.10.199 Page lI180 Columbia St W BOUWER-RICE's meth d. .
Waterloo,Ontario,Canada

o
Project: PBOW

ph.(519)746-1798 Evaluated by : Jane Li
Slug Test No. 1 Test conducted on : 1017/97

IT-AAl-BEDGVV-001
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Hydraulic conductivity [ft/min] : 5.17 x 10-5



PBOW-IT-AAI-BEDGW-001 Rising Test
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SE100 0C
Environment all-ogger
10/101 2:51

Unit# 00000 Test 1

Setups : INPUT 1

Type Level (F)
Mode TOC .
1 .D . 1

Reference 48
Linearity 0.01
Scale factor 10
Offset -0.07
Delay mSEC 50

Step 0 10/07 12:46:08

Elapsed Time INPUT 1

0 49.662
0.0033 49.937
0.0066 50.177

0.01 50.313
0.0133 50.357
0.0166 50.373

0.02 50.269
0.0233 50.143
0.0266 49.997

0.03 49.877
0.0333 49.814
0.0366 49.846

0.04 49.959
0.0433 50.114
0.0466 50.196

0.05 50.272
0.0533 50.285
0.0566 50.345

0.06 50.335
0.0633 50.361
0.0666 50.32

0.07 50.272
0.0733 50.231
0.0766 50.203

0.08 50.18
0.0833 50.136



0.0866 50.2
0.09 50.225

0.0933 50.225
0.0966 50.282

0.1 50.354
0.1033 50.395
0.1066 50.386
0.11 50.405

0.1133 50.392
0.1166 50.357
0.12 50.361

0.1233 50.364
0.1266 50.37
0.13 50.37

0 .1333 50.386
0 .1366 50.392
0.14 50.408

0.1433 50.414
0.1466 50.43
0.15 50.443

0.1533 50.452
0.1566 50.459

0 .16 50.456
0.1633 50.446
0.1666 50.449

0 .17 50.43
0.1733 50.418
0.1766 50.414
0.18 50.405

0.1833 50.395
0.1866 50.395
0.19 50.399

0.1933 50.395
0.1966 50.395

0.2 50.389
0.2033 50.386
0.2066 50.399
0.21 50.373

0.2133 50.37
0.2166 50.377
0.22 50.354

0.2233 50.351
0.2266 50.351
0.23 50.351

0.2333 50.351
0.2366 50.351
0.24 50.364

0 .2433 50.37
0.2466 50.351



0.25 50.354
0.2533 50.361
0.2566 50.342

0.26 50.357
0.2633 50.348
0.2666 50.351

0.27 50.332
0.2733 50.339
0.2766 50.339

0.28 50.335
0.2833 50.339
0.2866 50.326
0.29 50.329

0.2933 50.326
0.2966 50.326

0.3 50.326
0.3033 50.31
0.3066 50.307

0.31 50.32
0.3133 50.316
0.3166 50.297

0.32 50.301
0.3233 50.301
0.3266 50.294

0.33 50.297
0.3333 50.294

0.35 50.31
0.3666 50.307
0.3833 50.282

0.4 50.269
0.4166 50.247
0.4333 50.244
0.45 50.234

0.4666 50.225
0.4833 50.209

0.5 50.203
0.5166 50.209
0.5333 50.2
0.55 50.177

0.5666 50.174
0.5833 50.168

0.6 50.162
0.6166 50.149
0.6333 50.136

0.65 50.127
0.6666 50.13
0.6833 50 .114

0.7 50 .111
0.7166 50 .102



0.7333 50.089
0.75 50.079

0.7666 50.076
0.7833 50.076

0.8 50.057
0.8166 50.064
0.8333 50.048

0.85 50.048
0.8666 50.045
0.8833 50.032

0.9 50.026
0.9166 50.023
0.9333 50.019

0.95 50.016
0.9666 50.007
0.9833 50.007

1 49.997
1 .2 49.947
1 .4 49.899
1 .6 49.846
1 .8 49.798
2 49.751

2.2 49.71
2.4 49.669
2.6 49.634
2.8 49.599
3 49.571

3.2 49.539
3.4 49.514
3.6 49.488
3.8 49.466
4 49.444

4.2 49.422
4.4 49.403
4.6 49.384
4.8 49.365
5 49.349

5.2 49.333
5.4 49.321
5 .6 49.305
5.8 49.292
6 49.28

6.2 49.267
6.4 49.254
6.6 49.242
6.8 49.232
7 49.223

7.2 49.213
7.4 49.204



7.6 49.194
7.8 49.188
8 49.179

8.2 49.169
8.4 49.163
8.6 49.157
8.8 49.147
9 49.141

9.2 49.134
9.4 49.128
9.6 49.125
9.8 49.119
10 49.112
12 49.059
14 49.024
16 48.989
18 48.964
20 48.942
22 48.923
24 48.904
26 48.891
28 48.875
30 48.863
32 48.85
34 48.844
36 48.834
38 48.828
40 48.821
42 48.812
44 48.809
46 48.803
48 48.803
,50 48.79b
52 48.796
54 48.79
56 48.787
58 48.783
60 48.777
62 48.774
64 48.768
66 48.765
68 48.761
70 48.758
72 48.727
74 48.752



SE100 0C
Environment all-ogger
10/101 2:54

Unit# 00000 Test 2

Setups : INPUT 1

Type Level (F)
Mode TOC
I.D . 1

Reference 30
Linearity 0.01
Scale factor 10
Offset -0.07
Delay mSEC 50

Step 0 10/07 15:58:18

Elapsed Time INPUT 1

0 31 .144
0.0033 31 .144
0.0066 31 .144

0.01 31 .144
0.0133 31 .144
0.0166 31 .147

0.02 31 .144
0.0233 31 .144
0.0266 31 .144

0.03 31 .144
0.0333 31 .144
0.0366 31 .144

0.04 31 .147
0.0433 31 .144
0.0466 31 .144

0.05 31 .144
0.0533 31 .144
0.0566 31 .147

0.06 31 .147
0.0633 31 .147
0.0666 31 .147

0.07 31 .147
0.0733 31 .147
0.0766 31 .147

0.08 31 .147
0.0833 31 .147



0.0866 31 .147
0.09 31 .147

0.0933 31 .147
0.0966 31 .147

0.1 31 .147
0.1033 31 .147
0.1066 31 .147
0.11 31 .147

0.1133 31 .147
0.1166 31 .147
0.12 31.147

0.1233 31 .147
0.1266 31 .15
0.13 31 .147

0.1333 31 .15
0.1366 31 .15
0.14 31 .15

0.1433 31 .15
0.1466 31 .15
0.15 31 .15

0.1533 31 .15
0.1566 31 .15
0.16 31 .15

0.1633 31 .15
0.1666 31 .15
0.17 31 .15

0.1733 31 .15
0.1766 31 .15
0.18 31 .153

0.1833 31 .153
0.1866 31 .153
0.19 31 .153

0.1933 31 .153
0.1966 31 .16

0.2 31 .16
0.2033 31 .125
0.2066 31 .156
0.21 31 .15

0.2133 31 .188
0.2166 31 .156
0.22 31 .077

0.2233 31 .16
0.2266 31 .103
0.23 31 .191

0.2333 31 .166
0.2366 31 .175
0.24 31 .16

0.2433 31 .147
0.2466 31 .144



0.25 31 .147
0.2533 31 .153
0.2566 31 .16

0.26 31 .16
0.2633 31 .16
0.2666 31 .156

0.27 31 .153
0.2733 31 .153
0.2766 31 .153

0.28 31 .156
0.2833 31 .156
0.2866 31 .16

0.29 31 .16
0.2933 31 .156
0.2966 31 .156

0.3 31 .156
0.3033 31 .156
0.3066 31 .156

0.31 31 .156
0.3133 31 .156
0.3166 31 .16

0.32 31 .16
0.3233 31 .16
0.3266 31 .16

0.33 31 .16
0.3333 31 .16

0.35 31 .156
0.3666 31 .156
0.3833 31 .096

0.4 31 .156
0.4166 31 .163
0.4333 31 .156

0.45 31 .156
0.4666 31 .156
0.4833 31 .156

0.5 31 .16



Waterloo Hydrogeologic slug/bail test analysis Date : 16.10.199 Page 1
180 Columbia St . W. BOUWER-RICE's method

Project: PBOWWaterloo,Ontario,Canada
ph.(519)746-1798 Evaluated by : J.Li

Slug Test No . 3 Test conducted on: 1 Of7/97I I I
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PBOW IT-AA2-BEDGW-001 Rising Test

tv

X = 1 .7583E-85 ft/min
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SE100 0C
Environment alLogger
10/101 2:56

Unit~ 00000 Test 3

Setups: INPUT 1

Type Level (F)
Mode TOC
I .D .

Reference 30
Linearity 0.01
Scale factor 10
Offset -0.07
Delay mSEC 50

Step 0 10/07 16:01 :11

Elapsed Time INPUT 1

0 33.681
0.0033 32.752
0.0066 31 .441

0.01 30.884
0.0133 31 .387
0.0166 32.253

0.02 32.787
0.0233 32.727
0.0266 32.262

0.03 31 .785
0.0333 31 .643
0.0366 31 .858

0.04 32.174
0.0433 32.348
0.0466 32.307

0.05 32.117
0.0533 31 .959
0.0566 31 .921

0.06 31 .991
0.0633 32.12
0.0666 32.177

0.07 32.142
0.0733 32.073
0.0766 32.006

0.08 32.003
0.0833 32.047



0.0866 32.089
0.09 32.101

0.0933 32.079
0.0966 32.047

0.1 32.025
0.1033 32.028
0.1066 32.044

0.11 32.06
0.1133 32.063
0.1166 32.054

0.12 32.038
0.1233 32.032
0.1266 32.035

0.13 32.041
0.1333 32.047
0.1366 32.044

0.14 32.041
0.1433 32.035
0.1466 32.032

0.15 32.035
0.1533 32.035
0.1566 32.038

0.16 32.038
0.1633 32.035
0.1666 32.032

0.17 32.028
0.1733 32.032
0.1766 32.032

0.18 32.032
0.1833 32.032
0.1866 32.032

0.19 32.028
0.1933 32.025
0.1966 32.025

0.2 32.028
0.2033 32.028
0.2066 32.028

0.21 32.025
0.2133 32.025
0.2166 32.025

0.22 32 .022
0.2233 32.022
0.2266 32.025

0.23 32.022
0.2333 32.022
0.2366 32.022

0.24 32.022
0.2433 32.022
0.2466 32.022



0.25 32.022
0.2533 32.022
0.2566 32.022
0.26 32.019

0.2633 32.019
0.2666 32.019
0.27 32.019

0.2733 32 .019
0.2766 32.019
0.28 32.019

0.2833 32.019
0.2866 32.019
0.29 32.019

0.2933 32.019
0.2966 32.019

0.3 32.016
0.3033 32.016
0.3066 32.016
0.31 32.016

0.3133 32.016
0.3166 32.016
0.32 32.016

0.3233 32.016
0.3266 32.016
0.33 32.016

0.3333 32.016
0.35 32.013

0.3666 32.006
0.3833 32.006

0.4 32.006
0.4166 32.003
0.4333 32
0.45 32

0.4666 31 .997
0.4833 31 .997

0.5 31 .994
0.5166 31 .994
0.5333 31 .991
0.55 31 .991

0.5666 31 .987
0.5833 31 .987

0.6 31 .984
0.6166 31 .984
0.6333 31 .981

0.65 31 .981
0.6666 31 .978
0.6833 31 .978

0.7 31 .975
0 .7166 31 .975



0.7333 31 .975
0.75 31 .972

0.7666 31 .972
0.7833 31 .968

0.8 31 .968
0.8166 31 .968
0.8333 31 .965
0.85 31 .965

0.8666 31 .962
0.8833 31 .962

0.9 31 .962
0.9166 31 .959
0.9333 31 .959

0.95 31 .956
0.9666 31 .956
0.9833 31 .956

1 31 .953
1 .2 31 .93
1 .4 31 .918
1 .6 31 .902
1 .8 31 .889
2 31 .874

2.2 31 .861
2.4 31 .848
2.6 31 .836
2.8 31 .823

3 31 .814
3.2 31 .801
3.4 31 .788
3.6 31 .779
3.8 31 .766
4 31 .757

4.2 31 .747
4.4 31 .735
4.6 31 .725
4.8 31 .716
5 31 .703

5.2 31 .693
5.4 31 .684
5.6 31 .675
5.8 31 .665
6 31 .656

6.2 31 .646
6.4 31 .637
6.6 31 .627
6.8 31 .618
7 31 .608

7.2 31 .599
7.4 31 .589



7.6 31 .58
7.8 31 .57
8 31 .561

8.2 31 .554
8.4 31 .545
8.6 31 .536
8.8 31 .526
9 31 .516

9.2 31 .51
9.4 31 .501
9.6 31 .491
9.8 31 .485
10 31 .475
12 31 .4
14 31 .324
16 31 .254
18 31 .191
20 31 .137
22 31 .083
24 31 .039
26 31 .185
28 31 .103
30 31 .033
32 30.976
34 30.929
36 30.888
38 30.846
40 30.809
42 30.774
44 30.742
46 30.714
48 30.685
50 30.657
52 30.628
54 30.603
56 30.581
58 30.559
60 30.537
62 30.521
64 30.701
66 30.644
68 30.6
70 30.568
72 30.54
74 30.518
76 30.499
78 30.48
80 30.461
82 30.445



84 30.429
86 30.417
88 30.404
90 30.388
92 30.376
94 30.363
96 30.35
98 30.338
100 30.328
105 30.474
110 30.395
115 30.353
120 30.319
125 30.29
130 30.265
135 30.243
140 30.236
145 30.344



Waterloo Hydrogeologic slug/bail test analysis Date: 16.10.199 Page 1
St W180 C l mbi RICE' th dBOUWER. .o u a

Waterloo,Ontario,Canada
s me o- -

Project: PBOW

ph.(519)746-1798 Evaluated by : J .Li

Slug Test No. 4 Test conducted on : 10/8/97

IT-AA3-GW-002

t [min]
0 2 4 6 8 10 12 14 16 18

100

- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -

10-1 -- - - - - - - - - - - - -- - - -- - -

- - - - - - - - -- - - -- - -

- - - - - - - - - -

- - - - - - - - - - -

N
00 ~- 00c;-0-0--- 00 -- --00010000000 - - ------------ - - - - - - - - - -

10-2
o IT-AA3-GW-002

Hydraulic conductivity [ft/min] : 2.94 x 10-3



PBOW-IT-AA3-GW-002 Rising Test

0 .0004734 ft/min
98 1 .337 ft

AQTESOLV
IGERAGHTY.a

MILLER, INC .

IMModeling Group



SE100 0C
Environment alLogger
10/101 2:59

Unit# 00000 Test 4

Setups : INPUT I

Type Level (F)
Mode TOC.
1 .D . I

Reference 17.5
Linearity 0.01
Scale factor 10
Offset -0.07
Delay mSEC 50

Step 0 10/08 9:43:52

Elapsed Time INPUT 1

0 19.366
0.0033 19.42
0.0066 18.81

0.01 18.912
0.0133 19.294
0 .0166 19.111

0.02 18.864
0.0233 19.038
0 .0266 19.145

0.03 18.987
0 .0333 18.937
0.0366 19.051

0.04 19.047
0.0433 18.959
0.0466 18.972

0.05 19.022
0.0533 18.99
0.0566 18 .956

0.06 18.978
0.0633 18.987
0.0666 18.962
0.07 18.949

0.0733 18.965
0.0766 18.962

0.08 18.943
0.0833 18.943



0.0866 18.949
0.09 18.94

0.0933 18 .93
0.0966 18 .93

0.1 18.934
0.1033 18.924
0.1066 18.921

0.11 18.921
0.1133 18.918
0.1166 18.912

0.12 18.912
0.1233 18.908
0.1266 18.902

0.13 18.902
0.1333 18.899
0.1366 18.896

0.14 18.893
0.1433 18.889
0.1466 18.886

0.15 18.883
0 .1533 18.88
0.1566 18.877

0.16 18.877
0.1633 18.874
0.1666 18.87

0.17 18.867
0.1733 18.864
0.1766 18.861

0.18 18.861
0.1833 18.858
0.1866 18.855

0.19 18.852
0.1933 18.848
0.1966 18.848

0.2 18.845
0.2033 18.842
0.2066 18.839

0.21 18.839
0.2133 18.836
0.2166 18.833

0.22 18.829
0.2233 18.829
0.2266 18.826

0.23 18.823
0.2333 18.82
0.2366 18.82

0.24 18.817
0.2433 18.814
0.2466 18.814



0.25 18.81
0.2533 18.807
0.2566 18.804

0.26 18.804
0.2633 18.801
0.2666 18.798

0.27 18.798
0.2733 18.795
0.2766 18.792

0.28 18.792
0.2833 18.788
0.2866 18 .785

0.29 18.785
0.2933 18.782
0.2966 18.779

0.3 18.779
0.3033 18.776
0.3066 18.773

0.31 18.773
0.3133 18.769
0.3166 18.766

0.32 18.766
0.3233 18.763
0.3266 18.76

0.33 18.76
0.3333 18.757

0.35 18.744
0.3666 18.735
0.3833 18.722

0.4 18.713
0.4166 18.7
0.4333 18.69

0 .45 18.678
0.4666 18.668
0.4833 18.659

0.5 18.646
0.5166 18.637
0.5333 18.627

0.55 18.618
0.5666 18.605
0.5833 18.596

0.6 18.586
0.6166 18.577
0.6333 18.567

0.65 18.555
0.6666 18.548
0.6833 18.536

0.7 18.526
0.7166 18.517



0.7333 18.507
0.75 18.498

0.7666 18.488
0.7833 18.479

0.8 18.469
0.8166 18.46
0.8333 18.454
0.85 18.444

0.8666 18.435
0.8833 18.425

0.9 18.416
0.9166 18.406
0.9333 18.4
0.95 18.39

0.9666 18.381
0.9833 18.371

1 18.365
1 .2 18.245
1 .4 18.16
1 .6 18.087
1 .8 18.024
2 17.964

2.2 17.913
2.4 17.866
2.6 17.825
2.8 17.79

3 17.759
3.2 17.73
3.4 17.708
3.6 17.683
3.8 17.664
4 17.645

4.2 17.632
4.4 17.616
4.6 17.607
4.8 17.598
5 17.588

5.2 17.579
5.4 17.575
5.6 17.569
5.8 17.566
6 17.563

6.2 17.56
6.4 17.556
6.6 17.556
6.8 17 .553
7 17.553

7.2 17.553
7.4 17.55



7.6 17.55
7.8 1 .7.55
8 17.55

8.2 17.55
8.4 17.55
8.6 17.55
8.8 17.55
9 17.55

9.2 17.55
9.4 17.55
9.6 17.553
9.8 17.553
10 17.553
12 17.556
14 17.563
16 17.572
18 17.579



Waterloo Hydrogeologic slug/bail test analysis Date: 16.10.199 Page l1180 Columbia St. W. BOUWER-RICE's method
Waterloo,Ontario,Canada Project : PBOW
ph.(519)746-1798 Evaluated by : J .Li
Slug Test No . 5 Test conducted on : 10/8/97
IT-BG8-BEDGW-001

t [min]
0 2 4 6 8 10 12 14 16 18

100

- - - -- - - - - - - - - - - - - -- - - -- - -

01;- 0000004000000000 000000000 MOIMOCYOO - -

- - - - - - - - - - - - - - - -- - -

- - - - - - - - - - -
- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -- - - -- - -

C)

- - - - - - - - - - -

- - - - - - -- - - -- - -

- - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -

10-1
IT-BG8-BEDGW-001

Hydraulic conductivity [ft/min] : 2.39 x 10-4
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PBOW IT-BGB-BEDGW-001 Rising Test

X = 0 .0004435 ft/min

AQTESOLV
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SE100 0C
Environment all-ogger
10/101 3:01

Unit# 00000 Test 5

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D . 1

Reference 20
Linearity 0.01
Scale factor 10
Offset -0.07
Delay mSEC 50

Step 0 10/08 10:50:19

Elapsed Time INPUT 1

0 22.012
0.0033 22.928
0.0066 23.91
0.01 23.85

0.0133 23.219
0.0166 22.767
0.02 22.925

0.0233 23.256
0.0266 23.361
0.03 23.171

0.0333 22.978
0.0366 22.966
0.04 23.064

0.0433 23.117
0.0466 23.076

0.05 23.001
0.0533 22.963
0.0566 22.975
0.06 22.994

0.0633 22.991
0.0666 22.956
0.07 22.928

0.0733 22.928
0.0766 22 .915
0.08 22.912

0.0833 22.906



0.0866 22.874
0.09 22.865

0.0933 22.846
0.0966 22.852

0.1 22.84
0.1033 22.817
0.1066 22.817
0.11 22.802

0.1133 22.798
0.1166 22.786
0.12 22.776

0.1233 22.764
0.1266 22.754
0.13 22.742

0.1333 22.729
0.1366 22.723
0.14 22.713

0.1433 22.704
0.1466 22.691
0.15 22.682

0.1533 22.672
0.1566 22.663

0.16 22.653
0.1633 22.644
0.1666 22.634
0.17 22.625

0.1733 22.615
0.1766 22.606
0.18 22.599

0.1833 22.59
0.1866 22.581
0.19 22.571

0.1933 22.565
0.1966 22.555

0.2 22.546
0.2033 22.539
0.2066 22.53

0.21 22.524
0.2133 22.514
0.2166 22.508
0.22 22.498

0.2233 22.492
0.2266 22.483
0.23 22.476

0.2333 22.47
0.2366 22.464
0.24 22.454

0.2433 22.448
0.2466 22.442



0.25 22.432
0.2533 22.426
0.2566 22.419

0.26 22.413
0.2633 22.407
0.2666 22.4

0.27 22.394
0.2733 22.388
0.2766 22.382

0.28 22.375
0.2833 22.366
0.2866 22.363

0.29 22.356
0.2933 22.35
0.2966 22.344

0.3 22.337
0.3033 22.331
0.3066 22.325

0.31 22.322
0.3133 22.315
0.3166 22.309

0.32 22.303
0.3233 22.296
0.3266 22.29

0.33 22.284
0.3333 22.28

0.35 22.246
0.3666 22.214
0.3833 22.186

0.4 22.157
0.4166 22.132
0.4333 22.107

0.45 22.081
0.4666 22.059
0.4833 22.037

0.5 22.015
0.5166 21 .993
0.5333 21 .974

0.55 21 .955
0.5666 21 .939
0.5833 21 .92

0.6 21 .901
0.6166 21 .886
0.6333 21 .873

0.65 21 .857
0.6666 21 .841
0.6833 21 .829

0.7 21 .813
0.7166 21 .8



0.7333 21 .788
0.75 21 .778

0.7666 21 .766
0.7833 21 .753

0.8 21 .743
0.8166 21 .734
0.8333 21 .724
0.85 21 .715

0.8666 21 .706
0.8833 21 .696

0.9 21 .687
0.9166 21 .677
0.9333 21 .671
0.95 21 .661

0.9666 21 .655
0.9833 21 .649

1 21 .642
1 .2 21 .544
1 .4 21 .497
1 .6 21 .462
1 .8 21 .437
2 21 .418

2.2 21 .402
2.4 21 .393
2.6 21 .383
2.8 21 .377
3 21 .374

3.2 21 .368
3.4 21 .364
3.6 21 .361
3.8 21 .361
4 21 .358

4.2 21 .358
4.4 21 .361
4.6 21 .33
4.8 21 .371
5 21 .364

5.2 21 .361
5.4 21 .361
5.6 21 .361
5.8 21 .364
6 21 .364

6.2 21 .364
6.4 21 .368
6.6 21 .368
6.8 21 .371
7 21 .374

7.2 21 .374
7.4 21 .377



7.6 21 .377
7.8 21 .38
8 21 .38

8.2 21 .383
8.4 21 .386
8.6 21 .39
8.8 21 .393
9 21 .393

9.2 21 .396
9.4 21 .399
9.6 21 .399
9.8 21 .402
10 21 .405
12 21 .421



Waterloo Hydrogeologic slug/bail test analysis Date : 16.10.199 Page 1
IW180 Columbia St BOUWER-RICE's method..

Waterloo,Ontario,Canada Project : PBOW
ph.(519)746-1798 Evaluated by: J.Li
Slug Test No . 6 Test conducted on: 10/8/97

IT-TNTB-BEDGW-002

t [min]
0 2 4 6 8 10 12 14 16 18

100 - - -- - - - - - - - - - - - - --
- - -- - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - -

-0000
1 -10- O,5.OQOCLO-O0 OOCFOOC~IQ - - - - - - -06-000000600

OC,002-1 - - - - - - - - - -- - - --- - -=
0 - - - - - - - -- - - -- - -C000 0

- - - - - - - - - - -- - - - - - - - - - -

10-2

o IT-TNTB-BEDGW-002

Hydraulic conductivity [ft/min] : 1 .24 x 10-2



PBOW IT-TNTB-BEDGW-002 Rising Test

R = 0 .003266 ft/min

n-j
0 0c.

AQTESOLV
IGERAGHTY.a

MILLERs INC .

IMModeling Group

L

YO = 1 .142 f t

ri



SE100 0C
Environment all-ogger
10/101 3:06

Unit# 00000 Test 6

Setups : INPUT 1

Type Level (F)
Mode TOC
I .D .

Reference 20
Linearity 0.01
Scale factor 10
Offset -0.07
Delay mSEC 50

Step 0 10/08 11 :44:57

Elapsed Time INPUT 1

0 25.404
0.0033 25.208
0.0066 22.95

0.01 20.96
0.0133 20.985
0.0166 21 .424

0.02 21 .74
0.0233 21 .74
0.0266 21 .507

0.03 21 .475
0.0333 21 .386
0.0366 21 .326

0.04 21 .358
0.0433 21 .339
0.0466 21 .33

0.05 21 .282
0.0533 21 .254
0.0566 21 .219

0.06 21 .203
0.0633 21 .175
0.0666 21 .143

0.07 21 .118
0.0733 21 .09
0 .0766 21 .071

0.08 21 .048
0.0833 21 .023



0.0866 21 .001
0.09 20.982

0.0933 20.957
0.0966 20.935

0.1 20.919
0.1033 20.9
0.1066 20.881
0.11 20.862

0.1133 20.846
0.1166 20.827

0.12 2.0.812
0.1233 20.796
0.1266 20.78
0.13 20.767

0.1333 20.752
0.1366 20.739
0.14 20.723

0.1433 20.71
0.1466 20.698
0.15 20.685

0.1533 20.673
0.1566 20.66
0.16 20.65

0.1633 20.638
0.1666 20.628
0.17 20.616

0.1733 20.606
0.1766 20.597
0.18 20.587

0.1833 20.578
0.1866 20.568
0.19 20.559

0.1933 20.552
0.1966 20.543

0.2 20.537
0.2033 20.53
0.2066 20.524
0.21 20.515

0.2133 20.508
0.2166 20.502

0.22 20.496
0.2233 20.489
0 .2266 20.486
0.23 20.477

0.2333 20.47
0.2366 20.467
0.24 20.464

0.2433 20.458
0.2466 20.455



0.25 20.451
0.2533 20.445
0.2566 20.442
0.26 20.439

0.2633 20.432
0.2666 20.429
0.27 20.426

0.2733 20.423
0.2766 20.42 .

0.28 20.417
0.2833 20.417
0.2866 20.413
0.29 20.41

0.2933 20.407
0.2966 20.404

0.3 20.404
0.3033 20.401
0.3066 20.398
0.31 20.395

0.3133 20.395
0 .3166 20.391
0.32 20.391

0.3233 20.388
0.3266 20.388

0 .33 20.385
0.3333 20.385

0.35 20.372
0.3666 20.366
0.3833 20.363

0.4 20.36
0.4166 20.357
0.4333 20.353
0.45 20.353

0.4666 20.35
0.4833 20.347

0.5 20.347
0.5166 20.347
0.5333 20.344

0.55 20.344
0.5666 20.344
0.5833 20.344

0.6 20.344
0.6166 20.344
0.6333 20.341
0.65 20.341

0 .6666 20.341
0.6833 20.341

0.7 20.341
0 .7166 20.341



0.7333 20.341
0.75 20.341

0.7666 20.341
0.7833 20.341

0.8 20.341
0.8166 20.341
0.8333 20.341

0.85 20.341
0.8666 20.341
0.8833 20.341

0.9 20.341
0.9166 20.341
0.9333 20.341

0.95 20.344
0.9666 20.344
0.9833 20.341

1 20.341
1 .2 20.341
1 .4 20.344
1 .6 20.347
1 .8 20.35
2 20.353

2.2 20.357
2.4 20.36
2.6 20.366
2.8 20.369
3 20.376

3.2 20.379
3.4 20.385
3.6 20.388
3.8 20.395
4 20.398

4.2 20 .404
4.4 20.41
4.6 20.413
4.8 20.417
5 20.42

5.2 20.426
5.4 20.432
5.6 20.439
5.8 20.448
6 20.455

6.2 20.464
6.4 20.47
6.6 20.477
6.8 20.483
7 20 .492

7.2 20.499
7.4 20.505



7.6 20.511
7.8 20.518
8 20.524

8.2 20.53
8.4 20.534
8.6 20.54
8.8 20.546
9 20.549

9.2 20.559
9.4 20-565
9.6 20.571
9.8 20.575
10 20.581



Waterloo Hydrogeologic slug/bail test analysis Date : 16.10.199 Page 1
1St Wbi180 C l thRICE' dBOUWER. .um ao

Waterloo,Ontario,Canada
s me o- Project : PBOW

ph.(519)746-1798 Evaluated by : J .Li

Slug Test No. 7 Test conducted on : 10/8/97

IT-ABG-BEDGW-001

t [min]
0 0 0 0 0 0 0 0 0 0

100

- - - - - - - - - - - - -- - - -

- - -

-

- - - - - - - - - - - - -

- - - - - - - - - -
10-1 M

C~

- - - - - - - - - - -

- -

- - -

- - - -

- - -

- - - - - - - - - - - - - - - - -

10-2

10-3'
0 IT-ABG-BEDGW-001

Hydraulic conductivity [ft/min] : 1 .54 x 10-2
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PBOW IT-ADG-DEDGW-001 Rising Test

Y = 0 .01355 ft/min
YO = 2 .58 ft
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SE100 0C
Environment all-ogger
10/101 3:08

Unit# 00000 Test 7

Setups : INPUT 1

Type Level (F)
Mode TOC
I .D .

Reference 20
Linearity 0.01
Scale factor 10
Offset -0.07
Delay mSEC 50

Step 0 10/08 13:21 :00

Elapsed Time INPUT 1

0 25.379
0.0033 26.958
0.0066 24.488

0.01 23.91
0.0133 21 .942
0.0166 21 .655

0.02 21 .677
0.0233 21 .538
0.0266 21 .522

0.03 21 .469
0.0333 21 .405
0.0366 21 .361

0.04 21 .323
0.0433 21 .285
0.0466 21 .203

0.05 21 .184
0.0533 21 .14
0.0566 21 .108

0.06 21 .074
0.0633 21 .036
0.0666 21 .001

0.07 20.966
0.0733 20.932
0.0766 20.9

0.08 20.865
0.0833 20.837



0.0866 20.808
0.09 20.777

0.0933 20.751
0.0966 20.726

0.1 20.698
0.1033 20.676
0.1066 20.65
0.11 20.628

0.1133 20.606
0.1166 20.584
0.12 20.562

0.1233 20.543
0.1266 20.524
0.13 20.505

0.1333 20.486
0.1366 20.467
0.14 20.451

0.1433 20.436
0.1466 20.42
0.15 20.404

0.1533 20.388
0.1566 20.376

0.16 20.363
0.1633 20.347
0.1666 20.334

0.17 20.325
0.1733 20.312
0.1766 20.3

0.18 20.287
0.1833 20.278
0.1866 20.268

0.19 20.259
0.1933 20.249
0.1966 20.24

0.2 20.23
0.2033 20.221
0.2066 20.211

0.21 20.205
0.2133 20.195
0.2166 20.189

0.22 20.183
0.2233 20.173
0.2266 20.167
0.23 20.161

0.2333 20.154
0.2366 20.151
0.24 20.142

0.2433 20.139
0.2466 20.132



0.25 20.126
0.2533 20.123
0.2566 20.117

0.26 20.113
0.2633 20.107
0.2666 20.104

0.27 20.101
0.2733 20.094
0.2766 20.091

0.28 20.088
0.2833 20.085
0.2866 20.082

0.29 20.079
0.2933 20.075
0.2966 20.072

0.3 20.069
0.3033 20.066
0.3066 20.063

0.31 20.06
0.3133 20.056
0.3166 20.053

0.32 20.05
0.3233 20.05
0.3266 20.047

0.33 20.044
0.3333 20.041

0.35 20.031
0.3666 20.022
0.3833 20.012

0.4 20.006
0.4166 20
0.4333 19.996
0.45 19.99

0.4666 19.984
0.4833 19.981

0.5 19.977
0.5166 19.974
0.5333 19.968

0.55 19.965
0.5666 19.962
0.5833 19.959

0.6 19.952
0.6166 19 .949
0.6333 19.946
0.65 19.94

0.6666 19.936
0.6833 19.93

0.7 19.924
0.7166 19.921



0.7333 19.917
0.75 19.911

0.7666 19.908
0.7833 19.905

0.8 19.902
0.8166 19.899
0.8333 19.902

0.85 19.917
0.8666 19.908
0.8833 19.902

0.9 1 .9.899
0.9166 19.895
0.9333 19.892

0.95 19.892
0.9666 19.886
0.9833 19.883

1 19.88
1 .2 19.854
1 .4 19.845
1 .6 19.845
1 .8 19.845
2 19.848

2.2 19.842
2.4 19 .842
2.6 19 .848
2.8 19.854
3 19.861

3.2 19.845
3.4 19.851
3.6 19 .861
3.8 19.87
4 19.88

4.2 19 .886
4.4 19 .889
4.6 19 .889
4.8 19 .892
5 19.902

5 .2 19.902
5.4 19.917
5.6 19.895
5.8 19.895
6 19.895

6.2 19.892
6.4 19.892
6.6 19.886
6.8 19.876
7 19.857

7.2 19.81
7.4 19.699



7.6 19.662
7.8 19.662

8 19.674
8.2 19.658
8.4 19.658
8.6 19.665
8.8 19.668
9 19.668

9.2 19.665
9.4 19.668
9.6 19.671
9.8 19.665
10 19.652
12 19.387
14 19.336
16 19.352
18 19.137
20 19.248



Waterloo Hydrogeologic slug/bail test analysis Date : 16.10.199
T
Page 1

St Wl RICE'BOLIWER d. .180 Co umbia s metho-
-Project : PBOW

Waterloo,Ontario,Canada
ph.(519)746-1798 Evaluated by : J .Li

Slug Test No. 8 Test conducted on : 10/8/97

IT-TNTB-BEDGW-001

t [min]
0 0 0 0 0 0 0 0 1 1

100
- - -- - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - -

- - - -- - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - -

0 0
0

C~
- - - -- - - - - - - - - - - - - - - - - - -

- - -- - - - - - - - - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -

10-1
o IT-TNTB-BEDGW-001

Hydraulic conductivity [fUmin] : 4.07 x 10-5



X-6

,
k--e

6~1

PBOW IT-TNTB-BEDGW-001 Rising Test

X = 6 .2444E-05 ft/min
mO = 2 .466 ft

a am-- a a am

VL

AQTESOLV
JGERAGHTY.a

MILLERs INC .

Modeling Group



SE100 0C
Environment all-ogger
10/101 3:11

Unit# 00000 Test 8

Setups: INPUT 1

Type Level (F)
Mode TOC
I .D . 1

Reference 45
Linearity 0.01
Scale factor 10
Offset -0.07
Delay mSEC 50

Step 0 10/08 14:20:52

Elapsed Time INPUT 1

0 50.978
0.0033 51 .253
0.0066 50.287

0.01 50.113
0.0133 48.887
0.0166 47.917

0.02 47.455
0.0233 47.389
0.0266 47.297

0.03 47.199
0.0333 47.168
0.0366 47.209

0.04 47.259
0.0433 47.3
0.0466 47.342

0.05 47.37
0.0533 47.405
0.0566 47.433

0.06 47.443
0.0633 47.462
0.0666 47.474

0.07 47.477
0.0733 47 .477
0.0766 47 .471

0.08 47.468
0.0833 47.462



0.0866 47.449
0.09 47.436

0.0933 47.427
0.0966 47.417

0.1 47.411
0.1033 47.402
0.1066 47.395

0.11 47.392
0.1133 47.389
0.1166 47.389

0.12 47.386
0.1233 47.383
0.1266 47.383

0.13 47.383
0.1333 47.383
0.1366 47.386

0.14 47.383
0.1433 47.383
0.1466 47.383

0.15 47.383
0.1533 47.383
0.1566 47.383

0.16 47.38
0.1633 47.38
0.1666 47.376

0.17 47.376
0.1733 47.376
0.1766 47.376

0.18 47.376
0.1833 47.376
0.1866 47.376

0 .19 47.373
0.1933 47.373
0.1966 47.373

0.2 47.376
0.2033 47.376
0.2066 47.373

0.21 47.373
0 .2133 47.376
0.2166 47.373

0.22 47.373
0.2233 47.373
0.2266 47.373

0.23 47.373
0.2333 47.373
0.2366 47.37

0.24 47.373
0.2433 47.373
0.2466 47.37



0.25 47.373
0.2533 47.373
0.2566 47.373
0.26 47.373

0.2633 47.37
0.2666 47.37
0.27 47.373

0.2733 47.37
0.2766 47.37
0.28 47.373

0.2833 .47.37
0.2866 47.37
0.29 47.37

0.2933 47.37
0.2966 47.37

0.3 47.37
0.3033 47.37
0.3066 47.373
0.31 47.37

0.3133 47.373
0.3166 47.373
0.32 47.373

0.3233 47.37
0.3266 47.37
0.33 47.373

0.3333 47.373
0.35 47.36

0.3666 47.357
0.3833 47.357

0.4 47.357
0.4166 47.357
0.4333 47.357

0.45 47.357
0.4666 47.357
0.4833 47.357

0.5 47.357
0.5166 47.357
0.5333 47.357

0.55 47.357
0.5666 47.357
0.5833 47.357

0.6 47.357
0.6166 47.36
0.6333 47.36
0.65 47.36

0.6666 47.36
0.6833 47.36

0.7 47.364
0.7166 47.364



0.7333 47.364
0.75 47.364

0.7666 47.367
0.7833 47.367

0.8 47.367
0.8166 47.367
0.8333 47.37

0.85 47.37
0.8666 47.37
0.8833 47.373

0.9 47.373
0.9166 47.373
0.9333 47.373

0.95 47.376
0.9666 47.376
0.9833 47.376

1 47.376
1 .2 47.367
1 .4 47.367
1 .6 47.367
1 .8 47.367
2 47.367

2.2 47.37
2.4 47.37
2.6 47.373
2.8 47.373
3 47.376

3.2 47.38
3.4 47.383
3.6 47.386
3.8 47.389
4 47.392

4.2 47.395
4.4 47.398
4.6 47.402
4.8 47.405
5 47 .408

5.2 47 .411
5.4 47.452
5.6 47.421
5.8 47.424
6 47.424

6.2 47.427
6.4 47.43
6.6 47.43
6.8 47.433
7 47.436

7.2 47.439
7.4 47.443



7.6 47.446
7.8 47.449

8 47.452
8.2 47.455
8.4 47.458
8.6 47.458
8.8 47.462
9 47.465

9.2 47.468
9.4 47.471
9.6 47.471
9.8 47.474
10 47.474
12 47.465
14 47.458
16 47.455
18 47.443
20 47.452
22 47.458
24 47.458
26 47.455
28 47.449
30 47.452
32 47.481
34 47.506
36 47.537
38 47.56



Waterloo Hydrogeologic slug/bail test analysis Date: 16.10.199 Page 1
I180 Columbia St W BOUWER-RICE's method. .

Waterloo,Ontario,Canada Project : PBOW
ph.(519)746-1798 Evaluated by : J .Li
Slug Test No. 9 Test conducted on : 10/8/97
IT-MNTA-BEDGW-001

t [min]
0 7 14 21 28 35 42 49 56 63

100

- - -- - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - -
- - -- - - - -

- -- - - - -
0 0

-

- - - - - - - - -- - - --

- - - - - - - - -- - -
0 0 0 0 0 1 0 0 0 0
- - - - - - - - - -

I

- - - - - - - - - - - - -

- - - - - - - - - - - - -0 0 0 0 0 0
- - - - - - - - - - - - -

C)
- - - -- - - - -

- - - - - - -

- - - - - -
- - - -

- - - - - - - - - - - -
-

- - - - - - - - - - - - -

10-1
0 IT-MNTA-BEDGW-001

Hydraulic conductivity [fUmin] : 2.17 x 10-5



-L~

L3. I

PBOW IT-MNTA-BEDGW-001 Rising Test



SE100 0C
Environment all-ogger
10/101 3:13

Unit~ 00000 Test 9

Setups: INPUT I

Type Level (F)
Mode TOC
I .D . 1

Reference 9.4
Linearity 0.01
Scale factor 10
Offset -0.07
Delay mSEC 50

Step 0 10/08 16:01 :08

Elapsed Time INPUT 1

0 -1 .541
0.0033 -0.605
0.0066 -1 .623

0.01 -1 .098
0.0133 -0.988
0.0166 -1 .775

0.02 -2.441
0.0233 -3.715
0.0266 -4A9

0.03 -5.596
0.0333 -5.688
0.0366 -5.182

0.04 -4.872
0.0433 -4.297
0.0466 -4.107

0.05 -3.623
0.0533 -3.197
0.0566 -3.428

0.06 -2.84
0.0633 -2.704
0.0666 -2.536

0.07 -2.786
0.0733 -3.077
0.0766 -3.156

0.08 -3.349
0.0833 -3.349



9zo,tr-99tZ'O
9L,c-csi~z*o
6C9'E-17z,0
LCL's-99cz*o
t?L,E:-SPIEZ'o
LSL'S-cz"o
69L'S-99zz,o
'VL9'C-CSZZ'O
EWE-zz*o
zzg*c-99LZ,o
C69'E-Mz'o
L89T-LZ'O
969'C-990z,o
6Lg'C-CEOZ'O
9LVc-Z*O
69V*E-996L*0
9ce'e-CS6L*0
SZE'E-6VO
9LZ,C-998V0
LLST-SCSVO
LSVS-SVO
Vos'c-99LVO
gcg*c-CELL*0
6SS'S-LVO
6LZT-999VO
99C'-SS9L*0
V6VS-9V0
99Vs-999Vo
9Z*s-CS9L*0
SOZ'E-9V0
17LO*C-99t7VO
L90*s-set'Vo
LLO'S-VVO
LOT-99CL*0
960*S-EECVo
9L6'Z-EVO
S69'Z-99ZVO
L66'Z-SEZL*0
LLS'Z-'ZVO
996'Z-99W0
t,OL*Z-MWO
687-LVo
E:SL,Z-990VO
soVc-SCOL*0
9LZ'S-Vo
9ze's-9960'0
ZK'E-CC60'0
IVLST-60"0
909's-9980,0



0.25 -3.734
0.2533 .-3.74
0.2566 -3.769

0.26 -3.981
0 .2633 -4.085
0 .2666 -3.962

0.27 -4.003
0.2733 -3.949
0.2766 -3.959

0.28 -4.063
0.2833 -3.823
0.2866 -3.775

0.29 -4.063
0.2933 -3.952
0.2966 -4.142

0.3 -4.145
0.3033 -4.126
0.3066 -4.063

0.31 -4.031
0.3133 -4.101
0.3166 -4.053

0.32 -3.911
0.3233 -4.205
0.3266 -4.031

0.33 -4.281
0.3333 -4.082

0.35 -4.129
0.3666 -4.237
0.3833 -4.129

0.4 -4.309
0.4166 -4.167
0.4333 -4.1.92

0.45 -4.208
0.4666 -4.331
0.4833 -4.271

0.5 -4.192
0.5166 -4.341
0.5333 -4.341

0 .55 -4.297
0.5666 -4.268
0 .5833 -4.43

0.6 -4.347
0.6166 -4.392
0.6333 -4.325

0.65 -4.357
0.6666 -4.373
0.6833 -4.382

0.7 -4.376
0.7166 -4.369



0.7333 -4.423
0.75 -4.395

0.7666 -4.414
0.7833 -4.407

0.8 -4.414
0.8166 -4.414
0.8333 -4.414

0.85 -4.41
0.8666 -4.414
0.8833 -4.417

0.9 -4.42
0.9166 -4.417
0.9333 -4.417

0.95 -4.42
0.9666 -4.42
0.9833 -4.42

1 -4.426
1 .2 -4.48
1 .4 -4.531
1 .6 -4.575
1 .8 -4.616
2 -4.651

2.2 -4.689
2.4 -4.72
2.6 -4.746
2.8 -4.771
3 -4.796

3.2 -4.815
3.4 -4.837
3.6 -4.856
3.8 -4.869
4 -4.8B1

4.2 -4.894
4.4 -4.904
4.6 -4.916
4.8 -4.926
5 -4.935

5.2 -4.945
5.4 -4.951
5.6 -4.96
5.8 -4.97
6 -4.98

6.2 -4.986
6.4 -4.992
6.6 -5.002
6.8 -5.008
7 -5.011

7.2 -5.021
7.4 -5.024



7.6 -5.03
7.8 -5.036
8 -5.04

8.2 -5.043
8.4 -5.043
8.6 -5.043
8.8 -5.043
9 -5.04

9.2 -5.036
9.4 -5.036
9.6 .-5.036
9.8 -5.04
10 -5.04
12 -5.027
14 -5.008
16 -4.989
18 -5.011
20 -4.995
22 -5.008
24 -4.986
26 -4.951
28 -4.926
30 -4.907
32 -4.875
34 -4.856
36 -4.856
38 -4.85
40 -4.85
42 -4.853
44 -4.844
46 -4.878
48 -4.885
50 -4.894
52 -4.894
54 -4.91
56 -4.919



Waterloo Hydrogeologic slug/bail test analysis Date : 16.10.199 Page 1
ISt Wbi180 C l 'BOUW. .um ao ER-RICE s method

Waterloo,Ontario,Canada Project: PBOW
ph.(519)746-1798 Evaluated by : J.Li

Slug Test No . 10 Test conducted on : 10/8/97

IT-ABG-GW-002

t [min]
0 0 0 0 0 0 0 0 0 0

100 - - -- - - - - - - - - - - -

-

0 -

- -- - - - - - - - - - - - -

- - - - - - - - - - - - - -- - - -- - - - - - -

10-1 - - -
- - - -

- - -
- - -

- - -
- - -

- - -
- - -

- -
- - - - - -- - - - - - - - - - - - - -

- - - -
-
- - -

-0 - -
- - -
- - -

- - -
- - -

- - -
- - -

- - - -
- - - -

- - - -
- - - -

- - -
- - -

- - -
- - -

- - - -
- - - -

0 -
0

- - - - - - - - - - -- - - - - - - - - - -- -
0

0
10-2 - CMDCM -

-- - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - -
- - - - - - - - - -- - - -

- - - -
M 0

- - - -

- - - - - - - - - - - - - -
- - - - - - - - - - - - - -

- - - - - - - - - - - - - -

10-3
o IT-ABG-GW-002

Hydraulic conductivity [ft/min] : 1 .47 x 10-1



D
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LI
f% f% .!
L

PDOW IT-ADG-BEDGW-002

AQTESOLV
IGERAGHTYa

MILLER, INC .

X = 8 .6092 ft/min
mO = 1 .887 ft

IMModeling Group
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L
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SEI00 0C
Environment all-ogger
10/101 3:16

Unit# 00000 Test 10

Setups : INPUT 1

Type Level (F)
Mode TOC
1. D.

Reference 9.4
Linearity 0.01
Scale factor 10
Offset -0.07
Delay mSEC 50

Step 0 10/08 17:23:13

Elapsed Time INPUT 1

0 10.066
0.0033 10.056
0.0066 9.974

0.01 9.927
0.0133 9.876
0.0166 9.819

0.02 9.75
0.0233 9.715
0 .0266 9.665

0.03 9.621
0.0333 9.583
0.0366 9.551

0.04 9.523
0.0433 9.497
0.0466 9.478

0.05 9.46
0.0533 9.447
0.0566 9.434

0.06 9.425
0.0633 9.415
0.0666 9.412

0.07 9.409
0.0733 9.403
0.0766 9.403

0.08 9.4
0.0833 9.4



0.0866 9.4
0.09 9.403

0.0933 9.403
0.0966 9.403

0.1 9.403
0.1033 9.403
0.1066 9.403

0.11 9.406
0.1133 9.406
0.1166 9.406

0.12 9.406
0.1233 9.403
0.1266 9.406

0.13 9.406
0.1333 9.406
0.1366 9.403

0.14 9.403
0.1433 9.403
0.1466 9.403

0.15 9.403
0.1533 9.403
0.1566 9.403

0.16 9.403
0.1633 9.403
0.1666 9.403

0.17 9.4
0.1733 9.4
0.1766 9.4

0.18 9.4
0.1833 9.4
0.1866 9.4

0.19 9.4
0.1933 9.4
0.1966 9.4

0.2 9.4
0.2033 9.4
0.2066 9.4

0.21 9.4
0.2133 9.4
0.2166 9.4

0.22 9.4
0.2233 9.4
0.2266 9.4

0.23 9.4
0.2333 9.4
0.2366 9.4

0.24 9.4
0.2433 9 .4
0.2466 9.4



0.25 9.4
0.2533 9.4
0.2566 9.4

0.26 9.4
0.2633 9.4
0.2666 9.4
0.27 9.4

0.2733 9.4
0.2766 9.4
0.28 9.4

0.2833 9.4
0.2866 9.4
0.29 9.4

0.2933 9.4
0.2966 9.4

0.3 9.4
0.3033 9.4
0.3066 9.4
0.31 9.4

0.3133 9.4
0.3166 9.4
0.32 9.4

0.3233 9.4
0.3266 9.4
0.33 9.4

0.3333 9.4
0.35 9.4

0.3666 9.406
0.3833 9.409

0.4 9.409
0.4166 9.412
0.4333 9.412-
0.45 9.415

0.4666 9.415
0.4833 9.415

0.5 9.415
0.5166 9.415
0.5333 9.415
0.55 9.415

0.5666 9.415
0.5833 9.415

0.6 9.415
0.6166 9.415
0.6333 9.415
0.65 9.415

0.6666 9.412
0.6833 9.412

0.7 9.412
0.7166 9.412



0.7333 9.412
0.75 9.412

0.7666 9.412
0.7833 9.412

0.8 9.412
0.8166 9.412
0.8333 9.409

0.85 9.409
0.8666 9.409
0.8833 9.409

0.9 9.409
0.9166 9.409
0.9333 9.409

0.95 9.409
0.9666 9.409
0.9833 9.409

1 9.409
1 .2 9.403
1 .4 9.396
1 .6 9.39
1 .8 9.384
2 9.377

2.2 9.374
2 .4 9.371
2.6 9.368
2.8 9.368
3 9.365

3.2 9.365
3.4 9.362
3.6 9.362
3.8 9.365
4 9.352

4.2 9.352
4.4 9.352
4.6 9.349
4.8 9.349
5 9.346

5.2 9.346
5.4 9.346
5.6 9.346
5.8 9.346
6 9.343

6.2 9.343
6.4 9.343
6.6 9.34
6.8 9.346
7 9.349

7.2 9.349
7.4 9.346



7.6 9.346
7.8 9.343
8 9.343

8.2 9.343
8.4 9.34
8.6 9.34
8.8 9.34
9 9.34

9.2 9.336
9.4 9.336
9.6 9.336
9.8 9.336
10 9.333
12 9.311
14 9.302
16 9.286
18 9.276
20 9.261
22 9.242
24 9.223
26 9.204
28 9.194
30 9.191
32 9.185
34 9.175
36 9.169
38 9.16
40 9.15
42 9.131
44 9.122
46 9.109
48 9.096
50 9.087
52 9.065
54 9.049
56 9.033
58 9.021
60 9.005
62 8.992



Waterloo Hydrogeologic slug/bail test analysis Date : 16.10.199 Page 1
180 Columbia St . W. BOUWER-RICE's method I-
Watedoo,Ontario,Canada Project: PBOW

ph.(519)746-1798 Evaluated by: J .Li

Slug Test No. 11 Test conducted on: 10/8/97

IT-AA3-BEDGW-001

0
100

C~

10-1

t [min]
7 14 21 28 35 42 49 56 63

10-2
o IT-AA3-BEDGW-001

Hydraulic conductivity [ft/min] : 2.58 x 10-4

- - -

7 - - -
- - - -

- - - -

- - - -

- - - -
- - - -

- - - -

- - -

- - -
- - -

- - -

- - -

- - -
- - -

- - -

- - - -

- - - -
- - -

- - -

- - - -

- - - -
- - - -

- - - -

- - - -

- - - -
- - - -

- - - -

- - -

- - -
- - -

- - -

- - -

- - -
- - 7

- - -

- - - -

- - - -

- - - -

- -

- - - -

0

- - -

- - -

- - -

- - -- - -- - - - - - -

- - -

-- - -

- - - -

- - -

- - - -

- - - -

- - - -

- - - -

- - -

- - -

- - -

- - -

- - -

- - -

- - - -

- - - -
0 0
- - 0- 0--o-0 0

00 0 0 0 0 0 0 00 0 0



xe

6=1

PBOW IT-AA3-BEDGW-001 Rising Test
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SE100 0C
Environment all-ogger
10/101 3:19

Unit# 00000 Test 11

Setups : INPUT 1

Type Level (F)
Mode TOC
I.D .

Reference 37
Linearity 0.01
Scale factor 10
Offset -0.07
Delay mSEC 50

Step 0 10/09 8:29:43

Elapsed Time INPUT 1

0 47.903
0.0033 46.567
0.0066 42.099

0.01 38.219
0.0133 38.226
0.0166 39.243

0.02 39.35
0.0233 39.063
0.0266 39.053

0.03 39.17
0.0333 39.221
0.0366 39 .164

0.04 39 .154
0.0433 39.186
0.0466 39.205

0.05 39.177
0.0533 39.158
0.0566 39.164

0.06 39.173
0.0633 39.126
0.0666 39.151

0.07 39.196
0.0733 39.243
0.0766 39.053

0.08 39.098
0.0833 39.117



0.0866 39.094
0.09 39.041

0.0933 39.063
0.0966 39.091

0.1 39.05
0.1033 39.034
0.1066 39.044

0.11 39.038
0.1133 39.034
0.1166 39.028

0.12 39.028
0.1233 39.015
0.1266 39.009

0.13 39.015
0.1333 39.012
0.1366 39.009

0.14 39.003
0.1433 39.003
0.1466 38.996

0.15 38.996
0.1533 38.99
0.1566 38.984

0.16 38.981
0.1633 38.974
0.1666 38.974

0.17 38.968
0.1733 38.974
0.1766 38.962

0.18 38.952
0.1833 38.955
0.1866 38.962

0.19 38.959 .
0.1933 38.952
0.1966 38.949

0.2 38.946
0.2033 38.943
0.2066 38.943

0.21 38.946
0.2133 38.933
0.2166 38 .927

0.22 38.927
0.2233 38.93
0.2266 38.905

0.23 38.924
0.2333 38.914
0.2366 38.917
0.24 38.921

0.2433 38.892
0.2466 38.917



0.25 38.902
0.2533 38.899
0.2566 38.861

0.26 38.851
0.2633 38.905
0.2666 38 .88

0.27 38.873
0.2733 38.88
0.2766 38.873
028 38.873

0.2833 38,864
0.2866 38.857

0.29 38.857
0.2933 38.857
0.2966 38.845

0.3 38.851
0.3033 38.848
0.3066 38.839

0.31 38.848
0.3133 38.839
0.3166 38.832

0.32 38.839
0.3233 38.829
0.3266 38.826

0.33 38.826
0.3333 38.823

0.35 38.807
0 .3666 38.791
0.3833 38.778

0.4 38.763
0.4166 38.75
0.4333 38.737

0.45 38.725
0.4666 38.709
0.4833 38.696

0.5 38.684
0.5166 38.671
0.5333 38.658

0.55 38.649
0.5666 38.636
0.5833 38.624

0.6 38.611
0.6166 38.602
0.6333 38.589

0.65 38.579
0.6666 38.567
0.6833 38.554

0.7 38.545
0.7166 38.532



0.7333 38.523
0.75 38.513

0.7666 38.5
0.7833 38.491

0.8 38.481
0.8166 38.472
0.8333 38.459

0.85 38.45
0.8666 38.44
0.8833 38.431

0.9 38.421
0.9166 38.412
0.9333 38.403

0.95 38.393
0.9666 38.387
0.9833 38.377

1 38.368
1 .2 38.235
1 .4 38.15
1 .6 38.074
1 .8 38.007
2 37.947

2.2 37.897
2.4 37.846
2.6 37.805
2.8 37.767

3 37.733
3.2 37.701
3.4 37.673
3.6 37.644
3.8 37.619
4 37.597 .

4.2 37.575
4.4 37.556
4.6 37.54
4.8 37.524

5 37.508
5.2 37.492
5.4 37.48
5.6 37.467
5.8 37.455
6 37.445

6.2 37.432
6.4 37.423
6.6 37.41
6.8 37.401
7 37.395

7.2 37.388
7.4 37.379



7.6 37.376
7.8 37.366
8 37.36

8.2 37.357
8.4 37.353
8.6 37.347
8.8 37.344
9 37.341

9.2 37.338
9.4 37.335
9.6 37.331
9.8 37.328
10 37.325
12 37.3
14 37.284
16 37.259
18 37.249
20 37.23
22 37.218
24 37.205
26 37.189
28 37-177
30 37.164
32 37.158
34 37.164
36 37.18
38 37.183
40 37.183
42 37.177
44 37.173
46 37.177
48 37.173
50 37.18
52 37.183
54 37.195
56 37.205
58 37.211
60 37.221
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LAND SURVEY DATA
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Land Survey Data for New Monitoring Wells
Site-Wide Groundwater Investigation
Former Plum Brook Ordnance Works

Sandusky, Ohio

Well ID Y x
Ground
Elevation

(feet)

Top of Casing
Elevation

(feet)
IT-AAl-GW-002 623068.35 1917727.57 638.60 640.85
IT-AAl-BEDGW-001 623069.04 1917718.26 1 638.80 641 .04
IT-AA2-GW-002 623589-11 1909481 .30 641 .50 643.95
IT-AA2-BEDGW-001 623599.94 1909552.48 641 .60 644.06
IT-AA3-GW-002 625027.71 1914956.35 634.10 636.11
IT-AA3-BEDGW-001 625036.61 1914957.28 634.10 636.43
IT-ABG-GW-002 621578.51 1921515.58 658.20 661 .06

,=U- BG-BEDGW-001 621579.50 1921506.02 658.20 660.59
IT-7'NTA-BEDGW-001 623808.29 1918699.38 636.05 638.40
IT-B 8-BEDGW-001 618635.28 1909856.87 673.70 676.56
IT-TNTB-BEDGW-001 618737.55 1917218.02

~~-
659.80 662.43

IT-TNTB-BEDGW-002 616835.18 1918020.88-~670.1 0 673.35

Note : Survey values were scaled to the Ohio State Plane Coordinate System (North Zone) .
Vertical datum is NGVD 1929 .

C:\mydocument\pbow\2ndgw\surveydata .xis 5/619812 :11 PM



Land Survey Data of 35 Existing Monitoring Wells
Site-Wide Groundwater Investigation
Former Plum Brook Ordnance Works

Sandusky, Ohio

Well ID Y X
Ground
Elevation

(feet)

Top of Casing
Elevation

(feet)
EB-GM-01 623563.215 1918338.625 637.700 640.450
EB-GM-02 624435.112 1917822.470 634.900 637.520
EB-GM-03 624130.765 1917775.154 636.200 638.900
EB-GM-04 624052 .048 1917441 .495 633.600 636.340
EB-GM-05 623871 .542 1917802.134 637.000 639.700
EB-GM-06 1 623723 .314 1 1917799.169 1 637.000 1 639.610

EB-PS-02 624343.951 1920061 .236 635.700 638.530
EB-PS-03 624323.698 1920186.918 634.400 637.150
EB-PS-04 624298.302 1920259.217 635.300 637.870

EB-RA-01 625963.641 1917783.365 631 .400 633.970
EB-RA-02 626944.348 1918281 .944 631 .300 633.950
EB-RA-03 626788.304 1918346.186 630.900 633.630
EB-RA-04 626730.526 1918389.466 630.700 633.540
EB-RA-05 626717.470 1918491 .581 630.600 633.340
EB-RA-06 626748.047 1918749.548 630.100 632.640

EB-SP-01 613598.448 1927549.988 652.300 655.070
EB-SP-03 613397.744 1926835.797 655.100 657.730
EB-SP-04 613161 .741 1926936 .786 655.250 658.020
EB-SP-05 613050.710 1926896.790 654.500 657.000
EB-SP-06 613055.655 1927073.522 655.400 658.250

GCL-MW-01 617559.743 1921255.401 671 .400 674.810
GCL-MW-02A 617937.096 1920960.532 669.700 672.960
GCL-MW-02B 617940.838 1920983.807 669.600 673.420
GCL-MW-03 617640.608 1920776.792 669.550 672.570

IT-MWO1 616900.738 1915525.461 674.500 678.190
IT-MWO6 628642.323 1918767.674 628.500 631 .700

MK-MW09 623900.555 1908872.118 642.950 645.610
MK-MW12 621233.056 1908763.800 638.100 640.930
MK-MW14 618310.640 1913325.155 678.500 681 .260
MK-MW15 618487.557 1913304.311 677.800 680.630
MK-MW19 623870.997 1917534.913 1 636.200 639.130
MK-MW20 622911 .715 1920539.143 &34.300 637.510

REACTOR1 626773.262 1917983.440 630.450 630.510
REACTOR 2 626660.608 1918003.172 631 .000 631 .050

L REACTOR 3 626684.798 1918148.199 631 .100 631 .210

C:\mydocument\pbow\3rdgw\35survey .xis9/2/988:06 AM
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NE n ies, Inc.
mop,;, -Mr

January 27, 1998

Kim Napier
IT Corp . Inc .
312 Directors Drive
Knoxville, TN 37923

Re: Plum Brook Ordnance Data Validation

Dear Kim-

Enclosed are the validation results for the November sampling of the Plum Brook
Ordnance Works . I have included the sample count certification and summary report for
your review . Please call if you have any questions (910) 842-4478 .

Sincerely,

Tom Kitchings

109 Northshore Drive, Suite 400 (423) 450-5156
Knoxville, TN 37919 Fax : (423) 450-9104



OeA

*EJ Jes, Inc.

Plum Brook Ordnance Works
Data Validation Summary

January, 1998

Data collected during November, 1998, were 100% validated at Level III according to the
EPA National Functional Guidelines for data review .

Volatiles : Acetone, 2-butanone and 2-hexanone were qualified in all samples from SDGs
PB-010, PB-0 11, PB-0 12 and PB-0 14 on the basis of low relative response factors
(RRFs) in both the initial and continuing calibrations . Detected compounds were qualified
as estimated, 'T', and nondetected values were rejected "W'. Analytes exceeded the
calibration range in one sample from each ofthe SDGs. The values from the original
sample were rejected while the results from the dilution reanalysis were accepted .

Methylene chloride was found in the method, trip and field blanks associated with 37
samples across the four SDG's . The compound's values were raised to the detection
limit and qualified as nondetected 'U' . The same is true for toluene and xylene in 6
samples in SDGPB-0 I I and for carbon disulfide in 2 samples from SDG PB-0 14 .

Carbon disulfide and acetone from 2 samples in SDG PB-01 I required '7 qualifiers due
to the RPD from the field duplicates exceeding the QC limits .

Sernivolatiles : A number of compounds in the four SDGs had percent differences greater
than 25%, but less than 50% for the continuing calibration verification, but no qualifiers
were required since all values were nondetects .

Three samples from SDG PB-0 I I had low area counts for the perylene internal standard .
The associated compounds were qualified as estimated nondetect, "UF' . One sample in
SDG PB-01 1 had compounds that exceeded the calibration range, resulting in a dilution
reanalysis . The original compound values were rejected in favor of the dilution results .

Two low surrogate recoveries in a sample from SDG PB-012 required a reanalysis . The
reanalysis results were qualified as "RUF as appropriate .

Explosives : Matrix interference required elevated detection limits in some samples, but
no qualifiers were required .

Pesticides/PCBs : No qualifiers were required, data acceptable as presented .

109 Northshore Drive, Suite 400 (423) 450-5156
Knoxville, TN 37919 Fax: (423) 450-9104



Metals- The. metals data were acceptable as reviewed and qualified, and no data
required rejection . Several samples required qualification due to poor results in
associated QC samples, or contamination in associated blank samples .

All four metal SDGs (PBO 10, PBO11, PBO13, and PBO1 4) contain samples which required
qualification due to contamination in associated laboratory calibration and/or field QC
blank samples. Analytes requiring qualification include: aluminum, calcium, copper, iron,
lead, magnesium, sodium, and zinc .

Laboratory duplicate results were acceptablefor all SDGs, but laboratory matrix spike QC
results for calcium in SDGs PBO10 and PBO 11, and aluminum in SDG PBO 12, were below
acceptable limits, resulting in several samples being qualified. In addition, matrix spike
recoveries for aluminum, calcium, and sodium in were above acceptable limits in SDG
PBO14, resulting in qualifications for several samples . ICP serial dilution results in SDG
PBO14 were also outside of acceptable limits for zinc in the dissolved QC sample and
aluminum in the total metals sample, resulting in associated samples being qualified .

Several analytes in SDGs PBO 10, PBO 11, and PBO 12, including aluminum, arsenic,
chromium, copper, lead, mercury, potassium, and zinc, were detected in one of the field
duplicate pair samples, and not detected in the other field duplicate sample . In addition,
relative percent differences between duplicate pairs were above acceptable limits for
aluminum, iron, lead, manganese, and zinc in SDG PBO1 1, and manganese, mercury and
zinc in SDG PBO 1 2 . No qualifications were required based on this information . No field
duplicate samples were included in SDG PBO 14 .

Wet Chemistry/Cyanide: The cyanide data were of acceptable quality as reviewed . No
qualification was required .

One sample in SDG PBO 10 and three samples in SDG PBO13 were qualified as nondetect
"U" for chloride due to contamination in associated laboratory calibration blank samples.

Four samples in SDG PBO11, eighteen samples in SDG PBO 13, and-twelve samples in
SDG 15 were qualified as estimated ("J" for detects, "UJ" for nondetects) for nitrate due
to analysis outside of acceptable holding times .

In SDG PBO 15, one sample was qualified for total organic carbon and one sample was
qualified for total dissolved solids and total suspended solids due to analysis outside of
acceptable holding time (7 days) .

No field QC samples (blanks or duplicates) were included for the samples reviewed .
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Quanterra Incorporated
5815 Middlebrook Pike
KnoxAle, Tennessee 37921

423 588-6401 Telephone
423 584-4315 Fax

ANALMCALWOORT

PROLTECr NO. 771481

PBOW-Groundwater Investigation
SDG *: PBO10

Kim Napier

IT COXp0ratiOn - Knoxville

QaRNTERRA WORATED

U"'banterraP
Environmental
Services

December 22, 1997

John D. Reynold13
Project Manager
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All holding times and QC criteria were met with the following exceptions:

Sernivolatiles

Surrogate recoveries for sample 5890 were outside control linits. However, after
consultation with Kim Napier of IT Corporation, the results were flagged as estimated and
released without further investigation .

Continuing calibration standard component Di-n-octylphthalate was just above percent
'drift criteria. However, as this analyte was not detected in the associated samples, the

sample data is unaffected .

Explosives

The matrix spike duplicate recoveries for sample 5730 were acceptable for all analytes
except 1,3,5-trinitrobenzene and 1,3-dinitrobenzene . The laboratory control sample
showed acceptable results indicating that the analysis was in control . The matrix
spike/matrix spike duplicate results are, therefore, attributed to matrix effects .

Metals

The matrix spike recoveries for sample 5730 and the batch matrix spike were outside
control limits for some analytes. However, the laboratory .control samples showed
acceptable results indicating that the analysis was in control . The matrix spike results are,
therefore, attributed to matrix effects . The affected analytes are flagged appropriately on
the matrix spike report .

COMMENTS:

Volatiles

The concentrations of several compounds in samples 5890 exceeded the calibration level
ofthe instrument. The samples were analyzed at appropriate dilutions to bring the
concentrations of the compounds into the instrument calibration range . The results for
both analyses are reported in order to provide the lowest possible reporting limits . In
addition, surrogate recoveries for this sample were outside control Emits . Since the
analysis ofthis sample at a dilution showed acceptable surrogate recoveries, the results are
attributed to sample matrix effects .

This report shall not be reproduced except in full, without the written approval of the laboratory.
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COMMENTS:

Volatiles

Sample 5430 was reported with elevated reporting limits for all analytes due to the
presence ofnon-target compounds. Based on screening results, a dilution was necessary
prior to analysis, and the reporting limits were adjusted accordingly .

PCBs

Samples 5890, 5950, and 5430 were reported with elevated reporting limits for Aroclor
1221 due to matrix interferences . The reporting limits have been adjusted accordingly.

Explosives

The following samples were reported with elevated reporting limits for one or more
compounds due to chromatographic interferences : 5430, 5501, 5760, 5761, 5770, 5804,
5890.

TAPMUOHMPLUMBROOTB010DOC
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All holding times and QC criteria were met with the following exceptions :

Volatiles

The concentration of 1, 41 -trichloroethane in sample 5800 exceeded the cafibration level
of the instrument . The sample was analyzed at a dilution to bring the concentration ofthe
compound into the instrument calibration range . The reporting limits have been adjusted
accordingly . In addition, the client-assigned matrix spike ofthis sample had recovery for
toluene outside control limits . However, since recoveries for the LCS were acceptable, the
data is not adversely affected .

Semivolatiles

Perylene-d12 recoveries were low in samples 5451, 5710, 5700 and 5701 . These samples
matrix exhibited extremely destructive effects on the instruments column, even though
they were run at substantial dilutions . After consultation with IT Corporation, it was
decided that in order to maintain instrument integrity, these samples would not be re-
analyzed . It should be noted, however, that initial runs for samples 5700 and 5701 outside
tune time (12/11/97) showed similar results for perylene-d12 recovery (these
chromatograms are included with the reports for the final data). Because ofthis, matrix
can be tentatively cited as the cause of the low recoveries for this internal standard .
Additionally, in all cases, no targets were seen that reference perylene-d12 .

*Please note that the dilution for sample 5451 did no contain analytes above 20% of the
calibration range, and the screening chromatogram has been provided .

Metals

The matrix spike/matrix spike duplicate recoveries for sample 5800F were outside control
limits for some analytes . However, the laboratory control sample showed acceptable
results indicating that the analysis was in control . The matrix spike/matrix spike duplicate
results are, therefore, attributed to matrix effects . The affected analytes are flagged
appropriately on the matrix spike/matrix spike duplicate report.

Wet Chemist

Sample 5700 was analyzed for nitrate outside of holding time criteria due to severe matrix
interferences, which destroyed the analytical column .

This report shall not be reproduced except in full, without the written approval of the laboratory.
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COMMENTS:

Volatiles

Samples 5810, 5451, 5450, 5910, and 5701were reported with elevated reporting limits
for all analytes. Based on screening results, dilutions were necessary prior to analysis ; the
reporting limits were adjusted accordingly.

Samples 5700 and 5710 were reported with elevated reporting limits for all analytes due
to the difficult sample matrix, excessive foaming . Dilutions were necessary prior to
analysis, and the reporting limits were adjusted accordingly .

Sernivolatiles

The concentration of 2-methylphenol and 4-methylphenol in sample 58 10 exceeded the
calibration level ofthe instrument . The sample was analyzed at a dilution to bring the
concentration of the compounds into the instrument's calibration range . The results for
both analyses are reported in order to provide the lowest possible reporting limits .0

Pesticides/PCBs

Samples 5450, 5451, 5700 and 5701 were reported with elevated reporting limits for all
analytes due to sample matrix interferences. -

Explosives

The following samples were reported with elevated reporting limits for one or more
compounds due to chromatographic interferences : 5450, 5451, 5700, 5701, 5810, 5910,
LOT HO 12 .

TAPWOMPLUNMROOTBO I LDOC
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All holding times and QC criteria were met with the following exceptions :

Volatiles

The matrix spike/matrix spike duplicate relative percent difference for sample 5550-REG
were acceptable for all analytes except 1, 1 -dichloroethene . However, the laboratory
control sample showed acceptable results indicating that the analysis was in control .

Sernivolatiles

Sample 5900 was reported with elevated reporting limits for all analytes due to the
difficult sample matrix. A dilution was necessary prior to analysis, and the reporting limits
were adjusted accordingly . (*Please note that the dilution did not contain analytes above
20% of the calibration, and the screening chromatogram. has been provided) .

Surrogate recoveries for sample 5940 were outside control limits . The sample was re-
analyzed and the surrogate recoveries were also outside control limits . These results
indicate that the surrogate results are due to matrix effects .

Sample 5690 was reported with elevated reporting limits for all analytes due to the
difficult sample matrix . A dilution was necessary pnor to analysis, and the reporting limits
were adjusted accordingly . In addition, internal standard perylene-d12 was outside
control limits . In order to maintain instrument integrity, no re-analysis was performed .
The screening results showed similar results for this internal standard, which has been
provided .

Pesticides/PCBs

The matrix spike/matrix spike duplicate recoveries and/or RPDs for sample 5550-REG
were acceptable for all analytes except Aroclor-1260 . The laboratory control sample
showed acceptable results indicating that the analysis was in control . The matrix
spike/matrix spike dupficate results are, therefore, attributed to matrix effects .

Enlosives

The matrix spike recoveries for sample 5550-REG were acceptable for all analytes except
RDX. The laboratory control sample showed acceptable results indicating that the
analysis was in control. The matrix spike/matrix spike dupl.icate results are, therefore,
attributed to matrix effects .

This report shall not be reproduced except in full, without the written approval of the laboratory.
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Metals

The matrix spike/matrix spike duplicate recoveries for samples 5550-REGF and 5550-
REG were outside control limits for some analytes . However, the laboratory control
samples showed acceptable results indicating that the analysis was in control . The matrix
spike/matrix spike duplicate results are, therefore, attributed to matrix effects . The
affected analytes are flagged appropriately on the matrix spike/matrix spike duplicate
report.

COMMENTS :

Volatiles

Sample 5940 was reported with elevated reporting limits for all analytes. Based on
screening results, dilutions were necessary prior to analysis ; the reporting limits were
adjusted accordingly .

Samples 5690 and 5470 were reported with elevated reporting limits for all analytes due
to the difficult sample matrix, excessive foaming . A dilution was necessary prior to
analysis, and the reporting limits were adjusted accordingly . -

Pesticides/PCBs

Sample 5690 was reported with elevated reporting limits for all analytes due to sample
matrix interferences .

Sample 5940 was reported with elevated reporting limits for Aroclor 1221 due to sample
matrix interferences .

Explosives

The following samples were reported with elevated reporting limits for one or more
analytes due to sample matrix interferences : 5470, 5490, 5550-REG, 5940,5900 . The
affected analytes are flagged on the sample report .

TAPMUOHNTLUMBROOTB012DOC
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All holding times and QC criteria were met with the following exceptions :

Nitrate

Due to severe matrix problems, the following samples were analyzed outside of holding
time criteria, which was due to instrument damage from these samples: 5620, 5610, 5580,
5560, 5550-REG, 5530, 5940, 5470, 5660, 5860, 5520, 5510, 5490, 5460, and 5440.
The analyses of these samples resulted in high concentrations of this analyte and no further
analyses were attempted .

TOC

The following samples were originally analyzed within holding time criteria : 5470, 5660,
5860, 5520, 5510, 5490, 5460, 5440, 5930, and 5870 . However, due to instrument
problems, the remaining triplicate analyses and/or dilutions were performed outside of this
criteria .

This report shall not be reproduced except in full, without the written approval of the laboratory.
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All holding times and QC criteria were met with the following exceptions :

Volatiles

The percent RPD for chlorobenzene and 1, 1 -dichloroethene in the LCSILCSD
(CECPL1 02 and CECPL103), were found outside laboratory control limits . However, all
samples run against these spikes were found to be free of the analytes in question with the
exception of 5590 and 5460, which had levels below reporting limits .

Pesticides/PCBs

The laboratory control sample results were outside control limits for Aroclor 1016 .
However, the laboratory control sample duplicate recoveries were acceptable, indicating
that the problem was confined to the laboratory control sample . Thus, the validity of the
sample results is not adversely affected .

Explosives

The batch matrix spike/matrix spike duplicate had recoveries which were acceptable for all
analytes except 2,4-DNT . The laboratory control sample showed acceptable results
indicating that the analysis was in control . The batch matrix spike/matrix spike duplicate
results are, therefore, attributed to matrix effects .

Metals

The serial dilution of samples 5460 and 5460F were outside control limits due to physical
or chemical matrix interferences.

The batch matrix spike/matrix spike duplicate recoveries for sample 5460 were outside
control limits for some analytes . However, the laboratory control sample showed
acceptable results indicating that the analysis was in control . The batch matrix
spike/matrix spike duplicate results are, therefore, attributed to matrix effects . In addition,
results outside of limits do not necessarily reflect poor method performance due to high
analyte concentrations in the sample relative to the spike level . The affected analytes are
flagged appropriately on the matrix spike/matrix spike duplicate report .

This report shall not be reproduced except in full, without the written approval of the laboratory .
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COMMENTS:

Volatiles

Samples 5440,5970, 5460, 5930, and 5920 were reported with elevated reporting limits
for all analytes . Based on screening results, dilutions were necessary prior to analysis ; the
reporting limits were adjusted accordingly.

Sen-livolatiles

Sample 5920, 5680, 5970, and 5930, were reported with elevated reporting limits forall
analytes due to the difficult sample matrix and screening results. A dilution was necessary
prior to analysis, and the reporting limits were adjusted accordingly.

Explosives

The following samples were reported with elevated reporting limits for one or more
analytes due to sample matrix interferences : 5460, 5680, 5790, 5920, 5930, 5970 .

TAPMUOHMPLUMBROOTB014DOC
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All holding times and QC criteria were met with the following exceptions :

Wet Chemistry

Nitrate analysis for sample 5970 was canceled by Kim Napier ofIT Corporation . The
TDS and TSS analyses for this sample were analyzed outside of holding time per client
request .

Samples 5790, 5850, and 5780 were analyzed for TDS and TSS outside of holding time
due to laboratory error .

The batch matrix spike/matrix spike recoveries and/or RPI)s for Chloride and Sulfate
analyses were outside control limits . However, the associated laboratory control samples
showed acceptable results indicating that the analyses were in control . The results are,
therefore, attributed to matrix effects .

This report shall not be reproduced except in full, without the written approval of the laboratory.
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Sampled Date :11/18-19/97
Received Date : 11/20/97

This hardcopy data package contains sample and QC results for
three water samples which were received from the site referenced
above on November 20, 1997 . The samples were received cold and
intact .

Volatiles (EPA 8260) : No analytical problems were encountered .

Semi-volatiles (EPA 8270) : A high spike recovery was observed
for 4-nitrophenol in the blank spike (CT#QC59374) . This should
not affect the quality of the data as the recovery was below 100'-.
and the samples were all non-detect . No other analytical problems
were encountered .

PCBs (EPA 8080) : High response was observed for Aroclor 1016 in
the continuing calibration verifications which were analyzed on
November 24-25, 1997 . This should not affect the quality of the
data as this Aroclor was not detected in the samples . No other
analytical problems were encountered .

Metals (EPA 601OA/7470) : Relative percent differences (OiRPDs)
outside QC limits was observed for aluminum in batch 37797 and
for potassium in batch 37796 . Low recovery was observed for
silver in the matrix spike of 5562 (CT#131462-001) in batch
37796 . The spike recoveries for calcium in batch 37796 and for
calcium and iron in batch 37797 are considered not meaningful
(NM) as the sample concentrations are four times greater than the
spiked levels . No analytical problems were encountered .

Nitroaromatics and Nitramines (EPA 8330) : Two samples were
subcontracted to Quanterra Environmental Services for analysis .

002
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QUANTERRA INCORPORATED PROJECT NUMBER 096226

There were no anomalies associated with this report .

174
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Sampled Date :11/16-17/97
Received Date : 11/18/97

This hardcopy data package contains sample and QC results for
four water samples which were received from the site referenced
above on November 18, 1997 . The samples were received cold and
intact .

Volatiles (EPA 8260) : Sample 5763 (CT#131460-002) had a detected
result for methylene chloride at 7 .4 ug/L . The associated method
blank (CT#QC59343) had a detected value below the reporting limit
of 2 .2 ug/L . No other analytical problems were encountered .

Semi-volatiles (EPA 8270) : Sample 5452 (CT#131460-004) was
diluted due to high levels of non-target compounds . A high spike
recovery was observed for 4-nitrophenol in the blank spike
(CT#QC59374) . This should not affect the quality of the data as
the recovery was below 100i and the samples were all non-detect .
2,4-dinitrophenol, di-n-butylphthalate, bis(2-
ethylhexyl)phthalate, and di-n-octylphthaldte did not meet OiRSD
or correlation coefficient criteria in the initial calibration
for BNA1 . Benzyl alcohol, indeno(1,2,3-cd)pyrene,
dibenz(a,h)anthracene, and benzo(g,h,i)perylene met minimum
response criteria but did not meet the '-.D criteria in the
continuing calibration verification which was analyzed on BNA1 on
November 25, 1997 . This should not affect the quality of the data
as only sample 5452 (CT#131460-004) was analyzed on this
instrument and none of these compounds were detected . No other
analytical problems were encountered .

PCBs (EPA 8080) : A low surrogate recovery was observed for
decachlorobiphenyl for 5412 (CT#131460-003) . This outlier should
not affect the quality of the data as the surrogate recovery for
TCMX was within QC limits . High response was observed for Aroclor
1016 in the continuing calibration verifications which were
analyzed on November 24-25, 1997 . This should not affect the
quality of the data as this Aroclor was not detected in the
samples . No other analytical problems were encountered .

Metals (EPA 601OA/7470) : Relative percent differences (0-.RPDs)
outside QC limits was observed for aluminum in batch 37797 and
for potassium in batch 37796 . Low recovery was observed for
silver in the matrix spike of 5562 (CT#131462-001) . The spike
recoveries for calcium'in batch 37796 and for calcium and iron in
batch 37797 are considered not meaningful (NM) as the sample
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QUANTERRA INCORPORATED PROJECT NUMBER 096224

Please note that due to time lost in transit, your samples were extracted outside of the holding
time. The holding time expired on 11/23/97 and 11/24/97 . The extraction was performed on
11/25/97 .

Samples "5412" and "5452" had no quantitatable surrogate recovery. This was confirmed by
reinjection on both the analytical and confirmation columns .

2G
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Client : IT Corporation
Location : Plumbrook Ordanance Works
Project # : 771481
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Sampled Date : 11/17/97
Received Date : 11/19/97

This hardcopy data package contains sample and QC results for two
water samples which were received from the site referenced above
on November 17, 1997 . The samples were received cold and intact .

Volatiles (EPA 8260) : Sample 5702 (CT#131461-001) was diluted
due to the dark nature of the matrix . When it was analyzed'with
no dilution it caused the mass spectrometer to shut off . No other
analytical problems were encountered .

Semi-volatiles (EPA 8270) : Sample 5702 (CT#131461-001) was
diluted due to high levels of non-target compounds causing the
surrogates to be diluted out . A high spike recovery was observed
for 4-nitrophenol in the blank spike (CT#QC59374) . This should
not affect the quality of the data as the recovery was below 100'-.
and the sample was non-detect for this compound . No other
analytical problems were encountered .

PCBs (EPA 8080) : Sample 5702 (CT#131461-001) had a high surrogate
recovery for TCMX due to interference with non-target compounds
and low surrogate recovery for decachlorobiphenyl . High response
was observed for Aroclor 1016 in the continuing calibration
verifications which were analyzed on November 24-27, 1997 . This
should not affect the quality of the data as this Aroclor was not
detected in the samples . No other analytical problems were
encountered .

Metals (EPA 601OA/7470) : Relative percent differences MRPDs)
outside QC limits was observed for aluminum in batch 37797 and
for potassium in batch 37796 . Low recovery was observed for
silver in the matrix spike of 5562 (CT#131462-001) in batch
37796 . The spike recoveries for calcium in batch 37796 and for
calcium and iron in batch 37797 are considered not meaningful
(NM) as the sample concentrations are four times greater than the
spiked levels . No other analytical problems were encountered .

Nitroaromatics and Nitramines (EPA 8330) : One sample was
subcontracted to Quanterra Environmental Services for analysis .
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QUANTERRA INCORPORATED PROJECT NUMBER 096225

Please note that due to time lost in transit, your sample was extracted outside of the holding time .
The holding time expired on 11/24/97 . The extraction was performed on 11/25/97 .

Your sample had no quantitatable surrogate recovery due to required dilution. This was
confirmed by reinjection on both the analytical and confirmation columns.



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

1, 1, 1 -TRICHLOROETHANE

1, 1,2,2-TETR-ACIILOROETHANE

1, 1,2-TRICHLOROETHANE

IJ-DICHLOROETHANE

IJ-DICHLOROETHENE

1,2-DICHLOROETHANE

1,2-DICHLOROETHENE (TOTAL)

1,2-DICHLOROPROPANE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISUL~FIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,3-DICHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

MET14YLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

PLUMBROOK
Overburden Wells
Data Summary

GCL-MWO 1
5850
20-NOV-97
0-0

Fltr Units Result Val Qlfr

UG/L 1 .0 U

UG/L 1 .0 U

UG/L 1 .0 U

UG/L 1 .0 U

UG/l, 1 .0 U

UG/L 1 .0 U

UG/L 1 .0 U

UG/L 1 .0 U

UG/L 5 .0 R

UG/L 5 .0 R

UG/L 5 .0 U

UG/L 10 R

UGIL 1 .0 U

UG/L 1 .0 U

UG/L 1 .0 U

UG/L 2.0 U

UGIL 1 .0 U

UG/L 1 .0 U

UG/L 1 .0 U

UGIL 2.0 U

UGIL 1 .0 U

UG/L 2.0 U

UGIL 1 .0 U

UG/L 1 .0 U

UGIL 1 .0 U

UGIL 1 .0 U

UG/L 1 .0 U

UGIL 1 .0 U

UGIL 1 .0 U

GCL-MW02A
5860
20-NOV-97
0-0
Result Val QIfr

I
.
0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

5 .0 R

5 .0 R

5 .0 U

10 R

1 .0 U

1 .0 U

1 .0 U

2 .0 U

0.64 1

1 .0 U

1 .0 U

2 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 0

GCL-MW02B
5870
20-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

5 .0 R

5 .0 R

5 .0 U

10 R

1 .0 U

1 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 U

2 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

Page

GCL-MW03 IT-AAI-GW-002
5880 5490
20-NOV-97 20-NOV-97
0-0 0-0
Result Val Qlfr Result Val Qlfr

1 .0
- - --- ------- -
U 1 .0 U

1 .0 U 1 .0 U

1 .0 U 1 .0 U

1 .0 U 1 .0 U

1 .0 U 1 .0 U

1 .0 U 1 .0 U

1 .0 U 1 .0 U

1 .0 U 1 .0 U

5 .0 R 5 .0 R

5 .0 R 5 .0 R

5 .0 U 5 .0 U

10 R 10 R

1 .0 U 1 .0 U

1 .0 U 1 .0 U

1 .0 U 1 .0 U

2 .0 U 2 .0 U

1 .0 U 1 .0 U

1 .0 U 1 .0 U

1 .0 U 1 .0 U

2 .0 U 2 .0 U

1 .0 U 1 .0 U

2 .0 U 2 .0 U

1 .0 U 1 .0 U

1 .0 U 1 .0 U

11.0 U 1 .0 U

1 .0 U 1 .0 U

1 .0 U 1 .0 U

1 .0 U 1 .0 U

1 .0 U 1 .0 U
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Sample Location : IT-AA3-GW-002 IT-ABG-GW-002 IT-MWOI IT-MWO2 IT-MWO5
Sample No : 5510 5520 5530 5540 5550
Sample Date : 19-NOV-97 19-NOV-97 19-NOV-97 2 1 -NOV-97 19-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:VOLATILES-W Fltr Units Result Val Qlfr Result Val QIfr Result Val QIfr Result Val QIfr Result Val QIfr

1, 1, 1 -TRICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
1,1,2,2-TETRACHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
1,1,2-TRICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
1, 1 -DICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
IJ-DICHLOROETHENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
1,2-DICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
1,2-DICHLOROETHENE (TOTAL) UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
1,2-DICHLOROPROPANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
2-BUTANONE UG/L 5 .0 R 5 .0 R 5 .0 R 5 .0 R 5 .0 R
2-HEXANONE UG/L 5 .0 R 5 .0 R 5 .0 R 5 .0 R 5 .0 R
4-METH-YL-2-PENTANONE UG/L 5 .0 U 5 .0 U 5 .0 U 5 .0 U 5 .0 U
ACETONE UG/L 10 R 10 R 10 R 10 R 22 1
BENZENE UG/L 1 .0 U 0 .53 1 1 .0 U 1 .0 U 1 .0 U
BROMODICHLOROMETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
BROMOFORM UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
BROMOMETHANE UG/L 2.0 U 2 .0 U 2 .0 U 2 .0 U 2 .0 U
CARBON DISULFIDE UG/L 1 .0 U 0.24 1 1 .0 U 1 .0 U 0 .21 1
CARBON TETRACHLORIDE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
C14LOROBENZENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
CHLOROETHANE UG/L 2.0 U 2.0 U 2 .0 U 2 .0 U 2 .0 U
CHLOROFORM UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
CHLOROMETHANE UG/L 2 .0 U 2.0 U 2 .0 U 2 .0 U 2 .0 U
CIS-1,3-DICHLOROPROPENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
DIBROMOCHLOROMETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

ETHYLBENZENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

METHYLENE CHLORIDE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
STYRENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
TETRACHLOROETHENE UGIL 1 .0 U 1 .0 U 1 .0 U .1 .0 U 1 .0 U
TOLUENE UG/L 1 .0 U U 1 .0 U 1 .0 U I U
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Sample Location : IT-MWO6 IT-MWO8 IT-MWO9 IT-MWIO MK-MW09
Sample No : 5560 5580 5590 5600 5720
Sample Date : 19-NOV-97 19-NOV-97 23-NOV-97 14-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W :VOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

1, 1, 1-TRICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

1,1,2,2-TETRACHLOROETFIANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

1,1,2-TRICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

[J-DICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

IJ-DICHLOROETHENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

1,2-DICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

1,2-DICHLOROETHENE (TOTAL) UGIL 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

1,2-DICHLOROPROPANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

2-BUTANONE UG/L 5 .0 . R 5 .0 R 5 .0 R 5 .0 R 5 .0 R

2-HEXANONE UG/L 5 .0 R 5 .0 R 5 .0 R 5 .0 R 5 .0 R

4-METHYL-2-PENTANONE UGIL 5 .0 U 5 .0 U 5 .0 U 5 .0 U 5 .0 U

ACETONE UG/L 10 R 10 R 10 R 10 R 10 R

BENZENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

BROMODICHLOROMETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

BROMOFORM UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

BROMOMETHANE UG/L 2.0 U 2 .0 U 2 .0 U 2 .0 U 2 .0 U

CARBON DISULFIDE UG/L 1 .0 U 1 .0 U 1 .0 U 0.17 1 1 .0 U

CARBON TETRACHLORIDE UGIL 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

CHLOROBENZENE UG/L 1 .0 U 1 .0 U 0.17 1 1 .0 U 1 .0 U

CHLOROETHANE UG/L 2.0 U 2 .0 U 2 .0 U 2 .0 U 2 .0 U

CHLOROFORM UGIL 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

CHLOROMETHANE UG/L 2.0 U 2 .0 U 2 .0 U 2 .0 U 2 .0 U

CIS-1,3-DICHLOROPROPENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

DIBROMOCHLOROMETHANE UGfL 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

ETHYLBENZENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

METHYLENE CHLORIDE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

STYRENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

TETRACHLOROETHENE UGIL 1 .0 U 1 .0 U 1 .0 U J .0 U 1 .0 U

TOLUENE UG/L 0.20 1 1 .0 U 1 .0 U 1 .0 U 0 .13 1
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Sample Location : MK-MWIO MK-MW I I MK-MW12 MK-MW14 MK-MWIS
Sample No : 5730 5740 5750 5760 5770
Sample Date: 13-NOV-97 18-NOV-97 17-NOV-97 16-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:VOLATILES-W Fhr Units Result Val Qlfr Resuit Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

1, 1, 1 -TRICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

1, 1,2,2-TETRACHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

1, 1,2-TRICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

],I-DICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

IJ-DICHLOROETHENE UG/L 1 .0 U . 1 .0 U 1 .0 U 1 .0 U 1 .0 U

1,2-DICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

1,2-DICHLOROETHENE (TOTAL) UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

1,2-DICHLOROPROPANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

2-BUTANONE UG/L 5 .0 R 5 .0 R 5 .0 R 5 .0 R 5 .0 R

2-HEXANONE UG/L 5 .0 R 5 .0 R 5 .0 R 5 .0 R 5 .0 R

4-METHYL-2-PENTANONE UG/L 5 .0 U 5 .0 U 5 .0 U 5 .0 U 5 .0 U

ACETONE UG/L 10 R 10 R 10 R 10 R 10 R

BENZENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

BROMODICHLOROMETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

BROMOFORM UG/l, 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

BROMOMETHANE UG/L 2 .0 U 2.0 U 2 .0 U 2 .0 U 2 .0 U

CARBON DISULFIDE UG/L 1 .0 U 0.31 1 1 .0 U 0.32 1 0 .38 1

CARBON TETRACHLORIDE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

CHLOROBENZENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

CHLOROETRANE UG/L 2 .0 U 2.0 U 2 .0 U 2 .0 U 2 .0 U

CHLOROFORM UGIL 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

CHLOROMETHANE UG/L 2 .0 U 2.0 U 2 .0 U 2 .0 U 2 .0 U

CIS-1,3-DICHLOROPROPENE UGIL 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

DIBROMOCHLOROMETHANE UGIL 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

ETHYLBENZENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

METHYLENE CHLORIDE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

STYRENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

TETRACHLOROETHENE UGIL 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

TOLUENE UG/L 1 .0 U U 1 .0 U 1 .0 U U
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Sample Location : MK-MW16 MK-MW17 MK-MW19 MK-MW20 MK-MW22
Sample No : 5780 5790 5800 5810 5820
Sample Date : 2 1 -NOV-97 2 1 -NOV-97 16-NOV-97 16-NOV-97 14-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:VOLATILES-W Fltr Units Result Val Qlfr Result Val QIfr Result Val QIfr Result Val Qlfr Result Val QIfr

1,1, I-TRICHLOROETHANE UG/L 1 .0 U 1 .0 U 170 500 U 1 .0 U

1,1,2,2-TETRACHLOROETHANE UGfL 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

1,1,2-TRICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

IJ-DICHLOROETHANE UGfL 1 .0 U 1 .0 U 17 500 U 1 .0 U

IJ-DICHLOROETHENE UGIL 1 .0 U 1 .0 U 3 .4 Soo U 1 .0 U

1,2-DICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

1,2-DICHLOROETHENE (TOTAL) UG/L 1 .0 U 1 .0 U 1 .0 U Soo U 1 .0 U

1,2-DICHLOROPROPANE UG/L 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

2-BUTANONE UG/L 5.0 R 5 .0 R 5 .0 R 2500 R 5.0 R

2-HEXANONE UG/L 5 .0 R 5 .0 R 5 .0 R 2500 R 5 .0 R

4-METHYL-2-PENTANONE UG/L 5 .0 U 5 .0 U 5 .0 U 2500 U 5.0 U

ACETONE UG/L 10 R 10 R 10 R 5000 R 10 R

BENZENE UG/L 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

BROMODICHLOROMETHANE UG/L 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

BROMOFORM UG/L 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

BROMOMETHANE UG/L 2 .0 U 2 .0 U 2 .0 U 1000 U 2.0 U

CARBON DISULFIDE UG/L 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

CARBON TETRACHLORIDE UG/L 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

CHLOROBENZENE UGfL 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

CHLOROETHANE UG/L 2.0 U 2 .0 U 2 .5 1000 U 2 .0 U

CHLOROFORM UG/L 1 .0 U 1 .0 U 1 .0 U 71 1 1 .0 U

CHLOROMETHANE UG/L 2.0 U 2 .0 U 2.0 U 1000 U 2 .0 U

CIS-1,3-DICHLOROPROPENE UGfL 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

DIBROMOCHLOROMETHANE UGfL 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

ETHYLBENZENE UGfL 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

METHYLENE CHLORIDE UG/L 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

STYRENE UGIL 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

TETRACHLOROETHENE UGfL 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

TOLUENE UGIL 1 .0 U 1 .0 U 6 .1 13000 1 .0 1.1



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98 Page 6

Sample Location : MK-MW23 MK-MW24 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9
Sample No : 5830 5840 5690 5700 5710
Sample Date : 16-NOV-97 13-NOV-97 17-NOV-97 17-NOV-97 17-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:VOLATILES-W FItr Units Result Val Qlfr Result Val QIfr Result Val QIfr Result Val QIfr Result Val QIfr

1 1, 1 -TRICHLOROETHANE UG/L 1 .0 U 1 .0 U 5 .0 U
-------- ---

5 .0 U 2 .0 U
1,1,2,2-TETRACHLOROETHANE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U

1,1,2-TRICIILOROETIIANE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2.0 U

Ij-DICHLOROETHANE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U
Ij-DICHLOROETHENE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U
1,2-DICHLOROETI JANE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U
1,2-DICHLOROETHENE (TOTAL) UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U

1,2-DICHLOROPROPANE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U

2-BUTANONE UG/L 5 .0 R 5 .0 R 25 R 25 R 10 R
2-HEXANONE UG/L 5 .0 R 5 .0 R 25 R 25 R 10 R
4-METHYL-2-PENTANONE UG[L 5 .0 U 5 .0 U 25 U 25 U 10 U
ACETONE UG/L 68 1 10 R 50 R 50 R 20 R
BENZENE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U

BROMODICHLOROMETHANE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U

BROMOFORM UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U

BROMOMETHANE UG/L 2.0 U 2 .0 U to U 10 U 4.0 U
CARBON DISULFIDE UG/L 0.37 1 1 .0 U 5 .0 U 5 .0 U 2 .0 U

CARBON TETRACHLORIDE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U

CHLOROBENZENE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U
CHLOROETHANE UG/L 2.0 U 2 .0 U to U 10 U 4 .0 U
CHLOROFORM UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U
CHLOROMETHANE UG/L 2.0 U 2 .0 U to U 10 U 4 .0 U
CIS- 1,3-DICHLOROPROPENE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U

DIBROMOCHLOROMETHANE UGIL 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U

ETHYLBENZENE UG/L 1 .0 U 1 .0 U 5 .0 U 5-.0 U 2 .0 U

METHYLENE CHLORIDE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .7 U 2 .0 U

STYRENE UGIL 1 .0 U 1 .0 U 5 .0 U 5 .0 13 2 .0 U
TETPLACHLOROETHENE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U
TOLUENE UGIL 1 .0 U U 5.0 U '5 .0 U 2 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

1,1,]-TRICHLOROETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

IJ-DICHLOROETHANE

IJ-DICHLOROETHENE

1,2-DICHLOROETHANE

1,2-DICHLOROETHENE (ToTAL)

1,2-DICHLOROPROPANE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,3-DICHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

Fltr Units

UG/l,

UG/L

UG/L

UG/L

UGIL

UG/L

UG/l,

UG/L

UGIL

UGIL

UG/L

UG/L

UG/L

UGIL

UG/L

UG/L

UG/L

UGIL

UGfL

UGIL

UGIL

UG/L

UG/L

UGIL

UG/L

UG/L

UG/L

UGIL

UGIL

PB-T'NTA-MWIO
5610
18-NOV-97
0-0
Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

5 .0 R

5 .0 R

5 .0 U

35 1

1 .0 U

1 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 U

2 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

PB-TNTA-MWIl
5620
18-NOV-97
0-0
Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

5 .0 R

5 .0 R

5 .0 U

10 R

1 .0 U

1 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 U

2 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

PB-TNTC-MW3
5630
21-NOV-97
0-0
Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

5 .0 R

5 .0 R

5 .0 U

10 R

1 .0 U

1 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 U

2 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

PB-TNTC-MW4
5640
24-NOV-97
0-0
Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

5 .0 R

5 .0 R

5 .0 U

10 R

1 .0 U

1 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 U

2 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1'0 U

1 .0 U

1 .0 U

1 .0 U

"l .0 U
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PB-TNTC-MW5
5650
21-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

5 .0 R

5 .0 R

5 .0 U

10 R

1 .0 U

1 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 U

2 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : PB-TNTC-MW6 PB-WA-MWI PB-WA-MW2
Sample No : 5660 5670 5680
Sample Date : 20-NOV-97 2 1 -NOV-97 23-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:VOLATILES-W Fltr Units Result Val Qlf1r Result Val Qlfr Result Val Qlfr

---- ----------
1, 1, 1-TRICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U
1, 1,2,2-TETRACHLOROETHANE UGIL 1 .0 U 1 .0 U 1 .0 U

1,1,2-TRICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U

1, 1 -DICHLOROETHANE UG/L 1 .0 U 1 .0 U 1 .0 U
IJ-DICHLOROETHENE UGIL 1 .0 U 1 .0 U 1 .0 U
1,2-DICHLOROETHANE UGIL i .0 U 1 .0 U 1 .0 U
1,2-DICHLOROETHENE (TOTAL) UG/L 1 .0 U 1 .0 U 1 .0 U

1,2-DICHLOROPROPANE UG/L 1 .0 U 1 .0 U 1 .0 U
2-BUTANONE UGIL 5 .0 . R 5 .0 R 5 .0 R

2-HEXANONE UG/L 5 .0 R 5 .0 R 5 .0 R
4-METHYL-2-PENTANONE UGIL 5 .0 U 5 .0 U 5 .0 U

ACETONE UG/L 10 R 10 R 10 R

BENZENE UG/L 1 .0 U 1 .0 U 1 .0 U

BROMODICHLOROMETHANE UG/L 1 .0 U 1 .0 U 1 .0 U

BROMOFORM UGIL 1 .0 U 1 .0 U 1 .0 U

BROMOMETHANE UGIL 2.0 U 2 .0 U 2 .0 U

CARBON DISULFIDE UG/L 1 .0 U 1 .0 U 1 .0 U
CARBON TETRACHLORIDE UG/L 1 .0 U 1 .0 U 1 .0 U
CHLOROBENZENE UG/L 1 .0 U 1 .0 U 1 .0 U

CHLOROETHANE UG/L 2.0 U 2 .0 U 2 .0 U

CHLOROFORM UG/L 1 .0 U 1 .0 U 1 .0 U

CHLOROMETHANE UG/L 2.0 U 2 .0 U 2 .0 U

CIS- 1,3-DICHLOROPROPENE UG/L 1 .0 U 1 .0 U 1 .0 U

DIBROMOCHLOROMETHANE UG/L 1 .0 U 1 .0 U 1 .0 U

ETHYLBENZENE UG/L 1 .0 U 1 .0 U 1 .0 U

METRYLENE CHLORIDE UG/L 1 .0 U 1 .0 U 1 .0 U

STYRENE UG/L 1 .0 U 1 .0 U 1 .0 U

TETRACHLOROETHENE UG/L 1 .0 U 1 .0 U 1 .0 U

TOLUENE UG/L 1 .0 U U 1 .0 U
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PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98 Page 9

Sample Location : GCL-MWOI GCL-MW02A GCL-MW02B GCL-MW03 IT-AAI-GW-002
Sample No : 5850 5860 5870 5880 5490
Sample Date : 20-NOV-97 20-NOV-97 20-NOV-97 20-NOV-97 20-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:VOLATILES-W Fltr Units Result Val QIfr Result Val QIfr Result Val QIfr Result Val Qlfr Result Val Qlfr

TRANS-1,3-DICHLOROPROPENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

TRICHLOROETHENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

VtNYL CHLORIDE UG/L 2.0 U 2 .0 U 2 .0 U 2 .0 U 2 .0 U

XYLENES (TOTAL) UGIL 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

IT-AA3-GW-002
5510
19-NOV-97
0-0

Fltr Units Result Val Qlfr

UG/L 1 .0 U

UGIL 1 .0 U

UG/L 2.0 U

UG/L 1 .0 U

IT-ABG-GW-002
5520
19-NOV-97
0-0
Result Val QIfr

1 .0 U

1 .0 U

2 .0 U

0.35 j

IT-MWOI
5530
19-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

2 .0 U

0.31 1

IT-MWO2
5540
21-NOV-97
0-0
Result Val QIfr

1 .0 U

1 .0 U

2 .0 U

1 .0 U
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IT-MWO5
5550
19-NOV-97
0-0

Result Val QIfr

1 .0 U

1 .0 U

2 .0 U

1 .0 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98 Page I

Sample Location : IT-MWO6 IT-MWO8 IT-MWO9 IT-MWIO MK-MW09
Sample No : 5560 5580 5590 5600 5720
Sample Date : 19-NOV-97 19-NOV-97 23-NOV-97 14-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:VOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val QIfr Result Val QIfr Result Val Qlfr

TRANS-1,3-DICHLOROPROPENE UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

TRICHLOROETHENE UGIL 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

VINYL CHLORIDE UG/L 2 .0 U 2 .0 U 2 .0 U 2 .0 U 2.0 U

XYLENES(TOTAL) UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 0.13 1



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : MK-MWIO MK-MW I I
Sample No : 5730 5740
Sample Date : 13-NOV-97 18-NOV-97
Depth 0-0 0-0

WELLS-W:VOLATILES-W Hir Units Result Val Qlfr Result Val QIfr

TRANS- 1,3-DICHLOROPROPENE UG/l, 1 .0 U 1 .0 U

TRICHLOROETHENE UG/1 . 1 .0 U 1 .0 U

VINYL CHLORIDE UG/L 2 .0 U 2 .0 U

XYLENES(TOTAL) UG/l, 1 .0 U 1 .0 U

MK-MW12
5750
17-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

2 .0 U

1 .0 U

MK-MW14
5760
16-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

2 .0 U

1 .0 U
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MK-MW15
5770
16-NOV-97
0-0

Result Val QIfr

1 .0 U

1 .0 U

2.0 U

1 .0 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

TRANS- 1,3-DICHLOROPROPENE

TRICIFILOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

PLUMBROOK
Overburden Wells
Data Summary

Page 13

MK-MW16 MK-MW17 MK-MW19 MK-MW20 MK-MW22
5780 5790 5800 5810 5820
2 1 -NOV-97 2 1-NOV-97 16-NOV-97 16-NOV-97 14-NOV-97
0-0 0-0 0-0 0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

UG/L 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

UG/L 1 .0 U 1 .0 U 1 .0 U 500 U 1 .0 U

UG/l, 2 .0 U 2 .0 U 2 .0 U 1000 U 2.0 U

UG/L 1 .0 U 1 .0 U 1 .0 U 100 1 1 .0 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98 Page 14

Sample Location: MK-MW23 MK-MW24 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9
Sample No : 5830 5840 5690 5700 5710
Sample Date : 16-NOV-97 13-NOV-97 17-NOV-97 17-NOV-97 17-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:VOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

TRANS-1,3-DICHLOROPROPENE UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U

TRICHLOROETHENE UGfL 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U

VINYL CHLORIDE UG/L 2.0 U 2 .0 U 10 U 10 U 4 .0 U
XYLENES (TOTAL) UG/L 1 .0 U 1 .0 U 5 .0 U 5 .0 U 2 .0 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : PB-TNTA-MWIO PB-TNTA-MWII PB-TNTC-MW3

Sample No : 5610 5620 5630
Sample Date : 18-NOV-97 18-NOV-97 21-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:VOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr

TRANS-1,3-DICHLOROPROPENE UG/L 1 .0 U 1 .0 U 1 .0 U

TRICHLOROETHENE UG/L 1 .0 U 1 .0 U 1 .0 U

VINYL CHLORIDE UG/L 2.0 U 2 .0 U 2 .0 U

XYLENES (TOTAL) UGIL 1 .0 U 1 .0 U 1 .0 U

PB-TNTC-MW4
5640
24-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

2 .0 U

1 .0 U
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PB-TNTC-MW5
5650
21 -NOV-97
0-0

Result
m

Val QlfT
-- . . .....- -

1 .0

-- ---I- ----

U

1 .0 U

2 .0 U

1 .0 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

PLUMBROOK
Overburden Wells
Data Summary

PB-TNTC-MW6
5660
20-NOV-97
0-0

Fltr Units Result Val Qlfr

UGIL 1 .0 U

UG/L 1 .0 U

UG/L 2.0 U

UG/L 1 .0 U

PB-WA-MWI
5670
21-NOV-97
0-0
Result Val Qlfr

1 .0 U

1 .0 U

2 .0 U

1 .0 U

PB-WA-MW2
5680
23-NOV-97
0-0
Result Val Qlfr

1 .0 U

1 .0 U

2 .0 U

0.17 1

1--/
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Sample Location : GCL-MWOI GCL-MW02A GCL-MW02B GCL-MW03 IT-AAI-GW-002
Sample No : 5850 5860 5870 5880 5490
Sample Date : 20-NOV-97 20-NOV-97 20-NOV-97 20-NOV-97 20-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:TOC-W Fltr Units Result Val Qlfr Result Val QIfr Result Val QIfr Result Val QIfr Result Val QIfr

TOTAL ORGANIC CARBON MG/L 5 .4 4 .5 2.7 4 .2 6.9



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:TOC-W

TOTAL ORGANIC CARBON

PLUMBROOK
Overburden Wells
Data Summary

IT-AA3-GW-002 IT-ABG-GW-002 IT-MW01 IT-MWO2
5510 5520 5530 5540
19-NOV-97 19-NOV-97 19-NOV-97 21-NOV-97
0-0 0-0 0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

MG/L 4.5 13 8 .6 41
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IT-MWO5
5550
19-NOV-97
0-0

Result Val Qlfr

4 .7



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W :TOC-W

TOTAL ORGANIC CARBON

PLUMBROOK
Overburden Wells
Data Summary

IT-MWO6
5560
19-NOV-97
0-0

Fltr Units Result Val Qlfr

MG/l., 3 .8

IT-MWO8
5580
19-NOV-97
0-0
Result Val QIfr

4 .4

IT-MWO9
5590
23-NOV-97
0-0
Result Val Qlfr

2 .9

IT-MWIO
5600
14-NOV-97
0-0
Result Val Qlfr

2 .7
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MK-MW09
5720
16-NOV-97
0-0

Result Val QIft

1 .5



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : MK-MWIO MK-MWII MK-MW12 MK-MW14 MK-MW15
Sample No : 5730 5740 5750 5760 5770
Sample Date: 13-NOV-97 18-NOV-97 17-NOV-97 16-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W :TOC-W FItr Units Result Val Qlfr Result Val Qlfr Result Val QIfr Result Val QIfr Result

TOTAL ORGANIC CARBON
. . .. . . . . . .

MG/L 1 .4 3 .1 2 .0 6.1 2 .6

Page 20

Val Qlfr



PLUMBROOK
Overburden Wells
Data Summary
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Sample Location : MK-MW16 MK-MW17 MK-MW19 MK-MW20 MK-MW22
Sample No : 5780 5790 5800 5810 5820
Sample Date : 2 1 -NOV-97 21 -NOV-97 16-NOV-97 16-NOV-97 14-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:TOC-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

TOTAL ORGANIC CARBON MG/L 2.5
-----------
3 .4 2 .9 12



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:TOC-W

TOTAL ORGANIC CARBON

PLUMBROOK
Overburden Wells
Data Summary

Page 22

MK-MW24 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9 PB-TNTA-MWIO
5840 5690 5700 5710 5610
13-NOV-97 17-NOV-97 17-NOV-97 17-NOV-97 18-NOV-97
0-0 0-0 0-0 0-0 0-0

Fltr Units Result Val Qlfr Result Val QIfr Result Val QIfr Result Val Qlfr Result Val QIfr

MGIL 21 2700 14000 1300 4 .2



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98 Page 23

Sample Location : PB-TNTA-MW I I PB-TNTC-MW3 PB-TNTC-MW4 PB-TNTC-MW5 PB-TNTC-MW6
Sample No : 5620 5630 5640 5650 5660
Sample Date : 18-NOV-97 21 -NOV-97 24-NOV-97 2 1-NOV-97 20-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:TOC-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

TOTAL ORGANIC CARBON MG/L 4.5 2 .4 2.6 3 .0 10



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:TOC-W

TOTAL ORGANIC CARBON

PLUMBROOK
Overburden Wells
Data Summary

PB-WA-MWI
5670
2 1 -NOV-97
0-0

Fltr Units Result Val QIfr

MG/l, 2 .1

PB-WA-MW2
5680
23-NOV-97
0-0

Result Val QIfr

970

Page 24



PLUMBROOK

Overburden Wells

Data Summary
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Sample Location : GCL-MWOI GCL-MW02A GCL-MW02B GCL-MW03 IT-AAI-GW-002
Sample No : 5850 5860 5870 5880 5490
Sample Date : 20-NOV-97 20-NOV-97 20-NOV-97 20-NOV-97 20-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

1,2,4-TRICHLOROBENZENE UG/L 15 U 10 U 10 U 10 U
---------- ------ -
10 U

1,2-DICHLOROBENZENE UG/L 15 U 10 U 10 U 10 U 10 U

1,3-DICHLOROBENZENE UG/L 15 U 10 U 10 U 10 U 10 U

1,4-DICHLOROBENZENE UG/L 15 U 10 U 10 U 10 U 10 U

2,2--OXYBIS(I-CHLOROPROPANE) UG/L 15 U 10 U 10 U 10 U 10 U

2,4,5-TRICHLOROPHENOL UG/l, 15 U 10 U 10 U 10 U 10 U

2,4,6-TRICHLOROPHENOL UG/L 15 U 10 U to U 10 U 10 U

2,4-DICHLOROPHENOL UG/L 15 U 10 U 10 U 10 U 10 U

2,4-DIMETHYLPHENOL UG/L 15 U 10 U 10 U 10 U 10 U

2,4-DINITROPHENOL UG/L 73 U 50 U 50 U 50 U 50 U

2,4-DINITROTOLUENE UG/L is U 10 U 10 U 10 U 10 U

2,6-DINITROTOLUENE UG/L 15 U 10 U 10 U 10 U 10 U

2-CHLORONAPHTHALENE UG/L 15 U 10 U 10 U 10 U 10 U

2-CHLOROPHENOL UG/L 15 U 10 U 10 U 10 U 10 U

2-METHYLNAPHTHALENE UG/L 15 U 10 U 10 U 10 U 10 U

2-METHYLPHENOL UG/L 15 U 10 U 10 U 10 U 10 U

2-NITROANILINE UG/L 73 U 50 U so U 50 U 50 U

2-NITROPHENOL UG/L Is U 10 U 10 U 10 U 10 U

3,3'-DICHLOROBENZI DINE UG/L 73 U 50 U 50 U 50 U 50 U

3-NITROANILINE UG/L 73 U 50 U 50 U 50 U 50 U

4,6-DINITRO-2-METHYLPHENOI, UG/L 73 U 50 U 50 U 50 U 50 U

4-BROMOPHENYL PHENYL ETHER UG/L 15 U 10 U 10 U to U 10 U

4-CHLORO-3-METITYLPHENOL UG/L 15 U 10 U 10 U 10 U 10 U

4-CHLOROANILINE UG/L Is U 10 U 10 U 10 U 10 U

4-CHLOROPHENYL PHENYL ETHER UGIL 15 U 10 U 10 U 10 U 10 U

4-METHYLPHENOL UG/L 15 U 10 U 10 U 10 U 10 U

4-NITROANILINE UG/L 73 U 50 U 50 U 50 U 50 U

4-NITROPHENOL UG/L 73 U 50 U 50 U 50 U 50 11

ACENAPHTHENE UG/L 15 U 10 U 10 U '10 1) 10 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98 Page 26

Sample Location : IT-AA3-GW-002 IT-ABG-GW-002 IT-MW0I IT-MWO2 IT-MWO5
Sample No : 5510 5520 5530 5540 5550
Sample Date : 19-NOV-97 19-NOV-97 19-NOV-97 21-NOV-97 19-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W FlIr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

1,2,4-TRICHLOROBENZENE UG/L 10 U 10 U 10 U 10 U 10 U
1,2-DICHLOROBENZENE UG/L 10 U 10 U 10 U 10 U 10 U

1,3-DICI-ILOROBENZENE UG/L 10 U 10 U 10 U 10 U 10 U

1,4-DICHLOROBENZENE UG/L 10 U 10 U 10 U 10 U 10 U

2,2'-OXYBIS(I -CHLOROPROPANE) UG/L 10 U 10 U 10 U 10 U 10 U
2,4,5-TRICHLOROPHENOL UG/L 10 U 10 U 10 U 10 U 10 U
2,4,6-TRICHLOROPHENOL UG[L 10 U 10 U 10 U 10 U 10 U

2,4-DICHLOROPHENOL UG/L 10 U 10 U 10 U 10 U 10 U

2,4-DIMETHYLPHENOL UG/L 10 U 10 U 10 U 10 U 10 U

2,4-DINITROPHENOL UG/L 50 U 50 U 50 U 50 U 50 U

2,4-DINITROTOLUENE UG/L to U 10 U 10 U 43 10 U

2,6-DINITROTOLUENE UGIL 10 U 10 U 10 U 7 .1 1 10 U

2-CHLORONAPHTHALENE UG/L 10 U 10 U 10 U 10 U 10 U
2-CHLOROPHENOL UG/L 10 U 10 U 10 U 10 U 10 U
2-METHYLNAPHTHALENE UG/L 10 U 10 U 10 U to U 10 U

2-METHYLPHENOL UGIL 10 U 10 U 10 U 10 U 10 U

2-NITROANILINE UG/L 50 U 50 U 50 U 1 .5 1 50 U

2-NITROPHENOL UG/L 10 U 10 U to U 10 U 10 U

3,3'-DICHLOROBENZIDINE UG/L 50 U 50 U 50 U 50 U 50 U

3-NITROANILFNE UG/L 50 U 50 U 50 U 50 U 50 U

4,6-DINITRO-2-M~THYLPHENOL UG/L 50 U so U 50 U 12 1 50 U

4-BROMOPHENYL PHENYL ETHER UG/L 10 U 10 U 10 U 10 U 10 U

4-CHLORO-3-METRYLPHENOL UGAL 10 U 10 U 10 U 10 U 10 U

4-CHLOROANILINE UG/L 10 U 10 U 10 U 10 U 10 U

4-CHLOROPHENYL PHENYL ETHER UG/L 10 U 10 U 10 U 10 U 10 U

4-METHYLPHENOL UG/L 10 U 10 U 10 U 10 U 10 U

4-NITROANILINE UGIL 50 U so U 50 U 50 U 50 U

4-NITROPHENOL UG/L 50 U 50 U 50 U 50 U 50 U

ACENAPHTHENF UG/L 10 U U 10 U 10 U I U



Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

1,2,4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2,2'-OXYBIS(I -CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

Fltr Units

UG/L

UG/L

UG/L

UGIL

UG/L

UG/L

UGAL

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/l,

UG/L

UG/L

UGIL

UG/L

UG/L

PLUMBROOK
Overburden Wells
Data Summary

IT-MWO6
5560
19-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

so U

10 U

10 U

10 U

to U

10 U

10 U

50 U

10 U

50 U

50 U

50 U

10 U

10 U

10 U

10 U

to U

50 U

50 U

10 U

IT-MWO8 IT-MWO9 IT-MWIO MK-MW09
5580 5590 5600 5720
19-NOV-97 23-NOV-97 14-NOV-97 16-NOV-97
0-0 0-0 0-0 0-0

Result Val Qlfr Result Val Qlfr Result Val Qlfr Result

10 U 10 U 10 U 10

10 U 10 U 10 U 10

10 U 10 U 10 U 10

10 U 10 U 10 U 10

10 U 10 U 10 U 10

to U 10 U 10 U 10

10 U 10 U 10 U 10

10 U 10 U 10 U 10

10 U 10 U 10 U 10

50 U 50 U 50 U 50

10 U 10 U to U 10

10 U 10 U 10 U 10

10 U 10 U 10 U 10

10 U 10 U 10 U 10

10 U 10 U to U 10

10 U 10 U 10 U 10

50 U 50 U 50 U 50

10 U 10 U 10 U 10

50 U 50 U 50 U 50

so U 50 U 50 U 50

50 U 50 U 50 U 50

10 U 10 U 10 U 10

10 U to U 10 U 10

10 U 10 U 10 U 10

10 U 10 U 10 U 10

10 U 10 U 10 U 10

50 U 50 U 50 U 50

50 U 50 U 50 U 50

10 U 10 U 10 U 10

Page 27

Val Qlfr
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U



PLUMBRobK
Overburden Wells
Data Summary

Report Date : 03/12/98 Page 28

Sample Location : MK-MWIO MK-MWII MK-MWI.2 MK-MW14 MK-MWI5
Sample No : 5730 5740 5750 5760 5770
Sample Date : 13-NOV-97 18-NOV-97 17-NOV-97 16-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

1,2,4-TRICHLOROBENZENE UG/L 10 U
--------------
10 U

- --------
10 U 10 U 10 U

1,2-DICHLOROBENZENE UG/L 10 U 10 U 10 U 10 U 10 U

1,3-DICHLOROBENZENE UGAL 10 U 10 U to U 10 U 10 U

1,4-DICHLOROBENZENE UG/L 10 U 10 U 10 U 10 U 10 U

2,2'-OXYBIS(I-CHLOROPROPANE) UGIL 10 U 10 U 10 U 10 U 10 U

2,4,5-TRICHLOROPHENOL UG/L 10 U to U 10 U 10 U 10 U

2,4,6-TRICHLOROPHENOL UGIL 10 U 10 U 10 U 10 U 10 U

2,4-DICHLOROPHENOL UG/L 10 U 10 U 10 U to U 10 U

2,4-DIMETffYLPHENOL UG/L 10 U 10 U 10 U 10 U 10 U

2,4-DINITROPHENOL UG/L 50 U 50 U 50 U 50 U 50 U

2,4-DINITROTOLUENE UG/L 10 U 10 U 10 U 10 U 10 U

2,6-DlNrrROTOLUENE UGA, 10 U 10 U 10 U 10 U 10 U

2-CHLORONAPHTHALENE UG/l, 10 U 10 U 10 U 10 U 10 U

2-CHLOROPHENOL UGA, 10 U 10 U 10 U 10 U 10 U

2-METHYLNAPHTIIALENE UG/l, 10 U 10 U 10 U 10 U 10 U

2-METHYLPHENOL UG/L 10 U 10 U 10 U 10 U 10 U

2-NITROANILINE UG/L 50 U 50 U 50 U 50 U 50 U

2-NITROPHENOL UG/L 10 U 10 U 10 U 10 U 10 U

3,3'-DICHLOROBENZIDINE UG/L 50 U 50 U 50 U 50 U 50 U

3-NITROANILINE UG/L 50 U 50 U 50 U 50 U 50 U

4,6-DINITRO-2-METHYLPIIENOL UGfL 50 U 50 U 50 U 50 U 50 U

4-BROMOPHENYL PHENYL ETHER UGIL 10 U 10 U 10 U 10 U 10 U

4-CHLORO-3-METHYLPIIENOL UG/L 10 U 10 U 10 U 10 U 10 U

4-CHLOROANILINE UGIL 10 U 10 U 10 U 10 U 10 U

4-CHLOROPHENYL PHENYL ETHER UG/L 10 U 10 U 10 U 10 U 10 U

4-METHYLPHENOL UGfL 10 U 10 U 10 U to U 10 U

4-NITROANILINE UGIL 50 U 50 U 50 U 50 U 50 U

4-NITROP14ENOL UG/L 50 U 50 U 50 U 50 U 50 U

ACENAPHTHENr UGIL 10 U U 10 U 10 U I U
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Sample Location : MK-MW16 MK-MW17 MK-MW19 MK-MW20 MK-MW22
Sample No : 5780 5790 5800 5810 5820
Sample Date : 21-NOV-97 2 1 -NOV-97 16-NOV-97 16-NOV-97 14-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:SEMIVOLATILES-W FItr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

1,2,4-TRICHLOROBENZENE UG/L 10 U 10 U 10 U 10 U 10 U

1,2-DICHLOROBENZENE UG/L 10 U 10 U 10 U 10 U 10 U

1,3-DICHLOROBENZENE UG/L 10 U 10 U 10 U 10 U 10 U

1,4-DICHLOROBENZENE UG/L' 10 U 10 U 10 U 10 U 10 U

2,2'-OXYBlS(l-CHLOROPROPANE) UG/L 10 U 10 U 10 U 10 U 10 U

2,4,5-TRICHLOROPFIENOL UG/L 10 U 10 U 10 U 10 U 10 U

2,4,6-TRICIILOROPIIENOL UG/L to U 10 U 10 U 10 U 10 U

2,4-DICHLOROPIIENOL UG/L 10 U 10 U 10 U 10 U 10 U

2,4-DIMETFIYLPHENOL UG/L 10 U 10 U 10 U 10 U 10 U

2,4-DINITROPFIENOL UG/L 50 U 50 U 50 U 50 U 50 U

2,4-DINITROTOLUENE UGA, 10 U 10 U 10 U 10 U 10 U

2,6-DINITROTOLUENE UG/L 10 U 10 U 10 U 10 1) 10 U

2-CHLORONAPI-ITHALENE UG/L 10 U 10 U 10 U 10 U 10 U

2-CHLOROPHENOL UG/L 10 U 10 U 10 U 10 U 10 U
2-METIIYLNAPIITIIAI,ENE UG/L 10 U 10 U 10 U 10 U to U

2-METIIYLPI-IENOL UG/L 10 U 10 U 10 U 1300 10 U

2-NITROANILINE UG/L 50 U 50 U 50 U 50 U 50 U

2-NITROPIIENOL UG/L 10 U 10 U 10 U 10 U 10 U

3,3'-DICHLOROBENZIDINE UG/L 50 U 50 U 50 U 50 U 50 U

3-NITROANILINE UG/L 50 U 50 U 50 U 50 U 50 U

4,6-DINITRO-2-METHYLPHENOL UG/L 50 U 50 U 50 U 50 U 50 U

4-BROMOPHENYL PHENYL ETHER UG/L 10 U 10 U to U 10 U 10 U

4-CHLORO-3-METHYLPHENOL UG/L 10 U 10 U 10 U 10 U 10 U

4-CIILOROANILINE UG/L 10 U 10 U 10 U 10 U 10 U

4-CIILOROPHENYL PHENYL ETHER UG/L 10 U 10 U 10 U 10 U 10 U

4-METHYLPHENOL UG/L 10 U 10 U 10 U 1200 10 U

4-NITROANILINE UG/L 50 U 50 U 50 U 50 U 50 U

4-NITROPFIENOL UG/L 50 U 50 U 50 U 50 U 50 U

ACENAPHTHENE UGIL 10 U 10 U 10 U 10 U 10 U



PLUMBROOK
Overburden Wells
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Report Date : 03/12/98 Page 30

Sample Location : MK-MW23 MK-MW24 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9
Sample No : 5830 5840 5690 5700 5710
Sample Date : 16-NOV-97 13-NOV-97 17-NOV-97 17-NOV-97 17-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

1,2,4-TRICHLOROBENZENE UGA, 10 U 10 U 1000 U 1000 U 100 U

1,2-DICHLOROBENZENE UG/L 10 U 10 U 1000 U 1000 U too U
1,3-DICHLOROBENZENE UG/L 10 U 10 U 1000 U 1000 U too U

1,4-DICHLOROBENZENE UG/L 10 U 10 U 1000 U 1000 U too U
2,2'-OXYBIS(I-CI]LOROPROPANE) UG/L 10 U 10 U 1000 U 1000 U 100 U

2.4,5-TRICHLOROPHENOL UGA, 10 U 10 U 1000 U 1000 U too U
2,4,6-TRICHLOROPHENOL UG/L 10 U 10 U 1000 U 1000 U 100 U
2,4-DICHLOROPHENOL IJG/l, 10 U 10 U 1000 U 1000 U 100 U
2,4-DIMETHYLPHENOL UG/L 10 U 10 U 1000 U 1000 U 100 U

2,4-DINITROPHENOL UG/L 50 U 50 U 5000 U 6000 48 1

2,4-DINITROTOLUENE UG/L 10 U 10 U 1800 1500 110

2,6-DINITROTOLUENE UG/L 10 U 10 U 140 j 190 1 100 U

2-CHLORONAPHTFIALENE UG/1- 10 U to U 1000 U 1000 U 100 U

2-CHLOROPHENOL UG/L 10 U 10 U 1000 U 1000 U 100 U

2-METHYLNAPHTRALENE UG/L 10 U 10 U 1000 U 1000 U 100 U
2-METHYLPHENOL UG/L 10 U 10 U 1000 U 1000 U 100 U
2-NITROANILINE UG/L 50 U 50 U 5000 U 5000 U 500 U

2-NITROPHENOL UG/L 10 U 10 U 1000 U 1000 U 100 U

3,3'-DICHLOROBENZIDINE UG/L 50 U 50 U 5000 U 5000 U 500 U
3-NITROANILINE UG/L 50 U 50 U 5000 U 160 1 450 j

4,6-DINITRO-2-METHYLPHENOL UGIL 50 U 50 U 660 1 2300 1 500 U

4-BROMOPHENYL PHENYL ETHER UG/L 10 U 10 U 1000 U 1000 U too U

4-CHLORO-3-METHYLPHENOL UG/L 10 U 10 U 1000 U 1000 U 100 U

4-CHLOROANILINE UGIL 10 U 10 U 1000 U 1000 U too U

4-CHLOROPHENYL PHENYL ETHER UG/L 10 U 10 U 1000 U 1000 U 100 U

4-METHYLPHENOL UGIL 10 U to U 1000 U 1000 U 100 U

4-NITROANILINE UGIL 50 U 50 U 5000 U 5000 U 500 U

4-NITROPHENOL UGIL 50 U 50 U 5000 U 5000 U 500 U

ACENAPHTHENE UGfL 10 U U 1000 U ~Iooo U I', U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

I
,
2,4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2,2'-OXYBlS(l -CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METRYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METH-YLPHENOL

4-NITROAN[LtNE

4-NITROPHENOL

ACENAPHTHENE

PLUMBROOK
Overburden Wells
Data Summary

PB-TNTA-MWIO
5610
18-NOV-97
0-0

Fltr Units Result Val Qlfr

UGA, to U

UG/L 10 U

UGA, 10 U

UG/1, 10 U

UG/l, 10 U

UG/L 10 U

UG/L 10 U

UG/1, 10 U

UG/L 10 U

UG/L 50 U

UG/L 10 U

UG/L 10 U

UG/L 10 U

OG/L 10 U

UG/L 10 U

UG/L 10 U

UG/L 50 U

UG/L 10 U

UG/L 50 U

UG/L 50 U

UG/L 50 U

UG/L 10 U

UG/L 10 U

UG/L 10 U

UG/L 10 U

UG/L 10 U

UG/L 50 U

UGIL 50 U

UG/L 10 U

PB-TNTA-MWl 1
5620
18-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

50 U

50 U

50 U

10 U

to U

10 U

10 U

10 U

50 U

50 U

10 U

PB-TNTC-MW3
5630
21-NOV-97
0-0

Result Val Qlft

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

50 U

50 U

50 U

10 U

10 U

10 U

10 U

10 U

50 U

so U

10 U

PB-TNTC-MW4
5640
24-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

50 U

50 U

50 U

10 U

10 U

10 U

10 U

10 U

50 U

50 13

10 U

Page 31

PB-TNTC-MW5
5650
21-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

to U

50 U

50 U

50 U

10 U

10 U

10 U

10 U

10 U

50 U

50 U

10 11



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : PB-TNTC-MW6 PB-WA-MWI PB-WA-MW2
Sample No : 5660 5670 5680
Sample Date : 20-NOV-97 21-NOV-97 23-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr

1,2,4-TRICHLOROBENZENE UG/L 10 u 10 U 1000 U

1,2-DICHLOROBENZENE UG/L 10 U 10 U 1000 U

1,3-DICHLOROBENZENE UG/L 10 u 10 U 1000 U

1,4-DICHLOROBENZENE UG/L 10 u 10 U 1000 U

2,2'-OXYBIS(I-CHLOROPROPANE) UG/L 10 U 10 U 1000 U

2,4,5-TRICHLOROPHENOL UG/L 10 U 10 U 1000 U

2,4,6-TRICHLOROPHENOL UG/L 10 u 10 U 1000 U

2,4-DICHLOROPHENOL UG/L 10 U 10 U 1000 U

2,4-DIMETHYLPHENOL UG/L 10 U 10 U 1000 U

2,4-DINITROPHENOL UG/L 50 U 50 U 5000 U

2,4-DINITROTOLUENE UG/L 10 u 10 u 1000 U

2,6-DINITROTOLUENE UG/L 10 U 10 U 1000 u

2-CHLORONAPHTHALENE UG/L 10 U 10 U 1000 U

2-CHLOROPHENOL UG/L 10 U 10 U 1000 U

2-METHYLNAPHTHALENE UG/L 10 U 10 U 1000 U

2-METHYLPHENOL UG/L 10 U to Uf 1000 U

2-NITROANILINE UG/L 50 u 50 U 5000 U

2-NITROPHENOL UG/L 10 U 10 U 1000 U

3,3'-DICHLOROBENZI DINE UGIL 50 U 50 U 5000 U

3-NITROANILINE UG/L 50 U 50 U 5000 U

4,6-DINITRO-2-METHYLPHENOL UG/L 50 U 50 U 5000 u

4-BROMOPHENYL PHENYL ETHER UG/L 10 U 10 U 1000 U

4-CIILORO-3-METHYLPHENOL UG/L 10 U 10 U 1000 U

4-CHLOROANILINE UGfL 10 U 10 U 1000 U

4-CHLOROPHENYL PHENYL ETHER UG/L 10 U 10 U 1000 U

4-MET14YLPHENOL UG/L 10 U 10 U 1000 U

4-NITROANILINE UGIL 50 U 50 U 5000 U

4-NITROPHENOL UG/L 50 U 50 U 5000 U

ACENAPHTHENF UGIL 10 U U 1000 U
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Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(GHI)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL) ETHER

BlS(2-ETHYLHEXYL) PHTHALATF

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

DIBENZ(A,H)ANTUIRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTRALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYP,ENE

ISOPHORONE

N-NITROSODI-N-PROPYLAMINE

N-MTROSODIPHENYLAMFNE

GCL-MWOI
5850
20-NOV-97
0-0

Flir Units Result

UG/L 15

UGIL 15

UG/L 15

UGIL 15

UG/L 15

UG/L 15

UG/L 15

UG/L 15

UG/L 15

UG/L 100

UG/L 15

UG/L 15

UG/L 15

UG/L 15

UG/L 15

UG/L 15

UG/L 15

UG/L 15

UG/L 15

UG/L 15

UG/L 15

UG/L 15

UGIL 15

UG/L 73

UG/L 15

UG/L 15

UG/L 15

UG/L 15

UG/L 15

GCL-MW02A
5860
20-NOV-97
0-0

Val Qlfr Result Val Qlfr

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 50 U

U to U

U 10 U

U 10 U

U 10 U

U 10 U

GCL-MW02B
5870
20-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

to U

10 U

10 U

2 .7 1

10 U

10 U

10 U

10 U

10 U

so U

to U

10 U

10 U

10 U

10 U

GCL-MW03
5880
20-NOV-97
0-0
Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

to U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

so U

10 U

10 U

10. U

.10 U

10 U

Page 33

IT-AA I-GW-002
5490
20-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U
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Sample Location : IT-AA3-GW-002 IT-ABG-GW-002 IT-MWOI IT-MWO2 IT-MWO5
Sample No : 5510 5520 5530 5540 5550
Sample Date : 19-NOV-97 19-NOV-97 19-NOV-97 2 1-NOV-97 19-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val QIfr Result Val Qlfr

ACENAPHTHYLENE UG/L 10 U 10 U 10 U 10 U 10 U
ANTHRACENE UG/L 10 U 10 U 10 U 10 U 10 U
BENZO(A)ANTHRACENE UG/L 10 U 10 U 10 U 10 U 10 U
BENZO(A)PYRENE UG/L 10 U 10 U 10 U 10 U 10 U
BENZO(B)FLUORANTHENE UG/L 10 U 10 U 10 U 10 U 10 U
BENZO(GHI)PERYLENE UG/L 10 U 10 U 10 U 10 U 10 U
BENZO(K)FLUORANTHENE UG/L 10 U 10 U 10 U 10 U 10 U
BIS(2-CHLOROETHOXY)METHANE UGII, 10 U 10 U 10 U 10 U 10 U
BIS(2-CHLOROETHYL) ETHER UG/L 10 U 10 U 10 U 10 U 10 U
BIS(2-ETHYLHEXYL) PHTHALATE UG/L 10 U 10 U 10 U 10 U 10 u
BUTYL BENZYL PFITHALATE UG/I . 10 U 10 U 10 U 10 U 10 U
CARBAZOLE UG/t . to U 10 U 10 U 10 U 10 U
CHRYSENE UG/l, 10 U 10 U 10 U 10 U 10 U
DI-N-BUTYL PHTFIALATE UG/L 10 U 10 U 10 U 10 U 10 U
DI-N-OCTYL PHTHALATF UGA, 10 U 10 U 10 U 10 U 10 U
DIBENZ(A,H)ANTHRACENE UG/L 10 U 10 U 10 U 10 U 10 U
DIBENZOFURAN UG/L 10 U 10 U 10 U 10 U 10 U
DIETHYL PHTHALATE UG/L 10 U 10 U 10 U to U 10 U
DIMETHYL PHTHALATE UG/L 10 U 10 U 10 U to U 10 U
FLUORANTHENE UG/L 10 U 10 U 10 U 10 U 10 U

FLUORENE UG/L 10 U 10 U 10 U 10 U 10 U
HEXACHLOROBENZENE UG/L 10 U 10 U 10 U 10 U 10 U
I ]EXACHLOROBUTADIENE UG/L 10 U to U 10 U 10 U 10 U
HEXACHLOROCYCLOPENTADIENE UGIL 50 U 50 U 50 U 50 U 50 U

HEXACHLOROETHANE UGIL 10 U 10 U 10 U 10 U to U

INDENO(1,2,3-CD)PYRENE UG/L 10 U 10 U 10 U 10 U 10 U

ISOPHORONE UG/L 10 U 10 U 10 U 10 U 10 U

N-NITROSODI-N-PROPYLAMINE UG/L to U 10 U 10 U 10 U 10 U
N-NITROSODIPHT %MINE UG/L 10 U U 10 U 10 U I
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Sample Location : IT-MWO6 IT-MWO8 IT-MWO9 IT-MWIO MK-MW09
Sample No : 5560 5580 5590 5600 5720
Sample Date : 19-NOV-97 19-NOV-97 23-NOV-97 14-:NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W FItr Units Result Val Qlfr Result Val Qifir Result Val Qlfr Result Val Qlfr Result Val Qlfr

ACENAPHTHYLENE UG/L 10 U 10 U 10 U
- -------------- -
10 U 10 U

ANTHRACENE UGIL 10 U 10 U 10 U 10 U 10 U

BENZO(A)ANTHRACENE UG/L 10 U 10 U 10 U 10 U 10 U

BENZO(A)PYRENE UG/L 10 U 10 U 10 U 10 U 10 U

BENZO(B)FLUORANTHENE UG/L 10 U 10 U 10 U 10 U 10 U

BENZO(GIII)PERYLENE UG/L 10 U 10 U 10 U 10 U 10 U

BENZO(K)FLUORANTI IENE UG/L 10 U 10 U 10 U 10 U 10 U

BIS(2-CHLOROETHOXY)METHANE UG/L 10 U 10 U 10 U 10 U 10 U

BIS(2-CHLOROETHYL) ETHER UG/L 10 U 10 U 10 U 10 U 10 U

BIS(2-ETHYLHEXYL) PHTHALATE UG/L 10 U 10 U 10 U 5 .1 1 10 U

BUTYL BENZYL PHTHALATE UG/L 10 U 10 U 10 U 10 U 10 U

CARBAZOLE UG/L 10 U 10 U 10 U 10 U 10 U

CHRYSENE UG/L 10 U 10 U 10 U 10 U 10 U

DI-N-BUTYL PHTHALATE UG/L 10 U 10 U 10 U 10 U 10 U

DI-N-OCTYL PHTHALATE UG/L 10 U 10 U 10 U 10 U 10 U
DIBENZ(A,H)ANTHRACENE UG/L 10 U 10 U 10 U 10 U 10 U

DIBENZOFUPLAN UG/L to U 10 U 10 U 10 U 10 U

DIETHYL PHTHALATE UG/L 10 U 10 U 10 U 10 U 10 U

DIMETHYL PHTHALATE UG/L 10 U 10 U 10 U to U 10 U

FLUORANTHENE UG/L 10 U 10 U to U 10 U 10 U

FLUORENE UGIL 10 U 10 U 10 U 10 U 10 U

HEXACHLOROBENZENE UG/L 10 U 10 U 10 U 10 U 10 U

HEXACHLOROBUTADIENE UG/L 10 U 10 U 10 U 10 U 10 U

HEXACHLOROCYCLOPENTADIENE UG/L 50 U 50 U 50 U 50 U 50 U

HEXACHLOROETHANE UGfL 10 U 10 U 10 U 10 U 10 u

INDENO(1,2,3-CD)PYRENE UGIL 10 U 10 U 10 U 10 U 10 U

ISOPHORONE UGIL 10 U 10 U 10 U 10 U 10 U

N-NITROSODI-N-PROPYLAMINE UG/L 10 U 10 U 10 U 10 U 10 U

N-NITROSODIPHENYLAMINE UG/L 10 U 10 U 10 U 10 U 10 U
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Sample Location : MK-MWl0 MK-MWll MK-MW12 MK-MW14 MK-MW15
Sample No : 5730 5740 5750 5760 5770
Sample Date : 13-NOV-97 18-NOV-97 17-NOV-97 16-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:SEMIVOI.ATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

ACENAPHTHYLENE UG/L 10 U 10 U 10 U 10 U 10 U

ANTHRACENE UG/L 10 U 10 U 10 U 10 U 10 U

BENZO(A)ANTHRACENE UG/L 10 U 10 U 10 U 10 U 10 U

BENZO(A)PYRENE UG/I. 10 U 10 U 10 U 10 U 10 U

BENZO(B)FLUORANTIIENE UGA, 10 U to U 10 U 10 U 10 U

BENZO(GHI)PERYLENE UGIL 10 U 10 U 10 U 10 U to U

BENZO(K)FLUORANTIIENE UGA, 10 U 10 U 10 U 10 U 10 U

BIS(2-CHLOROETHOXY)METHANE UG/L 10 U 10 U 10 U 10 U 10 U

BIS(2-CHLOROETHYL) ETHER UGA, 10 U 10 U 10 U 10 U 10 U

BIS(2-ETIIYLliEXYL) PHTHALATE UG/L I 1 10 U 28 1 .7 1 6 .0 j

BUTYL BENZYL PHTHALATE UG/L 10 U 10 U 10 U 10 U 10 U

CARBAZOLE UG/L 10 U 10 U 10 U 10 U 10 U

CHRYSENE UG/L 10 U 10 U 10 U 10 U 10 U

DI-N-BUTYL PFITHALATE UG/L 10 U 10 U 10 U 10 U 10 U

DI-N-OCTYL PHTHALATE UG/L 10 U 10 U 10 U 10 U 10 U

DIBENZ(A,H)ANTHRACENE UG/L 10 U 10 U 10 U 10 U 10 U

DIBENZOFURAN UG/L 10 U 10 U 10 U 10 U 10 U

DIETHYL PHTHALATE UG/L to U 10 U 10 U 10 U 10 U

DIMETHYL PHTHALATE UG/L 10 U 10 U 10 U 10 U 10 U

FLUORANTHENE UG/L to U 10 U 10 U 10 U 10 U

FLUORENE UG/L 10 U 10 U 10 U 10 U to U

HEXACHILOROBENZENE UG/L 10 U 10 U 10 U 10 U 10 U

HEXACHLOROBUTADIENE UG/L 10 U 10 U 10 U 10 U 10 U

11EXACHILOROCYCLOPENTADIENE UG/L 50 U 50 U so U 50 U 50 U

HEXACHLOROETIIANE UG/L 10 U 10 U 10 U 10 U 10 U

INDENO(1,2,3-CD)PYP,ENE UG/L 10 U 10 U 10 U 10 U 10 U

ISOPHORONE UGAI 10 U 10 U 10 U 10 U 10 U

N-NITROSODI-N-PROPYLAMINE UG/L 10 U to U 10 U 10 U 10 U

N-NITROSODIPIT AMINE UG/L 10 U U 10 U -to U I U
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Sample Location : MK-MW16 MK-MW17 MK-MW19 MK-MW20 MK-MW22
Sample No : 5780 5790 5800 5810 5820
Sample Date : 21 -NOV-97 2 1 -NOV-97 16-NOV-97 16-NOV-97 14-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr
ACENAPHTHYLIENE UG/L 10 U 10 U 10 U 10 U 10 11
ANTHRACENE UGA, 10 U 10 U 10 U 10 U 10 U
BENZO(A)ANTHRACENE UG/11 10 U 10 U 10 U to U 10 U
BENZO(A)PYRENE UG/l, 10 U 10 U 10 U 10 U 10 U
BENZO(B)FLUOR.ANTIIENE UG/1, 10 U 10 U 10 U 10 U 10 U
BENZO(GFII)PERYLENE UG/L 10 U 10 U 10 U 10 U 10 U
BENZO(K)FLUORANTHENE UG/L 10 U 10 U 10 U 10 U 10 U
BIS(2-CHLOROETliOXY)MEI-IIANE UG/L 10 U 10 U 10 U 10 U 10 U
BIS(2-CHLOROETHYL) ETHER UG/L 10 U 10 U 10 U 10 U 10 U
BIS(2-ETHYLI]EXYL) Ptui]ALATE UGA, 2 .4 1 10 U 10 U 5 .0 1 10 U
BUTYL BENZYL PHTHALATE UG/L 10 U 10 U 10 U 10 U 10 U
CARBAZOLE UG/L 10 U 10 U 10 U 10 U 10 U
CHRYSENE UG/L 10 U 10 U 10 U 10 U 10 U
DI-N-BUTYL PFITHALATE UG/L 10 U 10 U 10 U 10 U 10 U
DI-N-OCTYL PFITHALATE UG/L 10 U 10 U 10 U 10 U 10 U
DIBENZ(A,FI)ANTHRACENE UG/L 10 U to U 10 U 10 U 10 U
DIBENZOFURAN UG/L 10 U 10 U 10 U 10 U 10 U
DIETHYL PHTHALATE UG/L 10 U 10 U 10 U 10 U 10 U
DIMETHYL PHTHALATE UG/L 10 U 10 U 10 U 10 U 10 U
FLUORANTHENE UG/L 10 U 10 U 10 U 10 U 10 U
FLUORENE UG/L 10 U 10 U 10 U 10 U 10 U
HEXACHLOROBENZENE UG/L 10 U 10 U 10 U 10 U 10 U
HEXACHILOROBUTADIENE UG/L 10 U 10 U 10 U 10 U 10 U
HEXACHILOROCYCLOPENTADIENE UG/L 50 U 50 U 50 U 50 U 50 U
FlEXACHLOROETHANE UGIL 10 U 10 U 10 U 10 U 10 U
INDENO(1,2,3-CD)PYRENE UG/L 10 U 10 U 10 U 10 U 10 U
ISOPHORONE UGfL 10 U 10 U 10 U 10 U 10 U
N-NITROSODI-N-PROPYLAMINE UG/L 10 U 10 U 10 U 10 U 10 U
N-NITROSODIPHENYLAMINE UG/L 10 0 10 U, 10 U -to U 10 U
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Sample Location : MK-MW23 MK-MW24 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9
Sample No : 5830 5840 5690 5700 5710
Sample Date : 16-NOV-97 13-NOV-97 17-NOV-97 17-NOV-97 17-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr
ACENAPHTHYLENE UGIL 10 U 10 U 1000 U 1000 U 100 U
ANTHRACENE UGAL to U 10 U 1000 U 1000 U 100 U
BENZO(A)ANTHRACENE UG/L 10 U 10 U 1000 U 1000 U 100 U
BENZO(A)PYRENE UG/L 10 U 10 U 1000 U.1 1000 U .1 100 U.1
BENZO(B)FLUORANTHENE UG/L 10 U 10 U 1000 U.1 1000 U .1 100 U.1
BENZO(GHI)PERYLENE UG/L 10 U 10 U 1000 U.1 1000 U .1 100 U.1
BENZO(K)FLUORANTHENE UG/L 10 U 10 U 1000 U .1 1000 U.1 too U.1
BIS(2-CHLOROETHOXY)METHANE UG/L 10 U 10 U 1000 U 1000 U 100 U
BIS(2-CHLOROETHYL) ETHER UG/L 10 U 10 U 1000 U 1000 U 100 U
BIS(2-ETHYLHEXYL) PHTHALATE UG/L 10 U 10 U 1000 U 1000 U 100 U
BUTYL BENZYL PHTHALATE UG/L 10 U 10 U 1000 U 1000 U 100 U
CARBAZOLE UG/L 10 U 10 U 1000 U 1000 U 100 U
CHRYSENE UG/L 10 U 10 U 1000 U 1000 U 100 U
DI-N-BUTYL PHTHALATE UG/L 10 U 10 U 1000 U 1000 U 100 U
DI-N-OCTYL PHTHALATE UG/L 9.3 1 10 U 1000 Ui 1000 U .1 100 U.1
DIBENZ(A,H)ANTHRACENE UG/L 10 U to U 1000 U.1 1000 U .1 100 U.1
DIBENZOFURAN UG/L 10 U 10 U 1000 U 1000 U 100 U
DIETHYL PHTHALATE UG/L 10 U 10 U 1000 U 1000 U 100 U
DIMETHYL PHTHALATE UGIL 10 U 10 U 1000 U 1000 U too U
FLUORANTHENE UG/L 10 U 10 U 1000 U 1000 U 100 U
FLUORENE UG/L 10 U 10 U 1000 U 1000 U 100 U
HEXACHLOROBENZENE UG/L 10 U 10 U 1000 U 1000 U 100 U
HEXACHLOROBUTADIENE UG/L 10 U 10 U 1000 U 1000 U 100 U
HEXACHLOROCYCLOPENTADI ENE UG/L 50 U 50 U 5000 U 5000 U 500 U
HEXACHLOROETHANE UG/L 10 U 10 U 1000 U 1000 U 100 U
INDENO(1,2,3-CD)PYRENE UGIL . 10 U 10 U 1000 U .1 1000 Ui 100 U.1
ISOPHORONE UGIL 10 U 10 U 1000 U 1000 U 100 U
N-NITROSODI-N-PROPYLAMINE UG/L 10 U 10 U 1000 U 1000 U 100 U
N-NITROSODIPHF %MINE OG/L 10 U U 1000 U 1000 U I U
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Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(GHI)PERYLENE

BENZO(K)FLUORANTHENE

B IS(2-CHLOROETI IOXY)METHANE

BIS(2-CHLOROETHYL) ETHER

BIS(2-ETHYLHEXYL) PHTHALATE

BUTYL BENZYL PHTRALATE

CARBAZOLE

CHRYSENE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

DIBENZ(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADI ENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

N-NITROSODI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

Fltr Units

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGIL

UG/L

UG/L

UG/L

PB-TNTA-MWl0
5610
18-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

PB-TNTA-MWll
5620
18-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

to U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

to U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

PB-TNTC-MW3
5630
21-NOV-97
0-0

Result Val Qlfr

10 U

10 U

to U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

PB-TNTC-MW4
5640
24-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

so U

10 U

10 U

10 U

10 U

10 U

Page 39

PB-TNTC-MW5
5650
21-NOV-97
0-0
Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

to U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : PB-TNTC-MW6 PB-WA-MWI PB-WA-MW2
Sample No : 5660 5670 5680
Sample Date : 20-NOV-97 2 1-NOV-97 23-NOV-97
Depth 0-0 0-0 0-0
WELLS-W :SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr

ACENAPHTHYLENE UG/L 10 U to U 1000 U

ANTHRACENE UG/L 10 U 10 U 1000 U

BENZO(A)ANTHRACENE UG/L 10 U 10 U 1000 U

BENZO(A)PYRENE UG/L 10 U 10 U 1000 U

BENZO(B)FLUORANTHENE UG/L 10 U 10 U 1000 U

BENZO(GHI)PERYLENE UG/L to U 10 U 1000 U
BENZO(K)FLUORANTHENE UG/L 10 U 10 U 1000 U

BIS(2-CHLOROETHOXY)METHANE UG/L 10 U 10 U 1000 U

BIS(2-CHLOROETHYL) ETHER UG/L 10 U 10 U 1000 U

BIS(2-ETHYLHEXYL) PHTHALATE UG/L 7 .3 1 10 U 1000 U

BUTYL BENZYL PIITHALATE UG/L 10 U 10 U 1000 U

CARBAZOLE UG/L 10 U 10 U 1000 U

CHRYSENE UG/L 10 U 10 U 1000 U
DI-N-BUTYL PHTHALATE UG/L 10 U 10 U 1000 U

DI-N-OCTYL PHTHALATE UG/L 10 U 2 .7 1 1000 U

DIBENZ(A,H)ANTHRACENE UG/L 10 U 10 U 1000 U

DIBENZOFURAN UG/L 10 U 10 U 1000 U

DIETHYL PHTHALATE UG/L 10 U 10 U 1000 U

DIMETHYL PHTHALATE UG/L to U 10 U 1000 U

FLUORANTHENE UG/L 10 U 10 U 1000 U

FLUORENE UG/L 10 U 10 U 1000 U

HEXACHLOROBENZENE UG/L 10 U 10 U 1000 U

HEXACHLOROBUTADIENE UG/L 10 U 10 U 1000 U

HEXACHLOROCYCLOPENTADIENE UG/L 50 U 50 U 5000 U

HEXACHLOROETHANE UG/L 10 U 10 U 1000 U

INDENO(1,2,3-CD)PYRENE UG/L 10 U 10 U 1000 U

ISOPHORONE UGA' 10 U 10 U 1000 U

N-NITROSODI-N-PROPYLAMINE UGIL 10 U 10 U 1000 U

N-NITkOSODIPHIF MNE UG/L 10 U U 1000 U
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Sample Location : GCL-MW0l GCL-MW02A GCL-MW02B GCL-MW03 IT-AAI-GW-002
Sample No : 5850 5860 5870 5880 5490
Sample Date : 20-NOV-97 20-NOV-97 20-NOV-97 20-NOV-97 20-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:SEMIVOLATILES-W FItr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

NAPHTHALENE UG/L 15 U 10 U 10 U to U 10 U

NITROBENZENE UG/L 15 U 10 U 10 U 10 U 10 U

PENTACHLOROPHENOL UG/L 73 U 50 U 50 U 50 U 50 U

PHENANTHRENE UG/L 15 U 10 U 10 U 10 U 10 U

PHENOL UG/L 15 U 10 U 10 U 10 U 10 U

PYRENE UG/L 15 U 10 U 10 U 10 U 10 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W :SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

PLUMBROOK
Overburden Wells
Data Summary

Page 42

IT-AA3-GW-002 IT-ABG-GW-002 IT-MWOI IT-MWO2 IT-MWO5
5510 5520 5530 5540 5550
19-NOV-97 19-NOV-97 19-NOV-97 2 1 -NOV-97 19-NOV-97
0-0 0-0 0-0 0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

UGA, 10 U 10 U 10 U 10 U 10 U

UG/L 10 U 10 U 10 U 10 U 10 U

UG/11 50 U 50 U 50 U 50 U 50 U

UG/l, 10 U 10 U 10 U 10 U 10 U
1)(3/1, 10 U 10 U 10 U 10 U 10 U

UG/1, 10 U 10 U 10 U 10 U 10 U
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Sample Location : IT-MWO6 IT-MWO8 IT-MWO9 IT-MWIO MK-MWO9
Sample No : 5560 5580 5590 5600 5720
Sample Date : 19-NOV-97 19-NOV-97 23-NOV-97 14-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:SEMIVOLATILES-W FItr Units Result Val Qlfr Result Val QIfr Result Val QIfr Result Val QIfr Result Val QIfr

NAPHTHALENE UG/L 10 U 10 U 10 U 10 U 10 U

NITROBENZENE UGII . 10 U 10 U 10 U 10 U 10 U

PENTACHLOROPHENOL UG/1, 50 U 50 U 50 U 50 U so U

PHIENANTFIRIENIE U&I, 10 U 10 U 10 U 10 U 10 U

PHENOL UG/L 10 U 10 U 10 U 10 U 10 U

PYRENE UG/L 10 U 10 U 10 U 10 U 10 U



Report Date : 03/12/98

Sample Location : MK-MWIO
Sample No : 5730
Sample Date : 13-NOV-97
Depth 0-0

WELLS-W:SEMIVOLATILES-W Fltr Units Result

NAPHTHALENE UG/L 10

NITROBENZENE UG/L 10
PENTACHLOROPHENOL UG/L 50

PHENANTHRENE UGAL 10

PHENOL UG/L 10

PYRENE UG/L 10

PLUMBROOK
Overburden Wells
Data Summary
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MK-MWI I MK-MW12 MK-MW14 MK-MW15
5740 5750 5760 5770
18-NOV-97 17-NOV-97 16-NOV-97 16-NOV-97
0-0 0-0 0-0 0-0

Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

U 10 U 10 U 10 U 10 U

U 10 U 10 U 10 U 10 U
U 50 U 50 U 50 U so U

U 10 U 10 U 10 U 10 U

U to U 10 U 10 U 10 U

U 10 U 10 U 10 U 10 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : MK-MW16 MK-MW17 MK-MW19 MK-MW20 MK-MW22
Sample No : 5780 5790 5800 5810 5820
Sample Date : 21 -NOV-97 2 1-NOV-97 16-NOV-97 16-NOV-97 14-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result

NAPHTHALENE UG/L 10 U 10
---- ------
U

-------------
10 U 10 U

- ------
10

NITROBENZENE UG/L 10 U 10 U 10 U 10 U 10

PENTACHLOROPHENOL UG/L 50 U 50 U 50 U 50 U 50

PHENANTHRENE UG/L 10 U 10 U to U 10 U 10

PHENOL UG/L 10 U 10 U 10 U 6 .8 1 10

PYRENE UGIL 10 U 10 U to U 10 U 10

Page 45

Val Qlfr

U
U
U
U
U
U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

MK-MW23 MK-MW24 PB-PR-MW7
5830 5840 5690
16-NOV-97 13-NOV-97 17-NOV-97
0-0 0-0 0-0

FItr Units Result Val Qlfr Result Val Qlfr Result

UG/L 10 U 10 U 1000

UGIL 10 U 10 U 1000

UG/L 50 U 50 U 5000

UG/C 10 U 10 U 1000

UG/L 10 U 10 U 1000

UG/L to U 10 U 1000

Val Qlfr
U
U
U
U
U
U

PB-PR-MW8
5700
17-NOV-97
0-0

Result Val Qlfr

1000 U

1000 U

5000 U

1000 U

1000 U

1000 U
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PB-PR-MW9
5710
17-NOV-97
0-0

Result Val Qlfr

100 U

100 U

500 U

100 U

100 U

100 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

PLUMBROOK
Overburden Wells
Data Summary

PB-TNTA-MWl0 PB-TNTA-MWII
5610 5620
18-NOV-97 18-NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr

UG/L 10 U 10 U

UG/L 10 U 10 U

UG/L 50 U 50 U

UG/L 10 U 10 U

UG/L 10 U 10 U

UG/L 10 U 10 U

PB-TNTC-MW3
5630
21-NOV-97
0-0

Result Val Qlfr

10 U

10 U

50 U

10 U

to U

10 U

PB-TNTC-MW4
5640
24-NOV-97
0-0

Result Val Qlfr
- -- -------

10 U

to U

50 U

to U

10 U

10 U
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PB-TNTC-MW5
5650
21-NOV-97
0-0

Result Val Qlfr

to U

10 U

50 U

10 U

10 U

10 U



Report Date: 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

PLUMBROOK
Overburden Wells
Data Summary

PB-TNTC-MW6
5660
20-NOV-97
0-0

Fltr Units Result Val Qlfr

LJG/L 10 U

UG/L 10 U

UG/L 50 U

UG/L 10 U

UG/l, 10 U

UG/L 10 U

PB-WA-MWI
5670
2 1 -NOV-97
0-0

Result Val Qlfr

10 U

10 U

50 U

10 U

10 U

10 U

PB-WA-MW2
5680
23-NOV-97
0-0

Result Val Qlfr

1000 U

1000 U

5000 U

1000 U

1000 U

1000 U
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Sample Location : GCL-MW0l GCL-MW02A GCL-MW02B GCL-MW03 IT-AA I-GW-002
Sample No : 5850 5860 5870 5880 5490
Sample Date : 20-NOV-97 20-NOV-97 20-NOV-97 20-NOV-97 20-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:PESTIPCB-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

AROCLOR 1016 UG/l, 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

AROCLOR 1221 UGA, 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1.0 U

AROCLOR 1232 UG/1- 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

AROCLOR 1242 UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

AROCLOR 1248 UG/l . 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

AROCLOR 1254 UGA, 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

AROCLOR 1260 UGA, 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : IT-AA3-OW-002
Sample No : 5510
Sample Date : 19-NOV-97
Depth 0-0
WELLS-W:PEST/PCB-W Fltr Units Result Val Qlfr

AROCLOR 1016 UG/L
---

1 .0
- -- - -----
U

AROCLOR 1221 UG/L 1 .0 U

AROCLOR 1232 UG/L 1 .0 U

AROCLOR 1242 UG/L 1 .0 U

AROCLOR 1248 UG/L 1 .0 U

AROCLOR 1254 UG/L 1 .0 U
AROCLOR 1260 UG/L 1 .0 U

Page 50

IT-ABG-GW-002 IT-MWOI IT-MWO2 IT-MWO5
5520 5530 5540 5550
19-NOV-97 19-NOV-97 2 1 -NOV-97 19-NOV-97
0-0 0-0 0-0 0-0
Result Val Qifr Result Val Qlfr Result Val Qlfr Result Val Qlfr

1 .0 U
. ... .. . .

1 .0
--- ----
U 1 .0 U 1 .0 U

1 .0 U 1 .0 U 1 .0 U 1 .0 U
1 .0 U 1 .0 U 1 .0 U 1 .0 U
1 .0 U 1 .0 U 1 .0 U 1 .0 U

1 .0 U 1 .0 U 1 .0 U 1 .0 U

1 .0 U 1 .0 U 1 .0 U 1 .0 U
1 .0 U 1 .0 U 1 .0 U 1 .0 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : IT-MWO6 IT-MWO8 IT-MWO9
Sample No : 5560 5580 5590
Sample Date : 19-NOV-97 19-NOV-97 23-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:PEST/PCB-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr

AROCLOR 1016 UG/L 1 .0 U
. . . . . . . .. ..
1 .0 U 1 .0 U

AROCLOR 1221 UG/L 1 .0 U 1 .0 U 1 .0 U

AROCLOR 1232 UG/L 1 .0 U 1 .0 U 1 .0 U

AROCLOR 1242 UG/L 1 .0 U 1 .0 U 1 .0 U

AROCLOR 1248 UG/L 1 .0 U 1 .0 U 1 .0 U

AROCLOR 1254 UG/L 1 .0 U 1 .0 U 1 .0 U

AROCLOR 1260 UG/L 1 .0 U 1 .0 U 1 .0 U

IT-MWIO
5600
14-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U
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MK-MWO9
5720
16-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : MK-MWIO MK-MWll MK-MW12 MK-MW14 MK-MW15
Sample No : 5730 5740 5750 5760 5770
Sample Date : 13-NOV-97 18-NOV-97 17-NOV-97 16-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:PEST/PCB-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result
AROCLOR 1016 UG/L

. ... . . . . . .-
1 .0

---------
U 1 .0 U 1 .0 U 1 .0 U 1 .0

AROCLOR 1221 UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0
AROCLOR 1232 UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0
AROCLOR 1242 UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0
AROCLOR 1248 UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0
AROCLOR 1254 UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0
AROCLOR 1260 UGIL 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0
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Val Qlfr
U
U
U
U
U
U
U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:PEST/PCB-W

AROCLOR 1016

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

PLUMBROOK
Overburden Wells
Data Summary

Page 53

MK-MW16 MK-MW17 MK-MW19 MK-MW20 MK-MW22
5780 5790 5800 5810 5820
21-NOV-97 2 1 -NOV-97 16-NOV-97 16-NOV-97 14-NOV-97
0-0 0-0 0-0 0-0 0-0

Fl(r Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U
UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U

UG/L 1 .0 U 1 .0 U 1 .0 U 1 .0 U 1 .0 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:PEST/PCB-W

AROCLOR 1016

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

PLUMBROOK
Overburden Wells
Data Summary

MK-MW24 PB-PR-MW7
5840 5690
13-NOV-97 17-NOV-97
0-0 0-0

Fitt Units Result Val Qlfr Result Val Qlfr

UG/L 1 .0 U 50 U

UGA, 1 .0 U 50 U

UG/L 1 .0 U 50 U

UG/l . 1 .0 U 50 U

UG/L 1 .0 U 50 U

UG/L 1 .0 U so U

UG/L 1 .0 U 50 U

PB-PR-MW8
5700
17-NOV-97
0-0

Result Val Qlfr

50 U

50 U

50 U

50 U

50 U

50 U

50 U

PB-PR-MW9
5710
17-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U
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PB-TNTA-MWIO
5610
18-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:PEST/PCB-W

AROCLOR 1016

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

PLUMBROOK
Overburden Wells
Data Summary

PB-TNTA-MW 11
5620
18-NOV-97
0-0

FItr Units Result Val Qlfr

UG/l, 1 .0 U

UCIA, 1 .0 U

OG/L 1 .0 U

UG/L 1 .0 U

UG/L 1 .0 U

UG/L 1 .0 U

UG/1, 1 .0 U

PB-TNTC-MW3
5630
2 1-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

PB-TNTC-MW4
5640
24-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

PB-TNTC-MW5
5650
2 1 -NOV-97
0-0
Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U
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PB-TNTC-MW6
5660
20-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : PB-WA-MWl PB-WA-MW2
Sample No : 5670 5680
Sample Date : 2 1 -NOV-97 23-NOV-97
Depth 0-0 0-0
WELLS-W:PEST/PCB-W Fltr Units Result Val Qlfr Result Val Qlfr

AROCLOR 1016 UG/L 1 .0 U 1 .0 U
AROCLOR 1221 UG/L 1 .0 U 1 .0 U
AROCLOR 1232 UG/L 1 .0 U 1 .0 U
AROCLOR 1242 UG/L 1 .0 U 1 .0 U
AROCLOR 1248 UG/L 1 .0 U 1 .0 U
AROCLOR 1254 UG/L 1 .0 U 1 .0 U
AROCLOR 1260 UG/L 1 .0 U 1 .0 U
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PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location:
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

ALUMINUM

ALUMINUM

ANTIMONY

ANTIMONY

ARSENIC

ARSENIC

BARIUM

BARIUM

BERYLLIUM

BERYLLIUM

CADMIUM

CADMIUM

CALCIUM

CALCIUM

CHROMIUM

CHROMIUM

COBALT

COBALT

COPPER

COPPER

[RON

IRON

LEAD

LEAD

MAGNESIUM

MAGNESIUM

MANGANESE

MANGANESE

MERCURY

GCL-MWOI
5850
20-NOV-97
0-0

Flu Units Result Val Qlfr

MGIL 9.41 1

Y MG/L .2 U

MG/L .06 U

Y MG/L .06 U

MG/L .0363

Y MG/L .01 U

MG/L .2 U

Y MG/L .2 U

MG/L .005 U

Y MG/L .005 U

MG/L .005 U

Y MG/L .005 U

MG/L 75 .5 1

Y MG/L 75 .4

MG/L .0449

Y MG/L .01 U

MG/L .05 U

Y MG/L .05 U

MG/L .048

Y MG/L .025 U

MG/L 76 .6

Y MG/1- 4.35

MG/L .0177

Y MG/L .003 U

MG/L 31 .5

Y MG/L 30

MG/L .432

Y MG/L .35

MG/L .0002 U

GCL-MW02A
5860
20-NOV-97
0-0

Result Val Qlfr
------------ -
.878 1

.2 U

.06 U

.06 U

.01 U

.01 U

.2 U

.2 U

.005 U

.005 U

.005 U

.005 U

95 .2

94 .4

.0227

.01 U

.05 U

.05 U

.025 U

.025 U

3 .13

.806

.003 U

.003 U

19 .3

19 .2

.434

.421

.0002 U

GCL-MW02B
5870
20-NOV-97
0-0

Result Val Qlfr

.451 1

.2 U

.06 U

.06 U

.01 U

.01 U

.2 U

.2 U

.005 U

.005 U

.005 U

.005 U

101

III

1

.0119

.01 U

.05 U

.05 U

.025 U

.025 U

3.75

1 .13

.003 U

.0032

23

24 .9

.475

.507

.0002 U

GCL-MW03
5880
20-NOV-97
0-0

Result Val Qlfr

2.39 1

.2 U

.06 U

.06 U

.0402

.01 U

.2 U

.2 U

.005 U

.005 U

.005 U

.005 U

70 .7 1

64 .1

.01 U

.01 U

.05 U

.05 U

.025 U

.025 U

26 .3

.892

.003 U

.003 U

20

17 .8

.493

.369

.0002 U
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IT-AAI-GW-002
5490
20-NOV-97
0-0

Result Val QIfr

2.02 1

.2 U

.06 U

.06 U

.02 U

.02 U

.2 U

.2 U

.005 U

.005 U

.005 U

.005 U

601

549

.01 U

.01 U

.05 U

.05 U

.025 U

.025 U

32 .9

14 .4

.006 U

.006 U

199

305

5 .41

4 .74

.0002 U



PLUMBROOK
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Sample Location : IT-AA3-GW-002 IT-ABG-GW-002 IT-MWOI IT-MWO2 IT-MW05
Sample No : 5510 5520 5530 5540 5550
Sample Date : 19-NOV-97 19-NOV-97 19-NOV-97 21-NOV-97 19-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:METALS-W FItr Units Result Val Qlfr Result Val QIfr Result Val QIfr Result Val QIfr Result Val Qlfr
ALUMINUM MG/L 11 .6 1 34 .5 1 .2 U .2 U.1 3 .97 1
ALUMINUM Y MG/L .2 U .2 U .2 U .2 U .2 U
ANTIMONY MG/L .06 U .06 U .06 U .06 U .06 U
ANTIMONY Y MG/L .06 U .06 U .06 U .06 U .06 U
ARSENIC MG/L .0103 .0662 .01 U .01 U .0115
ARSENIC Y MG/L .01 U .01 U .01 U .01 U .0125
BARIUM MG/L .2 U .314 .2 U .2 U .2 U
BARIUM Y MG/L .2 U .2 U .2 U .2 U .2 U
BERYLLIUM MG/L .005 U .005 U .005 U .005 U .005 U
BERYLLIUM Y MGIL .005 U .005 U .005 U .005 U .005 U
CADMIUM MG/L .005 U .005 U .005 U .005 U .005 U
CADMIUM Y MG/L .005 U .005 U .005 U .005 U .005 U
CALCIUM MG/L 205 491 46 .4 150 1 116
CALCIUM Y MG/l, 131 393 44 .9 147 99.5
CHROMIUM MG/L .0228 .0698 .01 U .01 U .0106
CHROMIUM Y MG/L .01 U .01 U .01 U .01 U .01 U
COBALT MG/L .05 U .0723 .05 U .05 U .05 U
COBALT Y MG/L .05 U .05 U .05 U .05 U .05 U
COPPER MG/L .0336 .243 .025 U .0626 .025 U
COPPER Y MG/L .025 U .025 U .025 U .0416 .025 U
IRON MG/L 27.3 103 1 .32 1 U 14 .7
IRON Y MG/L . I U 4.89 1 .09 1 U 3.05
LEAD MG/L .0166 . 1 .003 U .003 U .0066
LEAD Y MG/L .003 U .003 U .003 U .003 U .003 U
MAGNESIUM MG/L 52 .1 113 17 .5 70 .5 38 .4
MAGNESIUM Y MG/L 29.3 85 .3 17 68 36 .5
MANGANESE MG/L .816 3 .01 .323 .896 .302
MANGANESE Y MG/L .0788 2 .5 .331 .877 .114
MERCURY MGIL .0002 U 2 U .00045 .0002 U J
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Sample Location : IT-MWO6 IT-MWO8 IT-MWO9 IT-MWIO MK-MW09
Sample No : 5560 5580 5590 5600 5720
Sample Date : 19-NOV-97 19-NOV-97 23-NOV-97 14-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:METALS-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

ALUMINUM MG[L .2 U .2 U 1 .2 1 1 .04 .282 U
ALUMINUM Y MG/L .2 U .2 U .2 U .2 U .2 U
ANTIMONY MG/L .06 U .06 U .06 U .06 U .06 U
ANTIMONY Y MG/L. .06 U .06 U .06 U .06 U .06 U
ARSENIC MG/L .01 U .01 U .01 U .01 U .01 U
ARSENIC Y MG/L .01 U .01 U .01 U .01 U .01 U
BARIUM MG/L .2 U .2 U .2 U .2 U .2 U
BARIUM Y MG/L .2 U .2 U .2 U .2 U .2 U
BERYLLIUM MG/L .005 U .005 U .005 U .005 U .005 U
BERYLLIUM Y MG/L .005 U .005 U .005 U .005 U .005 U
CADMIUM MG/L .005 U .005 U .005 U .005 U .005 U
CADMIUM Y MG/1, .005 U .005 U .005 U .005 U .005 U
CALCIUM MG/L 142 342 426 1 183 103
CALCIUM Y MG/L 128 345 402 188 106 j
CHROMIUM MG/L .01 U .01 U .0104 .01 U .01 U
CHROMIUM Y MGAL .01 U .01 U .01 U .01 U .01 U
COBALT MG/L .05 U .05 U .05 U .05 U .05 U
COBALT Y MG/l, .05 U .05 U .05 U .05 U .05 U
COPPER MG/L .025 U .025 U .025 U .025 U .025 U
COPPER Y MG/L .025 U .025 U .025 U .025 U .025 U
IRON MG/L 1.62 .498 3.37 3 .04 .493
IRON Y MG/L . I U .443 .282 . I U .329
LEAD MG/L .003 U .003 U .0047 U .0045 .0085
LEAD Y MG/L .003 U .003 U .003 U .003 U .003 1)
MAGNESIUM MG/L 23 .5 136 253 83 .7 27 .6

MAGNESIUM Y MG/L 21 .4 139 246 86 .3 28 .1
MANGANESE MG/L .34 .361 .249 1 .67 .015 U
MANGANESE Y MGfL .015 U .328 .372 1 .63 .015 11

MERCURY MG/L .0003 .00024 .0002 U .0002 1) .0002 U
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Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

ALUMINUM

ALUMINUM

ANTIMONY

ANTIMONY

ARSENIC

ARSENIC

BARIUM

BARIUM

BERYLLIUM

BERYLLIUM

CADMIUM

CADMIUM

CALCIUM

CALCIUM

CHROMIUM

CHROMIUM

COBALT

COBALT

COPPER

COPPER

IRON

IRON

LEAD

LEAD

MAGNESIUM

MAGNESIUM

MANGANESE

MANGANESE

MERCURY
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MK-MWIO MK-MWII MK-MW12 MK-MW14 MK-MW 15
5730 5740 5750 5760 5770
13-NOV-97 18-NOV-97 17-NOV-97 16-NOV-97 16-NOV-97
0-0 0-0 0-0 0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

MG/L 1 .14 5 .08 .31 .52 .292
Y MG/L .2 U .2 U .2 U .2 U .2 U

MG/L .06 U .06 U .06 U .06 U .06 U
Y MG/L .06 U .06 U .06 U .06 U .06 U

MG/L .01 U .01 U .01 U .01 U .01 U
Y MG/l, .01 U .01 U .01 U .01 U .01 U

MG/L .2 U .2 U .2 U .2 U .2 U
Y MG/L .2 U .2 U .2 U .2 U .2 U

MG/L .005 U .005 U .005 U .005 U .005 U
Y MG/L .005 U .005 U .005 U .005 U .005 U

MG/L .005 U .005 U .005
U

.005 U .005 U
Y MG/L .005 U .005 U .005 U .005 U .005 U

MG/L 99 .2 1 161 133 172 1 114 j
Y MG/L 96.7 142 1 131 .1 216 118

MG/L .01 U .0126 .01 U .01 U .01 U
Y MG/L .01 U .01 U .01 U .01 U .01 U

MG/L .05 U .05 U .05 U .05 U .05 U
Y MG/L .05 U .05 U .05 U .05 U .05 U

MG/L .025 U .025 U .025 U .025 U .025 U
Y MGfL .025 U .025 U .025 U .025 U .025 U

MG/L 2.08 12 .3 .83 19 .3 12 .7
Y MG/L . I U . I U .173 22 .9 12 .7

MG/L .0035 .0094 .003 U .003 U .0071
Y MG/L .003 U .003 U .003 U .003 U .005

MG/L 27.6 39 .4 21 .9 2~.5 17.6
Y MG/L 26.2 33 .3 21 .6 32 .3 17.8

MG/L .0909 .344 1 .13 .37 .608
Y MG/L .0654 .015 U 1 .06 .449 .617,

MG/L .0002 U .0002 U 0002 U C U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : MK-MW16 MK-MW17
Sample No : 5780 5790
Sample Date : 2 1 -NOV-97 21 -NOV-97
Depth 0-0 0-0

WELLS-W:METALS-W Fltr Units Result Val Qlfr Result Val Qlfr

ALUMINUM MG/L 4.99 1 1 .83 1

ALUMINUM Y MG/L 1 .08 .2 U

ANTIMONY MG/l, .06 U .06 U

ANTIMONY Y MG/L .06 U .06 U

ARSENIC MG/11 .01 U .0126

ARSENIC Y MG/L .01 U .01 U

BARIUM MG/L .2 U .2 U

BARIUM Y MG/L .2 U .2 U

BERYLLIUM MG/L .005 U .005 U

BERYLLIUM Y MG/L .005 U .005 U

CADMIUM MG/L .005 U .005 U

CADMIUM Y MG/L .005 U .005 U

CALCIUM MG/L 146 1 127 1

CALCIUM Y MG/L 147 114

CHROMIUM MG/L .01 U .01 U

CHROMIUM Y MG/L .01 U .01 U

COBALT MG/L .05 U .0788

COBALT Y MG/L .05 U .0729

COPPER MG/L .025 U .025 U

COPPER Y MG[L .025 U .025 U

IRON MG/L 19 .8 44 .3

IRON Y MG/L 2.41 34 .1

LEAD MG/L .008 U .0044 U

LEAD Y MG/L .003 U .003 U

MAGNESIUM MG/L 53 .8 29 .9

MAGNESIUM Y MGIL 52 .3 26 .3

MANGANESE MG/L 6.97 1 .41

MANGANESE Y MG/L 6.9 1 .26

MERCURY MGIL .0002 U
1

.0002 U

Page 61

MK-MW19 MK-MW20 MK-MW22
5800 5810 5820
16-NOV-97 16-NOV-97 14-NOV-97
0-0 0-0 0-0

Result Val Qlfr Result Val Qlfr Result Val Qlfr

.2 U 18.4 7 .79

.2 U .2 U .2 U

.06 U .06 U .06 U

.06 U .06 U .06 U

.01 U .0158 .01 U

.01 U .01 U .01 U

.2 U .2 U .2 U

.2 U .2 U .2 U

.005 U .005 U .005 U

.005 U .005 U .005 U

.005 U .005 U .005 U

.005 U .005 U .005 U

158 240 118 1

176 1 167 127

.01 U .0427 .0166

.01 U .01 U .01 U

.05 U .05 U .05 U

.05 U .05 U .05 U

.025 U .0297 .025 U

.025 U .025 U .025 U

.239 46.7 10 .9

.385 .716 . I U

.003 U .0131 .0067

.003 U .003 U .003 U

34 .9 96 .2 17 .5

38 .3 108 17 .9

.0234 .994 .185 .

.0292 .0653 . .149

.0002 U .0002 U .0002 U
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Sample Location : MK-MW23 MK-MW24 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9
Sample No : 5830 5840 5690 5700 5710
Sample Date : 16-NOV-97 13-NOV-97 17-NOV-97 17-NOV-97 17-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:METALS-W Fltr Units Result Val Qlfr Result Val QIfr Result Val Qlfr Result Val QIfr Result Val QIfr

ALUMINUM MGIL 27.3 6 .62 8 .96 1 20 U 20 U

ALUMINUM Y MG/L .2 U .2 U 2 U 20 U 20 U

ANTIMONY MG/L .06 U .06 U .6 U 6 U 6 U

ANTIMONY Y MG/L .06 U .06 U .6 U 6 U 6 U

ARSENIC MG/L .0598 .01 U I U I U I U

ARSENIC Y MG/L .0138 .01 U I U I U I U

BARIUM MG/L .2 U .2 U 2 U 20 U 20 U

BARIUM Y MG/L .2 U .2 U 2 U 20 U 20 U

BERYLLIUM MG/L .005 U .005 U .05 U .5 U .5 U

BERYLLIUM' Y MG/L .005 U .005 U .05 U .5 U .5 U

CADMIUM MG/L .005 U .005 U .05 U .5 U .5 U

CADMIUM Y MG/L .005 U .005 U .05 U .5 U .5 U

CALCIUM MG/L 236 641 1 625 749 500 U

CALCIUM Y MG/L 140 1 984 582 753 1 500 U

CHROMIUM MG/L .0571 .0252 1 U I U I U

CHROMIUM Y MG/L .01 U .0142 1 U I U I U

COBALT MG/L .0508 .05 U 2.32 7 .27 5 U

COBALT Y MG/L .05 U .05 U 2.33 6 .77 5 U

COPPER MG/L .0473 .025 U .887 3 .79 2 .5 U

COPPER Y MG/L .025 U .025 U .911 3 .39 2 .5 U

IRON MG/L 68.2 13 .5 21 .7 22 10 U

IRON Y MG/L .139 U 2.92 1 .36 12 .2 10 U

LEAD MG/L .0299 .0131 .03 U .3 U .3 U

LEAD Y MG/L .003 U .003 U .03 U .3 U .3 U

MAGNESIUM MG/L 61 .4 47 .4 189 541 500 U

MAGNESIUM Y MG/L 49.9 41 .3 184 500 U 500 U

MANGANESE MG/L 1 .37 .788 17 34'.1 1 .9

MANGANESE Y MG/L .265 .562 17 29 .7 1 .89

MERCURY MG/L .0002 U U .0002 U .001 U U
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Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

ALUMINUM

ALUMINUM

ANTIMONY

ANTIMONY

ARSENIC

ARSENIC

BARIUM

BARIUM

BERYLLIUM

BERYLLIUM

CADMIUM

CADMIUM

CALCIUM

CALCIUM

CHROMIUM

CHROMIUM

COBALT

COBALT

COPPER

COPPER

[RON

IRON

LEAD

LEAD

MAGNESIUM

MAGNESIUM

MANGANESE

MANGANESE

MERCURY

PLUMBROOK
Overburden Wells
Data Summary

PB-TNTA-MWIO
5610
18-NOV-97
0-0

Fltr Units Result Val Qlfr

MG/L .877 1

Y MGIL .2 U

MG/L .06 U

Y MGIL .06 U

MG/L .0122

Y MG/L .01 U

MG/L .373

Y MG/L .338

MG/L .005 U

Y MG/L .005 U

MG/L .005 U

Y MG/L .005 U

MG/L 186

Y MG/L 191

MG/L .01 U

Y MGIL .01 U

MG/L .05 U

Y MG/L .05 U

MGIL .025 U

Y MG[L .025 U

MG/L 18 .2

Y MG/L 7.61

MG/L .003 U

Y MG/L .003 U

MGIL 52 .9

Y MG/L 54 .8

MGIL 1 .53

Y MGIL 1 .44

MG/L .0002

PB-TNTA-MWII
5620
18-NOV-97
0-0

Result Val Qlfr

3 .17 1

.2 U

.06 U

.06 U

.0105

.01 U

.2 U

.2 U

.005 U

.005 U

.005 U

.005 U

180

167

.0156

.01 U

.05 U

.05 U

.025 U

.025 U

13 .3

.1 U

.0104

.003 U

63

62 .9

1 .03

.865

.0002 U

PB-TNTC-MW3
5630
21-NOV-97
0-0

Result Val Qlfr

.2 Uj

.2 U

.06 U

.06 U

.01 U

.01 U

.2 U

.2 U

.005 U

.005 U

.005 U

.005 U

566 1

529

.01 U

.01 U

.0675

.05 U

.025 U

.025 U

.805

.132 U

.003 U

.003 U

215

204

2.95

2.9

.000,2

PB-TNTC-MW4
5640
24-NOV-97
0-0

Result Val Qlfr

3 .82 1

.432

.06 U

.06 U

.0215

.01 U

.2 U

.2 U

.005 U

.005 U

.005 U

.005 U

285 1

386

.0252

.01 U

.05 U

.05 U

.025 U

.025 U

17 .4

.403

.0145

.011

145

181

:8

L12

.6002
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PB-TNTC-MW5
5650
21-NOV-97
0-0

Result Val Qlfr

3.49 1

.2 U

.06 U

.06 U

.0101

.01 U

.2 U

.2 U

.005 U

.005 U

.005 U

.005 U

146 1

138

.0184

.01 U

.05 U

.05 U

.025 U

.025 U

13 .9

.1 U

.0138

.0042

55 .9

54 .6

.713

.522
,~~(/K,,- 7.1
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Report Date : 03/12/98

Sample Location : PB-TNTC-MW6 PB-WA-MWI PB-WA-MW2
Sample No : 5660 5670 5680
Sample Date : 20-NOV-97 2 1-NOV-97 23-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:METALS-W FI(r Units Result Val Qlfr Result Val Qlfr Result Val Qlfr

ALUMINUM MG/L .496 1 2 .71 1 3 .72 1
ALUMINUM Y MGIL .2 U .2 U 2 U
ANTIMONY MG/L .06 U .06 U .06 U
ANTIMONY Y MG/L .06 U .06 U .6 U
ARSENIC MG/L .01 U .01 U .03 U
ARSENIC Y MG/L .01 U .01 U . I U
BARIUM MG/L .2 U .2 U .2 U
BARIUM Y MG/L .2 U .2 U 2 U
BERYLLIUM MG/L .005 U .005 U .005 U
BERYLLIUM Y MG/L .005 U .005 U .05 U
CADMIUM MG/L .005 U .005 U .005 U
CADMIUM Y MG/L .005 U .005 U .05 U
CALCIUM MG/L 223 150 1 497 1
CALCIUM Y MG/L 243 136 472
C14ROMIUM MG/L .01 U .01 U .0128
CHROMIUM Y MG/L .01 U .01 U . I U
COBALT MG/L .05 U .05 U .142
COBALT Y MG/L .05 U .05 U .5 U
COPPER MG/L .025 U .025 U .0702
COPPER Y MGIL .025 U .025 U .25 U
IRON MG/L 2.46 5 .6 7 .93
IRON Y MG/L 1 .57 .15 U I U
LEAD MG/L .003 U .0047 U .0097 U
LEAD Y MG/L .003 U .003 U .03 U
MAGNESIUM MGIL 15 .6 58 .1 181

MAGNESIUM Y MG/L 17 .5 54 .6 170

MANGANESE MG/L 3 .7 .235 1 .66
MANGANESE Y MG/L 4 .02 .163 1 .62
MERCURY MG/L .0002 U U .0002 U
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Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

MERCURY

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SELENIUM

SILVER

SILVER

SODIUM

SODIUM

T"ALLIUM

THALLIUM

VANADIUM

VANADIUM

ZINC

ZINC

PLUMBROOK
Overburden Wells
DataSurmnary

GCL-MW01
5850
20-NOV-97
0-0

Fltr Units Result Val QlfT

Y MG/L .0002 U

MG/L .0718

Y MG/L .04 U

MG/L 5 U

Y MG/L 5 U

MG/L .0204

Y MGIL .005 U

MG/L .01 U

Y MG/L .01 U

MG/L 8.35 1

Y MG/L 8.55

MG/L .01 U

Y MG/L .01 U

MG/L .05 U

Y MG/L .05 U

MG/L .116

Y MG/L .022 1

GCL-MW02A
5860
20-NOV-97
0-0

Result Val Qlfr

.0002 U

.04 U

.04 U

5 U

5 U

.005 U

.005 U

.01 U

.01 U

16.2

16.4

.01 U

.01 U

.05 U

.05 U

.02 U

.0306 U

GCL-MW02B
5870
20-NOV-97
0-0

Result Val Qlfr

.0002 U

.04 U

.04 U

5 U

5 U

.005 U

.005 U

.01 U

.01 U

9.23 1

9.59

.01 U

.01 U

.05 U

.05 U

.02 U

.0237 j

GCL-MW03
5880
20-NOV-97
0-0
Result Val Qlfr

.0002 U

.04 U

.04 U

5 U

5 U

.005 U

.005 U

.01 U

.01 U

5 .51

5.1

.01 U,

.01 U

.05 U

.05 U

.04 U

.02 U.1

Page 65

IT-AAI-GW-002
5490
20-NOV-97
0-0

Result Val Qlfr

.0002 U

.04 U

.04 U

5 U

6.71

.01 U

.01 U

.01 U

.01 U

21 .4

39 .6

.02 U

.02 U

.05 U

.05 U

.0674

.0335 U
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Sample Location : IT-AA3-GW -002 IT-ABG-GW-002 IT-MWOI . IT-MWO2 IT-MWO5
Sample No : 5510 5520 5530 5540 5550
Sample Date : 19-NOV-97 19-NOV-97 19-NOV-97 2 1 -NOV-97 19-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:METALS-W Fltr Units Result Val Qlfr Result Val QIfr Result Val QIfr Result Val QIfr Result Val Qlfr-
MERCURY

.
Y MG/11 .0002 U .0 002 U .00

.
0

.
2 U .00

1
02 U 00

-
02 U

NICKEL MG/L .04 U .212 .04 U .04 U .04 U
NICKEL Y MG/L .04 U .04 U .04 U .04 U .04 U
POTASSIUM MG/L 5 U 11 .8 6 .16 5 U 5 U
POTASSIUM Y MG/L 5 U 5 .22 6 .18 5 U 5 U
SELENIUM MGfL .005 U .0082 .005 U .005 U .005 U
SELENIUM Y MG/L .005 U .005 U .005 U .005 U .005 U
SILVER MG/L .01 U .01 U .01 U .01 U .01 U
SILVER Y MG/L .01 1) .01 U .01 U .01 U .01 U
SODIUM MG/L 7 .8 18 .3 22 .8 250 1 18.1
SODIUM Y MG/L 7.18 20.4 22 .2 244 19.1
THALLIUM MG/L .01 U .01 U .01 U .01 U .01 U
THALLIUM Y MG/L .01 U .01 U .01 U .01 U .01 U
VANADIUM MGfL .05 U .158 .05 U .05 U .05 U
VANADIUM Y MG/L .05 U .05 U .05 U .05 U .05 U
ZINC MG/L .0999 .836 .0516 .02 U .0476
ZINC Y MG/L .0499 .02 U .0469 .0272 1 .02 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

MERCURY

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SELENIUM

SILVER

SILVER

SODIUM

SODIUM

THALLIUM

THALLIUM

VANADIUM

VANADIUM

ZINC

ZINC

PLUMBROOK.
Overburden Wells
Data Summary

IT-MWO6 IT-MW08
5560 S580
19-NOV-97 19-NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr

Y MG/L .0002 U .0002 U

MG/L .04 U .04 U

Y MG/L .04 U .04 U

MGAL 5 U 14 .9

Y MG/L 5 U 15 .3

MG/L .005 U .005 U

Y MG/L .005 U .005 U

MG/L .01 U .01 U

Y MG/L .01 U .01 U

MG/L 5 U 18 .9

Y MG/L 5 U 19.5

MG/L .01 U .01 U

Y MG/L .01 U .01 U

MG/L .05 U .05 U

Y MG/L .05 U .05 U

MG/L .0474 .0234

Y MG/L .0276 .0331

IT-MWO9
5590
23-NOV-97
0-0

Result Val Qlfr

.0002 U

.04 U

.04 U

25 .6

26 .5

.005 U

.005 U

.01 U

.01 U

146 1

144

.01 U

.01 U

.05 U

.05 U

.0272

.0733 1

IT-MWIO
5600
14-NOV-97
0-0
Result Val Qlfr

.0002 U

.04 U

.04 U

5 U

5 U

.005 U

.005 U

.01 U

.01 U

48 .2

50 .2

.01 U

.01 U

.05 U

.05 U

.02 U

.02 U
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MK-MW09
5720
16-NOV-97
0-0

Result Val Qlfr

.0002 U

.04 U

.04 U

5 U

5 U

.005 U

.005 U

.01 U

.01 U

6 .29

6 .47

.01 U

.01 U

.05 U

.05 U

.02 U

.02 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

MERCURY

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SELENIUM

SILVER

SILVER

SODIUM

SODIUM

THALLIUM

TRALLIUM

VANADIUM

VANADIUM

ZINC

ZINC

PLUMBROOK
Overburden Wells
Data Summary

Page 69

MK-MW16
5780
2 1 -NOV-97
0-0

Fltr Units Result Val Qlfr

Y MG/L .0002 U

MG/L .0618

Y MG/L .0472

MG/L 5.46

Y MG/L 5 U

MG/L .005

Y MG/L .005

MGAL .01 U

Y MGIL .01 U

MG/L 6.56

Y MGAL 6.47

MG/L .01 U

Y MG/L .01 U

MGAL .05 U

Y MG/L .05 U

MG/L .0755

Y MG/L .0547 1

MK-MW17 MK-MW19 MK-MW20 MK-MW22
5790 5800 5810 5820
21-NOV-97 16-NOV-97 16-NOV-97 14-NOV-97
0-0 0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

.0003 .0002 U .0002 U .0002 U

.156 .04 U .114 .04 U

.14 .04 U .04 U .04 U
5 U 5 U 33 .8 5 U
5 U 5 U 40 .6 5 U
.0051 .005 U .005 U .005 U
.005 U .005 U .005 U .005 U
.01 U .01 U .01. U .01 U
.01 U .01 U .01 U .01 U
6.09 1 11 .2 223 7 .1
5 .17 12 .2 296 8.36
.01 U .01 U .01 U .01 U
.01 U .01 U .01 U .01 U
.05 U .05 U .0597 .05 U
.05 U .05 U .05 U .05 U
.137 .02 U .105 .0356
.0877 1 .02 U .02 U .02 U



Report Date : 03/12/98

Sample Location:
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

MERCURY

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SELENIUM

SILVER

SILVER

SODIUM

SODIUM

TRALLIUM

TRALLIUM

VANADIUM

VANADIUM

ZINC

ZINC

PLUMBROOK
Overburden Wells
Data Summary

PB-TNTA-MWI0
5610
1 8-NOV-97
0-0

Fltr Units Result Val Qlfr

Y MG/L .0002 U

MG/L .04 U

Y MG/L .04 U

MGfL 5 U

Y MG/L 5 U

MGIL .005 U

Y MG/L .005 U

MG/L .01 U

Y MG/L .01 U

MG/L 39 .3

Y MG/L 41

MG/L .01 U

Y MG/L .01 U

MG/L .05 U

Y MG/L .05 U

MG/L .027

Y MG/L .025

PB-TNTA-MWII
5620
1 8-NOV-97
0-0

Result Val Qlfr

.0002 U

.04 U

.04 U

17 .4

17 .8

.005 U

.005 U

.01 U

.01 U

91 .4

96 .5

.01 U

.01 U

.05 U

.05 U

.0471

.0454

PB-TNTC-MW3
5630
2 1 -NOV-97
0-0

Result Val Qlfr

.0002 U

.12

.0771

26 .7

25 .8

.005 U

.005 U

.01 U

.01 U

86 .1 1

79.4

.01 U

.01 U

.05 U

.05 U

.0345

.0285 j

PB-TNTC-MW4
5640
24-NOV-97
0-0
Result Val Qlfr

.0002 U

.0524

.0568

28 .2

34 .5

.0072

.0114

.01 U

.01 U

79.7 1

94 .9

.01 U

.01 U

.05 U

.05 U

.0587

.052 1
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PB-TNTC-MW5
5650
21-NOV-97
0-0

Result Val QIfr

.0002 U

.04 U

.04 U

15 .4

14 .7

.005 U

.005 U

.01 U

.01 U

161 j

163

.01 U

.01 U

.05 U

.05 U

.053

.02 U.1



PLUMBROOK.
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : PB-TNTC-MW6 PB-WA-MW1 PB-WA-MW2
Sample No : 5660 5670 5680
Sample Date : 20-NOV-97 21-NOV-97 23-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:METALS-W Fltr Units Result Val QIfr Result Val QIfr Result Val QIfr

MERCURY Y MG/L .0002 U .0002 U .0002 U
NICKEL MG/L .04 U .04 U .228
NICKEL Y MG/L .04 U .04 U .4 U
POTASSIUM MG/L 12 .2 5 U 28
POTASSIUM Y MG/L 14 .3 5 U 50 U
SELENIUM MG/L .005 U .005 U .0167
SELENIUM Y MG/L .005 U .005 U .05 U
SILVER MGIL .01 U .01 U .01 U
SILVER Y MG/L .01 U .01 U .1 U
SODIUM MG/L 17.6 14 .3 1 1010 .1
SODIUM Y MG/L 21 .3 13 .8 1030
THALLIUM MG/l. .01 U .01 U .03 U

THALLIUM Y MG/L .01 U .01 U .1 U

VANADIUM MG/I. .05 U .05 U .05 U

VANADIUM Y MG/L .05 U .05 U .5 U
ZINC MG/L .02 U .0325 U .0367

ZINC Y MG/L .02 U .02 U) .2 U .1

I /
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PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZENE

2,4,6-TRINITROTOLUENE

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-NITROTOLUENE

3-NITROTOLUENE

4-AMINO-2,6-DINITROTOLU ENE

l-lMx

NITROBENZENE

R.DX

TETRYL

Fltr Units

UGfL

UG/L

UG/L

UG/L

UGfL

UG/L

UG/L

UGfL

UG/L

UG/L

UG/L

UG/L

GCL-MWOI
5850
20-NOV-97
0-0

Result Val Qlfr

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.50 U

0 .20 U

GCL-MW02A
5860
20-NOV-97
0-0

Result Val Qlfr

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0 .50 U

0.20 U

GCL-MW02B
5870
20-NOV-97
0-0

Result Val Qlfr

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.50 U

0.20 U

GCL-MW03
5880
20-NOV-97
0-0
Result Val Qlfr

0 .20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.50 U

0.20 U
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IT-AA I -GW-002
5490
20-NOV-97
0-0

Result Val Qlfr

0 .20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

1 .2 U

0.20 U

0.50 U

0.20 U

0.50 U

0.20 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZFNE

2,4,6-TRINITROTOLUENE

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-Ni,rRorrOLUENE

3-NITROTOLUENE

4-AMINO-2,6-DINITROTOLUENE

1lMx

NITROBENZENE

RDX

TETRYL

Fltr Units

UG/L

UG/L

UG/L

UGAL

UGAL

UGIL

UGIL

UGIL

UG/L

UG/L

UG/L

UG/L

II'-AA3-GW-002
5510
19-NOV-97
0-0

Result Val Qlfr

0 .20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0 .20 U

0.50 U

0.20 U

IT-ABG-GW-002
5520
19-NOV-97
0-0

Result Val Qlfr

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0 .20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.50 U

0.20 U

IT-MW0l
5530
19-NOV-97
0-0

Result Val Qlfr

0 .20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.50

U

0.20 U

IT-MWO2 IT-MWO5
5540 5550
21-NOV-97 19-NOV-97
0-0 0-0
Result Val Qlfr Result

14 0.20
17 0.20

4 .0 U 0.20

47 0.20

7 .8 0 .20

4 .0 U 0.20

4 .0 U 0.45

4 .0 U 0.20

10 U 0.50

4 .0 U 0 .20

10 U 0 .50

4 .0 U 0 .20
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Val Qlfr
U
U
U
U
U
U
U
U
U
U
U
U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZENE

2,4,6-TRINITROTOLU ENE

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-NITROTOLUENE

3-NITROTOLUENE

4-AMINO-2,6-DINITROTOLUENE

I lMx

NI'I'ROIJI:NZI-Nl--

RDX

TETRYL

PLUMBROOK
Overburden Wells
Data Summary

IT-MWO6 IT-MW08
5560 5580
19-NOV-97 19-NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr

UG/L 0.20 U 0.20 U

UG/L 0.20 U 0.20 U

UG/L 0.20 U 0.20 U

UG/L 0.20 U 0.20 U

UGIL 0.20 U 0.20 U

UG/L 0.20 U 0.20 U

UG/L 0.20 U 0.20 U

UGIL 0.20 U 0.20 U

UG/L 0.50 - U 0.50 U

UGA, 0.20 U 0.20 U

UG/L 0.50 U 0.50 U

UG/L 0.20 U 0.20 U

IT-MW09
5590
23-NOV-97
0-0
Result Val Qlfr

0 .20 U

0 .20 U

0 .20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.50
U

0.20 U

IT-MWIO
5600
14-NOV-97
0-0

Result Val Qlfr

0.20 U

0.20 U

0 .20 U

0 .20 U

0 .20 U

0 .20 U

0 .20 U

0 .20 U

0.50 U

0.20 U

0.50 U

0.20 U
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MK-MWO9
5720
16-NOV-97
0-0

Result Val Qlfr

0 .20 U

0.20 U

0.20 U

0.20 U

0 .20 U

0.20 U

0.20 U

0 .20 U

0 .50 U

0 .20 U

0.50 U

0.20 U



Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZENE

2,4,6-TRINITROTOLUENE

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-NITROTOLUENE

3-NITROTOLUENE

4-AMINO-2,6-DINITROTOLUENE

llMX

NITROBENZENE

RDX

TETRYL

PLUMBROOK
Overburden Wells
Data Summary

MK-MWIO
5730
13-NOV-97
0-0

Fltr Units Result Val Qlfr

UG/L 0.20 U

UGAL 0.20 U

UG/L 0.20 U

UG/L 0.20 U

UGIL 0.20 U

UGAL 0.20 U

UG/L 0.20 U

UGAL 0.20 U

UG/L 0.5Q U

UGAL 0.20 U

UGIL 0.50 U

UG/L 0.20 U

MK-MWlI
5740
18-NOV-97
0-0

Result Val Qlfr

0 .20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.50 U

0.20 U

MK-MW12
5750
17-NOV-97
0-0
Result Val Qlfr

0 .20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.50 U

0.20 U

MK-MW14
5760
16-NOV-97
0-0

Result Val Qlfr

0 .20 U

0.20 U

0.20 U

0.20 U

0 .20 U

0 .20 U

0 .99 U

0 .20' U

0 .50 U

0.20 U

0.50 U

0.20 U

MK-MW15
5770
16-NOV-97
0-0

Result

0.20

0 .20

0 .20

0 .20

0 .20

0 .20

0 .68

0 .20

0 .50

0.20

0.50

0.20
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Val Qlfr
U
U
U
U
U
U
U
U
U
U
U
U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth
WELLS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZENE

2,4,6-TRINITROTOLUENE

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-NITROTOLUENE

3-NITROTOLUENE

4-AMINO-2,6-DINITROTOLUENE

llMx

NITROBENZENE

RDX

TETRYL

PLUMBROOK
Overburden Wells
Data Summary

Page 77

MK-MW16 MK-MW17 MK-MW19 MK-MW20 MK-MW22
5780 5790 5800 5810 5920
2 1 -NOV-97 21-NOV-97 16-NOV-97 16-NOV-97 14-NOV-97
0-0 0-0 0-0 0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlft Result Val Qlfr

UGIL 0.20 U 2 .0 U 0.20 U 13 U 0.24

UG/L 0.20 U 2 .0 U 0.20 U 36 U 0.20 U
UGIL 0.20 U 2 .0 U 0.20 U 4 .0 U 0.74

UGIL 0.20 U 2 .0 U 0.20 U 4 .0 U 0.20

UGAL 0.20 U 2 .0 U 0.20 U 4 .0 U 0.53

UGIL 0.20 U 2.0 U 0.20 U 4 .0 U 0.20 U

UGIL 0.20 U 2 .6 U 0.20 U 4 .0 U 0.20 U

UG/L 0.20 U 3 .6 0.20 U 4 .0 U 0.62

UGIL 0.50 U 5 .0 U 0.50 U 10 U 0.50 U

UGA . 0 .20 U 2 .0 U 0.20 U 5 .6 U 0.20 U
UG/L 0.50 U 5 .0 U 0.50 U 10 U 0.50 U

UG/L 0.20 U 2 .0 U 0.20 U 4 .0 U 0.20 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location : MK-MW23 MK-MW24
Sample No : 5830 5840
Sample Date : 16-NOV-97 13-NOV-97
Depth 0-0 0-0

WELLS-W:EXPLOSIVES-W Fitt Units Result Val Qlfr Result

1,3,5-TRINITROBENZENE UG/L 0.20 U 1 .0

1,3-DINITROBENZENE UGA, 0.20 U 1 .0
2,4,6-TRINITROTOLUENE UGAL 0.20 U 1 .0

2,4-DINITROTOLUENE UG/L 0.20 U 1 .0

2,6-DINITROTOLUENE UGAL 0.20 U 1 .0

2-NITROTOLUENE UG/L 0.20 U 1 .0

3-NITROTOLUENE UGIL 0.20 U 1 .0

4-AMINO-2,6-DINITROTOLUENE UG/L 0.20 U 1 .0

111VIX UG/L 0.50 U 2 .5

NI FROBFNZENEI UG/L 0.20 U 1 .0

RIM UG/L 0.50 U 2 .5

TETRYL UG/L 0.20 U 1 .0

PB-PR-MW7 PB-PR-MW8
5690 5700
17-NOV-97 17-NOV-97
0-0 0-0

Val Qlfr Result Val Qlfr Result Val Qlfr
--------- -------
U 2000 1500

U 1500 1500

U 100 U 100 U

U 1200 1300

U 100 U 100 U

U 100 U 100 U

U 100 U 100 U

U 100 U 100 U

U 250 U 250 U

U 100 U 100 U

U 250 U 500 U

U 100 U too U .
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PB-PR-MW9
5710
17-NOV-97
0-0

Result Val Qlfr

10 U

35

10 U

28

10 U

10 U

10 U

10 U

25 U

10 U

25 U

10 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WU-LLS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZENE

2,4,6-TRINITROTOLUENE

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-NITROTOLUENE

3-NITROTOLUENE

4-AMINO-2,6-DINi-rROTOLUENE

llMx

NITROBENZENE

RDX

TETRYL

Fltr Units

UG/L

LIG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

PB-TNTA-MWIO
5610
18-NOV-97
0-0

Result Val Qlfr

0 .20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0 .20 U

0 .50 U

0 .20 U

PB-TNTA-MW 11
5620
18-NOV-97
0-0
Result Val Qlfr

0.20 U

0.20 U

0.20 U

0 .20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.50 U

0.20 U

PB-TNTC-MW3
5630
21-NOV-97
0-0

Result Val Qlfr

0 .20 U

0 .20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.50 U

0.20 U

PB-TNTC-MW4
5640
24-NOV-97
0-0
Result Val Qlfr

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0 .50 U

0 .20 U
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PB-TNTC-MW5
5650
21 -NOV-97
0-0

Result Val Qlfr

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.50 U

0.20 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date:
Depth

WELLS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZENE

2,4,6-TRINi,rROTOLUENE

2.4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-NITROTOLUENE

3-NITROTOLUENE

4-AMINO-2,6-DINITRo,rOLUENL-'

IlMX

NITROBENZENE'

RIA

,m-rRYL

Fltr Units

UG/L

UGfL

UG/L

UG/L

UG/L

UGIL

UG/L

UGfL

UG/L

UG/L

UG/L

UG/L

PB-TNTC-MW6
5660
20-NOV-97
0-0

Result Val Qlfr

0 .20 U

0 .20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0 .20 U

0 .50 U

0.20 U

0.50 U

0.20 U

PB-WA-MWI
5670
2 1-NOV-97
0-0

Result Val Qlfir

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.50 U

0.20 U

PB-WA-MW2
5680
23-NOV-97
0-0

Result Val Qlfr

6 .8 U

7 .4 U

2 .0 U

5 .5 U

2 .0 U

2 .0 U

2 .0 U

2 .0 U

5 .0 U

2 .0 U

5.0
U

4 .6 U
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PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth
WELLS-W:CYANIDE-W

ro,rAL CYANIDE

Fltr Units

MG/L

GCL-MWOI
5850
20-NOV-97
0-0

Result Val QIfr

0.010 U

GCL-MW02A
5860
20-NOV-97
0-0

Result Val QIfr

0.010 U

GCL-MW02B
5870
20-NOV-97
0-0

Result Val QIfr

0.010 U

GCL-MW03
5880
20-NOV-97
0-0

Result Val QIfr
.. . . . . . . . .. . . . .
0.010 U
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IT-AAI-GW-002
5490
20-NOV-97
0-0
Result Val QIfr

0.010 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98 Page 82

Sample Location : IT-AA3-GW-002 IT-ABG-GW-002 IT-MWOI IT-MWO2 IT-MWO5
Sample No : 5510 5520 5530 5540 5550
Sample Date : 19-NOV-97 19-NOV-97 19-NOV-97 21-NOV-97 19-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:CYANIDE-W FItr Units Result Val Qlfr Result Val QIfr Result Val QIfr Result Val QIfr Result Val QIfr
TOTAL CYANIDE MG/L 0.010 U 0.010 U 0.010 U

. . . . . . . . . .
0 .010 U

------ -
0.010 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date:
Depth

WELLS-W :CYANIDE-W

TOTAL CYANIDE

PLUMBROOK
Overburden Wells
Data Summary

IT-MWO6 IT-MWO8
5560 5580
19-NOV-97 19-NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr

MG/L 0.010 U 0.010 U

IT-MWO9
5590
23-NOV-97
0-0
Result Val Qlfr

0.010 U

IT-MWIO
5600
14-NOV-97
0-0

Result Val Qlfr
. . . . . . .... . . . . .
0.010 U
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MK-MWO9
5720
16-NOV-97
0-0

Result Val Qlfr

0.010 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date: 03/12/98 Page 84

Sample Location : MK-MWIO MK-MWII MK-MW12 MK-MW14 MK-MW15
Sample No : 5730 S740 S750 5760 S770
Sample Date : 13-NOV-97 18-NOV-97 17-NOV-97 16-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:CYANIDE-W Fltr Units Result Val QlIr Result Val Qlfr Result Val QIfr Result Val QIfr Result Val QIfr
TOTAL CYANIDE MGIL 0.010 U 0.010 U

.. . .. .. . . . . .. .
0.010 U

--.- - - - ., . . . . . .. .
0 .010 U 0.010 U



Sample Location : MK-MW16 1 W17 MK-MW19
Sample No : 5780 5800
Sample Date : 2 1-NOV-97 21-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:CYANIDE-W FItr Units Result Val Qlfr Result Val QIfr Result Val QIfr

TOTAL CYANIDE MG/L 0.010 U
----------
0 .010 U 0.010 U

MK-MW20
5810
16-NOV-97
0-0
Result Val Qlfir

0.010 U

MK-' '2
582
14-N~ -97
0-0
Result Val QIfr

0.010 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:CYANIDE-W

TOTAL CYANIDE

Fltr Units

MG/L

PB-TNTA-MW 11
5620
18-NOV-97
0-0

Result Val QIfr

0.010 U

PB-TN,rc-MW3
5630
21-NOV-97
0-0

Result Val QIfr

0.010 U

PB-TNTC-MW4
5640
24-NOV-97
0-0

Result Val QIfr
0 .010 U

PB-TNTC-MW5
5650
21-NOV-97
0-0

Result Val QIfr

0.010 U

Page 87

PB-TNTC-MW6
5660
20-NOV-97
0-0

Result Val QIfr

0.010 U



PLUMBROOK
Overburden Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:CYANIDE-W

TOTAL CYANIDE

PB-WA-MWI
5670
2 1 -NOV-97
0-0

Fltr Units Result Val QIfr

MG/L 0.0-10 U

PB-WA-MW2
5680
23-NOV-97
0-0

Result Val Qlfr

0.079

Page 88



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : GCL-MWOI GCL-MW02A
Sample No : 5850 5860
Sample Date : 20-NOV-97 20-NOV-97
Depth 0-0 0-0

WELLS-W:VOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr

1, 1, 1 -TRICHLOROETRANE UG/L

1, 1,2,2-TETPLACHLOROETHANE UG/L

1,1,2-TRICHLOROETHANE UG/L

IJ-DICHLOROETHANE UGIL

IJ-DICHLOROETHENE UG/L

1,2-DICIILOROETHANE UG/L

1,2-DICHLOROETHENE (TOTAL) UGfL

1,2-DICHLOROPROPANE UG/L

2-BUTANONE UG/L

2-11EXANONE UG/L

4-METHYL-2-PENTANONE UG/L

ACETONE UG/L

BENZENE UG/L

BROMODICHLOROMETHANE UG/L

BROMOFORM UG/L

BROMOMETHANE UG/L

CARBON DISULFIDE UG/L 0.64 1

CARBON TETRACHLORIDE UG/L

CHLOROBENZENE UG/L

CHLOROETHANE UG/L

CHLOROFORM UG/L

CHLOROMETHANE UG/L

CIS- 1,3-DICHLOROPROPENE UG/L

DIBROMOCHLOROMETHANE UG/L

ETHYLBENZENE UG/L

MEII IYLENE CIILORIDE UG/L 1 .0 U

STYRENE UG/L

TETRACHLOROETHENE UG/L

TOLUENE UG/L

GCL-MW02B
5870
20-NOV-97
0-0

Result Val Qlfr

1 .0 U

GCL-MW03
5880
20-NOV-97
0-0

Result Val Qlfr

1 .0 U

Page

IT-AAI-GW-002
5490
20-NOV-97
0-0
Result Val QlfT

1 .0 U



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : IT-AA3-GW-002 IT-ABG-GW-002 IT-MWOI
Sample No : 5510 5520 5530
Sample Date : 19-NOV-97 19-NOV-97 19-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:VOLATILES-W

--
Fltr Units--- -- -- -

Result Val Qlfr Result Val Qlfr Result Val Qlfr
1, 1, 1-TRICHLOROETHANE UG/L
1, l,2,2-TETRACHLOROETH.ANE UG/L
1 . 1,2-TRICHLOROETHANE UG/L

IJ-DICHLOROETHANE UG/l,
IJ-DICHLOROETHENE UG/L
1,2-DICHLOROETHANE UG/L

1,2-DICHLOROETHENE (TOTAL .) UG/L

1,2-DICHLOROPROPANE UG/L
2-BUTANONE UG/l,
2-11EXANONE UG/L

4-METHYL-2-PENTANONE UG/L

ACETONE UG/L

BENZENE UG/l, 0.53 1
BROMODICHLOROMETHANE UG/L
BROMOFORM UG/L
BROMOMETHANE UG/L
CARBON DISULFIDE UG/L 0.24 1
CARBON TETRACHLORIDE UG/L

CHLOROBENZENE UG/L
CHLOROETHANE UG/L
CHLOROFORM UG/L

CHLOROMETHANE UG/L

CIS- 1,3-DICHLOROPROPENE UG/L

DIBROMOCHLOROMETI IANE UG/l,
1 : I'l IYI .III:NZI:Nl : UGIL
NUA I IN'I .I :Nl : CI ll .0KIDI :. UG/l, 1 .0 U
S I YRFNE U(;/L
TETRACHLOROET111-NF UG/L

ToLUENE UG/L

Page 2

IT-MWO2
5540
2 1 -NOV-97
0-0

IT-MW05
5550
19-NOV-97
0-0

Result Val Qlfr Result Val Qlfr

22 1

0 .21 1

1 .0 U 1 .0 U



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : IT-MWO6
Sample No : 5560
Sample Date : 19-NOV-97
Depth 0-0
WELLS-W:VOLATILES-W FItr Units Result Val QIfr

1, 1, 1 -TRICHLOROETI LANE
----- --------

UG/L

1,1,2,2-TETRACHLOROETRANE UG/L

1,1,2-TRICHLOROETIIANE UGIL

1,1-DICHLOROETHANE UG/L

1,1-DICHLOROETHENE UG/L

1,2-DICHLOROETHANE UG/L

1,2-DICHLOROETHENE (TOTAL) UG/L

1,2-DICHLOROPROPANE UGIL

2-BUTANONE UG/L

2-liEXANONE UG/L

4-ME'niYL-2-PENTANONE UG/L

ACETONE UG/L

BENZENE UG/L

BROMODICHLOROMETHANE UG/L

BROMOFORM UG/L

BROMOMETHANE UGIL

CARBON DISULFIDE UG/L

CARBON TETRACHLORIDE UG/L

CHLOROBENZENE UG/L

CHLOROETHANE UG/L

CHLOROFORM UG/L

CHLOROMETHANE UGIL

CIS-1,3-DICHLOROPROPENE UG/L

DIBROMOCIILOROMETHANF UG/L

FFIIYLBENZENE UG/L

MFTIIYLENE CHLORIDE UG/L

STYRENE UG/L

TFTRACHLOROETIIENE UGAL

TOLUENE UG/L 0.20 1

Page 3

IT-MW08 IT-MWO9 IT-MWIO MK-MWO9
5580 5590 5600 5720
19-NOV-97 23-NOV-97 14-NOV-97 16-NOV-97
0-0 0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val QIfr Result Val Qlfr

0 .17 1

0 .17 1

1 .0 U

0.13 1



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : MK-MWIO
Sample No : 5730
Sample Date : 13-NOV-97
Depth 0-0
WELLS-W:VOLATILES-W Fltr Units Result Val Qlfr

1, 1, 1-TRICHLOROETHANE UG/L
1, 1,2,2-TETRACHLOROETI IANE UG/L
1, 1,2-TRICHLOROETHANE UG/L

IJ-DICHLOROETHANE UG/L

IJ-DICHLOROETHENE UG/L

1,2-DICHLOROETHANE UG/L
1,2-DICHLOROETHENE (TOTAL) UG/L

1,2-DICHLOROPROPANE UG/L
2-BUTANONE UG/L

2-HEXANONE UG/L

4-METIIYL-2-PENTANONE UG/L

ACETONE UG/L
BENZENE UG/L

BROMODICHLOROMETHANE UG/L

BROMOFORM UG/L
BROMOMETHANE UG/L

CARBON DISULFIDE UG/L

CARBON TETRACHLORIDE UG/L

CHLOROBENZENE UG/L

CHLOROETHANE UG/L

CHLOROFORM UG/L
CHLOROMETHANE UG/L

CIS- 1,3-DICHLOROPROPENE UGIL

DIBROMOCHLOROMETHANE UG/L

ETHYLBENZENE UG/L .

ME1 I IYLENE CHLORIDE UG/L
STYRENE UG/L

TETRACHLOROETHENE UG/I .
TOLUENE UG/L

Page 4

MK-MWII MK-MW12 MK-MW14 MK-MW15
5740 5750 5760 5770
18-NOV-97 17-NOV-97 16-NOV-97 16-NOV-97
0-0 0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

0.31 1

1 .0 U

0.32 1 0.38 1

1 .0 U 1 .0 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

1, 1, 1 -TRICHLOROETHANE

1, 1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

[,I-DICHLOROETHANE

1, 1 -DICHLOROETHENE

1,2-DICHLOROETHANE

1,2-DICHLOROETHENE (TOTAL)

1,2-DICHLOROPROPANE

2-BUTANONE

2-HEXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS- 1,3-DICHLOROPROPENE

DIBROMOCHLOROMETRANE

ETIIYLBENZENE

METHYLENECHLORIDE

SFYRENE

TETRACHLOROETHENE

TOLUENE

PLUMBROOK
OverburdenWells
Him Data Summary

Page 5

MK-MW16
5780
21-NOV-97
0-0

Fltr Units Result Val Qlfr

UG/L

UG/L

UG/L

UGIL

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGAL

UG/L

UG/L

UG/L

UG/L

UGAL

UGIL

UG/L

UGIL

UG/L 1 .0 U

UGfL

UG/L

UG/L

MK-MW17 MK-MW19 MK-MW20 MK-MW22
5790 5800 5810 5820
2 1-NOV-97 16-NOV-97 16-NOV-97 14-NOV-97
0-0 0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val QlfT

170

17

3 .4

2 .5

71

1 .0 U

6 .1 13000



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03112/98

Sample Location :
Sample No :
Sample Date:
Depth

WELLS-W:VOLATILES-W

1, 1, 1 -TRICHLOROETHANE

1,1,2,2-TETPACHLOROETIIANE

1,1,2-TRICHLOROETHANE

I,I-DICHLOROETHANE

I,I-DICHLOROETHENE

1,2-DICHLOROETRANE

1,2-DICHLOROETHENE (TOTAL)

1,2-DICHLOROPROPANE

2-BUTANONE

2-11EXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROET14ANE

CHLOROFORM

CHLOROMETIIANE

CIS-1,3-DICHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

ML-."['IIYLI'N[-'('111.ORIDE

STYRENE

TFTRACI ]LOROETHENE

TOLUENE

MK-MW23
5830
16-NOV-97
0-0

FItr Units Result Val Qlfr

UGIL

UG/L

UGfL

UG/L

UG/L

UG/L

UG/L

UG/L

UG/I,

UG/L

UG/L

UG/L 68 1

UG/l,

UG/L

UG/L

UG/L

UG/L 0.37 1

UG/1,

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

1JG/L 1 .0 U

UG/l,

UG/L

UG/L

Page 6

MK-MW24 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9
5840 5690 5700 5710
13-NOV-97 17-NOV-97 17-NOV-97 17-NOV-97
0-0 0-0 0-0 0-0
Result Val QIfr Result Val Qlfr Result Val QIfr Result Val QIfr

5 .0 U 5 .7 U 2 .0 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

1, 1, 1-TRICHLOROETHANE

1, 1,2,2-TETRACHLOROETHANE

1, 1,2-TRICHLOROETHANE

1,1-DICHLOROETRANE

IJ-DICHLOROETHENE

1,2-DICHLOROETHANE

1,2-DICHLOROETHENE (TOTAL)

1,2-DICHLOROPROPANE

2-BUTANONE

2-11EXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETRANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETRANE

CIS- 1,31-DICHLOROPROPENE

DIBROMOCIILOROMETIIANE

ETHY1.111-WENE.

Kil . I I INI FNI : CHLORIDE

S FYRI;N F

TETKACHLOROETHENE

TOLUENE

PLUMBROOK
OverburdenWclls
Hits Data Summary

PB-TNTA-MWI0
5610
18-NOV-97
0-0

Fltr Units Result Val QIfr

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGIL

UG/L

UG/L

UG/L

UG/L 35 j

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGIL

UG/L

UG/L

UG/L

UGIL

UG/L

UG/L

UGIL

UG/L

UG/L

UG/L

PB-TNTA-MWII
5620
18-NOV-97
0-0

Result Val QIfr

PB-TNTC-MW3
5630
2 1-NOV-97
0-0
Result Val QIfr

PB-TNTC-MW4
5640
24-NOV-97
0-0
Result Val Qlfr

Page 7

PB-TNTC-MW5
5650
21-NOV-97
0-0

Result Val QIfr

1 .0 U

1 .0 U



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

1,1,1-TRICHLOROET14ANE

1, 1,2,2-TETRACHLOROETHANE

1, 1,2-TRICHLOROETI IANE

1, 1-DICHLOROETHANE

1, 1-DICHLOROETI IENE

1,2-DICHLOROETHANE

1,2-DICHLOROETHENE (TOTAL)

1,2-DICHLOROPROPANE

2-BUTANONE

2-1 IEXANONE

4-METIIYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,3-DICHLOROPROPENE

DIBROMOCI ILOROMETIIANE

ETI IYI .Ill-'NZLNI-'

ME I'l IYLENI : Cl lI .0RIDF

STYRENE

TETRACHLOROETM:NE

'J'OLUENE

Fltr Units

UG/L

UGIL

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UCP/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/1-

UG/1,

UGA,

UG/L

UG/L

PB-TNTC-MW6
5660
20-NOV-97
0-0
Result Val Qlfr

1 .0 U

PB-WA-MWI
5670
2 1 -NOV-97
0-0

Result Val Qlfr

1 .0

1 .0

U

U

PB-WA-MW2
5680
23-NOV-97
0-0
Result Val Qlfr

Page 8



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth
WELLS-W:VOLATILES-W

TRANS- 1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

GCL-MWOI
5850
20-NOV-97
0-0

Fltr Units Result Val Qlfr

UG/L

UG/L

UG/L

UGfL

GCL-MW02A GCL-MW02B GCL-MW03
5860 5970 5880
20-NOV-97 20-NOV-97 20-NOV-97
0-0 0-0 0-0

Result Val Qlfr Result Val QIfr Result Val QIfr

Page 9

IT-AA I -GW-002
5490
20-NOV-97
0-0

Result Val Qlfr



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

TRANS-1,3-DICHLOROPROPENE

TPJCHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

Fltr Units

UG/L

UGIL

UG/L

UG/L

PLUMBROOK
OverburdenWells
Hits Data Summary

Page 10

IT-AA3-GW-002 IT-ABG-GW-002 IT-MWOI IT-MWO2 IT-MW05
5510 5520 5530 5540 5550
19-NOV-97 19-NOV-97 19-NOV-97 21-NOV-97 19-NOV-97
0-0 0-0 0-0 0-0 0-0
Result Val QIfr Result Val Qlfr Result Val QIfr Result Val QIfr Result Val QIfr

0.35 1 0 .31 1



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

TRANS-1,3-DICHLOROPROPENE

,rRiCHLOROETHENE

VINYL CHLORIDE

XYLENES JOTAL)

PLUMBROOK
OverburdenWells
Hits Data Summary

IT-MWO6 IT-MWO8
5560 5580
19-NOV-97 19-NOV-97
0-0 0-0

FItr Units Result Val Qlfr Result Val Qlfr

UG/L
---- ------

UG/L

UGIL

UGIL

IT-MWO9
5590
23-NOV-97
0-0
Result Val Qlfr

IT-MW10
5600
14-NOV-97
0-0

Result Val Qlfr

Page I I

MK-MWO9
5720
16-NOV-97
0-0

Result Val Qlfr

0.13 .1



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

TRANS- 1,3m!)ICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

MK-MWIO
5730
13-NOV-97
0-0

Fltr Units Result Val QIfr

UG/L

UG/L

UG/L

UG/L

MK-MWII MK-MW12
5740 5750
18-NOV-97 17-NOV-97
0-0 0-0
Result Val Qlfr Result

MK-MW14
5760
16-NOV-97
0-0

Val Qlfr Result Val Qlfr

Page 12

MK-MWIS
5770
16-NOV-97
0-0

Result Val Qlfr
- ---------- -



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

TRANS- 1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

PLUMBROOK
OvcrburdenWells
Hits Data Summary

MK-MW16 MK-MW17
5780 5790
2 1-NOV-97 21-NOV-97
0-0 0-0

FItr Units Result Val Qlfr Result

UG/L

UG/L

UG/L

UG/L

Page 13

MK-MW19 MK-MW20 MK-MW22
5800 5810 5820
16-NOV-97 16-NOV-97 14-NOV-97
0-0 0-0 0-0

Val QIfr Result Val QIfr Result Val Qlfr Result Val QIfr

100 1



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98 Page 14

Sample Location : MK-MW23 MK-MW24 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9
Sample No : 5830 5840 5690 5700 5710
Sample Date : 16-NOV-97 13-NOV-97 17-NOV-97 17-NOV-97 17~NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W :VOLATILES-W Fltr Units Result Val Qlfr Result Val QlfT Result Val Qlfr Result Val Qlfr Result Val Qlfr
TRANS-1,3-DICHLOROPROPENE UG/L

TRICHLOROETHENE UG/L
VINYL CHLORIDE UG/L

XYLENES(TOTAL) UGIL



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

Fltr Units

UGIL

UG/L

UGIL

UGIL

PB-TNTA-MWIO
5610
18-NOV-97
0-0
Result Val Qlfr

PB-TNTA-MWII
5620
18-NOV-97
0-0
Result Val Qlfr

PB-TNTC-MW3
5630
2 1 -NOV-97
0-0
Result Val Qlfr

PB7TNTC-MW4
5640
24-NOV-97
0-0
Result Val QlfT

Page 15

PB-TNTC-MW5
5650
2 1-NOV-97
0-0
Result Val QIff



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

TRANS- 1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

PLUMBROOK
OverburdenWells
Hits Data Summary

PB-TNTC-MW6
5660
20-NOV-97
0-0

FItr Units Result Val Qlft

UG/L

UG/L

UGIL

UG/L

PB-WA-MW1
5670
21 -NOV-97
0-0

Result Val QIfr

PB-WA-MW2
5680
23-NOV-97
0-0

Result Val QIfr

0 .17 1

Page 16



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:TOC-W

TOTAL ORGANIC CARBON

PLUMBROOK
OverburdenWells
Hits Data Summary

GCL-MWOI GCL-MW02A
5850 5860
20-NOV-97 20-NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val QIfr

MG/L 5 .4 4 .5

GCL-MW02B
5870
20-NOV-97
0-0
Result Val Qlfr

2 .7

GCL-MW03
5880
20-NOV-97
0-0
Result Val Qlfr

4 .2

Page 17

IT-AAI-GW-002
5490
20-NOV-97
0-0

Result Val Qlfr
-------------

6 .9



PLUMBROOK
OvcrburdenWells
Hits Data Summary

Report Date : 03/12/98 Page 18

Sample Location : IT-AA3-GW-002 IT-ABG-GW-002 IT-MWOI IT-MWO2 IT-MWOS
Sample No : 5510 5520 5530 5540 5550
Sample Date : 19-NOV-97 19-NOV-97 19-NOV-97 21-NOV-97 19-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:TOC-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val QIfr Result Val Qlfr Result Val QIfr
TOTAL ORGANIC CARBON MG/L 4.5 13

----- --------
8 .6

- ------
41 4 .7



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98 Page 19

Sample Location : IT-MWO6 IT-MWO8 IT-MWO9 IT-MWIO MK-MW09

Sample No : 5560 5580 5590 5600 5720
Sample Date : 19-NOV-97 19-NOV-97 23-NOV-97 14-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:TOC-W Flu Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr
. . . . .. . . . . . . . . . .

TOTAL ORGANIC CARBON MG/l, 3 .8 4 .4 2 .9 2 .7 1 .5



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98 Page 20

Sample Location : MK-MWIO MK-MWI1 MK-MW12 MK-MW14 MK-MWI5
Sample No : 5730 5740 5750 5760 5770
Sample Date : 13-NOV-97 18-NOV-97 17-NOV-97 16-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:TOC-W FItr Units Result Val QIfr Result Val QIfr Result Val QIfr Result Val QIff Result Val QIfr

TOTAL ORGANIC CARBON MG/l, 1 .4 3.1 2.0 6.1 2.6



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:*roc-w

TOTAL ORGANIC CARBON

MK-MW16 MK-MW17 MK-MW19
5780 5790 5800
2 1 -NOV-97 21-NOV-97 16-NOV-97
0-0 0-0 0-0

Fltr Units Result Val QIfr Result Val QIfr Result Val QIfr

MG/L 2 .5 3 .4 2 .9

MK-MW20
5810
16-NOV-97
0-0
Result Val QIfr

12
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MK-MW22
5820
14-NOV-97
0-0

Result Val QIfr



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:TOC-W

TOTAL ORGANICCARBON

PLUMBROOK
OverburdenWells
Hits Data Summary

MK-MW24 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9
5840 5690 5700 5710
13-NOV-97 17-NOV-97 17-NOV-97 17-NOV-97
0-0 0-0 0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

MG/L 21 2700 14000 1300

Page 22

PB-TNTA-MWIO
5610
18-NOV-97
0-0

Result Val Qlfr

4 .2



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:TOC-W

TOTAL ORGANIC CARBON

PLUMBROOK
OverburdenWells
Hits Data Summary

PB-TNTA-MWII PB-TNTC-MW3
5620 5630
18-NOV-97 2 1-NOV-97
0-0 0-0,

Fltr Units Result Val Qlfr Result Val QIfr

MG/L 4.5, 2 .4

PB-TNTC-MW4
5640
24-NOV-97
0-0

Result Val Qlfr

2 .6

PB-TNTC-MW5
5650
21-NOV-97
0-0
Result Val Qlfr

3 .0

Page 23

PB-TNTC-MW6
5660
20-NOV-97
0-0

Result Val Qlfr

to



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:TOC-W

TOTAL ORGANIC CARBON

PLUMBROOK
OverburdenWells
Hits Data Summary

PB-WA-MWI
5670
21-NOV-97
0-0

Fltr Units Result Val QIfr

MG/L 2 .1

PB-WA-MW2
5680
23-NOV-97
0-0

Result Val QIfir
.. .. . . . .. ... .
970

Page 24



Report Date : 03/12/98

Sample Location
Sample No :
Sample Date :
Depth

WELLS-W :SEMIVOLATILES-W FItr Units

1,2,4-TRICHLOROBENZENE UGIL

1,2-DICHLOROBENZENE UG/L

1,3-DICHLOROBENZENE UG/L

1,4-DICIILOROBENZENE UG/L

2,2'-OXYBlS(l-CHLOROPROPANE) UG/L

2,4,5-TRICHLOROPHENOL UG/L

2,4,6-TRICHLOROPIIENOL UG/L

2,4-DICHLOROPHENOL UG/11

2,4-DIMETHYLPHENOI, UG/L

2,4-DINITROPHENOL UG/L

2,4-DINITROTOLUENE UG/L

2,6-DINITROTOLUENE UG/1-

2-CHLORONAPHTHALENE UG/L

2-CHLOROPHENOL UG/L

2-METHYLNAPHTHALENE UGIL

2-METHYLPHENOL UG/L

2-NITROANILINE UG/L

2-NITROPHENOL UG/L

3,3'-DICHLOROBENZIDINE UG/L

3-NITROANILINE UGIL

4,6-DINITRO-2-METHYLPHENOL UG/L

4-BROMOPHENYL PHENYL ETHER UG/L

4-CHLORO-3-METHYLPFIENOL UG/L

4-CHLOROANILINE UG/l,

4-CHLOROPHENYL PIIENYL ETHER UGA,

4-MrnlYLPHENOL UGA,

4-NITROANILINE UG/l,

4-NITROPHENOL UG/1-

ACENAPHTHENE UG/L

PLUMBROOK
OverburdenWells
Hits Data Summary

GCL-MWOl GCL-MW02A GCL-MW02B GCL-MW03
5850 5860 5870 5880
20-NOV-97 20-NOV-97 20-NOV-97 20-NOV-97
0-0 0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Ql fir

Page 25

IT-AAI-GW-002
5490
20-NOV-97
0-0

Result Val Qlfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

1,2,4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2,2'-OXYBIS(I -CHLOROPROPANE)

2,4,5-TRICHLOROPIIENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPIIENOL

2,4-DIMETHYLPHENOL

2,4-I)INFIROPIIENOL

2,4-DINITROTOLUFNE

2,6-DINITROTOLUENE

2-CHLORONAPHTRALENE

2-CHLOROPHENOL

2-METHYLNAPHTRALENE

2-METH`YLPHENOL

2-NITROANILINE

2-NITROPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METRYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-MET[fYLPHENOL

4-CHLOROAN ILINE

4-CHLOROPIIENYL PIIENYL ETHER

4-M[:'I'IIYLPIII :NOI .

4-NFIROANILINF

4-NITROPHENOL

ACENAPHTHEN

Fltr Units

UG/l,

UG/l,

UG/L

UG/L

UG/L

UG/L

UG/L

UG/I.

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/1 .

UGIL

UG/L

UGIL

UG/L

UG/L

UG/L

UG/I .

UG/L

UGIL

UG/L

IT-AA3-GW-002
5510
19-NOV-97
0-0

Result Val Qlfr

IT-ABG-GW-002
5520
19-NOV-97
0-0

Result Val QIfr

Page 26

IT-MWOI IT-MWO2 IT-MWO5
5530 5540 5550
19-NOV-97 2 1 -NOV-97 19-NOV-97
0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val QIfr

43

7 .1 1

1 .5 1

12 1



Report Date : 03/12198

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

1,2,4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1.3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2,2'-OXYBIS(I -CHLOROPROPANE)

2,4,5-TRICHLOROPIIENOL

2,4,6-TRICHLOROPHENOL

2,41-DICHLOROPHENOL

2,41-DIMETHYLPHENOL

2,4-DINITROPIIENOL

2.4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTRALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

4-CHLOROANILINE

4-CHLOROPHENYL PHENYI, ETHER

4-METIMAIINOL

4-NITROANILINE

4-NITROPHENOL

ACLNAPHTHENE

PLUMBROOK
OverburdenWells
Hits Data Summary

IT-MWO6
5560
19-NOV-97
0-0

Fltr Units Result Val Qlfr

UG/L

UG/L

UG/L

UG/L

UG/L

UGAL

UG/L

UGIL

UGA .

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGAL

UG/L

UGfL

UG/1-

UG/L

UG/1-

UG/L

UG/L

UCYL

IT-MWO8
5580
19-NOV-97
0-0

Result Val QIfr

Page 27

IT-MWO9 IT-MWIO MK-MWO9
5590 5600 5720
23-NOV-97 14-NOV-97 16-NOV-97
0-0 0-0 0-0
Result Val QIfr Result Val QIfr Result Val Qifr

. . . . . . . . .. .



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : MK-MWIO MK-MW I 1 MK-MW12
Sample No: 5730 5740 5750
Sample Date : 13-NOV-97 18-NOV-97 17-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val QIfr Result Val Qlfr

1,2,4-TRICHLORODENZENE UGIL

1,2-DICIILOROBENZENE UG/L

1,3-DICHLOROBENZENE UG/L

1,4-DICHLOROBENZENE UG/L

2,2'-OXYBIS(I-CHLOROPROPANE) UGIL

2,4,5-TRICHLOROPHENOL UG/L

2,4,6-TRICIILOROPHENOL UG/L

2,4-DICHLOROPHENOL UG/L

2,4-DIMETHYLPHENOL UG/L

2,4-DINITROPHENOL UG/L

2,4-DINITROTOLUENE UG/L

2,6-DINITROTOLUENE UG/L

2-CHLORONAPHTHALENE UG/L

2-CHLOROPHENOL UG/L

2-METHYLNAPHTRALENE UG/L

2-METHYLPHENOL UG/L

2-NITROANILINE UG/L

2-NITROPHENOL UG/L

3,3'-DICHLORODENZIDINE UGfL

3-NITROANILINE UG/L

4,6-DINITRO-2-METHYLPHENOL UGIL

4-BROMOPHENYL PHENYL ETHER UG/L

4-CI]LORO-3-METHYLPHENOL UG/L

4-CHLOROANILINE UG/L

4-C1 ILOROPIIFNYL PHENYL ETHER UG/L

4-MVI'lM.11HENOL. UG/L

4-NITROANILINE UG/I .

4-Ni,rROPtIENOL UG/L

ACENAPHTHEM UG/L

MK-MW14
5760
16-NOV-97
0-0

Result Val Qlfr

Page 28

MK-MWI5
5770
16-NOV-97
0-0
Result Val Qlfr



PLUMBROOK
OverburdenWelis
Hits Data Summary

Report Date : 03/12/99

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

1,2,4-TPJCHLOROBENZENE

1,2-DICI]LOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2,2'-OXYBIS(I-CEILOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

2,4-DICHLOROPHENOL

2,4-DIMETIIYLPHENOI,

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DIMTROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTRALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3,3'-DICHLOROBENZI DINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPliENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METRYLPHENOL .

4-CHLOROANILINE

4-CIILOROPIIENYL PHENYL ETHER

4-Ml :'I'IIYI.PIIENOL

4-MTROANILINE

4-NITROPHENOL

ACEMOEITHENE

MK-MW16
5780
2 1 -NOV-97
0-0

Fltr Units Result Val QIfr

UG/L

UGIL

UGIL

UG/L

UGIL

UGIL

UG/L

UGIL

UG/L

UG/L

UG/L

UGIL

UG/L

UG/L

UG/L

UGIL

UG/L

UG/L

UG/L

UG/L

UGAL

UG/L

UGAL

UGIL

UG/L

UG/L

UGfL

UGfL

UG/L

MK-MW17 MK-MW19
5790 5800
2 1 -NOV-97 16-NOV-97
0-0 0-0

Result Val QIfr Result Val QIfr

MK-MW20
5810
16-NOV-97
0-0

Result Val Qlfr

1300

1200
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MK-MW22
5820
14-NOV-97
0-0

Result Val QIfr



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

1,2,4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1.4-DICHLOROBENZENE

2,2'-OXYBIS(I-CtILOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRIC[iL.OROP"ENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTRALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLP"ENOL

4-CIILOROANILINE

4-CIILOROPIIENYL PIIENYL ETHER

4-METIM.11HENOL

4-NITROANI LINE

4-NITROPHENOL

ACENAPHTHEN1

Fltr Units

UG/L

UG/L

UG/L

UG/L

UG/L

UGIL

UGIL

UG/L

UG/L

UG/L

UG/L

UGIL

UG/L

UG/L

UG/L

UG/L

UG/l,

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGA .

UG/I .

UGA,

UGIL

UGA.

PLUMBROOK
OverburdenWells
Hits Data Summary

Page 30

MK-MW23 MK-MW24 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9
5830 5840 5690 5700 5710
16-NOV-97 13-NOV-97 17-NOV-97 17-NOV-97 17-NOV-97
0-0 0-0 0-0 0-0 0-0
Result Val QIfr Result Val Qlfr Result Val QIfr Result Val QIfr Result Val QIfir

1800

140 1

660 1

6000 48 1

1500 110

190 j

160 1 450 1

2300 1



PLUMBROOK
OvcrburdenWells
Hits Data Summary

Report Date : 03/12198

Sample Location : PB-TNTA-MWIO
Sample No : 5610
Sample Date : 18-NOV-97
Depth 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr

1,2,4-TRICHLOROBENZENE UG/L
1,2-DICHLOROBENZENE UG/L

1,3-DICHLOROBENZENE UG/L
1,4-DICHLOROBENZENE UGIL

2,2'-OXYBIS(I-CHLOROPROPANE) UG/L

2,4,5-TRICHLOROPHENOL UGfL
2,4,6-TRICHLOROPHENOL UG/L
2,4-DICHLOROPHENOL UG/L

2,4-DIMETHYLPIIENOI, UG/L

2,4-DINITROPHENOL UGIL
2,4-DINITROTOLUENE UG/L

2,6-DINITROTOLUENE UG/L

2-CHLORONAPHTHALENE UG/L

2-CHLOROPHENOL UG/L

2-METHYLNAPHTHALENE UG/L

2-METHYLPHENOL UG/L
2-NITROANILINE UG/L

2-NITROPHENOL UGAL

3,3'-DICHLOROBENZIDINE UG/L

3-NITROANILINE UGIL

4,6-DINITRO-2-METHYLPHENOL UG/L

4-BROMOPHENYL PHENYL ETHER UG/L

4-CHLORO-3-METHYLPHENOL UG/L

4-CIILOROANILINE UG/L

4-CIILOROPHENYL PHENYL ETHER UG/L

4-METllYl .Plll:NOl . UG/L

4-NITROANILINE U(;/L

4-NITROPIIENOL UGfL
ACENAPHTIIENE UG/L

PB-TNTA-MW 11
5620
18-NOV-97
0-0

Result Val Qlfr

PB-TNTC-MW3
5630
21-NOV-97
0-0

Result Val Qlfr

PB-TNTC-MW4
5640
24-NOV-97
0-0

Result Val Qlfr
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PB-TNTC-MW5
5650
2 1 -NOV-97
0-0

Result Val Qlfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : PB-TNTC-MW6 PB-WA-MWI PB-WA-MW2
Sample No : 5660 5670 5680
Sample Date : 20-NOV-97 2 1 -NOV-97 23-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr

1,2.4-TRIC"LOROBENZENE UG/l,

1,2-DICHLOROBENZENE UGIL

1,3-DICHLOROBENZENE UG/L

1,4-DICHLOROBENZENE UG/L

2,2'-OXYBIS(I-CHLOROPROPANE) UGAL

2,4,5-TRICIII.OROPIIENOL UG/L

2,4,6-TRICIILOROPHENOI. UGfL

2,4-DICHLOROPHENOL UG/L

2,4-DIMET[IYLPIIENOL UG/L

2,4-DINITROPHENOL UGIL

2,4-DINrrROTOLUENE UG/L

2,6-DINITROTOLUENE UG/L

2-CHLORONAPHTIIALENE UGfL

2-CHLOROPHENOL UG/L

2-METHYLNAPHTHALENE UG/L

2-METHYLPHENOL UGIL

2-NITROANILINE UG/L

2-NITROPHENOL UG/L

3,3'-DICHLOROBENZI DINE UG/L

3-NITROANILINE UGAL

4,6-DINITRO-2-METITYLPHENOL UG/L

4-BROMOPHENYL PHENYL ETHER UGIL

4-CHLORO-3-METHYLPHENOL UGIL

4-CHLOROANILINE UGIL

4-0 ILOROIII WNYL III IFNYI . ETI IER UG/L

4 -Ni 1 : I'l IYI .J'I ll :NOI . UG/L

4-NITROANILINE UG/L

4-NI'I'ROPIII-NOI. UG/L

ACENAPHTHEN! UG/L

Page 32



Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYR.ENE

BENZO(B)FLUORANTHENE

BENZO(GHI)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHLOROETHYL) ETHER

BlS(2-ETHYl-HEXYL) PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DI-N-BUTYI . PHT"ALATE

DI-N-OCTYL PHTHALATE

DIBENZ(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTRALATE

DIMETHYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

IIEXACHLOR013UTADIENE

IIEXACIILOROCYCLOPENTADIENE

III-AACHLOROFTHANE

lNDl :NO(l,2 .3-(-l))PYRFNl :

IS011110RONE

N-NITROSODI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

PLUMBROOK
OverburdenWells
Hits Data Summary

GCL-MWOl
5850
20-NOV-97
0-0

Flu Units Result Val Qlfr

UG/L

UG/L

UGIL

UG/L

UG/L

UGIL

UGIL

UG/L

UG/L

UG/L 100

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGIL

UG/L

UGA,

UG/L

UG/L

UG/L

UGA,

UG/L

UGAI

GCL-MW02A
5860
20-NOV-97
0-0
Result Val Qlfr

GCL-MW02B
5870
20-NOV-97
0-0
Result Val Qlfr

2 .7 j

GCL-MW03
5880
20-NOV-97
0-0

Result Val Qlfr
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IT-AAI-GW-002
5490
20-NOV-97
0-0

Result Val Qlfr



PLUMBROOK
OverburdenWells

Hits Data Summary

Report Date : 03/12/98

Sample Location : IT-AA3-GW -002 IT-ABG-GW-002
Sample No: 5510 5520
Sample Date : 19-NOV-97 19-NOV-97
Depth 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr

ACENAPHTHYLENE UGIL

ANTHPLACENE UG/L

BENZO(A)ANTHP,ACENE UGfL

BENZO(A)PYRENE UG/L

BENZO(B)FLUORANTHENE UGIL

BENZO(GHI)PERYLENE UG/L

BENZO(K)FLUORANTHENE UG/L

BIS(2-CHLOROETHOXY)METHANE UG/L

BIS(2-CHLOROETHYL) ETHER UG/L

BlS(2-ETHYLHEXYL) PH-rHALA-rE UG/L

Bum BENZYL PHTIIALATE UG/L

CARBAZOLE UGIL

CHRYSENE UG/L

DI-N-BUTYL PlIT14ALATE UG/L

DI-N-OCTYL PHTHALATE UG/L

DIBENZ(A,H)ANTHRACENE UG/L

DIBENZOFURAN UGIL

DIETHYL PHTIIALATE UG/L

DIMETHYL PHTHALATE UG/L

FLUORANTHENE UGfL

FLUORENE UG/L

HEXACHLOROBENZENE UGIL

HEXACHLOROBUTADIENE UGAL

IIEXACIILOROCYCLOPENTADIENF UG/L

11EXACHLOROETRANE UG/L

INDENO(1,2,3-CD)PYP,ENE UG/L

ISOPIIORONE UG/L

N-NITROSODI-N-PPIAPYLAMINE UG/L

N-NITROSODIPH .. AMINE UGIL

IT-MWOl
5530
19-NOV-97
0-0
Result Val Qlfr

IT-MWO2
5540
2 1-NOV-97
0-0

Result Val Qlfr
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IT-MWO5
5550
19-NOV-97
0-0
Result Val Qlfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location
Sample No :
Sample Date :
Depth

WELLS-W : SEMIVOLATILES-W FItr Units

ACENAPHTHYLENE UG/L

ANTHPLACENE UG11-

BENZO(A)ANTHRACENE UG/L

BENZO(A)PYRENE UG/L

BENZO(B)FLUORANTHENE UG/L

BENZO(GHI)PERYLENE UG/L

BENZO(K)FLUORANTHENE UG/L

BIS(2-CHI.OROETROXY)METHANE UGIL

BIS(2-CHLOROETHYL) ETHER UG/L

BIS(2-ETHYLIIEXYL) PHTHALATE UG/L

BUTYI. BFNZYL PHTRALATE UG/L

CARBAZOLE UG/L

CHRYSENE UG/L

DI-N-BUTYL PHITIALATE UGfL

DI-N-OCTYL PHTHALATE UG/L

DIBENZ(A,H)ANTHRACENE UG/L

DIBENZOFURAN UG/L

DIETHYL PHTHALATE UG/L

DIMETUYL PHTRALATE UGfL

FLUORANTHENE UG/L

FLUOR.ENE UGAL

HEXACHLOROBENZENE UG/L

HEXACHLOROBUTADIENE UGA,

HEXACHLOROHCYCLOPENTADIENE UG/L

IIFXACIILOROETHANE UG/l,

INI)FNO(1,2.3-CD)PYRENE UG/L

ISOPHORONE UG/l,

N-NITROSODI-N-PROPYLAMINE UG/L

N-NITROSODIPHENYLAMINE UG/L

IT-MWO6 . IT-MWO8
5560 5580
19-NOV-97 19-NOV-97
0-0 0-0

Result Val QIfr Result Val QIfr

IT-MWO9
5590
23-NOV-97
0-0
Result Val QIfr

------ ----

IT-MWIO
5600
14-NOV-97
0-0
Result Val QIfr

5 .1 1

Page 3 5

MK-MWO9
5720
16-NOV-97
0-0

Result Val QIfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : MK-MWIO MK-MWI 1 MK-MW12 MK-MW14
Sample No : 5730 5740 5750 5760
Sample Date : 13-NOV-97 18-NOV-97 17-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W FItr Units Result Val QIfr Result Val QIfr Result Val QIfr Result Val QIfr
ACENAPHTHYLENE UG/L
ANTHRACENE UG/L
BENZO(A)ANTHRACENE UG/L

BENZO(A)PYRENE UGAL

BENZO(B)FLUORANTHENE UG/L

BENZO(GHI)PERYLENE UG/L
BENZO(K)FLUORANTHENE UG/L

BIS(2-CHLOROET[IOXY)METHANE UG/L

BIS(2-CHLOROETHYL) ETHER UG/L

BIS(2-ETIIYLHEXYL) PHTH.ALATE UG/L 11 28 1 .7 1
BUTYL BENZYL PHTH.ALATE UG/L

CARBAZOLE UG/L

CHRYSENE UG/l,

DI-N-BUTYL PHTHALATE UG/L

DI-N-OCTYL PHTHALATE UG/L

DIBENZ(A,H)ANTHRACENE UG/L

DIBENZOFURAN UG/L

DIETHYL PHTHALATE UG/L

DIMETHYL PHTHALATE UG/L

FLUORANTHENE UG/L

FLUOPLENE UG/L

HEXACHLOROBENZENE UGIL

HEXACHLOROBUTADIENE UG/L

IIEXACHLOROCYCLOPENTADIENE UG/L

HEXACHLOROETHANE UG/L

INDENO(1,2,3-CD)PYP,L-NE UG/L

ISOPHORONE UG/L

N-NITROSODI-N-PROPYLAMINE UG/L

N-NITROSODIP[Lt WINE UG/L

Page 36

MK-MWI5
5770
16-NOV-97
0-0
Result Val QIft

6 .0 i



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : MK-MW23
Sample No : S830
Sample Date: 16-NOV-97
Depth 0-0

WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr

ACENAPHTHYLENE UG/L

ANTHRACENE UG/L

BENZO(A)ANTHRACENE UG/L

BENZO(A)PYRENE UG/L

BENZO(B)IFLUOPLANTHENE UGIL

BENZO(GHI)PERYLENE UG/L

BENZO(K)FLUORANTHENE UG/L

BIS(2-CHLOROETI]OXY)MET14ANE UG/L

BIS(2-CHLOROETHYL) ETHER UG/L

BIS(2-ETHYLHEXYL) PHTIIALATE UG/L

BUTYL BENZYL PHTHALATE UGAL

CARBAZOLE UG/L

CHRYSENE UG/L

DI-N-BUTYL PHTHALATE UG/L

Dl-N-OCTYL PHTHALATE UG/L 9.3 1

DIBENZ(A,H)ANTHRACENE UG/L

DIBENZOFURAN UGIL

DIETHYL PHTHALATE UG/L

DIMETHYL PIATRALATE UG/L

FLUORANTHENE UGIL

FLUORENE UGIL

HEXACHLOROBENZENE UG/L

HEXACHLOROBUTADIENE UG/L

IIEXACHLOROCYCLOPENTADIENE UG/L

I IEXACI ILOROETHANIE UG/L

INDFNO(1,23-CD)PYRENE UG/L

ISOIIIIORONE UGA.

N-NITROSODI-N-PROPYLAMINE UG/L

N-NITROSODIPHIENYLAMINE UGIL

MK-MW24
5840
13-NOV-97
0-0
Result Val Qlfr

PB-PR-MW7
5690
17-NOV-97
0-0
Result Val Qlfr

PB-PR-MW8
5700
17-NOV-97
0-0

Result Val Qlfr

Page 38

PB-PR-MW9
5710
17-NOV-97
0-0

Result Val Qlfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : PB-TNTA-MWIO
Sample No : 5610
Sample Date : I S-NOV-97
Depth 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr
ACENAPHTHYLENE UGA,
ANTHRACENE UG/L
BENZO(A)ANTHRACENE UG/L
BENZO(A)PYRENE UG/L

BENZO(B)FLUORANTHENE UGIL

BENZO(GHI)PERYLENE UG/L
BENZO(K)FLUORANTHENE UGIL
BIS(2-CHLOROETHOXY)METHANE UG/L
BlS(2-CHLOROETHYL) ETHER UG/L
BlS(2-ETHYLl IEXYL) PHTHALATE UG/L
BUTYL BENZYL PHTHALATE UG/L
CARBAZOLE UG/L

CHRYSENE UG/L
DI-N-BUTYL PHTHALATE UG/L

DI-N-OCTYL PHIIIALATE UG/L

DIBENZ(A,H)ANTHRACENE UGIL
DIBENZOFURAN UG/L
DIET"YL PHTRALATE UGIL

DIMETRYL PHTHALATE UG/L

FLUORANTHENE UGIL

FLUORENE UG/L

HEXACHLOROBENZENE UG/L

HEXACHLOROBUTADIENE UG/L

HEXACHLOROCYCLOPENTADIENE UG/L

HEXACHLOROETHANE UG/L

INDENO(1,2,3-CD)PYRENE UG/L

ISOPHORONE UG/L

N-NITROSODI-N-PROPYLAMINE UGIL

N-NITROSODIPHENYLAMINE UG/L

Page 39

PB-TNTA-MWII PB-TNTC-MW3 PB-TNTC-MW4 PB-TNTC-MW5
5620 5630 5640 5650
18-NOV-97 2 1-NOV-97 24-NOV-97 2 1-NOV-97
0-0 0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfir

----- - ------- -- - -



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W :SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHR-ENE

PHENOL

PYRENE

PLUMBROOK
OverburdenWells
Hits Data Summary

GCL-MWOl GCL-MW02A
5850 5860
20-NOV-97 20-NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

GCL-MW02B
5870
20-NOV-97
0-0

Result Val Qlfr

GC.L-MW03
5880
20-NOV-97
0-0
Result Val Qlfr

Page 41

IT-AAI-GW-002
5490
20-NOV-97
0-0

Result Val Qlfr



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

PLUMBROOK
OverburdenWells
Hits Data Summary

IT-AA3-GW-002
5510
19-NOV-97
0-0

Fltr Units Result Val Qlfr

UG/L

UGIL

UG/L

UGIL

UGIL

UG/L

IT-ABG-GW-002
5520
19-NOV-97
0-0

Result Val Qlfr

IT-MW0l
5530
19-NOV-97
0-0

Result Val Qlfr

IT-MWO2
5540
2 1 -NOV-97
0-0

Result Val Qlfr

Page 42

IT-MWO5
5550
19-NOV-97
0-0

Result Val Qlfr



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date:
Depth

WELLS-W:SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHR.FNE

PHENOL

PYRENE

PLUMBROOK
OverburdenWells
Hits Data Summary

Page 43

IT-MWO6
5560
19-NOV-97
0-0

Fltr Units Result Val Qlfr

UG/L

UG/L

UG/L

UG/L

UG/L

UGIL

IT-MWO8 IT-MWO9 IT-MWIO MK-MWO9
5580 5590 5600 5720
19-NOV-97 23-NOV-97 14-NOV-97 16-NOV-97
0-0 0-0 0-0 0-0

Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : MK-MWIO MK-MW I I
Sample No : 5730 5740
Sample Date : 13-NOV-97 I 8-NOV-97
Depth 0-0 0-0
WELLS-W :SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr

------- - - -
NAPHTHALENE

--
UG/L

NITROBENZENE UGAL

PENTACHLOROPHENOL UG/L

PHENANTHRENE UG/L

PHENOL UG/L

PYRENE UG/L

MK-MW12 MK-MW14
5750 5760
17-NOV-97 16-NOV-97
0-0 0-0

Result Val Qlfr Result Val Qlfr

Page 44

MK-MW15
5770
16-NOV-97
0-0

Result Val Qlfr

" ~: 5, ,~'



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date:
Depth

WELLS-W :SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

PLUMBROOK
OycrburdenWells
Hits Data Summary

MK-MW16
5780
2 1-NOV-97
0-0

Fltr Units Result Val Qlfr

UGfL

UG/L

UG/L

UG/L

UG/L

UG/L

MK-MW17
5790
2 1 -NOV-97
0-0

Result Val Qlfr

MK-MW19
5800
16-NOV-97
0-0

Result Val Qlfr

MK-MW20
5810
16-NOV-97
0-0

Result Val Qlfr

6 .8 1

Page 45

MK-MW22
5820
14-NOV-97
0-0

Result Val Qlfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

MK-MW23 MK-MW24 PB-PR-MW7 PB-PR-MW8
5830 5840 5690 5700
16-NOV-97 13-NOV-97 17-NOV-97 17-NOV-97
0-0 0-0 0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

UG/l,

UG/L

UG/L

UG/L

UGfL

UGfL

Page 46

PB-PR-MW9
5710
17-NOV-97
0-0

Result Val Qlfr



Report Date: 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

PLUMBROOK
OverburdcnWells
Hits Data Summary

Page 47

PB-'IFNTA-MWIO PB-TNTA-MW I I PB-INTC-MW3 PBaTNTC-MW4 PB-TNTC-MW5
5610 5620 5630 5640 5650
18-NOV-97 18-NOV-97 2 1 -NOV-97 24-NOV-97 2 1-NOV-97
0-0 0-0 0-0 0-0 0-0

Mir Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfir

UG/L

UGIL

UG/L

UG/L

UGIL

UGIL



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12198

Sample Location : PB-TNTC-MW6 PB-WA-MWI
Sample No: 5660 5670
Sample Date : 20-NOV-97 2 1 -NOV-97
Depth 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr
- . . . -- . .. . . . . . . . . .
NAPHTHALENE UG/L

---------

NITROBENZENE UGIL

PENTACHLOROPHENOL UGIL

PHENANTHRENE UG/L

PHENOL UG[L

PYRENE UG/L

PB-WA-MW2
5680
23-NOV-97
0-0

Result Val Qlfr

Page 48



PLU~'QROOK
Ovek Wells

Hits Da- ammary

Report Date: 03/12/98

Sample Location : GCL-MWOI GCL-MW02A
Sample No : 5850 5860
Sample Date : 20-NOV-97 20-NOV-97
Depth 0-0 0-0
WELLS-W:PEST/PCB-W Fltr Units Result Val Qlfr Result Val Qlfr

AROCLOR 1016 UG/L

AROCLOR 1221 UG/L
AROCLOR 1232 UG/L

AROCLOR 1242 UG/L

AROCLOR 1248 UG/L

AROCLOR 1254 UG/L
AROCLOR 1260 UG/L

Page 49

GCL-MW02B GCL-MW03 IT-AA I -GW-002
5870 5880 5490
20-NOV-97 20-NOV-97 20-NOV-97
0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val Qlfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth
WELLS-W:PEST/PCB-W

AROCLOR 1016

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

Page 51

IT-MWO6
5560
19-NOV-97
0-0

Fltr Units Result Val Qlfr

UGIL

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

IT-MWOB IT-MWO9 IT-MWIO MK-MWO9
5580 5590 5600 5720
19-NOV-97 23-NOV-97 14-NOV-97 16-NOV-97
0-0 0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:PEST/PCB-W

AROCLOR 1016

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

PLUMBROOK
OverburdenWells
Hits Data Summary

MK-MW16 MK-MW17
5780 5790
2 1-NOV-97 2 1 -NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr

UG/L

UG/L

UG/L

UG/L

UGIL

UGIL

UG/L

MK-MW19 MK-MW20
5800 5810
16-NOV-97 16-NOV-97
0-0 0-0

Result Val Qlfr Result

Page 53

MK-MW22
5820
14-NOV-97
0-0

Val Qlfr Result Val Qlfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:PEST/PCB-W

AROCLOR 1016

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

Fltr Units

UG/L

UG/L

UGIL

UG/L

UG/L

UG/L

UG/L

MK-MW24
5840
13-NOV-97
0-0
Result Val Qlfr

PB-PR-MW7
5690
17-NOV-97
0-0

Result Val Qlfr

PB-PR-MW8
5700
17-NOV-97
0-0

Result Val Qlfr

PB-PR-MW9
5710
17-NOV-97
0-0

Result Val Qlfr

Page 54

PB-TNTA-MWIO
5610
18-NOV-97
0-0
Result Val Q!fr



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:PEST/PCB-W

AROCLOR 1016

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

PLUMBROOK
OverburdenWells
Hits Data Summary

PB-TNTA-MW I I PB-TNTC-MW3
5620 5630
18-NOV-97 2 1-NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr

UG/L

UG/L

UG/L

UGAL

UG/L

UG/L

UG/L

PB-TNTC-MW4
5640
24-NOV-97
0-0

Result Val Qlfr

PB-T'N]'C-MWS
5650
21-NOV-97
0-0
Result Val Qlfr

Page 55

PB-TNTC-MW6
5660
20-NOV-97
0-0
Result Val Qlfr



Hits Data Summary

Report Date : 03/12/98 Page 56

Sample Location : PB-WA-MWI PB-WA-MW2
Sample No : 5670 5680
Sample Date : 2 1 -NOV-97 23-NOV-97
Depth 0-0 0-0

WELLS-W:PEST/PCB-W Fltr Units Result Val Qlfr Result Val Qlfr
-----------
AROCLOR 1016 UGfl,

AROCLOR 1221 UG/L

AROCLOR 1232 UG/L

AROCLOR 1242 UGII,

AROCLOR 1248 UG/L

AROCLOR 1254 UGfL

AROCLOR 1260 UGIL

MANGANESE Y MGfL .35

MERCURY MG/L

.507 .369 4 .7'



PLUMBROOK
OvcrburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : IT-AA3-GW -002 IT-ABG-GW-002 IT-MWOI IT-MWO2
Sample No: 5510 5520 5530 5540
Sample Date : 19-NOV-97 19-NOV-97 19-NOV-97 21-NOV-97
Depth 0-0 0-0 0-0 0-0
WELLS-W:METALS-W FItr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result

ALUMINUM MG/L 11 .6 1 34 .5 j

ALUMINUM Y MG/L

ANTIMONY MG/L

ANTIMONY Y MGIL

ARSENIC MG/L 0103 .0662

ARSENIC Y MG/L

BARIUM MG/L .314

BARIUM Y MG/L

BERYLLIUM MG/L

BERYLLIUM Y MG/L

CADMIUM MG/L

CADMIUM Y MG/L

CALCIUM MG/L 205 491 46 .4 150

CALCIUM Y MG/L 131 393 44 .9 147

C14ROMIUM MG/L .0228 .0698

C14ROMIUM Y MG/L

COBALT MG/L .0723

COBALT Y MG/L

COPPER MG/L .0336 .243 .0626

COPPER Y MG/l, .0416

IRON MG/L 27.3 103 1 .32

IRON Y MG/L 4.89 1 .09

LEAD MG/L .0166 1

LEAD Y MG/1-

MAGNFSIUM MG/L 52 .1 113 17 .5 70 .5

MAGNI:SIUM Y MG/l, 29 .3 85 .3 17 68

MANGANESE MG/I. .816 3 .01 .323 .896

MANGANESE Y MG/L .0788 2 .5 .331 .877

MFRCURY MG/L .00045

Page 58

IT-MW05
5550
19-NOV-97
0-0

Val Qlfr Result Val Qlfr

3 .97 1

.0115

.0125

i 116

99 .5

.0106

14 .7

3 .05

.0066

38 .4

36 .5

.302

.114

.0003



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

ALUMINUM

ALUMINUM

ANTIMONY

ANTIMONY

ARSENIC

ARSENIC

BARIUM

BARIUM

BERYLLIUM

BERYLLIUM

CADMIUM

CADMIUM

CALCIUM

CALCIUM

CHROMIUM

CHROMIUM

COBALT

COBALT

COPPER

COPPER

IRON

IRON

LEAD

LEAD

MAGNESIUM

MAGNESIUM

MANOANESE

MANGANESE

MERCURY

PLUMBROOK
OverburdcnWells
Hits Data Summary

Page 59

IT-MWO6 IT-MWO8 IT-MWO9 IT-MWIO MK-MWO9
5560 5580 5590 5600 5720
19-NOV-97 19-NOV-97 23-NOV-97 14-NOV-97 16-NOV-97
0-0 0-0 0-0 0-0 0-0

Fltr Units Result Val Qlfr Result Val QIfr Result Val QIfr Result Val Qlfr Result Val QIfr

MG/11 1 .2 1 1 .04 .282 U
Y MG/L

MG/L

Y MG/L

MG/L

Y MG/L

MG/L

Y MG/L

MG/L

Y MG/L

MG/L

Y MG/L

MG/L 142 342 426 1 183 103
Y MG/L 128 345 402 188 106 1

MG/L .0104

Y MG/L

MG/L

Y MG/L

MG/L

Y MGfL

MGfL 1 .62 .498 3 .37 3 .04 .493

Y MGIL .443 .282 .329

MG/L .0047 U .0045 .0085

Y MG/L

MG/L 23 .5 136 253 83 .7 27 .6

Y MG/l, 21 .4 139 246 86.3 28 .1

MG/L .34 .361 .249 1 .67

Y MG/L - .372 1 .63

MG/L .0003



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location: MK-MWIO MK-MW I I
Sample No : 5730 5740
Sample Date : 13-NOV-97 18-NOV-97
Depth 0-0 0-0

WELLS-W:METALS-W Fltr Units Result Val Qlfr Result Val QIfir

ALUMINUM MG/L 1 . 14 5 .08

ALUMINUM Y MGfL

ANTIMONY MG/L

ANTIMONY Y MG/L

ARSENIC MG/L

ARSENIC Y MG/L

BARIUM MGIL

BARIUM Y MG/L

BERYLLIUM MGIL

BERYLLIUM Y MG/L

CADMIUM MG/L

CADMIUM Y MG/L

CALCIUM MG/L 99 .2 j 161

CALCIUM Y MG/L 96 .7 142 1

CHROMIUM MG/L .0126

CHROMIUM Y MGfL

COBALT MG/L

COBALT Y MG/L

COPPER MGfL

COPPER Y MGAL

IRON MGfL 2.08 12 .3

IRON Y MG/L

LEAD MG/L .0035 .0094

LEAD Y MG/L

MAGNESIUM MG/L 27.6 39 .4

MAGNESIUM Y MG/L 26.2 33 .3

MANGANESE MG/L .0909 .344

MANGANESE Y MG/L .0654

MERCURY MGfL

MK-MW12 MK-MW14
5750 5760
17-NOV-97 16-NOV-97
0-0 0-0
Result Val Qlfr Result

.31 .52

133

131

.83

.173

21 .9

21 .6

1 .13

1 .06

172

1 216

19 .3

22 .9

26 .5

32 .3

.37

.449

Page 60

MK-MWI5
5770
16-NOV-97
0-0

Val QIfr Result Val Q1fr

.292

114

118

12 .7

12 .7

.0071

.005

17 .6

17 .8

.608

.617

i



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : MK-MW16 MK-MW17
Sample No : 5780 5790
Sample Date : 2 1 -NOV-97 2 1 -NOV-97
Depth 0-0 0-0
WELLS-W:METALS-W Fltr Units Result Val Qlfr Result Val Qlfr

ALUMINUM MG/L 4.99 1 1 .83 1
ALUMINUM Y MG/L 1 .08
ANTIMONY MG/L
ANTIMONY Y MG/L
ARSENIC MG/L .0126
ARSENIC Y MG/L
BARIUM MG/L
BARIUM Y MG/L
BERYLLIUM MG/L
BERYLLIUM Y MG/L
CADMIUM MG/L

CADMIUM Y MG/L
CALCIUM MG/L 146 1 127 1
CALCIUM Y MG/L 147 114
CHROMIUM MG/L

CHROMIUM Y MGIL

COBALT MG/L .0788
COBALT Y MG/L .0729
COPPER MG/L

COPPER Y MG/L

IRON MG/L 19.8 44 .3
IRON Y MGIL 2.41 34 .1
LEAD MGIL .008 U .0044 U
LEAD Y MG/L

MAGNESIUM MG/L 53 .8 29 .9
MAGNESIUM Y MG/L 52 .3 26 .3

MANGANESE MG/L 6.97 1 .41
MANGANESE Y MG/l, 6 .9 1 .26
MERCURY MG/L
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MK-MW19 MK-MW20 MK-MW22
5800 S810 S820
16-NOV-97 16-NOV-97 14-NOV-97
0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val Qlfr

18 .4 7 .79

.0158

158 240 118 .1
176 167 1 127

.0427 .0166

0297

.239

.385

46 .7

.716

.0131

10 .9

0067

34 .9

38 .3

.0234

.0292

96.2

108

.994

.0653

17.5

17 .9

.185

149



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : PB-TNTA-MWI0 PB-TNTA-MWI I
Sample No : 5610 5620
Sample Date : 18-NOV-97 18-NOV-97
Depth 0-0 0-0

WELLS-W:METALS-W Fltr Units Result Val Qlfr Result Val Qlfr

ALUMINUM MGAL .877
. . ... . .. . . . ... . . .

1 3 .17 1

ALUMINUM Y MGIL

ANTIMONY MG/L

ANTIMONY Y MG/L

ARSENIC MG/L .0122 .0105

ARSENIC Y MG/L

BARIUM MOIL .373

BARIUM Y MGA- .338

BERYLLIUM MG/L

BERYLLIUM Y MG/l,

CADMIUM MG/L

CADMIUM Y MG/L

CALCIUM MGAL 186 180

CALCIUM Y MG/L 191 167

CHROMIUM MGIL .0156

CHROMIUM Y MG/L

COBALT MG/L

COBALT Y MG/L

COPPER MG/L

COPPER Y MG/L

IRON MG/L 18 .2 13 .3

IRON Y MG/L 7.61

LEAD MG/L .0104

LEAD Y MG/L

MA(iNFSll,JM MG/L 52 .9 63

NIA(iNI :Slk)Kl y MG/L 54 .8 62 .9

NIAWANESE M(;/L 1 .53 1 .03

MANGANESE Y MG/L 1 .44 .865

MERCURY MG/L
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PB-TNTC-MW3 PB-TNTC-MW4 PB-TNTC-MW5
5630 5640 5650
2 1 -NOV-97 24-NOV-97 2 1 -NOV-97
0-0 0-0 0-0
Result Val QIfr Result Val Qlfr Result Val Qlfr

3 .82 1 3 .49 1

.432

.0215

566 1 285

529 386

.0252

.0675

.805 17 .4

.132 U .403

.0145

.011

215 145

204 181

2 .9S .8

2 .9 .1 .12

i

.0101

146

138

0184

13 .9

.0138

.0042

55 .9

54 .6

.713

.522

i



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location ; PB-TNTC-MW6 PB-WA-MWI PB-WA-MW2
Sample No : 5660 5670 5680
Sample Date : 20-NOV-97 21-NOV-97 23-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:METALS-W Fltr Units Result Val Qlfr Result Val QIfr Result Val QIfr

ALUMINUM MG/L .496 1 2 .71 1 3 .72 1

ALUMINUM Y MG/L

ANTIMONY MG/L

ANTIMONY Y MG/L

ARSENIC MG/L

ARSENIC Y MGfL

BARIUM MG/L

BARIUM Y MGfL

BERYLLIUM MG/L

BERYLLIUM Y MG/L

CADMIUM MG/L

CADMIUM Y MG/L

CALCIUM MG/L 223 150 1 497 1

CALCIUM Y MG/L 243 136 472

CHROMIUM MG/L .0128

CHROMIUM Y MG/L

COBALT MGfL .142

COBALT Y MGfL

COPPER MG/L .0702

COPPER Y MGfL

IRON MGfL 2.46 5 .6 7 .93

IRON Y MG/L 1 .57 .15 U

LEAD MG/L .0047 U .0097 U

LEAD Y MGfL

MAGNESIUM MG/L 15 .6 58.1 181

MAGNESIUM Y MG/L 17 .5 54.6 170

MANGANESE MG/L 3.7 .235 1 .66

MANGANESE Y MGfL 4.02 1 .62

MERCURY MGfL
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PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Locaflon :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

MERCURY

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SELENIUM

SILVER

SILVER

SODIUM

SODIUM

THALLIUM

THALLIUM

VANADIUM

VANADIUM

ZINC

ZINC

GCL-MWOI
5850
20-NOV-97
0-0

Fltr Units Result Val QIfr

Y MG/11

MG/L .0718

Y MG/L

MGfI,

Y MG/L

MG/L .0204

Y MG/L

MG/L

Y MG/L

MG/L 8.35 1

Y MG/L 8.55

MG/L

Y MG/L

MG/L

Y MG/L

MG/L .116

Y MG/L .022 1

GCL-MW02A GCL-MW02B GCL-MW03
5860 5870 5880
20-NOV-97 20-NOV-97 20-NOV-97
0-0 0-0 0-0
Result Val QIfr Result Val QIfr Result Val QIfr

16 .2

16.4

.0306 U

9.23 1 5 .51 1

9 .59 5 .1

0237 1

.04 U

Page 65

IT-AAI-GW-002
5490
20-NOV-97
0-0

Result Val QIfr

6.71

21 .4

39 .6

.0674

.0335 U



Report Date: 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

MERCURY

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SELENIUM

SILVER

SILVER

SODIUM

SODIUM

TH.ALLIUM

THALLIUM

VANADIUM

VANADIUM

ZINC

ZINC

PLUMBROOK
OverburdenWells
Hits Data Summary

IT-AA3-GW-002 IT-ABG-GW-002
5510 5520
19-NOV-97 19-NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr

Y MG/L

MG/L .212

Y MG/L

MG/L 11 .8

Y MG/L 5.22

MG& .0082

Y MG/L

MG/L

Y MG/L

MG/L 7 .8 18 .3

Y MG/l, 7 .18 20 .4

MG/L

Y MG/L

MG/L .158

Y MG/L

MG/L .0999 .836

Y MG/L .0499

IT-MWOI
5530
19-NOV-97
0-0

Result Val Qlfr

6.16

6 .18

22 .8

22 .2

.0516

.0469

IT-MWO2
5540
21-NOV-97
0-0

Result Val Qlfr
---- ------ - . - .-

250 1

244

0272 j
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IT-MW05
5550
19-NOV-97
0-0

Result Val Qlfr

18 .1

19 .1

.0476



PLUMP
144)UK

Overbt . ells
Hits Data --almary

Report Date : 03/12/98

Sample Location : IT-MWO6 IT-MWO8
Sample No: 5560 5580
Sample Date : 19-NOV-97 19-NOV-97
Depth 0-0 0-0

WELLS-W:METALS-W Fltr Units Result Val Qlfr Result Val QIfr

MERCURY Y MG/L
---------- -- -----

NICKEL MG/L

NICKEL Y MG/L

POTASSIUM MG/L 14 .9

POTASSIUM Y MG/L 15 .3

SELENIUM MG/L

SELENIUM Y MGIL

SILVER MG/L

SILVER Y MG/L

SODIUM MG/L 18 .9

SODIUM Y MG/L 19 .5

THALLIUM MG/L

TIIALLIUM Y MG/L

VANADIUM MG/L

VANADIUM Y MG/L

ZINC MGIL .0474 .0234

ZINC Y MG/L .0276 .0331

Page 67

IT-MWO9
5590
23-NOV-97
0-0

IT-MWIO
5600
14-NOV-97
0-0

MK-MWO9
5720
16-NOV-97
0-0

Result Val Qlfr

25 .6

26 .5

Result Val QIfr Result Val QIfr

146 1 48 .2 6 .29

144 50 .2 6 .47

.0272

.0733 1



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98 Page 69

Sample Location : MK-MW16 MK-MW17 MK-MW19 MK-MW20 MK-MW22
Sample No : 5780 5790 5800 5810 5820
Sample Date: 2 1 -NOV-97 21-NOV-97 16-NOV-97 16-NOV-97 14-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W :METALS-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val QIfr Result Val Qlfr Result Val Qlfr

MERCURY Y MG/l. .0003

NICKEL MG/L .0618 .156 .114
NICKEL Y MG/L .0472 .14

POTASSIUM MG/L 5 .46 33 .8

POTASSIUM Y MG/L 40.6

SELENIUM MGfL .005 .0051

SELENIUM Y MG/L .005

SILVER MG/L

SILVER Y MG/L

SODIUM MG/L 6.56 1 6 .09 1 11 .2 223 7 .1
SODIUM Y MG/L 6.47 5 .17 12 .2 296 8 .36
THALLIUM MG/L

THALLIUM Y MG/L

VANADIUM MG/L .0597

VANADIUM Y MG/L

ZINC MG/L .0755 .137 .105 .0356

ZINC Y MG/L .0547 1 .0877 1



PLUi OK
OverburuenWells
Hits Data Summary

Report Date : 03/12/98 Page 70

Sample Location : MK-MW23 MK-MW24 PB-PR-MW7 PB-PR-MW8 PB-PR-MW9
Sample No : 5830 5840 5690 5700 5710
Sample Date : 16-NOV-97 13-NOV-97 17-NOV-97 17-NOV-97 17-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:METAI,S-W FItr Units Result Val QIfr Result Val QIfr Result Val QIfr Result Val Qlfr Result Val Qlfr

MERCURY Y MG/L .00076

NICKEL MG/L .125 1 .71 7.6

NICKEL Y MG/L 1 .71 6.82

POTASSIUM MG/L 14 .4 5 .64

POTASSIUM Y MG/L 8.54

SELENIUM MGIL

SELENIUM Y MG/L

SILVER MGfL

SILVER Y MG/L

SODIUM MG/L 60.2 8 .13 3540 10800 1360

SODIUM Y MG/L 68.5 8 .25 3850 9230 1450
THALLIUM MG/L

THALLIUM Y MG/L

VANADIUM MG/L .0752 .0609

VANADIUM Y MG/L .053

ZINC MG/L .167 .127

ZINC Y MG/L



PLUMBROOK.
OverburdenWells
Hits Data Summary

Report Date: 03/12/98

Sample Location : PB-TNTC-MW6
Sample No : 5660
Sample Date : 20-NOV-97
Depth 0-0

WELLS-W:METALS-W Fltr Units Result Val QIft

MERCURY Y MG/L

NICKEL MG/L

NICKEL Y MG/L

POTASSIUM MG/L 12 .2

POTASSIUM Y MG/L 14 .3

SELENIUM MG/L

SELENIUM Y MG/L

SILVER MG/L

SILVER Y MG/L

SODIUM MG/L 17 .6

SODIUM Y MG/L 21 .3

THALLIUM MG/L

THALLIUM Y MG/L

VANADIUM MG/L

VANADIUM Y MG/L

ZINC MG/L

ZINC Y MG/L

PB-WA-MWI
5670
2 1 -NOV-97
0-0

Result Val QIfr

PH-WA-MW2
5680
23-NOV-97
0-0

Result Val QIfr

.228

28

.0167

14 .3 1 1010

13 .8 1030

.0325 U .0367

i
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PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location
Sample No :
Sample Date :
Depth

WEI.LS-W:EXPLOSIVES-W Fjtr Units

1,3,5-1-RINITROBENZENE UG/L

1,3-DiNi-rROBENZENE UGAI

2,4,6-TRINITROTOLUENE UG/L

2,4-DINITROTOLUENE UG/L

2,6-DINITROTOLUENE UG/L

2-NrrROTOLUENE UGfL

3-NITROTOLUENE UG/L

4-AMINO-2,6-DINITRO'I'OLUENE UG/L

llMx UG/L

NITROBENZENE UG/L

RIA UG/L

i,E,rRYL UG/L

GCL-MWOl
5850
20-NOV-97
0-0

Result Val Qlft

GCL-MW02A
5860
20-NOV-97
0-0

Result Val Qlfr

GCL-MW02B
5870
20-NOV-97
0-0

Result Val Qlfr

GCL-MW03
5880
20-NOV-97
0-0

Result Val Qlfr
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IT-AAI-GW-002
5490
20-NOV-97
0-0

Result Val Qlfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : IT-AA3-GW -002 IT-ABG-GW-002
Sample No : 5510 5520
Sample Date : 19-NOV-97 19-NOV-97
Depth 0-0 0-0

WELLS-W:EXPLOSIVES-W Fltr Units Result Val Qlfr Result Val Qlfr

1,3,5-1-RINII'ROBENZENE UG/L

1,3-DINITROBENZENE UG/L

2,4,6-TRINITROTOLUENE UGA,

2,4-DINITROTOLUENE UG/L

2,6-DINITROTOLUENE UG/L

2-NITROTOLUENE UG/L

3-NITRO,rOLUENE UG/L

4-AM[NO-2,6-DINITROTOLUENE UG/L

llMx UG/L

NITROBENZFNI : UG/L

RIA UG/L

TFTRYL UGIL

IT-MWOl
5530
19-NOV-97
0-0
Result Val Qlfr

IT-MWO2
5540
2 1 -NOV-97
0-0

Result Val Qlfr

14

17

47

7 .8
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IT-MWO5
5550
19-NOV-97
0-0

Result Val Qlfr



Report Date : 03/12/98

Sample Location : IT-MWO6
Sample No : 5560
Sample Date : 19-NOV-97
Depth 0-0

WELLS-W:EXPLOSIVES-W Fltr Units Result

1,3,5-TRINITROBENZENE
. . .. . . . . . .- -

UG/L

1,3-DINITROBENZENE UG/L

2,4,6-TRINITROTOLUEN E UG/L

2,4-DINITRCrrOLUENE UG/L

2,6-DINITROTOLUENE UG/L

2-NITROTOLUENE UG/L

3-NITROTOLUENE UG/L

4-AMINO-2,6-DINI'l-ROTOLUENE UG/L

llMx UG/L

NITROIJENZE-NE UG/L

RDX UG/L

TETRYL UG/L

PLUMBROOK
OverburdenWells.
Flits Data Summary

Page 75

IT-MWO8 IT-MWO9 lT-MwlO MK-MW09
5580 5590 5600 5720
19-NOV-97 23-NOV-97 14-NOV-97 16-NOV-97
0-0 0-0 0-0 0-0

Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98 Page 76

Sample Location : MK-MWIO MK-MWl I MK-MW12 MK-MW14 MK-MWI5
Sample No : 5730 5740 5750 5760 5770
Sample Date : 13-NOV-97 18-NOV-97 17-NOV-97 16-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:EXPLOSIVES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

1,3,5-1-RINII-ROBENZENE UGA,

1,3-DINITROBENZENE UG/L

2,4,6-TRINI'rROTOLUENE UG/L

2,4-DINrrROTOLUENE UG/L

2,6-DINITROTOLUENE UGA,

2-NITROTOLUENE UGAI

3-Nj'rROTOLUENE UGA,

4-AMINO-2,6-DINITROI'OLUENE UG/l,

I INIX UGA,

NITROBENZENI : UGA .

RIA UG/L

TEI RYL UG/L



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date: 03/12/98 Page 77

Sample Location : MK-MW16 MK-MW17 MK-MW19 MK-MW20 MK-MW22
Sample No : 5780 5790 5800 5810 5820
Sample Date : 2 1 -NOV-97 2 1-NOV-97 16-NOV-97 16-NOV-97 14-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-WEXPLOSIVES-W Fltr Units Result Val Qlfr Result Val QlfT Result Val Qlfr Result Val Qlfr Result Val Qlfr
1,3,5-TRINITRO13ENZENE UG/L 0.24
1,3-DINITROBENZENE UG/L
2,4,6-TRINITROTOLUE.NE UG/L 0.74
2,4-DINITROTOLUENE UG/L 0.20
2,6-DINI'FRO,rOLUENE UG/L 0.53
2-NITROTOLUFNE UG/L

3-NrrRO'l'OLUENE UG/L

4-AMINO-2,6-D[Ni,rROTOLUENE UG/L 3 .6 0 .62
llMx UWL

NI'I'RO13[:NZI :N[-' UG/L

RIA UGA,

TETRYL UG/L



PLUMBROOK

OverburdenWells

[fits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W

1,3,5--rR]NI-I'ROBENZENF

1,3-DINITROBENZENE

2,4,6--rRINITR(YrOLUENE

2,41-DINITROTOLUENE

2,6-DINITROTOLUENE

2-NITROTOLUENE

3-NITROTOLUENE

4-AMINO-2,6-DINITROTOLUENE

11MIX

NITROBENZENE

RDX

,rETRYL

Flir Units

UGIL

UGA.

UGIL

UGA,

UGIL

UG/L

UGIL

UG/L

UG/L

UG/L

UG/L

UG/L

MK-MW23
5830
16-NOV-97
0-0

Result Val Qlfr

MK-MW24
5840
13-NOV-97
0-0

Result Val QlfIr

PB-PR-MW7
5690
17-NOV-97
0-0

Result Val QllIr

2000

1500

1200

PB-PR-MW8
5700
17-NOV-97
0-0

Result Val QlfIr

1500

1500

1300

Page 78

PB-PR-MW9
5710
17-NOV-97
0-0

Result Val Qlfr

35

28



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WEI,LS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZENE

2,4,6-TRINI'l-ROTOLUENE

2,4-DINITRO"I'OLUENE

2,6-DINITROTOLUENE

2-NITROTOLUENE

3-NITROTOLUENE

4-AMlNO-2,6-DlNrrRo-rowl--NE

HNIX

NI I ROBFNZENE

RIA

"YETRYI,

Fltr Units

UGAL

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/l..

UGA,

UG/L

PB-TNTA-MW 10
5610
18-NOV-97
0-0

Result Val Qlfr

PB-TNTA-MW 1 1
5620
18-NOV-97
0-0

Result Val Qlfr

PB-TNTC-MW3
5630
2 1 -NOV-97
0-0
Result Val Qlfr

PB-TNTC-MW4
5640
24-NOV-97
0-0

Result Val Qlfr
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PB-TNTC-MW5
5650
2 1-NOV-97
0-0

Result Val Qlfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W

1,3,5-TRINII'ROBENZENE

1,3-DINITROBI-'.NZENE

2,4,6-TRINII-ROTOLUENE

2,41-DINITROTOLUENE

2,6-DINITROTOLUENE

2-NITROTOLUENE

3-NITROTOLUENE

4-AMINO-2,6-DINII-ROI-OLUENE

llMx

NITROBENZENE

RIA

TEA'RYL

Fltr Units

UG/L

UG/L

UG/L

UG/L

UG/L

UGIL

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

PB-TNTC-MW6
5660
20-NOV-97
0-0
Result Val Qlfr

PB-WA-MWI
5670
2 1 -NOV-97
0-0
Result Val Qlfr

PB-WA-MW2
5680
23-NOV-97
0-0
Result Val Qlfr
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PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W :CYANIDE-W

TOTAL CYANIDE

GCL-MWOI GCL-MW02A GCL-MW02B GCL-MW03
5850 5860 5870 5880
20-NOV-97 20-NOV-97 20-NOV-97 20-NOV-97
0-0 0-0 0-0 0-0

Fltr Units Result Val Qlfr Result Val QIfr Result Val Qlfr Result Val Qlfr

MG/L

Page 8 1

IT-AAI-GW-002
5490
20-NOV-97
0-0

Result Val Qlfr



PLUMBROOK
OverburclenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELL.S-W:CYANIDE-W

'raw . CYANIDE'

Fltr Units

MG/l,

I'F-AA3-GW-002
5510
19-NOV-97
0-0

Result Val Qlft

IT-ABG-GW-002
5520
19-NOV-97
0-0

Result Val Qlfr

IT-MWO 1
5530
19-NOV-97
0-0

Result Val Qlfr

IT-MWO2
5540
21-NOV-97
0-0

Result Val Qlfr

Page 82

IT-MWO5
55SO
19-NOV-97
0-0

Result Val Qlfr



PLUMBROOK
OverburdenWelis
Hits Data Summary

Report Date : 03/12/98 Page 85

Sample Location: MK-MW]6 MK-MW17 MK-MW19 MK-MW20 MK-MW22
Sample No: 5780 5790 5800 5810 5820
Sample Date : 2 1 -NOV-97 21 -NOV-97 16-NOV-97 16-NOV-97 14-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:CYANIDE-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val QIfr Result Val Qlfr

TOTAL CYANIDE MG/L
. . . . . . . . . . -



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:CYANIDE-W

TOTAL CYANIDE

MK-MW24 PB-PR-MW7 PB-PR-MW8
5840 5690 5700
13-NOV-97 17-NOV-97 17-NOV-97
0-0 0-0. 0-0

Fltr Units Result Val Qlfr Result Val Qlfr Result Val QIfr
. . . . . . . . . . . . --- ------ --

MG/L 0.12 0.24

PB-PR-MW9
5710
17-NOV-97
0-0

Result Val QIfr

0.036
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PB-TNTA-MWIO
5610
18-NOV-97
0-0

Result Val Qlfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98 Page 83

Sample Location : IT-MWO6 rr-mwoli IT-MWO9 IT-M
.
W10 MK-MW09

Sample No : 5560 5580 5590 5600 5720
Sample Date : 19-NOV-97 19-NOV-97 23-NOV-97 14-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W :CYANIDE-W Fltr Units Result Val QIfr Result Val QIfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

TOTAL CYANIDE MG/L



Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:CYANIDE-W

TOTALCYANIDE

OverburdenWells
Hits Data Summary

Page 83

IT-MWO6 IT-MW08 IT-MWO9 IT-MW10 MK-MW09
5560 5580 5590 5600 5720
19-NOV-97 19-NOV-97 23-NOV-97 14-NOV-97 16-NOV-97
0-0 0-0 0-0 0-0 0-0

Fltr Units Result Val QII1r Result Val QIfr Result Val Qlfr Result Val Qlfr Result Val QIft
MGIL



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth
WELLS-W:CYANIDE-W

TOTAL CYANIDE

PLUMBROOK
OverburdenWells
Hits Data Summary

PB-TNTA-MWII PB-TNTC-MW3 PB-TNTC-MW4 PB-TNTC-MW5
5620 5630 5640 5650
18-NOV-97 2 1 -NOV-97 24-NOV-97 2 1-NOV-97
0-0 0-0 0-0 0-0

Fltr Units Result Val QIfr Result Val QIfr Result Val Qlfr Result Val Qlfr

MGIL
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PB-TNTC-MW6
5660
20-NOV-97
0-0
Result Val Qlfr



PLUMBROOK
OverburdenWells
Hits Data Summary

Report Date : 03/12/98

Sample Location : PB-WA-MWI PB-WA-MW2
Sample No : 5670 5680
Sample Date : 2 1 -NOV-97 23-NOV-97
Depth 0-0 0-0

WELLS-W :CYANIDE-W Fltr Units Result Val QIfr Result Val QIfr

TOTAL CYANIDE MGIL 0.079
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Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:VOLATILES-W

1, 1, 1-TRICHLOROETHANE

IJ-DICHLOROETHENE

BENZENE

CHLOROFORM

TOLUENE

Flir Units Screening Levels

UG/L 160

UG/L 0.044

UG/L 0.36

UG/L 0.15

UGIL 75

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

GCL-MWOI
5850
20-NOV-97
0-0

GCL-MW02A
5860
20-NOV-97
0-0

Result Val Qlfr Result Val Qlfr

GCL-MW02B
5870
20-NOV-97
0-0

Result Val Qlfr

Page I



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

1, 1, 1-TRICHLOROETHANE

],I-DICHLOROETIIENE

BENZENE

CHLOROFORM

TOLUENE

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

GCL-MW03 IT-AA I-GW-002
5880 5490
20-NOV-97 20-NOV-97
0-0 0-0

Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr

UG/L 160

UG/L 0.044

UG/L 0.36

UG/L 0.15

UG/L 75

IT-AA3-GW-002
5510
19-NOV-97
0-0
Result Val Qlfr

Page 2



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W :VOLATILES-W

1,1,1-TRICHLOROETHANE

1,1-DICHLOROETHENE

BENZENE

CHLOROFORM

TOLUENE

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

IT-ABG-GW-002 IT-MWOI
5520 5530
19-NOV-97 19-NOV-97
0-0 0-0

Fhr Units Screening Levels Result Val Qlfr Result Val Qlfr

UG/L 160

UG/L 0.044

UGfL 0.36 0 .53 j

UG/L 0.15

UGIL 75

IT-MWO2
5540
2 1 -NOV-97
0-0

Result Val Qlfr,

Page 3



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLAI'ILES-W

1,1,1-TRICHLOROETHANE

IJ-DICHLOROETHENE

BENZENE

CHLOROFORM

TOLUENE

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

IT-MWO5 IT-MW06
5550 5560
19-NOV-97 19-NOV-97
0-0 0-0

Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr

UG/L 160

UG/L 0.044

UG/L 0.36

UG/L 0.15

UG/L 75

IT-MWO8
5580
19-NOV-97
0-0

Result Val Qlfr

Page 4



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATiLEs-w Fltr Units Screening Levels

1,1, I-TRIC11LOROE'rilANE UGA, 160

1, 1 -DIC14LOROE'ri [ENE UG/L 0.044

BENZENE UG/L 0.36

C14LOROFORM UG/L 0.15

TOLUENE UG/L 75

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

IT-MWO9 IT-MWIO MK-MW09
5590 5600 5720
23-NOV-97 14-NOV-97 16-NOV-97
0-0 0-0 0-0

Result Val QIfr Result Val Qlfr
----------- -- --

Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

1, [J-TRICHLOROETHANE

IJ-DICHLOROETHENr

BENZENE

CHLOROFORM

TOLUENE

PLUMBROOK

Overburden Wells

Risk-Based Comparison Hits Summary

MK-MWIO
5730
13-NOV-97
0-0

FItr Units Screening Levels Result Val Qlfr

UG/L 160

UG11, 0 .044

UG/L 0.36

UG/L 0.15

UG/l, 75

MK-MWII MK-MW12
5740 5750

17-NOV-9718-NOV-97
0-0 0-0

Result Val Qlfr Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

1,1,1-TRICHLOROFTHANE

IJ-DICHLOROETHENE

BENZENE

CHLOROFORM

TOLUENE

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

MK-MW14
5760
16-NOV-97
0-0

Fltr Units Screening Levels Result Val Qlfr

UG/L 160

UG/L 0.044

UG/L 0.36

UG/L 0.15

UG/L 75

MK-MW15 MK-MW16
5770 5780
16-NOV-97 2 1 -NOV-97
0-0 0-0

Result Val Qlfr Result Val Qlfr
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PLUMBROOK
Overburden Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : MK-MW]7 MK-MW19 MK-MW20
Sample No : 5790 5800 5810
Sample Date : 2 1 -NOV-97 16-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:VOLATILES-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

1, 1, 1 -TRICHLOROETUIANE UG/l, 160 170

I,I-DICEILOROETIIENE UG/L 0.044 3 .4

BENZENE UG/l, 0 .36

CHLOROFORM UG/L 0.15 71

TOLUENE UG/L 75 13000
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Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:VOLATILES-W Fltr Units Screening Levels

1,1,1-TRICHLOROEI'IIANE UG/L 160

I,I-DICHLOROETIIENE UGIL 0.044

BENZENE UG/L 0.36

CHLOROFORM UGIL 0.15

TOLUENE UG/L 75

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

MK-MW22 MK-MW23 MK-MW24
5820 5830 5840
14-NOV-97 16-NOV-97 13-NOV-97
0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val Qlfr
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PLUMBROOK

Overburden Wells
Report Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : PB-PR-MW7 PB-PR-MW8
Sample No : 5690 5700
Sample Date : 17-NOV-97 17-NOV-97
Depth 0-0 0-0

WELLS-W:VOLATILES-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr

1, 1, 1 -TRICHLOROETIIANE UG/L 160

IJ-DICHLOROETHENE UG/L 0.044

BENZENE UG/L 0.36

CHLOROFORM UGA, 0.15

TOLUENE UG/L 75

PB-PR-MW9
5710
17-NOV-97
0-0

Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:VOLATILES-W Fltr Units Screening Levels

1,1,1-TRICHLOROETHANE UGA, 160

IJ-DICHLOROETHENE UGA, 0.044

BENZENE UGA, 0.36

Cl ILOROFORM UGA, 0.15

TOLUENE UGA, 75

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

PB-i,N,rA-MWIO
5610
1 8-NOV-97
0-0

PB-TNTA-MWII
5620
18-NOV-97
0-0

Result Val Qlfr Result Val Qlfr

PB-TNTC-MW3
5630
2 1-NOV-97
0-0

Result Val Qlfr

Page I



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W FItr Units Screening Levels

1,1,]-TRICHLOROETHANE UG/L. 160

IJ-DICHLOROETHENE UG/L 0.044

BENZENE UGAL 0.36

CHLOROFORM UGA, 0.15

TOLUENE UGA, 75

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

PB-TNTC-MW4
5640
24-NOV-97
0-0

PB-T'NTC-MW5
5650
2 1-NOV-97
0-0

Result Val Qlfr Result Val Qlfr

PB-TNTC-MW6
5660
20-NOV-97
0-0

Result . Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:VOLATILES-W Fltr Units Screening Levels

1,1,1-TRICHLOROETIIANE UG/L 160

IJ-DICHLOROETHENE UG/L 0.044

BENZENE UG/L 0.36

CHLOROFORM UG/L 0.15

TOLUENE UG/L 75

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

PB-WA-MWI
5670
2 1 -NOV-97
0-0

PB-WA-MW2
5680
23-NOV-97
0-0

Result Val Qlfr Result Val Qlfr
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : GCL-MWOI GCL-MW02A GCL-MW02B
Sample No : 5850 5860 5870
Sample Date : 20-NOV-97 20-NOV-97 20-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:TOC-W FI(r Units Screening Levels Result Val QIfr Result Val Qlfr Result Val Qlfr

TOTALORGANIC CARBON UG/L 5400 4500 2700
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Report Date : 03/12/98

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

Sample Location : GCL-MW03 IT-AA I -GW-002 IT-AA3-GW-002
Sample No: 5880 5490 5510
Sample Date : 20-NOV-97 20-NOV-97 19-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:TOC-W FI(r Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

TOTAL ORGANIC CARBON UG/L 4200 6900 4500

Page 15



Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : IT-ABG-GW-002 IT-MWOI IT-MWO2
Sample No : 5520 5530 5540
Sample Date : 19-NOV-97 19-NOV-97 21 -NOV-97
Depth 0-0 0-0 0-0
WELLS-W:TOC-W Flu Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val QIfr

TOTAL ORGANIC CARBON UG/L 13000 8600 41000
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : I1'-MW05 IT-MWO6 IT-MWO8
Sample No : 5550 5560 5580
Sample Date : 19-NOV-97 19-NOV-97 19-NOV-97
Depth 0-0 0-0 0-0
WELLS-W :TOC-W FItr Units Screening Levels Result Val QIfr Result Val QIfr Result Val QIfr

TOTAL ORGANIC CARBON UG/I . 4700 3800 4400
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : IT-MWO9 IT-MWIO MK-MW09
Sample No : 5590 5600 5720
Sample Date : 23-NOV-97 14-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:TOC-W Mir Units Screening Levels Result Val QIfr Result Val QIfr Result- Val QIfr

TOTAL ORGANIC CAR13ON UG/L 2900 2700 1500
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : MK-MWIO MK-MWI1 MK-MW12
Sample No: 5730 5740 5750
Sample Date : 13-NOV-97 18-NOV-97 17-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:TOC-W FI(r Units Screening Levels Result Val Qlfr Result Val QIfr Result Val Qlfr

TOTAL ORGANIC CARBON UG/L 1400 3100
-------. . . . . . -
2000
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : MK-MW14 MK-MWI5 MK-MW16
Sample No : 5760 5770 5780
Sample Date: 16-NOV-97 16-NOV-97 21 -NOV-97
Depth 0-0 0-0 0-0

WELLS-W :TOC-W Fitt Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

TOTAL ORGANIC CARBON UG/L 6400 2600 2500
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : MK-MW]7 MK-MW19 MK-MW20
Sample No : 5790 5800 5810
Sample Date : 21-NOV-97 16-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:TOC-W FItr Units Screening Levels Result Val Qlfr Result Val QIfr Result Val QIfr

TOTAL ORGANIC CARBON UG/L 3400 2900 12000
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary,

Sample Location : MK-MW22 MK-MW24 PB-PR-MW7
Sample No : 5820 5840 5690
Sample Date : 14-NOV-97 13-NOV-97 17-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:TOC-W Fltr Units Screening Levels Result Val Qlfr Result Val QIfr Result Val Qlfr

TOTAL ORGANIC CARBON UG/L 11000
-------- -- ----
21000 2700000
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : PB-PR-MW8 PB-PR-MW9 PB-TNTA-MWIO
Sample No : 5700 5710 5610
Sample Date : 17-NOV-97 17-NOV-97 18-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:TO-C-W Fltr Units Screening Levels Result Val QIfr Result Val QIfr Result Val QIfr

TOTAL ORGANIC CARBON UG/L 14000000 1300000 4200
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : PB-TNTA-MW I I PB-TNTC-MW3 PB-TNTC-MW4
Sample No : 5620 5630 5640
Sample Date : 18-NOV-97 21-NOV-97 24-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:TOC-W FItr Units Screening Levels Result Val QIfr Result Val Qlfr Result, Val Qlfr

TOTAL ORGANIC CARBON UG/L 4500 2400 2600
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : PB-TNTC-MW5 PB-TNTC-MW6 PB-WA-MWI
Sample No : 5650 5660 5670
Sample Date : 2 1 -NOV-97 20-NOV-97 21-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:TOC-W

- . . . . . . .... . .. . . . .
Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

TOTAL ORGANIC CARBON UG/L 3000 10000 2100
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PLUMBROOK

Overburden Wells
Report Date : 03/12/98 Risk-Based Comparison Hits Summary Page 26

Sample Location :
Sample No :
Sample Date:
Depth

WELLS-W :TOC-W

TOTAL ORGANIC CARBON

PB-WA-MW2
5680
23-NOV-97
0-0

FItr Units Screening Levels Result Val Qlfr

UG/L 970000



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

2,4-DINITROPtIENOL

2,4-DINITROTOLUENF

2,6-DINITROTOLUENE

2-METHYLPHENOL

2-NITROANILINE

3-NITROANILINE

4,6-DINITRO-2-METIIYLPIIENOL,

4-METHYLPI[ENOL

l3lS(2-ETl-lYLl-lrXYl .) PlITHALATE

FlIr Units Screening Levels

UG/L 7 .3

UG/L 7 .3

UG/L 3 .7

UG/L 180

UG/L 0.220

UG/L I I

UG/L 0 .37

UG/L 18

UG/L 4 .8

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

GCL-MWOI
5850
20-NOV-97
0-0

GCL-MW02A
5860
20-NOV-97
0-0

Result Val Qlfr

100

Result Val Qlfr

GCL-MW02B
5870
20-NOV-97
0-0

Result Val Qlfr
-----------
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W Fltr Units Screening Levels

2,4-DINITROPFIENOL UG/L 7 .3

2,4-DINITROTOLUENE UG/L 7 .3

2,6-DINITROTOLUENE LJG/L 3 .7

2-METHYLPFIENOL UG/L 180

2-NITROANILINE UG/1, 0.220

3-NITROANILINE UG/L if

4,6-DINITRO-2-METHYLPHENOL UGA . 0 .37

4-METHYLPIIENOL UG/L 18

BIS(2-ETHYLI IEXYL) PI ITI IALATE 116/1, 4 .8

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

GCL-MW03
5880
20-NOV-97
0-0

IT-AA I-GW-002
5490
20-NOV-97
0-0

Result Val Qlfr Result Val Qlfr

IT-AA3-GW-002
5510
19-NOV-97
0-0

Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMlV0LA,rlLES-W

2,4-DINI-FROPIIENOI,

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-METIIYLPHENOL

2-NITROANILINE

3-NITROANILINE

4,6-DINITRO-2-MEI'IIYI,Plll :NOI,

4-METHYLPIIENOI,

l3lS(2-ETIlYLllEXYL) Pii'mALATF.

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

IT-ABG-GW-002 IT-MWOI
5520 5530
19-NOV-97 19-NOV-97
0-0 0-0

Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr

UG/l, 7 .3

UG/L 7 .3

UGA, 3 .7

UG/l, 180

UGA, 0.220

UG/I . 11

UG/l . 0 .37

U(;/l, 18

UG/l . 4 .8

IT-MWO2
5540
21-NOV-97
0-0

Result Val Qlfr

43

7 .1 1

1 .5

12 1

Page 29



PLUMBROOK

Overburden Wells
Report Date : 03112/98 Risk-Based Comparison Hits Summary

Sample Location : IT-MWO5 IT-MWO6 IT-MWO8
Sample No : 5550 5560 5580
Sample Date: 19-NOV-97 19-NOV-97 19-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:SEMIVOI.Al'ILES-W Flir Units Screening Levels Result Val Qlfr Result Val QIfr Result
2,4-DINITROPtIENOI, UG/L 7 .3

2,4-DINITRo'r0LUENE UG/L 7 .3

2,6-DINITRo-rOLUENE UG/l, 3 .7

2-METHYLPHENOL UG/L 180

2-NITROANILINE UG/L 0.220

3-NITROANILINE UGA, I I

4,6-DINITRO-2-METIIYLPtIENOI . L)Gfl, 0 .37

4-METHYLPFIENOL UGIL 18

l31S(2-E1'I-lY1.IIEXYL) PIITIIALATF UGA . 4 .8

Val Qlfr
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Report Date: 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMlV0LA'Fll,ES-W

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DFNII-ROTOLUENE

2-METHYLPHENOL

2-NITROANILINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPIIENOL

4-METHYLPIIENOL

BIS(2-ETHYLtlEXYI,) P1111 IALATE

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

IT-MWO9 IT_Mwl0 MK-MW09
5590 5600 5720
23-NOV-97 14-NOV-97 16-NOV-97
0-0 0-0 0-0

Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result

UG/L 7 .3

UGIL 7 .3

UG/L 3 .7

UG/L 180

UG/L 0.220

UGfL 11

UGIL 0.37

UG/L 18

UG/L 4 .8 5 .1 1

Val Qlfr
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Report Date : 03/12/98

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

Sample Location : MK-MW14 MK-MWI5 MK-MW16
Sample No : 5760 5770 5780
Sample Date : 16-NOV-97 16-NOV-97 21-NOV-97
Depth 0-0 0-0 0-0

WELLS-W :SEMIVOLATILES-W Fltr Units Screening Levels Result Val QIfr Result Val Qlfr Result

2,4-DiNi,rROPHENOL UG/L 7 .3

2,4-DINITROTOLUENE UG/L 7 .3

2,6-DINITROTOLUENE UG/L 3 .7

2-METHYLPHENOL UG/L 180

2-NITROANILINE UG/L 0.220

3-Ni,rROANILINE UGIII I I

4,6-DINITRO-2-ME-rHYLPIIENOI, UG/L 0.37

4-METHYLPFIENOL UG/L 18

BIS(2-EI-IIYLHEXYL) PI-ITHALATE UGIL 4 .8 6 .0 1

Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth
WELLS-W:SEMIVOLATILES-W

2,4-DINITROPFIENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-METHYLPHENOL

2-NITROANILINE

3-NITROANILINE

4,6-DINII-RO-2-METHYLPIIENOL

4-ME,rHYLPFIENOI.

BIS(2-ETHYI .IIEXYL) PIMIALATE

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

MK-MWIO
5730
13-NOV-97
0-0

FlIr Units Screening Levels Result Val Qlfr

UG/l, 7 .3

UG/L 7 .3

UGAI 3.7

UG/L 180

UGfL 0.220

UG/L 11

UG/l, 0.37

UG/l, 18

UG/l, 4 .8 11

MK-MWII
5740
18-NOV-97
0-0

Result Val Qlfr

MK-MW12
5750
17-NOV-97
0-0
Result Val Qlfr

---- ... . .. . . . . . .

28
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PLUMBROOK
Overburden Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : MK-MW17 MK-MW19 MK-MW20
Sample No : 5790 5800 5810
Sample Date : 21-NOV-97 16-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result

2,4-DINITROPHENOL UG/L 7 .3

2,4-DINITROI-OLUENE UG/L 7 .3

2,6-DINITROTOI,UENE LJG/L 3 .7

2-METHYLPHENOI, UG/L 180 1300
2-NITROANILINE LJG/L 0.220

3-NITROANILINE UG/L 11

4,6-DINITRO-2-METHYLPHENOL UG/L 0.37

4-METHYLPFIENOL [JG/l, 18 1200
BIS(2-ETIIYLI]EXYL) Pii-nIALATE UG/L 4 .8 5 .0

Val Qlfr

j

Page 34



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WE[-LS-W:SEMIVOI.ATII,ES-W Fltr Units Screening Levels

2,4-DINITROPIIENOI . UG/L 7 .3

2,4-DINITROTOLUENE UG/L 7 .3

2,6-DINITRO,rot .(JENE UGI, 3 .7

2-METIIYLPIIENOL U(;/L 180

2-NITROANIL[Nr UGA, 0.220

3-NITROANILINE UG/l, I I

4,6-DINII-RO-2-MI-TFIYI,Pill--NOI, U(i/l . 0 .37

4-METIIYI,Pll[-NOL UGA . 18

BIS(2-EI-IiYI .IIF-.XYI,) PlITHALATF. UG/l . 4 .8

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

MK-MW22 MK-MW23 MK-MW24
5820 5830 5840
14-NOV-97 16-NOV-97 13-NOV-97
0-0 0-0 0-0

Result Val Qlfr Result Val Qlfr Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATII,ES-W

2,4-DINITROPHENOL

2,4-DINITROTOLUENI:

2,6-DINITROTOLUENE

2-METHYLPIfENOL

2-NITROANILINE

3-NITROANILINE

4,6-DINITRO-2-ME'riiyi .pii['NOL.

4-METHYLPHENOL

BIS(2-ETHYLI IEXYL) PI ITHALA-rl]

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

PB-PR-MW7 PB-PR-MW8 PB-PR-MW9
5690 5700 5710
17-NOV-97 17-NOV-97 17-NOV-97
0-0 0-0 0-0

Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

UG/L 7 .3 6000 48 1

UG/L 7 .3 1800 1500 110

UG/L 3 .7 140 .1 190 1

UG/L 180

UG/l . 0 .220

UGII . 11 160 1 450 1

UGA, 0.37 660 1 2300 1

UG/L 18

UG/L 4 .8
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Report Date: 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

2,4-DINITROPliENOL

2,4-DINII-ROTOLUENE

2,6-DINITROTOLUENE

2-METHYLPHEN01,

2-NITROANILINE

3-NITROANILINE

4,6-DINITRO-2-METI IYLPHENOL

4-METHYLPHEN01,

BIS(2-ETIIYLIIEXYL) PFITIIALATE

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

PB-TNTA-MWIO
5610
18-NOV-97
0-0

FlIr Units Screening Levels Result Val Qlfr

UG/L 7.3

UG/L 7.3

UG/L 3 .7

UG/L 180

UG/L 0.220

UG/L I I

UGA, 0.37

UG/L 18

UGA, 4 .8

PB-TNTA-MWII
5620
18-NOV-97
0-0

Result Val Qlfr

PB-T'NTC-MW3
5630
2 1 -NOV-97
0-0

Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W Fltr Units Screening Levels

2,4-DINITROPHENOL UG/L 7 .3

2,4-DINITROTOLUENE UG/L 7 .3

2,6-DfNITROTOLUENE UG/L 3 .7

2-METHYLPHENOI . UG/L 180

2-NITROANILINE UG/L 0.220

3-NITROANILINE UG/L I I

4,6-DINITRO-2-METUIYLPFIENOI, UG/L 0.37

4-METRYLPHENOI, UG/L 18

BIS(2-ETIiYLIIEXYL) Pii-nIALATF UGA, 4 .8

PLUMBROOK

Overburden Wells

Risk-Based Comparison Hits Summary

PB-TNTC-MW4
5640
24-NOV-97
0-0

PB-TNTC-MW5
5650
2 1 -NOV-97
0-0

Result Val Qlfr Result Val Qlfr
.. . . . . .. ..

PB-TNTC-MW6
5660
20-NOV-97
0-0

Result Val Qlfr

7 .3 1
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W :SEMIVOLATILES-W Fltr Units Screening Levels

2,4-DINITROPliENOI, UGA, 7.3

2,4-DINITROI'OLUENE UGIL 7 .3

2,6-DINITROTOLUENE UG/L 3 .7

2-ME,rHYLPFlEN0L UG/L 180

2-NITROANILINE UG/L 0.220

3-NITROANILINE UG/L I I

4,6-DINITRO-2-ME'riiYLPI IENOL UG/L 0.37

4-METIIYLPIIENOL UG/1. 18

BlS(2-EITlYLliEXYL) PlITHALATE UGA, 4 .8

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

PB-WA-MWI
5670
2 1-NOV-97
0-0

PB-WA-MW2
5680
23-NOV-97
0-0

Result Val Qlfr Result Val Qlfr
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PLUMBROOK
Overburden Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : GCL-MWOI GCL-MW02A GCL-MW02B
Sample No : 5850 5860 5870
Sample Date: 20-NOV-97 20-NOV-97 20-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:METALS-W FItr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

ALUMINUM UG/L 3700 9410 1
ARSENIC UG/L .045 36 .3

ARSENIC Y UGIL .045

BARIUM UG/L 260

BARIUM Y UG/L 260

CALCIUM UGfL 75500 1 95200 101000
CALCIUM Y UG/L 75400 94400 111000
CHROMIUM UG/l . 18 44 .9 22 .7
COBALT UG/L 220

COBALT Y UG/l, 220

[RON UG/l, 1100 76600 3130 3750
IRON Y UG/L 1100 4350 1130
LEAD UG/L 15 17 .7

MAGNESIUM UG/L 31500 19300 23000
MAGNESIUM Y UG/L 30000 19200 24900
MANGANESE UG/L 73 432 434 475
MANGANESE Y UG/L 73 350 421 507
NICKEL UG/L 73

NICKEL Y UG/L 73

POTASSIUM UG/L

POTASSIUM Y UG/L

SELENIUM UG/L 18 20 .4

SODIUM UG/L 8350 1 16200 9230
SODIUM Y UGIL 8550 16400 9590
VANADIUM UGIL 26

VANADIUM Y UGfL 26
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METAI.S-W

ALUMINUM

ARSENIC

ARSENIC

BARIUM

BARIUM

CALCIUM

CALCIUM

CHROMIUM

COBALT

COBALT

IRON

IRON

LEAD

MAGNESIUM

MAGNESIUM

MANGANESE

MANGANESE

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SODIUM

SODIUM

VANADIUM

VANADIUM

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

GCL-MW03 IT-AAI-GW-002
5880 5490
20-NOV-97 20-NOV-97
0-0 0-0

Fltr Units Screening l,cvels Result Val QIfr Result Val QIfr

UG/l, 3700

UG/11 .045 40 .2

Y UG/l, .045

UG/L 260

Y UG/I . 260

tj( ;/I, 70700 j 601000

Y lj( ;/I . 64100 549000

IKYL 18

UG/l, 220

Y UG/I . 220

UG/l, 1100 26300 32900

Y UG/L 1100 14400

UG/L 15

UG/L 20000 199000

Y UG/L 17800 305000

UG/L 73 493 5410

Y UG/L 73 369 4740

UG/L 73

Y UG/L 73

UG/L

Y UG/L 6710

UG/L 18

UG/L 5510 1 21400

Y UG/L 5100 39600

UG/L 26

Y UG/L 26

IT-AA3-GW-002
5510
19-NOV-97
0-0
Result Val QIfr
- -- ---------
11600 1

10 .3

205000

131000

22 .8

' 27300

16 .6

52100

29300

816

78 .8

7800

7180
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METAI.S-W

ALUMINUM

ARSENIC

ARSENIC

BARIUM

BARIUM

CALCIUM

CALCIUM

CHROMIUM

COBALT

COBALT

[RON

IRON

LEAD

MAGNESIUM

MAGNESIUM

MANGANESE

MANGANESE

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SODIUM

SODIUM

VANADIUM

VANADIUM

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

IT-ABG-GW-002 IT-MWOI
5520 5530
19-NOV-97 19-NOV-97
0-0 0-0

FItr Units Screening Levels Result Val QIfr Result Val QIfr

UG/L 3700 34500 1

UG/L .045 66 .2

Y UG/L .045

UG/L 260 314

Y UG/11 260

UG/1. 491000 46400

Y UG/L 393000 44900

UG/L 18 69.8

UG/l . 220

Y UG/l, 220

UG/1, 1100 103000 1320

Y UG/L 1100 4890

UG/L 15 100

UG/L 113000 17500

Y UG/L 85300 17000

UG/L 73 3010 323

Y UG/L 73 2500 331

UG/L 73 212

Y UG/L 73

UG/L 11800 6160

Y UG/L 5220 6180

UG/L 18

UG/L 18300 22800

Y UGfL 20400 22200

UGIL 26 158

Y UGfL 26

IT-MWO2
5540
21 -NOV-97
0-0
Result, Val Qlfr

150000 1

147000

70500

68000

896

877

250000

244000
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PLUMBROOK
Overburden Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : IT-MW05 IT-MWO6
Sample No : 5550 5560
Sample Date : 19-NOV-97 19-NOV-97
Depth 0-0 0-0

WELLS-W:METALS-W Mir Units Screening Levels Result Val QIfr Result Val QIft

ALUMINUM UGfL 3700 3970 1

ARSENIC UG/L .045 11 .5

ARSENIC Y UGIL .045 12 .5

BARIUM UG/L 260

BARIUM Y UG/L 260

CALCIUM UGIL 116000 142000

CALCIUM Y UG/L 99500 128000

CHROMIUM UG/L 18

COBALT UG/L 220

COBALT Y UG/L 220

[RON UG/L 1100 14700 1620

[RON Y UG/L 1100 3050

LEAD UG/L 15

MAGNESIUM UG/L 38400 23500

MAGNESIUM Y UG/L 36500 21400

MANGANESE UG/L 73 302 340

MANGANESE Y UG/L 73 114

NICKEL UG/L 73

NICKEL Y UG/L 73

POTASSIUM UG/L

POTASSIUM Y UG/L

SELENIUM UGIL 18

SODIUM UG/L 18100

SODIUM Y UG/L 19100

VANADIUM UG/L 26

VANADIUM Y UG/L 26

IT-MWO8
5580
19-NOV-97
0-0
Result Val Qlfr

342000

345000

136000

139000

361

328

14900

15300

18900

19500
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PLUMBROOK
Overburden Wells

Report Date: 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : IT-MWO9 IT-MWIO
Sample No : 5590 5600
Sample Date : 23-NOV-97 14-NOV-97
Depth 0-0 0-0
WELLS-W:METALS-W Fltr Units Screening Levels Result Val Qlfr Result Val QIfr

ALUMINUM UG/L 3700

ARSENIC UG/L .045

ARSENIC Y UG/L .045

BARIUM UG/L 260

BARIUM Y UG/L 260

CALCIUM UG/L 426000 j 183000 1
CALCIUM Y UG/L 402000 188000

CHROMIUM UG/l, 18

COBALT UG/L 220

COBALT Y UG/L 220

[RON UG/L 1100 3370 3040

[RON Y UGA . 1100

LEAD UG/I, 1 5

MAGNESIUM UG/L 253000 83700

MAGNESIUM Y UG/L 246000 86300

MANGANESE UGfL 73 249 1670

MANGANESE Y UG/L 73 372 1630

NICKEL UG/l, 73

NICKEL Y UG/L 73

POTASSIUM UG/L 25600

POTASSIUM Y UGfL 26500

SELENIUM UG/L 18

SODIUM UGIL 146000 1 48200

SODIUM Y UG/L 144000 50200

VANADIUM UGfL 26

VANADIUM Y UG/1, 26

MK-MW09
5720
16-NOV-97
0-0

Result
------------

103000

106000

27600

28100

6290

6470

Val QIfr

i
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PLUMBROOK
Overburden Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : MK-MWIO MK-MW I I
Sample No : 5730 5740
Sample Date : 13-NOV-97 18-NOV-97
Depth 0-0 0-0

WELLS-W:METALS-W Flir Units Screening Levels Result Val Qlfr Result Val Qlfr

ALUMINUM UG/L 3700 5080

ARSENIC UG/L .045

ARSENIC Y UG/L .045

BARIUM UG/1. 260

BARIUM Y UG/L 260

CALCIUM UG/L 99200 1 161000

CALCIUM Y UG/L 96700 142000 1

CHROMIUM UG/11 18

COBALT UG/L 220

COBALT Y UGIL 220

IRON UG/I . 1100 2080 12300

IRON Y U(3/1, 1100

LEAD UG11, 15

MAGNESIUM UG/L 27600 39400

MAGNESIUM Y UGIL 26200 33300

MANGANESE UG/1, 73 90 .9 344

MANGANESE Y UG/L 73

NICKEL UG/L 73

NICKEL Y UG/l, 73

POTASSIUM UG/L

POTASSIUM Y UG/L

SELENIUM UG/L 18

SODIUM UG/L 8430

SODIUM Y UGA, 7950

VANADIUM UG/L 26

VANADIUM Y UG/L 26

MK-MW12
5750
17-NOV-97
0-0
Result

133000

131000

21900

21600

1130

1060

Val Qlfr

i
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PLUMBROOK

Overburden Wells
Report Date: 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : MK-MW14 MK-MWI5 MK-MW16
Sample No : 5760 5770 5780
Sample Date : 16-NOV-97 16-NOV-97 21-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:METALS-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val QIfr

ALUMINUM UG/L 3700 4990 1

ARSENIC UG/L .045

ARSENIC Y UG/L .045

BARIUM UG/L 260

BARIUM Y UG/l, 260

CALCIUM UG11 . 172000 1 114000 1 146000 1

CALCIUM Y UG/L 216000 118000 147000

CHROMIUM UG/L 18

COBALT UG/l, 220

COBALT Y UG/L 220

IRON UG/L 1100 19300 12700 19800

IRON Y UG/L 1100 22900 12700 2410

LEAD UG/l, 15

MAGNESIUM UG/L 26500 17600 53800

MAGNESIUM Y UG/L 32300 17800 52300

MANGANESE UG/L 73 370 608 6970

MANGANESE Y UG/L 73 449 617 6900

NICKEL UG/L 73

NICKEL Y UG/L 73

POTASSIUM UG/L 5460

POTASSIUM Y UG/L

SELENIUM UG/L 18

SODIUM UG/L 5960 6560 1

SODIUM Y UG/L 7130 6470

VANADIUM UG/L 26

VANADIUM Y UG/L 26
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PLUMBROOK

Overburden Wells
Report Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : MK-MW17 MK-MW19
Sample No : 5790 5800
Sample Date : 21 -NOV-97 16-NOV-97
Depth 0-0 0-0

WELLS-W:METALS-W FItr Units Screening Levels Result Val Qlfr Result Val Qlfr

ALUMINUM UG/L 3700

ARSENIC UG/l, .045 12 .6

ARSENIC Y UG/L .045

BARIUM UG/l, 260

BARIUM Y UGA, 260

CALCIUM UG/I . 127000 1 158000

CALCIUM Y UG/1, 114000 176000 1

CHROMIUM UG/l, 18

COBALT UO/I . 220

COBALT Y UG/l . 220

[RON UG/l . 1100 44300

[RON Y UG/l . 1100 34100

LEAD UG/l, 15

MAGNESIUM UG/L 29900 34900

MAGNESIUM Y UG/L 26300 38300

MANGANESE UG/L 73 1410

MANGANESE Y UG/L 73 1260

NICKEL UG/L 73 156

NICKEL Y UG/L 73 140

POTASSIUM UG/L

POTASSIUM Y UG/L

SELENIUM UGIL 18

SODIUM UGIL 6090 1 11200

SODIUM Y UG/L 5170 12200

VANADIUM UGIL 26

VANADIUM Y UG/L 26

MK-MW20
5810
16-NOV-97
0-0

Result Val Qlfr

18400

15 .8

240000

167000

42 .7

' 46700

96200

108000

994

114

33800

40600

223000

296000

59 .7

i
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PLUMBROOK
Overburden Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : MK-MW22 MK-MW23
Sample No: 5820 5830
Sample Date : 14-NOV-97 16-NOV-97
Depth 0-0 0-0
WELLS-W:METALS-W Iltr Units Screening Levels Result Val Qlfr Result Val QIfr

ALUMINUM UG/L 3700 7790 27300

ARSENIC UG/L .045 59 .8
ARSENIC Y UG/L .045 13 .8
BARIUM UG/I . 260

BARIUM Y UG/l, 260

CALCIUM UGA. 118000 1 236000

CALCIUM Y UG/l, 127000 140000 1
CHROMIUM UG11. 18 57 .1
COBALT UG/I . 220

COBALT Y UG/L 220

IRON UG/l, 1100 10900 68200

IRON Y UG/I . 1100

LEAD UG/L 15 29 .8

MAGNESIUM UG/l, 17500 61400
MAGNESIUM Y UG/L 17900 49900

MANGANESE UG/L 73 185 1370

MANGANESE Y UG/L 73 149 265

NICKEL UG/L 73 125

NICKEL Y UG/L 73

POTASSIUM UG/L 14400

POTASSIUM Y UG/L 8540

SELENIUM UG/L 18

SODIUM UG/L 7100 60200

SODIUM Y UG/L 8360 68500

VANADIUM UG/L 26 75 .2

VANADIUM Y UG/L 26

MK-MW24
5840
13-NOV-97
0-0

Result, Val QIfr

6620

641000

984000

25 .2

13500

2920

47400

41300

788

562

5640

8130

8250

60 .9

53 .0

i
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PLUMBROOK
Overburden Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : PB-PR-MW7 PB-PR-MW8
Sample No: 5690 5700
Sample Date : 17-NOV-97 17-NOV-97
Depth 0-0 0-0

WELLS-W:METALS-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr

ALUMINUM UG/L 3700 8960 1

ARSENIC UG/L .045

ARSENIC Y UG/L .045

BARIUM UG/L 260

BARIUM Y UG/L 260

CALCIUM UG/L 625000 749000

CALCIUM Y UG/L 582000 753000 1

CHROMIUM UG/L 18

COBALT UG/I, 220 2320 7270

COBALT Y UG/L 220 2330 6770

[RON UG/L 1100 21700 22000

[RON Y UG/L 1100 1360 12200

LEAD UG/L 15

MAGNESIUM UG/L 189000 541000

MAGNESIUM Y UG/L 184000

MANGANESE UG/l, 73 17000 34100

MANGANESE Y UG/L 73 17000 29700

NICKEL UG/L 73 1710 7600

NICKEL Y UG/L 73 1710 6820

POTASSIUM UGIL

POTASSIUM Y UG/L

SELENIUM UGIL 18

SODIUM UG/L 3540000 10800000

SODIUM Y UGfI_ 3850000 9230000

VANADIUM UG/L 26

VANADIUM Y UG/L 26

PB-PR-MW9
5710
17-NOV-97
0-0
Result
-------------

1900

1890

1360000

1450000

Val Qlfr

Page 49



PLUMBROOK
Overburden Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : PB-TNTA-MWIO PB-TNTA-MW I I PB-TNTC-MW3
Sample No : 5610 5620 5630
Sample Date : 18-NOV-97 18-NOV-97 21-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:METALS-W 1-1tr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

ALUMINUM UG/l, 3700
- -------------- -

ARSENIC UG/L .045 12 .2 10 .5

ARSENIC Y UG/L .045

BARIUM UG/L 260 373

BARIUM Y UG/L 260 338

CALCIUM UG/L 186000 180000 566000 j

CALCIUM Y UG/L 191000 167000 529000

CHROMIUM UG/L 18

COBALT UG/L 220

COBALT Y UG/1, 220

IRON UG/L 1100 18200 13300

IRON Y UG/L 1100 7610

LEAD UG/L 15

MAGNESIUM UG/L 52900 63000 215000

MAGNESIUM Y UG/L 54800 62900 204000

MANGANESE UG/L 73 1530 1030 2950

MANGANESE Y UG/L 73 1440 865 2900

NICKEL UG/L 73 120

NICKEL Y UG/L 73 77 .1

POTASSIUM UG/L 17400 26700

POTASSIUM Y UG/L 17800 25800

SELENIUM UG/L 18

SODIUM UG/L 39300 91400 86100 1

SODIUM Y UG/L 41000 96500 79400

VANADIUM UG/L 26

VANADIUM Y UG/L 26
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PLUMBROOK

Overburden Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : PB-TNTC-MW4 PB-TNTC-MW5
Sample No : 5640 5650
Sample Date : 24-NOV-97 21-NOV-97
Depth 0-0 0-0

WELLS-W:METALS-W Fltr Units Screening Levels Result Val QIfr Result Val Qlfr

ALUMINUM UG/L 3700
. . .. . . . . . . .

3820 1

ARSENIC UG/L .045 21 .5 10 .1

ARSENIC Y UG/L .045

BARIUM UG/L 260

BARIUM Y UG/l, 260

CALCIUM UG/L 285000 j 146000 1

CALCIUM Y UG/L 386000 138000

CHROMIUM UG/L 18 25 .2 18 .4

COBALT UG/L 220

COBALT Y UG/L, 220

IRON UG/l, 1100 17400 13900

IRON Y UG/I, 1100

LEAD UG/l, 15

MAGNESIUM UG/l . 145000 55900

MAGNESIUM Y UG/L 181000 54600

MANGANESE UG/L 73 800 713

MANGANESE Y UG/L 73 1120 522

NICKEL UG/L 73

NICKEL Y UG/L 73

POTASSIUM UG/L 28200 15400

POTASSIUM Y UGIL 34500 14700

SELENIUM UG/L 18

SODIUM UGIL 79700 1 161000 1

SODIUM Y UGIL 94900 163000

VANADIUM UG/L 26

VANADIUM Y UG/L 26

PB-TNTC-MW6
5660
20-NOV-97
0-0

Result Val Qlfr

223000

243000

2460

1570

15600

17500

3700

4020

12200

14300

17600

21300

Page 51



Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:METALS-W

ALUMINUM

ARSENIC

ARSENIC

BARIUM

BARIUM

CALCIUM

CALCIUM

CHROMIUM

COBALT

COBALT

IRON

IRON

LEAD

MAGNESIUM

MAGNESIUM

MANGANESE

MANGANESE

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SODIUM

SODIUM

VANADIUM

VANADIUM

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

PB-WA-MWI PB-WA-MW2
5670 5680
21 -NOV-97 23-NOV-97
0-0 0-0

Mir Units Screening I .cvcls Result Val QIfr Result Val QIfr

UG/L 3700 3720 1
UG/L .045

Y UG/L .045

UG/L 260

Y UG/L 260

UG/l, 150000 1 497000 1

Y UG/l, 136000 472000

UG/1 . 18

I.JG/I, 220

Y UG/L 220

UG/11 1100 5600 7930

Y UG/l, 1100

UG/L is

UG/L 58100 181000

Y UG/L 54600 170000

UG/L 73 235 1660

Y UG/L 73 163 1620

UG/L 73 228

Y UG/L 73

UG/L 28000

Y UG/L

UG/L 18

UG/L 14300 1 1010000 1

Y UG/L 13800 1030000

UG/L 26

Y UG/L 26
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W Fltr Units Screening Levels

1,3,5-1'RINITROBITNZENE UG/l, 110

1,3 -DINITROBENZFNE UG/L 0.37

2,4-DINITROTOLUENE UGIL 7 .3

2,6-DINITROTOLUENE UG/l, 3 .7

4-AMINO-2,6-DINII~ROTOI,IJI :Nl-- UG/1, 0 .22

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

GCI,-MWOI
5850
20-NOV-97
0-0

GCL-MW02A
5860
20-NOV-97
0-0

Result Val QIfr Result Val QIfr

GCL-MW02B
5870
20-NOV-97
0-0

Result Val QIfr
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Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-WEXPLOSIVES-W Fltr Units Screening Levels

I
,
3

,
5-TRINITROBENZENI: UG/L Ito

1,3-DINITROBENZENE UG/L 0.37

2,4-DINITROTOLUENE UG/L 7 .3

2,6-DINITROTOLUENE UG/L 3 .7

4-AMINO-2,6-DINITROTOLUENE UG/l, 0 .22

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

GCI,-MWO3
5880
20-NOV-97
0-0

IT-AAI-GW-002
5490
20-NOV-97
0-0

Result Val Qlfr Result Val QIfr

IT-AA3-GW- .002
5510
19-NOV-97
0-0

Result . Val Qlfr
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PLUMBROOK
Overburden Wells

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZENE

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

4-AMINO-2,6-DINi-rROTOLUENE

Risk-Based Comparison Hits Summary

IT-ABG-GW-002 IT-MWOI IT-MWO2
5520 5530 5540
19-NOV-97 19-NOV-97 2 1-NOV-97
0-0 0-0 0-0

Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

UGIL 110
-------------

UGIL 0.37 17

UG/L 7 .3 47

UG/L 3 .7 7 .8

UG/L 0.22
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Report Date : 03/12/98

Sample Locaflon :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W Fltr Units Screening Levels

1,3,5-TRINITROBENZENE UG/L 110

1,3-DINITROBENZENE UGA, 0.37

2,4-DINITROTOLUENE UG/L 7 .3

2,6-DINITROTOLUENE UGAI 3 .7

4-AMINO-2,6-DINITROTOLUENE UG/L 0.22

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

IT-MW05 IT-MWO6 IT-MWO8
5550 5560 5580
19-NOV-97 19-NOV-97 19-NOV-97
0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth
WELLS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZENE

2,4-DINITRo-rOLUENE

2,6-DINII'ROTOLUENE

4-AMINO-2,6-DINITROTOLUENE

Fltr Units Screening Levels

UG/L 110

UG/L 0.37

UG/L 7 .3

UG/L 3 .7

UG/L 0.22

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

i,r-mwog
5590
23-NOV-97
0-0

IT-MW10
5600
14-NOV-97
0-0

Result Val Qlfr Result Val Qlfr

MK-MW09
5720
16-NOV-97
0-0

Result Val Qlfr
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Report Date : 03/12/98

Sample Location:
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W FlIr Units Screening Levels

1,3,5-TRINITROBENZENE UG/L Ho

1,3-DINITROBENZENE UG/L 0.37

2,4-DINII'ROTOLUENE UG/L 7 .3

2,6-DINITROTOLUENE UG/L 3 .7

4-AMINO-2,6-DINITROTOLUENI--. UG/L 0.22

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

MK-MWIO MK-MWII MK-MW12
5730 5740 5750
13-NOV-97 18-NOV-97 17-NOV-97
0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W Htr Units Screening Levels

l,3,5-,rRlNi,rR0BFNZENE UG/L 110

1,3-DINITROBF-NZENE UG/L 0.37

2,4-DINITROTOLUENE UG/L 7 .3

2,6-DINITROTOI,UENE UGA, 3 .7

4-AMINO-2,6-1)INI'I'RO'1'01,[JI:Nl' UGA, 0.22

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

MK-MW[4 MK-MW15 MK-MW16
5760 5770 5780
16-NOV-97 16-NOV-97 2 1 -NOV-97
0-0 0-0 0-0

Result Val Qlfr Result Val Qlfr Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZENE

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

4-AMINO-2,6-DINITROTOLUFNE

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

MK-MW17
5790
2 1 -NOV-97
0-0

Fltr Units Sercening Levels Result Val Qlfr

UG/L 110

UG/L 0.37

UG/L 7 .3

UGA . 3 .7

UG/L 0.22 3 .6

MK-MW19 MK-MW20
5800 5810
16-NOV-97 16-NOV-97
0-0 0-0

Result Val Qlfr Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth
WELLS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZENE

2,4-DINITROTOL.UENE

2,6-DINITROTOLUENE

4-AMINO-2,6-DINI'I'ROTOLUENE

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

MK-MW22
5820
14-NOV-97
0-0

[71 tr Units Screening Levels Result Val Qlfr

UG/L 110

UGIL 0.37

UG/L 7 .3

UG/L 3 .7

UGA, 0.22 0.62

MK-MW23 MK-MW24
5830 5840
16-NOV-97 13-NOV-97
0-0 0-0

Result Val Qlfr Result Val Qlfr-----------
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZENE

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

4-AMINO-2,6-DINITROTOI.UENE

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

PB-PR-MW7 PB-PR-MW8
5690 5700
17-NOV-97 17-NOV-97
0-0 0-0

FItr Units Screening Levels Result Val Qlfr Result Val Qlfr

UG/L 110 2000 1500

UG/L 0.37 1500 1500

UG/L 7 .3 1200 1300

UG/L 3 .7

UGA, 0.22

PB-PR-MW9
5710
17-NOV-97
0-0

Result Val Qlfr

35

28
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth
WELLS-W:EXPLOSIVES-W Flu Units Screening Levels

1,3,5-TRINITROBENZENE UG/L 110

1,3-DINITROBENZENE UG/L 0.37

2,4-DINITROTOLUENE UG/L 7.3

2,6-DINITROTOLUENE UG/l, 3 .7

4-AMINO-2,6-DINII'ROTOLUENE UG/L 0.22

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

PB-TNTA-MWIO
5610
18-NOV-97
0-0

PB-TNTA-MWII
5620
18-NOV-97
0-0

Result Val Qlfr Result Val Qlfr

PB-TNTC-MW3
5630
2 1 -NOV-97
0-0

Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W FItr Units Screening Levels

1,3,5-TRINITROBENZENE UG/L 110

1,3-DINITROBENZENE UG/L 0.37

2,4-DINITROTOLUENE UG/L 7 .3

2,6-DINITROTOLUENE UG/L 3.7

4-AMINO-2,6-DINITROTOLUENE UG/l . 0 .22

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

PB-TNTC-MW4
5640
24-NOV-97
0-0

PB-TNTC-MWS
5650
21-NOV-97
0-0

Result Val Qlfr Result Val Qlfr

PB-TNTC-MW6
5660
20-NOV-97
0-0

Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPI.OSIVES-W Fltr Units Screening Levels

1,3,5-TRINITROBENZENE UG/l . 110

1,3-DINITROIIENZENE UGA, 037

2,4-DINITROTOLUENE 1)(311- 7 .3

2,6-DlNlTRo,roLUENF 1)(3/1, 3 7

4-AMINO-2,6-I)INI'I'ROI'01 .tJl--N[-- tj( ;/I . 022

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

PB-WA-MWI
5670
2 1-NOV-97
0-0

PB-WA-MW2
5680
23-NOV-97
0-0

Result Val Qlfr Result Val Qlfr
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : GCL-MWOI GCL-MW02A GCL-MW02B
Sample No : 5850 5860 5870
Sample Date : 20-NOV-97 20-NOV-97 20-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:CYANIDE-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result . Val Qlfr

TOTAL CYANIDE UGIL 73
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : GCL-MW03 IT-AAI-GW-002 IT-AA3-GW-002
Sample No : 5880 5490 5510
Sample Date : 20-NOV-97 20-NOV-97 19-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:CYANIDE-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val QIfr

TOTAL CYANIDE UGA, 73
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PLUMBROOK
Overburden Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary Page 68

Sample Location : IT-ABG-GW-002 IT-Mwol IT-MWO2
Sample No : 5520 5530 5540
Sample Date : 19-NOV-97 19-NOV-97 21 -NOV-97
Depth 0-0 0-0 0-0
WELLS-W:CYANIDE-W FI(r Units Screening Levels Result Val QIfr Result Val Qlfr Result Val QIfr

TOTAL CYANIDE UG/L 73



Report Date : 03/12/98

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

Sample Location : IT-MW05 IT-MWO6 IT-MWO8
Sample No : 5550 5560 5580
Sample Date : 19-NOV-97 19-NOV-97 19-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:CYANIDE-W Fltr Units Screening Levels Result Val Qlfr Result Val QIfr Result Val QIfr

TOTAL CYANIDE UG/L 73
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : IT-MWO9 IT-MWIO MK-MW09
Sample No : 5590 5600 5720
Sample Date : 23-NOV-97 14-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:CYANIDE-W Flir Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

TOTAL CYANIDE UGfL 73
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Report Date : 03112/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : MK-MWIO MK-MWII MK-MW12
Sample No : 5730 5740 5750
Sample Date : 13-NOV-97 18-NOV-97 17-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:CYANIDE-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

TOTAL CYANIDE UG/L 73
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PLUMBROOK

Overburden Wells
Report Date : 03/12/98 Risk-Based Comparison Hits Summary Page 72

Sample Location : MK-MW14 MK-MW15 MK-MW16
Sample No : 5760 5770 5780
Sample Date : 16-NOV-97 16-NOV-97 2 1 -NOV-97
Depth 0-0 0-0 0-0
WELLS-W:CYANIDE-W FItr Units Screening Levels Result Val Qlfr Result Val Qlfr Result . Val Qlfr
TOTAL CYANIDE UG/11 73



PLUMBROOK
Overburden Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary Page 73

Sample Location : MK-MW17 MK-MW19 MK-MW20

Sample No : 5790 5800 5810
Sample Date : 21 -NOV-97 16-NOV-97 16-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:CYANIDE-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

TOTAL CYANIDE UG/L 73



Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : MK-MW22 MK-MW24 PB-PR-MW7
Sample No : 5820 5840 5690
Sample Date : 14-NOV-97 13-NOV-97 17-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:CYANIDE-W FlEr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

TOTALCYANIDE UGAI 73 120
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Report Date : 03/12/98

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

Sample Location : PB-PR-MW8 PB-PR-MW9 PB-TNTA-MWIO
Sample No : 5700 5710 5610
Sample Date : 17-NOV-97 17-NOV-97 18-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:CYANIDE-W Fhr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

TOTALCYANIDE UGfL 73 240
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Report Date : 03/12/98

PLUMBROOK
Overburden Wells

Risk-Based Comparison Hits Summary

Sample Location : PB-TNTA-MW I I PB-TNTC-MW3 PB-TNTC-MW4
Sample No : 5620 5630 5640
Sample Date : 18-NOV-97 21 -NOV-97 24-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:CYANIDE-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

TOTAL CYANIDF UG/L 73
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Report Date : 03/12/98

PLUMBROOK

Overburden Wells
Risk-Based Comparison Hits Summary

Sample Location : P[3-1'NTC-MW5 PB-TNTC-MW6 PB-WA-MWI
Sample No: 5650 5660 5670
Sample Date : 2 1 -NOV-97 20-NOV-97 21-NOV-97
Depth 0-0 0-0 0-0

WEL,LS-W:CYANIDI--W Fltr Units Screening I .cvels Result Val QIfr Result Val QIfr Result Val Qlfr

TOTAL CYANIDE UG/I, 73
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PLUMBROOK
Overburden Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary Page 78

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:CYANII)E-W

TOTAL CYANIDE

PB-WA-MW2
5680
23-NOV-97
0-0

FItr Units Screening Levels Result Val Qlfr

UG/L 73 79



I Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

1, 1, 1 -TRICHLOROETHANE

1, 1,2,2-TETRACH LOROETI IANF

1, 1,2-TRICHLOROETHANE

IJ-DICHLOROETHANE

I,I-DICHLOROETHENE

1,2-DICHLOROETHANE

1,2-DICHLOROFTFIENE (TOTAL)

1,2-DICHLOROPROPANF-.'

2-BUTANONE

2-HEXANONE

4-METIIYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,3-DIC"LOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

IT-AAI-BEDGW-00I
5450
16-NOV-97
0-0

FI(r Units Result Val Qlfr

UGAL 25 IJ

UG/1 . 25 U

U(;/L 25 U

UGAI 25 U

UG/L 25 U

UG/L 25 U

UGIL 25 U

UGAL '-',5 U

UG/L 120 R

I)GII., 120 R

UGIL 120 U

UGIL 250 R

UGIL I I i

UG/L 25 U

UGfL 25 U

UGIL 50 U

UG/L 29 1

UGfL 25 U

UG/L 25 U

UG/L 50 U

UG/L 25 U

UG/L 50 U

UGIL 25 U

UGAL 25 U

UGfL 7.7 1

UGIL 25 .1

UGAL 25 U

UGAL 25 U

UGIL Is i

PLUMr3KOOK

Bedrock Wells

Data Summary

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0
Result Val Qlfr

25 U

25 U

25 U

25 U

25 U

25 U

25 U

25 U

120 U

120 U

120 U

250 U

33

25 U

25 U

50 U

5 .5 1

25 U

21 1

50 U

25 U

50 U

25 U

25 U

23 1

7 .4 1

25 U

25 U

32

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0
Result Val Qlfr

5 .0 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

25 R

25 R

25 U

36 1

5 .0 U

5 .0 U

5 .0 U

10 U

4 .2 1

5 .0 U

5 .0 U

10 U

5 .0 U

10 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

IT-ADG-BEDGW-01
5480
13-NOV-97
0-0

Result Val Qlfir

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

5 .0 R

5 .0 R

5 .0 U

10 R

1 .0 U

1 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 u

2 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .10 U

1 .0 U

1 .0 U

1 .0 u

1 .0 U

Page I

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val QIfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

5 .0 R

5 .0 R

5 .0 U

to R

1 .0 IJ

1 .0 U

1 .0 U

2 .0 U

0.65 1

1 .0 U

1 .0 U

2 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 IJ

1 .0 U

1 .0 U

1 .0 11

1 .0 U

1 .0 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W
--- - --- --- -------

1, 1, 1-TRICHLOROETHANE

1, 1,2,2-TETRACHLOROETHANE

1, 1,2-TRICHLOROETRANE

IJ-DICHLOROETIIANE

IJ-DICHLOROETHENE

1,2-DIC"LOROETHANE

1.2-DICHLOROETHENE (TOTAL)

1 .2-DICHLOROPROPANE

2-BUTANONE

2-HEXANONE

4-MET14YL-2-PENTANONE

ACETONE

BENZENE

BROMODIC14LOROMETIIANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,3-DICHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

METHYLENE C"LORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

IT-MNTA-BEDGW-001
5440
20-NOV-97
0-0

FItr Units Result Val Qlfr

UGAL 10 U

UGfL 10 U

UGfL 10 U

UGIL 10 U

UGfL 10 U

UGIL 10 U

UGAL 10 U

UGfL 10 U

UG/L 50 R

UG/l, 50 R

UGAL 50 U

UG/L 100 R

UGIL 10 U

UG/L 10 U

UG/L 10 U

UGIL 20 U

UG/L 3.7 1

UGfL 10 U

UG/L 10 U

UG/L 20 U

UG/L 10 U

UGIL 20 U

UGAL 10 U

UGAL 10 U

UGIL to U

UGAL 1 .0 U

UGAL 10 U

UGfl- 10 U

UG/L 10 U

PLUMBROOK
Bedrock Wells
Data Summary

IT-TNTB-BEDGW-00l
5420
17-NOV-97
0-0
Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

5 .0 R

5 .0 R

5 .0 U

10 R

0 .14 1

1 .0 U

1 .0 U

2 .0 U

0.82 j

1 .0 U

1 .0 U

2 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

U

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0

Result Val Qlfr

5 .0 U

5 .0 U

5.0 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

25 R

25 R

25 U

50 R

0.91 1

5 .0 U

5 .0 U

10 U

6 .4

5 .0 U

~ .o U

10 U

5 .0 U

10 U

5 .0 U

5 .0 U

0.85 1

5 .0 U

5 .0 U

5 .0 U

5 .0 U

PB-BED-MW13
5890
13-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

5 .0 R

5 .0 R

5 .0 U

10 R

130

1 .0 U

1 .0 U

2 .0 U

5 .8

1 .0 U

1 .0 U

2 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

73

1 .0 U

1 .0 U

1 .0 U

170

Page 2

PB-BED-MW14
5900
18-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

5 .0 R

5 .0 R

5 .0 U

10 R

1 .1

1 .0 U

1 .0 U

2 .0 U

1 .3

1 .0 U

1 .0 U

2 .0 U

1 .0 U

2.0 U

1 .0 U

1 .0 U

0.59 j

1 .0 U

1 .0 U

1 .0 U



PLUMBROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location : PB-BED-MW15
Sample No : 5910
Sample Date : I 8-NOV-97
Depth 0-0

WELLS-W:VOLATILES-W Fltr Units Result Val Qlfr

1,1 . 1 -TRIC"LOROETHANE UGAL 50 U

1,1,2,2-TETP,ACHLOROETHANE UGfI- so U

1,1,2-TRICHLOROETHANE UG/L 50 U

IJ-DICHLOROETHANE UGAL 50 U

IJ-DICHLOROETHENE UGIL 50 U

1,2-DICHLOROETHANE UGfL 50 U

1,2-DICHLOROETHENE (TOTAL) UG/L 50 U

1,2-DICHLOROPROPANE UG/L 50 U

2-BUTANONE UG/L 250 R

2-HEXANONE UG/L 250 R.

4-METHYL-2-PENTANONE UGAL 250 U

ACETONE UGAL 500 R

BENZENE UGfL 570

BROMODICHLOROMETHANE UG/L 50 U

BROMOFORM UG/L 50 U

BROMOMETFI.ANE UGfL 100 U

CARBON DISULFIDE UGAL 50 U

CARBON TETRACHLORIDE UGfI- 50 U

CHLOROBENZENE UGAL 50 U

CHLOROETHANE UG/11 100 U

CHLOROFORM UG/L 8 .4 1

CHLOROMETHANE UGIL 100 U

CIS-1,3-DICHLOROPROPENE UGIL 50 U

DIBROMOCHLOROMETHANE UGIL so U

ETHYLBENZENE UG[L 130

METHYLENE CHLORIDE UGIL 31 1

STYRENE UGIL 50 U

TETPLACHLOROETHENE UGfL 50 U

tOLUENE UGIL 490

PB-BED-MW16
5920
24-NOV-97
0-0
Result Val Qlfr

25 U

25 U

25 U

25 U

25 U

25 U

25 U

25 U

120 R

120 R

120 U

250 R

490

25 U

25 U

50 U

25 U

25 U

25 U

50 U

25 U

50 U

25 U

25 U

130

8 .8 1

25 U

25 U

390

PB-BED-MW17
5930
20-NOV-97
0-0
Result Val Qlfr

50 U

50 U

50 U

50 U

50 U

50 U

50 U

50 U

250 R

250 R

250 U

500 R.

10 1

50 U

so U

100 U

40 1

50 U

50 U

100 U

50 U

100 U

50 U

50 U

79

18 1

50 U

50 U

140

PB-Br-D-MWI8
5940
19-NOV-97
0-0
Result Val Qlf1r

5 .0 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

5 .0 U

25 R

25 R

25 U

50 R

11

5 .0 U

5 .0 U

10 U

32

5 .0 U

5 .0 U

to U

5 .0 U

10 U

5 .0 U

5 .0 U

32

5 .0 U

5 .0 U

.5 .0 U

21

Page 3

PB-BED-MW19
5950
14-NOV-97
0-0

Result Val Qlfr1 .0 . . .. . . . . . ..
U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

5 .0 R.

5 .0 R

5 .0 U

68

I I

1

1 .0 U

1 .0 U

2 .0 U

2.0

1 .0 U

1 .0 U

2 .0 U

1 .0 U

2 .0 U

1 .0 U

1 .0 U

5 .1

1 .0 U

1 .0 U

1 .0

8 .9



PLUMBROOK
Bedrock Wells
Data Summary

Report Date: 03/12/98

Sample Location : PB-BED-MW20 REACTORI
Sample No : 5960 5970
Sample Date : 17-NOV-97 2 1 -NOV-97
Depth 0-0 0-0
WELLS-W:VOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfir

1,1,1-TRICHLOROFTHANE UGIL 1 .0 U 25 U

1,1,2,2-TETRACIILOROETHANE UGfL 1 .0 U 25 U
1,1,2-TRICHLOROETHANE UGAL 1 .0 U 25 U
IJ-DICHLOROETHANE UGfl- 1 .0 U 25 U
IJ-DICHLOROETHENE UG/L 1 .0 U 25 U
1,2-DICHLOROETIIANE UGIL 1 .0 U 25 U

1,2-DICHLOROETIIEN F (TOTAL) UGII, 1 .0 U 25 U
1,2-DICHLOROPROPANE UGIL 1 .0 U 25 U
2-BUTANONE UGIL 5 .0 R 120 R

2-HEXANONE UGfI- 5 .0 R 120 R

4-MET14YL-2-PENTANONE UGfL 5 .0 U 120 U

ACETONE UG/L 10 R 250 R

BENZENE UGAL 0.93 1 8 .8 1

BROMODICHLOROMETHANE UGIL 1 .0 U 25 U
BROMOFORM UGIL 1 .0 U 25 U
BROMOMETHANE UG/L 2.0 U 50 U
CARBON DISULFIDE UG/L 1 .0 U 25 U
CARBON TETRACHLORIDE UGfL 1 .0 U 25 U

CHLOROBENZENE UGfL 1 .0 U 25 U
CHLOROETHANE UGIL 2.0 U 50 U
CHLOROFORM UGAL 1 .0 U 25 U
CHLOROMETHANE UG/L 2 .0 U 50 U

CIS- 1,3-DICHLOROPROPENE UGIL 1 .0 U 25 U

DIBROMOCHLOROMETHANE UG/L 1 .0 U 25 U
ETHYLBENZENE UG/l, 0 .15 1 25 U
METHYLENE CHLORIDE UGfL 1 .0 U 14 1
STYRENE UG/l, 1 .0 U 25 U

TETRACHLOROETHENE UG/L 1 .0 U 25 U
TOLUENE UG/L 1 .0 U U

Page 4



PLUMBROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W Fltr Units

TRANS- 1,3-DICHLOROPROPENE UG/L

TRICHLOROETHENE UGfL
VINYL CHLORIDE UGfL

XYLENES(TOTAL) UGfL

IT-AAI-BEDGW-001
5450
16-NOV-97
0-0
Result Val Qlfr

25 U

25 U

50 U

150

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0

Result Val Qlff

25 U

25 U

50 U

200

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0

Result Val Qlfi

5 .0 U

5 .0 U

10 U

5 .0 U

IT-ABG-BFDGW-0I
5480
1 I-NOV-97
0-0

Result Val Qlfr

1 .0 U

0.25 1

2.0 U

1 .0 U

Page 5

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0
Result Val Qlft

1 .0

1 .0 U

2 .0 U

1 .0 U



PLUMBROOK
Bedrock Wells
Data Summary

i Report Date : 03/12198

Sample Location : IT-MNTA-BEDGW-001
Sample No : 5440
Sample Date : 20-NOV-97
Depth 0-0
WELLS-W:VOLATILES-W Fltr Units Result Val Qlft
-----------
TRANS-1,3-DICHLOROPROPENE UG/L 10, U

TRICHLOROETHENE UG/L 10 U

VINYL C14LORIDE UG/L 20 U

XYLENES (TOTAL) UG/L 8.2 1

IT-TNTB-BEDGW-001
5420
17-NOV-97
0-0
Result Val Qlfr

1 .0 U

1 .0 U

2 .0 U

1 .0 U

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0
Result Val Qlft

5 .0 U

5 .0 U

10 U

12

PB-BED-MW13
5890
13-NOV-97
0-0

Result Val QlfIr

1 .0 U

1 .0 U

2 .0 U

520

Page 6

PB-BED-MW 14
5900
1 8-NOV-97
0-0
Result Val Qlfr

1 .0 U

1 .0 U

2 .0 U

3 .9



PLUMBROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATII.ES-W

TRANS- 1,3-DICIII,OROPROPENE

TRICIILOROETIIENI'-

VINYL CHLORIDE

XYLENES (TOTAL)

PB-BED-MWI5
5910
18-NOV-97
0-0

Fltr Units Result Val Qlfr

UG/l, 50 U

UG/L 50 U

UGfL 100 U

UG/L 920

PB-BED-MW16
5920
24-NOV-97
0-0
Result Val Qlfr

25 U

25 U

50 U

1100

PB-BED-MW17
5930
20-NOV-97
0-0
Result Val Qlfr

so U

50 U

100 U

360

PB-BED-MW18
5940
19-NOV-97
0-0

Result Val Qlfir

5 .0 U

5 .0 U

10 U

170

Page 7

PB-BED-MW19
5950
14-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

2 .0 U

38



PLUMBROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98 Page 8

Sample Location : PB-BED-MW20 REACTORI
Sample No : 5960 5970
Sample Date : 17-NOV-97 2 1-NOV-97
Depth 0-0 0-0
WELLS-W:VOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr

TRANS-1,3-DIC"LOROPROPENE UGIL 1 .0
. ... . . . . . .

U 25 U

TRICHLOROETHENE UGIL 1 .0 U 25 U
VINYL CHLORIDE UGIL 2 .0 U 50 U
XYLENES(TOTAL) UGIL 2.6 4 .0 j



PLUNnuKOOK

Bedrock Wells

Data Summary

Report Date : 03/12/98

Sample Location : IT-AAI-BEDGW-001
Sample No : 5450
Sample Date : 16-NOV-97
Depth 0-0

WELLS-W:TOC-W Fltr Units Result Val Qlfi

TOTAL ORGANIC CARBON MGfL 16

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0
Result Val QlfT

7 .4

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0
Result Val Qlff

5 .3 1

IT-ABG-BEDGW-01
5480
13-NOV-97
0-0
Result Val QlfT

3 .8

Page 9

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0
Result Val Qlfr

5 .0 U



PLUMBROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location : IT-MNTA-BEDGW-00I
Sample No : 5440
Sample Date : 20-NOV-97
Depth 0-0
WELLS-W:TOC-W Fltr Units Result Val Qlfr

TOTAL ORGANIC CARBON MG/L I I

rr-TNTB-BEDGW-00I
5420
17-NOV-97
0-0
Result Val Qlfr

12

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0
Result Val Qlfr

5 .0

PB-BED-MW13
5990
13-NOV-97
0-0
Result Val Qlfr

9.6

Page 10

PB-BED-MWl4
5900
18-NOV-97
0-0
Result Val Qlfr

190



PLUhn .KOOK
Bedrock Wells
Data Summary

I Report Date : 03/12/98

Sample Location : PB-BED-MW15
Sample No : 5910
Sample Date : 18-NOV-97
Depth 0-0

WELLS-W :TOC-W FItr Units Result Val QIfr
-----------

TOTAL ORGANIC CARBON MG/L I I

PB-BED-MW16
5920
24-NOV-97
0-0

Result Val QIfr

8 .4

PB-BED-MW 17
5930
20-NOV-97
0-0

Result Val QIfr

1 .2

PB-BED-MW18
5940
19-NOV-97
0-0

Result Val Qlfr

6 .5

Page I I

PB-BED-MW19
5950
14-NOV-97
0-0

Result Val QIfr

16



PLUMBROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location : PB-BED-MW20
Sample No : 5960
Sample Date : 17-NOV-97
Depth 0-0
WELLS-W:TOC-W Fltr Units Result Val Qlfr

TOTAL ORGANIC CARBON MG/L 1 .0 U

REACTORI
5970
2 1 -NOV-97
0-0

Result Val Qlfr

.0025

Page 12



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILI'S-W

L2,41-TRICHLOROBENZENE

1,2-DICHLOROBENZI"NE

1,3-DICHILOROBENZENE

1,4-DICHLOROBENZENE

2,2'-OXYBlS(l-ClIt.OROPROPANE)

2,4,5-TRICHLOROPI IFNOL

2,4,6-TRICHLOROPI IFNOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DFNITROPIIENOI .

2,4-DINITROTOLUENE

2,6-DtNITROTOI.UENE

2-CHLORONAPHTI-IA LENE

2-CHLOROPHENOL

2-METHYLNAPHTHAILENE

2-METHYLPHENOL

2-NITROANIL[NE

2-NITROPHENOIL

3,3'-DICHLOROBENZIDINE

3-NITROANIL[NE

4,6-DrNITRO-2-METHYLPFIENOL

4-BROMOPHENYL PHENYL ETHER

4-CIILORO-3-METIIYLPIIENOL

4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METH`YLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

PLUMBROOK
Bedrock Wells
Data Summary

IT-AAI-BEDGW-001 IT-AA2-BEDGW-001
5450 5460
16-NOV-97 20-NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfi

UGIL 10 U 10 U

UGA, 10 U 10 U

UG/L 10 U 10 U

UG/L 10 U 10 U

UGIL 10 U 10 U

UGIL 10 U 10 U

UGA, 10 U 10 U

UGA, 10 U 10 U

UGAI 10 U 1 .3 j

UGIL 50 U 50 U

UGA, 10 U 10 U

UG/L 10 U 10 U

UGIL 10 U 10 U

UGAL 10 U 10 U

UG/L 28 1 .3 1

UGIL 10 U 10 U

UGAL 50 U 50 U

UG/L to U 10 U

UGfL 50 U 50 U

UGfL 50 U 50 U

UGIL 50 U 50 U

UGfL 10 U to U

UGIL 10 U 10 U

UGAL 10 U 10 U

UG/L 10 U 10 U

UG/L 10 U 10 U

UGIL 50 U 50 U

UGfL 50 U 50 U

UGIL 10 U 10 U

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0
Result Val Qlff-

10 U

10 U

10 13

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

50 U

50 U

50 U

10 U

10 U

10 U

10 U

10 U

50 U

50 U

10 U

IT-ABG-BEDGW-01
5480
13-NOV-97
0-0
Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

to U

10 U

50 U

10 U

50 U

50 U

50 U

10 U

10 U

10 U

LO U

10 U

50

50 U

10 U

Page 13

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0
Result Val Qlfi

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

50 U

50 U

50 U

10 U

10 U

10 U

10 U

10 U

50 U

50 U

10 U



Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

1,2.4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1,3-DIC14LOROBENZENE

1,4-DICHLOROBENZENE

2,2'-OXYBIS(I -CHLOROPROPANE)

2,4,5-TRJCHI.OROPHENOL

2,4,6-TRICHLOROPIIENOL

2,4-DICHLOROPHENOL

2,4-DIMETHYLPHENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILrNE

2-NITROP"ENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLP[iENOL

4-BROMOP14ENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPMMENi

IT-MNTA-BEDGW-001
5440
20-NOV-97
0-0

Fltr Units Result Val Qlfr

UGAL 10 U

UG/L 10 U

UG/L 10 U

UGAL 10 U

UGAL 10 U

UGAL 10 U

UG/L 10 U

UGIL 10 U

UGAL 1 .7 1

UG/L 50 U

UGIL 10 U

UGIL 10 U

UG/L 10 U

UGAL 10 U

UG/L 1 .9 1

UGAL 10 U

UGfL so U

UG/L 10 U

UGAL 50 U

UGAL 50 U

UG/L 50 U

UGAL 10 U

UGAL- 10 U

UGAL 10 U

UG/L 10 U

UGAL 10 U

UGIL 50 U

UGAL 50 U

UGAL 10 U

PLUMBROOK
Bedrock Wells
Data Summary

IT-TNTB-BEDGW-001
5420
17-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

50 U

50 U

50 U

10 U

10 U

10 U

10 U

10 U

50 U

50 U

U

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

50 U

50 U

50 U

10 U

10 U

10 U

10 U

10 U

50 U

50 U

10 U

PB-BED-MW13
5890
13-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

16

50 U

10 U

10 U

10 U

10 U

20

4 .1

50 U

10 U

50 U

50 U

50 U

to U

10 U

10 U

10 U

4 .7 1

50 U

50 U

10 U

Page 14

PB-BED-MW14
5900
1 8-NOV-97
0-0

Result Val Qlfr

1000 U

1000 U
1000 U
1000 U

1000 U

1000 U
1000 U

1000 U

1000 U
5000 11

1000 U

1000 U

1000 U

1000 U

1000 U

1000 U

5000 U

1000 U

5000 U

5000 U

5000 U

1000 . U

1000 U

1000 U

1000 U

1000 U

5000 U

5000 U
I U



PLUIVwROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

1,2,4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2,2'-OXYBIS(I -CHLOROPROPANE)

2,4,5-TRIC"LOROPHENOL

2,4,6-TRICHLOROPIIENOL

2,4-DICHLOROPHENOI .

2,4-DIMETRYLPHENOL

2,4-DINITROPHENOIL

2,4-DFNITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-CHLOROPHENOL

2-METH`YLNAPHTHALENE

2-MET14YLPHENOL

2-NITROANILINE

2-NITROP"ENOL

3,3'-DIC"LOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-MET"YLPIIENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPIIENOL

4-CHLOROANILtNE

4-CHLOROPHENYL PHENYL ETHER

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAP14THFNE

Fltr Units

UGIL

UGAL

UGAL

UG/L

UGfL

UGAL

UGIL

UG/L

UGIL

UG/L

UGIL

UGIL

UG/L

UGIL

UG/L

UGAL

UG/L

UGfL

UG/l,

UGAL

UGAL

UG/L

UGAL

UG/L

UGIL

UGfL

UGIL

UGAL

UGIL

PB-BED-MW15
5910
18-NOV-97
0-0
Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

6 .7

50 U

10 U

10 U

10 U

10 U

31

3 .0 j

so U

10 U

50 U

50 U

50 U

10 U

10 U

10 U

10 U

3 .9 1

50 U

50 U

10 U

PB-BED-MW16
5920
24-NOV-97
0-0
Result Val Qlfr

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

10000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

10000 U

2000 U

10000 U

10000 U

10000 U

2000 U

2000 U

2000 U

2000 U

2000 U

10000 U

10000 U

2000 U

PB-BED-MW17
5930
20-NOV-97
0-0

Result Val Qlfr

too U

100 U

too U

100 U

100 U

100 U

100 U

100 U

too U

500 U

100 U

100 U

100 U

100 U

100 U

100 U

500 U

100 U

500 U

500 U

500 U

100 U

100 U

100 U

100 U

100 U

500 U

500 U

100 U

PB-BED-MWl8
5940
19-NOV-97
0-0

Result Val Qlfr

10 U.1
10 Ui
10 U.1
10 U)
10 U.1
10 U.1
10 U.1
to . U.1
5 .1 1

50 UJI

10 U .1

10 U .1

10 U1

10 U1

2 .2 1

2 .6 1

50 Ui

10 U.1

50 U.1

50 U .1

50 Ui

10 U.1

10 U.1

10 U .1

10 U .1

2 .8 1

50 U .1

50 U .1

10 Uj

Page 15

PB-BED-MW19
5950
14-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

3 .3 1

10 U

50 U

10 U

50 U

50 U

50 U

10 U

10 U

10 U

10 U

10 U

50 U

50 U

to U



PLUMBROOK
Bedrock Wells
Data Summary

I Report Date : 03/12/98

Sample Location : PB-BED-MW20 REACTORI
Sample No : 5960 5970
Sample Date : 17-NOV-97 21-NOV-97
Depth 0-0 0-0

WELLS-W:SEMIVOLATILES-W FItr Units Result Val Qlfr Result Val Qlfr
--- - ------- . . . ..

1,2,4-TRICHLOROBENZENE
.

UGIL 10 U 100 U

1,2-DICHLOROBENZENE UGAL 10 U 100 U

1,3-DICHLOROBENZENE UGAL 10 U 100 U

1,4-DICHLOROBENZENE UGIL 10 U too U

2,2'-OXYBIS(i -CHI,OROPROPANE) UG/L 10 U 100 U

2,4,5-TRICHLOROPHENOL UG/L 10 U 100 U

2,4,6-TRICHLOROPHENOL UGIL 10 U too U
2,4-DICHLOROPFFENOL UG/L 10 U 100 U

2,4-DIMETHYLPIIENOL UGAL 10 U 100 U

2,4-DFNITROP14ENOL UGIL 50 U 500 U

2,4-DINITROTOLUENE UGAL 10 U 100 U

2,6-DINITROTOLUENE UGIL 10 U 100 U

2-CHLORONAPHTHALENE UGIL 10 U 100 U
2-CHLOROPHENOL UG/L 10 U 100 U
2-METHYLNAPHTHALENE UGIL 1 .1 1 100 U

2-METHYLPHENOL UG/L 10 U too U

2-NITROANILINE UG/L 50 U 500 U

2-NITROPHENOL UGfL 10 U 100 U

3,3'-DICHLOROBENZIDINE UGAL 50 U 500 U

3-NITROANILINE UG/L 50 U 500 U

4,6-DINITRO-2-METHYLPHENOL UGIL 50 U 500 U

4-BROMOP"ENYL PHENYL ETHER UG/L 10 U 100 U

4-CHLORO-3-METRYLPHENOL UGIL 10 U 100 U

4-CHLOROANILINE UG/L 10 U 100 U

4-CHLOROPHENYL PHENYL ETHER UGAL to U too U

4-MET14YLPHENOL UGAL 10 U 100 U

4-NITROANILINE UG/L 50 U 500 U

4-NITROPHENOL UGAL 50 U 500 U
ACENAPHT14ENF UG/L 10 U U
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHR.ACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(GHI)PERYLENE

BENZO(K)FLUORANTIIENE

BIS(2-CHLOROETHOXY)METIIANE

BIS(2-CHLOROETHYL) ETHER

BIS(2-ETffYLtil--XYI .) PHTFIALATE

BUTYL HENZYL PlITHALATE

CARBAZOLE

CHRYSENE

DI-N-BUTYL PH,r[IALATE

DI-N-OCTYL PI-ITHALATE

DIBENZ(A,H)ANTIIRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL P1171711ALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONF

N-NITROSODI-N-PROPYLAMINE

N-NITROSODIPHENYLAMINE

IT-AAI-BEDGW-001
5450
16-NOV-97
0-0

Fltr Units Result Val Qlfr

UG/L 10 U

UGIL 10 U

UG/L 10 U

UGIL 10 U

UGfL 10 U

UGfL 10 U

UGfL 10 U

UG/l, 10 U

UGfL 10 U

UGfL 28

UGfL 10 U

UGfL 10 U

UGfL 10 U

UGIL 10 U

UG/L 10 U

UGfL 10 U

UGIL 10 U

UGAL 10 U

UGAL ' 10 U

UGIL 10 U

UGAL 10 U

UGIL 10 U

UGfL 10 U

UGIL 50 U

UGIL 10 U

UGfL 10 U

UGfL 2.9 1

UGfL 10 U

UGfL 10 U

PLUiv.oROOK
Bedrock Wells
Data Summary

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

to U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

so U

10 U

10 U

10 U

10 U

10 U

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0

Result Val Qlft

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

5 .8 1

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

IT-ABG-BEDGW-01
5480
13-NOV-97
0-0
Result Val QlfT

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

'10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

Page 17

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val Qlfr

10 U

to U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

1 .7 .1

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 tj



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

ACENAPKrtfYLENE

ANTHPLACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BFNZO(GHI)PERYLENE

BENZO(K)FLUORANTHENE

DIS(2-C"LOROETHOXY)METtiANE

BIS(2-CtILOROETIIYL) ETHER

BIS(2-ETHYLHEXYL) PlITHALATE

BUTYLBENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

DIBENZ(A,H)ANTIIP,ACENE

DIBENZOFUPLAN

DIETHYL P14TRALATE

DIMETI-IYL Pl-rrHALATE

FLUORANTHENE

FLUORENE

IIEXACHLOROBENZENE

HEXACHLOROBUTADIENE

IIEXACIILOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYP,ENE

ISOPHORONE

N-NITROSODI-N-PROPYLAMtNE

N-NITROSODIPHEN"' AMINE

IT-MNTA-BEDGW-001
5440
20-NOV-97
0-0

Fltr Units Result Val Qlfr

UG/L 10 U

UG/L 10 U

UGAL 10 U

UG/L 10 U

UGfL 10 U

UGfL 10 U

UG/L 10 U

UG/L 10 U

UGAL 10 U

UGAL 3 .9 1

UG/L 10 U

UGIL 10 U

UGfL 10 U

UG/L 10 U

UGAL 10 U

UG/L 10 U

UGAL 10 U

UGAL 10 U

UG/L 10 U

UG/L 10 U

UG/L 10 U

UG/L 10 U

UG/L 10 U

UGIL 50 U

UGIL 10 U

UG/L 10 U

UGIL 10 U

UGAL 10 U

UGIL 10 U

PLUMBROOK
Bedrock Wells
Data Summary

IT-TNTB-BEDGW-001
5420
17-NOV-97
0-0
Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

3 .6 1

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U
I - U

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

10 U

10 U

to U

to U

10 U

10 U

3 .0 1

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

PB-BED-MW13
5890
13-NOV-97
0-0

Result Val Qlfr

10 U

to U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

39

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

so U

10 U

10 U

10 U

10 U

10 U

Page 18

PB-BED-MWl4
5900
18-NOV-97
0-0
Result Val Qlfr

1000 U

1000 U

1000 U
1000 U

1000 U

1000 U

1000 U
1000 U
1000 U

1000 U
1000 U

1000 U

1000 U

1000 U
1000 U

1000 U

1000 U

1000 U

1000 U

1000 U
1000 U

1000 U

1000 U

5000 U

1000 U

1000 U

1000 U

1000 U

lor U



PLUMBROOK
Bedrock Wells
Data Summary

Report Date : 03/12198

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

ACENAPIITHYLENE

ANTHRACENE

BENZO(A)ANTHKACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTFIENr

BENZO(GHI)PERYLENE

BENZO(K)FLUOPLANTHENE

BIS(2-CHLOROETHOXY)METHANE

BIS(2-CHI.OROETIIYL) ETllFR

BIS(2-ETtfYI .14EXYI,) PlITHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PITIFHALATE

DIBENZ(A,14)ANTFIRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

FLUORANTHENE

FLUORENE

HEXACHLOROBENZENE

14EXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

N-NITROSODI-N-PROPYLAMINE

N-NITROSODIPFfENYLAMINE

Fltr Units

UGIL

UGIL

UGAL

UO/L

UGIL

UGIL

UGA,

UG/L

UOIL

UGAL

UGIL

UGIL

UGAL

UGIL

UGIL

UG/L

UGfL

UGAL

UGIL

UG/L

UGAL

UG/L

UGIL

UGAL

UGIL

UGfL

UG/L

UGIL

UGIL

PB-BED-MW15
5910
18-NOV-97
0-0

Result Val Qlfr

10 U

10 U

10 U

to U

10 U

10 U

10 U

10 U

10 U

37

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

1 .7 1

10 U

10 U

50 U

10 U

10 U

4 .2 j

10 U

10 U

PB-BED-MW16
5920
24-NOV-97
0-0

Result Val Qlfr

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

920 1

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

2000 U

10000 U

2000 U

2000 U

2000 U

2000 U

2000 U

PB-BED-MW 17
5930
20-NOV-97
0-0

Result Val Qlft

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

too U

100 U

100 U

500 U

too U

100 U

100 U

100 U

100 U

PB-BED-MWI8
5940
19-NOV-97
0-0

Result Val Qlft

10 U .1

10 Ui

10 U .1

10 U .1

10 U .1

10 U .1

10 U.1

10 U .1

10 U .1

3 .5 1

to U.1

10 U.1

10 U.1

10 Ui

10 U .1

10 U .1

10 U)

10 U .1

10 U .1

10 U .1

10 U.1

10 U .1

10 U.1

50 U.1

to U.1

10 U.1

10 U.1

10 U .1

10 U .1

Page 19

PB-BEDwMW19
5950
14-NOV-97
0-0

Result Val QlfIr

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

5 .8 1

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

so U

10 U

10 U

10 U

10 U

10 U



PLUMBROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location : PB-BED-MW20 REACTORI
Sample No : 5960 5970
Sample Date : 17-NOV-97 2 1-NOV-97
Depth 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlft

ACENAPIMIYLENE UGAL 10 U too U
ANTHRACENE UG/L 10 U too U
BENZO(A)ANTHRACENE UGA, 10 U 100 U
BENZO(A)PYRENE UGfL 10 U 100 U
BENZO(B)FLUORANTHENE UGAL 10 U too U
BENZO(GM)PERYLENE UG/L 10 U 100 U
BENZO(K)IFLUORANTFIENE UGAL 10 U 100 U
BIS(2-CHLOROETHOXY)METRANE UG/L 10 U 100 U
BIS(2-CHLOROETffYL) ETFIER UGfL 10 U 100 U
BIS(2-ETHYLI]EXYL) PFITI-IALATE UGIL to U 23 1
BUTYL BENZYL PHTFIALATE UG/L 10 U 100 U
CARBAZOLE UGIL 10 U too U
CHRYSENE UG/L 10 U 100 U
DI-N-BUTYL PHTHALATE UGAL 10 U 100 U
DI-N-OCTYL Piff14ALATE UGIL 10 U 100 U
DIBENZ(A,H)ANT"RACENE UGIL 10 U 100 U
DIBENZOIFURAN UG/L 10 U 100 U
DIETHYL PHTHALATE UG/L 10 U 100 U
DIMEMYL PHTHALATE UGIL 10 U 100 U
FLUORANTHENE UG/L 10 U 100 U
FLUORENE UGIL 10 U 100 U
HEXACHLOROBENZENE UGIL 10 U 100 U
IIEXACHLOROBUTADIENE UGAL, 10 U 100 U
I]EXAC14LOROCYCLOPENTADIENE UGAL 50 U 500 U
IlEXACHLOROETHANE UG/L 10 U 100 U
INDENO(1,2,3-CD)PYP,ENE UG/L 10 U 100 U
ISOPHORONE UGAL 10 U 100 U
N-NITROSODI-N-PROPYLAMINE UGfL 10 U 100 U
N-NITROSODIPHF AMINE UG/L 10 U U
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PLUN ..PROOK
Bedrock Wells
Data Summary

I Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W Fltr Units

NAPHTHALENE UG/L

NITROBENZENE UGIL

PENTACHLOROPHENOL UGAL

PHENANTHRENE UGIL

PHENOL UGIL

PYRENE UG/L

IT-AAI-BEDGW-001
5450
16-NOV-97
0-0

Result Val Qlfr

16

10 U

50 U

10 U

43

10 U

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0
Result Val Qlff

10 U

10 U

50 U

10 U

10 U

10 U

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0

Result Val Qlfr

10 U
10 U
50 U

10 U

3 .1 1

10 U

IT-ABG-BEDGW-01
5480
13-NOV-97
0-0

Result Val QlfT

10 U

10 U

50 U

to U

10 U

10 U

Page 21

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val Qlfr

10 U

10 U

50 U

10 U

10 U

10 U



Report Date : 03/12/9g

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

IT-MNTA-BEDGW-001
5440
20-NOV-97
0-0

Fltr Units Result Val Qlfr

UGAL 2.3 1

UGAL 10 U

UGfL so U

UG/L 10 U

UGfL 17

UG/L 10 U

PLUMBROOK
Bedrock Wells
Data Summary

IT-TNTB-BEDGW-001
5420
17-NOV-97
0-0
Result Val Qlfr

10 U

10 U

50 U

10 U

10 U

10 U

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0
Result Val Qlfr

10 U

10 U

50 U

10 U

2 .3 1

10 U

PB-BED-MW13
5890
13-NOV-97
0-0
Result Val Qlfr

15

10 U

50 U

10 U

62

10 U
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PB-BED-MW14
5900
18-NOV-97
0-0

Result Val Qlfr

1000 U

1000 U

5000 U

1000 U

1000 U

1000 U



PLUMtjKOOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

NAPI-1-THALENE

NITROBENZENE

PENTACHLORIOPHENOL

PHENANTHRENE

PHENOL

PYRENE

Fltr Units

UGIL

UG/L

UGIL

UGfL

UGfL

UGIL

PB-BED-MW15
5910
18-NOV-97
0-0

Result Val Qlfr

22

10 U

50 U

2 .2

18

10 U

PB-BED-MW16
5920
24~NOV-97
0-0

Result Val Qlft

2000 U

2000 U

10000 U

2000 U

2000 U

2000 U

PB-BED-MW17
5930
20-NOV-97
0-0

Result Val Qlfr

100 U

100 U

50-0 U

100 U

100 U

100 U

PB-BED-MW18
5940
19-NOV-97
0-0
Result Val Qlfr

3 .8 1

10 U .1

50 Uj

10 U .1

21 1

10 U .1
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PB-BED-MW19
5950
14-NOV-97
0-0
Result Val Qlfr

2 .1 1

10 U

50 U

10 U

55

10 U



Report Date: 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHFNANTHRENE

PHENOL

PYRENE

PB-BED-MW20
5960
17-NOV-97
0-0

Fltr Units Result Val Qlfr

UG/L 10 U

UGIL 10 U

UGAL 50 U

UG/L 10 U

UGIL; 10 U

UGfL 10 U

PLUMBROOK
Bedrock Wells
Data Summary

REACTORI
5970
21-NOV-97
0-0

Result

100

100

500

100

100

100

Val Qlfr

U

U
U
U
U
U
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PLUMBROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location : IT-AAI-BEDGW-001
Sample No : 5450
Sample Date : 16-NOV-97
Depth 0-0

WELLS-W:PESTfPCB-W Fltr Units Result Val Qlfr

AROCLOR 1016 UG/L 10 U

AROCLOR 1221 UGAI 10 U

AROCLOR 1232 UGfL 10 U

AROCLOR 1242 UGfL 10 U

AROCLOR 1248 UG/L 10 U

AROCLOR 1254 UGAL 10 U

AROCLOR 1260 UGAL 10 U

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0

Result Val QlfY

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

IT-AA3-BEDOW-001
5470
19-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

IT-ABG-BEDOW-01
5480
13-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U
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IT-BG8-DEDGW-001
5410
17-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U



PLUMBROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location : IT-MNTA-BEDGW-001
Sample No : 5440
Sample Date : 20-NOV-97
Depth 0-0
WELLS-W:PEST/PCB-W Fltr Units Result Val Qlfr

AROCLOR 1016 UGIL 1 .0 U

AROCLOR 1221 UGIL 1 .0 U
AROCLOR 1232 UG/L 1 .0 U
AROCLOR 1242 UG/L 1 .0 U

AROCLOR 1248 UGIL 1 .0 U

AROCLOR 1254 UG/L 1 .0 U
AROCLOR 1260 UG/l, 1 .0 U

IT-TNTB-BEDGW-001
5420
17-NOV-97
0-0
Result Val Qlft

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0

Result Val Qlfr

1 .0 U

10 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

PB-BED-MW 13
5890
13-NOV-97
0-0

Result Val Qlfr

1 .0 U

10 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U
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PB-BED-MWl4
5900
18-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U



PLUMijROOK
Bedrock Wells
Data Summary

Report Date: 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:PESTfPCB-W

AROCLOR 1016

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

FItr Units

UGIL

UGAL

UGAL

UGIL

UGAL

UGAL

UGIL

PB-BED-MWI5
5910
18-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

PB-BED-MW16
5920
24-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

PB-BED-MW17
5930
20-NOV-97
0-0

Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

PB-BED-MW18
5940
19-NOV-97
0-0

Result Val Qlfr

1 .0 U

10 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U
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PB-BED-MW19
5950
14-NOV-97
0-0
Result Val Qlft

1 .0 U

10 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U



PLUMBROOK
Bedrock Wells
Data Summary

Report Date: 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:PEST/PCB-W

AROCLOR 10 16

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

Fltr Units

UG/L

UG/L

UG/L

UGAL

UGAL

UGIL

UGAL

PB-BED-MW20
5960
17-NOV-97
0-0
Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

REACTORI
5970
21-NOV-97
0-0

Result

1 .0

1 .0

1 .0

1 .0

1 .0

1 .0

1 .0

Val Qlft

U
U
U
U
U
U
U
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PLUMnKOOK

Bedrock Wells

Data Summary

Report Date : 03112/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

ALUMINUM

ALUMINUM

ANTIMONY

ANTIMONY

ARSENIC

ARSENIC

BARIUM

BARIUM

BERYLLIUM

BERYLLIUM

CADMIUM

CADMIUM

CALCIUM

CALCIUM

CHROMIUM

CHROMIUM

COBALT

COBALT

COPPER

COPPER

IRON

IRON

LEAD

LEAD

MAGNESIUM

MAGNESIUM

MANGANFSF

MANGANESE

MERCURY

IT-AAI-BEDGW-001
5450
16-NOV-97
0-0

Fhr Units Result Val Q1111

MG/l, .637

Y MGIL .2 U

MGfL .06 U

Y MG/l, .06 U

MG[L .0165

" MGfL .03 U

MGfL 1 .06

" MGfL 1 .26

MG/L .005 U

Y MG/11 .005 U

MGfI, .005 U

Y MG/l, .005 U

MG/l, 302

Y MG/l, 305 j

MGfI, .0127

Y MGfI, .01 U

MGfL .05 U

Y MG/l, .05 U

MG[L .0262

Y MG/L .025 U

MG/L 1 .92

Y MGfL .137 U

MGIL .003 U

Y MGAL .009 U

MGIL 218

Y MGfI, 237

MG/L .575

Y MGfI- .516

MGfL .0002 U

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0
Result Val Qlfr

1 .06 1

.2 U

.06 U

.06 U

.01 U

.01 U

.22

.212

.005 U

.005 U

.005 U

.005 U

186 j

88 .6

.01 U

.01 U

.05 U

.05 U

.025 U

.025 U

5 .24

.106

.0065 U

.003 U

56 .9

54 .8

.522

.351

.0002 U

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0

Result Val Qlfr

.2 U

.2 U

.06 U

.06 U

.01 U

.01 U

.2 U

.2 U

.005 U

.005 U

.005 U

.005 U

189

160

.01 U

.01 U

.05 U

.05 U

.025 U

.025 U

.168

.1 U

.003 U

.003 U

108

96 .3

.0746

.0576

.0002 U

IT-ABO-BEDGW-01
5480
13-NOV-97
0-0

Result Val Qlfr

.522

.2 U

.06 U

.06 - U

.0117

.01 U

.2 U

.2 U

.005 U

.005 U

.005 U

.005 U

176 1

179

.01 U

.01 U

.05 U

.05 U

.625 U

.025 U

8.89

7.26

.0069

.003 U

34 .3

34 .9

.912

.99

.0036
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IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val Qlfr

9.02

.2 U

.06 U

.06 U

.0176

.01 U

.52

.366

.005 U

.005 U

.005 U

.005 U

161

121

.0182

.01 U

.05 U

.05 U

.0595

.025 U

22 .6

.563

.0263

.003 U

79 .5

72.4

2 .24

1 .3

.0002 U



PLUMBROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

ALUMINUM

ALUMINUM

ANTIMONY

ANTIMONY

ARSENIC

ARSENIC

BARIUM

BARIUM

BERYLLIUM

BERYLLIUM

CADMIUM

CADMIUM

CALCIUM

CALCIUM

CHROMIUM

C11ROMIUM

COBALT

COBALT

COPPER

COPPER

IRON

IRON

LEAD

LEAD

MAGNESIUM

MAGNESIUM

MANGANESE

MANGANESE

MERCURY

IT-MNTA-BEDGW-001 lT-TNTB-BEDGW-00I IT-TNTB-BEDGW-002 PB-BED-MW13
5440 5420 5430 5890
20-NOV-97 17-NOV-97 16-NOV-97 13-NOV-97
0-0 0-0 0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

MG/l, .249 U .1 .654 .317 .2 U
Y MG/L .2 U .2 U .2 U .2 U

MGIL .06 U .06 U .06 U .06 U
Y MGIL .06 U .06 U .06 U .06 U

MGfL .05 U .01 U .01 U .01 U
Y MGfL .05 U .01 U .01 U .01 U

MG/L .424 .2 U .326 1 .55
Y MGfI, .449 .2 U .384 1 .68

MG/l, .005 U .005 U .005 U .005 U
Y MG/L .005 U .005 U .005 U .005 U

MG/l, .005 U .005 U .005 U .005 U
Y MG/l, .005 U .005 U .005 U .005 U

MGIL 336 j 105 114 1 248 1
Y MGIL 358 116 1 130 270

MGfI, .01 U .01 13 .01 U .01 U
Y MG/L .01 U .01 U .01 U .01 U

MG/l, .05 U .05 U .05 U .05 U
Y MG/l, .05 U .05 U .05 U .05 U

MGIL .025 U .0339 .025 U .025 U
Y MG/L .025 U .025 U .025 U .025 U

MG/l, 6 .4 41 .7 1 .03 .244
Y MGfI, .298 16 .3 .586 .116

MG11, .015 U .0039 .0048 .003 U
Y MGfI- .015 U .003 U .003 .003 U

MG/L 235 22 .8 43 .8 180
Y MGfL 254 25 .6 51 .1 200

MG/1, .849 .677 .0854 .0174
Y MGIL .899 .694 .071 .015 U

MGfL .0002 U U .0002 . .0002 U

Page 30

PB-BED-MW14
5900
1 8-NOV-97
0-0

Result Val Qlfr

.374 1

.2 U

.06 U

.06 U

.01 U

.01 U

.2 U

.2 U

.005 U

.005 U

.005 1

.005 1

152

120

.0102

.01 11

.05 U

.05 U

.025 U

.025 U

.923

1 1).

.003 1

.003 1

70 .7

82 .5

.054

.0291

.or



PLUMtjROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98 Page 31

Sample Location : PB-BED-MWI5 PB-BED-MW16 PB-BED-MW17 PB-BED-MW18 PB-BLD-MW19
Sample No: 5910 5920 5930 5940 5950
Sample Date : 18-NOV-97 24-NOV-97 20-NOV-97 19-NOV-97 14-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0

WELLS-W:METALS-W FItr Units Result Val Qlfr Result Val QIfr Result Val Qlfr Result Val QIfr Result Val QIfr

ALUMINUM MG/L .2 U .502 1 .396 U .1 .283 1 .2 U

ALUMINUM Y MGfL .2 U .2 U .2 U .2 U .2 U

ANTIMONY MGIL .06 U .06 U .06 U .06 U .06 U

ANTIMONY Y MGfI1 .06 U .06 U .06 U .06 U .06 U

ARSENIC MG/L .01 U .03 U .01 U .2 U .01 U

ARSENIC Y MG/l, .02 U .03 U .01 U .2 U .01 U

BARIUM MGAI .605 .463 .948 .893 1 .52

BARIUM Y MGfI1 .555 .389 1 .1 1 .01 1 .52

BERYLLIUM MG/1, .005 U .005 U .005 U .005 U .005 U

BERYLLIUM Y MGfL .005 U .005 U .005 U .005 U .005 U

CADMIUM MG/L .005 U .005 U .005 U .005 U .005 U

CADMIUM Y MG/l, .005 U .005 U .005 U .005 U .005 U

CALCIUM MG/L 280 875 j 318 1 809 255 1

CALCIUM Y MGfL 245 j 915 263 1010 220

CHROMIUM MGfL .01 U .0244 .01 U .01 U .01

CHROMIUM Y MG/L .01 U .0136 .01 U .01 U .01 U

COBALT MGIL .05 U .05 U .05 U .05 U .05 U

COBALT Y MG/L .05 U .05 U .05 U .05 U .05 U

COPPER MG/L .025 U .025 U .025 U .025 U .0617

COPPER Y MG/L .025 U .025 U .025 U .025 U .025 U

IRON MG/L .93 1 .14 1 .58 .476 .376

IRON Y MGA, .1 U .1 U .1 U .1 U .1 U

LEAD MG/L .003 U .009 U .003 U .06 U .0068

LEAD Y MG/L .006 U .009 U .003 U .06 U .003 U

MAGNESIUM MGIL 177 6.19 187 384 57 .2

MAGNESIUM Y MG/L 182 5 U 213 572 65 .1

MANGANESE MGIL .0263 .133 .124 .0368 .0304

MANGANESE Y MG/L .015 U .015 U .015 U .0359 . .015 U

MERCURY MG/1, .0002 U .0002 U .0002 U - .001 .0002 U



PLUMBROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location : PB-BED-MW20 REACTORI
Sample No : 5960 5970
Sample Date : 17-NOV-97 21-NOV-97
Depth 0-0 0-0

WELLS-W:METALS-W Flir Units Result Val Qll1r Result Val QIfr

ALUMINUM MGIL 3.29 .287 Ui

ALUMINUM Y MG/L .2 U .2 U

ANTIMONY MG/L .06 U .06 U

ANTIMONY Y MGIL .06 U .06 U

ARSENIC MG/l, .1 U .01 U

ARSENIC Y MGfI, .2 U .01 U

BARIUM MG/L 19 .405

BARIUM Y MG/L 21 .397

BERYLLIUM MGfl, .005 U .005 U

BERYLLIUM Y MGfI, .005 U .005 U

CADMIUM MG/l, .005 U .005 U

CADMIUM Y MG/l, .005 U .005 U

CALCIUM MG/L 2140 131 1

CALCIUM Y MGIL 2570 1 128

CHROMIUM MG/L .01 U .0111

CHROMIUM Y MG/L .01 U .01 U

COBALT MG/L .05 U .05 U

COBALT Y MGfL .05 U .05 U

COPPER MGIL .0328 .025 U

COPPER Y MG/L .025 U .025 U

[RON MG/L 13 .2 8

IRON Y MG/L 2.31 .169

LEAD MG[L .03 U .0191

LEAD Y MG/L .06 U .0035

MAGNESIUM MGfL 920 54

MAGNESIUM Y MGAL 1090 54 .2

MANGANESE MGIL .18 .198

MANGANESE Y MGIL .162 .144

MERCURY MGIL .0002 U 12 U
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELI-S-W:METALS-W

MERCURY

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SELENIUM

SILVER

SILVER

SODIUM

SODIUM

THALLIUM

THALLIUM

VANADIUM

VANADIUM

ZINC

ZINC

IT-AA I -BEDGW-00 1
5450
16-NOV-97
0-0

FI(r Units Result Val Qlfr

Y MG/L .0002 U

moll, .04 U

" MGfL .04 U

MG/L 38 .5

" MG/L 42.4

MG/L .005 U

" MGfL .015 U

MGfL .01 U

" MGfL .01 U

MG/L 582

" MG/L 644

MG/L .01 U

" MGfL .03 U

MG/L .05 U

Y MG/L .05 U

MG/L .0328

Y MGfL .105

PLUMoROOK
Bedrock Wells
Data Summary

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0
Result Val QIfr

.0002 U

.04 U

.04 U

29 .1

30

.005 U

.005 U

.01 U

.01 U

99 .1 1

104

.01 U

.01 U

.05 U

.05 U

.055

.0662 1

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0
Result Val Qlfr

.0002 U

.04 U

.04 U

49 .6

44 .7

.005 U

.005 U

.01 U

.01 U

368

331

.01 U

.01 U

.05 U

.05 U

.0292

.023

IT-ABG-BEDGW-01
5480
13-NOV-97
0-0

Result Val Qlfr

.0002 U

.04 U

.04 U

5 U

5 U

.005 U

.005 U

.01 U

.01 U

5 .07

5

.01 U

.01 U

.05 U

.05 U

.0277

.02 U
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IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val QIfr

.0002 U

.04 U

.04 U

32 .9

32

.005 U

.005 U

.01 U

.01 U

399

398

.01 U

.01 U

.05 U

.05 U

.126

.02 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

MERCURY

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SELENIUM

SILVER

SILVER

SODIUM

SODIUM

TIIALLIUM

TIIALLIUM

VANADIUM

VANADIUM

ZINC

ZINC

IT-MNTA-BEDGW-001
5440
20-NOV-97
0-0

Fltr Units Result Val Qlfr

Y MGfL .0002 U

MGfI, .04 U

Y MG/L .04 U

MG/L 58 .8

Y MGIL 63 .5

MG/L .025 U

Y MGfI, .025 U

MG/l, .01 U

Y MG/l, .01 U

MGIL 1140 1

Y MG/l, 1190

MGIL .05 U

Y MG/1, .05 U

MGIL .05 U

Y MGIL .05 U

MG/L .0344 U

Y MGIL .0248 1

PLUMBROOK
Bedrock Wells
Data Summary

IT-TNTB-BEDGW-001
5420
17-NOV-97
0-0
Result Val Qlfr

.0002 U

.0421

.04 U

7.24

8 .13

.005 U

.005 U

.01 U

.01 U

34 .9

36 .1

.01 U

.01 U

.05 U

.05 U

.0488

.02 U

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0

Result Val QIfr

.0002 U

.04 U

.04 U

10 .4

10 .7

.005 U

.005 U

.01 U

.01 U

127

153

.01 U

.01 U

.05 U

.05 U

.0739

.02 U

PB-BED-MW13
5890
13-NOV-97
0-0

Result Val QIft

.0002 U

.04 U

.04 U

101

110

.005 U

.005 U

.01 U

.01 U

1330

1510

.01 U

.01 U

.05 U

.05 U

.0472

.0301
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PB-BED-MW14
5900
18-NOV-97
0-0
Result Val Qlfr

.0002 U

.0423

.0407

44 .7

40 .5

.005 U

.005 U

.01 U

.01 U

311

360

.01 U

.01 U

.05 U

.05 U

.0398

.0324



PLUMoROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WEI .I .S-W :ME'rA[ .,S-W

MERCURY

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SELENIUM

SILVER

SILVER

SODIUM

SODIUM

TIIALLIUM

'riIAI,I .IUM

VANADIUM

VANADIUM

ZINC

ZINC

PB-BED-MW 15
5910
18-NOV-97
0-0

Fltr Units Result Val Qlfir

Y MG/l, .0002 U

MGfI1 .04 U

Y MGIL .04 U

MGfI, 58 .8

Y MGfI1 61 .1

MG/L .005 U

Y MGfI, .01 U

MGAL .01 U

Y MGfI, .01 U

MGIL 559

Y MG/l, 582

MG/1, .01 U

Y MG/l, .02 U

MG/l, .05 U

Y MG/l, .05 U

MGfI, .0306

Y MG/L .0309

PB-BED-MW16
5920
24-NOV-97
0-0
Result Val Qlff

.0002 U

.04 U

.04 U

26 .4

24 .9

.015 U

.015 U

.01 U

.01 U

73 .2 1

68 .6

.03 U

.03 U

.0647

.0583

.03

.02 Ui

PB-Br-.D-MW17
5930
20-NOV-97
0-0
Result Val Qlfr

.0002 U

.04 U

.04 U

38 .5

45 .4

.005 U

.005 U

.01 U

.01 U

355

419

.01 U

.01 U

.05 U

.05 U

.0499

.0333 1

PI3-BED-MWI8
5940
19'NOV-97
0-0

Result Val QIfr

.0002 U

.04 U

.04 U

148

172

.1

.1

.01

.01

2190

3010

.2

.05 U

.05 U

.031

.02 U
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PI)-BED-MWI9
5950
14-NOV-97
0-0

Result Val QIfr

.0002 U

.04 U

.04 U

49 .5

46 .2

.005 U

.005 U

.01 U

.01 U

120

125

.01 It

.01 U

.05 U

.05 U

.0623

.0574



PLUMBROOK
Bedrock Wells
Data Summary

i Report Date : 03/12/98

Sample Location : PB-BED-MW20 REACTORI
Sample No : 5960 5970
Sample Date : 17-NOV-97 21 -NOV-97
Depth 0-0 0-0
Wl-'LI.S-W:M[-.TALS-W FItr Units Result Val QIfr Result Val Qlfr

MERCURY Y MG/l, .0002 U .0002 U
NICKEL MG/L .04 U .04 U
NICKEL Y MG/11 .04 - U .04 U
POTASSIUM MG/L 92 .3 9 .21

POTASSIUM Y MG/I' 103 9.18
SELENIUM MG/l, .05 U .005 U
SELENIUM Y MG/l . .1 U .005 U

SILVER MGfI' .01 U .01 U
SILVER Y MGfI' .01 U .01 U
SODIUM M(;/I, 7660 42 1
SODIUM Y MG/l, 9110 42 .8
TIIALLIUM M(;fI' .1 U .01 U

"HIALLIUM Y MG/L .2 U .01 U
VANADIUM MG/L .05 U .05 U
VANADIUM Y MG/L .05 U .05 U
ZINC MCIA, .0416 .0697
ZINC Y M( ;/I . .02 U .0223 1
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PLOMBROOK
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

W[--LLS-W:EXP[.OSIVES-W

i,3,5-,rRlNlTROBENZENF

1,3-DINI'rROBENZFNI :.

2 .4.6-TRINITROTOLUFNE

2,4-DlNrrRo,roi .tJENE

2.6-DINITRo"rou)FNE

2-NITROTOLUENE.

3-NITROTOLUFNF

4-AMINO-2,6-I)IN ITROTOLI 11 -N F,

11MIX

NITROBENZFNE

RDX

TETRYL

IT-AAI-BEDCjW-001
5450
16-NOV-97
0-0

Hir Units Result Val QlfF

UGIL 0.40 U

IJGfl, 0 .40 U

UG/l, 0.40 11

(jGfl, 0 .40 U

UG/l . 0 .40 U

UGfl, 0 .53 11

I JGA . 0 .40 U

lj( ;fL 0 .40 t )

Will . 1 .0 1. 1

I JGA, 0 .40 1. 1

UG/l, 1 .0 U

UGA, 0.40 L i

ll'-AA2-B[-.DGW-001
5460
20-NOV-97
0-0

Result Val Qlfr

0.20 U

0 .20 U

0 .20 U

0 .20 U

0.20 U

0 .31 U

0 .20 U

0 .20 U

0 .50 U

0 .20 U

0 .50 tj

0 .20 li

[T-AA3-BEDGW-00l
5470
19-NOV-97
0-0

Result Val Qlfr

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0 .31 if

0 .20 U

0.50 U

0.20 U

0.50 U

0.20 tj

IT-ARG-BEDGW-01
5480
13-NOV-97
0-0
Result Val Qlfir

0 .20 U

0.20 U

0.20 U

0.20 tj

0 .20 U

0.20 U

0.20 U

0.20 11

0 .50 11

0 .20 U

0.50 1)

0 .20 1 .1
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i"r-BGH-Bi:Dcjw-oo i
5410
17-NOV-97
0-0

Result Val Qlfr

0 .20 U

0.20 U

0.20 U

0.20 U

0.20 U

0 .20 U

0 .20 U

0.20 U

0.50 U

0.20 U

0 .50 11

0 .20 11



Rcpori Date: 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

Wi'[,I.S-W:EXPI.OSIVI'-'S-W

1,35-TRINITROBENZENE

1,3-DINITROBENZENE

2,4,6-TRWITROTOLUENE

2.4-DINITROTOLUENE

2,6-DlNrrROTOlAJENF'.

2-NITROTOLUFNE

3-NITROTOLUENE

4-AMINO-2,6-DINITROTOI,t)ENI :

IINIX

NITROBENZENE

RDX

TFTRYL

IT-MN'rA-REDGW-001
5440
20-NOV-97
0-0

FI(r Uni(s Result Val Qlfr

UG/L 0.20 1.)

UG/L 0.20 U

UGIL 0.20 U

UGf1, 0.20 U

UGA, 0.20 U

UG/1- 0.20 U

licifl, 0 .20 U

UG/11 0 .20 U

UG/L 0.50 U

UG/l, 0 .20 U

UG/l, 0.50 U

UGIL 0.20 U

PLUMBROOK
Bedrock Wells
Data Summary

IT-T'NTB-BEDGW-001
5420
17-NOV-97
0-0

Result Val Qlfr

0.20 U

0.20 U

0.20 U

0 .20 U

0 .20 U

0 .20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.50 U

0.20 U

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0

Result Val Qlfir

0 .20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.33 U

0.20 U

0.50 U

0.20 U

0.50 U

0.20 U

P[I-BI:D-MW 1 3
5990
13-NOV-97
0-0

Result Val Qlfr

2 .0 U

2 .0 U

2 .0 U

2 .0 U

2 .0 U

2 .0 U

2 .0 U

2 .0 U

5 .0 tj

3 .8 U

5 .0 (1

2 .0 U
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PB-BED-MW14
5900
18-NOV-97
0-0

Result Val Qlfr

2 .0 U

2 .0 U

2 .0 U

2 .0 tj

2 .0 U

2 .0 tj

2 .0 U

2 .0 U

5 .0 U

2 .0

5 .0 U

2 .0 U



PL(JMIiR(X)K
Bedrock Wells
Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-WEXPLOSIVES-W

1,3,5-TRINITROBENZI'-NE

13-DINITROBENZENE

2,4,6-TRINITROTOLUI :NE

2,4-DINITROTOLUENE

2,6-DINITROTOLUENI'.

2-NITROTOLUENE

3-WrROTOLUE-NE

4-AMINO-2,6-DINITROI'01 .tll :NF-.

IlMx

NUTROBENZENE

RDX

TETRYL

PB-BED-MWI5
5910
18-NOV-97
0-0

FlIr Units Result Val Qlfr

UGIII 2 .0 U

IJG/L 2 .0 U

UG/L 2.0 U

UGA, 2.0 tj

UGA, 2 .0 U

UGIL 2.0 U

t JGAL 2 .0 U

IJGIL 2 .0 (1

UG/l, 5 .0 U

LIGA, 2 .0 U

IjG/l' 5 .0 t i

UG/L 2 .0 U

PB-l3l:D-MWl6
5920
24-NOV-97
0-0
Result Val Qlfr

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

1 .0 U

2 .5 U

1 .0 U

2 .5 U

1 .0 U

PB-BED-MW 17
5930
20-NOV-97
0-0
Result Val Qlfr

0.20 U

0.20 U

0.20 11

0 .22 U

0.20 U

0 .31 U

2 .2 U

0.20 U

0.50 U

0.34

0 .50 U

0.20 U

PB-IIFD-MWI8
5940
19-NOV-97
0-0

Result Val Qlfr

1 .5

1 .0

0 .20 U

0.89 U

0.20 U

0.44 U

0.21 U

0.20 . 11

0 .50 tj

2 .0

0 .50

0 .20 U

Page

PB-B[:I)-MW19
5950
14-NOV-97
0-0
Result Val Qlfr

0 .20 U

0 .22

0 .20 U

0 .20 U

0 .20 U

0.20 U

0.20 13

0 .20 U

0.50 U

0.32

0 .50 11

0 .20 U
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PLUMBROOK
Bedrock Wells
Data Summary

Report Date : 03112/98

Sample Location :
Sample No :
Sample Date :
Depth

WI:I .I,S-W:CYANIDE-W

TOTAL CYANIDE

PB-BED-MW 15
5910
1 8-NOV-97
0-0

Hir Units Result Val Qlrr

MG/L 0.010 1)

P[3-BI:D-MW 16
5920
24-NOV-97
0-0
Result Val QIfr

0.010 U

PH-BED-MW17
5930
20-NOV-97
0-0
Result Val Qlfr

0.32

PB-BED-MW 18
5940
19-NOV-97
0-0

Result Val Qlfr

0.010 U
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PB-BED-MW19
5950
14-NOV-97
0-0

Result Val QIfr

0.010 11



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WEI .LS-W:CYANIDE-W

,rOTAI. CYANIDE

PB-Bl-'.D-MW20
5960
17-NOV-97
0-0

Hir Units; Result Val QIft

MG/l . 0 .010 U

PLUMBROOK
Bedrock Wells
Data Summary

RFACTORI
5970
21 -NOV-97
0-0

Result Val QIfr

0.010 U
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I Report Date: 03/12/98

Sample Location :
Sample No :
Sample Date :
Dcpth

WELI.S-W:CYANIDE-W

TOTAL CYANIDE

PLUMi3KOOK

Bedrock Wells

Data Summary

IT-AAI-BEDGW-001 rr-AA2-BlDGW-001
5450 5460
16-NOV-97 20-NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr

MGIL 0.010 U 0.010 U

IT-AA3-Bl't)(;W-001
5470
19-NOV-97
0-0

Result Val Qlff

0.010 U

IT-ABG-BH)GW-0l
5480
13-NOV-97
0-0
Result Val Qlfr

0.010 U

Page 4 1

I T-BG8-BF [XiW-00 1
5410
17-NOV-97
0-0
Result Val Qlfr

0.010 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:CYANIDE-W

TOTAL CYANIDE

IT-MNTA-BFDGW-00I
5440
20-NOV-97
0-0

Mir Units Result Val Qlfr

MG/l, 0.010 U

PLUMBROOK
Bedrock Wells
Data Summary

IT-TNTB-BEDGW-00I
5420
17-NOV-97
0-0
Result Val Qlfr

0.010 U

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0

Result Val QIfr

0.010 11

PB-BFD-MW 13
5890
13-NOV-97
0-0

Result Val Qlfr

0.010 U
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PB-BED-MW14
5900
18-NOV-97
0-0

Result Val QIfr

0
.
016



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98 Page

Sample Location : IT-AAI-BEDGW-00I IT-AA.2-BEDGW-001 IT-AA3-BEDGW-001 IT-ABG-BEDGW-01 IT-BG8-BEDGW-001
Sample No : 5450 5460 5470 5480 5410
Sample Date : 16-NOV-97 20-NOV-97 19-NOV-97 13-NOV-97 17-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:VOLATILES-W Fltr Units Result Val Qlfr Result Val QIfr Result Val QIfr Result Val QIfr Result Val QIfr
1, 1, 1 -TRICHLOROETI LANE UG/L

---------------

1, 1,2,2-TETRACIII.OROEI'l LANE UG/L

1 . 1,2-TRICI ILOROET1IANE UG/L

IJ-DICHLOROETHANE UG/L

IJ-DICHLOROETIIENE UG/L

1,2-DICHLOROETIIANE UG/L

1,2-DICHLOROETHENE (TOTAL) UG/l,

1,2-DICHLOROPROPANE UG/L

2-BUTANONE UG/L

2-11EXANONE UG/L

4-METHYL-2-PENTANONE UG/L
ACETONE UG/L 36
BENZENE UG/L I I j 33

BROMODICHLOROMETHANE UG/L

BROMOFORM UG/L

BROMOMETHANE UG/L

CARBON DISULFIDE UG/L 29 1 5 .5 1 4 .2 1 0 .65 1
CARBON TETRACHLORIDE UG/L

CHLOROBENZENE UG/L 21 1

CHLOROETHANE UG/L

CHLOROFORM UG/L

CHLOROMETHANE UG/L

CIS-1,3-DICHLOROPROPENE UGIL

DIBROMOCHLOROMETHANE UGIL

ETHYLBENZENE UGIL 7 .7 1 23 1

METHYLENE CHLORIDE UG/L 25 1 7 .4 1 5 .0 U 1 .0 U
STYRENE UG/L

TETRACHLOROETHENE UG/L

TOLUENE UGIL 18 1 32



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98 Page 2

Sample Location : IT-MNTA-BEDGW-001 IT-TNTB-BEDGW-001 IT-TNTB-BEDGW-002 PB-BED-MW13 PB-BED-MW14
Sample No : 5440 5420 5430 5890 5900
Sample Date: 20-NOV-97 17-NOV-97 16-NOV-97 13-NOV-97 18-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:VOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

1, 1, 1 -TRICHLOROETHANE UG/L

1,1,2,2-TETRACHLOROETI IANF UG/L

1,1,2-TRICHLOROETHANE UG/L

1,1-DICHLOROETHANE UG/11

I,I-DICHLOROETHENE UGAI

1,2-DICHLOROETHANE UG/1-

1,2-DICHLOROETHENE (TOTAL) UG/L

1,2-DICHLOROPROPANE UG/l,

2-BUTANONE UGA,

2-HEXANONE UG/L

4-METHYL-2-PENTANONE UG/L

ACETONE UG/L

BENZENE UG/l, 0.14 1 0.91 1 130

BROMODICHLOROMETHANE UG/L

BROMOFORM UG/L

BROMOMETHANE UG/L

CARBON DISULFIDE UG/L 3 .7 1 0 .82 j 6 .4 5 .8 1 .3
CARBON TETRACHLORIDE UG/L

CHLOROBENZENE UG/L

CHLOROETHANE UG/L

CHLOROFORM UG/L

CHLOROMETHANE UG/L

CIS-1,3-DICHLOROPROPENE UG/L

DIBROMOCHLOROMETI IANE UGIL

ETHYLBENZENE UG/L 0.85 1 73 0.59
METHYLENE CHLORIDE UG/l, 1 .0 U 5 .0 U

STYRENE UGIL

TETRACHLOROETHENE UG/L

TOLUENE UG/l, U 170 1



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location : PB-BED-MWI5 PB-BED-MW16
Sample No : 5910 5920
Sample Date : 18-NOV-97 24-NOV-97
Depth 0-0 0-0

WELLS-W:VOLATILES-W FItr Units Result Val Qlfr Result Val QIfr

1, 1, 1 -TRICHLOROETHANE UGIL

1, 1,2,2-TETRACHLOROETHANE UG/L

1,1,2-TRICHLOROETHANE UG/L

IJ-DICHLOROETHANE UG/L

I,I-DICHLOROETHENE UG/L

1,2-DICHLOROETHANE UG/L

1,2-DICHLOROETHENE (TOTAL) UG/L

1,2-DICHLOROPROPANE UG/L

2-BUTANONE UG/L

2-HEXANONE UG/L

4-METHYL-2-PENTANONE UG/L

ACETONE UG/L

BENZENE UG/L 570 490

BROMODICHLOROMETHANE UG/L

BROMOFORM UG/L

BROMOMETHANE UG/L

CARBON DISULFIDE UG/L

CARBON TETRACHLORIDE UG/L

CHLOROBENZENE UG/L

CHLOROETHANE UG/L

CHLOROFORM UG/L 8 .4 1

CHLOROMETHANE UGIL

CIS- 1,3-DICHLOROPROPENE UG/L

DIBROMOCHLOROMETHANE UG/L

ETHYLBENZENE UG/L 130 130

METHYLENE CHLORIDE UG/L 31 1 8 .8 1

STYRENE UGAL

TETRACHLOROETHENE UG/L

TOLUENE UGIL 490 390

Page 3

PB-BED-MW 17 PB-BED-MW18 PB-BED-MW19
5930 5940 5950
20-NOV-97 19-NOV-97 14-NOV-97
0-0 0-0 0-0

Result Val Qlfr Result Val Qlfr Result Val QIfr
----------

68

10 1 11

40 j 32 2 .0

79 32 5 .1

18 1

140 21 8 .9

i



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

1, 1, 1-TRICHLOROETHANE

1, 1,2,2-TETRACHLOROETI IANE

1, 1,2-TRICHLOROETHANE

[J-DICHLOROETHANE

IJ-DICHLOROETHENE

1,2-DICHLOROETHANE

1,2-DICHLOROETI-IENE (TOTAL)

1,2-DICHLOROPROPANE

2-BUTANONE

2-11EXANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,3-DICHLOROPROPENE

DIBROMOCHLOROMETHANE

ETHYLBENZENE

METHYLENE C14LORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

Fltr Units

UG/l,

UG/l,

UGfL

UG/1-

UG/L

UG/l,

UG/l,

UG/l.,

UG/l,

UGfI,

UG/l,

UG/L

UGA,

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGIL

UGIL

UGA,

1JGfL

UG/l,

UG/L

UG/t,

PB-BED-MW20
5960
17-NOV-97
0-0

Result Val Qlfr

0 .93 1

REACTORI
5970
2 1 -NOV-97
0-0

Page 4

Result Val QIfr
----------------

8 .8 j

0 .15 1

1 .0 U 14 1

1 .0 U



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location : IT-AAI-BEDGW-001 IT-AA2-BEDGW-001
Sample No : 5450 5460
Sample Date : 16-NOV-97 20-NOV-97
Depth 0-0 0-0

WELLS-W:VOLATILES-W 1-1tr Units Result Val Qlfr Result Val QIft

TRANS-1,3-DICHLOROPROPENE UG/L

TRICHLOROETHENE UGIL

VINYL CHLORIDE UG/L

XYLENES (TOTAL) UG/L 150 200

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0

Result Val QIfr

IT-ABO-BEDGW-01
5480
13-NOV-97
0-0

Result Val Qlfr

0.25 1

Page 5

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0
Result Val QIfr

1 .0 U



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

TKANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYL CHLORIDE

XYLENES (TOTAL)

PLUMBROOK
Bedrock Wells

Hits Data Summary

IT-MNTA-BEDGW-001 IT-TNTB-BEDGW-001
5440 5420
20-NOV-97 17-NOV-97
0-0 0-0

Fltr Units Result Val QIfr Result Val Qlfr

UG/L

UG/L

UG/L

UG/L 8 .2 1 1 .0 U

IT-TNTB-BEDGW-002 PB-BED-MW13
5430 5890
16-NOV-97 13-NOV-97
0-0 0-0
Result Val Qlfr Result Val Qlfr

12 520

Page 6

PB-BED-MW14
5900
18-NOV-97
0-0

Result Val QIfr

3 .9



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W Fltr Units

I-RANS-1,3-DICIII,OROPROPI-.Ni-l- UG/l,

TRICHLOROETHENE UGA,

VINYL CHLORIDE. UGA,

XYLENES (TOTAL) UG/l,

PLUMBROOK
Bedrock Wells

I-lits Data Summary

PB-BED-MWI5 PB-BED-MW16 PB-BED-MW17 PB-BED-MW18
5910 5920 5930 5940
18-NOV-97 24-NOV-97 20-NOV-97 19-NOV-97
0-0 0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val QIfr Result Val QIfr

920 1100 360 170

Page 7

PB-BED-MW19
5950
14-NOV-97
0-0

Result Val Qlfr
. 1 .--- ----------

38



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

VINYLCIILORIDE

XYLENES (TOTAL)

Fltr Units

UG/L

UGA,

UGA,

UG/L

PB-BED-MW20
5960
17-NOV-97
0-0

Result Val Qlfr

2 .6

REACTORI
5970
21-NOV-97
0-0
Result Val Qlfr

4 .0 1

Page 8



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:TOC-W

TOTAL ORGANIC CARBON

PLUMBROOK
Bedrock Wells

Hits Data Summary

IT-AAI-BEDCYW-001 IT-AA2-BEDGW-001
5450 5460
16-NOV-97 20-NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val QIfr

MG/L 16 7 .4

IT-AA3-B.EDGW-001
5470
19-NOV-97
0-0

Result Val Qlfr

5 .3 1

IT-ABG-BEDGW-01
5480
13-NOV-97
0-0

Result Val Qlfr

3 .8
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IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val QIfr
--------- ----



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:TOC-W

TOTAL ORGANIC CARBON

PLUMBROOK
Bedrock Wells

I fits Data Summary

IT-MNTA-BEDGW-00I
5440
20-NOV-97
0-0

Fltr Units Result Val Qlfr

MG/L 11

IT-TNTB-BEDGW-001
5420
17-NOV-97
0-0

Result Val QIf1r

12

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0

Result Val QII1r

5 .0

PB-BED-MW13
5896
13-NOV-97
0-0

Result Val Qlfr
-------- ---

9.6
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PB-BED-MW14
5900
18-NOV-97
0-0
Result Val Qlfr

190



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:TOC-W

TOTAL ORGANIC CARBON

PLUMBROOK
Bedrock Wells

Flits Data Summary

PB-BED-MW15
5910
18-NOV-97
0-0

Fltr Units Result Val QIfr

MG/L I I

PB-BED-MW16
5920
24-NOV-97
0-0
Result Val QIfr

8 .4

PB-BED-MW17
5930
20-NOV-97
0-0
Result Val Qlfr

1 .2

PB-BED-MW18
594 0
19-NOV-97
0-0

Result Val Qlfr
... . .... . .
6 .5

Page I

PB-BED-MW19
5950
14-NOV-97
0-0

Result Val QIfr

16



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W :TOC-W

,rOTAL ORGANIC CARBON

PLUMBROOK
Bedrock Wells

Hits Data Summary

PB-BED-MW20
5960
17-NOV-97
0-0

Fhr Units Result Val Qlfr

MG/L

REACTORI
5970
2 1 -NOV-97
0-0

Result Val Qlfr

.0025
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PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOI,AI'ILI-'S-W

1,2,4-TRICHLOROBENZENE

1,2-DICIILOROBENZI:NE

l,3-DICI-ILOROBENZENI :

1 .4-DICHLOROBENZI-NE

2,2'-OXYBIS(I -CHLOROPROPANE)

2,4,5-1'RICI ILOROPI IFNOI .

2,4,6-TRICHLOROPI IENOL

2A-DICI-I LOROP14ENOL

2,4-DIMETI IYLPI IENOL

2A-DINITROPHENOL

2,4-DINITROTOLUENF

2,6-DINITROTOLUENE

2-CHLORONAPHTHALENE

2-C1 ILOROPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOI,

4-BROMOPHENYI, PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ET14ER

4-METHYLPHENOL

4-NITROANILINE

4-NITROP14ENOL

ACENAPHTHENE

Fltr Units

UGA'

UG/L

UG/L

UG/l,

UGA .

UGA'

UGA'

UGA,

UGA'

UG/L

UG/L

UGA-

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGIL

UG/L

UG/L

UG/l,

UG/L

UG/L

UG/L

ll'-AAI-BEDGW-001
5450
16-NOV-97
0-0

Result Val Qlfr

28

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0

Result Val Qlfr

1 .3 1

1 .3 1

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0

Result Val Qlfr

IT-ABG-BEDGW-01
5480
13-NOV-97
0-0

Result Val Qlfr
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IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val Qlfr



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98 Page 14

Sample Location : IT-MNTA-BEDGW-001 IT-TNTB-BEDGW-001 IT-TNTB-BEDGW-002 PB-BED-MW13 PB-BED-MW14
Sample No : 5440 5420 5430 5890 5900
Sample Date : 20-NOV-97 17-NOV-97 16-NOV-97 13-NOV-97 18-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W :SEMIVOLATILES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

1,2,4-TRICHLOROBENZENE UG/L

1,2-DICHLOROBENZENE UG/L

1,3-DICHLOROBENZENE UG/L

1,4-DICHLOROBENZENE UG/L

2,2'-OXYBIS(I-CHLOROPROPANE) UG/L

2,4,5-TRICHLOROPHENOL UG/I .

2,4,6-TRICHLOROPFIENOL UG/1-

2,4-DICHLOROPHENOL UG/L

2,4-DIMETHYLPHENOL UG/1, 1 .7 j 16

2,4-DINITROPHENOL UG/L

2,4-DINITROTOLUENE UG/11

2,6-DINITROTOLUENE UG/L

2-CHLORONAPHTHALENE UG/l,

2-CHLOROPHENOL UG/L

2-METHYLNAPHTRALENE UG/L 1 .9 j 20

2-METHYLPHENOL UG/L 4.1 1

2-NITROANILINE UG/L

2-NITROPHENOL UG/L

3,3'-DICHLOROBENZI DINE UG/L

3-NITROANILINE UG/L

4,6-DINITRO-2-METHYLPHENOL UG/L

4-BROMOPHENYL PHENYL ETHER UG/L

4-CHLORO-3-METffYLPHENOL UG/L

4-CFILOROANIL[NE UGIL

4-CHLOROPHENYL PHENYL ETHER UG/L

4-METHYLPHENOL UG/L 4.7

4-NITROANILINE UG/L

4-NITROPHENOL UGIL

ACENAPHTHENE UG/L



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth
WELLS-W :SEMIVOLATILES-W

1,2,4-TRICHI.OROBENZENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE

2,2'-OXYBlS(l -CHLOROPROPANE)

2,4,5-TRICHLOROPHENOL

2,4,6-TRICI ILOROPI IENOL

2,4-DICHLOROPHEN01,

2,4-DIMETHYLPI IENOL

2,4-DINITROPHENOL

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-CHLORONAPHTI IALENE

2-CHLOROPHENOL

2-METI IYLNAPHTHALENE

2-MrTHYLPHENOL

2-NITROANILINE

2-NITROPHENOL

3,3'-DICHLOROBENZIDINE

3-NITROANILINE

4,6-DINITRO-2-METHYLPHENOL

4-BROMOPHENYL PHENYL ETHER

4-CHLORO-3-METHYLPHENOL

4-CHLOROANILINE

4-CHLOROPHENYL PHENYL ETHFR

4-METHYLPHENOL

4-NITROANILINE

4-NITROPHENOL

ACENAPHTHENE

Fltr Units

UG/L

UG/L

UG/L

UG/L

UG/L

UGAI

UG/L

UGA,

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGfL

UGIL

UGA,

UG/L

UGIL

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGfL

UG/L

PLUMBROOK
Bedrock Wells

Hits Data Summary

Page 15

PB-BED-MW15 PB-BED-MW16 PB-BED-MW17 PB-BED-MW18 PB-BED-MW19
5910 5920 5930 5940 5950
18-NOV-97 24-NOV-97 20-NOV-97 19-NOV-97 14-NOV-97
0-0 0-0 0-0 0-0 0-0

Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

6.7 1 5 .1 1

31 2 .2

3 .0 1 2 .6 1

3 .9 1 2 .8 1

3 .3 1



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W FItr Units

1,2,4-TRICHLOROBENZENE- UG/L
1,2-DICHLOROBENZENE UG/L

1,3-DICHLOROBENZENE UG/L

1,4-DICHLOROBENZENE UG/L

2,2'-OXYBIS(I-CHLOROPROPANE) UG/L

2,4,5-TRICHLOROPHENOL UG/L

2,4,6-TRICHLOROPHENOL UG/l,

2,4-DICHLOROPHENOL UG/L

2,4-DIMETHYLPIIENOI- UG/L

2,4-DINITROPHENOL UG/l,

2,4-DINITROTOLUENE UG/L

2,6-DINITROTOLUENE UG/L

2-CHLORONAPHTHALENE UG/L

2-CHLOROPHENOL UG/L

2-METHYLNAPHTHALENE UG/L

2-METHYLPHENOL UG/L

2-NITROANILINE UG/L

2-NITROPHENOL UG/L

3,3'-DICHLOROBENZI DINE UG/L

3-NITROANILINE UGIL

4,6-DINITRO-2-METRYLPIIENOL UG/L

4-BROMOP14ENYL PHENYL ETHER UG/L

4-CHLORO-3-METHYLPHENOL UGIL

4-CHLOROANILINE UGfL

4-CHLOROPHENYL PHENYL ETHER UG/L

4-METHYLPHENOL UG/L

4-NITROANILINE UG/L

4-NITROPHENOL UGIL

ACENAPHTHENE UGIL

PB-BED-MW20
5960
17-NOV-97
0-0

Result Val Qlfr

REACTORI
5970
2 1 -NOV-97
0-0

1 .1 1

Result Val QIfr

1 . -1
1
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PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W :SEMIVOLATILES-W Fltr Units

ACENAPHTHYLENE UG/L

ANTHRACENE UG/L

BENZO(A)ANTI-IRACENE UG/L

BENZO(A)PYRENE UG/L

BENZO(B)FLUOR.ANTHENE UG/L

BENZO(GHI)PERYLENE UG/L

BENZO(K)FLUOPLANTHENE UG/L

BIS(2-CFILOROETI]OXY)METIIANE UG/L

BIS(2-CHLOROETHYL) ETHER UG/L

BIS(2-ETHYLHEXYL) PIITIIALATE UG/l,

BUTYL BENZYL PI ITI IALATE UG/L

CARBAZOLE UG/L

CHRYSENE UG/L

DI-N-BUTYL PHTHALATE UG/L

DI-N-OCTYL PI ITHALATE UG/L

DI BENZ(A,I])ANTIIRACENE UG/L

DIBENZOFURAN UG/L

DIETHYL PHTHALATE UG/L

DIMETHYL PIITHALATE UG/1,

FLUORANTHENE UG/l,

FLUORENE UG/L

HEXACHLOROBENZENE UG/L

HEXACHLOROBUTADIENE UG/L

HEXACHLOROCYCLOPENTADIENE UG/L

HEXACHLOROETHANE UG/L

INDENO(1,2,3-CD)PYRENE UG/1,

ISOPHORONE UG/L

N-NITROSODI-N-PROPYLAMINE UG/L

N-NITROSODIPHENYLAMINE UG/L

rr-AAI-BEDGW-00l
5450
16-NOV-97
0-0

Result Val Qlfr

28

2 .9 i

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0

Result Val Qlfi

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0
Result Val Qlfr

5 .8 1

IT-ABG-BEDGW-01
5480
13-NOV-97
0-0
Result Val Qlfr
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IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val Qlfr

1 .7 1



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

ACENAPHTHYLENE

ANTFIRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(GHI)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-CHLOROETHOXY)METHANr

BIS(2-CHLOROETHYL) ETHER

BlS(2-ETHYLHEXYL) PlITHALATE

BUTYL BENZYL PHTIIALATE

CARBAZOLE

CHRYSENE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

DIBENZ(A,H)ANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

DIMETHYL PHTHALATE

FLUORAN'rHENE

FLUORENE

HEXACHLOROBENZENE

HEXACHLOROBUTADIENE

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROETHANE

INDENO(1,2,3-CD)PYRENE

ISOPHORONE

N-NITROSODI-N-PRI-NOYLAMINE

N-NITROSODIPHF MINE

Fltr Units

UG/L

UG/L

UG/L

UG/L

UGAI

UG/l,

UG/l,

UG/L

UGIL

UG/L

UGA,

UG/L

UG/L

UG/11

UG/L

UG/L

UG/l,

UG/L

UG/L

UG/L

UG/L

UG/L

UG/l,

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

IT-MNTA-BEDGW-001
5440
20-NOV-97
0-0

Result Val Qlfr

3 .9 1

IT-TNTB-BEDGW-001
5420
17-NOV-97
0-0

Result Val Qlfr

3 .6 1

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0
Result Val Qlfr

3 .0 1

PB-BED-MW13
5890
13-NOV-97
0-0

Result Val Qlfr

39
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PB-BED-MW14
5900
18-NOV-97
0-0
Result Val Qlfr



Report Date : 03/12/98

Sample Location
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W Hir Units

ACENAPHTHYLENE UG/l,

ANTHRACENE UGA,

BENZO(A)ANTI IRACENE UG/l,

BENZO(A)PYRENE ()(;/I,

BENZO(B)FLUORANTIIENF UG/l,

BENZO(GIII)PERYLENE UG/l,

BENZO(K)FLUORANTI IENE UG/I,

BIS(2-CHLOROETI IOXY)METI IANE UG/l,

BIS(2-CHI.OROE-1-1 IYL) FTI ll :R UGA,

BIS(2-E-rliYI-14EXYL) PI ITI IALATE UG/L

BUTYL BENZYL PHTIIALATE UG/l,

CARBAZOLE UG/l,

CHRYSENE UG/L

DI-N-BUTYL PIIITHALATE UG/l,

DI-N-OCTYL PHTHALATE UG/L

DIBENZ(A,H)ANTHRACENE UG/L

DIBENZOFURAN UG/L

DIETHYL PH,rHALATE UG/L

DIMETHYL PHTHALATE UG/L

FLUORANTHENE UG/L

FLUORENE UGA,

HEXACHLOROBENZENE UG/L

HEXACHLOROBUTADIENE UG/L

IIEXACHLOROCYCLOPENTADIENE UG/L

HEXACHLOROETHANE UG/L

INDENO(1,2,3-CD)PYRENE UG/L

ISOPHORONE UG/L

N-Ni,rROSODI-N-PROPYLAMINE UG/L

N-NITROSODIPHENYLAMINE UG/L

PLUMBROOK
Bedrock Wells

Hits Data Summary

Page 19

PB-BED-MW15 PB-BED-MW16 PB-BED-MW17 PB-BED-MW18 PB-BED-MW19
5910 5920 5930 5940 5950
18-NOV-97 24-NOV-97 20-NOV-97 19-NOV-97 14-NOV-97
0-0 0-0 0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

37 920 1 3 .5 1 5 .8 1

1 .7 1

4 .2 1



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W Fltr Units

ACENAPHTHYLENE UG/L

ANTHRACENE UG/L

BENZO(A)ANTHRACENE UG/L

BENZO(A)PYRENE UG/L

BENZO(B)FLUORANTHENE UG/l,

BENZO(GHI)PERYLENE UGIL

BENZO(K)FLUORANTHENE UG/l,

BIS(2-CHLOROETHOXY)METI IANE, UG/L

BIS(2-CHLOROETHYL) ETHER UG/L

BIS(2-ETHYLHEXYL) PHTHALATE UG/L

BUTYL BENZYL PI-ITHALATE UGIL

CARBAZOLE UG/L

CHRYSENE UG/L

DI-N-BUTYL P14THALATE UG/L

DI-N-OCTYL PHTHALATE UG/L

DIBENZ(A,H)ANTHRACENE UG/L

DIBENZOIFURAN UG/L

DIETHYL PHTHALATE UG/L

DIMETHYL PHTHALATE UG/L

FLUOR-ANTHENE UG/L

FLUORENE UG/L

HEXACHLOROBENZENE UG/L

HEXACHLOROBUTADIENE UG/L

HEXACHLOROCYCLOPENTADIENE UG/L

HEXACHLOROETHANE UG/L

INDENO(1,2,3-CD)PYRENE UG/L

ISOPI IORONE UG/l,

N-NITROSODI-N-PROPYLAMINE UG/L

N-NITROSODIPHF MINE UG/L

PB-BED-MW20
5960
17-NOV-97
0-0

Result Val QIfr

REACTOR]
5970
2 1 -NOV-97
0-0

Result Val QIfr

23 1
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

PLUMBROOK
Bedrock Wells

Hits Data Summary

IT-AAI-BEDGW-001 IT-AA2-BEDGW-001
5450 5460
16-NOV-97 20-NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val QlfI

UG/L 16

UG/L

UG/L

UG/L

UGIL 43

UG/L

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0
Result Val Qlfr

3 .1 1

IT-ABG-BEDGW-01
5480
13-NOV-97
0-0
Result Val Qlfr

Page 21

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val Qlfr



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILI-S-W

NAPirrUIALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

P"ENOL

PYRENE

PLUMBROOK
Bedrock Wells

Ifits Data Summary

i,r-MNTA-BEDGW-001
5440
20-NOV-97
0-0

FItr Units Result Val Qlfr

UG/L 2 .3 1

UG/L

UG/L

UGA,

UG/L 17

UG/L

IT-TNTB-BEDGW-001
5420
17-NOV-97
0-0

Result Val Qlfr
- ------- -----

IT-TNTB-BEDGW-002 PB-BED-MW13
5430 5890
16-NOV-97 13-NOV-97
0-0 0-0
Result Val Qlfr Result Val Qlfr

--------- ------
15

2 .3 1 62
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PB-BED-MW14
5900
18-NOV-97
0-0

Result Val Qlfr



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PEN,rACHLOROPIIENOL

PHENANTHRENE

PHENOL

PYRENE

FlIr Units

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

PB-BED-MW15
5910
18-NOV-97
0-0
Result Val Qlfr

22

2 .2 1

18

PB-BED-MW16
5920
24-NOV-97
0-0

Result Val Qlfr

PB-BED-MW17
5930
20-NOV-97
0-0

Result Val Qlfr

PB-BED-MW18
5940
19-NOV-97
0-0

Result Val Qlfr

3 .8 1

21 1

Page 23

PB-BED-MW19
5950
14-NOV-97
0-0

Result Val Qlfr

2 .1 1

55



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

NAPHTHALENE

NITROBENZENE

PENTACHLOROPHENOL

PHENANTHRENE

PHENOL

PYRENE

Fltr Units

UG/l,

UG/L

UG/l,

UG/L

UG/L

UGA,

PB-BED-MW20
5960
17-NOV-97
0-0

Result Val Qlfr

REACTORI
5970
21 -NOV-97
0-0.

Result Val Qlfr
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PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WEI,LS-W:PEs,r/PCB-W

AROCLOR 1016

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

Fltr Units

UG/L

UG/L

UGA,

IIG/l,

UG/l,

UG/l,

UG/L

IT-AAI-BEDGW-001
5450
16-NOV-97
0-0

Result Val Qlfr

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0

Result Val Qlfr

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0

Result Val Qlfr

IT-ABG-BEDGW-01
5480
13-NOV-97
0-0

Result Val Qlfr

Page 25

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0
Result Val Qlfr



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98 Page 26

Sample Location : IT-MNTA-BEDGW-001 IT-TNTB-BEDGW-001 IT-TNTB-BEDGW-002 PB-BED-MW13 PB-BED-MWl4
Sample No : 5440 5420 5430 5890 5900
Sample Date : 20-NOV-97 17-NOV-97 16-NOV-97 13-NOV-97 18-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:PEST/PCB-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr
AROCLOR 1016 UG/L

AROCLOR 1221 UG/L

AROCLOR 1232 UG/L
AROCLOR 1242 UG/l,

AROCLOR 1248 UG/L

AROCLOR 1254 UGA,
AROCLOR 1260 UG/l,



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:PEST/PCB-W

AROCLOR 1016

AROCLOR 1221

AROCLOR 1232

AROCLOR 1242

AROCLOR 1248

AROCLOR 1254

AROCLOR 1260

FItr Units

UG/L

UGA,

UG/L

UG/L

UG/L

UGAI

UG/L

PB-BED-MWIS
5910
1 8-NOV-97
0-0

Result Val Qlfr

PB-BED-MW16
5920
24-NOV-97
0-0

Result Val Qlfr

PB-BED-MW17
5930
20-NOV-97
0-0

Result Val Qlft

PB-BED-MW18
5940
19-NOV-97
0-0

Result Val Qlfr

Page 27

PB-BED-MW19
5950
14-NOV-97
0-0

Result Val Qlfr



PLUMBROOK
Bedrock Wells

Ilits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:PEST/PCB-W Fltr Units

AROCLOR 1016 UG/L

AROCLOR 1221 UG/L

AROCLOR 1232 UG/L

AROCLOR 1242 UG/L

AROCLOR 1248 UG/l,

AROCLOR 1254 UG/L

AROCLOR 1260 UG/L

PB-13ED-MW20
5960
17-NOV-97
0-0

Result Val Qlfr

REACTORI
5970
21-NOV-97
0-0

Result Val Qlfr
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PLUMBROOK
Bedrock Wells

Hits Data Summary
Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

ALUMINUM

ALUMINUM

ANTIMONY

ANTIMONY

ARSENIC

ARSENIC

BARIUM

BARIUM

BERYLLIUM

BERYLLIUM

CADMIUM

CADMIUM

CALCIUM

CALCIUM

CHROMIUM

CHROMIUM

COBALT

COBALT

COPPER

COPPER

IRON

IRON

LEAD

LEAD

MAGNESIUM

MAGNESIUM

MANGANESE

MANGANESE

MERCURY

Page 29

IT-AAI-BEDGW-001 IT-AA2-BEDGW-001 IT-AA3-BEDGW-001
5450 5460 5470
16-NOV-97 20-NOV-97 19-NOV-97
0-0 0-0 0-0

FItr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr

MG/1, .637 1 .06 1

Y MG/L

MG/L

Y MG/L

MG/1, .0165

Y MG/L

MG/L 1 .06

Y MGfL 1 .26

MG/L

Y MG/L

MG/L

Y MG/l,

MG/L 302

Y MG/l, 305 j

MG/L .0127

Y MG/L

MG/L

Y MG/L

MG/L .0262

Y MG/L

MG/L 1 .92

Y MG/L .137 U

MG/L

Y MG/L

MG/L 218

Y MG/L 237

MG/L .575

Y MG/L .516

MG/L

.22

.212

IT-ABG-BEDGW-01 IT-BG8-BEDGW-00I
5480 5410
13-NOV-97 17-NOV-97
0-0 0-0
Result Val QIfr Result Val QIfr

.522 9 .02

.0117

186 1 189 176
88 .6 160 179

5 .24 .168 8.89
.106 7.26
.0065 U .0069

56 .9 108 34 .3

54 .8 96 .3 34 .9

.522 .0746 .912

.351 .0576 .99

.0036

i

.0176

.52

.366

161

121

.0182

.0595

22 .6

.563

.0263

79 .5

72 .4

2 .24

1 .3

i



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location : IT-MNTA-BEDGW-001 IT-TNTB-BEDGW-001
Sample No : 5440 5420
Sample Date : 20-NOV-97 17-NOV-97
Depth 0-0 0-0
WELLS-W:METALS-W Fla Units Result Val Qlfr Result Val Qlfr

ALUMINUM MG/L .24~ U.1 .654

ALUMINUM Y MG/l,

ANTIMONY MG/L

ANTIMONY Y MG/L

ARSENIC MG/L

ARSENIC Y MG/L

BARIUM MG/l, .424

BARIUM Y MG/L .449

BERYLLIUM MG/L

BERYLLIUM Y MG/L

CADMIUM MG/L

CADMIUM Y MG/L

CALCIUM MG/L 336 105

CALCIUM Y MG/l . 358 116 1

CHROMIUM MG/l,

CHROMIUM Y MG/l,

COBALT MG/l,

COBALT Y MG/L

COPPER MG/L .0339

COPPER Y MG/l,

[RON MG/L 6 .4 41 .7

[RON Y MG/L .298 16 .3

LEAD MG/L .0039

LEAD Y MG/L

MAGNESIUM MG/L 235 22 .8

MAGNESIUM Y MG/L 254 25 .6

MANGANESE MG/L .849 .677

MANGANESE Y MG/L .899 .04

MERCURY MG/L

IT-TNTB-BEDOW-002
5430
16-NOV-97
0-0

Result Val Qlfr

.317

.326

.384

114

130

1 .03

.586

.0048

.003

43 .8

51 .1

.0854

.071

j

PB-BED-MW13
5890
13-NOV-97
0-0

Result Val Qlfr

1 .55

1 .68

248

270

.244

.116

180

200

.0174

i

Page 30

PB-BED-MW14
5900
18-NOV-97
0-0

Result Val Qlfr

.374 1

152

120

0102

923

70 .7

82.5

.054

.0201



PLUMBROOK
Bedrock Wells

[tits Data Summary

Report Date : 03/12/98

Sample Location : PB-BED-MWI5
Sample No : 5910
Sample Date : 18-NOV-97
Depth 0-0

WELLS-W :METALS-W Fltr Units Result Val Qlfr

ALUMINUM MG/l,

ALUMINUM Y MG/l,

ANTIMONY MG/l,

ANTIMONY Y MG/L

ARSENIC MG/L

ARSENIC Y MG/l,

BARIUM MG/l, .605

BARIUM Y MG/1, .555

1317RYLLIUM MG/L

BERYLLIUM Y MG/l,

CADMIUM MG/L

CADMIUM Y MG/l,

CALCIUM MG/l, 280

CALCIUM Y MG/11 245 j

CHROMIUM MG/L

CHROMIUM Y MG/L

COBALT MG/L

COBALT Y MG/L

COPPER MG/L

COPPER Y MG/l,

IRON MG/L .93

IRON Y MG/l,

LEAD MG/L

LEAD Y MG/L

MAGNESIUM MG/L 177

MAGNESIUM Y MG/L 182

MANGANESE MG/l, .0263

MANGANESE Y MG1L

MERCURY MG/L

Page 31

PB-BED-MW16 PB-BED-MW17 PB-BED-MW18 PB-BED-MW19
5920 5930 5940 5950
24-NOV-97 20-NOV-97 19-NOV-97 14-NOV-97
0-0 0-0 0-0 0-0
Result Val Qlfr Result Val QIfr Result Val QIfr Result Val QIfr

.502 1 .396 U.1 .283 1

.463

.389

875

915

.0244

.0136

1 .14

6.19

.133

.948

1 .1

318 1

263

1 .58

187

213

.124

.893 1 .52

1 .01 1 .52

809 255

1010 220

.01

.0617

476 .376

.0068

384 57 .2

572 65 .1

.0368 .0304

.0359

".001

i



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

ALUMINUM

ALUMINUM

ANTIMONY

ANTIMONY

ARSENIC

ARSENIC

BARIUM

BARIUM

BERYLLIUM

BERYLLIUM

CADMIUM

CADMIUM

CALCIUM

CALCIUM

CHROMIUM

CHROMIUM

COBALT

COBALT

COPPER

COPPER

IRON

IRON

LEAD

LEAD,

MAGNESIUM

MAGNESIUM

MANGANESE

MANGANESE

MERCURY

FItr Units

MG/l,

Y MG/L

MG/L

Y MG/L

MG/l,

Y MG/l,

MG/L

Y MG/l,

MG/L

Y MG/l,

MG/L

Y MG/L

MG/L

Y MG/L

MG/L

Y MG/L

MG/L

Y MG/L

MG/L

Y MG/L

MG/L

Y MG/L

MG/L

Y MG/L

MG/L

Y MG/L

MG/L

Y MG/L

MG/L

PB-BED-MW20 REACTORI
5960 5970
17-NOV-97 2 1-NOV-97
0-0 0-0
Result Val Qlfr Result Val Qlfr

3 .29 .287 U .1

19 .405

21 .397

2140

2570 j

131

128

.0111

i

0328

13 .2

2 .31

920

1090

.18

.162

8

.169

.0191

.0035

54

54 .2

.198

.144

Page 32



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

MERCURY

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SELENIUM

SILVER

SILVER

SODIUM

SODIUM

THALLIUM

THALLIUM

VANADIUM

VANADIUM

ZINC

ZINC

Page 33

IT-AAI-BEDGW-001 IT-AA2-BEDGW-001
5450 5460
16-NOV-97 20-NOV-97
0-0 0-0

Fltr Units Result Val Olfr Result Val Olfr

Y MG/L

MG/L

" MG/l,

MG/L 38 .5

" MG/L 42 .4

MG/L

" MG/L

MG/L

Y MG/L

MG/l, 582

Y MG/L 644

MG/L

Y MG/L

MG/L

Y MG/L

MG/L .0328

Y MG/L .105

29 .1

30

IT-AA3-B.EDGW-001
5470
19-NOV-97
0-0

Result Val Qlfr

49 .6

44 .7

IT-ABG-BEDGW-0 1
5480
13-NOV-97
0-0

Result Val QIfr

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val QIfr
----------

32 .9

32

99 .1 1 368 5.07 399

104 331 5 398

.055 .0292 .0277 .126

.0662 1 .023



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98 Page 34

Sample Location : IT-MNTA-BEDGW-001 IT-TNTB-BEDGW-001 IT-TNTB-BEDGW-002 PB-BED-MW 13 PB-BED-MW14
Sample No : 5440 5420 5430 5896 5900
Sample Date : 20-NOV-97 17-NOV-97 16-NOV-97 13-NOV-97 18-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:METALS-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val QIfr

MERCURY Y MG/l,
--- -------------

NICKEL MG/1, .0421 .0423
NICKEL Y MG/L .0407
POTASSIUM MG11., 58 .8 7 .24 10 .4 101 44 .7
POTASSIUM Y MG/L 63 .5 8 .13 10 .7 110 40 .5
SELENIUM MG/1,

SELENIUM Y MG/I .

SILVER MG[L

SILVER Y MG/l .

SODIUM MG/l, 1140 1 34.9 127 1330 311
SODIUM Y MG/l, 1190 36.1 153 1510 360
THALLIUM MG/L

THALLIUM Y MG/1,

VANADIUM MG/L

VANADIUM Y MG/11

ZINC MG/L .0344 U .0488 .0739 .0472 .0398
ZINC Y MG/L .0248 1 .0301 .0324



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

MERCURY

NICKEL

NICKEL

POTASSIUM

POTASSIUM

SELENIUM

SELENIUM

SILVER

SILVER

SODIUM

SODIUM

THALLIUM

THALLIUM

VANADIUM

VANADIUM

ZINC

ZINC

Page 35

PB-BED-MW15
5910
18-NOV-97
0-0

Fltr Units Result Val Qlfr

Y MG/L

MG/L

Y MG/L

MG/l, 58 .8

Y MG/L 61 .1

MG/L

Y MG/L

MG/l,

Y MG/l,

MG/L 559

Y MG/l . 582

MG/L

Y MG/l,

MG/L

Y MG/l,

MCY/L .0306

Y MG/L .0309

PB-BED-MW16 PB-BED-MW17 PB-BED-MWI8
5920 5930 5940
24-NOV-97 20-NOV-97 19-NOV-97
0-0 0-0 0-0
Result Val Qlfr Result Val Qlfr Result Val Qlfr

PB-BED-MW19
5950
14-NOV-97
0-0

Result Val Qlfr

26.4 38 .5 148 49 .5

24.9 45 .4 172 46 .2

73 .2 1 355 2190 120

68 .6 419 3010 125

.0647

.0583

.03 .0499 .031 .0623

.0333 1 .0574



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date: 03/12/98

Sample Location : PB-BED-MW20 REACTORI
Sample No: 5960 5970
Sample Date : 17-NOV-97 2 1 -NOV-97
Depth 0-0 0-0
WELLS-W:METALS-W Fltr Units Result Val Qlfr Result Val Qlfr

MERCURY Y MG/L

NICKEL MG/L

NICKEL Y MG/L

POTASSIUM MG/L 92 .3 9.21

POTASSIUM Y MG/l, 103 9 .18
SELENIUM MG/L

SELENIUM Y MG/l,

SILVER MG/1-

SILVER Y MG/L
SODIUM MG/l, 7660 42 1
SODIUM Y MG/L 9110 42 .8
THALLIUM MG/L

THALLIUM y MG/l .

VANADIUM MG/L

VANADIUM Y MG/L

ZINC MG/11 .0416 .0697

ZINC Y MG/L .0223 1

Page 36



PLUMBROOK
Bedrock Wells

Ilits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVr-S-W

1,3,5-TRINITROBENZENE

l.3-DlNrrROBENZFNF

2.4.6-TRINITRaroLUENE

2,4-DINITROTOLUENE

2,6-DINITROTOLUENI:

2-NlTRo,ro1.Ul-NE

3-NITROTOLUENr

4-AMINO-2,6-DINII-RO-1-Ol .L)I-NI :

llMx

NITROBENZENE

RDX

TETRYL

FlIr Units

UG/l,

UGA,

UG/l,

UGA,

IK;/l .

UGA,

UG/L

UG/l,

UGA,

UG/l,

LJG/1,

UG/L

IT-AAI-B[--.[)GW-001
5450
16-NOV-97
0-0
Result Val Qlfr

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0

Result Val Qlfr
- - -------- -

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0

Result Val Qlfr

IT-ABG-BEDGW-01
5480
13-NOV-97
0-0

Result Val Qlfr

Page 37

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val Qlfr



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W

1,3,5-TRINITROBENZENE

1,3-DINITROBENZENE

2,4,6-TRINITROTOLUENE

2,4-DINITROTOLUENE

2,6-DINITROTOLUENE

2-NITROTOLUENE

3-NITROTOLUENE

4-AMINO-2,6-DINITROTOI,UENE

HMx

NITROBENZENE

RDX

TETRYL

Fltr Units

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGA,

UG/L

UG/L

UG/L

UG/L

IT-MNTA-BEDGW-001
5440
20-NOV-97
0-0

Result Val Qlfr

IT-TNTB-BEDGW-001
5420
17-NOV-97
0-0

Result Val Qlfr

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0

Result Val Qlfr

PB-BED-MW13
5890
13-NOV-97
0-0
Result Val Qlfr

Page 38

PB-BED-MW14
5900
18-NOV-97
0-0

Result Val Qlfr



PLUMBROOK

Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location : PB-BED-MWI5 PB-BED-MW16 PB-BED-MW17 PB-BED-MW18

Sample No : 5910 5920 5930 5940
Sample Date : 18-NOV-97 24-NOV-97 20-NOV-97 19-NOV-97

Depth 0-0 0-0 0-0 0-0

WELLS-W:EXPLOSIVES-W Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr

1,3,5-TRINITROBENZENE UG/L 1 .5

1 .3-DINITROBENZENE UG/L 1 .0

2,4,6-TRINITROTOLUENE UG/l,

2,4-DINITROTOLUENE 1)(3/1-

2,6-DINITROTOLUENE UG/L

2-NITROTOLUFNE UG/L

3-NITROTOLUE-NE UG/l,

4-AMINO-2,6-DINITROTOLUENE UG/L

HMx UG/L

NITROBENZENE UGA, 0.34 2.0

RDX UG/L

TETRYL UG/L

Page 39

PB-BED-MW19
5950
14-NOV-97
0-0

Result Val Qlfr

0.22

0 .32



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location : PB-BED-MW20 REACTORI
Sample No : 5960 5970
Sample Date : 17-NOV-97 2 1-NOV-97
Depth 0-0 0-0
WELLS-W:EXPLOSIVES-W Fltr Units Result Val Qlfr Result Val Qlfr

1,3,5-TRINITROBENZENE UG/L

1,3-DINITROBENZENE UG/L

2,4,6-TRINITROTOLUENE UGA'

2,4-DINITROTOLUENE UG/L

2,6-DINITROTOLUENE UG/L

2-NITROTOLUENE UGA'

3-NrrROTOLUENE UGA,
4-AMINO-2,6-DINITROTOLUENI-'. UG/L

HIVIX UG/l,

NITROBENZENE UG/L

RDX UG/L

TETRYL UG/L

Page 40



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:CYANIDE-W

,rOTAL CYANIDE

PLUMBROOK
Bedrock Wells

Hits Data Summary

PB-BFD-MWl5 PB-BED-MW16
5910 5920
18-NOV-97 24-NOV-97
0-0 0-0

Fltr Units Result Val Qlfr Result Val Qlfr

MG/l,

PB-BED-MW17
5930
20-NOV-97
0-0

Result Val Qlfr

0 .32

PB-BED-MW18
5940
19-NOV-97
0-0

Result Val Qlfr
- . I . . . . . . . . . .
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PB-BED-MW19
5950
14-NOV-97
0-0

Result Val Qlfr



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:CYANIDE-W

TOTAL CYANIDE

PLUMBROOK
Bedrock Wells

Hits Data Summary

PB-BED-MW20
5960
17-NOV-97
0-0

Flir Units Result Val QIfr

MG/L

REACTORI
5970
21-NOV-97
0-0

Result Val Qlfr
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PLUMBKOOK

Bedrock Wells

Hits Data Summary

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:CYANIDE-W

TOTALCYANIDE

IT-AAI-BEDGW-001
5450
16-NOV-97
0-0

Fltr Units Result Val Qlfi

MG/L

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0
Result Val QIfr

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0
Result Val QIfr

IT-ABG-BEDGW-01
5480
13-NOV-97
0-0
Result Val QIfr

Page 41

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0
Result Val QIfr



PLUMBROOK
Bedrock Wells

Hits Data Summary

Report Date : 03/12/98 Page 42

Sample Location : IT-MNTA-BEDGW-001 IT-TNTB-BEDGW-001 IT-TNTB-BEDGW-002 PB-BED-MW13 PB-BED-MW14
Sample No : 5440 5420 5430 5890 5900
Sample Date : 20-NOV-97 17-NOV-97 16-NOV-97 13-NOV-97 18-NOV-97
Depth 0-0 0-0 0-0 0-0 0-0
WELLS-W:CYANIDE-W Fltr Units Result Val QIfr Result Val Qlfr Result Val Qlfr Result Val QIfr Result Val Qlfr

TOTAL CYANIDE MG/L 0.016



Report Date: 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth
WELLS-W:VOLATILES-W

BENZENE

CHLOROBENZENE

CHLOROFORM

METHYLENE CHLORIDE

TOLUENE

Fltr Units Screening Levels

UGAL 0.36

UG/L 3.9

UG/L 0.15

UG/L 4 .1

UG/L 75

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

IT-AAI-BEDGW-001
5450
16-NOV-97
0-0

Result Val Qlfr

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0

Result Val Qlfr

33

21 1

25 1 7 .4 1

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0

Result Val Qlfr

Page I



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth
WELLS-W:VOLATILES-W Fltr Units Screening Levels

BENZENE UGA, 0.36

CIILOROBENZENE UWL 3.9

CHLOROFORM UGA . 0 .15

METIlYLENE CIILORIDE UG/L 4 .1

TOLUENE UGA, 75

PLUMBROOK

Bedrock Wells
Risk-Based Comparison Hits Summary

i,r-Al3G-BEDGW-0l
5480
13-NOV-97
0-0

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val Qlfr Result Val Qlfr

IT-MNTA-BEDGW-001
5440
20-NOV-97
0-0
Result Val Qlf'r

Page 2



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:VOLATILES-W

13ENZENE

CIILOROBENZENE

CHLOROFORM

METHYLENEOILORIDE

TOLUENE

Fltr Units Screening Levels

UGIL 0.36

UG/L 3 .9

UG/L 0.15

UGIL 4 .1

UG/L 75

PLUMBROOK

Bedrock Wells
Risk-Based Comparison Hits Summary

IT-TNTB-BEDGW-001
5420
17-NOV-97
0-0

IT-T'NTB-BEDOW-002
5430
16-NOV-97
0-0

Result Val Qlfr Result Val Qlfr

0 .91 1

PB-BED-MW13
5890
13-NOV-97
0-0

Result Val Qlfr

130

170
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth
WELLS-W :VOLATII,ES-W

BENZENE

CHLOROBENZENE

CHLOROFORM

METHYLENE CHLORIDE

TOLUENE

PLUMBROOK
BedrockWells

Risk-Based Comparison Hits Summary

PB-BED-MW14 PB-BED-MW15
5900 5910
18-NOV-97 IS-NOV-97
0-0 0-0

Fltr Units Screening Levels Result Val QIfr Result Val QIfr

UG/L 0.36 1 .1 570

UG/L 3 .9

UGIL 0.15 8 .4 1

UG/L 4 .1 31

UGIL 75 490

PB-BED-MW16
5920
24-NOV-97
0-0

Result Val Qlfr

490

8 .8 1

390
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W :VOLATILES-W

BENZENE

CHLOROBENZENE

CHLOROFORM

METHYLENE CHLORIDE

TOLUENE

PLUMBROOK

Bedrock Wells
Risk-Based Comparison Hits Summary

PB-BED-MW17 PB-BED-MWIS
5930 5940
20-NOV-97 19-NOV-97
0-0 0-0

Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr

UG/L 0.36 10

UGAL 3.9

UG/L 0.15

UG/L 4 .1 18 1

UGA, 75 140

PB-BED-MW19
5950
14-NOV-97
0-0

Result Val Qlfr
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Report Date : 03/12/98

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

Sample Location : PB-BED-MW20 REACTORI
Sample No : 5960 5970
Sample Date : 17-NOV-97 21 -NOV-97
Depth 0-0 0-0
WELLS-W:VOLATILES-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr

BENZENE UGIL 0.36 0.93 1 8 .8 1

CHLOROBENZENE UG/L 3 .9

CHLOROFORM UG/L 0.15

METIIYLENE CHLORIDE UGIL 4 .1 14 1

TOLUENE UG/L 75
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:TOC-W

TOTAL ORGANIC CARBON

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

IT-AAI-BEDGW-001 IT-AA2-BEDGW-001
5450 5460
16-NOV-97 20-NOV-97
0-0 0-0

FItr Units Screening Levels Result Val Qlfr Result Val QIfr

UGAL 16000 7400

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0

Result Val Qlfr

5300
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Report Date : 03112/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W :TOC-W

TOTAL ORGANIC CARBON

FlIr Units Screening Levels

UG/l .

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

I"r-ABG-BEDGW-01
5480
13-NOV-97
0-0

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val Qlfr

3800

Result Val Qlfr

IT-MNTA-BEDGW-001
5440
20-NOV-97
0-0

Result Val Qlfr

11000
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Repon Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:TOC-W

'roi'Al, ORGANIC CARBON

PLUMBROOK

Bedrock Wells
Risk-Based Comparison Hits Summary

IT-TNTB-BEDGW-001 IT-TNTB-BEDGW-002
5420 5430
17-NOV-97 16-NOV-97
0-0 0-0

Flu Units Screening Levels Result Val Qlfr Result Val Qlfr

UGIL .12000 5000

PB-BED-MW13
5890
13-NOV-97
0-0

Result Val Qlfr

9600
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PLUMBROOK
Bedrock Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary .

Sample Location : PB-BED-MW14 PB-BED-MWI5
Sample No: 5900 5910
Sample Date : 18-NOV-97 18-NOV-97
Depth 0-0 0-0

WIELLS-W:TOC-W Flu Units Screening Levels Result Val QIfr Result Val QIfr

TOTAL ORGANIC CARBON UGIL 190000 11000

PB-BED-MW16
5920
24-NOV-97
0-0
Result Val QIfr

8400
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Report Date : 03/12/98

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

Sample Location : PB-BED-MWI7 PB-BED-MWI8 PB-BED-MW19
Sample No : 5930 5940 5950
Sample Date : 20-NOV-97 19-NOV-97 14-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:TOC-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result' Val Qlfr

TOTAL ORGANIC CARBON UGAL 1200 6500 16000
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Report Date : 03/12/98

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

Sample Location : PB-BED-MW20 REACTORI
Sample No : 5960 5970
Sample Date : 17-NOV-97 2 1-NOV-97
Depth 0-0 0-0
WELLS-W:TOC-W Fltr Units Screening Levels Result Val Qlfr Result Val QIfr

TOTAL ORGANIC CARBON UGfL 2 .5
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Report Date : 03/12/98

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

Sample Location : IT-AAI-BEDGW-001 IT-AA2-BEDGW-001 IT-AA3-BEDGW-001
Sample No : 5450 5460 5470
Sample Date : 16-NOV-97 20-NOV-97 19-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

BIS(2-ETHYLIIEXYL) PHIIIALATE UGIL 4.8 28 5 .8 1
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Report Date : 03/12/99

PLUMBROOK

Bedrock Wells

Risk-Based Comparison Hits Summary

Sample Location : IT-ABG-BEDGW-01 IT-BG8-BEDGW-001 IT-MNTA-BEDGW-001
Sample No : 5480 5410 5440
Sample Date : 13-NOV-97 17-NOV-97 20-NOV-97
Depth 0-0 0-0 0-0

WELLS-W :SEMIVOLATILES-W Fltr Units Screening Levels Result Val QIfr Result Val QIfr Result Val QIfr

l31S(2-ETI-IYLIIEXYL) PIITIIALATE UG/L 4.8
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:SEMIVOLATILES-W

BIS(2-ETHYLHEXYL) PlITRALATE

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

IT-TNTB-BEDGW-001 IT-TNTB-BEDGW-002
5420 5430
17-NOV-97 16-NOV-97
0-0 0-0

Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr

UG/L 4.8

PB-BED-MW13
5890
13-NOV-97
0-0

Result Val Qlfr

39
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PLUMBROOK
Bedrock Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary Page 16

Sample Location : PB-BED-MW14 PB-BED-MWI5 PB-BED-MW16
Sample No : 5900 5910 5920
Sample Date : 18-NOV-97 18-NOV-97 24-NOV-97
Depth 0-0 0-0 0-0
WELLS-W:SEMIVOLATILES-W Fitt Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

BIS(2-ETHYL .IIEXYL) PHTRALATE UG/L 4 .8 37 920



Report Date : 03/12/98

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

Sample Location : PB-BED-MW17 PB-BEDAW18 PB-BED-MW[9
Sample No : 5930 5940 5950
Sample Date : 20-NOV-97 19-NOV-97 14-NOV-97
Depth 0-0 0-0 0-0

WELLS-W :SEMIVOLAI'ILES-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr Result Val Qlfr

BlS(2-ETIIYLlIEXYL) PlITHALA-rE UG/L 4 .8 5 .8 1
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PLUMBROOK
Bedrock Wells

Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date:
Depth

WELLS-W:SEMIVOLATILES-W

BIS(2-ETFtYLIIEXYL) PlITHALATE

FItr Units Screening Levels

UGIL 4.8

Risk-Based Comparison Hits Summary

PB-BED-MW20
5960
17-NOV-97
0-0

REACTORI
5970
2 1 -NOV-97
0-0

Result Val Qlfr
.. . . .. . . . ..

Result Val Qlfr

23 1
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Report Date : 03/12/98

Sample Location
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W Flu Units

ALUMINUM UG/L

ARSENIC UG/L

BARIUM UG/L

BARIUM Y UG/L

CALCIUM UGIL

CALCIUM Y UG/L

CHROMIUM UG/L

[RON UG/L

[RON Y UG/l,

LEAD UG/l,

MAGNESIUM UG/L

MAGNESIUM Y UG/L

MANGANESE UG/l,

MANGANESE Y UG/L

MERCURY UG/L

POTASSIUM UG/L

POTASSIUM Y UG/L

SODIUM UG/L

SODIUM Y UG/L

VANADIUM UG/L

VANADIUM Y UGIL

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

IT-AAI-BEDGW-00I IT-AA2-BEDGW-001
5450 5460
16-NOV-97 20-NOV-97
0-0 0-0

Screening Levels Result Val Qlfr Result Val Qlfr

3700
- - --------

.045 16 .5

260 1060

260 1260

302000 186000 1

305000 1 88600

18

1100 1920 5240

1100

15

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0
Result Val Qlfr

189000

160000

218000 56900 108000
237000 54800 96300

73 575 522 74 .6-

73 516

1 1

351

.

38500 29100 49600
42400 30000 44700

582000 99100 1 368000

644000 104000 331000

26

26
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PLUMBROOK

Bedrock Wells
Report Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : IT-ABG-BEDGW-01 IT-BG8-BEDGW-001 IT-MNTA-BEDGW-001
Sample No: 5480 5410 5440
Sample Date : 13-NOV-97 17-NOV-97 20-NOV-97
Depth 0-0 0-0 0-0
WELLS-W :METALS-W Fltr Units Screening Levels Result Val Qlfr Result Val QIfr Result Val QIfr
ALUMINUM UG/L 3700 9020
ARSENIC UGIL .045 11 .7 17 .6
BARIUM UG/L 260 520 424
BARIUM Y UG/L 260 366 449
CALCIUM UG/l, 176000 1 161000 336000 1
CALCIUM Y UG/I . 179000 121000 1 358000
CHROMIUM UG/l, 18 18 .2
[RON UG/I . 1100 8890 22600 6400
IRON Y UG/l, 1100 7260

LEAD UG/I. 15 26 .3

MAGNESIUM UG/I. 34300 79500 235000
MAGNESIUM Y UG/l, 34900 72400 254000
MANGANESE UG/L 73 912 2240 849
MANGANESE Y UG/L 73 990 1300 899
MERCURY UG/L 1 .1 3 :6

POTASSIUM UG/L 32900 58800
POTASSIUM Y UG/L 32000 63500
SODIUM UG/L 5070 399000 1140000 .1
SODIUM Y UG/L 5000 398000 1190000
VANADIUM UGIL 26

VANADIUM Y UG/L 26
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Report Date : 03/12/99

Sample Location
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W FItr Units

ALUMINUM UGAL

ARSENIC UG/L

BARIUM UG/L

BARIUM Y UG/L

CALCIUM UGIL

CALCIUM Y UGIL

CHROMIUM UGIL

[RON UG/L

IRON Y UG/L

LEAD UG/L

MAGNESIUM UG/l,

MAGNESIUM Y UG/L

MANGANESE UG/L

MANGANESE Y UG/L

MERCURY UG/L

POTASSIUM UG/L

POTASSIUM Y UGAL

SODIUM UG/L

SODIUM Y UG/L

VANADIUM UG/L

VANADIUM Y UGIL

PLUMBROOK

Bedrock Wells
Risk-Based Comparison Hits Summary

IT-TNTB-BEDGW-001 IT-INTB-BEDGW-002
5420 5430
17-NOV-97 16-NOV-97
0-0 0-0

Screening Levels Result Val QIfr Result Val QIfr

3700

.045

260 326

260 384

105000 114000 1

116000 130000

18

1100 41700

1100 16300

Is

PB-BED-MW 13
5890
13-NOV-97
0-0

Result Val QIfr

1550

1680

248000 1

270000

22800 43800 180000

25600 51100 200000

73 677 85 .4

73 694

1 1.

7240 10400 101000

8130 10700 110000

34900 127000 1330000

36100 153000 1510000

26

26
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:METALS-W

ALUMINUM

ARSENIC

BARIUM

BARIUM

CALCIUM

CALCIUM

CHROMIUM

IRON

IRON

LEAD

MAGNESIUM

MAGNESIUM

MANGANESE

MANGANESE

MERCURY

POTASSIUM

POTASSIUM

SODIUM

SODIUM

VANADIUM

VANADIUM

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

PB-BED-MW14 PB-BED-MW 15
5900 5910
18-NOV-97 18-NOV-97
0-0 0-0

Fltr Units Screening Levels Result Val QIfr Result Val QIfr

UG/L 3700

UGAL .045

UG/L 260 605
Y UG/L 260 555

UG/L 152000 280000
Y UG/L 120000 245000

UG/L 18

UG/L 1100

Y UG/L 1100

UG/L 15

UG/l, 70700 177000

Y UG/L 82500 182000

UG/L 73

Y UG/L 73

UG/L 1 .1

UG/L 44700 58800

Y UG/L 40500 61100

UGIL 311000 559000

Y UG/L 360000 582000

UG/L 26

Y UGIL 26

PB-BED-MW16
5920
24-NOV-97
0-0
Result Val QIfr

463

389

875000

915000

24 .4

1140

6190

133

26400

24900

73200

68600

64 .7

58 .3

i

i
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PLUMBROOK
Bedrock Wells

Report Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : PB-BED-MW17 PB-BED-MW18
Sample No : 5930 5940
Sample Date : 20-NOV-97 19-NOV-97
Depth 0-0 0-0
WELLS-W:METALS-W Fltr Units Screening Levels Result Val Qlfr Result Val QIfr
ALUMINUM UG/L 3700

ARSENIC UG/L .045

BARIUM UG/L 260 948 893
BARIUM Y UGAL 260 1100 1010
CALCIUM UG/L 318000 1 809000
CALCIUM Y UG/L 263000 1010000
CHROMIUM UG/L 18

IRON UG/l, 1100 1580

IRON Y UG/L 1100

LEAD UG/L 15

MAGNESIUM UG/L 187000 384000
MAGNESIUM Y UG/L 213000 572000
MANGANESE UGIL 73 124

MANGANESE Y UGAL 73

MERCURY UGAL 1 .1

POTASSIUM UG/L 38500 148000
POTASSIUM Y UG/L 45400 172000

SODIUM UG/L 355000 2190000
SODIUM Y UGIL 419000 3010000

VANADIUM UG/L 26

VANADIUM Y UG/L 26

PB-BED-MW19
5950
14-NOV-97
0-0
Result Val Qlfr

1520

1520

255000

220000

57200

65100

49500

46200

120000

125000
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PLUMBROOK

Bedrock Wells
Reporl Date : 03/12/98 Risk-Based Comparison Hits Summary

Sample Location : PB-BED-MW20 REACTORI
Sample No : 5960 5970
Sample Date : 17-NOV-97 2 1-NOV-97
Depth 0-0 0-0
WELLS-W:METALS-W Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr

ALUMINUM UGIL 3700

ARSENIC UGIL .045

BARIUM UG/L 260 19000 405

BARIUM Y UGIL 260 21000 397

CALCIUM UG/L 2140000 131000 1
CALCIUM Y UG/l, 2570000 1 128000

CHROMIUM UG/L 18

IRON UG/L 1100 13200 8000
IRON Y (JG/L 1100 2310

LEAD U( ;/I. 15 19 .1

MAGNESIUM UG/l . 920000 54000

MAGNESIUM Y UG/l, 1090000 54200

MANGANESE UG/L 73 180 198

MANGANESE Y UG/l . 73 162 144

MERCURY UG/11 1 .1

POTASSIUM UG/L 92300 9210

POTASSIUM Y UG/L 103000 9180

SODIUM UG/L 7660000 42000 1

SODIUM Y UGIL 9110000 42800

VANADIUM UG/L 26

VANADIUM Y UG/L 26
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Report Date : 03/12/98

Sample Location :
Sample No:
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W

1,3-DINITROBENZENE

NITROBENZENE

Fltr Units Screening Levels

UGAL 0.37

UG/L 0.34

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

IT-AAI-BEDGW-001
5450
16-NOV-97
0-0

IT-AA2-BEDGW-001
5460
20-NOV-97
0-0

Result Val Qlfr Result Val Qlfr

IT-AA3-BEDGW-001
5470
19-NOV-97
0-0

Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W :EXPLOSIVES-W

1,3-DiNi,rROBENZENE

NITROBE.NZENE

PLUMBROOK

Bedrock Wells
Risk-Based Comparison Hits Summary

IT-ABG-BEDGW-01 IT-BG8-BEDGW-001
5480 5410
13-NOV-97 17-NOV-97
0-0 0-0

Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr

UG/L 0.37

UG/L 0.34

IT-lvfNTA-BEDGW-00 1
5440
20-NOV-97
0-0
Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W

1,3-DINI'FROBENZENE

NITROBENZENE

Fltr Units Scfccning Levels

UGIL 0.37

UGfL 0.34

PLUMBROOK

Bedrock Wells
Risk-Based Comparison Hits Summary

IT-TNTB-BEDGW-001
5420
17-NOV-97
0-0

IT-TNTB-BEDGW-002
5430
16-NOV-97
0-0

Result Val Qlfr Result Val Qlfr

PB-BED-MW13
5890
13-NOV-97
0-0
Result Val Qlfr

Page 27



Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-WEXPLOSIVES-W

1,3-DINITROBENZENE

NITROBENZENE

PLUMBROOK

Bedrock Wells
Risk-Based Comparison Hits Summary

PB-BED-MW[4 PB-BED-MW 15
5900 5910
18-NOV-97 I 8-NOV-97
0-0 0-0

Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr

UGfL 0.37

UG/L 0.34

PB-BED-MW 16
5920
24-NOV-97
0-0

Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-WEXPLOSIVIES-W

1,3-DINITROBENZENE

NITROBENZENE

PLUMBROOK

Bedrock Wells
Risk-Based Comparison Hits Summary

PB-BED-MW 17 PB-BED-MWI8
5930 5940
20-NOV-97 19-NOV-97
0-0 0-0

Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr

UG/L 0.37 1 .0

UG/L 0.34 2 .0

PB-BED-MW 19
5950
14-NOV-97
0-0
Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:EXPLOSIVES-W

1,3-DINITROBENZENE

Ni'rROBENZENE

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

PB-BED-MW20 PLEACTORI
5960 5970
17-NOV-97 2 1 -NOV-97
0-0 0-0

Fltr Units Screening Levels Result Val Qlfr Result Val Qlfr- - ------------
UG/L 0.37

UG/L 0.34
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Report Date : 03/12/98

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

Sample Location : IT-AAI-BEDGW-001 IT-AA2-BEDGW-001 IT-AA3-BEDGW-001
Sample No : 5450 5460 5470
Sample Date : 16-NOV-97 20-NOV-97 19-NOV-97
Depth 0-0 0-0 0-0

WELLS-W:CYANIDE-W Fltr Units Screening Levels Result Val QIfr Result Val QIfr Result Val QIfr

TOTAL CYANIDE UGfL 73
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W :CYANlDE.-W

TOTALCYANIDE'

FItr Units Screening Levels

UG/L 73

PLUMBROOK

Bedrock Wells
Risk-Based Comparison Hits Summary

IT-ABG-DEDGW-01
5480
13-NOV-97
0-0

IT-BG8-BEDGW-001
5410
17-NOV-97
0-0

Result Val Qlft Result Val Qlfr

IT-MNTA-BEDGW-001
5440
20-NOV-97
0-0

Result Val Qlfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:CYANIDE-W

TOTAL CYANIDE

PLUMBROOK

Bedrock Wells
Risk-Based Comparison Hits Summary

IT-TNTB-BEDGW-001 IT-TNTB-BEDGW-002
5420 5430
17-NOV-97 16-NOV-97
0-0 0-0

FItr Units Screening Levels Result Val QIfr Result Val QIfr

UGIL 73

PB-BED-MW13
5890
13-NOV-97
0-0

Result Val Qlfr
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Report Date : 03/12/98

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

Sample Location : PB-BED-MW14 PB-BED-MWI5 PB-BED-MW16
Sample No : 5900 5910 5920
Sample Date : 18-NOV-97 I 8-NOV-97 24-NOV-97
Depth 0-0 0-0 0-0

WELLS-W;CYANIDE-W Fltr Units Screening Levels Result Val QIfr Result Val Qlfr Result Val QIfr

TOTAL CYANIDE UGIL 73
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Report Date: 03/12198

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:CYANIDE-W

TOTAL CYANIDE

PLUMBROOK
Bedrock Wells

Risk-Based Comparison Hits Summary

PB-BED-MW17 PB-BED-MW18
5930 5940
20-NOV-97 19-NOV-97
0-0 0-0

Fltr Units Screening Levels Result Val QIfr Result Val QIfr

UGIL 73 320

PB-BED-MW19
5950
14-NOV-97
0-0

Result Val QIfr
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Report Date : 03/12/98

Sample Location :
Sample No :
Sample Date :
Depth

WELLS-W:CYANIDE-W

TOTAL CYANIDE

Fltr Units Screening Levels

UG/L 73

PLUMBROOK

Bedrock Wells
Risk-Based Comparison Hits Summary

PB-BED-MW20
5960
17-NOV-97
0-0

REACTORI
5970
2 1 -NOV-97
0-0

Result Val QIfr Result Val Qlfr
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