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Summary

This report describes the results of the preliminary investigation of elevated tritium in groundwater
discovered near the 618-11 burial ground, located in the eastern part of the Hanford Site. Tritium in one
well downgradient of the burial ground was detected at levels up to 8,140,000 pCv/L.

The 618-11 burial ground received a variety of radioactive waste from the 300 Area between
1962 and 1967. The burial ground covers 3.5 hectare (8.6 acre) and contains trenches, large diameter
caissons, and vertical pipe storage units. The burial ground was stabilized with a native sediment
covering. The Energy Northwest reactor complex was constructed immediately east of the burial ground.

The Phase I investigation consisted of sampling existing monitoring wells in the vicinity of the
618-11 burial ground. The sampling included wells upgradient of the burial ground, downgradient wells,
Energy Northwest water supply wells, and Energy Northwest monitoring wells. The samples were
analyzed for a variety of radionuclides.and chemicals including water quality parameters and potential
contaminants. Sampling was conducted in February 2000.

The Phase I investigation confirmed the elevated tritium levels in a single well downgradient of the
burial ground. Other wells contained tritium at lower levels similar to levels in the plume emanating from
the 200 East Area. The well with the elevated tritium contained no other contaminants at levels that could
be clearly tied to a source in the burial ground. Constituents detected at ¢levated levels in the sampling
area include nitrate, uranium, technetium-99, and carbon tetrachloride. Levels of technetium-99 and
carbon tetrachloride were below the drinking water standards. The nitrate and uranium does not appear
to be related to the 618-11 burial ground, based on the distributions and chemical correlations. Insuffi-
cient information is available to define the source of technetium-99, but it is a known contaminant within
the plume from the 200 East Area. '

The distribution of tritium points strongly to a probable source within the 618-11 burial ground.
Other sources considered include the tritium plume from the 200 East Area and Energy Northwest
operations. However, the tritium levels are too high to be explained by either of these sources. The
distribution is inconsistent with the 200 East Area plume. Similarly, the high tritium is located upgradient
of the Energy Northwest WNP-2 reactor, so known discharges from Energy Northwest are unlikely to be
the source. :

Potential tritium source materials and source locations within the 618-11 burial ground have not been
identified. Possible source materials include fission products and activation products from nuclear opera-
tions. In particular, there is a possibility that the tritium is related to tritium production research carried
out at the Hanford Site in the 1960s. Although that link has not been established, the hypothesis is
consistent with what is known about the research and about burial ground operations.

The investigation did not define the extent of the elevated tritium levels in groundwater. The
available data suggest the plume is narrow. Data on vertical extent of the contamination are sparse. No

tritium was detected in the confined aquifer samples.
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1.0 Introduction

The 618-11 burial ground is located in the eastern part of the U.S. Department of Energy (DOE)
Hanford Site (Figure 1.1). Groundwater monitoring well 699-13-3A was installed immediately
downgradient of the 618-11 burial ground to determine if the burial ground had affected groundwater
quality. A groundwater sample collected from this well in January 1999 contained 1,860,000 pCi/L of
tritium.! A sample collected in January 2000 contained 8,140,000 pCi/L of tritium. After the January
2000 sampling, an investigation of the extent of tritium in this vicinity was initiated.

This report summarizes the results of Phase I of this investigation. Phase I consisted of sampling
available wells in the vicinity of the burial ground for an extended group of constituents, interpretation of
the sampling results, and an initial assessment of geologic, hydrologic, and historical data.

1.1 Site Description

The 618-11 burial ground received waste between March 1962 and December 1967 (Demiter and
Greenhalgh 1997). The site consists of three trenches, two to five large-diameter caissons, and fifty
vertical pipe storage units. The site covers an area of 3.5 hectare (8.6 acre) and is located approximately
300 m (1,000 ft) west of Energy Northwest Plant 2 (WNP-2). The trenches are 274.3 m (900 ft) long by
15.2 m (50 ft) wide. The vertical pipe units are five 208-L (55-gal) drums welded together end-to-end
and are approximately 4.6 m (15 ft) long by 55.9 cm (22 in.) in diameter. The caissons are 2.4-m- (8-ft)
diameter metal pipe, 3 m (10 ft) long, buried vertically 4.6 m (15 ft) below grade, connected to the surface
by offset 91.4-cm- (36-in.) diameter pipe with a dome-type cap. All vertical pipe units and caissons were
capped with concrete and covered with native sediment as they were filled.

Waste was sent to the 618-11 burial ground from the 324, 325 and 327 Building hot cells and the
Plutonium Recycle Test Reactor in the 300 Area. Inventories of the waste do not specifically mention
that tritium was disposed to the burial ground, though hydrogen gas (a possible misnomer) was identified.

Shortly after the site was closed, it was covered with 1.2 m (4 ft) of soil. In 1983, the surface of the
site was stabilized with an additional 0.6 m (2 ft) of clean material and planted with wheatgrass. The
bottoms of the trenches and caissons are estimated to be approximately 9.1 m (30 ft) below grade, while
the bottoms of the vertical pipe units are estimated to be 6.4 m (21 ft) below grade. The site perimeter is
fenced and marked with concrete markers. Plants in the area show no obvious signs of vegetative stress
that would indicate radiological or chemical constituent uptake from either the waste site or the unplanned
releases that have occurred at the site.

Groundwater contamination from the 200 East Area extends through the location of the 618-11 burial
ground. Contamination from the 200 East Area consists predominantly of tritium with associated nitrate
and iodine-129. However, near the burial ground the iodine-129 is generally below detection limits. An

! In this report analytical results will be rounded to 3 significant digits.
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area of anomalously low trittum has been noted east of the burial ground when compared to the
surrounding plume from the 200 East Area (Figure 1.2).

The Energy Northwest reactor complex was constructed east of the 618-11 burial ground. The
WNP-2 reactor initially went critical in January 1984 (Washington Public Power Supply System 1985).
Construction was not completed on two other power plants, WNP-1 and WNP-4. Some tritium is
produced during reactor operations by ternary fission. Several instances of release of tritium and other
radionuclides to the environment have been documented (Washington State Department of Health 1999).
Release locations include the WNP-2 Sanitary Waste Treatment Facility and the storm drain outfall.

The relationship of the tritium in groundwater to these three potential sources, the 618-11 burial
ground, the 200 East Area, and WNP-2, is discussed in Section 4 of this report.

1.2 History of Site Investigations

In 1978, Pacific Northwest Laboratory conducted both geophysical surveys and core drilling and
sampling near the 618-11 burial ground (Phillips et al. 1980). According to Phillips et al. wells “were

~ located to enable drilling beneath the structure where radiocontaminated leachate, if present, would be

intercepted, rather than drilling into the structure.” Two soil samples were collected from depths of 8.8

and 9.4 m (29 and 31 ft). Gross alpha, gross beta, and other natural occurring radionuclides were reported

to be within background range. A small concentration of cesium-137 (0.16 pCy/g) was found at a depth of

8.8 m (29 ft) but was not judged to be a concern.

An Environmental Impact Statement (EIS) was issued in 1987. The EIS analyzed the impact of
strategies for the final disposal of high-level, transuranic, and tank waste generated during national
defense activities and stored at the Hanford Site (DOE 1987). The EIS also evaluated waste that was
disposed at the Hanford Site prior to 1970, before the transuranic category was established, that would
otherwise be considered as transuranic if generated today. Because the 618-11 burial ground was used
between 1962 and 1967 for disposal of laboratory waste (including remote-handled hot cell waste) from
300 Area operations, it was specifically included in the scope of the EIS under the classification of “pre-
1970 Buried Suspect Transuranic-Contaminated Solid Wastes.”

Several disposal alternatives were studied in the EIS (DOE 1987). Based on the conclusions of that
study, a preferred alternative for deferral of disposal decisions pending additional development and evalu-
ation was selected for the single-shell tanks, transuranic-contaminated soil sites, and the pre-1970 buried
suspect transuranic-contaminated solid waste sites. Prior to decisions on final disposition of these wastes,
alternatives would be analyzed in subsequent environmental documentation, including a supplement to
the EIS. These decisions were documented in a corresponding Record of Decision (ROD) (53 FR 12449)
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and implementation plan (DOE-RL 1988). The EIS and associated ROD included one exception to the
preferred alternative, the 618-11 burial ground. A decision was made to proceed with removal and
processing of waste from the 618-11 burial ground based on

¢ its location outside of the 200 Area plateau
e concerns over a potential for flooding

e a DOE desire to consolidate the pre-1970 buried transuranic-contaminated waste to the 200 Area
plateau at a reasonable cost.

In 1992, the U.S Environmental Protection Agency (EPA) and Washington State Department of
Ecology (Ecology) directed that an engineering evaluation/cost analysis be performed to consider
Expedited Response Action (ERA) alternatives for the 618-11 burial ground. The evaluation analyzed
options that included no action, increased monitoring, removal and monitored storage, and a
demonstration/feasibility study. The proximity of buried waste to the water table in the area and the
potential for migration of contaminants were of concern based on the limited information known about
waste inventory.

Increased monitoring was the selected option as documented in the ERA proposal (DOE-RL 1993).
A removal action was eliminated as an immediate need based on the absence of data to identify a threat to
human health and the environment and the lack of operating facilities to receive, process, and/or dispose
of excavated high-activity transuranic material. To support the ERA recommendation, a new well
(699-13-3A) was installed in 1995 to monitor groundwater adjacent to the burial ground. Groundwater
samples from this well were analyzed for radioactive and hazardous chemical constituents of concern on
an annual basis.

Tritium was not identified as a constituent of concern for the burial ground, so it was not included in
the analyte list until January 1999. No follow-on action was taken regarding the 1,860,000 pCi/L result '
from the January sampling (reported in May 1999) until January of 2000. The high tritium value from the
January 1999 and January 2000 samples triggered an off normal event report, RL-PNNL-PNNLBOPER-
2000-0003, submitted on February 3, 2000.

1.3 Hydrogeologic Setting

The 618-11 burial ground and the Energy Northwest nuclear power plant complex are constructed on
suprabasalt sediments of Miocene to Pleistocene age (Figure 1.3). The stratigraphic column includes in
ascending order from oldest to most recent, the Columbia River Basalt Group, Ringold Formation, and
Hanford formation and Pre-Missoula gravel. In addition, a thin, regionally discontinuous veneer of
Holocene alluvium and eolian sediment overlies the principal geologic units.
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The information currently available to describe the hydrogeology of the area is regional in nature and
does not provide the details necessary to delineate and accurately predict groundwater flow conditions
near the WNP-2 plant and 618-11 burial ground. Lindsey (1995) describes the regional geology of the
Hanford Site. The hydrogeologic description of the Hanford Site is provided in Hartman (2000).

The suprabasalt sediments are the hydrogeologically most significant units in terms of contaminant
transport beneath the area because these units form the uppermost aquifer system. This aquifer system is
the primary groundwater contaminant pathway to the Columbia River. The upper aquifer system consists
of an upper unconfined aquifer and deeper confining to semi-confining aquifer conditions. The Elephant
Mountain Member basalt forms the bottom of this uppermost aquifer system and is located at a depth
greater than 150 m (500 ft) beneath the surface. Confined aquifer conditions exist beneath the Elephant
Mountain Member basalt. The confined aquifer system is used for water supply at WNP-1 (two wells)
and for emergency supply at WNP-2 (one well). Information obtained from well drilling records, and in
recent water-level measurements, confirm that the basalt-confined aquifers have a higher water level
(potentiometric surface) than the uppermost unconfined aquifer, resulting in upward flow if any leakage
occurs between the two aquifers. This condition significantly reduces the possibility of a downward
movement of tritium into the lower, deeper confined aquifer.

The Pliocene-age Ringold Formation, which overlays the Elephant Mountain Member basalt, is
composed of a mix of variably cemented and consolidated gravel, sand, silt and clay. Overlying the
Ringold Formation is the Hanford formation and pre-Missoula Gravel.

The Hanford formation units consist of mostly unconsolidated gravel, sand, and silt. Fluvial pre-
Missoula (flood) gravel underlies the Hanford formation in some areas of the Hanford Site. The pre-
Missoula gravel is difficult to distinguish from Hanford gravel and is commonly grouped together.

Hydraulic data have not been evaluated for this report. However, comparisons of aquifer testing data
and well completion pumping results from similar lithologies west of the burial ground indicate that the
Hanford formation is significantly higher in permeability (possibly by several orders of magnitude) than
the underlying Ringold Formation sediment.

An accurate structure map of the Ringold Formation is key to understanding groundwater and tritium
flow paths to the river because of the differences in permeability between the Ringold Formation and the
Hanford formation sediment. The geologic unit at the water table varies from Hanford/pre-Missoula to
Ringold Formation in the vicinity of the 618-11 burial ground because of structural features created on the
top of the Ringold Formation by cataclysmic flooding, fluvial reworking, and erosion by the Columbia
River. Areas where saturated Hanford formation sediments are thin or absent are expected to provide
barriers to flow or to significantly decrease groundwater velocity.

In most of the area west and north of the 618-11 burial ground, the Ringold Formation sediments li¢
saturated beneath the present day water table. Most of the tritium (and associated contaminants) from the
200 East Area is presumed to be moving within the Hanford/Pre-Missoula sediments (Figure 1.4).
Ringold Formation sediments are interpreted to be above the water table in the area east of the 618-11
burial ground. Limited data suggest that these Ringold Formation sediments may be exposed above the
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water table east of the burial ground to the river. The areal extent of this Ringold exposure is not
accurately known but has been confirmed by outcrop evaluation along the river and in examination of
excavations and drill cuttings during WNP-2 plant construction.

The water table surrounding the 618-11 burial ground has been elevated over 4.6 m (15 ft) due to
years of large volume artificial recharge to the aquifer in the 200 Areas located west of the site. Early
water-level measurements are available from wells drilled in the 1950s. It is presumed that these old
water-level measurements reflect a more regionally stable and natural condition that stabilized near
the top of the Ringold Formation contact with the overlying Hanford/Pre-Missoula gravel and sand
sequences. It is assumed this condition existed because the water table could not be sustained above this

- contact unless there was a significant flux in recharge, such as that which resulted from Hanford Site
operations.
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Figure 1.1. Location of the 618-11 Burial Ground, Hanford Site, Washington
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. 2.0 Phase I Sampling and Analysis

The Sample and Analysis Instructions for Special Sampling of High Concentration Tritium and
Surrounding Wells Near the 618-11 Burial Ground, Revision I, outlined the plan for this Phase I
investigation (Appendix A). These instructions were based on a statement of data quality objectives that
are included in the instructions.

The problem statement for the Data Quality Objectives is:

= “In January 1999 a tritium level of 1,860,000 pCi/L was detected in well 699-13-3A,
located near the 618-11 burial ground, just west of the Energy Northwest complex. This
value was confirmed by reanalysis. A sample from January 2000 contained approxi-
mately 8,000,000 pCi/L of tritium. These levels are of concern because they are far
above levels reported in the large tritium plume that extends from the 200 East Area
through the area of the Energy Northwest complex.

The immediate task is to determine the extent of the anomalously high tritium concen-
trations and to provide data to distinguish the source.”

- 2.1 Sampling Design

The Phase I investigation was designed to provide pertinent information as rapidly as was practicable.
The investigation was restricted to sampling existing groundwater monitoring wells in the vicinity of the
burial ground. Wells that needed significant remediation prior to sampling were excluded from the sam-
pling. Phase I was restricted to a single round of sampling. The sampling concentrated on wells com-
pleted at the top of the unconfined aquifer, but some additional wells, including some confined aquifer
wells, were included. Wells chosen for sampling are listed in Appendix A. Several of the wells could not
be sampled as discussed in Section 2.2. The wells actually sampled are listed in Table 2.1 and are shown
on Figure 2.1. The wells sampled include monitoring and water supply wells owned by Energy North-
west. These wells have not yet been assigned Hanford well names (i.e., “699” numbers), but unique well
ID numbers have been assigned, corresponding to the Hanford well inventory. In this report, the well ID
numbers and names used by Energy Northwest will be used to describe the wells. For example, Energy
Northwest monitoring well MW-9 is associated with well ID C3079.

Radioactive analytes of interest include

e tritium

e strontium-90
b e technetium-99 .
1odine-129

plutonium isotopes




gamma scan (reported radionuclides include beryllium-7, potassiuﬁAO, cobalt-60, ruthenium-106,
antimpny-lZS, cesium-134, cesium-137, europium-152, europium-154, and europium-155)

e gross alpha
e gross beta
¢ uranium (total and isotopic)

e plutonium isotopes (plutonium-238, plutonium-239/240).

Total activity screens were measured on a sample from well 699-13-3A where previous data indicated
that the activity was near or above the Department of Transportation Shipping Limits for radionuclides
and, thus, required special shipping papers. Total activity screens were also collected on wells where
insufficient data were available to determine if the samples would need to be shipped as radioactive.

Chemical analytes of interest include

o alkalinity
& anions (including bromide, chloride, nitrate, and sulfate)

o filtered metals (including major cations such as calcium, magnesium, potassium, sodium, con-
taminants of interest such as chromium and other metals)

e semivolatile organic compounds (including tributyl phosphate and other compounds).

e volatile organic compounds (including carbon tetrachloride, trichloroethene, and other compounds).

Field parameters pH, specific conductance, temperature, and turbidity were measured in all wells at
the time of sampling.

The analytes for each well in the Phase I sampling are listed in the Sampling and Analysis Instruc-
tions (see Appendix A). The analyte list depended on the proximity to the burial ground, the monitored
‘interval, and historical information from the wells. Only wells in the immediate vicinity of the 618-11
burial ground were sampled for volatile and semivolatile organic compounds. Plutonium isotopes,
strontium-90, and total uranium were analyzed only in selected wells. Confined aquifer wells were
sampled only for tritium.

Analysis of radiological constituents was performed by Quanterra Analytical Services, Richland
Washington. A split sample from well 699-13-3A was sent to Thermo NUtech Laboratories, Richmond
California, for tritium analysis. Chemical analyses were performed by Quanterra Analytical Services,

St. Louis, Missouri. All analyses for well 699-13-3A were requested on a priority 7-day turn around time.
Tritium analyses from other wells were requested on a 7-day turn around time and remaining analyses on
a 14-day turn around time. In actuality, these turn around times were not met for all analyses as discussed
in the following sections. Total activity screens were measured at the Waste Sampling and Characteri-
zation Facility laboratory on the Hanford Site and were reported in less than 24 hours.
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Additional radiological analyses were performed by Pacific Northwest National Laboratory.
Screening sampling of strontium-90 and technetium-99 was performed using extraction with Empore®
disks followed by gas proportional counting. In addition, technetium-99 was measured using inductively
coupled plasma/mass spectrometry (ICP/MS) because of disagreement between the different
technetium-99 measurements and the gross beta measurements.

Several other groups collected split samples for independent analysis. These included Energy
Northwest (tritium only), Washington State Department of Health, and Washington State Department
of Ecology.

2.2 Sampling Activities

The sampling and analysis instructions were issued on Friday, February 4, 2000. Sampling began on
Monday, February 7, 2000. The Phase I'sampling was completed on February 15, 2000. Field records
for the sampling were completed on Groundwater Sampling Report forms, which are included as
Appendix B of this report. "

The original sampling instructions listed 27 wells to be sampled, of which 22 wells actually were
sampled. It was discovered that well 699-12-2A no longer exists. Well 699-14-E6T could not be
sampled because of an obstruction. Wells 699-2-E14 and 699-15-E13 are confined aquifer wells that
would require modification to collect representative samples. Therefore, they were removed from the
Phase I sampling. Well 699-20-E12 was not sampled for several reasons. The annulus of the well was
considered difficult or impossible to sample because of the presence of several piezometers. The upper-
most piezométer had been removed, and, therefore, could not be sampled. The well was listed as
requiring containment of purgewater, but the access road was not suitable for a purgewater truck. For
these reasons, well 699-20-E12 was deleted from the Phase I sampling.

The results of the total activity screens for the sampling are listed in Appendix C. The only samples
that required shipping as radioactive material (greater than 2.0 nCi/g or 2,000,000 pCi/L) were the sam-
ples from well 699-13-3A. The total activity screens also provide a useful comparison to laboratory
results discussed in Section 3.

It is likely that decontamination water was left in the 90 m (300 ft) pump tubing attached to the
portable pump during sampling of Energy Northwest well MW-7 (C3077). The specific conductance
measured was low compared to that expected for groundwater samples. This well is located down-
gradient from a storm-water discharge that could have some impact on the specific conductance, but it is
not felt that this would explain the unusual chemistry. For this reason, all data from sampling well MW-7
are considered suspect. Energy Northwest well MW-9 (C3079) is located upgradient of the storm-water
* discharge and closer to the 618-11 burial ground, so the data from MW-7 are not critical to the Phase I

analysis.
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Table 2.1. Wells Sampled During the Phase I Sampling Event

Casing/ Open Open
Screen Interval Interval
Diameter Top Bottom Hydrogeologic
Well Location Pump Type (in.) (ft BGS) (ft BGS) Interval Comments
699-10-E12  [Near River Electric Submersible 8 60 75.9 Top unconfined |Perforated casing
1699-12-4D At burial ground |Electric Submersible 8 65 145 Top unconfined |Perforated casing
(upgradient)
699-13-1A Former WNP-2 |Portable Grundfos 8 79 199.5 Unconfined Multiple screens
Supply Well
699-13-1B Former WNP-2 |Portable Grundfos 8 83 229.5 Unconfined Multiple screens
Supply Well
699-13-1C WNP-2 Backup |Turbine 6 506 695 Confined 3 Screens set in
Supply Well open hole
699-13-3A At burial ground |Portable Grundfos 4 55.94 76.28 Top unconfined
(downgradient)
699-15-15B  {Upgradient Electric Submersible 6 141 154.7 Top unconfined
"699—17-5 Upgradient Electric Submersible 8 45 62.5 Top unconfined |Perforated casing
699-21-6 Upgradient Electric Submersible 6 43 66 Top unconfined |Screen inside
perforated casing
699-8-17 Upgradient Electric Submersible 8 109 139.3 Top unconfined |Screen inside
perforated casing
699-9-E2 Energy Electric Submersible 8 15 60 Top unconfined |Perforated casing
Northwest
ENW-31 WNP-1 Supply [Turbine 12 247 341.5 Confined Multiple screens
Well
ENW-32 WNP-2 Supply |Turbine 12 244.25 366 Confined Multiple screens
Well
ENW-MW1  |Energy Portable Grundfos 2 57.05 67.05 Top unconfined
Northwest
ENW-MW2  |Energy Portable Grundfos 2 55.00 65.00 Top unconfined
Northwest
IENW-MW3  |Energy Portable Grundfos 2 49.05 59.05 Top unconfined
Northwest
ENW-MW4  [Energy Portable Grundfos 2 63.50 73.50 Top unconfined
Northwest
ENW-MWS5  {Energy Portable Grundfos 2 60.02 75.02 Top unconfined
Northwest :
ENW-MW6  [Energy Portable Grundfos 2 36.37 46.37 Top unconfined
Northwest
ENW-MW7  |Energy Portable Grundfos 2 17.66 27.66 Top unconfined
Northwest
ENW-MW8  |Energy Portable Grundfos - 2 25.17 35.17 Top unconfined
Northwest
ENW-MWS  |Energy Portabie Grundfos 2 26.85 36.85 Top unconfined
Northwest :
24
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Figure 2.1. Groundwater Well Locations in the Vicinity of the 618-11 Burial Ground
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3.0 Results of Phase I Sampling

_ Analytical results for the Phase I sampling are tabulated in Appendix C. These results must be
considered preliminary because not all formal data packages were received from the laboratory at the time
this report was prepared. Well 699-13-3A continued to have elevated tritium compared to the surround-
ing 600 Area at 7,229,700 pCv/L (a replicate analysis indicated 6,894,100 pCi/L of tritium). Tritium
. levels in other wells are all less than 60,000 pCi/L. This means that well 699-13-3A remains the primary
focus of the investigation. The results of radionuclide sampling will be summarized first. Then the ’
results of the chemical constituent sampling will be described. Only the primary result will be discussed
where replicate analyses are available unless there is a significant difference between replicates.

3.1 Radionuclide Results

3.1.1 Tritium

Tritium results are shown in Figure 3.1. As stated above, well 699-13-3A was the only well with
extremely high tritium results (7,230,000 pCi/L). The maximum concentration detected in the other wells
in this sampling event was 54,400 pCi/L in well 699-8-17, which is located upgradient of the 618-11
burial ground.

Well 699-12-4D, located immediately upgradient of the burial ground, contained only 1,850 pCi/L of
trittum. Well 699-12-4D is an older well, with perforated casing, that extends 28 m (92 ft) below the
. water table. Thus, the sample may be subject to some dilution by mixing in the borehole.

Other wells that are located upgradient or cross-gradient from the 618-11 burial ground include wells
699-8-17, 699-15-15B, 699-17-5, and 699-21-6. These wells are not believed to be effected by any
potential release from the burial ground because of their location. Therefore, they provide information
on the regional tritium plume. Tritium concentrations in these wells ranged from non-detect up to
54,400 pCi/L. Although these data bound the regional plume concentrations, the rather large variation
complicates detailed interpretation.

The nearest wells downgradient of well 699-13-3A are wells 699-13-1A, 699-13-1B, and 699-13-1C.
Well 699-13-1A contained the highest tritium levels of the group, 23,300 pCi/L, while tritium was barely
detected in well 699-13-1B at 300 pCi/L. Tritium was not detected in well 699-13-3C, which is com-
pleted in the uppermost basalt-confined aquifer. These wells were drilled as water supply wells and do
not represent conditions at the top of the aquifer. Wells 699-13-1A and 699-13-1B have multiple open
intervals, none across the water table. These wells were sampled with a portable pump. The pump was
set in the middle of the uppermost screen. The great difference in tritium concentrations between wells
699-13-1A and 699-13-1B suggests that the samples came predominantly from different intervals.

Tritium concentrations in monttoring wells located near WNP-2 ranged up to 14,100 pCi/L. These
monitoring wells are roughly downgradient from the 618-11 burial ground.
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Wells currently designated ENW-31 (C3080) and ENW-32 (C3081) are water supply wells for
WNP-1 that are completed in the uppermost basalt confined aquifer. Tritium was not detected in these
wells. : '

Well 699-10-E12 is located approximately downgradient of the 618-11 burial ground and roughly
1.5 km (0.9 mi) from the Columbia River. It contained 23,200 pCi/L of tritium, within the range of
values for upgradient wells. :

3.1.2 Uranium and Gross Alpha

The only radionuclides other than tritium detected in well 699-13-3A were uranium, technetium-99,
gross alpha, and gross beta (see Appendix C). The gross alpha measurements agree with the uranium
isotopic measurements with the possible exception of Energy Northwest well MW-1 (C3071) where the
total uranium concentration was over 5 pCi/L. greater than the gross alpha concentration (Table 3.1).
Thus, the uranium is the only significant alpha emitter in the groundwater. The uranium isotopic data
can be compared to the total uranium measurements by converting the individual isotope activity-
concentration to mass concentration using the specific activity of the isotopes. The sum of the isotopic
mass is in agreement with the measured uranium concentrations where both analyses were performed.

The calculated uranium concentrations are shown in Figure 3.2. Uranium concentrations were greater
than the proposed maximum contaminant level of 20 pug/L in monitoring wells Energy Northwest wells
MW-2 (C3072), MW-3 (C3073), and MW-9 (C3079). The uranium concentration in well 699-13-3A was
measured at 10.3 pg/L and calculated from the individual isotopes to be 10.7 pg/L. This value is some-
what higher than the immediately upgradient well 699-12-4D, where the calculated concentration is
5.7 pg/L but well within the range of data from surrounding wells. The uranium concentration in well
699-13-3A is comparable to previous results (Figure 3.3). The gross alpha measurements are also similar
to previous results (Figure 3.4). '

The cause of elevated uranium in groundwater in the study area is unclear. The concentrations are
spatially variable and do not form distinct plumes. There is no obvious relationship to the 618-11 burial
ground or any other potential source.

The uranium concentrations in these samples are generally too low to develop an isotopic signature
from the activity ratios. This is particularly true of the uranium-235, which was below the detection limit
for several samples. It is possible to measure more precise isotopic ratios using other techniques.

3.1.3 Gross Beta, Technetium-99, and Strontium-90

‘Strontium-89 and strontium-90 were not detected in the total-beta radiostrontium analyses from any
of the samples. Technetium-99 is a low energy beta emitter, so it is undercounted in the gross beta
measurements. The energy of the technetium-99 beta is only 0.294 MeV compared to 0.546 MeV for
strontium-90 and 2.281 MeV for yttrium-90, a short lived daughter of stronttum-90. At the Hanford Site,
a rule of thumb is that a gross beta measurement will be approximately one-third of the technetium-99
concentration where technetium-99 is the major beta-emitter present.
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Technetium-99 results reported by the primary analytical laboratory for well 699-13-3A are con-
sidered suspect because they do not agree with the gross beta measurements and the results do not agree
with technetium-99 measurements reported using different methods by Pacific Northwest National
Laboratory. The primary analytical laboratory reported 18,600 pCi/L of technetium-99 with a duplicate
value of 13,600 pCi/L, compared to the gross beta measurement of 15 pCi/L with a duplicate value of
20.8 pCi/L. The technetium-99 concentration of 54.5 pCi/L (by the Empore disk measurement at
Pacific Northwest National Laboratory) is in agreement with the gross beta measurement. Additional
technetium-99 measurements were made at Pacific Northwest National Laboratory using inductively-
coupled plasma/mass spectrometry because of the discrepancies between other analyses. The inductively-
coupled plasma/mass spectrometry results were 0.004 pg/L with a duplicate of 0.005 pg/L that corres-
pond to 68 pCi/L and 85 pCi/L respectively. These results confirm the Empore disk measurements but
are less precise because the results were near the detection limits (approximately 0.001 pg/L). The
inductively-coupled plasma/mass spectrometry analysis was performed on filtered samples rather than the
standard unfiltered samples because there was insufficient unfiltered samples remaining for analysis. The
primary analytical laboratory results are being investigated, and it appears that the tritium may have
interfered with the measurement. The conclusion is that there are no major beta-emitting radionuclides
that were not included in the analyte list.

Gross beta results from the February 2000 sampling of well 699-13-3A were considerably lower
than results from the preceding sampling. Concentrations of gross beta had risen in this well, reaching
36.6 pCi/L in January 2000. However, the February result was 15.0 pCi/L with a duplicate sample
reported as 20.8 pCi/L (Figure 3.5). The reason for this decline is unclear, as is the reason for the
previously increasing trend. It is possible that the pump was placed at a different depth in the February
sample and resulted in changes in concentration. However, the drop in gross beta is proportionally
greater than the drop in tritium concentration. Tritium is'not detected in the gross beta measurement
because the gross beta sample is first evaporated onto a planchet. '

3.1.4 Other Radionuclides

No radionuclides were detected in the gamma-scan from any of the wells. Gamma-emitting
radionuclides reported as non-detect include beryllium-7, potassium-40, cobalt-60, ruthenium-106,
antimony-125, cesium-134, cesium-137, europium-152, europium-154, and europium-155. Other
radionuclides would be reported if detected.

Iodine-129 was not detected in any of the samples. Even the wells upgradient of the 618-11 burial
ground are outside the area of the detectable iodine-129 plume from 200 East Area so this is not
unexpected. '

Plutonium isotopes were not detected in any of the samples.

3.2 Chemical Results

Anion, filtered metal, and alkalinity measurements were made at all wells sampled in February 2000.
Volatile organic compounds and semivolatile organic compounds were measured in wells 699-12-4D,
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699-13-1A, 699-13-3A, and 699-10-E12. The charge balance calculated from the anion, major cations,
and alkalinity was within 6% with the exception of Energy Northwest well MW-7 (C3077), which had a
charge balance of -13.55%. As discussed in Section 2.2, the data from this well are suspect due to
incomplete purging of decontamination rinse from the pump tubing.

3.2.1 Nitrate

The nitrate distribution in the vicinity of the 618-11 burial ground is shown in Figure 3.6. The high-
est nitrate concentration detected was 32.5 mg/L (as N) in Energy Northwest monitoring well MW-9
(C3079). The drinking water standard maximum contaminant level for nitrate is 10 mg/L as N. The
nitrate concentration in well 699-13-3A was also over twice the maximum contaminant level at 22.8 mg/L
as N. Well 699-17-5, located north of the burial ground also contained nitrate at levels above the maxi-
mum contaminant level (16.4 mg/L as N). Thus the nitrate contamination is relatively widespread and
does not correspond to the tritium contamination. Monitoring well 699-12-4D, located west (upgradient)
of the 618-11 burial ground contained 6.3 mg/L (as N) nitrate, a much lower concentration than well
699-13-3A.

3.2.2 Other Anions
Traces of nitrite were detected in wells 699-17-5 (0.097 mg/L as N) and 699-21-6 (0.044 mg/L as N).

The presence of nitrite indicates slightly reducing conditions in these wells. The nitrite is less than the
maximum contaminant level of 1 mg/L and appears unrelated to the high tritium concentration in well

-699-13-3A. Nitrite was not detected in the other wells sampled.

Sulfate was detected at 259 mg/L in Energy Northwest monitoring well MW-9 (C3079), a level
slightly above the 250 mg/L secondary maximum contaminant level. Sulfate varied greatly throughout
the study area, ranging from 2 mg/L in uppermost basalt-confined aquifer well 699-13-1C, to the
259 mg/L in Energy Northwest well MW-9 (C3079).

3.2.3 Cations

No metals were detected at levels above primary maximum contaminant levels. All metal analyses
were performed on samples filtered through 0.45 um filters in the field. Aluminum was detected at an
extremely high level of 1,060 ug/L in well 699-13-1A. It is not plausible that aluminum at this level is
present in solution at the sample pH of 8.06, so this result is considered suspect. This aluminum level is
greater than the secondary maximum contaminant level.

Tron was detected in well 699-21-6 at 378 pg/L, above the secondary maximum contaminant level of -
300 pg/L. Manganese in well 699-21-6 was also slightly above the 50 pg/L secondary maximum con-
taminant level at 50.1 pg/L. The only other well with concentrations of manganese above the secondary
maximum contaminant level was well 699-13-1B with 94.2 pg/L.. The manganese concentration in well
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699-13-1A was slightly below the secondary maximum contaminant level at 49.2 pg/L. The presence of
iron and manganese may be related to slightly reducing conditions because the solubility is greater under
reducing conditions.

3.2.4 Major Ion Water Types

The relationships between the major ions in groundwater are commonly used to distinguish waters of
distinct geochemical types and to infer the history and evolution of groundwater chemistry. The Piper
diagram is one method used to graph the relationships between cations and anions in groundwater (Piper
1944). The Piper diagram illustrates the relative proportion of cations and of anions (in milliequivalents
per liter).

A Piper diagram for the samples analyzed in the Phase I investigation is shown in Figure 3.7. On this
figure the black circles are samples from the top of the unconfined aquifer, except for well 699-13-3A,
which is shown in red for emphasis. The samples from deeper in the unconfined aquifer (former water
supply wells 699-13-1A and 699-13-1B) are shown in blue, and samples from the confined aquifer
(former water supply well 699-13-1C and Energy Northwest water supply wells at WNP-1, ENW-31
(C3080) and ENW-32 (C3081) are shown in green.

The diagram shows a distinct difference among the three intervals, particularly with regard to the
cations. The samples from the top of the unconfined aquifer are dominated by calcium with approxi-
mately equal proportions of sodium and magnesium. The confined aquifer samples are dominated by
sodium with lesser amounts of calcium and magnesium. The samples from deeper in the unconfined
aquifer are intermediate in composition between the top of the unconfined and the confined aquifer.

Nearly all the samples contain bicarbonate as the major anion (nitrate is not considered in the Piper
diagram presented in Figure 3.7). Carbonate is insignificant at the pH of the samples. The confined
aquifer, deeper unconfined aquifer, and some samples from the top of the unconfined aquifer contain over
80 % bicarbonate. The samples from the top of the unconfined aquifer show considerable variation in the
proportion of sulfate and bicarbonate present with only minor variation in the chloride. If nitrate is
included in the Piper diagram by combining it with chloride, then the samples from the top of the uncon-
fined aquifer scatter more with respect to anions (Figure 3.8). Well 699-13-3A has an elevated proportion
of chloride plus nitrate relative to most samples.

Multivariate plots (also called spider diagrams or radar diagrams) provide an alternate way to com-
pare groundwater chemistry between wells. An advantage of spider diagrams is that they can include as
many individual ions as required. They can be plotted in absolute concentrations or as percents of the
total. A disadvantage is that they can become quite complicated if many wells are included.

The spider diagram shown in Figure 3.9 illustrates several distinct ratios of anions in unconfined
aquifer wells near the 618-11 burial ground. Wells 699-12-4D and Energy Northwest well MW-1
(C3071) are typical of most wells in the area, with high bicarbonate and low sulfate, nitrate, and chloride.
Energy Northwest well MW-2 (C3072) is unique because it has somewhat elevated chloride. Energy
Northwest well MW-9 (C3079) contains a distinctly high proportion of sulfate and nitrate, unlike any
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other wells sampled. The high sulfate raises questions regarding the relationship between elevated nitrate
concentrations seen in well 699-13-3A and Energy Northwest well MW-9 (C3079). The ratio of the
anions in well 699-13-3A is nearly identical to the ratio in well 699-17-7, located to the north suggesting
a similar origin unrelated to the 618-11 burial ground.

3.2.5 Organic Constituents

Organic constituents were measured in selected wells during the Phase I sampling and analysis. The
samples measured for Appendix IX list volatile and semivolatile organic constituents are well 699-12-4D,
located immediately upgradient of the burial ground, well 699-13-3A, immediately downgradient of the
burial ground, well 699-13-1A, a former water supply well, and well 699-10-E12, located several kilo-
meters downgradient of the burial ground (see Figure 2.1).

Methylene chloride was detected in both samples from well 699-13-3A at a concentration of 3 to
3.4 ng/L. However, contamination was detected also in the laboratory blanks associated with these
samples. A trace of methylene chloride, 0.68 pg/L, was detected also in the sample from well 699-13-1A.
The maximum contaminant level for methylene chloride (dichloromethane) is 5 pg/L. Methylene chlor-
ide was detected in several field transfer and equipment blanks. Laboratory contamination is suspected
because methylene chloride is a common laboratory contaminant.

Traces of carbon tetrachloride, 0.24 pg/L, were detected in the duplicate samples from well
699-13-3A. Trichloroethene was detected in one of the two duplicates at a level of 0.32 ug/L. Trichlo-
roethene was also detected at a level of 0.21 pg/L in an equipment blank associated with this well.

Chlorobenzene was detected at 0.41 pg/L in well 699-12-4D. This value is near the method detection
limit. The MCL for chlorobenzene is 100 pg/L.

The only semivolatile constituent identified in the samples was a detection of an estimated 1.4 pg/L
of bis(2-ethylhexyl) phthalate in one of the duplicates from well 699-13-3A. The compound
bis(2-ethylhexyl!) phthalate is considered to be a common laboratory contaminant.

3.3 Quality Control

Quality control data for the 618-11 burial ground investigation includes the results from field blanks,
field duplicates, split samples, and several types of laboratory-generated quality control samples. These
latter samples include method blanks, laboratory control standards, matrix duplicates, matrix spikes, and
matrix spike duplicates. Definitions of the different types of quality control samples are provided in
Appendix D. This discussion focuses mainly on the field quality control results; however, a brief
summary of the laboratory quality control data is provided near the end of this section.

Table 3.2 lists the number and types of field quality control samples that were collected for the

Phase I investigation. Three types of field blanks were included to check for contamination resulting
from field activities and/or bottle preparation. Two field duplicates were collected to provide a measure
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of the overall sampling and analysis precision. A split sample was also collected for additional con-
firmation of previous elevated tritium results from well 699-13-3A.

A total of 208 results were generated from the field blanks. Forty-nine results were above the detec-
tion limits, and 32 results were greater than the quality control limit for field blanks (generally 2 times the
method detection limit for chemistry methods and 2 times the total propagated uncertainty for radiochem-
istry methods). Except for one potassium-40 result (133 pCi/L; 2 times the minimum detectable activity),
no radionuclides were detected in any field blanks. The constituents with out-of-limit results were
bromodichloromethane, calcium, chloride, chloroform, iron, sodium, and zinc. Most of the out-of-limit
results were 10 to 20 times lower than the lowest concentrations measured in groundwater samples from
the Phase I investigation. However, iron and zinc were detected in field blanks at levels similar to those
i groundwater samples. Iron was found in 4 field blanks at concentrations ranging from 55.3 pg/L to
371 pg/L. Zinc was detected in 6 field blanks; the results ranged from 6.7 ug/L to 26.1 pg/L. Levels of
iron and zinc up to 89.8 ug/L were also detected in laboratory method blanks. Bromodichloromethane
and chloroform were measured in both equipment and full trip blanks at levels up.to 23 pg/L, but neither
compound was detected in groundwater samples. Based on previous groundwater-monitoring-project
data, the source of these trihalomethanes is suspected to be the reagent water used to prepare the field .
blanks. Overall, the field blank results suggest that sample contamination was not significant for the
Phase I investigation. '

Field duplicate results are evaluated using the relative percent difference statistic, which is calculated
for each pair of matching results. In general, field duplicates with at-least one result greater than 5 times
the method detection limit or minimum detectable activity must have a relative percent difference less
than 20% to be considered acceptable. The two field duplicate samples for the Phase I investigation were
analyzed for alkalinity, anions, metals, and several radionuclides to produce a total of 71 result pairs.
Ninety-four percent of the field duplicate results were within quality control limits; thus, sampling and
analysis precision was excellent overall. Four pairs of results had quantifiable results that exceeded the
quality control limits. Iron had results of 71.7 pg/L and 262 pg/L for samples from Energy Northwest
well MW-9 (C3079) ; the relative percent difference was 114%. Two of the zinc results (33 pg/L and
21.7 pg/L) from well 699-13-3A had a relative percent difference of 41%. Both of these metals were
detected in field and method blanks; thus, the poor precision may have resulted from sample contami-
nation. The relative percent difference for gross beta and technetium-99 in samples from 699-13-3A was
32% (15.0 pCi/L and 20.8 pCi/L) and 31% (13,600 pCi/L and 18,600 pCi/L), respectively. The reason
for the variability in these results is unknown, but it should be noted that the technetium-99 results appear
to be unreasonably high based on the relatively low gross-beta concentrations. The technetium-99 matrix
spike result for the 699-13-3A sample was also very high (211% recovery); thus, a matrix interference
may have biased the results.

The split sample results for tritium in well 699-13-3A were 7,230,000 pCi/L and 7,410,000 pCi/L,

indicating agreement between laboratories. These values, along with the field duplicate result of
6,890,000 pCi/L, confirm the elevated result of 8,140,000 pCi/L measured at this well in January 2000.
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Most of the laboratory quality control results were within acceptance limits, indicating the analyses
were generally in control, and the results are reliable. The following observations summarize the
laboratory quality control results:

e Four constituents exceeded the quality control limits for method blanks: aluminum, chloride, iron,
and zinc. Two method blanks had aluminum results (63 pg/L and 89 pg/L) that were greater than the
levels measured in most of the groundwater samples taken during the Phase I investigation. As noted
previously, iron and zinc were also detected at levels comparable to groundwater-sample -
concentrations.

e All laboratory-control-sample results were within acceptance limits.

¢ Four matrix duplicates with quantifiable results had a relative percent difference greater than 20%.
Three of the out-of-limit result pairs were for uranium-234. The largest relative percent difference for
uranium-234 was 24.3%; thus, the data was not significantly compromised. Gross alpha in laboratory
duplicates from Energy Northwest well MW-8 (C3078) had results of 6.3 and 22 pCi/L. The reason
for the poor precision in these samples is unknown.

e Most matrix spike results were within acceptance limits; thus, sample-matrix effects did not appear to
have a significant impact on data quality. Six matrix spike recoveries were high; the results were for
chloride, fluoride, nitrite, technetium-99, and uranium. However, only the chloride and technetium-
99 recoveries were significantly out-of-limit (i.e., >140%). Both results were associated with samples
from well 699-13-3A. The chloride recovery was 204%, and the technetium-99 recovery was 211%.
In both cases, the associated sample results may be biased high.
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Table 3.1. Comparison of Uranium Isotopic Concentrations to Gross Alpha and Total
Uranium Concentrations

Total Calculated
Sample | U-234 | U-235 | U-238 | Uranium | Gross Alpha | Total Uranium | Measured Total
Well Number | (pCiL) | (pCi/L) | (pCV/L) (pCiL) (pCi/L) (ng/L) Uranium (pg/l)
699-10-E12 BOXK02 | 237 0.09 143 3.90 3.71 4.30 5.15
699-12-4D BOXJWO | 1.80 0.02 1.91 3.74 3.44 5.70 5.87
l699-13-1a Boxow9 | 277 | -001 | 129 4.05 4.16 3.83
ll699-13-3A BOXJTS | 435 | 029 | 355 8.18 6.06 10.70 10.32
f699-15-15B Boxk20 | 339 | 072 | 228 5.79 422 6.84
699-17-5 BOXK15 1.36 0.11 0.99 246 | 248 2.98
699-21-6 BOXK23 1.56 | -0.01 0.96 251 2.08 2.85
699-8-17 BOXK12 1.53 0.04 132 2.89 3.83 3.95
l699-9-E2 Boxyv4 | 128 | 007 | 113 2.48 1.98 3.40
llcao7i/ENw-Mw1 [Boxkct | 593 | 034 | s.00 11.36 5.23 15.31
lczor2Enw-Mw2 [Boxkc2 | 1220 | 058 | 1090 2368 | 22.10 3271
[C3073/ENW-MW3 [BOXKC3 | 7.67 0.79 7.96 16.42 18.40 24.06
C3074/ENW-MW4 [BOXKC4 | 2.01 0.19 2.57 4.77 6.50 7.74
C3075/ENW-MWS5 |BOXKCS | 1.45 0.02 0.93 239 3.51 277
C3076/ENW-MW6 [BOXKC6 | 4.14 0.22 4.36 8.72 7.66 13.08
C3078/ENW-MWS8 |BOXKCS | 3.00 0.18 2.96 6.14 6.32 8.89
C3079/ENW-MW9 |[BOXKC9 | 12.60 052 | 1230 25.42 22.10 - 36.85
C3079/ENW-MW9 |BOXKDO | 13.70 042 | 11.40 2552 22.80 34.13
C3080/ENW-31  |BOXKDI | 1.05 0.18 0.25 1.48 1.19 0.82
C3081/ENW-32  |BOXKD2 | 1.12 0.03 0.59 1.74 1.19 1.78
Italicized values are less than the minimum detectable activity
Table 3.2. Field Quality Control Samples
Number of
Sample Type Samples Associated Wells Comments
Equipment Blanks 4 699-13-3A®, 699-13-1B, ENW-MW5 | Sampled with portable
' Grundfos pump
Full Trip Blanks 2 699-13-3A, 699-21-6
Field Transfer Blanks 3 699-13-3A, 699-13-1A, ENW-MW6 Volatile organic
. analysis.only
Field Duplicates 2 699-13-3A, ENW-MW9
Split Samples 1 699-13-3A Tritium analysis only

(a) Two equipment blanks were collected at 699-13-3A; the first was collected before the well was
sampled, and the second was collected after the well was sampled.
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4.0 Discussion

The most important result of the Phase I sampling is that the extremely elevated tritium levels remain
restricted to only well 699-13-3A, immediately downgradient of the 618-11 burial ground. Well
699-12-4D, upgradient of the burial ground, contained 1,850 pCi/L of tritium. Any explanation of the
frittum contamination must consider the much lower levels in surrounding wells. The explanation must
also consider the lack of co-contaminants with the possible exception of nitrate and minor levels of
technetium-99. ' '

In the following sections the results will be discussed with respect to possible sources in the 200 East
Area, Energy Northwest operations, and the 618-11 burial ground. A detailed discussion of the historical
tritium concentrations in the plume emanating from the 200 East Area and in the vicinity of the 618-11
burial ground is included in order to evaluate the possibility of a source from the 200 East Area.

4.1 Relationship to the 200 East Area Tritium Plume

4.1.1 Historical Plume Conditions

The tritium plume from the 200 East Area has been mapped since the 1960s. Historical maps show
the plume expanded into the vicinity of the 618-11 burial ground in approximately 1979. However, this
interpretation is heavily influenced by data from wells 699-13-1A and 699-13-1B that were drilled in
1973. Thus, concentrations in this area were not established earlier and no clear breakthrough curve was
recorded. A reinterpretation of the historical data highlights some problems and unknowns regarding the
- details of the plume migration into this area.

Samples collected from wells 699-13-1A and 699-13-1B have historically contained elevated levels
of tritium (Figure 4.1). In the first year it was sampled, 1973, tritium concentrations in well 699-13-1A
averaged 121,000 pCi/L and rose to a maximum of 390,000 pCi/L in 1974. In 1975 and 1976, tritium
concentrations dropped to a low of 8,800 pCy/L, after which they began to rise in the last half of 1976 to
another high of 200,000 pCi/L in 1977. Beginning in 1978, tritium concentrations fluctuated, ranging
from 12,000 to 1,100,000 pCi/L in 1978 alone. These fluctuations occurred from 1978 through 1980
reaching a maximum value of 1,400,000 pC/L. The well was not sampled after June 1981 until February
2000. Tritium concentrations in well 699-13-1B are similar to those in well 699-13-1A, but the rise in
tritium concentrations in 1974 and 1975 is absent in well 699-13-1B, and peak tritium concentrations in
well 699-13-1B are only half the levels in well 699-13-1A.

Before the source of historical tritium in wells 699-13-1A and 699-13-1B is discussed, well con-
struction and history need to be considered. The wells were drilled in 1973, approximately 112m (370 ft)
apart and approximately 425 m (1,400 ft) from the 618-11 burial ground. Both wells were constructed to
supply water for construction of facilities for Energy Northwest (formerly know as Washington Public
Power Supply System). The wells are 20 cm (8 in.) in diameter, 72 and 75 m (235 and 245 ft) deep,
respectively, with multiple screened sections and extending approximately 55 m (180 ft) below the water
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table. Well construction drawings of the wells are presented in Figure 4.2. Well 699-13-1A was con-
structed with three screen sections, the upper section 5 m (15 ft) long and the lower two each 3 m (10 ft)
long. The top of the upper screen section was located approximately 6 m (20 ft) below the water table at
the time it was drilled. Well 699-13-1B has four screen sections with the upper section 6 m (20 ft) long
and lower three each 3 m (10 ft) long. The top of the upper screen was located approximately 8 m (25 ft)
below the water table.

Details of the historical use of wells 699-13-1A and 699-13-1B for water supply are unknown. The
location of the pump in the wells during their use and sampling, the volumes of water and rate at which it
was withdrawn, and the continuity of withdrawals is also unknown. In addition, the effects of the pump-
ing on the direction and velocity of groundwater flow in the area are unknown. It is likely that the wells
were used on a demand basis that resulted in a variable pumping schedule. A fluctuating withdrawal
schedule could be responsible for the fluctuating tritium concentrations in the two wells. If tritium con-
centrations are generally higher in the upper portion of the groundwater system and the pumps were set in
the middle or lower screen sections, as might be expected for a water supply well, high tritium concentra-
tions could have been drawn into the well from the upper part of the aquifer when the well was pumped at
a high rate. As the pumping rate dropped, more of the water could have been produced from the lower
screened sections where the pump was located and where tritium concentrations were low. This would
explain the tritium levels that were high during the active reactor construction period and that dropped to
low levels at the end of construction when withdrawals would likely have been reduced. '

Reactor WPN-2 began operation in January 1984. It is probable that a major Columbia River water
supply was developed in the early 1980s to support the need for WNP-2 reactor cooling water, elimi-
nating the need for these two water supply wells. This may be the reason they were not sampled after
mid-1981. Currently WNP-2 uses the Columbia River for its water supply. Whatever the source of
tritium, historical tritium fluctuations in wells 699-13-1A and 699-13-1B could be explained by the
variable pumping history of the two wells.

The tritium plume that extends southeast from 200 East Area has its source in early separations
operations in 200 East Area. Historical interpretations of the growing Hanford sitewide tritium plume
show a slow migration of the tritium plume to the east and southeast until approximately 1972 (Kipp
1973). Figure 4.3 shows the plume in 1972 consisting of a northern and a southern lobe with the highest
concentrations in the northern lobe.

The slow eastern and southern migration of the southern lobe was believed to have continued until
1973 when the plume apparently reached well 699-13-1A, as shown in Figure 4.4 (Kipp 1975). Itis
unknown if tritium was present in this area prior to 1973 because well 699-13-1A was not drilled until
1973. Between 1973 and 1978, the depiction of the extent and distribution of the tritium plume changed
little on this southern boundary. In reality, tritium levels were peaking at 390,000 pCi/L in well
699-13-1A, but the annual average values were less than the 300 pCi/mL (300,000 pCi/L) contour level.
As aresult, the plume maps do not indicate this rise until 1979 (Figure 4.5), at which time the average
reached 905,000 pCi/L (Eddy and Wilbur 1980). The 1978 plume map should have indicated that well
699-13-1A was greater than 300,000 pCi/L because the reported mean was 301,000 pCi/L. This value
would have been much higher (460,000 pCi/L) had a reported value of 1,100,000 pCi/L been included.
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The high data point resides in the HEIS database and in project records, but was not included in the
evaluation. Regardless, the 1979 interpretation extended the 300,000 pCi/L tritium contour beyond well
699-13-1A.

Interpretations of tritium plume distributions differed between 1979 and 1980 in a very important and
fundamental way. However, they were based on a common assumption. The common assumption was
that there was a continuum of contamination between the well 699-20-20 area and the vicinity of the 618-
11 burial ground. Because there are no data in the intervening area, this assumption cannot be verified.
The major difference is the flow path that connected the two areas. Because the investigators connect
these two areas of high tritium concentration, it is reasonable to conclude that the authors had no indica-
tion that another source of tritium existed near wells 699-13-1A and 699-13-1B. The 1979 plume was
based on the notion that contamination in the vicinity of well 699-13-1A migrated into the area through
the southern lobe of the plume, south of well 699-15-15B and north of well 699-8-17. There are no
intermediate control points along this narrow flow path to support this interpretation. The 1980 data were
interpreted in Eddy and Wilbur (1981) to indicate that contamination was reaching the area througha .
narrow flow path from the northwest, east of well 699-15-15B and west of well 699-17-5, both of which
had lower tritium concentrations (Figure 4.6). As in the 1979 interpretation, there are no intermediate
wells along this flow path to support the interpretation.

The problem with the depiction of the 1980 plume is that three critical data points were incorrectly
accounted for in the interpretation. Data for wells 699-20-20 (583 pCi/ml) and 699-15-26 (250 pCi/ml)
were incorrectly included in regions of lower concentration and the mean tritium concentration for well
699-13-1A was determined to be 297 pCi/ml (297,000 pCi/L), slightly below the 300 pCi/ml contour. If
these data are factored into the plume depictions, a significantly different plume geometry results (Fig-
ure 4.7). If this flow path is correct, wells upgradient of the 618-11 burial ground area should have
contained tritium concentrations at least as high or higher than 1,100,000 pCi/L. One well (699-26-15A)
in this flow path and upgradient contained tritium as high as 1,600,000 pCi/L in 1970 and remained above
1,000,000 pCi/L until 1979. This indicates that a source of tritium existed at levels sufficient to explain
high levels that appeared later in wells 699-13-1A and 699-13-1B.

4.1.2 Geologic Constraints on the Tritium Plume Migration

Geologic and well completion data must be used to help judge the merits of either interpretation. In
1979, data from wells 699-15-15B and 699-17-5 may have been used to infer an apparent barrier to
southern migration of the plume. This interpretation is supported by the geology at these locations. Both
wells are screened across the water table but the water table is near the Hanford formation/Ringold
Formation contact. The wells recover slowly after removing water, indicating that the hydraulic con-
ductivity is low, consistent with the Ringold Formation characteristics. The 1979 interpretation is
consistent with an assumption that the low hydraulic conductivity region is continuous between wells
699-15-15B and 699-17-5, forming a hydrologic barrier to groundwater flow and contaminant migration.
The 1980 interpretation may have assumed that the low conductivity regions are isolated to the vicinity of
the wells and a higher conductivity zone exists between the two wells. The Ringold Formation has a
shallow dip from east to west through the area and it outcrops along the eastern bank of the Columbia
River east of the area. Recent interpretations as presented in Hartman (1999) show the Ringold
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Formation at the water table in an area east of the Energy Northwest reactors (see Figure 1.4). However,
because the saturated part of the Hanford formation is thin and the dip of the contact is shallow, the zone
of lower transmissivity may extend for a considerable distance to the west. As contaminants moved
southeast out of the 200 East Area, via a flow path through highly transmissive sediments, they reached
this lower transmissive Ringold sediment contact, which in effect diverted most of the flow, splitting it
into two separate flow paths.

The Ringold Formation is not encountered at the water table in shallow wells located north of the
Energy Northwest complex, apparently due to erosion associated with either catastrophic flooding and/or
the ancestral Columbia River. The ancestral Columbia River migrated across this area, in a southeast to
southerly direction and may have resulted in eroding or reworking the older Ringold Formation gravel,
which is now-replaced and filled in with younger, more transmissive Hanford formation deposits. Some
of these erosional events are illustrated as the topographic features that can be seen on the ground surface
across the area (Figure 4.8). The top of the Ringold Formation was probably eroded to a lower elevation
north of wells 699-15-15B and 699-178-5 by these erosional forces. Erosional features typical of braided
stream environments are most likely the structural pattern developed on the Ringold surface. At present
no detailed evaluation has been completéd to determine the nature and extent of the erosionally controlled
flow paths. For example, if the river eroded into the Ringold sediment between well 699-15-15B and
699-17-5, a transmissive zone may exist, allowing the tritium plume to continue migrating toward the
618-11 burial ground. This scenario, however, is speculative. ’

The conceptual models are based on the information that well 699-17-5 is in an area of low trans-
missivity and, therefore, not a dynamic portion of the groundwater flow system. This explains why
historical tritium concentrations in the well have been low. A major anomaly is that the well has con-
sistently contained elevated levels of nitrate. The sitewide tritium and nitrate plumes had a common
source and emanated from 200 East Area together with little chance that they would be separated by
natural reactions in the groundwater system. Because tritium concentrations have been low in the well,
the nitrate must be from a different source that contained no tritium. At the current time, there are no
explanations for this observation.

4.1.3 Current Plume Conditions

The highest tritium concentrations detected in wells upgradient of the 618-11 burial ground were
1,600,000 pCi/L in 1969 in well 699-26-15A and 1,100,000 pCi/L in 1974 in well 699-27-8 (Figure 4.9).
These levels are clearly lower than the recent values of 7,230,000 to 8,140,000 pCi/L in well 699-13-3A.
The discrepancy in concentration is even greater when you consider that approximately 2 % half-lives of
decay have occurred in the intervening years.

The current distribution of trittum shown in the Phase I results (see Figure 3.1) is also inconsistent
with a source from the 200 East Area. A plume from the 200 East Area would be expected to result in
similar concentrations throughout the study area. However, the presence of considerably lower con-
centrations in wells other than well 699-13-3A indicates a local source.
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Further support for a local source for the tritium contamination comes from the relationship of tritium
to co-contaminants. Iodine-129 was not detected in the samples from well 699-13-3A. Although the
detectable iodine-129 plume does not extend as far as the tritium plume, the iodine-129 is consistently
detected within the area of the plume from 200 East Area when tritium concentrations are high (Fig-

ure 4.10). In contrast, the iodine-129 for the Phase I sampling of well 699-13-3A was extremely low
compared to the 200 East Area plume. For the purpose of the figure the non-detect iodine-129 value for
well 699-13-3A was graphed at the minimum detectable activity value of 0.2 pCi/L.

Nitrate in well 699-13-3A is also considerably lower than would be expected for at source from the
200 East Area (Figure 4.11). Although nitrate is higher in well 699-13-3A than in surrounding monitor-
ing wells (see Figure 3.6), the nitrate levels do not approach the levels found in the highest tritium con-
centration samples from the 200 East Area. Thus, it is difficult to explain the chemistry by invoking a
200 East Area source.

4.1.4 Summary

The current high levels of tritium in well 699-13-3A are not consistent with the levels seen in sur-
rounding wells and thus suggest a local source for the contamination. The tritium contamination level is
higher than currently seen anywhere else in the plume from the 200 East Area. It is conceivable that
elevated tritium levels seen in water supply wells in the late 1970s are related to the 200 East Area tritium
plume. However, the presence of low permeability sediments in the vicinity may inhibit transport of
contamination from the 200 East Area. Further investigation of the geology would be needed to deter-
mine if erosional features provide a lower permeability pathway to the vicinity of the 618-11 burial
ground.

4.2 Relationship to Tritium Discharges from WNP-2

Energy Northwest operations use large volumes of water, some of which is disposed to the environ-
ment. Operation of WNP-2 uses primary and secondary cooling water loops. The primary loop is
contained within the facility and the water has become highly radioactive. Because this loop contains
valves and other structures that may leak, the atmosphere of the reactor containment building can become
radioactive. The building contains an exhaust system that prevents the release of such contaminants.

The secondary loop consists of 25 million liters (6.5 million gallons) of cooling water that is cycled at
2.3 million liters (600,000 gallons) per minute. The secondary cooling water passes through the cooling
towers where approximately 49,000 liters (13,000 gallons) per minute is lost to the atmosphere as
evaporate. Cooling tower blowdown is removed from the secondary system, at a rate of 5,700 liters
(1,500 gallons) per minute and represents discharge water that is released directly to the Columbia River.
The rest of the secondary cooling water is recovered and recycled. - Secondary coolant makeup water
represents the bulk of the intake water and is about 57,000 liters (15,000 gallons) per minute.



Five types of water samples are collected as part of Energy Northwest’s environmental monitoring
program. The types of water samples collected include

o intake water from the Columbia River
o wastewater from the sanitary waste treatment facility (SWTF)

e storm drain outfall (released to a ditch and pond)

discharge water that is released back into the Columbia River

groundwater (three wells sampled).

The intake water represents “background” tritium concentrations for water used by Energy North-
west. The other four water types represent conditions of liquid streams affected by Energy Northwest -
operations as they are released back to the environment.

4.2.1 Intake Water

Tritium concentrations in intake water reflect levels present in precipitation and tritium that has
entered the Columbia River from groundwater sources through the Hanford Reach of the river. Tritium is
naturally formed in the upper atmosphere where highly energetic cosmic rays collide with nitrogen,
resulting in the formation of tritium. The tritium atom is incorporated into a water molecule where it then
falls to earth in precipitation. Davis and DeWiest (1966) reported that prior to major atmospheric testing
of nuclear weapons beginning in 1952, tritium concentrations in rainfall were as high as 30 pCv/L.
Groundwater entering the Columbia River, just downstream of the Hanford Townsite, resulted in
maximum tritium concentrations of 4,100 pCi/L in the river at 1998 in near shore locations with an
average transect level of 730 pCi/L (Dirkes et al. 1999). Tritium concentrations at the 300 Area dropped
to an average of 42 pCi/L. Energy Northwest intake water averaged 120 pCi/L in 1998 (McDonald et al.
1999). Therefore, the Energy Northwest intake water has a low tritium concentration.

4.2.2 Wastewater from the Sanitary Waste Treatment Facility

This waste stream consists of sanitary wastewater from WNP-2 operations and from Fast Flux Test
Facility sanitary wastewater. The average tritium concentration in this waste stream in 1998 was
3,723 pCi/L with a maximum sample concentration of 20,000 pCi/I. (McDonald et al. 1999). In the
previous 14 years of operation, this stream averaged 497 pCi/L with a maximum value of 6,700 pCi/L.
This increase is due to the addition in 1998 of sanitary wastewater from the Fast Flux Test Facility that
contained an average tritium concentration of 8,008 pCi/L to the stream. Fast Flux Test Facility process
water is pumped from one primary groundwater well and two backup wells if the primary well cannot
be used. This water supply contains tritium at the levels found in the wastewater. This level rose to
20,000 pCi/L when the backup wells were used when the primary well was taken offline for pump
maintenance.
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4.2.3 Storm Drain Outfall

The 1998 average tritium concentration in the storm drain outfall was 325 pCi/L with a high of

- 3,700 pCi/L (McDonald et al. 1999). In the previous 14 years, the average tritium concentration for this
waste stream was 5,704 pCi/L with a high of 270,000 pCi/L. The high levels were measured in 1992
when it was found that moisture in building exhaust ventilation condensed on surrounding buildings
where it then entered the storm drains. This problem was corrected and levels dropped to current levels
in the first half of 1993 (Washington Public Power Supply System 1996).

4.2.4 Discharge Water

Discharge water refers to all water discharged directly into the Columbia River; it is sampled before
it is discharged to the river. This stream consists mainly of cooling tower blowdown. The 1998 average
tritium concentration in the discharge water was 803 pCi/L with a high of 1,600 pCv/L (McDonald et al.
1999). In the previous 14 years, the average tritium concentration was 1,907 pCi/L with a high of
12,000 pCi/L. This discharge is permitted with a National Pollutant Discharge Elimination System
(NPDES) permit. The permit level has not been exceeded.

4.2.5 Groundwater

Energy Northwest samples three groundwater supply wells for their environmental surveillance
program, well 699-13-1C, northeast of WNP-2, and wells designated ENW-31 (C3080) and ENW-32
(C3081) on the northeast side of WNP-1. These wells are all completed in the confined aquifer. His-
torically, the tritium concentrations in these wells have been near or below the detection limit of the
analytical method. Reported tritium concentrations have ranged from less than detection to 324 pCi/L
(McDonald et al. 1999). These numbers agree with values from the Phase I sampling where tritium was
not detected at any of these locations.

From 1996 through 1998, Washington State Department of Health sampled five Energy Northwest
monitoring wells for tritium. They also sampled the water supply wells discussed above. The Wash-
ington State Department of Health data for tritium are in general agreement with the Phase I sampling
results reported here. The maximum concentration detected in the Washington State Department of
Health data was 18,600 pCi/L in Energy Northwest monitoring well MW-5 (C3075).

4.2.6 Summary

In summary, Energy Northwest environmental monitoring data indicate that liquid waste streams
generated by Energy Northwest operations, and DOE in the case of the 400 Area sanitary wastewater,
contained average tritium concentrations at less than 6,000 pCi/L and a maximum of 270,000 pCi/L. This
information is corroborated by data from the Washington State Department of Health (1999). The highest
tritium concentrations were related to a condition that was corrected shortly after it was detected. The
result was that tritium concentrations dropped to previous low levels. These data indicate that Energy
Northwest operations are not responsible for the high tritium concentrations in well 699-13-3A.
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4.3 Relationship to the 618-11 Burial Ground

The 200 East Area and Energy Northwest power plant are unlikely sources of the tritium at levels
seen in well 699-13-3A. The 618-11 burial ground source is, however, consistent with the spatial
distribution of tritium shown in Figure 3.1. Tritium levels in well 699-12-4D, located immediately
upgradient from the burial ground, are considerably lower. The markedly lower tritium levels in other
downgradient wells is consistent with a narrow plume that could be expected from a near-by source. A
burial ground source would not be expected to be associated with large volumes of water, which is also
consistent with a localized plume.

The presence of tritium bearing waste disposed to the 618-11 burial ground has not been established.

A possible source is tritium present as a product of nuclear fission. Tritium is produced in nuclear reac-
tors through several processes. Some tritium is produced through neutron capture on deuterium in the
_cooling water, but this is not expected to have a significant effect on other waste streams. In ternary
fission, a fissionable atomic nucleus, such as uranium-235, is split into three nuclei. Ternary fission
occurs much less frequently than binary fission. Tritium from reactor operations may also be produced
through irradiation of trace impurities in the fuel, cladding materials or other reactor materials. Thus,
some tritium can be expected to be present in materials that have been cycled through a nuclear reactor.
Irradiated fuel and other radioactive materials were studied in the 300 Area and waste disposed to the
618-11 burial ground. The tritium content of the waste is generally not documented, and little is known
about the potential tritium release to the environment from these waste forms. However, significant
tritium contamination has not been identified with other radioactive solid-waste burial grounds. A
possible exception is the 118-F-1 burial ground where tritium concentrations up to 180,000 pCi/L have
been detected in a downgradient well. '

A potentially larger source of tritium is from tritium production carried out at the Hanford Site.
Although most of the U.S. government tritium production occurred at the Savannah River Site, significant
tritium production and production research occurred at the Hanford Site during two time periods. The
first time period was approximately 1949 to 1952 when tritium was produced by irradiation of lithium
containing targets and processed in the 100 B Area. This campaign was called the P-10 project.

The second time period for recorded tritium production at the Hanford Site was a mid-1960s project
know as the Hanford Coproduct Program. Information associated with that work was declassified in the
early 1970s. In its early stages, which began in 1963, the project was intended to provide comprehensive
engineering data on the optimal characteristics of lithium based irradiation targets to be used for tritium
production in parallel with plutonium and electrical energy production at the Hanford N Reactor. This
work is documented in numerous unclassified reports. A good summary of the activities performed can
be found in Johnson et al. 1976.

Initial irradiation for the Hanford Coproduct Program was performed in one of the K Reactors using
aluminum-lithium rods similar to those used in the P-10 Project. All subsequent irradiation was per-
formed at N Reactor during 1965 to 1967, culminating with a full-scale test involving more than
1,500 lithium aluminate target columns containing on the order of 17 tons of lithium aluminate. Tritium
production associated with that test was calculated to be on the order of 70 million curies of tritium per
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year. Following irradiation, the entire target load was shipped to Savannah River for extraction, so it is
unlikely that the production run itself was responsible for significant tritium releases at the Hanford Site.
However, research activities involving smaller but still significant quantities of tritium production are
almost certain to have generated some major waste products. All research activities, including tritium
extraction performed in support of the Coproduct Program, were performed in the Hanford 300 Area
through 1967. '

The fate of any waste generated by the Coproduct Program research activities, including the extracted
tritium itself, remains unknown. However, because the work was performed during the time period for
which the 618-11 burial ground was used as the primary site for disposal of waste from 300 Area opera-
tions, it is quite possible that some, if not all, of the Coproduct Program research waste was routed to that
location. The limited records associated with the 618-11 burial ground do, in fact, list aluminum-lithium
as having possibly been disposed to the burial ground. While lithium aluminate and other related mate-
rials are not specifically enumerated separately, it is unlikely that the minor difference in terminology is
significant. For lack of additional details, it would be prudent to assume that the term is used as a generic
reference to tritium production target materials. It is, however, unclear whether the aluminum-lithium
material, if present, was actually irradiated and what amount of tritium could have remained in the
material after study. Hydrogen gas is also included on the same list. Because it seems unlikely that
actual high pressure cylinders of hydrogen would be placed in a burial ground intended for low-level
radioactive waste, it is possible that this is an oblique reference to gaseous tritium waste associated with
the target extractions. Tritium is a very labile material with the ability to eventually diffuse through most
materials and reactively exchange with normal hydrogen in water and some organics. Unless specifically
packaged for long-term storage, it is quite likely that tritium containing materials disposed to a landfill
would pose an eventual potential for groundwater contamination.

The potential rate of release of tritium from the waste and the travel time through the vadose zone
have not been established. There is no record of disposal of liquids to the 618-11 burial ground. Thus,
tritium transport would probably have occurred under natural recharge conditions or with recharge
enhanced by some anthropogenic process. Water was applied over the burial ground when the wheat-
grass cover was established in 1983 (Demiter and Greenhalgh 1997). This could have enhanced recharge
and contaminant transport in the vadose zone. However, enhanced recharge in 1983 would not explain
the elevated tritium levels seen in the late 1970s in well 699-13-1A.

It is fairly well established that the downward migration of the leading edge of the tritium bomb-pulse
through the vadose zone is faster than the bulk water velocity. This is attributed to exchange between the
aqueous and vapor phases in the soil and vapor phase transport (Phillips et al. 1988). The implications of
the vapor transport effect on travel time to the water table for tritium at the 618-11 burial ground has not
been quantified.

The relatively shallow depth to groundwater and the lack of deep rooted vegetation, such as sage-
brush, on the burial ground suggest that there has most likely been sufficient time for tritium transport
to the water table. The exact timing of any transport and the mass flux cannot be ascertained with any
certainty at this point. It is unclear, for instance, if vadose transport would have been sufficiently rapid
to allow the high levels of trittum to arrive in well 699-13-1A in the 1970s.
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Figure 4.1. Tritium Concentration Trends in Wells 699-13-1A and 699-13-1B
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Figure 4.3. Tritium Plume as Reported in 1972 (Kipp 1973). CG for tritium equals 3,000,000 pCi/L.
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Figure 4.4. Tritium Plume as Reported in 1973 (Kipp 1975). CG for tritium equals 3,000,000 pCi/L.
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Figure 4.8. Digital Terrain Map of the Hanford Site and Surrounding Areas
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Figure 4.10. Comparison of Tritium vs. Iodine-129 for the 200 East Area Plume and Well 699-13-3A
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421




¥

. explainable by either a source in the 200 East Area or from Energy Northwest activities. Iodine-129 and

5.0 Conclusions

The lack of high tritium concentrations upgradient from the 618-11 burial ground suggests that the
burial ground is the source of the tritium. A local source is also suggested by the lack of correlation with
downgradient wells. Currently the plume at concentration levels greater than seen in the regional tritium
plume from the 200 East Area has only been identified in well 699-13-3A. This indicates a fairly narrow
plume that cannot be tracked by the current well coverage. The levels of contamination do not appear

nitrate concentrations are low compared to the tritium concentration in well 699-13-3A producing a
signature distinctly different from the 200 East Area plume. The lack of co-contaminants, with the pos-
sible exception of nitrate and minor amounts of technetium-99, suggests that the specific source either
does not contain co-contaminants or that the tritium is migrating significantly faster than other contami-
nants. The identification of the burial ground as the probable source of tritium is consistent with cir-
cumstantial evidence of the history of tritium production research at the Hanford Site and the possible
disposal of materials that may have been used in that research. However, it is possible that other
transuranic materials known to have been disposed to the burial ground may have contained tritium
impurities.

The source of the tritium at concentrations greater than 1,000,000 pCi/L seen in this vicinity in the
late 1970s is still not unequivocally defined. However, the timing and magnitude of the arrival of tritium
in water supply wells 699-13-1A and 699-13-1B are approximately what would be expected if the source

-of the tritium was in the 200 East Area. The presence of low-permeability sediments and historically low

tritium concentrations in wells upgradient from the 618-11 burial ground, indicate geologic constraints on
the transport of tritium into this area. A local source for the tritium seen in the 1970s must be considered
a possibility since the current concentrations in well 699-13-3A indicate a source of tritium at the 618-11
burial ground. However, further assessment would be needed to determine if the possible release rate of
tritium from the waste and travel time through the vadose zone and groundwater are rapid enough to
account for the arrival of tritium in wells 699-13-1A and 699-13-1B in the late 1970s — approximately

15 years after the burial ground was used.

Gross beta measured in well §99-13-3A, located immediately downgradient of the 618-11 burial
ground, was increasing slowly prior to the Phase I sampling. Gross beta measurements for the Phase I
sample were somewhat lower. The gross beta content appears to be attributable to technetium-99 that is
present in the regional plume from the 200 East Area. Thus, no causal relationship to the burial ground
has been established.

No co-contaminants have been clearly associated with the tritium plume. Nitrate is present in this
area at concentrations that are elevated compared to the regional tritium plume from the 200 East Area.
The extent of the nitrate and the proportions of major anions in different wells indicate that the nitrate
source probably is not the 618-11 burial ground. The region of elevated nitrate extends for considerable
distance north of the burial ground. The source of the nitrate has not been determined.
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A low level of carbon tetrachloride and trichloroethene in groundwater may also have a source in the
618-11 burial ground, but further monitoring is needed to rule out contamination issues and to establish a
trend. The only semivolatile organic constituent detected, bis(2-ethylhexyl) phthalate is likely attributable
to laboratory contamination. ’

Uranium was detected at levels above the proposed maximum contaminant level of 20 pg/L in several
wells, but the distribution does not indicate a source in the 618-11 burial ground. Further monitoring
would be needed to establish a source and to understand the variations in natural uranium concentrations
that may result from lithologic variation in the area.

The wells sampled in this phase of the investigation place only rough boundaries on the extent of
tritium contamination. The downgradient and lateral extent will be addressed in follow-on work. The
Phase I investigation did not assess the vertical extent of contamination and that will also be addressed in
subsequent work. The Phase I investigation was not designed to address specific sources within the burial
ground. A strategy for investigating whether the tritium contamination can be tied to specific parts of the
burial ground is being developed.
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Introduction

In January, 1999 a tritium level of 1,860,000 pCi/L was detected in well 699-13-3A,
located near the 618-11 burial ground, just west of the Energy Northwest complex. This
value was confirmed by reanalysis. A sample from January 2000 contained
approximately 8,000,000 pCi/L of tritium. These levels are of concern because they are
far above levels reported in the large tritium plume that extends from the 200 East Area
through the area.

The immediate task is to determine the extent of the anomalously high tritium
concentrations and to provide data to distinguish the source. Three potential sources are
to be investigated:

e A large scale trittum plume extends from the 200 East Area through this
vicinity. Other contaminants in this tritium plume include iodine-129, nitrate,
and low levels of technetium-99. Cobalt-60 has been detected in this plume in
the past, but levels are currently near or below the detection limit. The
sampling will include a broad range of radionuclides, and nitrate to look for
signatures indicative of a 200 Area source.

e Some tritium is released from reactor operations at Energy Northwest. Some
of the tritium is discharged to ground with storm water run off or through
other systems. This tritium is not expected to contain the other contaminants
found in the large plume but full research of the concentrations and
distribution of the tritium from Energy Northwest has not been performed.
The sampling will provide information on spatial distribution and levels to
compare to what may be possible from this source.

e The 618-11 burial grounds received a variety of transuranic and other
radioactive waste from the 300 Area. The waste may have included tritium
and organic compounds. The sampling will include a wide range of
radionuclides to look for materials which may indicate a source in the burial
ground and to support the definition of possible exposure scenarios.

Sampling will be restricted to existing wells that do not require rehabilitation activities
prior to sampling. Wells with no dedicated pump will be sampled with a portable pump,
bailer, or air-lift. The sampling will concentrate on wells completed at the top of the
unconfined aquifer, but selected deeper wells will be screened for tritium. Wells
downgradient and upgradient from the burial ground will be included.

This plan is the initial effort of what is expected to be a more complete evaluation of the
contaminant distribution around the 618-11 burial round. Additional plans will control
these activities. This plan will be considered a supplement to the Integrated Monitoring
Plan for the Hanford Groundwater Monitoring Project (September 1999, PNNL-11989,
Rev. 1). This plan was developed according to the attached data quality objectives
Process documentation (Attachment 1).
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Task Organization

These mnstructions were developed by the Hanford Groundwater Project at Pacific
Northwest National Laboratory and the Environmental Restoration Contract Groundwater
Vadose Integration Project. Coordination and scheduling of the sampling activity is
performed by the Hanford Groundwater Project Sampling and Analysis Task.
Environmental Restoration Contractor Field Support Group will provide support services.
Sampling services will be provided by Waste Management Technical Services under
contract to Pacific Northwest National Laboratory.

Analytes of Interest

The constituents for which sampling will be conducted and a brief rationale for their
selection follows, not all constituents will be analyzed in all wells.

Tritium — This is the target constituent and has been detected at high levels. The

concentrations in the surrounding area typically range between less than 1,000 to 80,000
pCi/L.

Iodine-129 — This is a co-contaminant in the 200 East Area tritium plume but typically is
found at less than 1 pCi/L in the surrounding area.

Gross alpha — This is a general screen for alpha emitting radionuclides. It may also
provide a quality control check on the measurement of specific alpha emitters such as
uranium included in the analyte list.

Gross beta — This is a general screen for beta emitting radionuclides. It may also provide
a quality control check on the measurement of specific beta emitters such as strontium-90
and technetium-99.

Gamma scan — This provides data on the potential presence of cobalt-60 and other
gamma emitters. This will help to characterize sources and will provide assurance that
other fission products are not being transported in groundwater.

Strontium-90 — This is indicative of reactor operations in some situations but is not
expected from the 200 Area plumes.

Technetium-99 — Minor amounts of technetium-99 are found in the plume from the 200
East Area and will help define sources.

Uranium isotopes — The measurement of concentrations of the different uranium isotopes
may help define sources of contamination because the different sources may have
different isotopic ratios. For example, depeleted uranium has been found in the vicinity
of the 618-10 burial ground, which received similar waste to the 618-11 burial ground.
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Plutonium isotopes — Plutonium generally has a low mobility in Hanford groundwater.
However, since the disposal at the burial ground included transuranic waste, plutonium
will be included in the analyte list for selected near-by wells.

Anions — These constituents provide nitrate and general water quality data. Nitrate is
known to occur in the plume from the 200 East Area.

Filtered metals — These constituents provide general water quality data, a screen for trace
hazardous metals (e.g. chromium) and quality control on analysis through calculation of
charge balance.

Alkalinity — Analysis for alkalinity provides general water quality data and quality
control on analysis through calculation of charge balance.

Volatile Organic Compounds — These constituents may be present in the burial ground.
Samples from wells in the immediate vicinity of the burial ground will be analyzed for
these constituents.

SemiVolatile Organic Compounds — These constituents mayrbe present in the burial
ground. Samples from wells in the immediate vicinity of the burial ground will be
analyzed for these constituents.

Samples will be analyzed for the above constituents under the Hanford Site Analytical
Contract. See Attachment 2 for the Sample Analytical Form. Detection limits are
specified in the contract for the primary analytical laboratory.

Field measurements will be performed for parameters, pH, specific conductance,
temperature, dissolved oxygen, and turbidity.

Wells will be purged and sampled per documented procedures implemented by Waste
Management Technical Services (WMNW-CM-004. 1998. Operational Environmental
Monitoring. Waste Management Federal Services, Northwest Operations, Inc., Richland,
Washington).

Target Wells

The wells to be sampled are included in Table 1, which also lists the analytes to be
included with each well. Wells in Table 1 are grouped according to similar location and
purpose. The grouping is for information only. As-built diagrams or other well
construction information are available for many of the wells to be sampled and are
attached as Attachment 3 to these instructions. The well locations are shown in Figures 1
and 2.
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Schedule

The monitoring defined in this plan is for a one-time sampling event. Future monitoring
will be based on the results of this sampling. In addition, well 699-13-3A will be
sampled monthly for selected constituents until further notice.

Quality Control Samples

Quality control samples will be generated to evaluate aspects of the sampling and
analysis process that may impact the reliability of groundwater data. For example, field
blanks are collected and analyzed to assess the potential for sample contamination and
false detection of constituents. Similarly, field duplicates and split samples provide
measures of sampling and analysis precision and data comparability. Additional quality
contro! samples such as method blanks, laboratory control samples, and matrix spikes are
also prepared and analyzed by analytical laboratories to help to ensure that laboratory
measurements are accurate and reliable.

For the 618-11 burial ground sampling event, field quality control samples shall include
two full-trip blanks, two field duplicates, one split sample, and several field transfer and
equipment blanks. In general, the field quality control samples shall be analyzed for all
constituents monitored at the associated well. The split sample will be analyzed for
trittum only and the field transfer blank is applicable only to volatile organic compounds.
The split sample and one of the field duplicates shall be collected from well 699-13-3A to
provide additional confirmation of previous elevated tritium measurements. At least two
equipment blanks shall be collected for each type of nondedicatéd sampling equipment
(e.g. portable pump, bailer, Kabis sampler) that is used for groundwater sampling to help
ensure that groundwater samples are not contaminated from sampling equipment. One
equipment blank shall be collected before sampling well 699-13-3A which will be
sampled with a portable pump. A second equipment blank will be collected after the
sampling of well 699-13-3A to ensure there is no transfer of contamination to sample
collection at other wells. One additional portable pump equipment blank will be
collected where the portable pump is used on other wells. One field transfer blank will
be collected on each day where wells are sampled for volatile organic compounds. The
field transfer blanks are used to check for sample contamination caused by conditions at
the sampling site (e.g. exhaust fumes from vehicles).

Cosampling of wells by Washington State Department of Health, Washington State
Department of Ecology, and Energy Northwest will be performed as requested.

Health and Safety
Subcontractors will follow their established health and safety procedures for groundwater
sampling activities. Although higher than usual levels of tritium have been found in this

area, the levels do not require additional actions to reduce exposure or additional
monitoring of the work site.
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Data Quality Objectives for initial follow-up sampling for high tritium levels detected
near the 618-11 burial ground

1) Problem Statement

In January 1999 a tritium level of 1,860,000 pCi/L was detected in well 699-13-3A
located near the 618-11 burial ground, just west of the Energy Northwest complex. This
value was confirmed by reanalysis. A sample from January 2000 contained
approximately 8,000,000 pCi/L of tritium. These levels are of concem because they are
far above levels reported in the large tritium plume that extends from the 200 East Area
through the eastern part of the Hanford Site.

The immediate task is to determine the extent of the anomalously high tritium
concentrations and to provide data to distinguish the source.

2) Specify the Decision

Does the high level tritium extend beyond the known well and are co-contaminants
present which point to one of three possible sources for the contamination:

e the PUREX plume
e the 616-11 burial ground
o the Energy Northwest reactor operations

3) Identify the Inputs to the Decision

Inputs include analytical results from samples collected in groundwater wells and results
of field parameters measured in groundwater wells. Also water level measurements will
be taken in wells.

4) Boundaries
The spatial and temporal boundaries on this initial investigation are as follows:

Existing monitoring wells

Downgradient from the burial ground to the river
Nearby upgradient wells

Wells which can be sampled immediately

Emphasis in unconfined aquifer with possible screening in confined aquifer and
lower unconfined.

5) Decision Rule

If the high-level tritium plume extends to other wells sampled, then use this information
in defining locations for further monitoring and for evaluating transport rates. If the
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chemical signatures indicate a source in the burial ground, then use this information to
plan further evaluation of the site. If the signatures indicate a source at Energy
Northwest, inform that company. If the signatures indicate a 200 Area source, then
investigate the transport mechanism and sources that would lead to this occurrence and
implications for site decisions.

Screening samples in deeper aquifers will be for tritium only.

6) Specify Tolerable Limits on Decision Errors

All analytical results will be performed by standard methods and procedures in order to

provide defensible data. No statistical evaluation of well sampling location is required.
. The data are not immediately expected to be evaluated using a statistical approach.

7) Optimize the Design

The design is developed in the sampling and analysis plan.






Attachment 2

Sample Authorization Form







PNNL
SAMPLING AUTHORIZATION FORM

SAF Number: Y00-001 Rev: 0
Program Type SURV Project ID PRIFEBQO
Project Type Characterization | ' Operable Unit N/A
Task ID \ o - Round Number 0
SAF Title

Estimated Start Date 02/01/00 Estimated Completion Date 02/29/00
SampleArea Hanford Site . ; Estimated Number of Samples 43
Sampling Organizations '
WMFS, WW Operations
. Laboratory/Turnaround/Data Deliverable Matrix Water

Primary: 300 Analytical Services/ 15 Days/Single Sheet Summary

Primary: Field Analysis Activities/ Field/Field

Primary: Quanterra Incorporated/ 7 Days/Single Sheet Summary

Primary: Quanterra St. Louis/ 7 Days/Single Sheet Summary

Primary: TMA/RECRA/ 7 Days/Single Sheet Summary

Primary: Waste Sampling & Characterization/ 24 Hours/Single Sheet Summary

SAF Comment - :
PRIORITY TURNAROUND 7 DAYS FAX/45 DAYS SUMMARY AND 15 DAY FAX/45 DAYS
SUMM. SEE COC FOR SPECIFIC TURNAROUND TIMES. -

TOTAL ACTIVITY EXEMPTION DOES NOT APPLY FOR ALL SAMPLES

REPORT TRI-BUTYL PHOSPHATE W/SEMI-VOA 8270

Submit invoices & deliverables to DL STEWART, PNNL. BATCH ALL SAMPLES SUBMITTED
UNDER THIS SAF INTO ONE SDG, NOT TO EXCEED PRIORITY TURNAROUND TIME.

COC Comments

PRIORITY TURNAROUND 7 DAYS FAX/45 DAYS SUMMARY AND 15 DAY FAX/45 DAYS
SUMM. SEE COC FOR SPECIFIC TURNAROUND TIMES.

Date 02/05/00

BHI-EE-002 (12/954)

SAFStatus:  Final 2/4/00 10:30:00 PM

All




SAF Number: Y00-001

TOTAL ACTIVITY EXEMPTION DOES NOT APPLY FOR ALL SAMPLES
REPORT TRI-BUTYL PHOSPHATE W/SEMI-VOA 8270

| PNNL |
SAMPLING AUTHORIZATION FORM

Rev:

Submit invoices & deliverables to DL STEWART, PNNL. BATCH ALL SAMPLES SUBMITTED
UNDER THIS SAF INTO ONE SDG, NOT TO EXCEED PRIORITY TURNAROUND TIME.

Date 02/05/00

BHI-EE-002 (12/94)

Al2

SAFStatus:  Final

2/4/00 10:30:00 PM




Field Sampling Requirements

PNNL . .
. : Laboratory Analysis
Laboratory: 300 Analvtical Services Matrix: Water
Parameter / Analysis Reference Method Container/Volume VolReq ~ Preservation Holing
Technetium-83 TCe9_SEP_LSC P4000mL  Minimum HClto pH <2 6 Months
T umm-98 .
k4
Key to Container Types
G = Glass 8G = AmberGlass
Gs = Glass w/ septum cap aGs = Amber Glass w/ septum cap
Gs*= Glass w/septum cap- 2Gs*= Amber Glass w/septum cap-
no head space in container no head space in container
P = Plastic (Polycthylenc) .
FSR Comment:
SAF Number:  Y00-001 Rev: 0. Page1  SAFStas: Final 2/4/00 10:30:00 PM

BHI-EE-Q01 (12/84)




Field Sampling Requirements

BHLEE001 {12/94)

Al4

PNNL .
: Laboratory Analysis
Laboratory:  Field Analysis Activities Matrix: Water
Parameter / Analysis Refersnce Method  Contalner /Volume VolReq - Preservation Holding
DISSOLVED OXYGEN ~ 360.1_OXYGEN_FLD None None ASAP
Dissolved Oxygen
CONDUCTIVITY 120.1_CONDUCT_FLD None None None
Conductivty - .
TEMPERATURE 170.1_TEMP_FLD None
Temperature ’
TURBIDITY 180.1_TURBIDITY_FLD None
Turbidity
pH ANALYSIS PH_ELECT_FL.D . None None None
pH Measurement
Key to Container Types
G = Glass aG = Amber Glass
Gs = Glass w/ septum cap 2aGs = Amber Glass w/ septum cap
‘Gs*= Glass w/septom cap- . aGs*= Amber Glass w/septum cap-
’ no head space in container no head space in container
P = Plastic (Polyethylenc) :
FSR Comment:
SAF Number:  Y00-001 Rev: O Page2  SAFStaws: Final 2/4/00 10:30:00 PM




Field Sampling Requirements

PNNL :
Laboratory Analysis
Laboratory:  Quanterra Incorporated Matrix: Water
. Holding
Parameter / Analysis Reference Method Contsiner/Volume VolReq Proservat_!on Times
906.0_H3_LSC: Tritium (1) - 906.0_H3_LSC P 1000 mL Full QC None » 6 Months
Tritium
- 9310_ALPHABETA_GPC: Alpha + 9310_ALPHABETA_GPC P1000mL  FWllQC HNOS to pH <2 6 Months
Gross alpha, Gross beta :
Activity Scan ACTIVITY_SCAN P20mlL Minimum None " 6 Months
* No CAS : )
GAMMA_GS: List-1 (9) GAMMA_GS GP4000mL  FullQC HNOS to pH <2 6 Months
Antimony-125, Beryllium-7, Cesium-134, Cesium-137, Cobalt-60, Europium-154, Europium-155, Potassium-40, Ruthenium-106
1129_SEP_LEPS_GS: 1129 (1) 1128_SEP_LEPS_GS G/P4000mML FullQC None 6 Months
todine-129 i
PUISO_PLATE_AEA: Pu-238+ 28  PUISO_PLATE_AEA G/P1000mL Full QC HNO3 to pH <2 6 Months
Plutonium-238, Plutonium-239/240
SRTOT_SEP_PRECIP_GPC: Tot: SRTOT_SEP_PRECIP_GPC G/P 3x1000mL  Full QC HNO3to pH <2 6 Months
Total beta radiostrontium )
TC89_ETVDSK_LSC: Tc-99 (1) TC99_ETVDSK_LSC P 500 mL FullQC HClto pH <2 6 Months
" Technetium-99 )
UISO_PLATE_AEA: List-1 (3) UISO_PLATE_AEA GP1000ml. FullQC HNO3 1o pH <2 6 Months
Uranium-234, Uranium-235, Uranium-238
UTOT_KPA: Uranium (1) UTOT_KPA GPsomt  FllQC HNO3 to pH <2 . &Months
Uranium !
Key to Container Types
G = Glass 2G = Amber Glass .
Gs = Glass w/ septum cap aGs = Amber Glass w/ septum cap
Gs*= Glass w/septum cap- aGs*= Amber Glass w/scptum cap-
. no head space in container 6o head space in container
P = Plastic (Polyethylenc)
FSR Comment:
SAF Number:  Y00-001 Rev: 0 Page3  SAFStatus: Find 2/4/00 10:30:00 PM

BHI-EE-001 (12/94)




Field Sampling Requirements

PNNL .
_ Laboratory Analysis
Laboratory: Quanterra St, Louis Matrix: Water
Parameter / Analysis Reference Method Contalner/Volume VolReq Preservation H#;zg
8260_VOA_GCMS: List-2 {55) 8260_ VOA_GCMS aGs"3x40mL  Fui QC HCl or H2504 to pH <2 © 14Days

1,1 1.2 -Tetrachioroethane, 1,1,1-Trichloroethane, 1,1,2,2-Tetrachloroethane, 1,1,2-Trichloroethane, 1,1+ Dtchloroeﬂme 1.1-Dichioroethene,
1,2,3-Trichloropropane, 1,2-Dibromo-3-chloropropane, 1,2-Dibromosthane, 1,2-Dichloroethane, 1,2-Dichioroethene(Total), 1,2-Dichioropropans,

aicohol, Methacrylonitrile, Methyl methacrylate, Methylenechloride, Styrene, Tetrachioroethene, Toluen'a.T
Trichloromonofluoromethans, Vinyl acetate, Vinyl chioride, Xylenes (total), cis-1,2-Dichloroethylene, as-1.3-D|dllompmpene trans-1,2-
Dichloroethylene, trans-1,3-Dichloropropene, trans-1,4-dichloro-2-butene

6010_METALS_|ICP: List-1 (19) 6010_METALS_iCP G/P 500 mL  Ful Qc HNOS3 to pH <2 6 Months

Aluminum, Antimony, Barium, Beryllium, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Magnesium, Manganese, Nickel, Potassium,
Siiver, Sodium, Strontium (elemental), Vanadium, Zinc

300.0_ANIONS_IC: List-1 (5) 300.0_ANIONS_IC P500mL Full QC Cool 4C 28 Days/48 Hours
Chioride, Fluoride, Nitrogen in Nitrate, Nitrogen in Nitrite, Sulfate

310.1_ALKALINITY: Alkalinity (1) 310.1_ALKALINITY G/P 500 mL Full QC Cool 4C 14 Days
Alkalinity

Activity Scan . ACTIVITY_SCAN P20mL Minimum None ASAP
No CAS

Semi-VOA - 8270A (App IX) 8270_SVOA_GCMS aG4x1000mL  Full QC . Cool 4C 7/40 Days

1,2,4,5-Tetrachlorobenzene, 1,2,4-Trichiorobenzene, 1,2-Dichlorobenzene, 1,3-Dichiorobenzene, 1,4-Dichlorobenzene, 1,4-Naphthoquinone, 1-
Naphthytamine, 2,2'-Oxybis(1-chloropropane), 2,3,4,6-Tetrachiorophenol, 2,4,5-Trichlorophenol, 2,4,6-Trichlorophenol, 2,4-D|chlotophenol 2.4-
Dtmethylphenol 2,4-Dinitrophendl, 2,4-Dinitrotoluene, 2,6-Dichiorophenol, 2,6-!_):mtmbluene_2 Acetyi_amnoﬁmrem!

2-Methylnaphthal
dinnrophenol(DNBP) 33'-D:chlombenzdine.33'—01memylbenz‘cﬁne 3-Methyicholanthrene, 3-Nitroaniline, 4,6-Dinitro-
Aminobiphenyl, 4-Bromophenyipheny! ether, 4-Chioro-3-methyiphenol, 4-Chiloroaniline, 4-Chlorophenylphenyl ether, 4-Methyiphenol (cresol P
4-Nitroaniline, 4-Nitrophenol, 4-Nitroquinoline-1-oxide, S-Nitro-o-toluidine, 7,12-Dimethylbenz]ajanthracene, Acenaphthene, Acenaptmwene
Acetophenone, Aniline, Anthracene, Aramite, Benzo(ajanthracens, Benzo(a)pyrene, Benzo(b)fiuoranthene, Benzo(ghi)perylen
Benzo(k)ﬂmrammne Benzyla)eohol ‘Bis(2-Chioroethoxy)methane, BiS(Z-OthI’OGﬂ'Iyl) ether, B|s(2~emylhexyl)phthalame Butylbenzylpmhalata
| butyl , Di-n-octyiphthalate, Dibenzofuran, Diethyiphthalate,

Nitrosodi-n-butylamine, N-Nitrosodiethylami Ni phenylamine, N-Ni thylamine, N-
Nitrosomorpholine, N-Nitrosopiperidine, Naphthalene, Nitrobenzene, Nitrosopymolidine, 0,0,0-Tristhyl phosphorothicate, 0,0-Disthyl O-2-
pyrazinyl phosphorothioate, Parathion, Pentachlorobenzene, Pentachlioroethane, Pentachloronitrobenzene (PCNB), Pentachiorophenol,
Phenacstin, Phenanthrene, Phenol, Phorate, Pronamide, Pyrene, Pyridine, Safrol, Tetrasthyl dithiopyrophosphate, alpha,alpha-
Dimethylphensethylamine, m-Cresol, m-Dinitrobenzene, o-Toluidine, p-Dimethylaminoazobenzene, p-Phenylenedamme. sym-Trinitrobenzene

Key to Container Types

G = Glass aG = AmberGlass

Gs = Glass w/ septum cap aGs = Amber Glass w/ septum cap

Gs*= Glass w/septum cap- 2Gs*= Amber Glass w/septum cap-

no head space in container no head space in container

P = Plastic (Polyethylene)
FSR Comment:
SAF Number:  Y00-001 Rev: 0 Page4  SAFStalus: Final 2/4/00 10:30:00 PM
BHIEEQO! (12094) :
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" PNNL ’ Field Sampling Requirements

_ : Laboratory Analysis
Laboratory: ~ Quanterra St. Louis ‘ Matrix: Water
Semi-VOA -~ 8270A (App IX Add-C  8270_SVOA_GCMS aG0ox1000mL Full QC Cool 4C 7/40 Days

Tributyl phosphate . .
Key to Container Types
G = Glass aG = AmberGlass
Gs = Glass w/ septum cap aGs = Amber Glass w/ septam cap
Gs*= Glass w/septum cap- aGs*= Amber Glass wfseptum cap-
no head space in container no head space in container
P = Plastic (Polyethylenc) :
FSR Comment:
SAF Number:  Y00-001 Rev: © Page5  SAF Status: Final 2/4/00 10:30:00 PM

BHI-EE-001 (12/84)
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Field Sampling Requirements

PNNL )
: Laboratory Analysis
Laboratory: TMA/RECRA Matrix: Water
Parameter / Analysis Reference Method Contalner / Volume VoiReq Preservation H-?:,:l:sg
Activity Scan ACTIVITY_SCAN " P20mL Minimurn None 6 Months
No CAS :
Tritium - H3 TRITIUM_DIST_LSC P250mL Full QC - None 6 Months -
Tritivm
»
Key to Container Types
G = Glass 2G = AmberGlass
Gs = Glass w/ septum cap aGs = Amber Glass w/ septum cap
Gs*= Glass w/septum cap- aGs*= Amber Glass w/scptum cap-
no head space in container 00 head space in container
P = Plastic (Polyethylenc)
FSR Comment:
SAF Number:  Y00-001 Rev: 0 Page6  SAFStalus: Final 2/4/00 10:30:00 PM

BHI-EE-001 {12554)
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p : - Field Sampling Requirements

» Laboratory Analysis
Laboratory: Waste Sampling & Characterization ’ , Matrix: Water
Parameter / Analysis Refersnce Method. Container/Volume VolReq " Preservation H%'::':
Activity Scan ACTIVITY_SCAN P20mL  Minimum None " &Months
" NoCAS
Key to Container ‘I‘yps

G = Glass aG = Amber Glass

Gs = Glass w/ septumn cap aGs = Amber Glass w/ septam cap

Gs*= Glass w/septom cap- aGs*= Amber Glass w/septum cap-

no head space in container no head space in container
P = Plastic (Polyethylcac)
" FSR Comment:

SAF Number:  Y00-001 Rev: 0 Page7  SAFStatus: Final 2/4/00 10:30:00 PM

BHI-EE-001 (12/94)
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Attachment 3

Well Construction Information
No Well Information Available for Well 699-12-2A

&







WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Air rotary(0=347-ft) Sample Air returns/ WELL TEMPORARY Corehole
Method: _Core (347+-1,139-ft) Method: Wireline core NUMBER: _699-2-E14 AB8124 WellL NO:_ DB-1
Drilling Additives Hanford

“Fluid Used:_Drilling mud Used:_ Not documented Coordinates: N/S _N 1,633 E/W _E 13,572
briller’s Air rotary=Burns WA State State

Name:_Core=not documented Lic Nr:_Not documented Coordinates: N __N 406,971.10 E _2.308.893.10
Drilling Air=Soil Sampling Company Puyallup. WA Start
Company:_Core=Boyles Bros Location:_Spokane, WA Card #:Not_documented T1IN R28E_ S_14B1

. Date Air rotary ND Date Elevation ]
2 Started: _Core 100ct73 Complete:_Core 01Apr8i Ground surface:_388.44-ft Brass cap
Depth to water:_3.6-ft 1978
(Ground surface) a | Elevation of reference point: [391.40-ft}
" — (top of 6-in casing)
< GENERALIZED  Geologist's ! Height of reference point above[_2.96-ft J
STRATIGRAPHY -Log [— ground surface
— — hd -
! Depth of surface seal [~300~347-ft]
0~5. Light brown SILT Type of surface seal:
5-75; Cse GRAVEL w/SAND & SILT { Cement grout between
75+79: Medwcse SAND w/SILT 4 and 6-in casings
79+80: Brown SILT w/wood fragments
80+140: GRAVEL w/med=cse SAND
140+145: GRAVEL w/green CLAY ! 6-in 1D carbon stee1 casing (6%-in 0D)
15-165: Green SAID ' +0.5+325 0-ft
1 : Green
170-180: Green SAND 4———l—l 4-in 1D carbon steel casing (4%-in 0D)
180+225: Med~cse GRAVEL w/green SAND +1.0-347 0-ft
225-295: SILT. CLAY & SAND T

447+456: SANDSTONE »325_0-ft, 7-in nominal
[Rattlesnake Ridge Interbed] J6-347-1t. 6-in_nominal
456-613: Pomona BASALT 347+1,030-ft, 3.937-in
613-618- SANDSTONE — 1 | 10301 139-f%_3.037-1n
{Selah Interbed]
613»672: Esquatzel BASALT, flow II
672+679: TUFF
[Gable Mountain Interbed]
679+725: Esquatzel BASALT. flow I
725+732: Tuffaceous SANDSTONE
{Cold Creek Interbed]
732+976: Umatilla BASALT
976+1.020: Tuffaceous SANDSTONE
[Mabton Interbed]
1,020+>1.139: Priest Rapids BASALT
1,020~1.104: Lolo flow
1,104~>1,139: Rosalia flow

v
322~447: Elephant Mountain BASALT @ U Hole diameter.

[T e

DRILLING NOTES:

DB-1 was drilled and cored to
990-ft in 1973. A removable v
piezometer tube was set @ 942-ft. —
In 1981 the tube was removed and — Tox
the hole extended by coring to 1.030-ft =
using a workover rig. 3.5-in :
casing was set @ 1,030-ft and
the hole was extended to 1,139-ft i
by coring.

> BWIP borehole reclamation in 1988-89
cut the 3.5-in casing @ 1.000-ft and i
removed it. The remnant casing a
open hole below the casing (1. 032»1 139-ft)
were then cemented.

Drawing By:_RKL/6NZE14.ASB e{ ST 122093

Date :_125ep9%4
Reference :_HANFORD WELLS

4—~———! Borehole drilled depth: [_1.139-ft]
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WELL DESIGNATION
(CRA FACILITY
SERCLA UNIT

HANFORD COORDINATES :
LAMBERT COORDINATES -

DATE DRILLED

DEPTH DRILLED (GS) :
MEASURED DEPTH (GS) -
DEPTH TO WATER (GS) -

CASING DIAMETER

ELEV TOP CASING

ELEV GROUND SURFACE :
PERFORATED INTERVAL -

SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-2-E14

699-2-E14

Not applicable

Not applicable

N 1.633 £ 13,572 [Aug85-Plant]
N 406,971.10 E 2.308.893.10 [AugB5-NADZ27]
Dec/73/Extended Apr8l

990.0-ft/Extended 1,139-ft

Not documented

3.6-ft. 1978

6-in, carbon steel. +0.5+325.0-ft

4-in, carpon steel, +1.0+347.0-ft

3.5-in carbon steel, 1,000~1.030-ft .
391.40-ft. (6-in) [158Jan74-Not documented]
388.44-ft. Brass cap [Aug85-Not documented
Not applicable

Not applicable - open 347-1,030-ft

FIELD INSPECTION,

OTHER;

Geologist

Not applicable

Not applicable

Not applicable

Waste management/BWIP gechydrologic investigation
PNL sitewide w/1 monitoring,

None documented
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample

Method:_Cable togl Method:_Hard tool (nom)
Prilling Additives

Fluid Used: Not documented Used:_Not_documented
Driller’s WA State
Name:_Not_documented Lic Nr:_Not documented
Oriltling Company

Company:_USGS Location:Not documented

Date Date
Started:_Not documented Complete: ___May50

WELL TEMPORARY USGS
NUMBER: _699-8-17

AS5333 WELL NO:__B.2-17.2
Hanford
Coordinates: N/S _N 8 200 E/W _W17.125
State
Coordinates: N 413,458 E_2.278.179
Start
Card #:Not documented T_1IN R_27E S_2Q1
Elevation

Ground surface: 520.4-ft Estimated

Depth to water:_124-ft 22Juné7
(6round surface)123.2-ft 01Jun94

GENERALIZED  Driller’s
STRATIGRAPHY , Log

0-3: Silty SAND
3-~13: SAND
13+26: SAND & GRAVEL
26=64: SAND, med-cCse
64~103: SAND & GRAVEL
103~127: GRAVEL & SAND
127+132: SAND, fine-med
132+178: SAND & GRAVEL
178«190: SAND. GRAVEL & some tan SILT
190-191: Clayey SILT
191+200: SAND & clayey SILT
REMEDIATIONS:
Sep56 by Gentz
Perforated, 135~150-Tt.
Cleaned well to bottom.
Jun67 by Bigham
Cleaned to 160-Tt.
Installed screen w/packer.
Swedged liner and put
plug in bottom of screen.

|| lle————1{ Elevation of reference point:

v
PG | Depth of surface seal

[522.44-1t}
(top of casing)

| Height of reference point above[_2.0-ft }
[—-_ ground surface

(N3
No surface seal documented:
. Has 4-ft by 4-Tt concrete pad

+———1! 9-in nominal hole. 0-200-ft

«—————1 8-in ID carbon steel casing, +2.0--200-ft

e= =
: oz
==
= DTB =
= v =

8-in casing perforations.
09»132-ft, 4 cuts/rd/ft
135~145 4 holes/ft

45-150-ft, 1 hole/ft
51«166-ft, cuts not documented

8-in telescoping screen.
101-158-ft, slot not documented
Packer @ 103-ft (nominally lead)
Plug @ 157-ft

Drawing By:_RKL/6NO8W17.ASB

Date :_125ep94
Reference :_HANFORD WELLS

| Borehole drilled depth: ©[_200.0-1t1|
DTB=Depth to bottom,
139 3-ft, 24Sepd3
s s X" 797
/ N ‘{) s ; .

p5.25 5 sy
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WELL DESIGNATION
2CRA FACILITY
SERCLA UNIT

- HANFORD COORDINATES -
LAMBERT COORDINATES :

DATE DRILLED

DEPTH DRILLED (6S) :
MEASURED DEPTH (GS) -
DEPTH TO WATER (GS) -

CASING DIAMETER
ELEV TOP CASING

ELEV GROUND SURFACE :
PERFORATED INTERVAL :

SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER

PUMP TYPE
MAINTENANCE

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

RESOURCE PROTECTION WELL - 699-8-17

699-8-17
Not applicable
Not applicable

N 8.200 W 17,125 [HANFORD WELLS]

N 413,458 E 2,278,179 [HANCONV]

May50

200.0-ft -

139.3-ft, 24Sep93

124.0-ft. 22Juns7

123.2-ft. 01Jun94

8-in, carbon steel, +2.0+200-ft (nominal) e
522.44-ft. [HANFORD WELLS]

520.4-ft. Estimated

- 109~166-Tt

101+158-ft [HANFORD WELLS]

FIELD INSPECTION, 245ep93.

8-in carbon steel casing. Capped and locked

Has 4-ft by 4-ft pad, no posts or permanent identification.
Not in radiation zone.

OTHER;

Driller

Not applicable

Not applicable

Not applicable

Sitewide annual water level measurement, OlMay91~01Jun94
WHC ES&M w/1 monitoring,

PNL sitewide sampling and characterization

Electric submersible
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WELL NAME 699-8-17 COMPLETION DATE 05/31/50

CASING ELEV. S522.44 feet INITIAL _

WELL DEPTH 158.00 Feet DEPTH TO WATER _1430 ft.
DRILL DEPTH 200.00 Feet -
COORDINATES N-~S 8200 P

E-W -171e5 P pAGE _lof 1

__E_L%/ospm WELL CONSTRUCTION | ¥{LITHOLOGY-L CALCIUM_CARBONATE
b see 201 .

480 ‘0,‘ ]

460 0. 7
a0 504 1

420 1004 ! ]
b ose0 M == __V 1
L 360 160 4 4
L 340 180 4 1

320 200 4 h
| 200 220 J R

2s0 2404 ]

e 1
240 2801 1
 gag 390 - 1
T B T TT EFFEFEFEE

Ver 21 JDIAMETER Cinches) PERCENT
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling

Sample
Method:_Cable tool Method:_Hard tool (nom)
Drilling Additives
Fluid Used:_Water Used:_Bentonite
Driller’'s WA State
Name:_H. Hatch L1c Nr:_ Not documented
Orilling Company
gompany: Hatch Drilling Co- Locatlon Pasco, WA
ate

Dat
Started:_16Dec57 Compl ete:_17Jan58

WELL - TEMPORARY
NUMBER:_699-9-F2 A5349 WELL NO:_699-9-E4
Hanford

Coordinates: N/S N 8,577 E/W_E 2,324
State

Coordinates: N 413,885 £ _ 2,297 627
Start

Card #:Not documented T_1IN R_28F S_4N3
Elevation

Grourid surface:_416.1-ft Estimated

Depth to water: 30-ft 17Jan58
(Ground surface)45.2-ft 01Jund3

GENERALIZED
STRATIGRAPHY

Oriller's
.Log

0-10: SAND-SILT
10~25: SAND-GRAVEL-SILT

T —

25+30: SAND-GRAVEL-clean

30~35: Cse SAND and clean GRAVEL

: Cse SAND, clean GRAVEL. COBBLES
: COBBLES-GRAVEL-SILT

‘Elevation of reference point: [418.09-ft)
(top of casing)
Height of reference point above[-2.0-ft ]
ground surface

| Depth of surface seal

(N3
No surface seal documented:

8-in ID carbon steel casing, ~+2-424-ft
Cement plug @ 60-ft

: COBBLES-GRAVEL -cemented

8 -in casing perforations,
15»75-ft, 1 cut/10-in

: Cse SAND & GRAVEL. cemented
: COBBLES-GRAVEL -cemented
: Cemented GRAVEL

44-53-Tt, 4 cuts/rd/ft
00=125-fL, 1 cut/12-in

: Loose SAND & GRAVEL
Cemented SAND
95+115: Cemented SAND & GRAVEL

115~134: SAND-GRAVEL

134+138: Fine SAND

138+145: SAND-GRAVEL

145-148: COBBLES-GRAVEL-SAND & SILT
148~150: COBBLES-GRAVEL -SAND
150~155: COBBLES-SAND-SILT

155+190: SAND & GRAVEL

190-195: Sandy blue CLAY

195-215: Mixed GRAVEL. CLAY & SAND
215-225: Hard packed grey CLAY w/GRAVEL
225+230: Grey sand CLAY w/GRAVEL
230-250: Grey sandy CLAY

250~280: Blue CLAY. GRAVEL particles

280-290: Grey CLAY w/GRAVEL
290~305: Grey CLAY w/GRAVEL & SAND
305+315: Grey CLAY w/SAND
315+325: Grey CLAY w/BASALT particles
325~335: Green CLAY

w/SAND and BASALT particies
335~340: Black CLAY w/varied ROCK
340~370: Black CLAY w/no rock
370-385: Black CLAY w/ROCK particles
385~405: Black CLAY
405-410: Black CLAY w/SAND, softer
410-424: Basalt GRAVEL, SAND
424+454 : BASALT

REMEDIATION/REHABILITATIONS:
QOct67-Novbe7 by Hatch & Bigham
Attemgted to remove pump. Set
6-in Viner which was apparently
.later removed.

190+255-ft. 1 cut/12-in

Assumed fill below plug

Lost pump @ ~333-ft

Sep70 by R. Brown & F. Steele
Cleaned well and developed to 333-ft.
"May71 by Page

Set plug @ 60-ft? (ND) and perforated 44«53-ft.

Drawing By _RKL/6NO9EQ2.ASB
Date :_125ep9
Reference :_HANFORD WELLS

.b-

— 7 - .
7L A
- — ,
AR [ e
8-in nominal hole, 424=454-ft !
Borehole drilled depth: {_454.0-1t]

DTB=Depth to bottom,
57.6-ft 190ct93

g5 §r  lefay
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WELL DESIGNATION
SERCLA UNIT
RCRA FACILITY

HANFORD COORDINATES :
LAMBERT COORDINATES -

DATE DRILLED

DEPTH DRILLED (GS) :
MEASURED DEPTH (GS) :
DEPTH TO WATER (GS) :

CASING DIAMETER
ELEV TOP CASING

ELEV GROUND SURFACE :
PERFORATED INTERVAL :

SCREENED INTERVAL-
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER

PUMP TYPE
MAINTENANCE

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-9-E2

699-9-E2

Not applicable

Not applicable

N 8577 E 2,324 [HANFORD WELLS]
N 413.885 E 2,297,627 [HANCONV]
Janb58

454-ft

57.6-ft, 190ct93

30-ft, 17Jan58

45 2-ft, 01Jun93

B-in, +0.6-424-ft

418.09-Tt. [HANFORD WELLS]
416.1-Tt, Estimated

15+255-ft

Not applicable

FIELD INSPECTION. 190ct92.

8-in carbon steel casing. Capped and locked
No pad. posts or permanent identification.

Not in radiation zone.
OTHER:

Dritler

Not applicable

Not applicable

Not applicable

Sitewide semiannual water level measurement. 11Jun91«01Jun93,

WHC ES&M w/1 monitoring,
PNL w/1 monitoring
Electric submersible



WELL: CONSTRUCTION AND COMPLETION SUMMARY

Method: Hard tool

Drilling Sample Drive barrel
Method:_Cable tool

Drilling Additives

Fluid Used:_Water Used:_Not documented
Driller’s WA State
Name:_Jacobson

Drilling Company

gompany I Haden Dr1l11ng Co Bocatlon Not documented
Complete:_17Aug62

t
Started:_06Jul62

Lic Nr:_Not documented

WELL TEMPORARY
NUMBER:_699-10-E12  A5065 WELL NO:

Hanford

Coordinates: N/S _N 10,000 E/W _E 12,000
State

Coordinates: N 415,333 E _ 2,307,299
Start )

Card #:Not documented T_1IN R _28E S_10J1
Elevation

Ground surface:_428.9-ft Estimated

Depth to water:_74 0-ft 17Aug62

(Ground surface)_71.5-ft 01Jun93
GENERALIZED Driller’s
STRATIGRAPHY - Log

0~2: Gray SAND
2-10: 20% GRAVEL to fine SAND
35: Cemented GRAVEL
: GRAVEL w/10-35% SAND
: GRAVEL, w/25+~30% SAND
trace CALICHE (Damp)
: GRAVEL & SAND
. Cse SAND w/SILT binder
. 60%SAND, GRAVEL w/SILT binder
95-100: Cse to 85% fine micaceous SAND
100~140: 15653 SAND. GRAVEL
w/SILT binder
140+175: Brown or gray CLAY.
: 10% GRAVEL and some SAND
175-210: GRAVEL & 30~60% SAND,
SILT binder
210-220: GRAVEL & 20-40% SAND, SILT
binder and tr white/gray CLAY
220-~230: Gray CLAY w/GRAVEL & SAND
230-240: GRAVEL, w/SAND, trace CLAY
240-255: White micaceous SAND
255-260: White SAND. w/blgrn GRAVEL
260+265: GRAVEL w/sand. tr blk CLAY
265+275: Gray CLAY w/GRAVEL
275+293: Gray CLAY w/GRAVEL, some SAND
293~300: Green CLAY w/GRAVEL, some SAND
300-~310: Green and black CLAY
310-315:
315-325:
325+330:
330+340:

Black CLAY
Black and blue CLAY
Blue CLAY
Blue SHALE
340~345: Blue SHALE/CLAY
345+350: Green SAN
350-358: Basalt GRAVEL & black SAND
358-368: BASALT rock cuttings
REMEDIATION/REHABILITATIONS:
Not documented - installed piezometer
Jan76 by M. Bultena
Removed piezometer and cleaned out
to bottom.
Apr77 by M. Bultena
Set two piezometers on 1.5-in
tubing. )

Drawing By:_RKL/6N10E12.ASB

Date :_125ep94 1
Reference :_HANFORD WELLS

3

o

| Elevation of reference point: [430.86-ft]
{top of casing)
! Height of reference point above(-2.0-ft ]

ground surface

Depth of surface seal
No surface seal documented:

i 8-in ID carbon steel casing, +2.2+358-ft
{ 9-in nominal hole. 0~358-ft
B-in casing perforations.

[_ND ]

1T T 11 i 1 71T 1
T 1 T 1T 1 1 17

D78 jl

60-139-ft, 6 cuts/rd/ft
40~179-1t, 4 cuts/rd/2-ft
0-219-Tt,_6_cuts/rd/ft
0-288-ft, 2 cuts/rd/2-ft

290-338-Tt _ 4 cuts/rd/2-ft
0-355-ft, 6 cuts/rd/ft

Sand fill, 85+95-ft

Q piezometer, 1.5-in tubing.
{ #60-slot screen. 95-100-ft
pea gravel pack, 95-100-ft

| Sand Fi11. 100-340-ft
f- = 138 S \;\b \q\(
gaesrasty  \elel
L@ 13,725 vl

| Cement plug, 340-350-ft
| Sand fill, 350-~360-ft

P piezometer, 1.5-in tubing,
| #60-slot screen, 360-365-ft

pea gravel pack, 360~365-ft

i 8-1in nominal hole. 358-368-ft

£/
Er2F
£/ 2R

{ Borehole drilled depth: [_368.0-ft]

‘DTB=Depth to bottom,
75.9-ft, 180ct93

B TU of qu2is
_ééféfffj;éiggi AT

-

- L’f::; U 52:457’,
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WELL DESIGNATION
CERCLA UNIT
RCRA FACILITY

HANFORD COORDINATES :
LAMBERT COORDINATES -

DATE DRILLED

DEPTH DRILLED (GS) :
MEASURED DEPTH (GS) -
DEPTH TO WATER (GS) -

CASING DIAMETER
ELEV TOP CASING

ELEV GROUND SURFACE :
PERFORATED INTERVAL : -

SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV _SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER

PUMP TYPE
MAINTENANCE

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-10-E12

699-10-E12

Not applicable

Not applicable

N 10,000 E 12,000 [HANFORD WELLS]

N 415,333 E 2.307.299 [HANCONV]

Aug6?

368-ft

75.9-ft, 180ct93

74.0t, 17Aug62

71.5-ft, 01Jun93

8-in, +2.2-358-Tt

430.86-ft, [HANFORD WELLS]

428.9-ft, Estimated

60«355-ft

Q piezometer. 95+100-ft. #60-siot.

P piezometer, 360+365-ft, #60- slot

FIELD INSPECTION. 180ct93.

8-in carbon steel casing. Capped and Tocked

No pad, posts or permanent identification.

Not in radiation zone.

OTHER:

Driller

Not applicable

Not applicable

Not applicable

Sitewide semiannual water level measurement, 01May91-01Jun93.
WHC ES&M w/1 monitoring, ,
PNL sampling, w/1 monitoring and characterization
Electric submersible
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WELL CONSTRUCTION

AND COMPLETION SUMMARY

Drilling Sample Drive barrel WELL TEMPORARY
Method:_Cable tool Method:_Button bit NUMBER:_699-12-4D  A8252 WELL NO:_699-12-48
Drilling Additives Hanford
Fluid Used:_Not documented Used:_Not documented Coordinates: N/S _N 12,290 E/W _W 3,962
Driller’s WA State State
Name:_J. Bultena Lic Nr:_Not documented Coordinates: N 417 582 E_2.291.33]
Drilling Company Start :
Company:__Not documented Location:Not documented { Card #:Not documented T R S
Date Date Elevation
Started:_16Mar82 Complete:_02Apr82 Ground surface:Not documented
Depth to water:_65.0-ft 23Mar82
(Ground surface) “ —] %]evat;on of reference point: [_ND
top of casing)
GENERALIZED  Driller’s | Height of reference point above[ _ND
STRATIGRAPHY - Log I—- ground surface
v ) . .
' ‘ — " | Depth of surface seal {_ND
0+~3: Brown SAND No surface seal documented:
3~14: Brown SAND, COBBLES and BOULDERS .
14~52: Black SAND, small amount GRAVEL <+—————| 8-in ID carbon steel casing.
52+150: RINGOLD +~0.6-150.0-ft
Developed well with turbine pump
2.5-hrs @ 1.000gpm <«———} 9-in nominal hole, 0=150-ft
16May84
D. Garcia removed pump
| 8-in casing perforations.
65-145-ft, 8 cuts/rd/6-in
[ <
:
-« | Borehole drilled depth: [ 150.0-ft]

v

Drawing By:_RKL/6N12W04D.ASB
Date 13%epod

Reference :_HANFORD WELLS

e
/
4 23 0CT 2 4 1995
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WELL DESIGNATION
RCRA FACILITY
"CERCLA UNIT

HANFORD COORDINATES :
LAMBERT COORDINATES :

DATE DRILLED
DEPTH DRILLED (GS)

MEASURED DEPTH (GS) -
DEPTH TO WATER (GS) -

-CASING DIAMETER
ELEV TOP OF CASING

ELEV GROUND SURFACE :
PERFORATED INTERVAL -

SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER
PUMP TYPE
MAINTENANCE
REMEDIATIONS

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

RESOURCE PROTECTION WELL - 699-12-4D

699-12-4D
Not applicable ,
Not applicable

N 12.290 W 3.962 [HANFORD WELLS]

N 417,582 £ 2,291.331 [HANCONV]

Apr82

150-ft

Not documented

65.0-ft, 23Mar82

8-in, carbon steel. +~0.6+150.0-ft

Not documented

Not documented

65+145-ft

Not applicable

FIELD INSPECTION,

OTHER:

Driller

Not applicable

Not applicable

Not applicable

Drilled as 618-11 Burial Ground cleanup water supp]y well
PNL sitewide rehabilitation

Electric submersible
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Well # 699-13-1A (WNP-2 Well #1)
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Well # 699-13-1B (WNP-2 Well #2)

Motz Cartwn oot asc Y, &3 fwrws e
m poniedb m-&a—a “dch autemsyiesity

pof g - WATER WELL REPO o w02
S e BT e 0m
STATE OF WASHINGTON pezmn Y. ... §3=20142°
(1) OWNER: wome Wasa._Pub. Power Supply SYSIes acerem.30) Sch, R4colgnd,. Wi 99352
(2) LOCATION OF WELL: o—s__h_:mp - o s S o llx 228 wi
- d 2 30 .

{#) TYPE OF WORK: Qremsiumbme~=d 1y

Neow weil g Methed:Dug O Berws O
Devpapmd - Caste B - Dmve s
Rmenaivend G Rewrr O  Jewst O
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. . by ¥
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WF' L COMPLETION REFRT

WPPSS  WNP-2 Weil

Welt Number £99-/3-/C

"Former Designation

#3

Computer Number

SURVEY DATA

Coordinates

Casing Elevation
Date Surveyed

Completion Depth
Static Water Depth SZ S

COMPLETION DATA
s Date Drilted to :,IZ;g

Date Modified . to
Date Destroyed

DRILL METHOD CASING DEPTH
AirRotary [ ] 4" -
Mud Rotary D 6" -
Cable Tool  [X] Hatelh 8" -
Auger D 107 -
Core J W O -1
2" O - Sek
Other pe & g - 64 <
PERFORATION SCREEN ' GROUT :
Type __None Type Jahmson #55 lz"?.s" qrewtd ,‘t““’ Yop
Depths Schedule Length 357 2‘6“) *Yinterva (52 m“)
- Slot Size  #SS - :
- Depths Sob - Sz -
_ Sez - 533 -
L3S 1S
ROCK SAMPLES WATER SAMPLES
Interval s! Interval
Analyses Pockwsell ! Bathetle Analyses
Logged by Data Custodian

Data Custodian

Storage Localio: @ Ewe(l i@,l_«s{)

WELL PURPOSE

B,

A

COMMENTS
QM%&_M
Ixsered inlo opew hole Mw#m

e Mo
ﬁ éol ﬁ 8 (idwual 506-645)

Name

WELL CUSTODIAN

Department

Section

Company
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PUMP TEST COMPLETION REPORT

PUMP SITE !J : LOCATION DIAMETER
N 12830 ' ' i
6H-r3-14 ey 1320 _ ! Pump Jw,.,_{éJPPSS WNP-2Z Wet] 3 rZ"
Observation Weils _&Ml-
N252S
61-13-18 o0 1130
.
- il well ppict. 100'€, 150
13-18
(Give Distance Between All Wells)

- ' TEST DATA

pate Conucrea 1= 18=F8 . M- 19-F8 Aquifer Tested %‘%a‘gb%i Etephat M

’ arnd 3 ﬂrﬂtr.
‘Drawdown n Percent Penetration 400 %%
. . 4

Recovery R Initial Water Level ﬁ""f*‘& X S-

Variable Discharge [0 Rates Final Water Level 57 - 8 /

Constant Discharge ) Rate J_q'_g_g&“ r

Injection O Volume "‘sb‘dg a"“%&

QOther

DISCHARGE MEASUREMENTS WATER LEVEL MEASUREMENTS PUMP EQUIPMENT

Flow Meter K Electric Line ﬂ Type Mh___wgﬂ

Orifice Weir O Recorder =] Make

Other Steel Tape O Modet

. ’
Other Setting _S!M—"""" 240
INTERPRETATION
RESULTS TECHNIQUE USED
s [+ d 2
T ¢4
Slorage Coetlici .
COMMENTS TEST CONDUCTED BY ,
- vame . Kot (0PP55) D, Bighaw.( Hockl, )
4
i Section/Dept./Co.
* INTERPRETATION BY
Name
Section/Dept.7Co.
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U = L,

Wil —o

Dare,_[l-18-%. 35 feet of #55 slot- Tohnson
Sniek UP_2.6"40 m.p. Well Sercewns (6 diamethn)
- ' rauel i a 12" apesme
SHMRT IME _B:30am le with Movterey Seued QOM
I'd q.“—“' 8 . '
Smne___S5%S Proe__lof 2 -
AvaiasLe Drawbdown _[22.5
Elacsed [PumeinG
THAE. - | 1ever |DeawtwsN| G.PM.
3:00 138.5 1210 400 maten- malh‘n;mg{
5:00| 20%.5 [151.0 | decrmsing | @nstant RPm (1458)
oo | 215.5. | 153.0 | zem 3 Hmaghot cubi st
(5:00] Z1%S 160.© deuea:a-v\g, drasodoon i >
co| 2AR3IS 16025 | 235 Wader Temp. FISF
[:00:00 | 220.0 1625 | 235
[:30:00| 220.0 2.5 23S
‘20000 | 2200 | 25 | 735
2:30:00 | 226.75 1L3.25 | 235
3eor00 | 220.35 | 163.25 | ZFS
33000 | 220.35 | I3.25| 23S Neon
53p:c0 | 220.35 163.25| 275
%3000 | 221.5 4.0 275
q:30:00 | 22}.0 I63.5 2¥s
H:20:00 | 221.5 I64.0 S
13:30:00 | 22L.5 le40 275
Is30t00 | 221.5 | ledo | 235 midmgd |
17:30:00 | 221.5 164.0 225 G~
|a:30:00| 22].0 3.5 23S _1a.98 Waker
Zl:30:00 | 221.0 [3.5 23S Sam H-13-78 Samptaf4)
23:30:00 | 220.5 | 163.0 | 23T |fam n-me B3 0y
25:1000 | 220.9 3.4 225 da
k; m:3 See- F&%L Z ‘FOV—
kecou&v‘a da.‘l‘w
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WRP=-2 (Dell 23

Dare._ [-19-38
Snek UP_2.0" 4o m.p.
STRT RE__—
Smme_525°

Recovery

Pace_2of 2

. | ELAPSED (mmpmcs)

TIME. tever’ | Deastean | G.RPM.

|:00| |50
2:00 23
3:c0 o5
4:00 90
5:00 go
6:60 F
+00 A
Q:00 66.5
q:00 4.5
[0:00 63.5
I{:00 &3.0
[2:€0 ©2.5
13:60 62.5
|4:c0 62.1
15:00 6.9
43:00 0.7

I:23:00) 0.5
2:00:00|  ©o-l

25:39 ‘00 5%3

I\:M:s

0:i00| (2204) | (163.4) | © Arump Shact dowin adftar

qr.S
65.5

43.5
325
2.5
13.5

1.5
q.0
F.0
6.0
55
5.0
5.0
46
4.4

‘3.2

30
2.b

0.3

25 howvs [l i
at Z?s%—th:“ of prmr T\‘]

M; +ﬂkbw %'\Jﬁ‘y
i ~20-F%
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—BFR2  097-/3- #0039154 s
PR H Boring or Wali No.
WELL SUMMARY SHEET ; — 25 go
$ - H Sheet z of __~/
i o i
Locaton _ = BTN 0 3P
) £ z. ,
oy ‘%,,Zés, % / %Z Dats a¢4a£ﬁ" Reviewed By 7/orke. Darvack| Mock Daccach. owe 5/25/95
@ Name) : (Sgn/Frint Neme)
"CONSTRUCTION DATA Dapth GEOLOGIC/HYDROLOGIC DATA
Description Graphic Log Lithologic Description
W i = > »
. nls
Tz
" i- rd
] &’t. rﬁ'ma.a? tsisy s
| D 774 "
prA 3 S -(’.‘/
zZ* . .
F Lennn,fe oscers S3E-99.0
2 279

Seccra) catricves T6AP-s398 T
753v° A - Y -3
74 4
K Serg s 72¢ -53.4" i i
| riceacs Zeme eoth 724 X 4
| Siouph 77.9-774 Fee R -

— J
A-8000-384 {01/93)

A 40




WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample

Method: _Mud Rotary Method:_Mud return
Drilling Additives

Fluid Used:_Mud Used: Not documented
Driller’s ] WA State

Name : Wood/Lovdahl/Varner Lic Nr:_Not documented
Drilling Company

Company:_Not documented
Date
Started:_07Feb66

tocation:Cour d'Alene ID
Date
Complete:_08Feb66

State
Start

Card #:Not documented
Elevation
Ground surface: 454 .9-ft Estimated

Hanford

WELL TEMPORARY

NUMBER:_699-14-E6T _ AS5070 WELL NO:_ 14-F6-T
Coordinates: N/S _N 13.869 E/W _E_5.500
Coordinates: N 419,185 E _ 2,300,789

T_12N R 28E S 33RS

Depth to water:_96-ft Feb66
{Ground surface)-90-ft 14Jun9l

GENERALIZED  Driller’s
STRATIGRAPHY - Log

0-60: SAND and GRAVEL
60~75: SAND and GRAVEL, few COBBLES
75-90: SAND and GRAVEL,

COBBLES and BOULDERS
90-105: GRAVEL, COBBLES, BOULDERS
105-122: COBBLES,BOULDERS. GRAVEL

Drawing By:_RKL/6N14EQ6T.ASB
Date :_135ep94
Reference :_HANFORD WELLS

E—

o0z 2 ———

P9

!} Elevation of reference point:

[458.38-Tt]
(top of casing)

! Height of reference point above[ ~3.5-ft 1

ground surface

Depth of surface seal

[N 1
No surface seal documented:

1.5-in ID carbon steel pipe. —+3.5-~110-ft
7-in nominal hole. 0=122-ft

(Hole size not documented)

Sand pack. 0-81-ft

Grout plug, 81-101-ft

i Gravel pack. 101-122-ft
Screen, 110-120-ft
Borehole drilled depth:

| [L122.0-ft]

Qqaq ¥ ‘Bl‘qlou
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WELL DESIGNATION
CRA FACILITY
CERCLA UNIT

HANFORD COORDINATES :
LAMBERT COORDINATES :

DATE DRILLED
DEPTH DRILLED (GS)

MEASURED DEPTH (GS) :
DEPTH TO WATER (GS) :

CASING DIAMETER
ELEV TOP OF CASING

ELEV GROUND SURFACE :
PERFORATED INTERVAL :

SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV _SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

~ SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

RESQURCE 'PROTECTION WELL - 699-14-E6T

699-14-E6T
Not applicable
Not applicable
N 13,869 E 5,500 [HANFORD WELLS]
N 419.185 £ 2,300,789 [HANCONV]
Feb66
390.0-ft
Not documented
96-ft, Feb6b,
~90-ft, 14Jun9l
1%-in, carbon steel,(nominal) ~+3.5~110.0-ft
458.38-ft, [HANFORD WELLS]
454 9-ft, Estimated
Not applicable
110-120-Tt '
FIELD INSPECTION, 190ct93.
1.5-in galvanized steel casing. Casing is bent. Not capped or locked
No pad. posts or permanent identification.
Not in radiation zone.
OTHER: Apparently has broken casing as noted
in water level measurements after 14Jun9l
Drilier
Not applicable
Not applicable
Not applicable
Sitewide semiannual water level measurement, 01May91«14Jun9l
WHC ES&M w/1 monitoring.
None documented
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample Drive barrel
Method:_Cable tool Method:_Hard tool
Drilling Additives

Fluid Used:_Water Used:_Not documented
Driller’s WA State

Name:_Evans Lic Nr:_Not decument
Drilling ompany

8ompany: Not_documented Location:Not documen
ate )

Started:_14Jun72

Date
Compiete:_26Jun7?2

ed
ted

WELL TEMPORARY
NUMBER: 699-15-158  A8318 WELL NO:_699-15-15D
Hanford :
Coordinates: N/S _N 14,831 E/W _W 14,99
State
Coordinates: N 420,084 £ 2,280,296
Start

T_12N R_27E S_35J2

Card #:Not documented
Ground surface:_545.4-ft Estimated

Elevation

Depth to water:_ 150-ft 20Jun72
(Ground surface) 14/ 6-ft 08Jul33

GENERALIZED Driller’s
STRATIGRAPHY -log

0~60: SAND

60+65: SAND & GRAVEL

65+115: SAND

115+157: SAND w/some GRAVEL :
157+163: SAND & GRAVEL w/some SILT

——
-]

[¢]
=

(top of casing)
{——— Height of reference point above[_3.07-ft ]
v

“ +————} Elevation of reference point: [548.36-Tt])
'
i

ground surface

! Depth of surface seal [_ND ]
No surface seal documented:

fle—————! 6-in ID carbon steel casing. +3.0~143-ft

Pulled back from total depth

+———| 7-in nominal hole. 0=163-ft

2 = 5-ft blank w/rubber packer. 136-141-ft
=DTB=«——————| 6-in stainless steel telescoping screen,
5'_;_ = 141-161-Tt, #20-slot

=ifiiz

Drawing By:_RKL/6N15W1SB.ASB
Date :_135ep94
Reference :_KANFORD WELLS

Borehole drilled depth:

DTB=Depth to bottom.
154 .7-ft, 08Jul93

/7&{ @4624\995

[ 163.0-ft]

150.6% S% 1)%]93
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-15-15B

WELL DESIGNATION
CERCLA UNIT
RCRA FACILITY

HANFORD COORDINATES :
LAMBERT COORDINATES :

DATE DRILLED

DEPTH DRILLED (GS) :
MEASURED DEPTH (GS) :
DEPTH TO WATER (GS) :

CASING DIAMETER
ELEV TOP CASING

ELEV GROUND SURFACE :
PERFORATED INTERVAL :

SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV _SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

699-15-158

Not applicable

Not applicable

N 14,831 W 14,991 [HANFORD WELLS]
N 420,094 E 2,280,296 [HANCONV]
Jun72

163.0-ft

Not documented

150.0-ft. 20Jun72

6-in ID carbon steel, +3.0+143.0-ft
548.36-ft,  [HANFORD WELLS]

545 .4-ft, Estimated

Not appticable

141«161-Tt, #20-slot

FIELD INSPECTION, 083Jul93,

6-in carbon steel casing. Capped and locked
No pad. posts or permanent identification.
Not in radiation zone.

OTHER:

Driller

Not applicable

Not applicable

Not applicable

None documented

PNL sitewide characterization

None documented

A44




WELL NAME 699-15-15B COMPLETION DATE 06/26/72

CASING ELEV. 548.36 Feet INITIAL
WELL DEPTH 161.00 Feet DEPTH TO WATER _1500 ft
DRILL DEPTH 163.00 Feet —
COORDINATES N-S 14831 P

E-W -14991 P pAGE _1of 1

Bev./DEPTH |WELL CONSTRUCTION { X

LBt e s 2 T2 e 4

S40

¢

20 J

40

Se0

60 J
480

80 4
460

160
L 440
120
L 420
140
L 400 T v
160 4
380
180 ] i
360
200 ' -
340
220 ] i
| 320
240 i
300
260 | . |
L 280
5 2s0 | . .
= 260
300 4 i
240
)

ft inch = 4000

04
4
84
124
164
20

Ver 2.1 IDIAMETER (inches)
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Air rotary(0-~310-ft) Sampie Air returns/ WELL TEMPORARY Corehole
Method: __Core (310-—1,273 ft)  Methed:_Wireline core NUMBER:_699-15-E13 _AB338 WELL NO:_ DB-2

* Drilling Additives Hanford
Fluid Used Drilling mud Used:_ Not documented Coordinates: N/S _N 15,322 E/W _E 12,714
Dritler’s Air rotary=Burns WA State State

Name:_Core=not documented Lic Nr:_Not documented Coordinates: N __N 420,656 56 _E _2,308.999.94
Drilling Air=Soil Sampling Company Puyaﬂup WA Start
Company:_Core=Boyles Bros Locatlon Spokane, WA Card #:Not documented TI2N R28E S_34J1

Date Air rotary ND Dat Elevation

Started:_Core Nov80 Comp'lete Core Jan81 Ground surface:_410.47-ft Brass cap

Oepth to water: 25-31-ft 1971-79

(Ground surface) ) | Elevation of reference point: (412.10-ft]
ll - (top of casing)

GENERALIZED Geologist's | Height of reference point above[ 1.63-ft ]

STRATIGRAPHY -Log [ ground surface -

| Depth of surface seal [~300~347-1t]
Type of surface seal:

Cement grout between

4 and 6-in casings

0~5: SILT and fine SAND
5+65: Cse GRAVEL w/med=fine SAND
65+70: Brown clayey SILT
70-115: Cse GRAVEL w/SAND & SILT
115+122: SILT & SAND w/medium GRAVEL
122-132: Clayey SILT
132+135: Brown tight CLAY
135~150: Fine SAND
150~172: Cse GRAVEL w/cse SAND
172-175: Brown SILT
175-210: Cse GRAVEL w/SAND & SILT :
210-305: SAND, SILT & CLAY :
305+417: Elephant Mountain BASALT i «——} 6.625-in hole, 0~364-ft
417+440: SANDSTONE i
(Rattlesnake Ridge Interbed)
440+«582: Pomona BASALT
582-609: SANDSTONE (Selah interbed)
609-656: Esquatzel BASALT, fiow II
656-660: TUFF (Gable Mountain interbed)
660+677: Esquatzel BASALT. flow I
677-680: Tuffaceous SANDSTONE
(Cold Creek interbed)
680-705: Asotin BASALT
705+708: TUFF (Unnamwed interbed)
708-900: Umatilla BASALT
900~947: Tuffaceous SANDSTONE
(Mabton interbed) : /
947+1.171: Priest Rapids BASALT C
947-1.031: Lolo flow .
LR e »
.031.2+1.103: Rosalia flow
1,103+1,171: Rosalia flow I 0CT 2 41335
1.171%1,172: CLAYSTONE (Quincy interbed)
1.172-1,273: Roza BASALT

DRILLING NOTES:

DB-2 was cored from 310-924-ft
Dec73~Feb74. It was extended for BWIP
to 1,273-ft by a Shaefer Well Services
workover rig in 1981

6-in 10 carbon steel casing (6%-in OD)
{ +0.5+310.0-ft

4-in ID carbon steel casing (4%-in OD)
| +1.0-364.0-ft

| 3.937-in hole, 364-957-ft

[;——-l 3.5-in 0D casing. 927-957-ft
BWIP borehole reclamation in 1988+89

cut the existing 3.5-in 0D casing
@ 927-ft and removed it.

The remnant casing and open hole
below the casing (932-1.273-ft)
were then cemented.

«— | 3.032-in hole, 957-1,.273-ft

Drawing By _RKL/6N15E13.ASB
Date :~135ep94
Reference :_HANFORD WELLS

«———————| Borehole drilled depth: [1.273-ft]

1712 §v 12)6]ay
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WELL DESIGNATION
" 2CRA FACILITY
<ERCLA UNIT

HANFORD COORDINATES :
LAMBERT COORDINATES :

DATE DRILLED

DEPTH DRILLED (GS) -
MEASURED DEPTH (GS) -
DEPTH TO WATER (GS) -

CASING DIAMETER

ELEV TOP CASING

ELEV GROUND SURFACE :
PERFORATED INTERVAL -

SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED

- EVAL RECOMMENDATION :

LISTED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-15-E13

699-15-E13

Not applicable

Not applicable

N 15,322 £ 12,714 [Aug85-Plant]
N 420,656.56 E 2.308,999.94 [AugB5-NAD27]
Feb74/Extended 1981

924 0-ft/Extended 1.273-ft

Not documented

25+31-Tt, 197179

6-in, carbon steel, +(.5+310.0-ft

4-in, carbon steel, +1.0+364.0-ft

3.5-1in, carbon steel, 927+957-ft

412.10-ft, {HANFORD WELLS]

410.47-ft. Brass cap [Aug85-Not documented
Not applicable

Not applicable

FIELD INSPECTION,

OTHER;

Geologist

Not applicable

Not applicable

Not applicable

Waste management/BWIP geohydrologic investigation
PNL sitewide w/1 monitoring,

None documented
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling
Method:_Cable tool

Drilling
Fluid Used:_Not documented

Samg

Method: jmmgm_
Additives

Used:_Not documented

Driller’s
Name:_Stanberry/Robinson

Drilling
Company:_USGS

Date
Started:_Not documented

WA State

Lic Nr:_Not documented
Company

Location:Not documented

Date
Complete:_05Dec50

WELL TEMPORARY
NUMBER:_699-17-5 AS073 WELL NO:_17.4-4.5
Hanford

Coordinates: N/S _N 17,450 E/W _W_4,500
State

Coordinates: N 422 740 E _ 2,290,780
Start

Card #:Not_documented T_12N R_28F S_31AL
Elevation

Ground surface: 431.7-ft Estimated

Depth to water:_62_ 0-ft 050ecS0
(Ground surface)44.0-ft 02Jun93

GENERALIZED
STRATIGRAPHY -

Driller's
Log

0-~32: SAND, gravelly SILT
32-~36: GRAVEL & SAND

36+-40: SAND, f1ne*med (R1ngold Fm?)
40+61: GRAVEL w/SAND <+————1! 9-in nominal hole, 0-105-ft
61-68: SAND w/GRAVEL
68~80: SAND, med some fine--Ringold Fm
80~97: SILT, clayey SAND 4—————! 8-in ID carbon steel casing, +1.5+~105-ft
97-105: GRAVEL & SAND \
= =te~r———1] 8-in casing perforations,
L= Bt ! 45«57-ft . not documented [HANFORD WELLS]
. = =! 57-72-ft, cuts not documented
(éé -4¢ '/‘()(‘L 6) - 5p. 73 L= = 60~70-ft, 4 holes/ 5-ft

(105 - ¢6){(2 O3 = 30. '/zj,f/

;
)

I
;
!
1}

\

T —

Elevation of reference point: [433.19-ft]
(top of casing}
! Height of reference point above[_1.5-ft ]
f__— ground surface

| Depth of surface seal

(N ]
No surface seal documented:

HANFORD WELLS documents screen,
42+52-ft #10-slot

- 915 { Borehole drilled depth: (105t ]
V e
3Xﬂm¢31143 u
\4 M 0CT 2 41995
Drawing By:_RKL/6N17W05.ASB
Reterence | HANEORD WELTS—
etrerence :
4599 £+ 12blaq
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WELL DESIGNATION
CRA FACILITY
SERCLA UNIT

HANFORD COORDINATES :
LAMBERT COORDINATES -

DATE DRILLED

DEPTH DRILLED (GS) :
MEASURED DEPTH (GS) -
DEPTH TO WATER (GS) : .

CASING DIAMETER
ELEV TOP CASING

ELEV GROUND SURFACE :
PERFORATED INTERVAL -

SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER

PUMP TYPE
MAINTENANCE

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-17-5

699-17-5
Not applicable
Not applicable

N 17.450 W 4,500 [HANFORD WELLS]
N 422,740 E 2,290,780 [HANCONV]
Dech0

105.0-ft

62.5-ft, 08Jul93

62.0-Tt. 05Dec50,

44 0-ft, 023unS3

8-in, carbon steel, +1.5-105-ft (nominal)
433.19-ft, [HANFORD WELLS]

431.7-ft. Estimated

45«70-ft

42+52-ft {HANFORD WELLS]

FIELD INSPECTION, 08Jul93,

8-in carbon steel casing. Capped and locked
No pad, posts or permanent identification.
Not in radiation zone.

OTHER:

Driller

Not applicable

Not applicable

Not applicable

Sitewide annual water level measurement. 01May91«02Jun93;
WHC ES&M w/1 monitoring.

PNL sitewide sampling and w/1 monitoring
Electric submersible




WELL NAME 699-17-5 COMPLETION DATE .09/30/50
CASING ELEV. 43319 Feet MOST RECENT
WELL DEPTH 105.00 Feet DEPTH TO WATER 4346 ft
DRILL DEPTH 103.00 Feet :
COORDINATES N-S 17450 P

E—-W —4500 P PAGE _lof 1
aev/ee fwerl consTrucTion ¥ hrr

K 53 uaa-"::«

420

20 ]

400

40

i L ¥
- - R — —
[ 7 e =18
380
60
360 5
Cy-4-)
80 .
340
100
Jrwen =z | T T EREXR Y-
Ver 2.1 DIAMETER Gnches)

A.50
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Tt

Battelie

Pacific Northwest Laboratories

CALCULATION WORKSHEET

.Calc. No.

of

Page

4%~ J0-El12
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. Howuded
50
} k e—
I ¥ Upper— BU
w Il 1 o — pier” Crged
A I
Z"_'i‘ 1-10 . rad, sead (‘>/cw“-‘:1
E AT r ¢
I7 LY S ; Divn
150 _E/{ P/’/- Migdle Lmauf-d
LErE
VEYE T
L) -;/-!;:/" / /-—
AN
F o3
s S 33 =
// 1 Lawer el wait
+F r g o
15/ ' S
w T
I e o
A P texect
H ; 7/ Yy /rfg{pm c-('ca,“i\j &.244° bj>
bie of hole 2277
raden | ofechive ceveeusd edervad
w . n ) sltloz : ’
0" coeman €& go-€0 824 CeS - 103
L= 7% W % Z0-34S {52.0 290~ 29D
a = G Soeened @ 218-282 “%o. z2d- 252
3= R osvmmd @ v@-148 s L2 =183
Y= 5 <orawd @ us-13% 9267 hd =124
@ %‘-&ww{’
5:5\7\£l f((!k
Title Project
Prepared by: Date Rewewod by: Date
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WELL DESIGNATION
CERCLA UNIT
RCRA FACILITY

HANFORD COORDINATES -
LAMBERT COORDINATES -

DATE DRILLED

DEPTH DRILLED (GS) :
MEASURED DEPTH (GS) -
DEPTH TO WATER (GS) :

CASING DIAMETER .
ELEV TOP CASING

SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV _SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER

PUMP TYPE
MAINTENANCE

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-20-E12

699-20-E12
Not applicable
Not applicable

N 20,304 E 12,017 [HANFORD WELLS]
N 425,637 E 2,307.290 [HANCONV]

Nov6l

357-ft

Not documented

86.0-Tt, 02Nov6l _

0 piezometer - 77.5-ft. 06Jun9%4,
P piezometer - Not documented,
Q piezometer - 77.9-ft, 06Jun94,
R piezometer - 77.9-ft. 06Jun94,
S piezometer - 77.7-ft, 06Jun94,
8-in, +2.0-344-1t;

. 437.25-ft, [HANFORD WELLS]
ELEV GROUND SURFACE -
" PERFORATED INTERVAL -

435.2-ft Estimated
65+150 and 220+344-ft
Not documented
FIELD INSPECTION, 160ct93,
8-in carbon steel casing. Capped and locked.
No pad, posts or permanent identification.
Contains five 1.5-in PVC piezometers;
0=+2.3+100-Tt
P=+2 .54345-ft
Q=+2.5+253-ft
R=+2.5~198-ft
S=+2.5+138-ft
Driller
Not applicable
Not applicable
Not applicable :
Sitewide annual w/1 measurement, 01May91l«<06Jun94
WHC ES&M w/1 monitoring.
PNL sitewide sampling and w/1 monitoring
None documented
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling
Method:_Cable tool

Drilling
Fluid Used:_Not documented

Sample

Method:_Drive barrel

Additives

Used:__ Not documented

Dritler's
Name:_J Bultena

Drilling
Company: _Not documented

WA State

Lic Nr:_0036

Company

Location:Not _documented

Date Date
Started:_16Aug79 Complete:_28Aug79

WELL TEMPORARY )
NUMBER:_699-21-6 A8438 WELL NO:_699-23-7
Hanford .

Coordinates: N/S _N 21,085 E/W W 6,320
State

Coordinates: N _N 426,371 E _ 2,288,951
Start

Card #:Not documented T_12N R_28F S_30C1
Elevation

Ground surface:_434.8-ft Estimated

(Ground surface)

GENERALIZED  Driller’s,
STRATIGRAPHY . Log.

0=~10: Cse SAND

10-15: GRAVEL

15+20: Sandy GRAVEL
. GRAVEL

30-35: Very cse SAND
35«55 GRAVEL

55+66: Gravelly SAND
66 : SAND

Depth to water:_48-ft. 28Auq/9

Date :_145ep%4

Drawing By:_RKL/6N21W06.ASB
i4-epid
Reference :_HANFORD WELLS

| AT A

]
)

SRt
)

T

|

3

J_

|

Elevation of reference point: [436.81-ft]
(top of casing)

! Height of reference point above[_2.0-ft ]
[_-_ ground surface

v

! Depth of surface seal [_ND ]
No surface seal- documented:

7-in nominal hole. O=f6-ft

6-in ID carbon steel casing, +2.0«66-ft

6-in casing perforations,
43-66-ft, 1 cut/rd/ft

6-in telescoping screen,

© 40.5+62 0-ft, slot not documented
Instailation not documented

from HANFORD WELLS

Borehole drilled depth: [ 66-ft ]

7 ﬁ 7 f—mf

497 32
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-21-6

WELL DESIGNATION : 699-21-6
CRA FACILITY : Not applicable
CERCLA UNIT : Not appiicable
HANFORD COORDINATES : N 21,085 W 6.320 [HANFORD WELLS]
LAMBERT COORDINATES : N 426,371 E 2,288,951 [HANCONV]
DATE DRILLED . ;0 Aug79
DEPTH DRILLED (GS) : 66-ft
MEASURED DEPTH (GS) : Not documented
DEPTH TO WATER (GS) : 48-ft, 28Aug79 ‘
CASING DIAMETER : 6-in. carbon steel. +2.0+66-ft
ELEV TOP CASING : 436.81-ft, [HANFORD WELLS]
ELEV GROUND SURFACE : 434 8-ft. Estimated
PERFORATED INTERVAL : '43-66-ft
SCREENED INTERVAL 40.5+62.0-Tt [HANFORD WELLS]
COMMENTS : FIELD INSPECTION,
OTHER:
AVAILABLE LOGS : Driller
DATE EVALUATED : None
EVAL RECOMMENDATION : Not applicable
LISTED USE : None documented
CURRENT USER : None documented
PUMP TYPE : Electric submersible
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MONI TORING WELL INSTALLATION LOG
1 YY) P N
e _mmms 5@: OLA._ AR ROTARY — TusEX srsma Qrv. — $48.81 _ saren ooovy 80.08° BGS
wrasun SUNNY/WARM oy 000 coum sy DNVIRONMENTAL WEST CXPLORATION, INC. coxtae urv, — N/A___ mar/paty 0234/03-18-93
VP TOF _omarmc  MOSRE 9-80  osgaew 8. SHELDON  stammen Mw_‘ﬁ&;’.‘:_’é
\caAnon 7 coospmats N 4612720 F 19334026 COORDINATES ~ N 11028.0 W 2018.4) 7 &%
MATERIALS INVENTORY
L ARG 2 ose L ANSS oo 2 e 100 o s s BARIOD HOLE PLUG J/B CHIPS

dark ystlowish=deown (10

r 4/2). fins to medium
SAND. some to litue fine

LEGEND

x‘w& trace sit (Ringaid

80.00 {Boring termnincted at 70.0 ft
below ground surfoce

PEA GRAVEL

S24  NEAT CEMENT

[y
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T TRE NONE _USED oomiec o Twe . NONE USSD  _ sestasamos setwon . GRAVMITY
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< < PVC riser pipe [
9 r % 4
L 4
p 3000 F f F| WELL DEVELOPMENT NOTES
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MONITORING WELL INSTALLATION LOG

o o 954=201 3001 peage? NPUL REIZWA o aill WO o MW=T o eTT ol o]
ca e, M. _ANDERSON g s p: S S/5° DA AR ROTARY - TUSH TUBEX SYSTEM eape mrv. S4B.93 L.mw gom 80.26 BCS
MEATER SUNNY /WARM cue 0. coupasey ENVIRONWENTAL WEST EXPLORATION, INC. conat 0Ev. — N/A _ maag/part 1255/03-20-93
e J0F ___omiac _ NOONEB-20 __ peeiem B SHELDON  craam M‘:&m__&_‘o-'
Locabow 7 coompeearts ¥ 0159679 € 19333933 (MUANT COOROWATES — W 10708.0 _w 2077y "o /™%
MATERIALS INVENTORY
L AP el e L SEE i e 2 e 00 e soeem sea BARIOO HQLE BUG J/2° HOPS
cAmG TWE o hONGYEAR OVC SOH 40 scuray Twr_ LONGYEAR BVEC SO 40 seTauanon et . GRAVMTY
et Tt L ELUSH _THREAD W/ O=RINGS _ sor szr . OOQIQC MAGENF QOTIFD . retes sacx oFr. {10} 10N 18 _BACS
U quanTry e NONE USED - cnomaunes _NONE USED __ rurem sack rwe 10720 CS9 SAND
AT T e HONE USED ot wo T NONE USED seTAuATON ™00 oo GRAVITY
— — ————— —— R — S —
QLY. NPT SO /MOCK DEICAP IO WELL SKETCH INSTALLATION NOTES
4 6” di et r N
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E RO JMFACT 5 1/4> wewohate  fIo o : 100 b,
 0.00 0.0-1.0 it. Comnpoct, dork ot i 3 : -
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1 1 H{WELL DEVELOPMENT NOTES
E 4 Lot atorien 2o be deveicoad oo
:_ 40.00 4 ;: QE=11-9% with g Grunglos Redi—fow
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MONITORING WELL INSTALLATION LOG
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MATERIALS INVENTORY
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MONITORING WELL INSTALLATION LOG

X8 o] M A WL wo. LoD vy 3ot}
& vew, M. ANDERSOMN ngy g urnucn 5. 3/8° D14 AR ROTARY - TuSEX SYSTEM Brv. 45637 camwn ooeme 8594 BCS
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o n ns:s SR ™t / San L 7 ST
oA / coonomearrs B 0 _E 18337825 (PLANT COORDRWATES ~ N 102021 W 1860.3)
MATERIALS INVENTORY
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— ——— —— — —— s —— i n .
QIV. /O™ SOR./ROCK DESCRP TGN WELL SKETCH INSTALLATION NOTES
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P.0. Box 46G. . Ss
Richland, Washington 99352

Jannary 15, 1976
JEWP-76-5020

File: 2.7

Mr. J. E. Weolsey, WNP 1/4 Site Manager
Washington Public Power Supply System
3000 George Washington Way

Richland, Washington 99352

Dear Mr. Woolsey:

WPPSS Nuclear Project No. 1 & 4
Well #1 & #2 Boring Logs

Attached are copies of Well #1 & #2 Boring Logs. These are being transmitted
to you for your information.

Very truly yours,

;%,7%/4/

Henry W. PHillips
Resident Construction Manager

HWP:JCG:je _ ROUTINGHP1 &4

4 INFQ
in triplicate

ol 1alied O
cc: JE Vioolsey, WPPSS 1 THQOIAS, 1 P,
* JP Thomas, WPPSS

EC Nagle, UES&C _ | ORGAN, C. B.

JR Schmieder, UE&C DAVIS, L. R

TRAPP, 0. E.

HOSLER, & 6.

PROJ. ENG. L)

PROJ,COM. REVY . £.>

CONTROL ofs

McLECD, B. K.

FILESE & 4

WCoLstY, L E

A.64




v

7-74

74-88

88-96
96-111

111-119

119-205

205-206

206-232]
232~233

235-251

251-3058

305-319

219-32

324-332

332-37¢

370-§Rf

HANFORD 1 & 4 He]T No. 1
Energy Worthwes REHP St 3/

Brown Sand

- Coarse Black Sand some gravel

Fine to coarse gravel

Coarse Black sand some gravel
StH. sand and gravel, hard

Fine sand and gravel (water)

Ringold conglomerate

Brown sand (water)
Ringold conglomerate

Fine Brown sand (1ittle water)

Ringold conglomerate

H Brown clay some gravel

Gray blue clay

Ringold conglomerate

Blue green claystone hard & sticky

Ringoid conglomerate

Blue Clay

A.65

20"
Pipe
to 139°*

247' 2"
Blank
12" pipe

5'3" screen

24 4"
Blank

5' 3" screem

24" 7
Blank

5' 3" screen

24' 5"
Blank

5' 3" screeg

2] ] 7"
Blank




380-420
400-438

438-457
457-465

Dark Brown
Blue clayb

Broken Basalt and Blue Clay

Black sand and broken basalt (water)

A.66

t 7"

1
10" pipe

Bottom
10" torch

cut




/Q’

90-102

102-120
120-125

125-152
152-154
154-178
178-179
179-214

ig

230-235

235-267

267-292
292-295

295-324

324-329 .

329-344

344-367

367-372

Brown sand

[Coarse Black sand

Brown sand and small to med. gravel
(some water)

Silt - sand and gravel, hard

sand and gravel (water)

Ringold conglomerate

Brown sand (water)

Ringold conglomerate

Brown sand (water)

Ringold conglomerate

Brown_sand (water )

Ringold cong omerat

'Yﬂﬁglﬁaﬁﬂn Y38eF1te

rown sand {water)

Ringold conglomerate

H brown clay sticky

ingold conglomerate

Blue clay hard and sticky

ingold conglomerate

Blue clay hard and sticky gravel to 3"

Ringold conglomerate

H. brown clay some gravei

A.67

Hanford No. 1 & 4 Well Lo
Energy /Uévvéﬂz@zs7‘ REMP 58 32

No. 2

20"

Pipe
to 145’

244 3"
Blank
12" pipe

5' 6" screen

25' 10"
Blank

5' 6" screem

s1* 10"
Biank

5' 6" screem

3fank
g' glaﬁﬁreEﬁ




Appendix B

Groundwater Sampling Reports for Phase I Evaluation
of the 618-11 Burial Ground




R0 » N - A - » POR

Prject_SURV. 600 DOH | BB 08 2000 |  Pacerors
Sampling FY Quarter.  FEB/2000 QC Type: A/ A’ Calculations: .
' V2384
. 699-10-E12 Ak = ¥ £z
Well Number: 699- 5065 l ,7/1_/& pu/%?
Total Purge Volume (gal): Purge Flaw Rate (gal/min): ¢ 6 oL - M L~
Pump Type: . Time on: | Water: Purge: |Samp.. |Off: (.0 .
Electn) e 139¢e 11341 | 1249 23011 7318
] ' SAMPLES COLLECTED
BOX.IVS 300 Analytical Services COC No.: Y00-001-89
2202030 unoomiP  TechneiumSS(HCIopH<2)
- BOXJw? . Quanterra Incorporated COC No.: Y00-001-101
;}?5 040 1;1000mL;P  906.0_H3_t.SC: Tritium (1) (None)
1;20mL:P Activity Scan (None) ’
BOXJYS8 (Filtered) Quantemra St. Louis ’ COC No.: Y00-001-5

Y%

ga:b 1:500mL.G/P

6010_METALS_ICP: List-1 (19) (HNO3 to pH <2}

Total No. Bottles: 25 Containment Code: 150 Collector: K"'J' YOUNG
) FIELD MEASUREMENTS
Water Level (TOCY: 3.2, §5 79P | Drawdown TOC: Q3 7 | | OitSheen Yes [ No B
Prev.oH:ps 8 EASE | prev. DTW: 5y, 4 E-Taoe No.: sagc
Time 1294 (1244 | 1252|4300 /3/3\\
oH P (¥ 40 [3.40 |2.400 [2.38 N
Temp. (°C) QI AVERCS A e Y ~. -
Cond. {us/omn) 595 (&0l (408 (Log L8 \.‘<\$—
Turh, (NTU} 52.2-133. 320, 2| 01| < 13 ‘o
D. 0. (maL) 72\
X
FIELD OBSERVATIONS N

Weather: _OUVERLALT 30 — 3CoF
Field Ci its:

PoiT Check Vi1 _Zrpd = 795 Sz K5 al
Pre Chedic: A.eq9_ar /5./°¢ Post Check: 2l mr 5.0 °C

D= .o A7 15 °( ’ ST = 2oy Mr/5°C

Comments: Near river

C-//er?‘ (/) ‘7’4 Neon r(.r(rvt/ '.« of wx}éf yicr ﬂ(/ .df fEa_é . ﬁ&ri 4{;7’5] 79;.‘¢ o~
well romder on /'::AA:;M-‘/ Ho CoC ﬂ/w}e.{/A Do // - :

Well capped and lockee: $Z-Yes (1 No Pgh: o —Spwy MH33  PAFED
Samples Surveyed for Gamma Radiation by RRfTs: Yes No FEB 0 8 2000
PR FOX (RFS)
Data Recorded by: .
i e ign name L - Oate
Data Checked by: T VAWMM Jﬁ 2
Print a0 sigh hame Date /7 .

B.1




GROUNDWATER SAMPLE REPORT

Project: SURV /600 ‘ Date: 2 _ 2 .on Page 10of 3
Sampling FY Quarter:* FEB/2000 QC Type: . N A— Calculations:
Well Number: 689-12-4D A#: F252 ' It
Total Purge Volume (gal): Q 52 Purgs Flow Rate (gat/min): é P
Purnp Type: imeon: |Water: Purge: |[Samp.: |Off:
E/w(’n'c . 1259 | {2001/3% 133( /_7"/?"
- SAMPLES COLLECTED
BOXJV6 (Fittered) Quantarra St. Louis . COC No.: Y00-001-21
1:500mL;G/P  6010_METALS_ICP: List-1 (19) (HNOS 1o pH <2 ) jg oo .
BOXJV7 Quanterma St. Louis ?:oc No.: Y00-001-21 - 7571&1 A ctivs )‘\/

3:40ml:aGs”  8260_VOA_GCMS: List-2(55) (HClor H2S04 1o pH <2 Conl 4C) G 75 70 60

1500mLIP 3000 ANONSIC: st (5 Gol40) 926350 Rea. TRucK

1;500mL;G/P  310.1ALKALINTTY: Alkalinity (1) (Cool 4C) )@y

1:20mL;P Activity Scan (None) : .

4;1000mL;aG  Semi-VOA - 8270A (App IX); Semi-VOA ~ B270A (App IX Add-On) {Tributyl phosphate} (Cocl 4C) & 2¢ oo

. R.T SICKLE
Total No. Bottles: 25 Containment Code: 220 Cottector:
FIELD MEASUREMENTS ]
Water Level (TOCY: § 7 5‘0 Orawdown {TOC:: &3, £ | Oil Sheen ves [ No 3
Prev. oH: VA Prev.DTW: A/ E-Tae No.:
Time 1o 11312 V7276 | p 319V 325 1i330 13357 | /3¢ \
oH 294 | #2941 265 | 2.6412.55719.55" | 754 | 2.5% \
Temo. (C) gzt 1120 Liza bzg g L2 baa |l N\
cond.wsiem | iy | wip lgrz fgpz | qer | iz [ Y3 gy \
- NV
Tub. (NTU) 253 lawarliz. vl olilo| /ool weles? \ Y
D. 0. (ma/L) ' X
FIELD OBSERVATIONS

Weather: Overeas 4 cotd

Fisld Cc nts:

Exkadnad encr el 2 tr,ned kY )
ProCheck: .__PH= 2.05/2° coypz Yoo | PostOneckpy o /2y © e D=92F
soh > Zelfgs  sTwoz 45 smp FE )15 S 2 YA

Comments: At Burial Ground/Requires extended purge

Z
Waell capped and locked: B/YGS‘ O no Logl g# 3 WM~ 5—,7&'/-/2’)’”"”
Samples Surveyed for Gamma Radiation by BPJswy L] Yes No 77
. NEER |
Data Recorded by: . F/ o - 2-F
sgnname | - ')
Data Checked by: 5K PARORTH (!‘L“.!'__LW 2/5 /00
Print and sign name ' M Date 77

B.2




GROUNDWATER SAMPLE REPORT

Project: SURV /600 Date:

2-§ - Page 1 of 3
Sampling FY Quarter: FEB/2000 QC Type: Calculations: ’ 25
P /1/4 7[ Z/ _ffy" f-l-oo
Well Number: 693-13-1A AR I . ﬂ rlabl/e 00 %
" T wlltns
Total Purge Volume (gal) j ,{ A Purge Flow Rate (gal/min): 92 é/‘l/ J )[;; /
Pump Type: Timeon: |Water: Purge: -~ §Samp.: [Off:
Grurbose 1473 oG5 | o5ty iovs V10141 te21
SAMPLES COLLECTED
BOXJT7 300 Analytical Services COC No.: Y00-001-68
1:4000mL:P  Technetum 98 (HCitopH<2) ¥ 3(LOLO -, . X
BOXJWS (Fittered). Quanterra St. Louis COC No.: Y00-001-29 7;7(7// 407‘7 Vt'fy
. 1;500miL:G/P. 6010_METALS_ICP: List-1 (19)(HN03mpHd) g1 gy oo
BOXJWE Quanterra St. Louis COC No.: Y00-001-29
3:40mL;aGs® 8260_VOA_GCMS: List2 (55) (HClor H2504 1o pH <2 Cool 4Ty €7 | 53060
1:500mL:P  300.0_ANIONS_KC: List-1 {5) (Cool 4C) ‘712}0,0
1;500mL;G/P  310.1_ALKALINITY: Alialinity (1) {Cool 4C) 932010
1:20mL:P | Activity Scan(None) /4
4:1000mL;aG  Semi-VOA - 8270A (App IX); Semi-VOA - 8270A (App IX Add-On) {Tributyl phosphate} (Coot 4C) ¥ T ¢S 0/
Total No. Bottles: 25 Containment Code: 5 L~ _ Collector: 5T QirKL
FIELD MEASUREMENTS T
Water Level (TOC:  $™P. 3¢ yuc | Drawdown (TOC): Oil Sheen Yes O N [
Prev. pH: rA Prev.DTW: /4 E-Tape No.: 93G5~
Time 0924 10730 0935 o9qp 10945 lpag2 | oz {109k )0 10 {1012
oH 2.43 12.¢312¢i | AxF|l?292 1 29:71792 | po¥ |F-¢2 %05
Temp. (°C) Bslitezlisol2glnnFlz€lje 3 | (34 {174 1/3-4
Cond. fus/cm) 25t | 29e | 259 12291 299 |25 300 | zov | 202 2.2
| Turb. (NTUY vav|Zso le.ty V492 |42y |2-FA] 2.99] 192|132 |i.5v5-
D. O. {ma/l)
FIELD OBSERVATIONS
Waeather: Dyerc est ’ﬂ&cq:'\u‘ 44 °F VI W D
Field Comments: USFrnse crusFsEd pume M3232
BAD REANI NG FA0M 09242 OG5F Yenp ..m. cf= Nue to_balye on P..,‘.,_
Trec K Aeisy Chosnl, Sitaction Copreete, # Seaplr Sickle .
Pre Check: - 7.0 [f27 Cowd g9s”  PostCheck gy - 249/13¢ cory 3§
ST = agfes™ sTmds Y5 >f14i)=7..;»1‘i/’{5' ST YVs
CQmmen:s Energy NW ‘ ’ '
Flace /wy, F S5 7[/
Well capped and locked: L Yes BN Logbook/Pg# : WM-SM( ~ HLS
Samples Surveyed for Gamma Radiation by RPTé:RD Yes No i
Data Recorded by: JH.NE 1-/4/-' AT R "¥- 0o

Data Chacked by: __&%@m}n /WM > %’/ 2
Print and sign name Date 7

B3




. GROUNDWATER SAMPLE REPORT

Project  SURV /600 i Date: it . Page1of 3
¢ - . )
Sampling FY Quarter: FEB/2000 QC Type: 717.4.45 © 1122 Calculationsy7s . o //, . 7
Well Number: 693-13-18 / £8L 723 A owE l e z =
Total Purge Volume (gal): / 30 Purge Flow Rate (gal/min): 2 ﬂ & 7[\
Pumnp Type: . [Time on:  { Water: Purge Samp.: Off: 6 r U,L[ 7 )/
Cranbose poq } Hes™| 1155 | 53| 1200
SAMPLES COLLECTED
BOXJX4 (Filtered) Quanterra St. Lovis COC No.: Y00-001-35 g5 TOTALACTIVITY
P i
1;500mL;G/P  6010_METALS_ICP: List-1 (19)(HN03:opHQ) ? 3 ) yero : 1-7"0 REG. TRUCK
BOXJXS Quanterra St. Louis _ COC No.: Y00-001-35
1;20mL:P Activity Scan (None) /A
1;500mL;:G/P  310.1_ALKALINITY: Alkafinity (1) (Coot4C) 25201710
1;500mL:P. 300.0_ANIONS_IC: List-1 (5) (Cool 4C) (7 7_5 30/ e
Total No. Bottles: 15 Containment Code: /()ﬁ/l / . Collector: RT S'CKLE
FIELD MEASUREMENTS
waterLevel (TOCk: s, ¢s~ FoC Drawdown (TOC): Oil Sheen ves [ N B
Prev. oH: AH Prev. DTW: N A ETaeNo: 9§ s '
Time 208 | s~ Wes™ Vuss™ Vg L iss |1toy \
oH oSl g2l g2 ] w231 22122 | s.2Y4 \
Temo. (C) [tolino ozt md lizg lu.e )] N
Cond. (us/em) 2512 | %9 1259 | 259 | 2v°1 | 258y e/
Turb. (NTU) y37 | 20.9 | RJ.s” I'({J*/ (7o0112.213¢.3 \‘g/é&
D. 0. {ma) ) ' . N\
FIELD OBSERVATIONS )
"| weather: Ce /AI 'iu e 29t 1D
Field Comments: _, ML _Z_g Lo cATEY) Fa/ 3/,15— Ho

2,

Siarap ,c.’ Svefider ato f‘-LJ [xl,w.q;— Foaes  Fresoa b Eromt Gene redor

wh {’L (m/’l '2’

Pre Check: _ PH = 274/ 2° Cew)) = ny‘ PostCheck: gy 2 _j3 /72 Cov) YYO
ST = POV sz VS 574/;)/%;’ s Sra)s S5
Comments: EnergyNW o

,4(,:'//?/7 roperied. fer- Q//-KA/Y,. ‘//Me pomp I 25H

Well capped and locked: 0 Yes [Q/No Logbook/Pg# : WwM-sme - Mt f"j,q |

Samples Surveyed for Gamma Radiation by APTs: O ‘7s Q/No LI

Data Recorded by: - J.H. NEER v - pf et~ — P A
Print and $igh M 132 SORTH (ykheidve v :

Data Checked by: =K H (e W 2 ,éd
Print and sign name i [ Dale i

B4




1 4

GROUNDWATER SAMPLE REPORT

T
Project SURV /600 Date: , .., Page1of 3
Sampling FY Quarter: FEB/2000 QC Type: ~ 7 Calculaﬁons_:
Well Number: 699-13-1C M g I 7
Total Purge Vol al): Purge Flow Rats (gaUmin): )
o urge Volume (gal) "/510 urge Flow Rats (gal/min): P ? ZU/WN\,
Pump Type [Time on: |Water: |Purge: {Samp.: Off
Feabus 1220 {;zzc {1252 l1se0 i3i2
SAMPLES COLLECTED ]
BOXJXS (Filtered) Quantsrra St. Louis COC No.: Y00-001-41 TOTAL ACTIVITY
: ) ~HPF- $
15500mL;G/P  6010_METALS_ICP: List-1 (19) (HNOBtopH <2) 7~ 31§91 @ REG.IRUGK—  2.7.90
BOXJX9 _Quanterra St. Louis COC No.: Y00-001-41
1;20mL;P Activity Scan (None) / ;%
1:500mL:G/P  310.1_ALKALINITY: Alkalinity (1) (Cool 4C)
1:500mL:P  300.0_ANIONS_IC: List-1 (5) (Cool 4C) 7193010
7 213019
e ,'” CO R.T S'CKLE
Total No. Bottles: 15 Containment Code: ~ pJo )n N _ Collector: :
FIELD MEASUREMENTS
Water Level (TOC: N v DA TH Drawdown (TOCY: ™ /o p4%n | Oil Sheen Yes O N B
Prev. pH: N Prev. DTW: A ETaeNo: S 9_ <~
Time 1230 11229 239 |z {ieso | t2571 340
oH 5.6 1013 lges I sugl owtlpwy L2991 \
Temp. (C) 77 11858 |05 |20t |ae-d| 08 |20.6 N\
Cond. (usfem) 5) 2~ |e1égd 339133 232 | 230 1332 N
Turb. (NTU) 27, / Lol 92.2) 43.6 |30.3 [z \{i /
D. 0. (ma/L) \é /c /
' B i )‘{(t}

FIELD OBSERVATIONS

Waeather: C-ld 2 Clond e e WD)
¥
Field Comments: N DNEPTr] TV 4yA7ZR NS A =38 el T Se it Senn s Fo

M i FneTv FRACE

AEDKED

. %kééa Elie Lron e et ST M 4 L7 LAY
umf RATE. Tl ¥ SANLED Fam Lo pr-~43y VYALVE

PH= P.43/13% covdHue
P e W VTl o 5 Rk 4 B

Pre Check:

PostCheck:  )f: >.,%/,3°
STAD e [ 257

Comrd YNy
Srn) = wYsT

Comments: Energy NW

”0 /V/L 74:/&[ or //’7 l‘/t//fa[ /{r

S (,-A_/e/

Well capped and locked: 7 Yes B/No
Samples Surveyed for Gamma Radiation by RPTs: 3 Yes B’No

Logbook/Pg# :

WM SAL - HEIY ppil

Data Recorded by: mmwﬂ:‘:;”' NEER S een Dm ~ £
Data Checked by: ‘ EX HAWORTH m o MM az/ /09
Print and sign name Date  °

BS




Project SURV/600 DOH

Sampling FY Quarter: FEB/2000 QCTypeW éﬁg Ca!;ulgagr}'sﬁz Sectt Gonlayy
- 3 ) - T = ~
Well Number: 6981338 /EBLIZY — [ M o — /5 1 Z 330 A
Total Purge Volume (gal): 1y Purge Flow Rate (gal/min): 2 apm :
Purnp Type: : [Timeon: {Water: |Purge: |[Samp.: |[Off:
G fuse. 1032 yo33 | 1IR3 | H/25-]1205 (r2s)
SAMPLES COLLECTED
BOXJT2 (Filtered) Quanterra St. Louis COC No.: Y00-001-49 TOTAL ACTIVITY
1:500mL;G/P  6010_METALS_ICP: List-1 (19) (HNO3 to pH <2) 9 lya2o0yo .
BOXJT3 . Quanterra St. Louis COC No.: Y00-001-49 REG., TRUCK

3;40mL;aGs® 8260_VOA _GCMS: Lnst 2 {55) (HCI or H2S04 to pH <2 Cool 4C) 74 5" 30¢o

1;500mL:P  300.0_ANIONS_IC:List1 (8) (Coot 40) 7 ¢ ¥ 2.040

1:500mL,G/P  310._ALKALINITY: Alialinity (1) {Cool4C) ¢ (o 2040

120mL;P  AcivityScan (None) v /-

4;1000mL;aG  Semi-VOA - 8270A {Agp IX); Semi-VOA — 82704 (App IX Add-On) (Tributy phosphate} (Cool 4C) ¥R 6 5D (O
BOXJTS TMA/RECRA COC No.: Y00-001-51

1:20mL.P Activity Scan (None} a2 A~
1:250mL;P | Tetom-H3(None) 2./ 32 /) 060

R.T SICKLE

Total No. Bottles: 52 Containment Code: 258 Collector:
FIELD MEASUREMENTS
Water Lovel (TOC: ¢ {. 3£ 7o)z | Drawdown (TOCY .5 ;) 57y4-| Oil Sheen ves [ N [
Prev. pH: y Prev. DTW: jj‘ E-Tape No.: 995"
Time [038 Viovs | 40352 VoS yn | fpasd fMpO WV pes” Lpp2o b 1123
oH Py s V| Zopler | 2¢x | 2.¢9 ) w20 | 230 | 29|70
Temp. (°C) 1e.L gl 6.9 V320 2.0 a0 [6-2 | 12-0 20 (3.1
Codustem) | Coz | sog | 22| /0 1ga) | &2 e29 le(? V62 |
Tub NTYY 1 9.221 2.0 g2 (/e [ tsto | 941 P 2 13l Sowk 15519
D. 0. {ma/L) : :
2k

FIELD OBSERVATIONS _ ¥

Weather: Oveceas V.  S2C1F  alo windd

Field Comments: _&mr_m;..rd et 45t

Pre Check: PH=_ 2. 0/2{" Cond YIS Post Check: 1421 ?07/3 o} HHO
STV R0/237 STz YIS 5]7V1)7-91//f° mvp IS
Comments: At Burlal Ground (Qc WITH THIS WELL: DUP/SPUT/EBL121/EBL122/ FTB322) ;. ° L o

Well capped and locked: G/Yes 0O no Q/ LogbookIPg# Wl me HAs™ 0( o
Samples Surveyed for Gamma Radiation by RPTs: Yes

Data Recorded by: J.H. NEER A/ee/\ Dmvz - Fcx,
s B | el T gl

B.6




GROUNDWATER SAMPLE REPORT

Project: SURV /600 DFE B 8 me Pags1of 3
Sampling FY Quarter: FEB/2000 QC Type: N A’ Calculations:
Well Number: 699-15-158 Ak .
s8] 2 5/ /3 = g
Total Purge Volume (gal): 16 I Purge Flow Hate (gal/min): >
Pump Type: imaon: |Water: |[Purge: |Samp.. |Off: G p. P uUlf7E
ElEctnll 0459 0959 | 1008 |10/3 {1023
- - SAMPLES COLLECTED
BOXK18 (Filtered) Quanterra St. Louis COC No.: Y00-001-57 ’ p.f TOTAL ACTIVITY
: o —HPF—
.7/89/0  1:500mL;G/P  6010_METALS_ICP: List-1(19) (HNO3 to ph <2) 2" REG.TRUCK
BOXX19 Quanterra St. Louis COC No.: Y00-001-57

1;20mL;P Activity Scan (None)
A:500mLG/P  310.1_ALKALINITY: Alkalinity (1} (Gool 4C)
255039 M:s00mLp  300.0_ANIONS_IC: List-1 (5) (Cool 4C)

Total No. Bottles: 13 Containment Cods: . pa . . Collector: i} YOUNG
* FIELD MEASUREMENTS

Water Level (TOCK 309 .31 2/ | Drawdown(TOCk 254/ ;4| Ol Sheen ves [J No
) Prev.oH: 0 »p, CAsa | Prev.DTW: ) a | E-Tape No.: J25

Time )00 | 7005 | /028 | 10/ | /P2 \

oH $. 141g.0) |8 ¢3 |2.9613-92 N

Temp. (°C) /185 18, 3 /5'3 /6.9 /8.4 \

cod.usemy |28 | SF1 |50 | /8] |44z "Mw

Tutb. (NTU) 12.8 11,8 |s,00 |3.4Y |2 325 NS

D.O. (mait} . ' \3 .

7 T\\
FIELD OBSERVATIONS \
Weather: _pueffner 2§ — 30F R N
Field Comments:
Lhtek Ve comd = YS2 S = #41T u C
PraCheck: __2: €0 § /0. 00 Ar a¢é( PostCheckk 3, 2 gr /5.7 °C
Sid= 200 Hr 2L ( ' S o4 Mr-r5°C
Comments: Upgradient )
. ”a #f' 7 ryw}(l /ur éc‘# 6«/7/
Well capped and locked: %s O Mo LégbookIPg#: Wt — Sro s M IT qu‘c_ 2
. Samples Surveyed for Gamma Radiati by7 : L\Yes §No ?
FEB 0 8 2000

Data Recorded by: __RAEOX (RFS)

Data Checked by: e ‘KP«'"&‘W“' . W 7/&@

B.7




GROUNDWATER SAMPLE REPORT

Project: SURV/600 DOH ?tEB 0 7 znun Page 1of 3
Sampiing FY Quarter: FEB/2000 QC Type: MW o0 Calculations:
2 : pr’ o —_J
Wall Number: 699-17-5 " o273 P 244 86 /6 = /Y (4
Total Purge Volume (gal): ?‘*Pi,zloa)‘ Purge Flow Rate (gallmx:)/( . ge o ,/, /S min
Pump Type: Timeon: |Water: [Purge: Off: ung £k
grcatse st 7051 | stttk 17 Comme~ purq
SAMPLES COLLECTED /L Foy— F3-0
BOXK13 (Filtered) Quantema St. Louis COC No.: Y00-001-63 .L ‘ g_
| ol-itta
F11 8070 1s00miam 6010 METALS ICP: List1 (19) (HNO3to pH <2) o ‘ho' E‘!
BOXK14 Quanterra St. Louis COC No.: Y00-001-63
REG. TRUC
1;20mL;P Activity Scan (None) K
21;500mL;G/P  310.1_ALKALINITY: Alkalinity (1) (Cool 4C) )
-;:6””{1;500:::1.? 300.0_ANIONS_IC: Ust-1 {5) {Cool 4C) Pord on MY Thee 2y¢
wWATEL T Sunfpce 1> 1
TFlow /24175 = 1§ Gallony
PEC P TE '
' uiE el (33253
s
Total No. Botties: 13 Containment Code: /7472, cotector:  Hd. YOUNG

FIELD MEASUREMENTS Py 014 1235

Water Level TOCY: &/(,, 04 5pp | Drawdown(mOCY (1, 8% | Ot Sheen Yes [J No
Prev. oH: ay /0 CASE | Prev.DTW: i, a4 E-Tape No.: Ev- T
Time 1203 (21617214 232123/
oH 8. 495| &38| 8.0\ g¢f8.32]
Temo, (C) te.0 (/3.3 /2.01/2.6l1n.0 ~
Cond. fusfem) 350 | 298 |97 |g25 |403 N >
Turb. INTU) 16.8lrt. U L 1Rl /0 | 109 AN
D. 0. (ma/L) : <
~
FIELD OBSERVATIONS AN

Weather: Y/’qér K’V‘ﬂtl’f,’_ Bf" ya "F - \
Field Comments: __ el /ol iamng HAF JPEEN [P uckil FO =8

Galtewe peR Bl _cughifts PegussT—, PR _Epuny Ilesel

Ze;ggs'T NETER eyl ﬂfczw&f(fj GEr  STahe éﬁéﬂgﬂ?ﬁ £rf)

LA dle’ e 4 PO Check ysicopd= MY | ITV= yyguf

Pre Check: __

og 47 L.t C Post Check: c.-9F 4 1+ ¢°C

S7h =

.09 47 /5°¢ G0 = .04 AT /59C

Comments: Upgradient/Racovers

Fntp— g 7E

SUAFBEE AT /055 Skl Dot 70 /chen wé ll

ooty Prormp AT AAMILE RATE G CHA0f PEr
PE Seoty eonley /Zéqefr" 2055 toaTER 70

Data Recorded by:
Data Checked by:

Well capped and locked: Tives O ' Logbook/Pg#: ¢, 4 — SALSS A 73 /3476 /
Samples Surveyed for Gamma Radiation "7 Yes] -l No

RAFOX (RFS) 7 2600
T S gor N MM =l

Print and sign name Date 7/ /

B.g



GROUNDWATER SAMPLE REPORT

Project: SURV/600 _ D?_.f% Page1of 3
Sampling FY Quarter. FEB/2000 QCTypei,__,T 322 % Calculations:
Wel Number: se&zt-s/prgm Ab: py3g ; l Z.D /,,I 5 = B oun
Total Purge Volume (gal): S0 Purge Flow Rate (galimin): 5 ¢ P ,L}zg E
Pump Type: flime on: |Water; | Purge: Samp.: |Oft:
EleciiIt o753 (0955 |s003 ) /003 /0/
- . _ ; SAMPLES COLLECTED e .
| BoXK1 (Fitered) Quantema St Louis * COCNo.: Y00-001-73 Totel- Aatioi 3:] :
HEF4Y (500mLGP 6010 METALS_ICP: List1 (18) (HNOSto pH <2) :
BOXK22 Quanterra St. Louis COC No.: Y00-001-73 .
. - : REG -RuUCK.
1;20mL;P Activity Scan (None)
;0 /NS00MLIG/P  310.1_ALKALINITY: Alkalinty (1) (Cool 4C)
.31 0" L3:500mL:P  300.0_ANIONS_IC: List1 {5) (Cool 4C)
Total No. Botties: 13 : * Containment Code: 464/ cotector: .. YOUNG
FIELD MEASUREMENTS ¢ ) .
Water Level (TOCY: ¢/ 2. Gofo 2/ | Drawdown (TOC: w0 2 ayp | Ot Sheen Yes [ N BB
Prev. pHyv, A CASE | Prev.DTW: v /p ETapaNo:  S24”
Time A A AN
” a.ac| 1as |goo |34/ N
Temp. (°C) 6. F {1201/ [r+e \
Cond.wsem | 338 | 337 | 234 (349 N .
— +.200 7,49 | 3.40| 4¢3 A
D.0. (ma/L) 0 ' >
X

FIELD OBSERVATIONS _ \

Weather: _Slug hT _O/EAGAT 35 -4 OF ; f N
Field Comments: _ 4L AT LR OB oyp [Lacf]  TFHEN Shovt poevp 7% 2. FAR
oallowe  Ped  ipate ’ 71'“4 ) SEEMEDN 7D SuRg e

Pol7 CliccE_V57 <o) = 77 s~ g e
Pre Check: F.0U F/e.pb gr 25 SC [PostCheck - J.0R g7 s5.6°C
7= 109 dr Al el STD = 3.0y A7 25

Comments: Upgradient

Wetl capped and locked: "Q—Yes O % LogbooltPg#: s pn — Sac, ¢ 33 . PASE /
- Samples Surveyed for Gamma Radiation l?y RPTs: Yes o 4
: A FOX (RPSFS ,
Data Recorded by: P.mw: \\ . - FEB 0 7 2000
name. . W “M .
Data Checked by: T VEHORTH J W X5 h2
Print and sign name Date L4

B.9




GROUNDWATER SAMPLE REPORT

Project:  SURV /600 J 8 2000 Page 1of 2
Sampling FY Quarter: FEB/2000 QC Type: /V A/ Calculations: |
| Well Number: 699-8-17 [THa. i /!ﬁ /5 = 72
332 YoYU N
Total Purge Volumq (gal): 20D Purge Flow Rate (gal/min): 5 Pu MF
Pump Type: Timeon: |Water |Purge: {Samp.._ ]Off:
L EHEgRIC r04g (ro50 | HdA ] R3] 1130
' SAMPLES COLLECTED
BOXK10 {Filtered) Quanterra St. Louis COC No.: Y00-001-77
| 18397 | soomi:GIP  6010_METALS_ICP: List1 (1) (NO3 to pH <2)
| BOXK11 Quanterra St. Louis COC No.: Y00-001-77
| 1:20mL;P Activity Scan (None)
1 /N500mLIG/P  310.1_ALKALINTY: Alkafinity (1) (Cool 4C)
w 55¢30 S:500mL;P  300.0_ANIONS._IC: List-1 (5) (Cool 4C)
Total No. Bottles: 12 Containment Code: <09 cotector: 1. YOUNG
' FIELD MEASUREMENTS '
Water Level (TOC): fh(, . £ ¢ F#P | Drawdown (TOCk w2 Japzd | Ofl Sheen ves [] N B4
Prev. oH:n, 0 CBSE | Prev.DTW: p; o E-Tape No.: R X
Time Vros2 Vwes | w/rs | naa 3o
o 6371846 (pr2|a/9 127 N
Temp. (°C) t2. 8 (180 |78 ) 1/8. 1 |1+ #
Cond. fus/cm) o (422 |42Y | /2L 7'9‘?-5 \\
Turb. (NTU) . 8> 3.2 |/ 4 [ 1.2 1.2/ ' <@
D. 0. tmaiL) \ga
VaN ™\
) FIELD OBSERVATIONS
Weather. _OVENCAST— [Rgin 28 - 24 “F
Field Comments:
oSt Chee X yS51 Sdd = “S4IF ST T SYL a L
Pre Check: 203y HAr- /5. 9% PostCheck 3. 09 ar /5, 7 *C
S~=_ Q.6 H 75 °% 3D = 2 .0 #H7” s5°C
Comments: Upgradient
M /./7(, #uc:{ r?{u”c}( /(r af/;/ ( «
Well capped and locked: Y s O o P g — Sae ¢ H 33, /9,4?-5_1
Samples Surveyed for Gamma Radiation by RPTs: 0 ve o FEB 0 '8 zg
Data Recorded by: mwm FoxgRre) ~ ) 0.0
i te
Data Checked by: "B AHORTH (Wl /% fho
Print and sign name Date A

B.10




=19 » A » N » » POR

Project: SITEWIDE SURVEILLANCE PRIO , Date: 2-5-co Page 1 of 2
Sampling FY Quarter: FEB/2000 QC Type: A /f’ Qa!qulaﬁons:
i T ENW-MWI AR > D min & '-27-'%""‘
Well Number: ENW. P l JO min j J(/
Total Purge Volume (gal): 5‘_.';,'? 22_ | Puige Flow Rate (galimin): } ¥
Pump Type: [Timeon: |Water: {Purge: |Samp.: [Off:
/ﬂ = J18G |2° liaao | 122232
, SAMPLES COLLECTED
BOXKTS . Quanterra Incorporat COC No.: Y00-001-140 TOTAL ACTIVITY
t JuLP ,s/e-;../n/'-;o ?Cﬂﬁ/ , &Q’V —HRF—
1:1000mL:P 9060 H3_LSC: Tritium (1) (None) 723coze 3000 REG. TRUCK
BOXKS? (Filtered) Quanterra St. Louis : * COC No.: Y00-001-164 2-8
1:500mL:G/P 6010_METALS_ICP: List1 (18) (HNO3topH ) 7 1S 200

BOXK99 ) Quanterra St. Louis COC No.: YO0-001-164

1:20mL:P Activity Scan (None)
1:500mL;G/P  310.1_ALKALINITY: Alkalinity (1) {Cool 4C) 40 ¥~ 2.¢°1 ¢
1;500mL;P 300.0_ANIONS_[C: List-1 (5) (Coct 4C) gy 52 oo

IS ] .
Total No. BotUes:Tzi:g‘_ Containment Code: 67" £ 7 5717) : Collector: R.T SICKLE

FIELD MEASUREMENTS

Water Level (TOCY: ¢ 2.23 Tv¢~ | Drawdown (TOCK Gil Sheen ves OO N B

Prev. pH: /V/{ Prev.DTW: /UA E-Tave No.: GG_ ¢

Tme PN IETAPTIEETE RN

oH Zeoss| 2 | 7243 | 2% \\

Temo. (°C) 1¢.3 .30 Je N b3 I~

Cond. fus/om) 752 | 26z | 5231 P90 K&

Turb. (NTU) K4-21 19.2 11L.o | 6.6 . I Y4

D. O. (ma/L) 128 ¢4 16.391¢c -2 ' /\ar

FIELD OBSERVATIONS

Weather: Cle~r } 5»~'V\~’./
Field Comments: PAmp _SET AT o8 ot
Lauwrse pumbP g7

PreCheck: __ PM= .g0fs2"  com)® 43§ |PostChedk py> ii/p° Covd= 9 33
i STV Z i fro Smle yds sz Qo [us7 sz 44"
Comments: Energy Northwest . : :

- /' ' ' .

Wel capped and locked: [ ves [J No gng#; b M= S e e S
Samples Surveyed for Gamma Radiation by RPTs: [ Yes No 7 i

Data Recorded by: : J.H. NEER /',//ﬁ//c&; _ 2 -S-cv

Data Checked by: Prit and S99 DAY, » CHORTH (waisioy 7 W M

Print and sign name

Vd

%Jg/m

B.11




Project: SITEWIDE SURVEILLANCE PRIO Date:

GROUNDWATER SAMPLE REPORT

2 -/0 -0 : Page 1 0of 2

Sampling FY Quarter. FEB/2000 QC Type: yy 4 Calculations: AECORD COPY
Well Number: ENW-MW2 A e [ . /0/ ':R ;) J 235 a
Total Purge Volume (gal}#25 - Purge Flow Rate (gal/min): A z %
s ku l WOHRING o A—
Pump Type: [Time on: | Water: Purge: Samp.: | Off:
0~ es3rloeie| ogse| 0905|0520
. SAMPLES COLLECTED .
BOXKT6 Quanterra Ineorporat COC No.: Y00-001-141 ) TOTAL ACTIVITY
I ZemtP M ’ 7 Se pp . -
1;1000mL;P  906.0_H3_| LSC'Tmmm {1) {None) 923LbL° 2000 REG. TRUCK
BOXKSS (Filtered) Quanterra St. Louis COC No.: Y00-001-165 24 '
1:500ML:G/P  6010_METALS_ICP: List1 {19) (N3t p <2) 9/ ¥ 29<(C
BOXKBO Quanterra St. Louis COC No.: Y00-001-165

1:20mL;P Activity Scan (None) A4

1;500mL;G/P  310.1_ALKALINITY: Alkalinity (1) (Cool4C) 9§ 204 &
- o X lo 3 it

1;500mL;P  300.0_ANIONS_C: List-1 (s)(cwcé) 9152040

¢ .

Total No. Boftles: ;;? Containment Code:  /oT LisreD Collector: R.T SICKLE
FIELD MEASUREMENTS

WaterLevel (TOCY: /7. 33 7pc | Drawdown (TOCY: 0 DA77 | Oil Sheen Yes (I N &

Prev. oH: NE Prev. DTW: M E-Tabe No: 9-5

Time o545 lorilorsz losstloesa lo903 oors

o Zol |2 1PV 749\ F-26 | 2.4F | 719 | 244 N\

Temo. (°C) ‘W 128 | 571 160 | je-5~ 12.1 | 2.6 \\

Cond. (us/cm) S/ | ¥y | g5t | 89| 7239 g2 | 956% \2 n /

Turb. (NTU) 12y | 79F | so.ul 3¢.¢ 39.0 | 562 | /557 \”////m

D. 0. (ma/l) €541 59551 S 88 e0)¢.43 |&-2¢ | (.05 \{V

A

Weather: c ¢~r}
Field Comments: WS ETare Pum P B HP3

z‘ml’dﬁ'ﬁ : Cﬂlﬁbk %, éﬂ-\—gu@* 22_1.4"#? _E“i!ﬁ?.f&ﬂ&

Pre Chack: __ PH 2-o/as’ Conp Y¥s~ | PostCheck PH 202/9° Comp Y35
_sTwi iv/w STy WYT STND Zodfis® STD g4

.,./ Shas, Jots 76T~ fssder vt -

Well capped and locked: [F¥es L1 No Logbook/Pg# :
Samples Survayed for Gamma Radiation by RPTs:  [] Yes [ZTo

JH.NEER /...

M-Sme ~HLT yq ¥4

Data Recorded by: 2 -/0~e0

Print

Data Checked by: m:?xwmm i 7 /AM | :: %Qr/ /r/A 2

- FIELD OBSERVATIONS . )

B.12
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GROUNDWATER SAMPLE REPORT

Project: SITEWIDE SURVEILLANCE PRIO Date: 2 10 ow
Sampling FY Quarter: FEB/2000 QC Type: A/ Af _ Calculations;
Well Number: ENW-MW3 At — I Y

Paae 10of 2

) Mo/l
Total Purge Volume (gal): ,ef}{ 33 Purge Flow Rate (gal/min): !

Pump Type: [imeon: {Water: {Purge: |Samp.. (Off:
/@ oS | @94¢} ooyl 1007 | (219
w SAMPLES COLLECTED
80)0;77 Quanterra Incorporated ) COC No.: Y00-001-142 TOTAL ACTIVITY
20 ;/7//7 e 7,077 52wt/ e
1;1000mL;P 0_H3_LSC: Tritium (1) (None) g13éoz0o &0 REG.TRUCK
BOXKE9 (Filtered) Quanten'a St. Louis COC No.: Y00-001-166 238

1:500mL:G/P  6010_METALS_ICP: List-1 (19) (HNO3topH @)  2/¥F2-0¥ <
BOXKB1 Quanterra St Louis COC No.: Y00-D01-166

1;20mL;P Activity Scan (Nong) ™~/
1:500mL;G/P  310.1_ALKALINITY: Alkalinity (1) (Cool 4C) 7/ ¥ 2940
1;500mL;P  300.0_ANIONS_IC: List-1 (5) (Cool 4C) & fy 1oy ©

Total No. Bottles: *1//2"7/“7{ Containment Code: V7" /57 &) Collsctor: 7 SICKLF
FIELD MEASUREMENTS

Water Level (TOCY: 57, &7 Drawdown (TOC:  A/2/)477) | Of Sheen ves O No

Prev. pH: NA Prev. DTW: ;{/A’ E-Tape No.: Gg—S )

Time - 54 5 1075 | 29581 1000 | fpos | 12/% \

oH z30 | 210 1497 ¢-9%¢)6-95| ¢.97 N

Temp. (°C fe.5 L yev lye. ¥ 131 142 | 120 \

Cond. (usicm) 229 1994 | 01l lo/c.,ol (o025 /069 \\C/;/

Turb. (NTU) 3257\ 44.F j6.5 1 (5.5 | 4. 93] /.63 i

D. O. fma) e Vg0l 4401 4.4¥| 4,321 426 5\

FIELD OBSERVATIONS

Weather: c&szkf oL Y,%/~
Field Comments:

PreChecke _ PH __Piaz/ee  Cowd Y35~ PostCheck: ¢4/ =_7./o'/e ° covp = {35
ST Fropfpstd  §T0I)  YYS Sol) o Footlre® smed= YYT
Comments: EnetgyNorthas? e/ e i : .

Well capped and locked: [¥¥es [ No W: WM—Sml —H2S"  pe 6
» Samples Surveyed for Gamma Radiation by RPTs: [ Yes No o7

Data Recorded by: J.H. NEER j H- 1/t~ 2 —1owe

Print and
Data Checked by: KRS it ,W ﬁ// /A
Print and sign name bl

B.13




GROUNDWATER SAMPLE REPORT

Project:  SITEWIDE SURVEILLANCE PRIO DoH Date: 2 y0- Pags 1 of 2
Sampling FY Quarter:  FEB/2000 QC Type: Calculations:
Well Number: ENW-MW4 M l /5"
Total Purge Volume (gal): /75 I)g 3¢ | Purge Flow Rate (gamin): /
Pump Type: - Timeon: |Water: |Purge: |Samp.. [Off:
Pe tovs— e | ot Loy 1iay
SAMPLES COLLECTED -
BoXK?Bz y Qu?;}e_rra ln?rporated COC No.: YO0-001-143 TOTAL ACTMVITY
e 1, s s )
1’1000mLP/’9060 H::Lsc Tnnumm(None) 923600 =2 qF-:g.‘TRUCK
BOXKSO (Filtered) Quantetra St, Louis €OC No.: Y00-001-167 2 R-25C
1:500mL;G/P  6010_METALS_ICP: List-1 (19) (HNO3 to pH <2) glyeoyo
BOXKB2 Quanterra St. Louis COC No.: Y00-001-167
1:20mLP  ActviyScan(None) 4 S/¢ 2040
1:500ml..G/P 310.1_ALKALINITY: Alkalinity (1) {Cool 4C) a) I¥ a0 o
1.500mL;P 300.0_ANIONS_IC: List-1 (5) (Cool 4C)
775 B ICKLE
Total No. Botﬁes:)é /7 Containment Code: AT~ 2.7 STED Collector: RT SIC L
< - FIELD MEASUREMENTS
water Level TOC: & Z.0 TUZ Drawdown (TOCY: ~/¢ DA 7B~ | Oii Sheen ves {1 No [
Prev. oH: NFK Prav. DTW: N A’ E-Tape No.: 955~
Time foxd VoS E Voo os” | 172
oH 229 | F30 | Z30% 2220 | 2.3] N\
Tomo. (C) /e | po .3 s8¢ {122 ~N .
Cond. {usfcm) cos”| cos | <76 (623 | £19 \ g/f “A/
i [ 74 / L/ OV
Turb. (NTU) 3.2 3¢.2129.{ |/5.e | .[9 \
D. O. tma/L) 2.6 726 |2/ | Zo/ .95
X ~
FIELD OBSERVATIONS —
Weather: L EAN . Culd “1° £
Field Comments: USElE  QPirmPBF

Pre Check: Pz Fuyv 3=

Cowpp=s Y35

Stz P 06/f0°

Post Check:

f//c- ?‘39/2.5"’ Cov) = 3

T 2 /s

Comments: Energy Northwest

Sra) = YYsT

I 2206 /10 @

<~ -
Well capped and locked: ['ves [ No

Samples Surveyed for Gamma Radiation by RPTSs:

Ove Gro

WM -SML —HLS _PyrEG

Data Recorded by: \’ H. NEER ﬂ YA /‘/-d&\ R ~r0-cR
Print and sign
Data Checked by: EK P.-\wORTH (VIMNW) Q /// / bo
N Print and $ion name Date

B.14




GROUNDWATER SAMPLE REPORT

Project: SITEWIDE SURVEILLANCE PRIO DPEB D g zuuu Pagedof 2
Sampling FY Quarter:  FEB/2000 QC‘T : - Calculations:
e YR 552
Well Number: ENW-MWS £73 L 12y A#: NN E
Total Purge Volume {gal): 22 Purge Flow Rate (gal/min): I pz O 2.,..[[..\ 'pw'ﬁa.. / , 'difsd
Pump Type: > ) [Time on: | Water: Purge: |Samp.: |Off: '
Greund 705 o | o742] joot) 1004 | jois
SAMPLES COLLECTED i
BOXI"(792 0 Mk Qua%?’n? Jnc;rggrﬁed COC No.: Y00-001-144 . TOTAL ACTIVITY
1;1000mL;P  906.0_H3_LSC: Tritium (1) (None) G2360%¢ =i

BOXKS1 (Filtered) Quanterra St. Louis

1;500mL,G/P  6010_METALS_ICP; Uist-1 (3

9) ‘(HNOGto pH <27)

: REG. TRUCK
COGC No.: YO0-001-168 2-§-20%

9152099

BOXKB3 Quanterra St. Louis COC No.: Y00-001-168
1:20mLP  AdiviyScan{None) © A~ A
1:500mL:G/P  310.1_ALKALINITY: Alkaliity (1) (Cool 4C) Ty 2040
1:500mL;P 300.0_ANIONS_IC: List-1 {5) {Cool 4C) 5 v 20M o
:J—”‘/' ' o~
Total No. Botties: 2 /5 Containment Code: ~ A/ 07 L ySTE ) colectorr: =T SICKLE
FIELD MEASUREMENTS
Water Level (TOCK (/. G - TOC_ | Prawdown (¥OC: Oil Sheen Yes O N &
Prev. pH: A4 | Pev.oW: A4 E-Tape No.: 29- 9/
Time 09t |ogsv 10953 logyF| jool /o1y \
oH 209 | 2% |2.00 gz | 794 | 757 |\
Tem. () et Yzt 1123 L irglimg | 16 F N
Cond. (us/cm) 399 1394 1395 | 4YC | 4Y49g | Y49 \<‘u L
- ) X}
Tub. (NTU) 193 | 146 | #.39 | 4-52 | 265 | 119 N
’ 7
pomts |3 9] 2021204 |90 |49 |03 Yo
FIELD OBSERVATIONS
Weather: SWVL—}L,’( Cleer SO~ A st
Field Comments: __DATEE 2 -§ ~cv
) T ME IGZO 5{;451..’2 K.ﬂ. FJX
Pamn P TDR 1324 -
YTHE CumPl A S pECONTAMINATEN Tw ALcotfANCE  wyTi SP3-2 .
PreCheck: __fH=_#.pfes” consd = V¥ PostCheck: gy = Jo9/12° conn = 34
STVDZE 20fo5 SIWD = 995~ ' STWs = FMf g5 srwn = YYST

Comments: Energy Northwest

‘Well capped and locked: [Q/(es 1 no
Samples Surveyed for Gamma

Data Recorded by:

Radiation by RPTs: [ Ye/s 3
JH.NEER /[, =

z

Logbook/F"g# Y [—//25‘/ Y

/" FEB 09 2000

Pring and sign nam..« 132 SORTH (Wi

Data Checked by:

Print and sign name

e = 7
DaloVL Id

B.15




Project SITEWIDE SURVEILLANCE PRIO

GROUNDWATER SAMPLE REPORT

Date:

< # 2-5—a

Page 1 of 2

Sampling FY Quarter: FEB/2000

QC Type: Calculations:

Well Number: ENW-MWé

£8e/24 PR Fxesyal
A#: ~ - l :

Total Purge Volume (<_;a|);5.l"'z — 24

Pump Type: / 0~

J1% Y4

[Time on:

Purge Flow Rate (gal/min): [
Water: Purge: |Samp: |Off:

gost W goez | 12l 1jas

/f,-lb-\p-,sc/ i¢cPM

BOXK80 Quanterra Incorporated

1;1000mL.;P
BOXK92 (Filtered) Quanterra St. Louis

1;500mL;G/P

BOXKB4 Quanterra St. Louis

1;20mL;P Activity Scan-{None)

906.0_H3_LSC: Tritium (1) (None)

6010_METALS_ICP: List-1 (19) (HNO3 to pH <2}

SAMPLES COLLECTED
coc No_.: Y00-001-145
7236020
COC No.: Y00-001-169

91y 2040
COC No.: Y00-001-169

2-% -2.00

e

Yy 2019
Ny aoHO

1,500mL;G/P
1,500mL:P

310.1_ALKALINITY: Alkalinity (1) {Coo! 4C)
300.0_ANIONS_IC: List-1 (5) (Cool 4C)

TFerl”

Total No. Bottles: 42~ {J Containment Code: 7 L s 7£7) Collector:

TOTAL ACTIVITY
wHEF i
REG. TRUCK

RT QIOKI F

FIELD MEASUREMENTS

Drawdown (TOCY: Oil Sheen

Water Level (TOCY: ¢/} . | Toc |

Yes

=

No

Prev. pH: P Prev. DTW: » /7‘ 4

E-Tape No.:

Time

Josd Voo o3 Loz | Jio

TR %R \

pH AT | A6 |\ FHD | 748 | 7-48 | 2-N¥ )

Temp. (°C) - H 1% JLe.Y V1.8 125 | /22

Cond. (usfem) qed 172 657 el £x7 )| o5

Turb. (NTU) @3 .22 2311 L9yl 1.391 (.33

D. 0. (ma/L) 5.5V -3 4. | i+ | Y.eo 4.5

z<

FIELD OBSERVATIONS

Weather: S 2 Clecr SVEE AU /52D

Field Comments: "DULA LoweTt & Y 49 Lck

DaTE 2-wo

T E e MTHE purp wiAS DECHTAMIwATE) T

AeCcrDRAre G

Pume IDE j431 w70 SP=32° [ he RR.rFvx

PreCheck: __PH= 7.09/1:° Comwp = Y3y | PostCheck: o = FZ.50 112

Cewp= Y35

St o4 [15Y  spvn s 44T STV = Z.c¢ J/o
Comments: Energy Northwest o ' e -

ST = Y5

Well capped and locked: ves O no LoghookPg#: ; m-sme - H2S

O ves
li‘l./\/‘&\

Samples Surveyed for Gamma Radiation by RPTs:

J.H. NEER

No

Data Recorded by:

L- G0

=

Data Checked by:

Priuan_«Lsignnm

B.16
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GROUNDWATER SAMPLE REPORT
Project: SITEWIDE SURVEILLANCE PRIO Date: , s Page 10f 2
Sampling FY Quarter: FEB/2000 QCType. . 2V 4/ Calculations: F
Wall Number: ENW-MW?7 Ad: p/j
AovE _ / VZ G P
Total Purge Volume {gal): w 025/ Purge Flow Rate (gal/min): /'/Z cPM
Pump Type [Time on: |Water:  {Purge: |Samp.: |Off:
ﬂO* 27~ 1929310995 | fooS) sop 5| 1035~
- SAMPLES COLLECTED ]
BOXKS1 Quanterra Incorpora €OC No.: Y00-001-146 TOTAL ACTIVITY.
i 2¢ P Hefed/iSy Scor 020 . om.z B
1;1000mLP  906.0_H3_LSC: Tritum (1) (None) 9236020 : gt REG. TRUCK
. BOXKS3 (Fifteted) Quanterra St. Louis €OC No.: Y00-001-170 28 R
‘ 1;500mL;:G/P  6010_METALS_ICP: List-1 (19) (HNO3topH <2)  F/ 23~ ©/©
Q i 2 Y00-001-170 )
BOXKB5 uanterra St. Louis _ COC No.: YOO-00 RECORD COPY
1:20mL;P  ActivityScan (None) A4 PROJ, 28023
1:500mL;G/P  310.1_ALKAUNITY: Atkalinity (1) (Cool 4C) UF2o1¥ CAT 3.5
1:500mLP  300.0_ANIONS_IC: List-1 (5) (Coot 4C) . s
- alxee  WORKING COPY
: KBrussE 0
Total No. Bottles: 1,/ fé:g Containment Code: A7 £ S7ED) . Collector: ‘ '
. FIELD MEASUREMENTS v »
Water Level TOCY: 2 o/ 2 s~ ToC Drawdown (TOC): Oit Sheen Yes [ No [ / 0 A
Prev. oH: . A | peotw. VT | E-Tave No.: So.5 o .
Time ‘oqq? 0958 {Joo2 | toes /0323 \ 599 .
oH 72251292 | 231 {7229 1 246 \ '
Temp. (°C) I3.a" 4.1 12-% 1 J3.¢C 2.0 : \
: N
Cond. {us/em) 1.3 1 4.1 9.9 | 10.0 | 154.% : y
N 8 Y 4 \%
Turb. INTU) 0.% V roa | 2-32 }11.33 | 210 N
D.O. (man} Jo2.0) 194.F | jov.S | J0a.2 | Ko.& \\
FIELD OBSERVATIONS ’
Weather: -
Field Comments: Pump Set pplo [u.!-; Lutl A nn fag P &
4 sz Loas = ) BT Lo G217
A 2o VERIPREATION UM Mo (FAIL Doty TV P QUAMO
#5 Discovered The Semples Takon wete N T _uzen fosio8 iy PUe qv Lou &ovd Zepacs b
Pra Chack: Ptz Peofasv conwr) Y5 Post Check: Pz 209/ . cowns= Y13
LSO Z Popfis Srwd ey ITAMD =Rayfrs®  Sram > ¢YS
. Energy '“‘"""__.’51 st o _
P :
Woell capped and locked: B/Yes O ne wM-SmiL - I-/Ls Ag‘ga
M Sampies Surveyed for Gamma Radiation by RPTs: 3 Yes No L4
ER
Data Recorded by: J.H. l He Mg, FEB 1 5 2000
Print and .
Data Checked by: B RAWORTH (vl 4MM ,2//;,/@ '
Print and sign name i a4

B.17




GROUNDWATER SAMPLE REPORT

Project: SITEWIDE SURVEILLANCE PRIO Date: o)) o Page 1of 2
Sampling FY Quarter:  FEB/2000 QC Type: Iy 4 Calculations:
Well Number. ENW-MW3 ART o RECORD COPY
. 7 ehou,_ 28023
Total Purge Volume (gal): /,% 2 é Purge Flow Rate (gal/min): ) CAT, 7 3 2
Pump Type: imeon: |Waler. |Purge: |Samp.: JOf: WORKING COPY
Pr- gz g Lrad Lze Lo
SAMPLES COLLECTED
BOXKS: ; 2 y P()uanterra)!m;org;rated COC No.: Y00-001-147y TOTAL ACTIVITY
o M cfe¥i
1;1000mL:P soeoﬁa Lsc: Tmum({U((NOﬂe) 92923Cole op';fw REG. TRUCK
BOXK94 (Filtered) . Quanterra St. Louis COC No.: Y00-001-171V 3-8~
1;500mL:G/P  6010_METALS_ICP: List-1 (19) (HNOS to pH <2} g5 to o f’
BOXKB6 Quanterra St. Louis COC No.: YO0-001-171
1;20mL:P Activity Scan {None) A
1:500mL:G/P 310.1_ALKALINITY: Alkalinity (1) {Cool 4C) 7/5/2,0 we
1;500mL;P 300.0_ANIONS_IC: List-1 (5} (Coot 4C}) ¢7 152 ”7 g
RT SICKLE
Total No. Bottles: 12 ContainmentCode: w07 LyS7E D Collector:
FIELD MEASUREMENTS
WaterLevel (TOCY: 3 {, YO 72« | Drawdown (TOCY: Oil Sheen ves (I N .
"{ Prev. pH: N V.8 Prav. DTW: /\/A’ ETaoNo:  §&_
Time HIF 122 1 H2ad | 1028 | l;vo | 1/39
oH 747 Z2.20| P V| 7ee | 2gF
1
Temp. (°C) /3.2 1i13.6 1 N 1/ /5.9 l/eo9 1! \
4
Cond. (us/om) 228 | 20¢ Vlswa (517 |5X0 | 572 2
‘ - <t/
Turb. (NTW) 23y ey 4| 513 dpo | 2.29 505 S,
D.0. (mal) 5931 29017229 270 | 222 |22 \\
o N\
FIELD OBSERVATIONS

Weather ____ (luercent 2 Cold HI1°E w3 @ r75mpl Su)

Data Recorded by: J.H. NEER / Moo e

Field Comments: Jo Fﬂom ENVERCY N IF (&S] ;5 I2A ey, /L Seim elc
RSE1Mg Pumpt J3eYy
Pre Check: P Poles™ Comwdy 75— PostCheck: /4 22,/ 9/ 2, s"’ curp 4¢3
Srrvd e frs ST Yy~ CWJL ;. [10° rrarp ¥YYS
Comments: Energy Northwest ’
Well capped and locked: [FVes [ No Loghook/Pg# : W M~c 1 =4S pe o5
Samples Surveyed for Gamma Radiaton by RPTs:  [1 Yes [4No e

R=flo0

Data Checked by: P ERPAMORTH (o, £ f/M

Print and sign name

Date ,%//I//&J

Date
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-{ Sampling FYQuartar FEBm‘JO

Well Number: ENW-MWS

Total Purge Volumnse (gal): /‘7 ?5, 2 s Pyrge Flow Rate (gal/min): (
_PumpType“’ / Tme on: | Water: Purge: |[Samp. }JOft |
1 G- Draedraslizszlizssless
’ : S SAMPLES COLLECTED .
BOXKS3 Quantg ol COC No.: Yooom-ms/
[ zomtp ﬂcrg}mfgﬂ ' . -
1;1000mL;P  906.0_H3_LSC: Trifium (1) (None) <7 Z 3 gaw .
BOXK84. - CQuantemaincorporated - : COC No.: Yoow1-14s/ .
t 20082 - GeFedile ‘

1;1000mL:P’  906.0_H3 LSC! m(i)(Notw) 9 2 2 Go2p

BOXKSS (Fmered) Quantena SL touis -

. COCNo.: Y00-001-172'/ ;

1500mL;G/P  6010_METALS._ mwz(zs)mnosmpaa) G 15240 .
BOXK96 (FiMered) Quanteira St Louis . : cocmmooom-m/ -
1500mL.GIP sow.METALs iCP'L:st1(19)(HN03topHd) 7/5-/&9!-[6
Total No. Bottes: g8’ 75 Contarment Code: s 0T £:45 75 0 " Colector: - ﬁT SICKLE
T FIELD MEASUREMENTS . N B
Water Level (TOC: -3 /.5¢— sz | Drawdawnﬂ'OC\ Cisheen ~ . Yes 17 N BT
Prev.o: > A prev.otw: VA ETeveNo: F5-5— L
Time 1220 Y225 1229 | 1233 252N | AN
oH 7226 \ Py | 25% | 252 | R.5K AN 1, A
Tomo, C) pux Ve | (e | 2.9 {1790 Y &
cousem | <a0 | (195 gt 17/29) weo SN
Turb. (NTU) g2 | 4.19 | 2.5 |2 25| 6575 N
pomt |22 |po2|2 |22l | 783 - N \
N FIELD OBSERVATIONS
Weather: . Adbjﬁlﬂ'{f;’(y/rf A0 ) 235 gl
Field Comments: WIS IV LE YL o b A B : e
ProCheck . PH= /9 fo 50 oy yyZ . |PostChece - py= 25 /11°  cow e 3G
SWD' 2:0¢ Qo s:wg ‘/v( . ST ':7-.4/19 __ S > ‘/ﬁﬂs"
: Sopi o :%:’A_ﬂ”‘s?
Well capped and locked: mes El No LogbooklPs# I SME S s B
SamplesSurveyedfo:GanunanaMonbyﬂPTs. O Yes [T ‘ O
bamrecotedtty _ JHNEER . Hnleen 2-tr-0,
Data Checked by: e wm(wmwm / W W : 017/4%&
Print snd sign name

Date



Project: SITEWIDE SURVEILLANCE PRIO

GROUNDWATER SAMPLE REPORT

°PEB 08 2000

Page 1of 2

Sampling FY Quarter: FEB/2000

Calculations:

Well Number, ENW-31 (M w3j)

Total Purge Volume (gal): —e——

Purge Flow Rate {(gal/min): B —

Pump Type:
--=—

Time on:

2930

Water;

0§30

Purge: |

015\ sk

Off:
/g

- BOXK85 Quanterra Incorporated

1;1000mL:P
BOXK97 (Filtered).

1;500mL:G/P
BOXKB9

Quanterra St. Louis

Quanterra St. Louis

1,20mL;P
1;500mL;G/P
1:500mL:P

Activity Scan (None)

300.0_ANIONS_IC: List-1 (5) (Cool 4C)

906.0_H3_LSC: Tritium (1) {(None) § 2 34020

310.1_ALKALINITY: Alkalinity (1) {Cool 4C) 9/ & 3590

¥

SAMPLES COLLECTED
COC No.: Y00-001-150

e
~REG-FRYGK—
COC No.: Y00-001-174

6010_METALS_ICP: List-1 (19} (HNO3 10 pH <2) 797 60/ 0

COC No.: Y00-001-174

e fLllead

Total No. Boties: 11 Containment Code: . _ CollectoH- JONES
FIELD MEASUREMENTS

Water Leve! TOC: A/ A Drawdown (100 A/A Oil Sheen vee O N~ O g4

Prev. pH: VAL s Prev. DTW: M,/*’/’W"" E-Tape No.: ' . /V/f

Time O[/ 9‘7 0?53 /0/0 \ .

o g.02]%.0¢| .12 T~ f

Temo. (C) [$.21/8.2117.7 g

Cond. (usfem) 353 | 35U-[H2 ~ 12/
Tuib. (NTU) 3.7/ 11.75 11,30 ] ~TE

D. 0. tmalL) 105l .91 HSo 41

_ .05 N
X ~_

. FIELD OBSERVATIONS

weather s/ 624, cpnery S5 ° . -

Field Comments: rr . ; 7 st [ B =

Qend. D Serp e FES

Pre Check: 2 30 Ay D5 Post Check: 7. 0681205 " —

C o lifrmalel]

Comments: ENW supply well

200 AT S <

LoghookPgt - win-smi{—#H19

Well capped and locked: [HYes (3 No Qe 75
Samples Surveyed for Gamma Radiation by RPTs: [ Yes [J-No LI

ous sty D-R BREWINGTO (0. /z,ﬁ@um,zﬁfw __FEB 08 200
Data Checked by: mmﬁ::ﬂi—.':ﬁca'r.-. .. W — i}/ﬁ /d/) :

B.20



°PER 0.8 2000

Sampling FY Quarter: FEB/2000 QC Type: _& Calculations: .
Well Number: ENW-32 Q’) i3 2__) A¥: W [
Total Purge Voluma (gal): . /I/ ﬂ_ _1p ink:

Pump Type: Timeon: |Water, | Purge: Samp.: | Off:

Vi 30 | 0730| /0% 14| /05
SAMPLES COLLECTED
BOXK86 ) Quanterra Incorporated COC No.: Y00-001-151 TFOTALACTIVITY ™
1:1000mL;P  S06.0_H3_LSC: Tritum (1) (Nong) #2360 20 “REG-TROCK~
BOXKSS (Filtered) Quanterra St. Louis COC No.: Y00-001-175 .

pos vy
1:500mL:G/P 6010_METALS_ICP: List-1 (19) (HNO3 to pH <2) F-#-2THC Fr¢20§0

BOXKCO Quanterra St. Louis COC No.: Y00-001-175 - )
1;20mL;P Activity Scan (None) . g]’lﬂl fwm

1:500mL:G/P  310.1_ALKALINITY: Alkaliniy (1) {Cool 4C) ‘?’i’lﬁ‘w t@)u./)
1:500mL;P  300.0_ANIONS_IC: List-1 (5) (Cool 4C)

Total No. Bottles: 11 Containment Code: Colfector: SBNOP .H
FIELD MEASUREMENTS

Water Leved TOCY /) Drawdown (TOC): VA Oil Sheen Yes [J No [
Prev. pH: W\IK/WO'W Prev. DTW: u/n,/G/n/rW E-Tape No.: /l//?‘
Time /035 11042 (045 | 1100 |~
p 2.95 | $.0718.0919-03 .
Temp. (°C) (74 1i72.6 11N O 1o g 74 p
Cond. (usfom) 35; |353 1354 350 WA‘;
Turb. (NTU) 95 | ‘1-5‘ 561 .55 N~
D. 0. (malL) NCRE ﬁgﬂﬁ. FANE N\

-1 :

A AN
FIELD OBSERVATIONS
Weather: %\-U‘Lud A%@t’(/ 32°
Fi ::1 Cmeents _
, Y, SR 7Y/
Pre Check: 7206 AT 237C Past Check: 207 s A2]"~
2. 00 AT Q5 < 202 T L7~

Comments: ENW supply well
Well capped and locked: [%¥es [J No Logbook/Pg# : S 04?2
Samples SurveyedforGammaR:lahon byRPTs: [ Yes [@Wo o s HLG 7¢

Data Recorded by: D. R BREW!NGInm

Print and
Data Checked by: aWE"K Wu"'C’-fn'( (‘af...h‘lf
. Print and sion name

FEB 0 8 2000
2 /e/0
£ £

B.21




Appendix C

Analytical Results for Phase I Evaluation of the
618-11 Burial Ground




Table C.1. Tritium Results for 618-11 Burial Ground Investigation, February 2000

Value Lab :
Constituent|Sample Number Well Name Sample Date Reported Units Qualiﬁer") MDA
Tritium BOXIW7 699-10-E12 02/08/2000 232E+04 | pCilL 2. 73E+02
Tritium BOXK00 699-12-4D 02/07/2000 1.85E+03 | pCilL 2.71E+02
Tritium BOXKO1 699-13-1A 02/08/2000 233E+04 |pCi/L 2.57E+02
Tritium®  |BOXKO01 DUP [699-13-1A DUP 02/08/2000 2.40E+04 | pCi/L 2.57E+02
Tritium BOXK29 699-13-1B 02/08/2000 3.00E+02 | pCi/L ] 2.58E+02
Tritium BOXK30 699-13-1C 02/08/2000 1.10E+02 | pCi/L U 2.55E+02
Tritium BOXK47 699-13-3A 02/07/2000 7.23E+06 | pCi/L 4.87E+02
Tritium BOXK48 699-13-3A 02/07/2000 6.89E+06 | pCi/L , 4.73E+02
Tritium BOXK49 699-15-15B 02/08/2000 7.00E+01 | pCVL U 2.57E+02
Tritium BOXKS55 699-17-5 02/07/2000 8.15E+01 | pCi/L U 2.73E+02
Tritium BOXKS57 699-21-6 02/07/2000 2.13B+04 | pCiL 2.73E+02
Tritium BOXKS58 699-8-17 02/08/2000 5.44F+04 | pCi/lL 2.73E+02
Tritium BOXK59 699-9-E2 02/10/2000 1.75E+03 | pCi/lL 2.80E+02
Tritium®® |BOXK59 DUP |{699-9-E2 DUP 02/10/2000 1.67E+03 | pCi/L 2.82E+02
Tritium BOXK75 C3071/ENW-MW1 02/09/2000 1.04E+04 | pCi/L 2.72E+02
Tritum® |BOXK75DUP |C3071/ENW-MW1DUP  }02/09/2000 1.00E+04 | pCi/L 2.72E+02
Tritium BOXK76 C3072/ENW-MW2 02/10/2000 1.85E+03 | pCiL 2.79E+02
Tritium BOXK77 C3073/ENW-MW3 02/10/2000 1.16E+03 | pCi/L 2.82E+02
Tritium BOXK78 C3074/ENW-MW4 02/10/2000 1.20E+04 | pCi/L 2.79E+02
Tritium BOXK79 C3075/ENW-MW5 02/09/2000 1.41E+04 | pCilL 2.72E+02
Tritium BOXKS80 C3076/ENW-MW6 02/09/2000 3.79E+03 | pCi/lL 2.73E+02
Tritium BOXKS1 C3077/ENW-MW7 02/15/2000 5.10E+01 | pCilL U 2.69E+02
Tritium®™ |BOXKS81 DUP |C3077/ENW-MW7DUP  |02/15/2000 6.48E+01 | pCi/L U 2.73E+02
Tritium BOXK82 C3078/ENW-MWS8 02/11/2000 3.51E+02 | pCi/L J 3.09E+02
Tritum®™  |BOXK82DUP {C3078/ENW-MWSDUP  |02/11/2000 5.02E+02 | pCi/L 3.04E+02
Tritium BOXKS83 C3079/ENW-MW9 02/11/2000 2.43E+03 | pCi/L 3.01E+02
Tritium BOXK84 C3079/ENW-MW9 02/11/2000 2.84E+03 | pCi/L 3.03E+02
Tritium BOXK85 ENW-31 02/08/2000 -3.98E+01 | pCiL U 2.74E+02
Tritium BOXK86 ENW-32 02/08/2000 -3.51E+01 | pCi/L U 2.72E+02
Quality Control Samples
Tritium®  |BOXK60 EBL 121/699-13-3A 02/07/2000 - 9.93E+01 | pCi/L U 2.72E+02
Tritium®® |BOXK60DUP |EBL 121/699-13-3A DUP  [02/07/2000 1.76E+02 | pCi/L U 2.72E+02
Tritum®  |BOXK61 EBL 122/699-13-3A 02/07/2000 1.79E+02 - | pCi/L U 2.74E+02
Tritium BOXK62 EBL123/699-13-1B 02/08/2000 8.45E+01 |pCi/L U 2.73E+02
Tritium BOXK63 EBL124/C3075/ENW-MW5 [02/09/2000 231E+02 | pCiVL U 2.56E+02
Tritium BOXK66 FTB 322/699-13-3A 02/07/2000 7.04E+01 | pCiL U 2.72E+02
Tritium BOXK67 FTB 323 /699-21-6 02/07/2000 1.30E+02 |pCilL U 2.73E+02
(a) U = Result is less than the minimum detectable activity (MDA).
J = Estimated result (J qualifier has not been assigned to all preliminary data).
(b) Lab duplicate.

(c) Before sampling.

(d)

After sampling.




Table C.2. Tritium Results for 618-11 Burial Ground Investigation, Thermo NUtech
Laboratory, February 2000

Constituent |Sample Number| Well Name |Sample Date{Value Reported| Units | Lab Qualifier | MDA
Tritium BOXJTS 699-13-3A 02/07/2000 741E+06  |pCi'L 2200
Tritium® BOXJTS DUP  {699-13-3A DUP |02/07/2000 7.55E+06  |pCi/lL 2200

(a) Lab duplicate.
MDA = Minimum detectable activity.

C2




Table C.3. Radionuclide Results for 618-11 Burial Ground Investigation, February 2000

Sample Sample Value Lab Reporting
Constituent Number Well Name Date | Reported |Units | Qualifier™| Limit MDA

Antimony-125 BOXK02  |699-10-E12 02/08/2000 |-9.51E+00 |[pCi/L| U  |1.83E+01  |1.83E+01
Beryllium-7 BOXK02  [699-10-E12 02/08/2000 |-2.02E+01 |[pCVL| U  |5.44E+01 [5.44E+01
Cesium-134 BOXK02 699-10-E12 02/08/2000 |-2.97E+00 |pCi/L| U  [7.35E+00 |7.35E+00
Cesium-137 BOXKO02 699-10-E12 02/08/2000 [3.97E-01 |pCiL| U  [9.09E+00 |9.09E+00
Cobalt-60 BOXK02  |699-10-E12 02/08/2000 |-1.01E+00 |[pCi/L| U  [8.87E+00 [8.87E+00
Europium-152 BOXKO02  [699-10-E12 02/08/2000 |-2.55E+00 |pCVL| U  [2.11E+01 |2.11E+01
Europium-154 BOXKO02  [699-10-E12 02/08/2000 |2.11E+00 |pCi/L| U  [2.33B+01 |2.33E+01
Europium-155 BOXK02  |699-10-E12 02/08/2000 [4.97E+00 |pCV/L| U |1.72B+01 |1.72E+01
Gross alpha BOXKO02 699-10-E12 02/08/2000 {3.71E+00 |pCi/L 1.79E+00 |1.79E+00
Gross beta BOXKO02  [699-10-E12 02/08/2000 {1.09E+01 | pCi/L 2.99E+00 |2.99E+00
Todine-129 BOXKO02 699-10-E12 02/08/2000 [1.78E-02 |pCi/L| U  |2.69E-01 |2.69E-01
Plutonium-238 BOXK02 699-10-E12 02/08/2000 |-2.75E-02 |pCi/L| U  [3.04E-01 |3.04E-01
Plutonium-239/240 |BOXK02  {699-10-E12 02/08/2000 |-3.93E-03 |pCVL| U  [1.98B-01 |1.98E-01
[Potassium-40 BOXK02  [699-10-E12 02/08/2000|-5.01E+01 [pCiVL| U  |1.96E+02 |1.96E+02
[Ruthenium-106 BOXKO02  |699-10-E12 02/08/2000 |-1.46E+01 |pCi/L| U  [6.72B+01 |6.72E+01
Technetium-99 BOXK02  [699-10-E12 02/08/2000 |8.55E+01 | pCi/L 1.23E+01 |1.23B+01
Total beta BOXK02  [699-10-E12 02/08/2000 [-8.58E-02 {pCiL| U = |[8.11E-01 [8.11E-01
radiostrontium
Uranium BOXK02  |699-10-E12 02/08/2000 |5.15E+00 | ug/L 7.29E-02 |7.29E-02
Uranium-234 |BOXKO02  |699-10-E12 02/08/2000 |2.37E+00 | pCi/L 3.61E-01 |3.61B-01
Uranium-235 BOXK02  |699-10-E12 02/08/2000[9.23E-02 |pCi/L| U  |2.62E-01 [2.62E-01
Uranium-238 BOXKO02  [699-10-E12 02/08/2000 {1.43E+00 |pCi/L 3.49E-01 |[3.49E-01
Uranium-234® BOXK02 699-10-E12 DUP 02/08/2000 |1.88E+00 | pCi/L 1.24E+00

DUP ,
Uranium-235® BOXK02 699-10-E12 DUP 02/08/2000 {1.31E-01  |pCi/L U 1.24E+00

DUP
Uranium-238® BOXK02 699-10-E12 DUP 02/08/2000 {1.04E+00 |pCi/L 8] 1.09E+00

DUP
Antimony-125 BOXIWO  |699-12-4D 02/07/2000|-5.16E+00 |pCiL| U 1.94E+01
Beryllium-7 BOXJWO  |699-12-4D 02/07/2000 [-9.76E+00 |pCi/L| U 6.89E+01
Cesium-134 BOXJW0  |699-12-4D 02/07/2000 |-4.53E+00 |pCi/L U 5.77E+00
l[Cesium-137 BOXJWO  [699-124D 02/07/2000 [3.09E+00 |pCiL| U 9.67E+00
Cobalt-60 BOXJWO  |699-12-4D 02/07/2000 |-1.41E+00 |{pCilL| U 7.81E+00
Europium-152 BOXJWO  |699-12-4D 02/07/2000 [-4.75E+00 |pCiL| U 2.23E+01
Europium-154 BOXJWO  |699-12-4D 02/07/2000 |-8.12E+00 |pCi/L| U 2.10E+01
Europium-155 BOXJWO  |699-12-4D 02/07/2000 [2.67E+00 |pCilL] U 1.51E+01
Gross alpha BOXJWO  [699-12-4D 02/07/2000 |3.44E+00 | pCi/L 1.80E+00
Gross beta BOXJWO  |699-12-4D 02/07/2000 {7.63E+00 |pCi/L 2.81E+00
Todine-129 BOXJWO  [699-12-4D 02/07/2000|-1.88E-02 |pCilL| U 2.93E-01
Plutonium-238 BOXJWO  |699-12-4D 02/07/2000 |-3.55E-03 {pCi/L] U 1.78E-01
Plutonium-239/240 [BOXJWO  |699-12-4D 02/07/2000 [0.00E+00 |pCiL| U 1.20E-01
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Table C.3. (contd)
Sample ‘Sample Value  Lab Reporting
Constituent Number Well Name Date Reported | Units | Qualifier™| Limit MDA
Potassium-40 BOXTWO 699-12-4D 02/07/2000 |6.15E+01 | pCi/L 1§} 1.05E+02
Ruthenium-106 BOXJWO 699-12-4D 02/07/2000 |-1.11E+01 |pCi/L U 6.97E+01
Strontium-89/90 BOXJWO 699-12-4D 02/07/2000 |-1.20E-01 |pCi/L U 6.06E-01
Technetium-99 BOXJWO 699-12-4D 02/07/2000 |5.17E+00 | pCi/L U 1.23E+01
Uranium BOXIWO 699-12-4D 02/07/2000 |5.87E+00 | ug/L 7.29E-02
Uranium-234 BOXJWO 699-12-4D 02/07/2000 |1.80E+00 | pCi/L 3.53E-01
Uranium-235 BOXJWO 699-12-4D 02/07/2000 {2.35E-02  {pCi/L U 2.68E-01
Uranium-238 BOXJWO 699-12-4D 02/07/2000 {1.91E+00 |pCi/L 3.01E-01
Uranium® BOXIWO 699-12-4D DUP 02/07/2000 {5.70E+00 | ug/L 7.29E-(2
, DUP
Antimony-125 BOXJW9 699-13-1A 02/08/2000 |-9.44E+00 |pCi/L U 2.12E+01 [2.12E+01
Beryllium-7 BOXJW9 699-13-1A 02/08/2000 |7.57E+00 {pCi/L U 7.52E+01 |7.52E+01
Cesium-134 BOXIW9 699-13-1A 02/08/2000 |-4.72E+00 | pCi/L U 8.59E+00 |8.59E+00
Cesium-137 BOXTW9 699-13-1A 02/08/2000 |-2.66E+00 |pCi/L U 7.86E+00 |7.86E+00
Cobalt-60 BOXIW9 699-13-1A 02/08/2000 {1.08E+00 |pCi/L U 1.06E+01 |1.06E+01
Europium-152 BOXIW9 699-13-1A 02/08/2000 |6.04E+00 | pCi/L U 2.47E+01 |2.47E+01
Europium-154 BOXJW9 699-13-1A 02/08/2000 |-1.456+01 |pCi/L U 2.41E+01 [2.41E+01
Europium-155 BOXIW9 699-13-1A 02/08/2000 |1.28E+01 |pCi/L U 2.19E+01 (2.19E+01
Gross alpha BOXIW9 699-13-1A 02/08/2000 |4.16E+00 | pCV/L 1.93E+00 {1.93E+00
Gross beta BOXIW9 699-13-1A 02/08/2000 [9.61E+00 |pCV/L 2.99E+00 {2.99E+00
lodine-129 BOXIW9 699-13-1A 02/08/2000 |1.29E-01 | pCi/L U 2.52E-01 |2.52E-01
Plutonium-238 BOXJW9 699-13-1A 02/08/2000 |0.00E+00 |pCi/L U 9.84E-02 (9.84E-02
Plutonium-239/240 {BOXJW9 699-13-1A 02/08/2000 {0.00E+00 |pCi/L U 9.84E-02 {9.84E-02
Potassium-40 BOXIW9 699-13-1A 02/08/2000 |-1.06E+02 |pCi/L U 2.06E+02 |2.06E+02
Ruthenium-106 BOXJW9 699-13-1A 02/08/2000 |6.06E+00 | pCi/L U 7.94E+01 |7.94E+01
Technetium-99 BOXJW9 699-13-1A 02/08/2000 [3.01E+01 |pCi/L ; 1.22E+01 |1.22E+01
Total beta BOXJW9 699-13-1A 02/08/2000 [2.02E-01  |pCi/L U 6.93E-01 |6.93E-01
radiostrontium
Uranjum-234 BOXJW9 699-13-1A 02/08/2000 {2.77E+00 |pCilL 2.46E-01 {2.46E-01
Uranium-235 BOXJW9 699-13-1A 02/08/2000 |-1.04E-02 |pCi/L U 2.17E-01 |2.17E-01
Uranium-238 BOXIW9 699-13-1A 02/08/2000 {1.29E+00 |pCi/L 2.32E-01 |2.32E-01
Gross alpha® BOXIW9 699-13-1A DUP 02/08/2000 |4.29E+00 | pCV/L 2.06E+00
DUP
Plutonium-238®  |BOXJW9 699-13-1A DUP 02/08/2000 }0.00E+00 | pCi/L u 9.52E-02
DUP
Plutonium-239/240® {BOXJW9 699-13-1A DUP 02/08/2000 |0.00E+00 | pCi/L U 9.52E-02
DUP
Antimony-125 BOXJIX6 699-13-1B 02/08/2000 {3.58E+00 | pCi/L U 2.10E+01 |2.10E+01
Beryllium-7 BOXJX6 699-13-1B 02/08/2000 [2.42E+01 | pCi/L U 6.19E+01 |6.19E+01
Cesium-134 BOXIX6 699-13-1B 02/08/2000 |-4.64E+00. |pCV/L U 6.92E+00 (6.92E+00
Cesium-137 BOXJX6 699-13-1B 02/08/2000 |1.03E+00 |pCi/L U 8.19E+00 |8.19E+-00
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Table C.3. (contd)

Sample Sample Value Lab Reporting
Constituent Number Well Name Date Reported | Units | Qualifier™| Limit MDA
Cobalt-60 BOXJX6 699-13-1B 02/08/2000 {3.49E-01  |pCi/L U 9.82E+00 |9.82E+00
Europium-152 BOXJX6 699-13-1B 02/08/2000 |-2.28E+00 |pCi/L U 2.00E+01 |[2.00E+01
 [{Buropium-154 BOXJIX6 699-13-1B 02/08/2000 [8.71E+00 | pCi/L 8] 2.96E+01 |2.96E+01
|[Europium-155 BOXIX6 699-13-1B 02/08/2000 [-9.32E+00 |pCi/L §] 1.65E+01 |1.65E+01
Gross alpha BOXJX6 699-13-1B 02/08/2000 |2.24E+00 | pCi/L J 1.69E+00 |1.69E+00
lGross beta BOXTX6 699-13-1B 02/08/2000 |6.52E+00 | pCi/L 2.96E+00 |2.96E+00
lodine-129 BOXIX6 699-13-1B 02/08/2000 [-3.53E-02 | pCi/L U 2.98E-01 |2.98E-01
Potassium-40 BOXIX6 699-13-1B 02/08/2000 |-6.82E+01 |pCi/L U 1.28E+02 |1.28E+02
Ruthenium-106 BOXJX6 699-13-1B 02/08/2000 |-1.15E+01 | pCi/L U 7.05E+01 |7.05E+01
Technetium-99 BOXJX6 699-13-1B 02/08/2000 |1.58E+00 | pCi/L U 1.22E+01 |1.22E+01
Total beta BOXJX6 699-13-1B 02/08/2000 |-4.72E-02 | pCi/L U 7.05E-01 |7.05E-01
radiostrontium ’ . .
Antimony-125 BOXJY0 699-13-1C 02/08/2000 |-2.00E-01 | pCi/L U 1.87E+01 |1.87E+01
Beryllium-7 BOXJY0 = [699-13-1C 02/08/2000 |2.05E+01 | pCi/L U 6.62E+01 |6.62F+01
|Eesium-134 BOXJYO 699-13-1C 02/08/2000 |-3.37E+00 |pCi/L U 8.45E+00 |8.45E+00
fcesium-137 BOXJYO 699-13-1C 02/08/2000 |-1.26E+00 |pCi/L U 8.61E+00 |8.61E+00
[Cobalt-60 BOXJYO 699-13-1C 02/08/2000 |2.19E+00 |pCi/L U 1.15E+01 |1.15E+01
Europium-152 BOXJYO 699-13-1C 02/08/2000 |2.20E+00 | pCi/L U 221E+01 [2.21E+01
Europium-154 BOXJYO 699-13-1C 02/08/2000 |-2.03E+00 |pCi/L U 3.11E+01 [3.11E+01
Europium-155 - |BOXJYO 699-13-1C 02/08/2000 |3.43E+00 | pCi/L U 1.71E+01 |1.71E+01
Gross alpha BOXJY0 699-13-1C 02/08/2000 {5.59E-01  |pCi/L U 1.88E+00 |1.88E+00
Gross beta BOXJY0 699-13-1C 02/08/2000 |7.32E+00 | pCi/L 3.02E+00 |3.02E+00
lodine-129 BOXJYO 699-13-1C 02/08/2000 |1.18E-01 |pCi/L U 2.88E-01 |2.88E-01
Potassium-40 BOXJY0 699-13-1C 02/08/2000 |-2.12E+01 |pCi/L §] 2.04E+02 |2.04E+02
Ruthenium-106 BOXJYO 699-13-1C 02/08/2000 |-1.29E+00 |pCi/L U 7.28E+01 |7.28E+01
Technetium-99 BOXJYO 699-13-1C 02/08/2000 |-5.68E+00 |pCi/L U 1.23E+01 {1.23E+01
Total beta BOXJTYO 699-13-1C 02/08/2000 |2.84E-01  |pCi/L U 7.37E-01 [7.37E-01
radiostrontium
Antimony-125® BOXJY0 DUP|699-13-1C DUP 02/08/2000 {-9.30E+00 |pCi/L U 2.09E+01
Beryllium-7® BOXJY0 DUP|699-13-1C DUP 02/08/2000 |5.08E+00 |pCi/L U 7.46E+01
l[Cesium-134® BOXJY0 DUP|699-13-1C DUP 02/08/2000 |-3.24E+00 |{pCilL| U 7.76E+00
ICesium-137® BOXJYO0 DUP|{699-13-1C DUP 02/08/2000 |2.52E+00 |pCi/L U 9.02E+00
Cobalt-60® BOXJY0 DUP|699-13-1C DUP 02/08/2000 |-1.08E+00 |pCi/L U 8.29E+00
Europium-152® BOXJY0 DUP|699-13-1C DUP 02/08/2000 |-3.08E+00 |pCi/L U 2.12E+01
Europium-154® BOXJY0 DUP|699-13-1C DUP 02/08/2000 |{7.67E+00 |pCi/L U 2.99E+01
Europium-155® BOXJY0 DUP|699-13-1C DUP 02/08/2000 |3.05E-01 | pCi/L U 1.57E+01
Potassium-40® BOXJY0 DUP|699-13-1C DUP 02/08/2000 {3.54E+00 | pCi/L U 2.53E+02
Ruthenium-106®  {BOXJY0 DUP|699-13-1C DUP 02/08/2000 [2.78E+00 |pCi/L U 7.58E+01
Antimony-125 BOXJTS 699-13-3A 02/07/2000 |-7.46E+00 | pCi/L U 1.49E+01
Antimony-125 BOXJT9 699-13-3A 02/07/2000 |-6.24E+00 | pCi/L U 2.11E+01
[Beryltium-7 BOXJTS 699-13-3A 02/07/2000|-1.21E+01 |pCi/L 1§ 5.27E+01
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Table C.3. (contd)

Sample Sample Value Lab Reporting

Constituent Number Well Name Date Reported | Units | Qualifier™ | Limit MDA
Beryllium-7 BOXJT9  |699-13-3A 02/07/2000 |-3.24E+00 |pCiL| U 6.41E+01
Cesium-134 BOXJTS  |699-13-3A - 02/07/2000 [7.69E-02 |pCilL| U 7.12E+00
Cesium-134 BOXIT9  |699-13-3A 02/07/2000|2.54E-01 |pCiL| U 8.54E+00
Cesium-137 BOXITS  |699-13-3A 02/07/2000 |-147E+00 |pCiL] U 7.49E+00
Cesium-137 BOXIT9  |699-13-3A 02/07/2000 |-3.27E+00 |pCilL] U 8.21E+00
Cobalt-60 BOXJTS  |699-13-3A 02/07/2000 |1.54E+00 |pCilL] U 8.39E+00
Cobalt-60 BOXJT9  |699-13-3A 02/07/2000 [9.89E-01 |pCi/L| U 8.75E+00
Europium-152 BOXJTS  |699-13-3A 02/07/2000 [1.20E+01 |pCilL| U 1.76E+01
Europium-152 BOXJT9  [699-13-3A 02/07/2000 |1.05B+01 |pCilL| U 2. 47E+01
Europium-154 BOXJTS  |699-13-3A 02/07/2000 |-4.40E+00 |pCiL| U 2.17B+01
{Buropium-154 BOXJTO  [699-13-3A 02/07/2000 |4.22E+00 [pCiL| U 2.59E+01
Europium-155 BOXJTS  |699-13-3A 02/07/2000 |-4.66E+00 |pCi/L| U 1.31E+01
{Europium-155 BOXJTO  [699-13-3A 02/07/2000 |-1.33E+00 {pCi/L| U 1.46E+01
IGross alpha BOXJTS  |699-13-3A 02/07/2000 [6.06E+00 | pCi/L 1.78E+00
[Gross alpha BOXJT9  [699-13-3A 02/07/2000 |6.15E+00 |pCi/l 2.28E-00
liGross beta BOXJTS  |699-13-3A 02/07/2000 |1.50E+01 |{pCi/L 3.00E=-00
Gross beta BOXJT9  [699-13-3A 02/07/2000 |2.08E+01 |pCi/L 2.96E-00
Todine-129 BOXJTS  |699-13-3A 02/07/2000|-1.138-01 |pciL] U 2.37E-01
Todine-129 BOXJT9  |699-13-3A 02/07/2000 [2.31B-01 |pCiL| U 3.40E-01
Plutonium-238 BOXJT8  |699-13-3A 02/07/2000 [0.00E+00 |pCiL| U 1.02E-01.
Plutonium-238 BOXJT9  [699-13-3A 02/07/2000 [3.51E-02 |pCi] U 9.52E-02
Plutonium-239/240 |[BOXJTS  [699-13-3A 02/07/2000 [0.00E+00 |pCi.| U 1.02E-01
Plutonium-239/240 |BOXJT9  [699-13-3A 02/07/2000 [0.00E+00 |pCiL| U 9.52E-02
Potassium-40 BOXJTE  [699-13-3A 02/07/2000 |-3.28E+01 |pCiL] U 2.51E+02
Potassium-40 BOXJT9  |699-13-3A 02/07/2000[1.56E+00 [pCiL| U 7.26E+01
Ruthenium-106  |BOXJTS  [699-13-3A 02/07/2000|[2.72B+01 |pCiL| U 7.45E+01
Ruthenium-106  |BOXJT9  [699-13-3A 02/07/2000 [2.41E+01 [pci] U 8.56E+01
Strontium-89/90  |BOXJT8  |699-13-3A 02/07/2000 |-3.158-02 [pCilL] U 8.69E-01
Technetium-99 BOXJTS  [699-13-3A 02/07/2000 |1.86E+04 | pCi/L 2.88E+01
Technetium-99 BOXJT9  |699-13-3A 02/07/2000 |1.36E+04  |pCi/L 2.88E+01
Uranium BOXJTS  [699-13-3A 02/07/2000 |1.03E+01 | ug/L 7.29E-02
[Uranium BOXJT9  |699-13-3A 02/07/2000 [9.91E+00 | ug/L 7.29E-02
{Uranium-234 BOXJT8  |699-13-3A 02/07/2000 [4.35E+00 |pCi/lL 2.40E-01
[Uranium-234 BOXITO  [699-13-3A 02/07/2000 |3.80E+00  |pCi/L 2.49E-01
Uranium-235 BOXJTS  |699-13-3A 02/07/2000 [2.86E-01  |pCi/L 2.11E-01
Uranium-235 BOXJTO  [699-13-3A 02/07/2000 [8.26E-02 |pCiL| U 3.23E-01
Uranium-238 BOXJT8  |699-13-3A 02/07/2000 |3.55E+00 | pCi/L 1.94E-01
Uranium-238 . BOXJT9  |699-13-3A 02/07/2000 |3.62E+00 | pCi/L 3.23E-01
Antimony-125®  |BOXJT8DUP |699-13-3A DUP 02/07/2000 |-1.93E+00 |pCi/L U 1.89E+01
Beryllium-7® BOXJT8DUP |699-13-3A DUP 02/07/2000 |-2.33E+01 |pCi/L| U 5.50E+01
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Table C.3. (contd)

Sample Sample Value Lab Reporting
Constituent Number Well Name Date | Reported | Units | Qualifier™| Limit MDA
Cesium-134® BOXJTSDUP {699-13-3A DUP 02/07/2000 |-1.32E+00 |pCi/L U 8.10E+00
Cesium-137® BOXJTSDUP |699-13-3A DUP 02/07/2000 |-1.23E+00 |pCi/L U 7.14E+00
Cobalt-60® BOXJTSDUP {699-13-3A DUP 02/07/2000 |8.54E-01 | pCi/L U 9.82E+00
Europium-152® BOXJTSDUP |699-13-3A DUP 02/07/2000 |5.57E+00 | pCi/L U 2.17E+01
Europium-154® BOXJTSDUP |699-13-3A DUP 02/07/2000 |-8.96E+00 |pCi/L U 2.26E+01
Europium-155® BOXJTSDUP {699-13-3A DUP 02/07/2000 |-7.34E-01 |pCi/L U 1.88E+01
odine-129® BOXJTEDUP |699-13-3A DUP 02/07/2000 {1.12E-01  |pCi/L y 3.53E-01
Potassium-40® BOXJTS8DUP {699-13-3A DUP 02/07/2000 |1.88E+01 | pCi/L U 1.53E+02
Ruthenium-106®  |BOXJTSDUP {699-13-3A DUP 02/07/2000 |-1.90E+01 |pCi/L U 6.17E+01
Technetium-99®  |BOXJT9 699-13-3A DUP 02/07/2000 |1.50E+04 | pCi/L 2.88E+01
DUP
Antimony-125 BOXK20 699-15-15B 02/08/2000 [-1.84E+00 |pCi/L U 1.85E+01 |1.85E+01
Beryllium-7 BOXK20 699-15-15B 02/08/2000 |-3.90E+00 |pCi/L U 6.33E+01 |6.33E+01
-~ [[Cesium-134 BOXK20 699-15-15B 02/08/2000 |-2.23E+00 |pCi/L U 7.39E+00 |7.39E+00
Cesium-137 BOXK20 699-15-15B 02/08/2000 |-3.50E-01 |pCV/L U 7.61E+00 |7.61E+00
Cobalt-60 BOXK20 699-15-15B 02/08/2000 |4.77E-01  |{pCi/L U 7.00E+00 |7.00E+00
Europium-152 BOXK20 699-15-15B 02/08/2000 |-5.69E+00 | pCi/L U 1.78E+01 |1.78E+01
Europium-154 BOXK20 699-15-15B 02/08/2000 |1.44E+01 |pCVL U 2.91E+01 |2.91E+01
Europium-155 BOXK20 699-15-15B ~102/08/2000 |-1.09E+00 |pCi/L U 1.47E+01 |1.47E+01
iGross alpha BOXK20 699-15-15B 02/08/2000 |4.22E+00 |pCi/L| . 2.23E+00 |2.23E+00
Gross beta BOXK20 699-15-15B 02/08/2000 |8.56E+00 |pCi/L 3.00E+00 |3.00E+00
lodine-129 BOXK20 699-15-15B 02/08/2000 |-1.27E-02 |pCi/L] - U 2.89E-01 [2.89E-01
Potassium-40 BOXK20 699-15-15B 02/08/2000 |-8.84E+01 |pCiV/L U 2.30E+02 {2.30E+02
Ruthenium-106 BOXK20 699-15-15B 02/08/2000 |1.78E+01 | pCi/L U 7.32E+01 |7.32E+01
Technetium-99 BOXK20 = |699-15-15B 02/08/2000 |-4.61E+00 {pCi/L U 1.22E+01 |1.22E+01
[[Uranium-234 BOXK20 699-15-15B 02/08/2000 |3.39E+00 {pCi/L 4.05E-01 |4.05E-01
Uranium-235 BOXK20 699-15-15B 02/08/2000 |1.20E-01  |pCi/L U 3.27E-01 |3.27E-01
Uranium-238 BOXK20 699-15-15B 02/08/2000 |2.28E+00 |pCi/L 3.88E-01 [3.88E-01
Todine-129® BOXK20 699-15-15B DUP 02/08/2000 |-5.04E-02 |pCi/L U 2.21E-01
DUP
Uranium-234® BOXK20 699-15-1SBDUP  [02/08/2000 |3.03E+00 |pCi/L 2.74E-01
: DUP
Uranium-235® BOXK20 699-15-15B DUP 02/08/2000 [3.51E-02 |pCi/L U 2.31E-01
DUP '
Uranium-238® BOXK20 699-15-15B DUP 02/08/2000 |2.55E+00 |pCi/L 3.18E-01
DUP
Antimony-125 BOXK15 699-17-5 " 102/07/2000 |-1.05E-01 |pCi/L U 1.85E+01 {1.85E+01
Beryllium-7 BOXK15 699-17-5 02/07/2000 |2.83E+01 | pCi/L U 6.40E+01 |6.40E+01
fCesium-134 BOXK15 699-17-5 02/07/2000 |-5.37E+00 |pCV/L| U 6.30E+00 |6.30E+00
Cesium-137 BOXK15 699-17-5 02/07/2000 {3.19E+00 | pCi/L 18] 8.55E+00 |8.5SE+00
Cobalt-60 BOXK15 699-17-5 02/07/2000 |-8.42E-01 |pCi/L U 8.28E+00 |8.28E+00
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Table C.3. (contd)

Sample Sample Value Lab Reporting
Constituent Number Well Name Date | Reported |Units |Qualifier®| Limit MDA
Europium-152 BOXK15 699-17-5 02/07/2000 |6.42E+00 | pCi/L U 2.09E+01 |2.09E+01
Europium-154 BOXK15 699-17-5 02/07/2000 |1.37E+00. |pCi/L u 2.16E+01 [2.16E+)1
Europium-155 BOXK15 699-17-5 02/07/2000 |-8.78E-01 |pCi/L U 1.51E+01 |1.51E+01
Gross alpha IBOXK15 699-17-5 02/07/2000 |2.48E+00 | pCi/L J 2.04E+00 |2.04E+00
Gross beta BOXK15 699-17-5 02/07/2000 {7.92E+00 | pCi/L 2.82E+00 |2.82E+00
Todine-129 BOXK15 699-17-5 02/07/2000 |-7.25E-02 | pCi/L U 2.08E-01 |2.08E-01
Potassium-40 BOXK15 699-17-5 02/07/2000 |4.77E+01 | pCi/L U 4.85E+01 |4.85E+01
Ruthenium-106 ~ [BOXKI5 699-17-5 02/07/2000 |-1.48E+01 |pCi/L U 6.52E+01 |6.52E+01
Technetium-99 BOXK15 699-17-5 02/07/2000 |2.18E+00 | pCi/L U 1.23E+01 |1.23E+01
Uranium-234 BOXK15 699-17-5 02/07/2000 |1.36E+00 | pCi/L 4.08E-01 |4.08E-01
Uranium-235 BOXK15 699-17-5 02/07/2000 [1.12E-01 | pCi/L U 3.17E-01 |3.17E-01
Uranium-238 BOXK15 699-17-5 02/07/2000 {9.85E-01 | pCi/L J 3.77E-01 (3.77E-01
Antimony-125® BOXK15 699-17-5 DUP 02/07/2000 }4.57E+00 | pCV/L U 1.92E+01
DUP
Beryllium-7 BOXK15 699-17-5 DUP 02/07/2000 |-1.52E+01 |pCi/L 1§ 6.35E+01
DUP
Cesium-134® BOXK15 699-17-5 DUP 02/07/2000 |1.43E+00 | pCi/L U 8.07E+00
DUP
Cesium-137® BOXK15 699-17-5 DUP 02/07/2000 |1.94E+00 |pCi/L U 8.31E+00
DUP '
Cobalt-60® BOXKI15 699-17-5 DUP 02/07/2000 |-2.24E+00 |pCi/L U 7.84E+00
DUP
Europium-152® BOXK15 699-17-5 DUP 02/07/2000 |-2.01E+00 |{pCVL U 1.76E+01
DUP
Europium-154®  |BOXK15 699-17-5 DUP 02/07/2000 {2.98E+00 |pCi/L U 2.52E+01
DUP
Europium-155®  |BOXK15 699-17-5 DUP 02/07/2000 {3.05E+00 | pCi/L U |{1.35E+01
DUP '
Potassium-40® BOXK15 699-17-5 DUP 02/07/2000 |3.15E+01  |pCi/L U 7.00E+01
DUP
Ruthenium-106®  |BOXK15 699-17-5 DUP 02/07/2000 [-1.13E+01 | pCi/L. U 6.59E+01
DUP
Antimony-125 BOXK23 699-21-6 02/07/2000 |-1.69E+01 |pCi/L U 2.02E+01 [2.02E+01
[[Beryllium-7 BOXK23 699-21-6 - 102/07/2000 |1.30E+01  |pCi/L U 7.62E+01 |7.62E+01
[Cesium-134 BOXK23 699-21-6 02/07/2000 {-4.93E+00 |pCi/L U 8.80E+00 |8.80E+00
lcesium-137 BOXK23 699-21-6 02/07/2000 |-1.44E+00 |pCi/L U 8.53E+00 |8.53E+00
Cobalt-60 BOXK23 699-21-6 02/07/2000 {2.63E+00 | pCi/L U 1.09E+01 |[1.09E+01
Europium-152 BOXK23 699-21-6 02/07/2000 [2.93E+00 |pCi/L U 2.30E+01 {2.30E~-01
Europium-154 BOXK23 699-21-6- 02/07/2000 {8.80E+00 | pCi/L U 3.18E+01 |3.18E--01
Europium-155 BOXK23 699-21-6 02/07/2000 [2.92E+00 | pCi/L U 2.13E+01 [2.13E+01
Gross alpha BOXK23 699-21-6 02/07/2000 {2.08E+00 _ |pCi/L I {1.77E+00 |1.77E-00
Gross beta BOXK23 699-21-6 02/07/2000 {9.52E+00 | pCi/L |2.72E+00 |2.72E-+00
Todine-129 BOXK23 699-21-6 02/07/2000|7.73E-02 | pCi/L U 3.33E-01 {3.33E-01
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Table C.3. (contd)

Sample Sample Value Lab Repeorting

Constituent Number Well Name Date | Reported | Units | Qualifier™| Limit MDA
Potassium-40 BOXK23 699-21-6 02/07/2000 |-2.29E+01 |pCi/L U 2.24E+02 |2.24E+02
Ruthenium-106 BOXK23 699-21-6 02/07/2000 |-1.79E+01 |pCi/L U 7.15E+01 |7.15E+01
Technetium-99 BOXK23 699-21-6 02/07/2000 {5.18E+01 | pCi/L 1.23E+01 |[1.23E+01
Uranium-234 BOXK23 699-21-6 02/07/2000 [1.56E+00 |pCi/L 2.62E-01 |2.62E-01
Uranium-235 BOXK23 699-21-6 02/07/2000 -1.11E-02 |pCi/L U 2.31E-01 . [2.31E-01
Uranium-238 BOXK23 699-21-6 02/07/2000 |9.58E-01  |{pCiV/L J 2.47E-01 |2.47E-01
Antimony-125 BOXKI12 699-8-17 02/08/2000 [2.65E+00 |pCV/L U 2.26E+01 |2.26E+01
Beryllium-7 BOXK12 699-8-17 02/08/2000 {-1.26E+01 |pCi/L U 5.62E+01 |5.62E+01
Cesium-134 BOXK12 699-8-17 02/08/2000 [-6.01E+00 |pCi/L U 6.60E+00 |6.60E+00
Cesium-137 BOXK12 699-8-17 02/08/2000 |3.55E+00 |pCi/L U 9.57E+00 |9.57E+00
Cobalt-60 BOXK12 699-8-17 02/08/2000 {7.01E-01  |pCi/L U 7.81E+00 |7.81E+00
Europium-152 BOXK12 699-8-17 02/08/2000 {1.46E+01 | pCi/L U 2.45E+01 |2.45E+01
Europium-154 BOXK12 699-8-17 02/08/2000 |3.71E+00 |pCi/L U 2.68E+01 |2.68E+01
Europium-155 BOXK12 699-8-17 02/08/2000 |3.74E+00 |pCi/L U 1.59E+01 |1.59E+01
Gross alpha BOXK12 699-8-17 02/08/2000 |3.83E+00 | pCi/L 1.53E+00 |1.53E+00
Gross beta BOXK12 699-8-17 02/08/2000 [2.18E+01 | pCi/L 2.80E+00 [2.80E+00
Todine-129 BOXK12 699-8-17 02/08/2000 [1.72E-01.  |pCi/L U 2.96E-01 |2.96E-01
Potassium-40 BOXK12 699-8-17 02/08/2000 [2.12E+01  |pCi/L U |253E+02 |2.53E+02
Ruthenium-106 BOXK12 699-8-17 02/08/2000 -2.20E+01 |{pCi/L U 6.98E+01 {6.98E+01
Technetium-99 BOXK12 699-8-17 02/08/2000 |1.56E+02 | pCi/L 1.23E+01 |[1.23E+01
Uranium-234 BOXK12 699-8-17 02/08/2000 |1.53E+00 | pCi/L 2.56E-01 |2.56E-01
Uranium-235 BOXK 12 699-8-17 02/08/2000 [4.32E-02 | pCi/L U 2.35B-01 [2.35E-01
Uranium-238 BOXK12 699-8-17 02/08/2000 |1.32E+00 | pCy/L 2.74E-01 |2.74E-01
Antimony-125 BOXJY4 699-9-E2 02/10/2000 |2.38E+00 | pCi/L U 2.08E+01 |[2.08E+01
[Beryllium-7 BOXJY4 699-9-E2 02/10/2000 {-1.40E+00 |pCi/L U 6.60E+01 {6.60E+01
Iicesium-134 BOXJY4 699-9-E2 02/10/2000 |-3.58E+00 |pCi/L U 7.24E+00 |7.24E+00
lCesium-137 BOXJY4 699-9-E2 02/10/2000 |-2.92E+00 |pCi/L U 6.93E+00 [6.93E+00
Cobalt-60 BOXJY4 699-9-E2 02/10/2000 {2 31E+00 {pCi/L U 1.00E+01 |1.00E+01
Europium-152 BOXJY4 699-9-E2 02/10/2000 |4.51E+00 |pCi/L U 2.25E+01 |[2.25E+01
Europium-154 BOXJY4 699-9-E2 02/10/2000 {2.82E+00 | pCi/L U 3.20E+01 |3.20E+01
Europium-155 BOXJY4 699-9-E2 02/10/2000 |-2.13E+00 |pCi/L U 1.88E+01 |1.88E+01
Gross alpha BOXTY4 699-9-E2 02/10/2000 [1.98E+00 |pCi/L J 1.32E+00 |1.32E+00
Gross beta BOXJY4 699-9-E2 02/10/2000 [7.35E+00 |pCi/L 3.11E+00 |3.11E+00
Todine-129 BOXJY4 699-9-E2 02/10/2000 |1.83E-01  |{pCi/L U 3.52E-01 |3.52E-01
lPotassium-40 BOXJY4 699-9-E2 02/10/2000 |-3.63E+01 |pCi/L U 1.44E+02 |1.44E+02
[Ruthenium-106 BOXJY4 699-9-E2 02/10/2000 |-1.07E+01 |pCi/L U 6.23E+01 {6.23E+01
Technetium-99 BOXJY4 699-9-E2 02/10/2000 {-3.32E+00 |pCi/L U 1.25E+01 {1.25E+01
Total beta BOXJY4 699-9-E2 02/10/2000 |-5.44E-02 |pCi/L U 6.42E-01 |6.42E-01
radiostrontium
Uranium-234 BOXJY4 699-9-E2 02/10/2000 [1.28E+00 | pCi/L 3.96E-01 |3.96E-01
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Table C.3. (contd)

Sample Sample Value Lab Reporting
Constituent Number Well Name Date Reported | Units | Qualifier™ | Limit MDA
Uranium-235 BOXJIY4 699-9-E2 02/10/2000{7.15E-02  {pCi/L 8] 3.07E-01 [3.07E-01
Uranium-238 BOXJY4 699-9-E2 02/10/2000 |1.13E+00  |pCi/L 3.88E-01 {3.88E-01
Antimony-125® BOXTFY4 DUP|699-9-E2 DUP 02/10/2000 {6.22E-01 | pCi/L U 2.24E+01
Beryllium-7® BOXJY4 DUP|699-9-E2 DUP 02/10/2000 |1.72E+01 | pCi/L U 8.90E+01
Cesium-134® B0XJY4 DUP|699-9-E2 DUP 02/10/2000 |-5.94E+00 |pCi/L U 8.72E+00
Cesium-137® BOXJY4 DUP|699-9-E2 DUP 02/10/2000 {1.63E+00 - |pCi/L U 9.54E+00
- {[Cobalt-60® B0XJY4 DUP|699-9-E2 DUP 02/10/2000 |-1.84E+00 {pCiL|{ U 9.25E+00
Europium-152® BOXJY4 DUP|699-9-E2 DUP 02/10/2000 |7.70E+00 |{pCi/L U 2.39E+01
Europium-154® BOXJY4 DUP|699-9-E2 DUP 02/10/2000 {4.22E+00 | pCi/L U 2.81E+01
Europium-155® BOXTY4 DUP|699-9-E2 DUP 02/10/2000 |-9.94E-01 |pCi/L U 1.99E+01
Potassium-40® BOXJIY4 DUP [699-9-E2 DUP 02/10/2000 |-2.14E+01 .| pCi/L U 2.28E+02
[Ruthenium-106®  |BOXJY4 DUP|699-9-E2 DUP 02/10/2000 |7.23E+00 |pCi/L U 8.75E+01
Technetium-99®  |BOXJY4 DUP|{699-9-E2 DUP 02/10/2000 |2.66E+00 |{pCi/L U 1.25E+01
Total beta BOXJY4 DUP|699-9-E2 DUP 02/10/2000 |-5.14E-02 | pCi/L u 7.41E-01
radiostrontium®
Antimony-125 BOXKCI C3071/ENW-MW1  [02/09/2000 |-3.60E+00 |pCi/L u 2.00E+01 {2.00E+01
Beryllium-7 BOXKCI C3071/ENW-MWI1  [02/09/2000 |6.28E+00 |pCi/L U 8.34E+01 |8.34E+01
Cesium-134 BOXKCI C3071/ENW-MW1  [02/09/2000 |2.48E+00 {pCi/L U 8.47E+00 |8.47E+00
Cesium-137 BOXKCI1 C3071/ENW-MW1  ]02/09/2000 [3.44E-01 |pCi/L U |8.06E+00 |8.06E--00
Cobalt-60 BOXKCI1 C3071/ENW-MW1  [02/09/2000 |5.09E+00 |pCiL §; 1.24E+01 |1.24E+01
Europium-152 BOXKCI C3071/ENW-MW1  [02/09/2000 |5.08E-01 | pCi/L U 2.19E+01 |2.19E+01
Europium-154 BOXKC1 C3071/ENW-MW1  [02/09/2000 [1.23E+01 |pCi/L U 3.14E+01 [3.14E+01
Europium-155 BOXKC1 C3071/ENW-MW1  [02/09/2000 {2.20E-01  {pCi/L u 1.61E+01 {1.61E+01
Gross alpha BOXKC1 C3071/ENW-MW1  |02/09/2000 |5.23E+00 |pCilL 3.23E+00 |3.23E+00
Gross beta BOXKC!1 C3071/ENW-MW1  [02/09/2000 [3.07E+01 |pCi/L 3.39E+00 |3.39E+00
fodine-129 BOXKCl1 C3071/ENW-MW1  [02/09/2000 |5.62E-02 {pCi/L U 2.68E-01 |2.68E-01
Potassium-40 BOXKCI C3071/ENW-MW1  {02/09/2000 {2.08E+01 |pCi/L U 9.38E+01 |9.38E+01
Ruthenium-106 BOXKCI C3071/ENW-MW1  [02/09/2000 |1.88E+01 |pCi/L U 7.90E+01 |7.90E+01
Technetium-99 BOXKC1 C3071/ENW-MW1 = [02/09/2000 |8.84E+01 |pCi/L 1.26E+01 |1.26E+01
Uranium-234 BOXKCI1 C3071/ENW-MW1  [02/09/2000 {5.93E+00 |pCi/L 4.68E-01 |4.68E-01
Uranium-235 BOXKCI C3071/ENW-MW1  [02/09/2000 |3.38E-01 |pCi/L U 3.63E-01 |[3.63E-01
Uranium-238 BOXKCI C3071/ENW-MW1 - {02/09/2000 {5.09E+00 |pCi/L 433E-01 |4.33E-01
Antimony-125® BOXKC1 C3071/ENW-MW1  [02/09/2000 |2.24E+00 |pCi/L U 2.36E+01
DUP DUP
Beryllium-7® BOXKCI1 C3071/ENW-MW1  02/09/2000 {-1.72E+01 |{pCi/L U 7.28E+01
DUP DUP
Cesium-134® BOXKClI - |C3071/ENW-MW1  |02/09/2000 |-6.55E+00 |pCi/L U 8.11E+00
DUP DUP
Cesium-137® BOXKC1 C3071/ENW-MW1  02/09/2000 |{1.01E+00 |pCiL U 9.54E+00
DUP DUP
Cobalt-60® BOXKC1 C3071/ENW-MW1  102/09/2000 |5.22E+00 |pCi/L U 1.15E+01
DUP DUP
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Table C.3. (contd)

Sample Sample Value Lab Reporting
Constituent Number Well Name Date | Reported |Units |Qualifier™ | Limit MDA
Europium-152® BOXKCI C3071/ENW-MW1  [02/09/2000 |-5.36E+00 |pCi/L U 2.18E+01
DUP DUP
Europium-154® BOXKCl1 C3071/ENW-MW1  |02/09/2000 |1.20E+01 |pCi/L U 3.39E+01
DUP DUP
Europium-155® BOXKCl C3071/ENW-MW1  |02/09/2000 |-2.45E+00 |pCi/L U 2.04E+01
DUP DUP :
Gross alpha®™ BOXKCl C3071/ENW-MW1  |02/09/2000 [7.26E+00 |pCi/L 2.86E+00
DUP DUP
Potassium-40® BOXKCI C3071/ENW-MW1  [02/09/2000 |-5.15E+01 {pCi/L U 2.20E+02
DUP DUP
Ruthenium-106®  {BOXKCI C3071/ENW-MW1  |02/09/2000 {2.59E+01 |{pCV/L U 8.74E+01
DUP DUP :
Technetium-99®  [BOXKC1 C3071/ENW-MWI1  [02/09/2000 |8.82E+01 |pCVL 1.27E+01
DUP DUP
Antimony-125 BOXKC2 C3072/ENW-MW2  [02/10/2000 [-2.39E+00 |pCi/L U 2.05E+01 |2.05E+01
{Beryltium-7 BOXKC2 C3072/ENW-MW2  |02/10/2000 |2.17E+01 |pCi/L 1§} 8.33E+01 |[8.33E+01
Cesium-134 BOXKC2 C3072/ENW-MW2  |02/10/2000 |-2.68E+00 |pCi/L U 7.80E+00 |7.80E+00
[Cesium-137 BOXKC2 C3072/ENW-MW2  |02/10/2000 {3.09E+00 |pCi/L U 8.90E+00 |8.90E+00
Cobalt-60 BOXKC2 C3072/ENW-MW2  102/10/2000 |-3.01E+00 |pCi/L U 9.21E+00 |9.21E+00
Europium-152 BOXKC2 C3072/ENW-MW2  |02/10/2000 |3.31E+00 |pCi/L U 2.34E+01 |2.34E+01
Europium-154 BOXKC2 C3072/ENW-MW2  [02/10/2000 |-1.71E+00 |pCi/L U 2.63E+01 |2.63E+01
Europium-155 BOXKC2 C3072/ENW-MW2  102/10/2000 {-1.29E+00 |pCi/L U 1.52E+01 |1.52E+01
liGross alpha BOXKC2 C3072/ENW-MW2  |02/10/2000{2.21E+01 [pCi/L 3.16E+00 {3.16E+00
[Gross beta BOXKC2 . |C3072/ENW-MW2  {02/10/2000 |2.29E+01 |pCi/L 4.47E+00 [4.47E+00
{lTodine-129 BOXKC2 C3072/ENW-MW2  102/10/2000 |-6.29E-02 |{pCi/L U 2.41E-01 |2.41E-01
Potassium-40 BOXKC2 C3072/ENW-MW2  102/10/2000|1.10E+01 |pCi/L U 8.86E+01 |8.86E+01
Ruthenium-106 BOXKC2 C3072/ENW-MW2  102/10/2000 |-1.12E+01 |pCi/L U 7.43E+01 {7.43E+01
Technetium-99 BOXKC2 C3072/ENW-MW2  |02/10/2000 |9.96E+00 |pCi/L U 1.25E+01 |1.25E+01
Uranium-234 BOXKC2 C3072/ENW-MW2  [02/10/2000 |1.22E+01 |pCi/L 2.17E-01 [2.17E-01
{Uranium-235 BOXKC2 C3072/ENW-MW2  102/10/2000 {5.80E-01 | pCi/L J 2.79E-01 [2.79E-01
fUranium-238 BOXKC2 C3072/ENW-MW2  |02/10/2000 |1.09E+01 |pCi/L 3.24E-01 |3.24E-01
Gross alpha® BOXKC2 C3072/ENW-MW2  |02/10/2000 |2.59E+01 |pCi/L 2.83E+00
DUP DUP
Todine-129® BOXKC2 C3072/ENW-MW2  [02/10/2000 [1.66E-02 |pCi/L U 3.36E-01
: DUP DUP
Antimony-125 |BOXKC3 C3073/ENW-MW3  |02/10/2000 |5.63E+00 |pCi/L U 1.84E+01 |1.84E+01
Beryllium-7 BOXKC3 C3073/ENW-MW3  |02/10/2000 |2.96E+01 |pCi/L U 6.79E+01 |6.79E+01
|Cesium-134 BOXKC3 C3073/ENW-MW3  |02/10/2000 |-1.30E+00 |pCi/L U 6.76E+00 |6.76E+00
"Cesium-137 BOXKC3 C3073/ENW-MW3  [02/10/2000 |2.14E+00 |pCi/L U 8.49E+00 |8.49E+00
Cobalt-60 BOXKC3 C3073/ENW-MW3  [02/10/2000|1.15E+00 |pCi/L U 7.67E+00 |7.67E+00
Europium-152 BOXKC3 - [C3073/ENW-MW3  |02/10/2000|3.01E+00 |pCi/L U 1.81E+01 |1.81E+01
Europium-154 BOXKC3 C3073/ENW-MW3  {02/10/2000 |6.78E+00 |pCi/L U 2.49E+01 [2.49E+01
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Table C.3. (contd)

Sample Sample Value Lab Reporting
Constituent Number Well Name Date | Reported |Units|Qualifier| Limit MDA
Europium-155 BOXKC3 C3073/ENW-MW3 . {02/10/2000 |-3.16E-01 |pCi/L U 1.38E+01 |1.38E+01
Gross alpha BOXKC3 C3073/ENW-MW3  [02/10/2000 {1.84E+01 |pCi/L 2.56E+00 |2.56E+00
Gross beta BOXKC3 C3073/ENW-MW3  |02/10/2000 |1.44E+01 '|pCi/L 3.94E+00 |3.94E+00
Todine-129 BOXKC3 C3073/ENW-MW3  102/10/2000 {8.33E-03  |pCi/L U 2.09E-01 |2.09B-01
[Potassium-40 BOXKC3 C3073/ENW-MW3  |02/10/2000 |-6.32E+01 |pCi/L U 2.22E+02 |2.22E+02
Ruthenium-106  [BOXKC3 C3073/ENW-MW3  [02/10/2000 |-7.06E-01 |pCi/L U 6.84E+01 |6.84E+01
Technetium-99 BOXKC3 C3073/ENW-MW3  |02/10/2000 [3.82E+00 [pCi/L U 1.25E+01 |1.25E+01
Uranium-234 BOXKC3 C3073/ENW-MW3  |02/10/2000 |7.67E+00 |pCi/L 5.05E-01 |5.05E-01
Uranium-235 BOXKC3 C3073/ENW-MW3  |02/10/2000 |7.94E-01 |pCi/L ] 4.63E-01 [4.63E-01
Uranium-238 BOXKC3 C3073/ENW-MW3  |02/10/2000 [7.96E+00 |pCi/L 5.72E-01 |5.72E-01
Gross beta® BOXKC3 C3073/ENW-MW3  [02/10/2000 [1.57E+01 |pCi/L 3.83E+00
DUP DUP ,
Antimony-125 BOXKC4 C3074/ENW-MW4  |02/10/2000 |-9.66E+00 {pCi/L U 1.53E+01 |1.53E+01
Beryllium-7 BOXKC4 C3074/ENW-MW4 |02/10/2000 |2.00E+01 |pCV/L U 7.40E+01 |7.40E+01
IICesium-134 BOXKC4 C3074/ENW-MW4  |02/10/2000 |-1.44E+00 |pCi/L U 6.56E+00 |6.56E+00
||Cesium-137 BOXKC4 C3074/ENW-MW4  102/10/2000 {1.59E+00 |pCi/L U 7.53E+00 |7.53E+00
{Cobalt-60 BOXKC4 C3074/ENW-MW4  |02/10/2000 {-1.24E+00 |pCi/L U 8.99E+00 |8.99E+00
Europium-152 BOXKC4 C3074/ENW-MW4  102/10/2000 }1.32E+01  [pCi/L U 2.38E+01 |2.38E-01
Europium-154 BOXKC4 C3074/ENW-MW4 ~ |02/10/2000 |-2.61E+00 |pCi/L U 2.34E+01 |2.34E+01
Europium-155 BOXKC4 C3074/ENW-MW4  [02/10/2000 [1.97E+00 |pCiL U 1.47E+01 |1.47E~01
Gross alpha BOXKC4 C3074/ENW-MW4  |02/10/2000 [6.50E+00 |pCi/L 1.37E+00 |1.37E+00
Gross beta BOXKCA4 C3074/ENW-MW4  02/10/2000 |1.40E+01 {pCi/L 3.20E+00 |3.20E--00
Todine-129 BOXKC4 C3074/ENW-MW4  [02/10/2000 [-6.91E-02 {pCiL U 2.59E-01 {2.59E-01
Potassium-40 BOXKC4 C3074/ENW-MW4  |02/10/2000 [2.74E+01 |pCi/lL U 1.87E+02 |{1.87E-+02
[Ruthenium-106 BOXKC4 C3074/ENW-MW4  |02/10/2000 [7.40E-01  |pCi'L U 7.35E+01 |7.35E-+01
Technetium-99 BOXKC4 C3074/ENW-MW4  102/10/2000 |2.81E+01 |pCi/lL 1.25E+01 |1.25E+01
Uranium-234 BOXKC4.  |C3074/ENW-MW4  102/10/2000|2.01E+00 |pCi/L 7.31E-01 |7.31E-01
Uranium-235 BOXKC4 C3074/ENW-MW4  |02/10/2000 |1.93E-01 |pCi/L U 547E-01 |5.47E-01
Uranium-238 BOXKC4 C3074/ENW-MW4  102/10/2000 [2.57E+00 |pCilL 6.79E-01 |6.79E-01
Uranium-234® BOXKC4 C3074/ENW-MW4  {02/10/2000 |1.98E+00 ' |pCi/L 6.94E-01
- DUP DUP
Uranium-235® BOXKC4 C3074/ENW-MW4  (02/10/2000 |2.19E-01  {pCi/L U 5.16E-01
DUP DUP ,
Uranium-238® BOXKC4 C3074/ENW-MW4  {02/10/2000 {2.44E+00 |pCi/L 6.33E-01
DUP DUP
Antimony-125 BOXKCS C3075/ENW-MW5  102/09/2000 [-9.89E-01 |pCiL U 1.81E+01 |1.81E+01
Beryllium-7 BOXKC5 C3075/ENW-MWS5  |02/09/2000 [1.12E+01 {pCi/L U 7.61E+01 |7.61E+01
Cesium-134 BOXKC5 C3075/ENW-MW5  |02/09/2000 |-5.96E+00 |pCi/L U 5.84E+00 |5.84E+00
Cesium-137 BOXKCS C3075/ENW-MW5  |02/09/2000 |-3.31E+00 |pCyL U 6.16E+00 |6.16E+00
Cobalt-60 BOXKC5 C3075/ENW-MWS5 - |02/09/2000 [5.77E-01  |pCi/lL U 8.45E+00 [8.45E+00
Europium-152 BOXKC5 C3075/ENW-MWS  |02/09/2000 [4.32E+00 |pCi/L U 1.99E+01 |1.99E+01
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Table C.3. (contd)

Sample : Sample Value Lab Reporting
Constituent Number Well Name Date | Reported | Units | Qualifier™®| Limit MDA
Europium-154 BOXKCS C3075/ENW-MW5  102/09/2000 {-7.33E-01 |pCy/L U 2.37E+01 |2.37E+01
Europium-155 BOXKCS C307S/ENW-MW5  02/09/2000 |3.68E+00 - |pCi/L U 1.52E+01 |1.52E+01
Gross alpha BOXKCS C3075/ENW-MW5  |02/09/2000 [3.51E+00 |pCi/L 1.85E+00 |1.85E+00
Gross beta BOXKC5 C3075/ENW-MW5  |02/09/2000 |1.13E+01 | pCi/L 3.15E+00 |3.15E+00
fodine-129 BOXKCS C3075/ENW-MW5  {02/09/2000 [7.26E-02  |pCi/L U 3.20E-01 {3.20E-01
Potassium-40 BOXKCS C3075/ENW-MWS5  |02/09/2000 [1.42E+01 |pCi/L U 1.82E+02 |1.82E+02
Ruthenium-106 BOXKC5 C307S/ENW-MW5  02/09/2000 [3.18E+00 |pCi/L §] 7.17E+01 |7.17E+01
Technetium-99 BOXKC5  |C307S/ENW-MWS  102/09/2000 |2.87E+01 |pCilL 1.26E+01 |1.26E+01
Uranium-234 BOXKCS C3075/ENW-MW5  |02/09/2000 |1.45E+00 {pCi/L 3.61E-01 [3.61E-01
Uranium-235 BOXKC5 C3075/ENW-MW5  |02/09/2000 |1.60E-02  |pCi/L U 2.86E-01 |2.86E-01
Uranium-238 BOXKCS C3075/ENW-MW5  |02/09/2000 |9.28E-01  |pCi/L ] 3.39E-01 |3.39E-01
Gross beta®™ BOXKC5 C307S/ENW-MW5  |02/09/2000 |1.08E+01 |pCi/L 3.16E+00
DUP DUP :
lodine-129® BOXKC5 C3075/ENW-MW5  |02/09/2000 |6.23E-02  {pCi/L §] 2.95E-01
DUP DUP
Antimony-125 BOXKC6  |C3076/ENW-MW6  [02/09/2000 [2.52E+00 |pCi/L U 2.42E+01 |2.42E+01
Beryllium-7 BOXKC6 C3076/ENW-MW6  |02/09/2000 |-3.46E+01 |pCi/L U 6.77E+01 }6.77E+01
llCesium-134 BOXKC6 C3076/ENW-MW6 |02/09/2000 |-1.48E+00 |pCi/L U 8.88E+00 |8.88E+00
[Cesium-137 BOXKC6 C3076/ENW-MW6  |02/09/2000 [2.91E+00 |pCi/L U 9.79E+00 |9.79E+00
{Cobalt-60 BOXKC6  |C3076/ENW-MW6  [02/09/2000 |-2.24E+00 |pCVL U 9.99E+00 |9.99E+00
Europium-152 BOXKC6  [C3076/ENW-MW6  [02/09/2000{5.04E+00 |pCi/L U 2.34E+01 {2.34E+01
Europium-154 BOXKC6  {C3076/ENW-MW6  [02/09/2000 |-5.49E-01 |pCi/L U 3.03E+01 [3.03E+01
Europium-155 BOXKC6  |C3076/ENW-MW6  [02/09/2000 |-1.26E+00 |pCi/L U 2.02E+01 |2.02E+01
Gross alpha BOXKC6  |[C3076/ENW-MW6  [02/09/20007.66E+00 |pCiL 2.49E+00 |2.49E+00
Gross beta BOXKC6  [C3076/ENW-MW6  [02/09/2000|1.26E+01 |pCi/L 3.17E+00 |3.17E+00
lodine-129 BOXKC6  |C3076/ENW-MW6  [02/09/2000{7.98E-02 |pCVL U 3.43E-01 |3.43E-01
Potassium-40 BOXKC6  |C3076/ENW-MW6  [02/09/2000 [2.74E+01 |pCi/L U 2.39E+02 |2.39E+02
Ruthenium-106 BOXKC6  |C3076/ENW-MW6  [02/09/2000 |-4.86E+01 |pCi/L U 7.68E+01 |7.68E+01
Technetium-99 BOXKC6  |C3076/ENW-MW6  [02/09/2000 |7.13E+00 |pCi/L U 1.26E+01 |1.26E+01
Uranium-234 BOXKC6  [C3076/ENW-MW6  [02/09/2000 |4.14E+00 |pCi/L 2.23E-01 |2.23E-01
Uranium-235 BOXKC6  |C3076/ENW-MW6  [02/09/2000 |2.16E-01 |pCilL ] 2.04E-01 |2.04E-01
[Uranium-238 BOXKC6  [C3076/ENW-MW6  [02/09/2000 |4.36E+00 |pCVL 2.38E-01 |2.38E-01
[Uranium-234® BOXKC6  |C3076/ENW-MW6  [02/09/2000 |5.18E+00 |pCiL 2.29E-01
DUP DUP :
Uranium-235® BOXKC6  |C3076/ENW-MW6  |02/09/2000 |1.12E-01 |pCi/L U 2.84E-01
DUP DUP
Uranium-238® BOXKC6  |C3076/ENW-MW6  |02/09/2000 [4.92E+00 |pCi/L 3.25E-01
DUP DUP
Antimony-125 BOXKC7  |C3077/ENW-MW?7  |02/15/2000 |-8.47E+00 |pCi/L U 1.54E+01
[Beryllium-7 BOXKC7  |C3077/ENW-MW7  [02/15/2000 |-1.27E+00 |pCi/L U 5.69E+01
Cesium-134 BOXKC7  |C3077/ENW-MW7  [02/15/2000{1.52E+00 |pCi/L U 7.91E+00
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Table C.3. (contd)

Sample Sample Value A Lab Reporting
Constituent Number Well Name Date Reported | Units | Qualifier™| Limit MDA
Cesium-137 BOXKC7 C3077/ENW-MW7  |02/15/2000 |1.34E+00 |pCilL| U 7.69E+00
Cobalt-60 BOXKC7 - [C3077/ENW-MW7  |02/15/2000|{6.67E+00 |pCi/L U 1.20E+01
Europium-152 BOXKC7 C3077/ENW-MW7  |02/15/2000 |8.88E+00 |pCiL U 2.18E+01
Europium-154 BOXKC7 C3077/ENW-MW7 ~ [02/15/2000 |4.43E+00 |pCV/L U 2.66E+01
Europium-155 BOXKC7 - |C3077/ENW-MW7  ]02/15/2000 {8.04E+00 |pCi/L U 1.73E+01
Gross alpha BOXKC7 C3077/ENW-MW7  [02/15/2000 {3.01E+01 |pCi/L 4.14E+00
Gross beta BOXKC7 C3077/ENW-MW7  [02/15/2000 {4.25E+01 |pCi/L 5.09E+00
Todine-129 BOXKC7 C3077/ENW-MW7  [02/15/20003.61E-02 |pCi/lL U 3.03E-01
Potassium-40 BOXKC7 C3077/ENW-MW7  [02/15/2000 {-2.03E+01 |pCi/L U 1.98E+02
Ruthenium-106 BOXKC7 C3077/ENW-MW7  [02/15/2000 [9.93E+00 |{pCi/L U 6.76E+01
Technetium-99 BOXKC7 C3077/ENW-MW7  [02/15/2000 |-2.01E-01 |{pCi/L U 1.21E+01
Uranium-234 BOXKC7 C307T/ENW-MW7  [02/15/2000 [1.18E+00 |pCi/lL 2.29E-D1
Uranium-235 BOXKC7 C3077/ENW-MW7  |02/15/2000 [8.45E-02 |pCi/L U 2.10E-01
Uranium-238 BOXKC7 C3077/ENW-MW7  [02/15/2000 |1.32E+00 |pCi/L 2.45E-01
Antimony-125® BOXKC7 C3077/ENW-MW7  |02/15/2000 |-1.10E+00 |pCi/L U 2.26E+01
DUP DUP
IBeryllium-7® BOXKC7 C3077/ENW-MW7  102/15/2000 |-2.72E+01 |pCi/L U 7.14E+01
DUP DUP
ICesium-134® BOXKC7 C3077/ENW-MW7  [02/15/2000 |-7.55E+00 |pCi/L U 7.74E+00
DUP DUP 7
ICesium-137® " {BOXKC7 C3077/ENW-MW7  |02/15/2000 |2.74E+00 |pCi/L U 9.13E+00
A DUP DUP
Cobalt-60® BOXKC7 C3077/ENW-MW7  |02/15/2000 |-3.69E-01 |pCi/L U 8.88E+00
DUP DUP
Europium-152® BOXKC7 C3077/ENW-MW7  |02/15/2000 |-7.75E+00 |pCi/L U 2.16E+01
DUP DUP
Europium-154® BOXKC7 C3077/ENW-MW7  |02/15/2000 |-3.63E+00 |pCi/L U 2.58E+01
DUP DUP
Europium-155® BOXKC7 C3077/ENW-MW7  02/15/2000 {-5.70E+00 |pCi/L U 1.89E+01
DUP DUP :
Gross alpha® BOXKC7 C3077/ENW-MW7  |02/15/2000 |3.50E+01 |pCi/L 2.15E+00
|DUP DUP -
Gross beta® BOXKC7 C3077/ENW-MW7  |02/15/2000 |4.43E+01 |{pCV/L 5.14E+00
DUP DUP
lodine-129® BOXKC7 C3077/ENW-MW7  [02/15/2000 |-6.19E-02 |pCi/L U 2.74E-01
DUP DUP -
_ IPotassium-40® BOXKC? C3077/ENW-MW7  |02/15/2000 |-5.16E+01 |{pCi/L U 2.20E+02
DUP DUP
Ruthenium-106®  [BOXKC7 C3077/ENW-MW7  102/15/2000 [1.94E+01 |pCi/L U 8.71E+01
DUP DUP
Technetium-99®  |BOXKC7 C3077/ENW-MW7  |02/15/2000 |7.20E+00 |pCi/L U 1.21E+01
DUP DUP
Uranium-234® BOXKC7 C3077/ENW-MW7  {02/15/2000 |1.24E+00 |pCilL 3.33E-01
DUP DUP
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Table C.3. (contd)

Sample Sample Value Lab Reporting

Constituent Number Well Name Date Reported | Units | Qualifier™| Limit MDA

Uranium-235® BOXKC7 C3077/ENW-MW7  |02/15/2000 |7.69E-02 |pCi/L U 244E-01
DUP | DUP

Uranium-238® BOXKC7 C3077/ENW-MW7  |02/15/2000 [9.74E-01 |pCilL J 3.05E-01
DUP pUP

Antimony-125 BOXKCS C3078/ENW-MWS8  102/11/2000 [-2.90E+00 |pCi/L U 2.10E+01

Beryllium-7 BOXKCS C3078/ENW-MWS8  |02/11/2000 |-1.92E+01 |pCi/L U 6.36E+01

Cesium-134 BOXKCS C3078/ENW-MWS  [02/11/2000 |-5.66E-01 |pCi/L U 7.59E+00

Cesium-137 BOXKCS C3078/ENW-MWS.  {02/11/2000 |8.34E-02 |pCi/L U 9.01E+00

Cobalt-60 BOXKCS C3078/ENW-MWS8  |02/11/2000 [2.26E+00 |pCi/L U 9.21E+00

Europium-152 ~ |BOXKCS C3078/ENW-MWS8  |02/11/2000 |-3.48E+00 |pCi/L U 2.16E+01

Europium-154 BOXKCS C3078/ENW-MWS  |02/11/2000 [4.68E+00 |pCi/L U 2.36E+01

Europium-155 BOXKCS C3078/ENW-MWS8  |02/11/2000 -9.85E-01 |pCi/L U 1.70E+01

Gross alpha BOXKCS C3078/ENW-MW8  |02/11/2000 |6.32E+00 |pCi/L 1.41E+00

Gross beta BOXKCS C3078/ENW-MWS$  {02/11/2000 (8.12E+00 |pCi/L 3.13E+00

lodine-129 BOXKCS C3078/ENW-MWS8  |02/11/2000 |-6.64E-03 |pCi/L U 2.43E-01

Potassium-40 BOXKC8 C3078/ENW-MWS8  |02/11/2000 |-3.72E+01 |pCi/L U 2.51E+02

Ruthenium-106 BOXKCS C3078/ENW-MW8  [02/11/2000 |1.79E+01 |pCi/L U 7.89E+01

Technetium-99 BOXKCS C3078/ENW-MWS  |02/11/2000 |-6.56E-01 |pCV/L U 1.26E+01

Uranium-234 BOXKCS C3078/ENW-MWS8  |02/11/2000 |3.00E+00 |pCi/L 2.64E-01

Uranium-235 BOXKCS C3078/ENW-MWS  |02/11/2000 |1.82E-01 |pCi/L U 3.27E-01

Uranium-238 BOXKCS C3078/ENW-MWS  |02/11/2000 |2.96E+00 |pCi/L 3.94E-01

-fAntimony-125® BOXKCS8 C3078/ENW-MWS  |02/11/2000|1.89E+00 |(pCi/L U 2.38E+01
DUP DUP

Beryllium-7® BOXKCS8 C3078/ENW-MWS  [02/11/2000 |3.89E+00 |pCi/L U 8.30E+01
DUP DUP

Cesium-134® BOXKCS C3078/ENW-MWS8  102/11/2000 |-4.49E+00 |pCi/L U 8.32E-+00
' DUP DUP

Cesium-137® BOXKCS C3078/ENW-MWS8  [02/11/2000{-1.63E+00 {pCi/L U 9.52E+00
DUP DUP

Cobalt-60® BOXKCS C3078/ENW-MWS  [02/11/2000{-4.75E+00 {pCi/L U 9.02E+00
DUP DUP

Europium-152® BOXKCS C3078/ENW-MWS  [02/11/2000 }-4.10E+00 |pCi/L U 2.25E+01
DUP DUP

Europium-154® BOXKCS C3078/ENW-MWS$  102/11/2000 {6.88E+00 |pCi/L U 2.97E+01
DUP DUP

Europium-155® BOXKCS C3078/ENW-MWS  |02/11/2000 |5.93E+00 |pCi/L U 2.06E+01
DUP DUP

Gtoss alpha® BOXKCS C3078/ENW-MWS  102/11/2000 [2.20E+01 |{pCi/L 3.15E+00
DUP DUP

Gross beta®™ BOXKCS8 C3078/ENW-MWS  102/11/2000 |1.30E+01 |pCi/L 4.04E+00
DUP DUP

Todine-129® BOXKCS C3078/ENW-MWS  |02/11/2000 {1.42E-01 |pCi/L U 2.53E-01

DUP DUP :
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Table C.3. (contd)

‘Sample Sample Value Lab Reporting
Constituent Number Well Name Date | Reported |Units | Qualifier| Limit MDA
Potassium-40® BOXKCS C3078/ENW-MW8  [02/11/2000 |1.95E+00 |pCi/L U 2.28E+02
DUP DUP '
Ruthenium-106®  |BOXKCS C3078/ENW-MWS8  |02/11/2000 {9.11E+00 |pCi/L U 8.17E+01
DUP DUP
Technetium-99®  [BOXKCS C3078/ENW-MWS  [02/11/2000 |-1.40E+00 |pCi/L U 1.26E+01
DUP DUP ‘
Uranium-234® BOXKCS C3078/ENW-MW8  [02/11/2000 |2.35E+00 |pCi/L 3.84E-01
DUP DUP
Uranium-235® BOXKCS C3078/ENW-MWS8  |02/11/2000 [2.15E-01 |pCi/L U 3.37E-01
DUP DUP
Uranium-238® BOXKCS8 C3078/ENW-MW8  {02/11/2000 [2.97E+00 |pCi/L 3.19E-01
DUP DUP
Antimony-125 BOXKC9 C3079/ENW-MW9  [02/11/2000 [2.56E+00 |pCi/L U 2.19E+01
Antimony-125© BOXKDO C3079/ENW-MW9  |02/11/2000 |-6.06E+00 |pCi/L U 1.68E+01
Beryllium-7 BOXKC9 C3079/ENW-MW9  {02/11/2000 |-1.40E+01 |pCi/L 8] 7.54E+01
Beryllium-7' BOXKDO  |C3079/ENW-MW9  {02/11/2000 |-9.20E+00 |pCi/L 18] 7.13E+01
Cesium-134 BOXKC9 C3079/ENW-MW9  }02/11/2000 |-2.61E-01 |pCi/L U 7.60E+00
Cesium-134 BOXKDO  |C3079/ENW-MW9  |02/11/2000 |-2.39E+00 |pCi/L U - 7.19E+00
[Cesium-137 BOXKCY9  [C3079/ENW-MW9  [02/11/2000|3.30E+00 [pGilL| U 9.66E+00
Cesium-137© BOXKDO  [C3079/ENW-MW9  {02/11/2000 |-1.74E+00 |pCi/L U 6.44E+00
Cobalt-60 BOXKC9 C3079/ENW-MW9  102/11/2000 |-2.09E+00 |pCi/L U 9.21E+00
Cobalt-60© BOXKDO  |C3079/ENW-MW9  [02/11/2000 [2.06E+00 |pCi/L U 8.67E+00
Europium-152 BOXKC9 C3079/ENW-MW9  102/11/2000 |-3.62E+00 |pCi/L U 2.23E+01
Europium-152¢ BOXKDO  |C3079/ENW-MW9  |02/11/2000 |-7.83E+00 |pCi/L 1§} 1.75E+01
Europium-154 BOXKC9 C3079/ENW-MW9  [02/11/2000 |-2.56E+00 |pCi/L U 2.36E+01
Europium-154¢© BOXKDO  |C3079/ENW-MW9  [02/11/2000 |3.99E+00 |pCi/L| - U 2.86E+01
Europium-155 BOXKC9 C3079/ENW-MW9  {02/11/2000 [2.78E+00 |pCi/L U 1.66E+01
Europium-155© BOXKDO  |C3079/ENW-MW9  [02/11/2000 |[4.52E+00 |pCi/L U 1.37E+01
Gross alpha BOXKC9 C3079/ENW-MW9  {02/11/2000 [2.21E+01 |pCi/L 3.22E+00
Gross alpha®© BOXKDO C3079/ENW-MW9  (02/11/2000 |2.28E+01 |pCi/L 3.15E+00
Gross beta BOXKC9 C3079/ENW-MW9  [02/11/2000 |1.61E+01 |pCV/L 4.03E+00
Gross beta®® BOXKDO C3079/ENW-MW9  |02/11/2000 {1.59E+01 |pCi/L 4.10E+00
Todine-129 BOXKC9 C3079/ENW-MW9  |02/11/2000 [3.48E-02 |pCi/L U 3.65E-01
Todine-129¢ BOXKDO  |C3079/ENW-MW9  {02/11/2000 |3.41E-02 |pCi/L U 3.09E-01
Potassium-40 BOXKC9 C3079/ENW-MW9  |02/11/2000 }-6.76E+01 |pCi/L U 2.40E+02
Potassium-40() BOXKDO  |C3079/ENW-MW9  |02/11/20006.17E+01 |pCi/L U 8.26E+-01
Ruthenium-106 BOXKC9 C3079/ENW-MW9  [02/11/2000 |4.09E+01 ~ |pCi/L U 8.94E-01
Ruthenium-106©  |BOXKDO  |C3079/ENW-MW9  |02/11/2000 |1.04E+01 |pCi/L U 7.13E+01
Technetium-99 BOXKC9 C3079/ENW-MW9 - [02/11/2000 [4.73E+00 |pCiL{ U 1.26E-+01
Technetium-99°  |BOXKDO C3079/ENW-MW9  |02/11/2000 |5.66E-01 |pCi/L U 1.26E-+01
[Uranium-234 BOXKC9 C3079/ENW-MW9  [02/11/2000|1.26E+01 |pCi/L 3.37E-01
lUranium-234¢ BOXKDO  |C3079/ENW-MW9  [02/11/2000 |1.37E+01 |pCi/L 3.97E-01
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Table C.3. (contd)

Sample Sample Value Lab Reporting
Constituent Number Well Name Date | Reported |Units |Qualifier™ | Limit MDA
Uranium-235 BOXKCY C3079/ENW-MW9  {02/11/2000 |5.24E-01 |pCi/L 2.62E-01
Uranium-235 BOXKDO  |C3079/ENW-MW9  (02/11/2000 |4.24E-01 |pCi/L 2.95E-01
Uranium-238 BOXKC9 C3079/ENW-MW9  |02/11/2000 |1.23E+01 | pCi/L 3 04E-01
Uranium-238" BOXKDO C3079/ENW-MW9  {02/11/2000 [1.14E+01 |pCi/L 3.71E-01
Gross alpha® BOXKCY C3079/ENW-MW9  102/11/2000 |2.20E+01 |pCi/L 3.15E+00
DUP DUP
Gross beta®™ BOXKDO  |C307%ENW-MW9  102/11/2000 {1.30E+01 |pCi/L 4.04E+00
DUP DUP
Todine-129® BOXKC9 C3079/ENW-MW9  02/11/2000 {1.42E-01  |pCi/L §] 2.53E-01
DUP DUP
Antimony-125 BOXKDI ENW-31 02/08/2000 |-4.50E+00 |pCi/L U 1.83E+01 |1.83E+01
Beryllium-7 BOXKD1 ENW-31 02/08/2000 |1.61E+01 | pCi/L U 6.50E+01 |6.50E+01
{Cesium-134 BOXKD1 ENW-31 02/08/2000 |-5.11E-01 |pCi/L U 7.79E+00 |7.79E+00
lcesium-137 BOXKDI ENW-31 02/08/2000 [2.28E+00 | pCi/L U 7.97E+00 |7.97E+00
ICobalt-60 BOXKD1 ENW-31 02/08/2000 {-3 41E+00 |pCi/L U 6.87E+00 |6.87E+00
Europium-152 BOXKDI ENW-31 02/08/2000 [8.88E-01  |pCi/L U 2.00E+01 |2.00E+01
Europium-154 BOXKDI ENW-31 02/08/2000 {-8.76E+00 {pCi/L U 2.51E+01 {2.51E+01
Europium-155 BOXKDI ENW-31 02/08/2000 [1.06E+00 | pCi/L U 1.46E+01 |{1.46E+01
Gross alpha BOXKD1 ENW-31 02/08/2000 |1.19E+00 | pCi/L U 1.97E+00 |1.97E+00
[Gross beta BOXKDI ENW-31 02/08/2000 [6.57E+00 | pCi/L 2.86E+00 |2.86E+00
Todine-129 BOXKD1 ENW-31 02/08/2000 |-2.14E-02 |pCi/L U 3.15E-01 |3.15E-01
Potassium-40 BOXKD1 ENW-31 02/08/2000 |-1.69E+01 |pCi/L U 2.50E+02 |2.50E+02
Ruthenium-106 BOXKD1 ENW-31 02/08/2000 |-3.53E+00 |pCi/L U 6.41E+01 |6.41E+01
Technetium-99 BOXKD1 ENW-31 02/08/2000 [-1.53E+00 |pCi/L U 1.23E+01 |1.23E+01
Uranium-234 BOXKDI ENW-31 02/08/2000 |1.05E+00 |pCi/L 2.777E-01 |2.77E-01
Uranium-235 BOXKD! ENW-31 02/08/2000 {1.79E-01  {pCi/L U 2.13E-01 |2.13E-01
Uranium-238 BOXKD] ENW-31 02/08/2000 [2.46E-01  |pCi/L U 3.10E-01 [3.10E-01
Antimony-125 BOXKD2  |ENW-32 02/08/2000 [5.17E+00 | pCi/L U 1.80E+01 - |1.80E+01
Beryllium-7 BOXKD2  |ENW-32 02/08/2000 [-1.41E+01 |pCi/L U-  |5.96E+01 |5.96E+01
Cesium-134 BOXKD2  |ENW-32 02/08/2000 |7.41E-01  |pCi/L U 8.61E+00 |8.61E+00
l[Cesium-137 |Boxkp2  |[ENW-32 02/08/2000 |-2.35E+00 [pCilL| U |7.49E+00 |7.49E+00
llcobalt-60 BOXKD2  |ENW-32 02/08/2000 |-1.08E+00 |pCi/L U 8.81E+00 |8.81E+00
tEuropium-152 BOXKD2  |ENW-32 02/08/2000 |-6.21E+00 | pCi/L 9] 1.83E+01 [1.83E+01
Europium-154 BOXKD2  |ENW-32 02/08/2000 |-5.71E-01 |pCi/L 8] 2.29E+01 |2.29E+01
Europium-155 BOXKD2  |ENW-32 02/08/2000 [6.65E-01 | pCi/L U 1.74E+01 |1.74E+01
l{Gross alpha BOXKD2  |ENW-32 02/08/2000 [2.16E+00 | pCi/L J 1.95E+00 {1.95E+00
|Gross beta BOXKD2  |ENW-32 02/08/2000 |8.35E+00 | pCi/L ‘ 2.87E+00 |2.87E+00
Todine-129 BOXKD2  |ENW-32 02/08/2000 |5.78E-02  {pCi/L 8] 243E-01 |243E-01
Potassium-40 BOXKD2 - |ENW-32 02/08/2000 |-5.63E+01 |pCi/L U 1.17E+02 |1.17E+02
Ruthenium-106 BOXKD2  |ENW-32 102/08/2000 |-2.26E+01 |{pC¥L| U 6.45E+01 |6.45E+01
Technetium-99 BOXKD2  |ENW-32 02/08/2000 [2.96E+00 |pCi/L U 1.23E+01 |1.23E+01
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Table C.3. (contd)
Sample Sample Value Lab Reporting

Constituent Number Well Name Date Reported | Units | Qualifier® | Limit MDA
Uranium-234 BOXKD2 ENW-32 02/08/2000 [1.12E+00 | pCi/L | 4.09E-01 |4.09E-01
Uranium-235 BOXKD2 ENW-32 02/08/2000 {2.79E-02 | pCi/L U 3.18E-01 |3.18E-01
Uranium-238 BOXKD2 ENW-32 02/08/2000 {5.92E-01  |pCi/L J 3.90E-01 |3.90E-01

Quality Control Samples
Antimony-1259  [BOXK43 EBL 121/699-13-3A  {02/07/2000 |2.28E+00 |pCi/L U 2.13E+01
Beryllium-7¢@ BOXK43 EBL 121/699-13-3A . |02/07/2000 |-4.67E+00 |pCi/L U 6.51E+01
Cesium-134'9 BOXK43 EBL 121/699-13-3A  102/07/2000 |-1.16E+00 |pCi/L U 8.09E+00
Cesium-1379 BOXK43 EBL 121/699-13-3A  02/07/2000 {5.71E-01  {pCi/L U 9.00E+00
Cobalt-60® BOXK43 EBL 121/699-13-3A  (02/07/2000 |-2.80E+00 |pCi/L U 6.36E+00
Europium-152 BOXK43 EBL 121/699-13-3A  (02/07/2000 |1.49E+01 |pCi/L U 2.27E+01
Europium-154 BOXK43 EBL 121/699-13-3A  |02/07/2000 |-4.48E+00 |pCi/L U 2.33E+01
Europium-155  |BOXK43 EBL 121/699-13-3A  |02/07/2000 |-1.02E+01 |pCV/L U 1.46E+01
IGross alpha'® BOXK43 EBL 121/699-13-3A  {02/07/2000 |4.17E-01  |pCi/L U 6.82E-01
Gross beta® BOXK43 EBL 121/699-13-3A  |02/07/2000 |0.00E+00 |pCi/L U 2.71E+00
lodine-1299 BOXK43 EBL 121/699-13-3A  [02/07/2000 |-2.19E-02 |pCi/L U 2.35E-01
Plutonium-238@  |BOXK43 EBL 121/699-13-3A  |02/07/2000 |-2.99E-03 |pCi/L. U 1.51E-01
Plutonium-239/240%|BOXK43 EBL 121/699-13-3A  [02/07/2000 |2.99E-03 |pCi/L U 1.50E-01
Potassium-40® BOXK43 EBL 121/699-13-3A  |02/07/2000 |2.50E+01 |pCi/L U 2.19E+02
Ruthenium-1069  |BOXKA43 EBL 121/699-13-3A  |02/07/2000 }1.79E+01 |pCi/L L8] 7.61E+01
Strontium-89/90¢  |BOXK43 EBL 121/699-13-3A  02/07/2000 |-9.09E-03 |pCVL U 6.79E-01
Technetium-99  |BOXK43 EBL 121/699-13-3A - (02/07/2000 |-3.33E+00 |pCi/L U 1.22E+01
[Uranium® BOXK43 EBL 121/699-13-3A  |02/07/2000 |4.36E-03 | ug/L U 7.29E-02
Uranium-234 BOXK43 = |EBL 121/699-13-3A  [02/07/2000 |3.96E-02 - |pCilL U 2.15E-01
fUranium-235©@ BOXK43 EBL 121/699-13-3A  102/07/2000 |7.16E-02 |pCi/L U 2.80E-01
Uranium-2389 BOXK43 EBL 121/699-13-3A  |02/07/2000 |-4.15E-02 |pCi/L U 3.33E-01
Strontium-89/90®  |BOXK43 EBL 121/699-13-3A  {02/07/2000 {1.84E-01 |pCi/L U 6.41E-01
DUP DUP

Antimony-125% BOXKA46 EBL 122/699-13-3A  102/07/2000 |2.05E+00 |pCi/L U 2.20E-+01
Beryllium-7'© BOXKA46 EBL 122/699-13-3A  |02/07/2000 {1.22E+01 |pCi/L U 7.79E-+01
Cesium-134© BOXK46 EBL 122/699-13-3A  {02/07/2000 |-8.49E+00 |pCi/L U 8.09E-+00
Cesium-137 BOXKA46 EBL 122/699-13-3A  {02/07/2000 {-4.64E+00 |pCi/L U 8.49E-+00
Cobalt-60© BOXK46 EBL 122/699-13-3A  02/07/2000 |-5.49E+00 |pCi/L U 6.68E+00
Europium-152  |BOXK46 EBL 122/699-13-3A  {02/07/2000 |1.02E+01 |pCi/L U 2.39E+01
Europium-154© BOXK46 EBL 122/699-13-3A  102/07/2000 |2.89E+00 | pCi/L U 2.92E+01
Europium-155 BOXK46 EBL 122/699-13-3A  |02/07/2000 |-8.77E-01 |pCi/L U 1.89E+01
Gross alpha® BOXK46 EBL 122/699-13-3A  {02/07/2000 {1.02E-02 |pCi/L U 9.34E-01
Gross beta® BOXK46 EBL 122/699-13-3A  {02/07/2000|7.25E-01 |pCi/L U 2.67E+00
Todine-129% BOXK46 EBL 122/699-13-3A  (02/07/2000|9.97E-02 |pCi/L U 3.10E-01
Plutonium-238©  |BOXK46 EBL 122/699-13-3A  {02/07/2000 |-2.79E-03 |pCi/L U 1.40E-01
Plutonium-239/240) |BOXK46 EBL 122/699-13-3A  |02/07/2000 |[0.00E+00 |pCi/L U 9.43E-02
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Table C.3. (contd)

: Sample Sample Value - Lab Reporting
Constituent Number Well Name Date Reported | Units | Qualifier® | Limit MDA
Potassium-40'® BOXK46 EBL 122/699-13-3A  [02/07/2000 |-4.41E+01 |pCi/L 8] 2.30E+02
Ruthenium-106©  [BOXK46 EBL 122/699-13-3A  [02/07/2000 |2.87E+01 | pCi/L U 9.08E+01
Strontium-89/90°  |BOXK46 EBL 122/699-13-3A  [02/07/2000 |-2.00E-01 |pCi/L U 6.51E-01
Technetium-99©  |BOXK46 EBL 122/699-13-3A  |02/07/2000 {-3.90E+00 |pCi/L U 1.22E+01
Uranium®® BOXKA46 EBL 122/699-13-3A  |02/07/2000 |6.05E-03 | ug/L U 7.29E-02
Uranium-234¢) BOXK46 EBL 122/699-13-3A  {02/07/2000 |2.66E-02 |pCilL u 2.51E-01
Uranium-235 BOXKA46 EBL 122/699-13-3A  |02/07/2000 |3.37E-02 |pCi/L U 2.22E-01
Uranium-238 BOXK46 EBL 122/699-13-3A  {02/07/2000 |-1.42E-02 |pCi/L U 2.37E-01
Gross beta® BOXK46 EBL 122/699-13-3A  |02/07/2000 {2.58E-01  |pCi/L U 2.71E+00
DUP DUP
Technetium-99®  |BOXK46 EBL 122/699-13-3A  |02/07/2000 |4.46E+00 |pCi/L U 1.23E+01
DUP DUP
Antimony-125 BOXK32  |EBL 123/699-13-1B  |02/08/2000 |-1.72E+00 |pCi/L U 1.84E+01
Beryllium-7 BOXK32 EBL 123/699-13-1B  [02/08/2000 |-4.00E+00 |pCi/L U 6.21E+01
Cesium-134 BOXK32 EBL 123/699-13-1B  }02/08/2000 |-2.25E+00 |pCi/L U 6.65E+00
Cesium-137 BOXK32 EBL 123/699-13-1B  [02/08/2000 |1.91E+00 {pCV/L U 9.48E+00
{{Cobalt-60 BOXK32 EBL 123/699-13-1B  |02/08/2000 {-1.90E+00 |{pCi/L U 8.09E+00
Europium-152 BOXK32 EBL 123/699-13-1B  |02/08/2000 |5.18E+00 |pCi/L U 1.84E+01
Europium-154 BOXK32 EBL 123/699-13-1B  |02/08/2000 |-5.30E+00 |pCi/L u 2.15E+01
Europium-155 BOXK32 EBL 123/699-13-1B  [02/08/2000 |3.29E+00 |pCi/L U 1.77E+01
Gross alpha BOXK32 EBL 123/699-13-1B  |02/08/2000 [2.33E-01  |pCi/L U 8.90E-01
IGross beta BOXK32 EBL 123/699-13-1B  [02/08/2000 |3.34E-01 |pCi/L U. 2.64E+00
Iodine-129 BOXK32 EBL 123/699-13-1B  [02/08/2000 |5.29E-02 |pCi/L U 3.23E-01
Plutonium-238 BOXK32 EBL 123/699-13-1B  {02/08/2000 |-7.04E-03 |pCi/L U 2.01E-01
Plutonium-239/240 |BOXK32 EBL 123/699-13-1B  |02/08/2000 |-7.04E-03 |pCi/L U 2.01E-01
f[Potassium-40 BOXK32 EBL 123/699-13-1B  [02/08/2000 |-1.16E+00 |pCi/L U 1.32E+02
[Ruthenium-106 BOXK32 EBL 123/699-13-1B  [02/08/2000 |-1.13E+01 |pCV/L U 5.79E+01
Strontium-89/90 BOXK32 EBL 123/699-13-1B  |02/08/2000 {1.01E-01 |pCV/L U 6.83E-01
Technetium-99 BOXK32 EBL 123/699-13-1B  |02/08/2000 |-8.21E+00 |pCi/L U 1.23E+01
Uranium BOXK32 EBL 123/699-13-1B  }02/08/2000 |1.54E-02 | ug/L U 7.29E-02
Uranium-234 BOXK32 EBL 123/699-13-1B  [02/08/2000 |8.06E-02 |pCi/L U 2.28E-01
Uranium-235 BOXK32 EBL 123/699-13-1B  |02/08/2000 |-2.56E-02 |pCi/L U 2.83E-01 .
Uranium-238 BOXK32 EBL 123/699-13-1B  |02/08/2000 |4.39E-02 |pCV/L U 3.41E-01
Plutonium-238®  [BOXK32 EBL 123/699-13-1B  |02/08/2000 |-7.14E-03 |pCi/L U 2.04E-01
DUP DUP
Plutonium-239/240® |BOXK32 EBL 123/699-13-1B  |02/08/2000 {4.45E-02  [pCi/L U 1.21E-01
DUP DUP
Antimony-125 BOXJW1 EBL 124/ENW-MW5 (02/09/2000 |-1.07E+00 |{pCi/L| U 2.12E+01 |(2.12E+01
Beryllium-7 BOXJW1 EBL 124/ENW-MWS5 [02/09/2000 |-1.61E+01 |pCi/L U 5.56E+01 |5.56E+01
Cesium-134 BOXJW1 EBL 124/ENW-MW5 102/09/2000 |-3.50E+00 |pCi/L U 7.07E+00 |7.07E+00
fiCesium-137 BOXJW1  |EBL 124/ENW-MW5 [02/09/2000|2.57E+00 |pCWL| U [8.70E+00 |8.70E+00
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Table C.3. (contd)

Sample Sample Value Lab Reporting
Constituent Number Well Name Date Reported |Units | Qualifier™| Limit MDA

Cobalt-60 BOXJW1 EBL 124/ENW-MWS5 (02/09/2000 {-3.62E+00 |pCi/L| U 7.18E+00 |7.18E+00
Europium-152 BOXIW1 EBL 124/ENW-MWS5 (02/09/2000 }-9.53E+00 |pCi/L U 1.64E+0]1 |1.64E+01
Europium-154 BOXIW1 EBL 124/ENW-MW5 102/09/2000 |-2.37E+00 |pCi/L U 1.85E+01 |1.85E+01
Europium-155 BOXIW1 EBL 124/ENW-MWS5 |02/09/2000 |7.00E-+00 pCi/L U 1.59E+01 {1.59E+01
Gross alpha BOXJW1 EBL 124/ENW-MWS5 102/09/2000 |-8.97E-02 |pCi/L U 9.09E-01 {9.09E-01
Gross beta BOXIW1 EBL 124/ENW-MWS5 102/09/2000 |8.27E-01 |pCi/L U 2.67E+00 |2.67E+00
lodine-129 BOXIW1 EBL 124/ENW-MW5 102/09/2000 |7.08E-02 |pCi/L 8] 3.53E-01 |3.53E-01
Plutonium-238 BOXJW1 EBL 124/ENW-MW5 [02/09/2000 |0.00E+00 | pCi/L U 9.26E-02 [9.26E-02
Plutonium-239/240 |BOXIW1 EBL 124/ENW-MWS5 {02/09/2000 [0.00E+00 pCi/L 8] 9.26E-02 |9.26E-(2
Potassium-40 BOXIW1 EBL 124/ENW-MWS5 102/09/2000 {1.16E+01 | pCi/L U 1.85E+02 |1.85E+02
Ruthenium-106 BOXJW1 EBL 124/ENW-MW5 |02/09/2000 |5.43E+00 |pCi/L U 6.18E+01 |6.18E+01
Technetium-99 BOXJW1 EBL 124/ENW-MWS35 102/09/2000 {2.90E+00 |pCi/L U 1.22E+01 |1.22E+01
Total beta BOXIW1 EBL 124/ENW-MW35 |02/09/2000 {2.93E-01 [pCi/L U 7.57E-01 |7.57E-01
radiostrontium : :
f{Uranium BOXJW1 EBL 124/ENW-MW5 02/09/2000 |2.72E-03 ug/L U 7.29E-02 |7.29E-02
Uranium-234 BOXJW1 EBL 124/ENW-MW5 102/09/2000 |3.04E-02 |pCi/L U 3.86E-01 |3.86E-01
Uranium-235 BOXIW1 EBL 124/ENW-MW5 102/09/2000 |-3.04E-02 |pCi/L U 3.05E-01 [3.05E-01
Uranium-238 BOXIW1 EBL 124/ENW-MW5 102/09/2000 |8.92E-02 |pCi/L U 3.62E-01 [3.62E-01
Gross beta® BOXJW1  |EBL 124/ENW-MWS5 |02/09/2000 |S.01E-01 |pCi/L U 2.67E+00

bup DUP
Technetium-99® BOXJW1 EBL 124/ENW-MWS5 . [02/09/2000 |1.51E+00 pCVL| U 1.22E+01

DUP DUP ‘
Total beta : BOXJW1 EBL 124/ENW-MW5 102/09/2000 |2.43E-01 |pCi/L U 7.37E-01
radiostrontium®  |DUP DUP
Uranium® BOXIW1 EBL 124/ENW-MWS5 102/09/2000 |1.03E-02 ug/L U 7.29E-02

DUP DUP
Antimony-125 BOXJVS FTB 322/699-13-3A  |02/07/2000 |1.61E+00 |pCi/L 8] 1.89E+-01
iBeryllium-7 BOXIV5 FTB 322/699-13-3A  102/07/2000 |-2.34E+01 |pCi/L U 5.79E+01
icesium-134. BOXIV5 FTB 322/699-13-3A  {02/07/2000 |-2.14E+00 |pCV/L U 6.93E+-00
Cesium-137 BOXIV5 FTB 322/699-13-3A°  102/07/2000 {2.37E+00 |pCi/L U 7.95E+00
Cobalt-60 BOXJV5 FTB 322/699-13-3A  |02/07/2000 |3.08E+00 |pCi/L U 1.04E-+-01
Europium-152 BOXJVs FTB 322/699-13-3A - (02/07/2000 |5.97E-01 |pCi/L U 1.97E+01
Europium-154 BOXJVS FTB 322/699-13-3A  (02/07/2000 |2.84E+00 | pCi/L U 2.22E+01
Europium-155 BOXJV5 FTB 322/699-13-3A  |02/07/2000 |-1.83E-01 |pCVL U 1.50E--01
Gross alpha BOXJIVS FTB 322/699-13-3A  {02/07/2000 [2.14E-01 |{pCi/L U 9.28E-01
IGross beta BOXJIVS FTB 322/699-13-3A  |02/07/2000 |7.76E-01 |pCV/L U 2.67E-+00
lodine-129 BOXJIVS5 FTB 322/699-13-3A  [02/07/2000 |1.43E-01 |pCi'L U 3.46E-01
Plutonium-238 BOXJV5S  |FTB322/699-13-3A  |02/07/2000 |0.00E+00 pCi/L U 9.30E-02
Plutonium-239/240 |BOXJVS FTB 322/699-13-3A  (02/07/2000 }-2.75E-03 |pCi/L U 1.38E-01
Potassium-40 BOXJIVS5 FTB 322/699-13-3A  (02/07/2000 {-1.08E+01 |pCi/L U 1.65E+02
Ruthenium-106 BOXJVS FTB 322/699-13-3A  |02/07/2000 |7.21E+00 |pCi/L U 7.43E-+01
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Table C.3. (contd)

Sample Sample Value Lab Reporting
Constituent Number Well Name Date Reported | Units | Qualifier™ | Limit MDA
Strontium-89/90 BOXJV5 FTB 322/699-13-3A  |02/07/2000 |2.20E-01 |pCi/L U 6.17E-01
Technetium-99 BOXJIVS FTB 322/699-13-3A  |02/07/2000 {-2.51E+00 {pCi/L U 1.22E+01
Uranium BOXJIVS FTB 322/699-13-3A  |02/07/20001.18E-03 | ug/L U 7.29E-02
2 Uranium-234 BOXJVS FTB 322/699-13-3A  |02/07/2000 {1.12E-01 |pCi/L U 2.64E-01
Uranium-235 BOXJIV5 FTB 322/699-13-3A  |02/07/2000 |1.16E-01 |pCV/L U 2.52E-01
Uranium-238 BOXJVS FTB 322/699-13-3A  [02/07/2000 |1.19E-01 pCi/L U 2.38E-01
= Gross alpha® BOXIVS DUP{FTB 322/699-13-3A {36563 2.33E-01 {pCilL U 8.34E-01
DUP
Antimony-125 BOXK24 FTB 323/699-21-6 02/07/2000 |-1.06E+01 |pCi/L U 1.76E+01 |1.76E+01
Beryllium-7 BOXK24 FTB 323/699-21-6 02/07/2000}-1.52E+01 |pCi/L U 5.70E+01 |5.70E+01
Cesium-134 BOXK24 FTB 323/699-21-6 02/07/2000 {8.49E-01 pCV/L U 8.44E+00 [8.44E+00
Cesium-137 BOXK24 FTB 323/699-21-6 02/07/2000 |-1.84E+00 |pCi/L U 8.17E+00 |8.17E+00
Cobalt-60 BOXK24 FTB 323/699-21-6 02/07/2000 {1.73E-01 |pCi/L 8) 7.81E+00 |7.81E+00
Europium-152 BOXK24 FTB 323/699-21-6 02/07/2000 |4.80E+00 | pCi/L 8) 2.32E+01 |2.32E+01
Europium-154 BOXK24 FTB 323/699-21-6 02/07/2000 |-8.12E+00 |pCi/L §) 2.10E+01 |2.10E+01
Europium-155 BOXK24 FTB 323/699-21-6 02/07/2000 |1.21E+01 |pCi/L U 1.79E+01 |1.79E+01
JiGross alpha BOXK24 FTB 323/699-21-6 02/07/2000{3.12E-01  |pCi/L U 9.16E-01 [9.16E-01
{iGross beta BOXK24 FTB 323/699-21-6 02/07/2000 |1.13E+00 |pCVL U 2.52E+00 |2.52E+00
Todine-129 BOXK24 FTB 323/699-21-6 02/07/2000 |-1.83E-02 |pCi/L U 3.18E-01 {3.18E-01
Potassium-40 BOXK24 FTB 323/699-21-6 02/07/2000 |1.33E+02 |pCi/L . 6.69E+01 |6.69E+01
Ruthenium-106 BOXK24 FTB 323/699-21-6 02/07/2000 {-1.03E+01 |pCi/L U 7.68E+01 |7.68E+01
Technetium-99 BOXK24 FTB 323/699-21-6 02/07/2000 |-4.05E-01  |pCi/L 8) 1.23E+01 |1.23E+01
Uranium-234 BOXK24 FTB 323/699-21-6 02/07/2000 |-1.06E-02 {pCi/L U 221E-01 |2.21E-01
Uranium-235 BOXK24 FTB 323/699-21-6 02/07/2000 |-1.06E-02 {pCi/L 8) 2.21E-01 |2.21E-01
Uranium-238 BOXK24 FTB 323/699-21-6 02/07/2000 |2.66E-02 {pCV/L U 2.50E-01 |2.50E-01
lodine-129® BOXK24 FTB 323/699-21-6  |02/07/20001.27E-01  |pCi/L U 2.79E-01
DUP DUP
(a) U = Value reported is less than the MDA.
(b) Lab duplicate.
(c) Field duplicate.
(d) Before sampling.
(e) After sampling.
|EBL = Equipment blank; FTB = Full trip blank; MDA = Minimum detectable activity.




Processing Group, February 2000

Table C.4. Radionuclide Results for 618-11 Burial Ground Investigation, 325 Radiochemical

Sample Sample Value Lab

Constituent | Number | Well Name Date Reported | Units | Qualifier Comments
Tc-99 Rad BOXJT6 699-13-3A  [02/07/2000 |5.45E+01 [pCi/L Measured Activities
Disks
Tc-99 Rad BOXJT6 699-13-3A  102/07/2000 {5.77E+01  [pCi/L Measured Activities/Lab Duplicate
Disks © |DUP DUP 7
Sr-90Rad  [BOXJT6  [699-13-3A  |02/07/2000 |<2 pCi/lL Measured Activities/Corrected®
Disks
Sr-90 Rad BOXJT6 699-13-3A  |02/07/2000 |<2 pCi/L Measured Activities/
Disks DUP DUP Corrected®/Lab Duplicate

(a) Based on recount 8 days after separation.
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Table C.5. Anion and Alkalinity Results for 618-11 Burial Ground Investigation, February 2000

: Sample Value Lab Dilution | Reporting
Constituent Number | WellName |Sample Date | Reported | Units | Qualifier™| Factor | Limit MDL
Chloride BOXJY9 [699-10-E12 02/08/2000 112 [mgL 10 2 0.35
Fluoride BOXJY9  [699-10-E12 02/08/2000 026 |mgL 1 0.1 0.01
Nitrate as N BOXJY9  [699-10-E12 02/08/2000 6.8 |mg/L 10 0.2 0.11
Nitrite as N BOXJY9 [699-10-E12 02/08/2000 ND [mgL U 1 0.02 0.0074
Sulfate BOXJY9  [699-10-E12 02/08/2000 354 |mg/L 10 5 1.1
Total Alkalinity [BOXJY9 [699-10-E12 02/08/2000 252 |mg/L 1 5 2.2
Chloride BOXJV7  |699-12-4D 02/07/2000 11  |mgl 10 2 0.35
Fluoride BOXJV7  [699-12-4D 02/07/2000 031 |mglL 1 0.1 0.01
Nitrate as N BOXIV7  |699-12-4D 02/07/2000 63 |mglL 10 0.2 0.11
itrite as N BOXJV7  [699-12-4D 02/07/2000 ND |mg/L U 1 0.02 0.0074
Sulfate BOXJV7  {699-12-4D 02/07/2000 477 |mg/L 10 5 1.1
Total Alkalinity [BOXJV7  [699-12-4D . 02/07/2000 128 |mg/L 1 5 2.2
Chloride BOXIW6  [699-13-1A 02/08/2000 2.8 |mglL 1 0.2 0.035
Fluoride BOXJW6 [699-13-1A 02/08/2000 0.36 |mg/L 1 0.1 0.01
[Nitrate as N BOXJW6  [699-13-1A 02/08/2000 1.6 |mglL 2 0.04 0.021
Nitrite as N BOXIW6 [699-13-1A 02/08/2000 ND  |mg/L U 1 0.02 0.0074
Sulfate BOXJW6 [699-13-1A 02/08/2000 251 |mg/L 2 1 0.22
Total Alkalinity  [BOXJW6 [699-13-1A 02/08/2000 152 |mg/L 1 5 2.2
iChloride BOXJXS [699-13-1B 02/08/2000 14  |mglL ] 0.2 0.035
[[Fluoride BOXIX5 [699-13-1B 02/08/2000 0.36 |mg/L 1 0.1 0.01
[[Nitrate as N BOXJXS [699-13-1B 02/08/2000 0.021 |mg/L 1 0.02 0.011
iNitrite as N BOXJX5 [699-13-1B 02/08/2000 ND |mglL 3] 1 0.02 0.0074
Sulfate BOXJXS [699-13-1B 02/08/2000 20.6 |mg/L 2 1 0.22
Total Alkalinity [BOXJXS [699-13-1B 02/08/2000 128  |mg/L 1 5 2.2
Chloride BOXJX9 [699-13-1C 02/08/2000 144 |mgL 5 1 0.17
Fluoride BOXJX9 [699-13-1C 02/08/2000 23  |mgL 1 0.1 0.01
Nitrate as N BOXJX9 699-13-1C 02/08/2000 0.023 [mg/L 1 0.02 0.011
Nitrite as N BOXJX9 [699-13-1C 02/08/2000 ND [mgL 3] 1 0.02 0.0074
Sulfate BOXJX9  |699-13-1C 02/08/2000 2 |mg/L 1 0.5 0.11
Total Alkalinity [BOXJX9  [699-13-1C 02/08/2000 158  Img/L 1 5 2.2
Chloride BOXIT3 [699-13-3A 02/07/2000 149 |mg/L 5 1 0.17
[Chloride™ BOXJVI [699-13-3A 02/07/2000 148 |mg/L 5 1 0.17
{Fluoride BOXJT3  [699-13-3A 02/07/2000 0.26 |mg/L 1 0.1 0.01
IFluoride™ BOXJVI [699-13-3A 02/07/2000 0.26 |mg/L 1 0.1 0.01
fNitrate as N BOXIT3  |699-13-3A 02/07/2000 228  |mg/L 50 1 0.53
Nitrate as N® BOXJV1 [699-13-3A 02/07/2000 233  |mglL 50 1 0.53
INitrite as N BOXJT3  [699-13-3A 02/07/2000 ND |mglL U 1 0.02 0.0074
INitrite as N BOXJV1 [699-13-3A 02/07/2000 ND |mg/L U 1 0.02 0.0074
Sulfate BOXJT3  |699-13-3A 02/07/2000 624 |mg/L 5 2.5 0.54
Sulfate™ BOXJV1 [699-13-3A 02/07/2000 62.7 |mg/L 5 25 0.54
Total Alkalinity [BOXJT3  [699-13-3A 02/07/2000 150 |mg/L 1 5 2.2
Total Alkalinity™ [BOXJV1 [699-13-3A 02/07/2000 152 jmg/L 1 5 2.2
f[Chloride®™ BOXJT3  [699-13-3ADUP [02/07/2000 148 |mglL 5 1 0.17
DUP
'rluoride“) BOXJT3  [699-13-3ADUP [02/07/2000 0.27 |mgL 1 0.1 0.01
DUP
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Table C.5. (contd)

Sample Value Lab Dilution | Reporting
Constituent Number Well Name | Sample Date | Reported | Units | Qualifier™ | Factor Limit MDL
INitrate as N© BOXIT3 [699-13-3ADUP [02/07/2000 225 mg/L| 50 1 0.53
DUP
Nitrite as N BOXIT3 1699-13-3A DUP [02/07/2000 ND mg/L U 1 0.02 0.0074
DUP
Sulfate®™ BOXIT3 [699-13-3A DUP {02/07/2000 62.2  |mg/L 5 2.5 0.54
DUP
Total Alkalinity |BOXIT3 ]699-13-3A DUP |02/07/2000 146  |mg/L 1 5 2.2
DUP _ :
Chloride BOXKI9 [699-15-15B 02/08/2000 8.6 |mg/L 10 2 0.35
Fluoride BOXKI9 [699-15-15B 02/08/2000 0.34  |mg/L 1 0.1 0.01
[Nitrate as N BOXK19 [699-15-15B 02/08/2000 6.1 |mgL 10 0.2 0.11
INitrite as N BOXKI9 [699-15-15B = {02/08/2000 ND |mgL U 1 0.02 0.0074
Sulfate BOXKI19 [699-15-15B 02/08/2000 90.6 |mg/L 10 5 1.1
Total Alkalinity [BOXK19 [699-15-15B 02/08/2000 124 |mg/L 1 5 22
Chloride BOXK14 [699-17-5 02/07/2000 124 |mg/L 5 i 0.17
Fluoride BOXK14 [699-17-5 02/07/2000 026 |mg/L 1 0.1 0.01
Nitrate as N BOXK14 [699-17-5 02/07/2000 164 |mg/L 50 1 0.53
INitrite as N BOXK14 [699-17-5 02/07/2000 0.097 [mg/L 1 0.02 0.0074
Sulfate BOXK14 [699-17-5 02/07/2000 465 |mg/L 5 25 0.54
Total Alkalinity |BOXK14 [699-17-5 02/07/2000 102 |mg/L 1 5 22
Chloride BOXK22 {699-21-6 02/07/2000 10.7 |mg/L 5 1 0.17
Fluoride BOXK22 [699-21-6 02/07/2000 0.19 |mg/L 1 0.1 0.01
Nitrate as N BOXK22 [699-21-6 02/07/2000 95 |mg/L 20 0.4 0.21
INitrite as N BOXK22 [699-21-6 02/07/2000 0.044 |mg/L 1 0.02 0.0074
Sulfate BOXK22 [699-21-6 02/07/2000 289 |mg/L 5 25 0.54
Total Alkalinity |BOXK22 1699-21-6 02/07/2000 102 |mg/L 1 5 2.2
Chloride BOXK11 [699-8-17 02/08/2000 104  |mg/L 5 1 0.17
Fluoride BOXK11 |699-8-17 02/08/2000 038  |mg/L 1 0.1 0.01
Nitrate as N BOXK11 |699-8-17 02/08/2000 7 mg/L 10 0.2 0.11
Nitrite as N BOXKI11 {699-8-17 02/08/2000 ND |mg/L ] 1 0.02 0.0074
Sulfate BOXK11 [699-8-17 02/08/2000 548 |mg/L 10 5 1.1
Total Alkalinity |BOXK11 [699-8-17 02/08/2000 121  |mg/L 1 5 2.2
Chloride BOXJY3  |699-9-E2 02/10/2000 115 |mg/L 5 1 0.17
Fluoride BOXJY3  [699-9-E2 02/10/2000 034 [mglL 1 0.1 0.01
Nitrate as N BOXJY3 ]699-9-E2 02/10/2000 32 |mgL 5 0.1 0.22
Nitrite as N BOXJY3  {699-9-E2 02/10/2000 ND |mg/L U 1 0.02 0.0074
Sulfate BOXJY3  [699-9-E2 02/10/2000 416 |mg/L 5 2.5 0.54
Total Alkalinity |[BOXJY3  [699-9-E2 02/10/2000 138 [mg/L 1 5 22
Chloride BOXK99 |C3071/ 02/09/2000 165 |mg/L 20 4 0.69
ENW-MW1
[Fluoride BOXK99 |C3071/ 02/09/2000 023 |mg/L 1 0.1 0.01
ENW-MW1
Nitrate as N BOXK99 {C3071/ 02/09/2000 124 |mg/L 20 0.4 0.21
ENW-MW1
itrite as N BOXK99 {C3071/ 02/09/2000 ND  img/L U 1 0.02 0.0074
IN ENW-MW1
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Table C.5. (contd)

Sample Value Lab Dilution | Reporting
Constituent Number Well Name | Sample Date | Reported | Units | Qualifier®™ | Factor Limit MDL
Sulfate BOXK99 {C3071/ 02/09/2000 82.8 |mg/L 20 10 2.2
ENW-MW1
Total Alkalinity BOXK99 |C3071/ 02/09/2000 268 mg/L i 5 2.2
ENW-MW1
Chloride BOXKB0O {C3072/ 02/10/2000 533 mg/L 20 4 0.69
ENW-MW2
Fluoride BOXKBO [C3072/ 02/10/2000 0.24 mg/L 1 0.1 0.01
ENW-MW2 .
INitrate as N BOXKBO [C3072/ 02/10/2000 142  |mg/L 20 0.4 0.21
ENW-MW2
INitrite as N BOXKBO |C3072/ 02/10/2000 ND ° img/L U i 0.02 0.0074
ENW-MW2 ,
Sulfate BOXKBO [C3072/ 02/10/2000 117 mg/L 10 5 1.1
ENW-MW2 ' .
Total Alkalinity [BOXKBO (C3072/ 02/10/2000 306 mg/L | 1 5 2.2
ENW-MW2
Chloride BOXKB1 |C3073/ 02/10/2000 17.5 mg/L 20 4 0.69
ENW-MW3 '
Fluoride BOXKB1 |C3073/ 02/10/2000 0.14 |mg/L 1 0.1 0.01
ENW-MW3 .
[Nitrate as N BOXKB1  {C3073/ . 02/10/2000 6.6 mg/L 20 0.4 0.21
ENW-MW3 .
Nitrite as N BOXKB1 (jC3073/ 02/10/2000 ND mg/L U 1 0.02 0.0074
ENW-MW3
Sulfate BOXKB1 |C3073/ 02/10/2000 142 mg/L 20 10 2.2
ENW-MW3
Total Alkalinity BOXKB1 {C3073/ 02/10/2000 448 mg/L 1 5 22
ENW-MW3
Chloride BOXKB2 |C3074/ 02/10/2000 12.5 mg/L 10 2 0.35
ENW-MW4
Tuoride BOXKB2 (C3074/ 02/10/2000 0.29 mg/L 1 0.1 0.01
ENW-MW4
itrate as N BOXKB2 {C3074/ 02/10/2000 6.9 mg/L 10 0.2 0.11
I[N ENW-MW4 |
INitrite as N BOXKB2 [C3074/ 02/10/2000 ND mg/L U 1 0.02 0.0074
ENW-MW4
Sulfate BOXKB2 |C3074/ 02/10/2000 65.2 mg/L | 10 5 1.1
ENW-MW4
[Total Alkalinity BOXKB2 [C3074/ 02/10/2000 222 mg/L 1 5 2.2
ENW-MW4
Chloride BOKXB3 |C3075/ 02/09/2000 10.7 |mg/L 1 0.2 0.035
ENW-MWS5
Tuonde BOKXB3 |C3075/ 02/09/2000 034 img/L 1 0.1 0.01
llF ENW-MWS5
itrate as N BOKXB3 |C3075/ 02/09/2000 84 mg/L 10 0.2 0.11
ENW-MWS ‘
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Table C.5. (contd)

C.26

Sample Value Lab Dilution | Reporting
Constituent Number Well Name | Sample Date | Reported | Units | Qualifier™ | Factor Limit MDL.
[Nitrite as N BOKXB3 |C3075/ 02/09/2000 ND. |mg/L U 1 0.02 0.0074
ENW-MW5
[Sulfate BOKXB3 |C3075/ 02/09/2000 509 |mg/L 10 5 1.1
ENW-MW5
Total Alkalinity |[BOKXB3 -[C3075/ 02/09/2000 144  |mg/L 1 3 22
ENW-MW5
Chloride BOKXB4 |C3076/ 02/09/2000 16.6 |mg/L 10 2 0.35
ENW-MW6
[Fluoride BOKXB4 [C3076/ 02/09/2000 0.26 |mg/L 1 0.1 0.01
ENW-MW6
- |Nitrate as N BOKXB4 [C3076/ 02/09/2000 7.8 |mg/L 10 0.2 0.13
ENW-MW6
Fiﬁte as N BOKXB4 |C3076/ 02/09/2000 ND  |mg/L U 1 0.02 0.0074
ENW-MW6
Sulfate BOKXB4 {C3076/ 02/09/2000 102  |mg/L 10 5 1.1
ENW-MW6 »
Total Alkalinity [BOKXB4 [C3076/ 02/09/2000 222  |mg/L 1 5 2.2
ENW-MW6
Chioride BOXKB5 [C3077/ 02/15/2000 48 [mg/L 1 0.2 0.035
ENW-MW7 ' ‘
Fluoride BOXKB5 [C3077/ 02/15/2000 0.22 [mglL 1 0.1 0.01
ENW-MW?7
INitrate as N BOXKB5 [C3077/ 02/15/2000 0.36 |mg/L 1 0.02 0.011
ENW-MW?7
Nitrite 2s N BOXKB5 |C3077/ 02/15/2000 ND |mg/lL U 1 0.02 0.0074
ENW-MW?7
Sulfate BOXKB5 |C3077/ 02/15/2000 215 |mg/L 2 1 0.22
ENW-MW7
Total Alkalinity |BOXKBS5 |C3077/ 02/15/2000 172 |mg/L 1 5 2.2
ENW-MW7
Chloride BOXKB6 [C3078/ 02/11/2000 127  |mg/L C 10 2 0.35
ENW-MW8
IFluoride BOXKB6 [C3078/ 02/11/2000 03 |mg/L i 0.1 0.01
ENW-MW8 v
[Nitrate as N BOXKB6 |C3078/ 02/11/2000 0.35 |mg/L E 0.02 0.011
ENW-MW8
INitrite as N BOXKB6 [C3078/° 02/11/2000 ND |mglL U 1 0.02 0.0074
ENW-MWS8
Sulfate BOXKB6 |C3078/ 02/11/2000 474 |mg/L 10 5 1.1
ENW-MWS
Total Alkalinity |BOXKB6 |C3078/ 02/11/2000 216 |mg/L 1 5 2.2
‘ ENW-MWS8
Chloride BOXKB7 [C3079/ 102/11/2000 267 |mg/L C 20 4 0.69
ENW-MW9
Chloride®™ BOXKBS |C3079/ 02/11/2000 266 |mg/L C 20 4 0.69
ENW-MW9




Table C.5. (contd)

Sample Value Lab Dilution | Reporting
Constituent Number Well Name | Sample Date | Reported | Units | Qualifier® | Factor Limit MDL
Fluoride BOXKB7 |C3079/ 02/11/2000 023 img/L 1 0.1 0.01
. ENW-MW9 :
Fluoride®™ BOXKB8 [C3079/ 02/11/2000 0.23 {mg/L 1 0.1 0.01
ENW-MW9
é Nitrate as N BOXKB7 [C3079/ 02/11/2000 325 [mg/L 50 1 0.53
ENW-MW9
Nitrate as N BOXKB8 [C3079/ 02/11/2000 336 |mg/L 50 1 0.53
. ENW-MW9 :
[Nitrite as N BOXKB7 [C3079/ 02/11/2000 ND  [mg/L U 1 0.02 0.0074
ENW-MW9
Nitrite as N BOXKBS  |C3079/ 02/11/2000 ND |mgL ] 1 0.02 0.0074
ENW-MW9
Sulfate BOXKB7 |C3079/ 02/11/2000 259  |mg/L 20 10 22
ENW-MW9
Sulfate™ BOXKBS |C3079/ 02/11/2000 251  |mg/L 20 10 2.2
ENW-MW9
Total Alkalinity |BOXKB7 |C3079/ 02/11/2000 182 [mgL I 5 22
ENW-MW9
Total Alkalinity® [BOXKB8 [C3079/ 02/11/2000 202 |mg/L 1 5 2.2
ENW-MW9
Chioride® BOXKB7 [C3079/ENW-  {02/11/2000 27.7 |mg/L C 20 38 0.69
DUP MW DUP
Fluoride' BOXKB7 |C3079%/ENW-  [02/11/2000 0.23  |mg/L 1 0.44 -0.01
DUP MW9 DUP
Nitrate as N BOXKB7 |C3079/ENW-  02/11/2000 326 |mgL ‘ 50 0.19 0.53
DUP MW9 DUP
INitrite as N© BOXKB7 |C3079/ENW-  |02/11/2000 ND {mg/L U 1 0.02 0.0074
DUP MW9 DUP '
Sulfate'® BOXKB7 [C3079/ENW-  [02/11/2000 257 |mg/L 20 0.47 22
_ DUP MW9 DUP
Total Alkalinity® [BOXKB7 [C3079/ENW-  [02/11/2000 180 {mg/L 1 1.1 2.2
- |DUP MW9 DUP
Chloride BOXKBY9 |ENW-31 02/08/2000 44 |mg/L 1 0.2 0.035
{Fluoride BOXKB9 |ENW-31 02/08/2000 1.1 ImgL 1 0.1 0.01
[Nitrate as N BOXKB9 |ENW-31 02/08/2000 | 0.033 |mg/L 1 0.02 0.011
[Nitrite as N BOXKB9 |ENW-31 02/08/2000 ND |mg/L U 1 0.02 0.0074
Sulfate BOXKB9 |ENW-31 02/08/2000 164 |mg/L 1 0.5 0.11
Total Alkalinity {BOXKB9 |ENW-31 02/08/2000 170  |mg/L 1 5 22
Chioride BOXKCO |ENW-32 02/08/2000 39  |mg/L ] 0.2 0.035
3 IFluoride BOXKCO [ENW-32 02/08/2000 | ~ 0.7  |mg/L 1 0.1 0.01
[Nitrate as N BOXKCO [ENW-32 02/08/2000 0.02 |mg/L 1 0.02 0.011
Nitrite as N BOXKCO [ENW-32 02/08/2000 ND |mg/L U 1 0.02 0.0074
. Sulfate BOXKCO |ENW-32 02/08/2000 155 |mg/L 1 0.5 0.11
Total Alkalinity |{BOXKCO [ENW-32 02/08/2000 164 |mg/L 1 5 22
Quality Control Samples
Chloride'? BOXK45 |EBL 12V/ 02/07/2000 ND  |mg/lL (8] 1 0.2 0.035
699-13-3A
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Table C.5. (contd)

Sample Value . Lab Dilution | Reporting
Constituent Number Well Name | Sample Date | Reported | Units | Qualifier®} Factor Limit MDL
Fluoride™d BOXK45 |EBL 121/ 02/07/2000 ND |mg/lL U 1 0.1 0.01
699-13-3A
[Nitrate as N'@ BOXK45 |EBL 121/ 02/07/2000 ND |mglL U 1 0.02 .0.01:
699-13-3A
[Nitrite as N© BOXK45 |EBL 121/ 02/07/2000 ND |mglL U 1 0.02 0.0074
699-13-3A
Sulfate'® BOXK45 |EBL 121/ 02/07/2000 ND |mg/L U 1 0.5 0.11
699-13-3A
Total Alkalinity'® {BOXK45 |EBL 121/ 02/07/2000 ND |mgL| . U 1 5 22
699-13-3A
Chloride™ BOXK06 |EBL 122/ 02/07/2000 0.11 |mg/L B 1 0.2 0.033
699-13-3A '
Fluoride'® BOXK06 |EBL 122/ 02/07/2000 ND img/L 8] 1 0.1 0.01
699-13-3A
Nitrate as N© BOXK06 |EBL 122/ 02/07/2000 ND |mg/L U 1 0.02 0.011
699-13-3A ‘
Nitrite as N BOXK06 |EBL 122/ . 02/07/2000 ND [mg/L U 1 0.02 0.0074
699-13-3A
Sulfate® BOXK06 |EBL 122/ 02/07/2000 ND |mg/L U 1 0.5 0.11
699-13-3A
Total Alkalinity™ |[BOXK06 |EBL 122/} 02/07/2000 ND |mgL U 1 5 22
699-13-3A
Chloride BOXK34 [EBL 123/ 02/08/2000 ND  |mg/L U 1 0.2 0.35
699-13-1B
Fluoride BOXK34 |EBL 123/ 02/08/2000 ND |mg/L U 1 0.1 0.01
699-13-1B :
Nitrate as N BOXK34 |EBL 123/ 02/08/2000 ND |mg/L U 1 0.02 0.011
699-13-1B
Nitrite as N BOXK34 [EBL 123/ 02/08/2000 ND |[mg/L U 1 0.02 0.0074
699-13-1B
Sulfate BOXK34 |EBL 123/ 02/08/2000 ND |mg/L U 1 05 0.1]
699-13-1B ’
Total Alkalinity |[BOXK34 |EBL 123/ 02/08/2000 5 mg/L U 1 5 22
699-13-1B
Chloride BOXJW3  |EBL 124/C3075/ {02/09/2000 0.12 |mg/L B 1 0.2 0.035
. ENW-MWS5
Fluoride BOXIW3  |EBL 124/C3075/ |02/09/2000 ND |mg/L U 1 0.1 0.01
ENW-MWS5
Nitrate as N BOXJW3 |EBL 124/C3075/ [02/09/2000 0.02 |mg/L 1 0.02 0.011
ENW-MW5
Nitrite as N BOXJW3  |EBL 124/C3075/ [02/09/2000 ND - |mg/L U 1 0.02 0.0074
ENW-MW5
Sulfate BOXJW3  |EBL 124/C3075/ {02/09/2000 ND |mgL U 1 0.5 0.11
ENW-MW35
Total Alkalinity |[BOXJW3 {EBL 124/C3075/ [02/09/2000 5 mg/L U 1 5 22
ENW-MWS5
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Table C.5. (contd)

Lab

Sample Value Dilution | Reporting
Constituent Number Well Name | Sample Date | Reported | Units | Qualifier®| Factor Limit MDL

Chloride BOXIV3 |FTB 322/ 02/07/2000 ND |mg/L U 1 0.2 0.035
699-13-3A .

Fluoride BOXIV3 {FTB 322/ 02/07/2000 ND |mg/L U 1 0.1 0.01
699-13-3A

iNitrate as N BOXJV3 |FTB 322/ 02/07/2000 ND |mglL U 1 0.02 0.011
699-13-3A

INitrite as N BOXJV3 |FTB 322%/ 02/07/2000 ND |mg/L U 1 0.02 0.0074
699-13-3A

Sulfate BOXIV3 |FTB 322/ 02/07/2000 ND'  [mg/L U 1 0.5 0.11
699-13-3A

Total Alkalinity [BOXJV3  {FTB 322/ 02/07/2000 5 mg/L U 1 5 22
699-13-3A

Chloride BOXK26 |FTB 323/ 02/07/2000 ND  |mg/L U 1 0.2 0.035
699-21-6

Fluoride BOXK26 [FTB 323/ 02/07/2000 ND |mg/L U 1 0.1 0.01
699-21-6

INitrate as N BOXK26 |FTB 323/ 02/07/2000 0.016 |mg/L B 1 0.02 0.011
699-21-6

INitrite as N BOXK26 IFTB 323/ 02/07/2000 ND |mg/L U 1 0.02 0.0074
699-21-6

Sulfate BOXK26 |FTB 323/ 02/07/2000 "ND  img/L U 1 0.5 0.11
699-21-6

Total Alkalinity {BOXK26 |FTB 323/ 02/07/2000 5 mg/L §) 1 5 2.2
699-21-6

(a) ND/U = Resuit is non-detect.
B = Estimated value. Result less than the reporting limit.
C = Blank contamination.
(b) Field duplicate.

(c) Lab duplicate.
(d) Before sampling.

(e) After sampling.

EBL = Equipment blank; FTB = Full trip blank; MDL = Minimum detection level.

C.29




Table C.6. Filtered Metal Results for 618-11 Burial Ground Investigation, February 2000 (detects only)

Sample Value Lab Reporting
Constituent Number | Well Name |Sample Date; Reported | Units | Qualifier™ | Limit MDL
Barium BOXJY8  [699-10-E12 02/08/2000 58.6 ug/L B 200 6.7
{(Calcium BOXJY8  [699-10-E12 | 02/08/2000 | 71,900 ug/L 5,000 103
Chromium BOXJY8  [699-10-E12 02/08/2000 3.6 ug/L B 10 3
Iron BOXJY8  |699-10-E12 02/08/2000 54.5 ug/L B 100 8.6
Magnesium BOXJY8  ]699-10-E12 02/08/2000 22,300 ug/L 5,000 99.2 -
{Potassium BOXJY8  [699-10-E12 02/08/2000 5,970 ug/L 5,000 1,700
Sodium BOXJY8  |699-10-E12 02/08/2000 16,700 ug/L 5,000 102
Strontium BOXJY8  |699-10-E12 02/08/2000 547 ug/L 50 3.1
Vanadium BOXJY8  }699-10-E12 02/08/2000 12 ug/L B 50 2
Zinc BOXJY8  1699-10-E12 02/08/2000 8.8 ug/L B 20 3
Barium BOXJV6  |699-12-4D 02/07/2000 48.5 ug/L B 200 6.7
Calcium BOXJV6  |699-12-4D 02/07/2000 47,000 ug/L 5,000 103
Chromium BOXIV6  1699-12-4D 02/07/2000 34 ug/L B 10 3
Iron BOXJV6  [699-12-4D 02/07/2000 45.6 ug/L B 100 8.6
Magnesium BOXIV6  |699-12-4D 02/07/2000 12,500 ug/L 5,000 99.2
Manganese BOXJV6  |699-12-4D 02/07/2000 25 ug/L B 15 1.1
Potassium BOXIV6é  [699-12-4D 02/07/2000 7,290 ug/L 5,000 1,700
Sodium BOXJIV6  [699-12-4D 02/07/2000 16,700 ug/L 5,000 102
Strontium BOXIV6  [699-12-4D 02/07/2000 266 ug/L 50 3.1
Vanadium BOXJV6  1699-12-4D 02/07/2000 9.4 ug/L B 50 2
Zinc BOXJV6  |699-12-4D 02/07/2000 10.2 ug/L B 20 3
Aluminum BOXIWS  }699-13-1A 02/08/2000 1,060 ug/L 200 19.7
Barium BOXIWS5 |699-13-1A 02/08/2000 283 ug/L B 200 6.7
Calcium BOXIWS  |699-13-1A 02/08/2000 26,800 ug/L 5,000 103
Iron BOXIWS  1699-13-1A 02/08/2000 204 ug/L 100 8.6
[Magnesium BOXIWS5  1699-13-1A 02/08/2000 10,200 ug/L 5,000 99.2
Manganese BOXIWS  699-13-1A 02/08/2000 492 ug/L 15 1.1
Potassium BOXJWS  1699-13-1A 02/08/2000 7,780 ug/L 5,000 1,700
Sodium BOXJWS  [699-13-1A 02/08/2000 22,200 ug/L 5,000 102
Strontium BOXJWS  |699-13-1A 02/08/2000 262 ug/L 50 3.1
Vanadium BOXIWS  [699-13-1A 02/08/2000 " 7.7 ug/L B 50 2
Zinc BOXJWS  1699-13-1A 02/08/2000 7.5 ug/L B 20 3
Barium BOWIX4 1699-13-1B 02/08/2000 36.9 ug/L B 200 6.7
Calcium BOWJX4 1699-13-1B 02/08/2000 23,600 ug/L 5,000 103
Iron BOWIX4 |699-13-1B 02/08/2000 84.9 ug/L B 100 8.6
{Magnesium BOWIX4 [699-13-1B 02/08/2000 9,420 ug/L 5,000 99.2
ﬂManganese BOWIX4 1699-13-1B 02/08/2000 94.2 ug/L 15 1.1
{Potassium BOWIX4 [699-13-1B 02/08/2000 7,350 ug/L 5,000 1,700
Sodium BOWJX4 [699-13-1B 02/08/2000 21,900 ug/L 5,000 102
Strontium BOWIX4 |699-13-1B 02/08/2000 224 ug/L 50 3.1
Zinc BOWJX4 |699-13-1B 02/08/2000 59 ug/L B 20 3
Aluminum BOWJX8  [699-13-1C 02/08/2000 39.3 ug/L B 200 19.7
Barium BOWIX8 [699-13-1C 02/08/2000 262 ug/L B 200 6.7
Calcium BOWIX8 |699-13-1C 02/08/2000 11,700 ug/L 5,000 103
Iron BOWJX8 }699-13-1C 02/08/2000 172 ug/L 100 8.6
Magnesium BOWIX8 1699-13-1C 02/08/2000 2,760 ug/L B 5,000 99.2
Manganese BOWIX8 ]699-13-1C 02/08/2000 19.6 ug/L 15 1.1
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Table C.6. (contd)

. Sample Value Lab Reporting

Constituent | Number | Well Name |Sample Date| Reported | Units | Qualifier® | Limit MDL
Potassium BOWJX8 [699-13-1C 02/08/2000 7,700 ug/L 5,000 1,700
Sodium BOWIX8  {699-13-1C 02/08/2000 53,300 ug/L 5,000 102
Strontium BOWIX8 [699-13-1C 02/08/2000 73.2 ug/L 50 3.1
Zinc BOWIXS8  {699-13-1C 02/08/2000 11.6 ug/L B 20 3
Aluminum BOXJT2 [699-13-3A 02/07/2000 204 ug/L B 200 19.7
{{Barium BOXJT2  {699-13-3A 02/07/2000 85.3 ug/L B 200 6.7
{{Barium®™ BOXJVO 699-13-3A 02/07/2000 83.8 ug/L B 200 6.7
[Calcium BOXJT2 [699-13-3A 02/07/2000 76,600 ug/L 5,000 103
Calcium™ BOXIVO  [699-13-3A "02/07/2000 74,300 ug/L 5,000 103
Tron BOXJT2 [699-13-3A 02/07/2000 87 ug/L B 100 8.6
fron'™ BOXJIVO {699-13-3A 02/07/2000 89.6 ug/L B 100 8.6
Magnesium BOXJT2  [699-13-3A 02/07/2000 18,300 ug/L 5,000 99.2
{Magnesium®  |BOXJVO  [699-13-3A 02/07/2000 17,700 ug/L 5,000 99.2
Manganese BOXIT2 [699-13-3A 02/07/2000 5.6 ug/L B 15 1.1
Manganese™  |BOXJVO 1699-13-3A 02/07/2000 5.5 ug/L B 15 1.1
Potassium BOXJT2 [699-13-3A 02/07/2000 7,980 ug/L 5,000 1,700
Potassium®™ . [BOXIVO  [699-13-3A 02/07/2000 8,460 ug/L 5,000 1,700
Sodium BOXJTZ [699-13-3A 02/07/2000 21,600 ug/L 5,000 102
Sodium™ BOXJIVO  [699-13-3A 02/07/2000 20,700 ug/L 5,000 102
Strontium BOXJT2 [699-13-3A 02/07/2000 389 ug/L 50 3.1
Strontium BOXJIVO  [699-13-3A 02/07/2000 381 ug/L 50 3.1
Vanadium BOXJT2 [699-13-3A 02/07/2000 13.5 ug/L B 50 2
Vanadium® BOXJVO  {699-13-3A 02/07/2000 14.7 ug/L B 50 2
7inc BOXJT2 |699-13-3A 02/07/2000 33 ug/L ' 20 3
Zinc™ BOXJVO  [699-13-3A 02/07/2000 21.7 ug/L , 20 3
Barium BOXK18 1699-15-15B | 02/08/2000 46.7 ug/L B 200 6.7
Calcium BOXKI8 |699-15-15B | 02/08/2000 52,400 ug/L 5,000 103
Chromium BOXKIS [699-15-15B | 02/08/2000 45 ug/L B 10 3
Tron BOXKI8 [699-15-15B | 02/08/2000 372 ug/L. 100 8.6
Magnesium BOXK18 [699-15-15B | 02/08/2000 10,800 ug/L 5,000 99.2
Manganese BOXKI18 [699-15-15B | 02/08/2000 1.8 B 15 1.1
IPotassium BOXK18 |699-15-15B | 02/08/2000 8,550 ug/L 5,000 1,700
Sodium BOXKI8 {699-15-15B | 02/08/2000 21,100 ug/L 5,000 102
Strontium BOXK18 [699-15-15B | 02/08/2000 276 ug/L 50 3.1
Vanadium BOXK18 [699-15-15B | 02/08/2000 13 ug/L B 50 2
Zinc BOXK18 [699-15-15B | 02/08/2000 136 ug/L 20 3
Aluminum BOXKI3 [699-17-5 02/07/2000 46.4 ug/L B 200 19.7
Barium BOXK13 [699-17-5 02/07/2000 65.4 ug/L B 200 6.7
Calcium BOXK13  [699-17-5 02/07/2000 52,300 ug/L 5,000 103
Chromium BOXKI3  |699-17-5 02/07/2000 34 ug/L B 10 3
Iron BOXKI3  [699-17-5 02/07/2000 138 ug/L 100 8.6
{Magnesium BOXKI3 [699-17-5 02/07/2000 14,300 ug/L 5,000 99.2
Manganese BOXK13 [699-17-5 02/07/2000 37 ug/L 15 1.1
Potassium BOXKI13  [699-17-5 02/07/2000 7,160 ug/L 5,000 1,700
Sodium BOXK13  [|699-17-5 02/07/2000 13,000 ug/L 5,000 102
Strontium BOXK13  [699-17-3 02/07/2000 318 ug/L 50 3.1
Zinc BOXK13 [699-17-5 02/07/2000 174 ug/L B 20 3
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Table C.6. (contd)

Sample Value Lab Reporting
Constituent Number | Well Name |Sample Date| Reported | Units | Qualifier™ | Limit MDL
Barium BOXK21 {699-21-6 02/07/2000 59.2 ug/L B 200 6.7
Calcium BOXK21 1699-21-6 02/07/2000 43,500 ug/L 5,000 103
IChromium BOXK21  [699-21-6 02/07/2000 3 ug/L B 10 3
Iron BOXK21 [699-21-6 02/07/2000 378 ug/L 100 8.6
Magnesium BOXK21 [699-21-6 02/07/2000 9,860 ug/L 5,000 99.2
Manganese BOXK21  [699-21-6 02/07/2000 50.1 ug/L 15 i1
Potassium BOXK21 |699-21-6 02/07/2000 6,320 ug/L 5,000 1,700
Sodium BOXK21  [699-21-6 02/07/2000 8,580 ug/L 5,000 102
Strontium BOXK21 [699-21-6 02/07/2000 242 ug/L 50 31
Vanadium BOXK21 [699-21-6 02/07/2000 6.6 ug/L B 50 2
Zinc BOXK21 [699-21-6 02/07/2000 8.6 ug/L B 20 3
Aluminum BOXK10 |699-8-17 02/08/2000° 29.1 ug/L B 200 19.7
Barium BOXK10 |699-8-17 02/08/2000 382 ug/L B 200 6.7
Calcium BOXK10 |699-8-17 02/08/2000 45,500 ug/L 5,000 103
IChromium BOXK10 |699-8-17 02/08/2000 5.9 ug/L B 10 3
Iron BOXK10 699-8-17 02/08/2000 374 ug/L 100 8.6
Magnesium BOXK10 |699-8-17 02/08/2000 12,300 ug/L 5,000 99.2
Manganese BOXK10 699-8-17 02/08/2000 2.5 ug/L B 15 1.1
[Potassium BOXK10 |699-8-17 02/08/2000 8,200 ug/L 5,000 1,700
Sodium BOXK10 {699-8-17 02/08/2000 20,800 ug/L 5,000 102
Strontium BOXK10 [|699-8-17 02/08/2000 254 ug/L ‘ 50 31
'Vanadium BOXK10 [|699-8-17 02/08/2000 10 ug/L B 50 2
Zinc BOXK10 |699-8-17 02/08/2000 116 ug/L 20 3
[Barium BOXJIY2 699-9-E2 02/10/2000 511 ug/L B 200 6.7
- fICalcium BOXJY2  |699-9-E2 02/10/2000 40,500 ug/L 5,000 103
Iron BOXJY2  |699-9-E2 02/10/2000 60.4 ug/L B 100 8.6
Magnesium BOXJY2  |699-9-E2 02/10/2000 13,700 ug/L 5,000 99.2
Manganese BOXJY2  [699-9-E2 02/10/2000 6.3 ug/L B 15 1.1
Potassium BOXJY2 699-9-E2 02/10/2000 7,310 ug/L 5,000 1,700
Sodium BOXJY2  |699-9-E2 02/10/2000 24,700 ug/L 5,000 102
Strontium BOXJY2  |699-9-E2 02/10/2000 289 ug/L 50 3.1
inc BOXJY2  [|699-9-E2 02/10/2000 12.8 ug/L B 20 3
Barium BOXK87 C307V/ 02/09/2000 79.3 ug/L B 200 6.7
ENW-MW1
jiCalcium BOXK87 |C3071/ 02/09/2000 106,000 ug/L 5,000 103
ENW-MW1 v
Iron BOXKS87 {C3071/ 02/09/2000 122 ug/L 100 8.6
- |[ENW-MW1 )
{Magnesium BOXK87 |C3071/ .02/09/2000 24,400 ug/L 5,000 99.2
ENW-MW1
[Potassium BOXK87 |{C3071/ 02/09/2000 9,770 ug/L 5,000 1,700
ENW-MW1 ‘
Sodium BOXK87 [C3071/ 02/09/2000 23,700 ug/L 5,000 102
ENW-MW1
Strontium BOXK87 (C3071/ 02/09/2000 506 ug/L 50 31
ENW-MW1
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Table C.6. (contd)

Sample Value Lab Reporting
Constituent Number | Well Name |Sample Date| Reported | Units | Qualifier™ | Limit MDL
Vanadium BOXK87 |C3071/ 02/09/2000 6 ug/L B 50 2
: ENW-MW1
Zinc BOXKS87 {C307V/ 02/09/2000 19.5 ug/L B 20 3
ENW-MW1
Barium BOXKS88  |C3072/ 02/10/2000 76.7 ug/L B 200 6.7
ENW-MW2 ‘
Calcium BOXKS88 |C3072/ 02/10/2000 139,000 ug/L 5,000 103
ENW-MW2
Chromium BOXKS88  [C3072/ 02/10/2000 4.6 ug/L B 10 3
ENW-MW2
Iron BOXKS88 1C3072/ 02/10/2000 148 ug/L 100 8.6
ENW-MW2
Magnesium BOXKS88  |C3072/ 02/10/2000 32,600 ug/L 5,000 99.2
ENW-MW2
Potassium BOXK88 |C3072/. 02/10/2000 10,600 ug/L 5,000 1,700
ENW-MW2
Sodium BOXKS88  {C3072/ 02/10/2000 34,700 ug/L 5,000 102
ENW-MW2
Strontium BOXK88  1C3072/ 02/10/2000 670 ug/L 50 3.1
ENW-MW2
Vanadium BOXKS88  {C3072/ 02/10/2000 5.8 ug/L B 50 2
ENW-MW2
Zinc BOXK88  {C3072/ 02/10/2000 8.2 ug/L B 20 3
ENW-MW2 .
Aluminum BOXK89 [C3073 02/10/2000 335 ug/L B 200 19.7
ENW-MW3
Barium BOXK89  |C3073/ 02/10/2000 75.8 ug/L B 200 6.7
ENW-MW3
Calcium BOXK89 {C3073/ 02/10/2000 166,000 ug/L 5,000 103
ENW-MW3
Chromium BOXKS89  |C3073/ 02/10/2000 3.7 ug/L B 10 3
ENW-MW3
fron BOXKS89  |C3073/ 02/10/2000 81.2 ug/L B 100 8.6
ENW-MW3 a
Magnesium BOXK89  {C3073/ 02/10/2000 36,000 ug/L 5,000 99.2
ENW-MW3
Potassium BOXKS89 |C3073/ 02/10/2000 11,800 ug/L 5,000 1,700
ENW-MW3
Sodium BOXK89 |C3073/ 02/10/2000 44,900 ug/L 5,000 102
ENW-MW3
Strontium BOXK89 {C3073/ 02/10/2000 731 ug/L 50 31
ENW-MW3
Vanadium BOXK89  |C3073/ 02/10/2000 6.6 ug/L B 50 2
ENW-MW3
Zinc BOXK89 |C3073/ 02/10/2000 9.6 ug/L B 20 3
ENW-MW3
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Table C.6. (contd)

Sample Value Lab Reporting
Constituent Number | Well Name |Sample Date| Reported ! Units | Qualifier™ | Limit MDL
Aluminum BOXK90 C3074/ | 02/10/2000 278 ug/L B 200 19.7
ENW-MW4
Barium BOXK90 C3074/ 1 02/10/2000 70.4 ug/L 200 6.7
ENW-MW4 .
Calcium BOXK90 |C3074/ 02/10/2000 79,300 ug/L 5,000 103
ENW-MW4
Chromium BOXK90 C3074/ 02/10/2000 43 ug/L B 10 3
ENW-MW4
Iron BOXK90 |C3074/ 02/10/2000 121 ug/L 100 8.6
ENW-MW4
Magnesium BOXK90 C3074/ 02/10/2000 18,000 ug/L 5,000 99.2
ENW-MW4
Potassium BOXK90 C3074/ 02/16/2000 7,560 ug/L 5,000 1,700
ENW-MW4
Sodium BOXK90 C3074/ 02/10/2000 27,200 ug/L 5,000 102
ENW-MW4
Strontium BOXK90 C3074/ 02/10/2000 374 ug/L 50 31
ENW-MW4
Vanadium BOXK90 C3074/ 02/10/2000 7.4 ug/L B 50 2
ENW-MW4
Zinc BOXK90 C3074/ 02/10/2000 14.1 ug/L B 20 3
© |JENW-MW4
Barium BOXK91 |C3075/ 02/09/2000 48 ug/L B 200 6.7
ENW-MW5
Calcium BOXK91 C3075/ 02/09/2000 49,200 ug/L 5,000 103
ENW-MW5
Chromium BOXK91 C3075/ 02/09/2000 4.3 ug/L - B 10 3
'ENW-MW35
Magnesium BOXK91 C3075/ 02/09/2000 13,000 ug/L 5,000 99.2
ENW-MWS35
[Potassium BOXK91 C3075/ 02/09/2000 7,580 ug/L 5,000 1,700
ENW-MW5
Sodium BOXK91 {C3075/ 02/09/2000 19,500 ug/L 5,000 102
ENW-MWS5 .
Strontium BOXK91 C3075/ 02/09/2000 268 ug/L 50 3.1
ENW-MWS5
Vanadium BOXK91 C3075/ 02/09/2000 9.3 ug/L B 50 2
ENW-MW5
Zinc BOXK91 {C3075/ 02/09/2000 8.6 ug/L B 20 3
ENW-MW5
Barium BOXK92 |C3076/ 02/09/2000 75.8 ug/L B 200 6.7
ENW-MW6
Calcium BOXK92  |C3076/ 02/09/2000 82,200 ug/L 5,000 103
ENW-MW6
Chromium BOXK92 C3076/ 02/09/2000 3 ug/L B 10 3

ENW-MW6
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Table C.6. (contd)

ENW-MWS

Sample Value Lab Reporting
Constituent | Number | Well Name |Sample Date| Reported | Units | Qualifier | Limit MDL
Iron BOXK92 C3076/ 02/09/2000 384 ug/L B 100 8.6
ENW-MW6
Magnesium BOXK92 {C3076/ 02/09/2000 20,400 ug/L 5,000 99.2
ENW-MW6
Potassium BOXK92  |C3076/ 02/09/2000 9,610 ug/L 5,000 1,700
ENW-MW6 _
Sodium BOXK92 |C3076/ 02/09/2000 26,300 ug/L 5,000 102
ENW-MW6
Strontium BOXK92 {C3076/ 02/09/2000 462 ug/L 50 31
ENW-MW6
Zinc BOXK92 |C3076/ 02/09/2000 6.8 ug/L B 20 3
ENW-MW6 :
Barium BOXK93 C3077/ 02/15/2000 35.7 ug/L B 200 0.9
ENW-MW7 . '
Calcium BOXK93 {C3077/ 02/15/2000 38,100 ug/L 5,000 65.3
ENW-MW7
Iron BOXK93 C3077/ 02/15/2000 30.6 ug/L B 100 303
ENW-MW7 -
Magnesium BOXK93 C3077/ 02/15/2000 7,840 ug/L 5,000 101
ENW-MW7
Manganese BOXK93 C3077/ 02/15/2000 7.7 ug/L B 15 0.9
ENW-MW7 :
[Potassium BOXK93 |C3077/ 02/15/2000 5,510 ug/L 5,000 1,810
ENW-MW7
Sodium BOXK93 C3077/ 02/15/2000 9,140 ug/L 5,000 442
ENW-MW7
Strontium BOXK93  IC3077/ 02/15/2000 186 ug/L 50 04
ENW-MW7 .
Vanadium BOXK93 C3077/ 02/15/2000 6.9 ug/L B 50 4.7
ENW-MW7
Zinc BOXK93 C3077/ 02/15/2000 185 ug/L B 20 42
ENW-MW7 .
Barium BOXK94 |C3078/ 02/11/2000 55.6 ug/L B 200 6.7
ENW-MWS§
Calcium BOXK94 |C3078/ 02/11/2000 68,200 ug/L 5,000 103
' ENW-MWg
Iron BOXK94 {C3078/ 02/11/2000 175 ug/L 100 8.6
ENW-MWS8
Magnesium BOXK94 |C3078/ 02/11/2000 15,700 ug/L 5,000 95.2
ENW-MWS§
Manganese BOXK94 |C3078/ 02/11/2000 13 ug/L B 15 1.1
ENW-MW§
Potassium BOXK94 |C3078/ 02/11/2000 6,730 ug/L 5,000 1,700
ENW-MW§
Sodium BOXK94 |C3078/ 02/11/2000 25,300 ug/L 5,000 102




Table C.6. (contd)

Sample Value Lab Reporting
Constituent | Number | Well Name |Sample Date| Reported | Units | Qualifier | Limit MDL
Strontium BOXK94 |C3078/ 02/11/2000 329 ug/L 50 3.1
ENW-MWS$
Vanadium BOXK94 |C3078/ 02/11/2000 93 ug/L B 50 2
ENW-MWS
Zinc BOXK94  [C3078/ 02/11/2000 37.9 ug/L 20 3
ENW-MWS8 .
Barium BOXK95  |C3079/ 02/11/2000 46.5 ug/L B 200 6.7
ENW-MW9
Barium™ BOXK96  {C3079/ 02/11/2000 49.2 ug/L B 200 6.7
ENW-MW9
Calcium BOXK95 |C3079/ 02/11/2000 | 146,000 ug/L 5,000 103
ENW-MW9
Calcium™ BOXK96 [C3079/ 02/11/2000 | 156,000 ug/L 5,000 103
ENW-MW9
Chromium'®  [BOXK96 |C3079/ 02/11/2000 3.4 ug/L B 10 3
ENW-MW9
Cobalt BOXK95  [C3079/ 02/11/2000 3.1 ug/L. B "~ 50 2.8
ENW-MW9 »
Cobalt™ BOXK96 [C3079/ 02/11/2000 3 ug/L B 50 2.8
ENW-MW9
Iron BOXK95 |C3079/ 02/11/2000 71.7 ug/L B 100 8.6
ENW-MW9
Iron™ BOXK96  |C3079/ 02/11/2000 262 ug/L 100 8.6
- |ENW-MW9
Magnesium BOXK95  [C3079/ 02/11/2000 35,300 ug/L 5,000 99.2
ENW-MW9
Magnesium® |BOXK96 [C3079/ 02/11/2000 37,700 ug/L 5,000 99.2
ENW-MW9
Potassium BOXK95 |C3079/ 02/11/2000 9,950 ug/L 5,000 1,700
. ENW-MW9
Potassium® BOXK96 |C3079/ 02/11/2000 10,400 ug/L 5,000 1,700
ENW-MW9
Sodium BOXK95 [C3079/ 02/11/2000 53,300 ug/L 5,000 102
ENW-MW9
Sodium® BOXK96 |C3079/ 02/11/2000 56,700 ug/L 5,000 102
ENW-MW9 '
Strontium BOXK95 [C3079/ 02/11/2000 700 ug/L 50 3.1
ENW-MW9
Strontium"™ BOXK96 |C3079/ 02/11/2000 742 ug/L 50 3.1
ENW-MW9
Vanadium BOXK95 {C3079/ 02/11/2000 6 ug/L B 50 2
ENW-MW9
Vanadium®  |BOXK96 [C3079/ 02/11/2000 6 ug/L B 50 2
ENW-MW9
Zinc BOXK95 [C3079/ 02/11/2000 7.8 ug/L B 20 3
ENW-MW9
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Table C.6. (contd)

Sample Value Lab - | Reporting

. Constituent | Number | Well Name |Sample Date] Reported | Units | Qualifier™ | Limit MDL

Zinc® BOXK96 |C3079/ 02/11/2000 9.2 ug/L B 20 3
ENW-MW9

Barium BOXK97 |ENW-31 02/08/2000 59.8 ug/L B 200 6.7

Calcium BOXK97 [ENW-31 02/08/2000 20,800 ug/L 5,000 103

Iron BOXK97 [ENW-31 02/08/2000 424 ug/L B 100 8.6

Magnesium BOXK97 [ENW-31 02/08/2000 6,080 ug/L 5,000 99.2

Manganese BOXK97 [|ENW-31 02/08/2000 134 ug/L B 15 1.1

Potassium BOXK97 [ENW-31 02/08/2000 7,580 ug/L 5,000 1,700

Sodium BOXK97 |ENW-3} 02/08/2000 49,500 ug/L 5,000 102

Strontium BOXK97 [ENW-31 02/08/2000 154 ug/L 50 3.1

Zinc BOXK97 |ENW-31 02/08/2000 9.2 ug/L B 20 3

Aluminum BOXK98 |ENW-32 02/08/2000 84.1 ug/L B 200 19.7

Barium BOXK98 [ENW-32 02/08/2000 55.6 ug/L B 200 6.7

Calcium BOXK98 |ENW-32 02/08/2000 22,400 ug/L 5,000 103

fron BOXK98 |ENW-32 02/08/2000 194 ug/L 100 8.6

Magnesium BOXK98 |ENW-32 02/08/2000 6,380 ug/L 5,000 99.2

Manganese BOXK98 |ENW-32 02/08/2000 29.5 ug/L 15 1.1

Potassium BOXK98 [ENW-32 02/08/2000 8,220 ug/L 5,000 1,700

Sodium BOXK98 |ENW-32 02/08/2000 43,600 ug/L 5,000 102

Strontium BOXK98 |ENW-32 02/08/2000 164 ug/L 50 3.1

Zinc BOXK98 |{ENW-32 02/08/2000 95 ug/L B 20 3

Quality Control Samples

Aluminum®  [BOXJYS |EBL 121/ 02/07/2000 322 Jug/L B 200 19.7
699-13-3A '

Calcium® BOXJY5 |[EBL 121/ 02/07/2000 180 ug/L B 5,000 103
699-13-3A ,

fron® BOXJYS |EBL 121/ 02/07/2000 68.4 ug/L B 100 8.6
699-13-3A

Sodium™ BOXJYS |EBL 121/ 02/07/2000 226 ug/L B 5,000 102
699-13-3A :

Zinc®© BOXJY5 |EBL 121/ 02/07/2000 21 ug/L 20 3
699-13-3A

Aluminum®  |BOXK44  |EBL 122/ 02/07/2000 23.7 ug/L B 200 19.7
699-13-3A

Calcium™® BOXK44 |EBL 122/ 02/07/2000 217 ug/L B 5,000 103
699-13-3A

fron® BOXK44 |EBL 122/ 02/07/2000 86.6 lug/L B 100 8.6
699-13-3A

Sodium® BOXK44 |EBL 122/ 02/07/2000 207 ug/L B 5,000 102
699-13-3A :

Zinc® BOXK44 [EBL 122/ 02/07/2000 26.1 ug/L 20 3
699-13-3A

Calcium BOXK33 [EBL 123/ 02/08/2000 347 ug/L B 5,000 103
699-13-1B

Sodium . BOXK33 |[EBL 123/ 02/08/2000 401 ug/L B 5,000 102
699-13-1B
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Table C.6. (contd)

_ Sample Value Lab Reporting
Constituent | Number | Well Name |Sample Date] Reported | Units | Qualifier™ | Limit MDL
Zinc B0OXK33 |EBL 123/ 02/08/2000 6.7 ug/L ‘B 20 3
699-13-1B
Calcium BOXJW2 |EBL 124/ 02/09/2000 354 ug/L B 5,000 103
ENW-MW5 : '
Sodium BOXJW2 |EBL 124 02/09/2000 468 ug/L B 5,000 102
/ENW-MW5
Zinc ' BOXJW2  |EBL 124/ 02/05/2000 7.6 ug/L B 20 3
ENW-MW5
Calcium BOXJV2  |FTB 322/ 02/07/2000 174 ug/L B 5,000 103
699-13-3A . |
Cobalt BOXJV2  {FTB 322/ 02/07/2000 43 ug/L B 50 2.8
699-13-3A :
[ron BOXJV2  |FTB 322/ 02/07/2000 553 ug/L B 100 8.6
699-13-3A
Sodium BOXJV2  {FTB 322/ 02/07/2000 219 ug/L B 5,000 . 102
699-13-3A K
Zinc BOXJV2  |FTB 322/ 02/07/2000 17.6 ug/L B 20 3
699-13-3A | ,
Aluminum BOXK25 |FTB 323/ 02/07/2000 353 ug/L B 200 19.7
699-21-6
fiCalcium BOXK25 |FTB323/ 02/07/2000 411 ug/L B 5,000 103
699-21-6 :
Iron BOXK25 FTB 323/ 02/07/2000 371 ug/L 100 8.6
699-21-6 , :
Sodium BOXK25 |FTB323/ ° 02/07/2000 462 ug/L B 5,000 102
699-21-6 :
Zinc BOXK25 |FTB 323/ 02/07/2000 8.7 ng/L B 20 3
699-21-6
(2) B = Estimated result. Value is less than reporting limit.
(b) Field duplicate. '
©) Before sample.
@ After sample.
Note: Samples reported as non-detect are omitted.
EBL = Equipment blank; FTB = Full trip blank; MDL = Minimum detection level.
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Table C.7.

Organic Results for 618-11 Burial Ground Investigation, February 2000

Sample Sample Value Lab - Reporting
Constituent Number Well Name Date Reported | Units | Qualifier® |  Limit | MDL
Methylene Chloride BOXIT3 [699-13-3A 02/07/2000 3.4 |ug/lL B 1 0.37
Carbon Tetrachloride BOXJIT3 [699-13-3A 02/07/2000 | 024 Ju J 1 023
Trichloroethene BOXJT3 [699-13-3A 02/07/2000 032 jug/L J 1 0.16
bis(2-Ethylhexyl) phthalate[BOXJT3 [699-13-3A 02/07/2000 14 JjuglL ] 10 1.3
Methylene Chloride BOXJIV1 {699-13-3A 02/07/2000 3 ug/L B 1 0.37
Carbon Tetrachloride BOXIVI {699-13-3A 02/07/2000 |  0.24 [ug/L J 1 0.23
Chlorobenzene BOXIV7 ]699-12-4D 02/07/2000 ]  0.41  Jug/L ] 1 0.28
Methylene Chloride BOXIWS {699-13-1A 02/08/2000 |  0.68 |ug/L J 1 0.37
Quality Control Samples
Methylene Chloride BOXK50 |FXR 520/ 02/07/2000§ 051 |ug/L i 1 0.37
' 699-13-3A
Chloroform BOXK50 |FXR 520/ 02/07/2000 [ .0.59  |ug/L J 1 0.23
699-13-3A
Chloroform BOXJV3 |FIB 322/ 02/07/2000 | 054 Jug/L J 1 0.23
699-13-3A
Chloroform®™ BOXK45 |EBL 12V/ 02/07/2000 17 |ug/L 1 0.23
699-13-3A
Bromodichloromethane®™ |BOXK45 |EBL 121/ 02/07/2000 | 043 lug/L J 1 0.2
699-13-3A
Chloroform® BOXK06 |EBL 122/ 02/07/2000 11 ug/L 1 0.23
699-13-3A
Trichloroethene BOXK06 |EBL 122/ 02/07/2000 | 021 |ug/L J 1 0.16
699-13-3A
Bromodichloromethane' [BOXKO06 |EBL 122/ 02/07/2000 033 {ug/lL J 1 0.2
699-13-3A '
bis(2-Ethylhexyl) BOXK06 |EBL 122/ 02/07/2000 23 |ugl JB 10 1.3
lphthalate('” ! 699-13-3A ' '
Methylene Chloride BOXK51 [FXR 521/ 02/08/2000 | 0.82 [ug/L J 1 0.37
699-13-1A
Chloroform BOXK51 |[FXR 521/ 02/08/2000 | 057 |ug/L 3 1 0.23
699-13-1A
Chloroform BOXK34 |EBL 123/ 02/08/2000 10 |ugL 1 0.23
699-13-1B
Methylene Chloride BOXJW3 [EBL 124/C3075/ | 02/09/2000| 0.72 [ug/L J 1 0.37
ENW-MW5 ‘
Bromodichloromethane  |BOXJW3 |EBL 124/C3075/ | 02/09/2000] 0.51 |ug/L J 1 0.2
ENW-MW5
Chloroform BOXJW3 |EBL 124/C3075/ | 02/09/2000 23 [ugl 1 0.23
ENW-MW5
"bis(Z—Ethylhexyl) phthalate [BOXJW3 |EBL 124/C3075/ | 02/09/2000 1.7 jug/L B 10 1.3
ENW-MW5
Methylene Chloride BOXK52 |FXR 522/C3076/ | 02/09/2000 | 0.98 |ug/L IB 1 0.37
ENW-MW6 .
lChloroform - |BOXKS2 |FXR 522/C3076/ | 02/09/2000 | 055 |ug/lL J 1 0.23
ENW-MW6

(a)

(®)
(©)

Before sampling.
After sampling.

ote: Samples reported as non-detect are omitted.

EBL = Equipment blank; FTB = Full trip blank; MDL = Minimum detection level.

B = Method blank contamination. The associated method blank contains the target analyte at a reportable level.
J = Estimated result. Result is less than reporting limit.
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Table C.8. Field Parameter Results for 618-11 Buriai Investigation, February 2000

: Sample Value
Constituent Number Well Name Sample Date Reported Units
Conductivity BOXJY9 699-10-E12 02/08/2000 609 uS/cm
|PH Measurement BOXJY9 699-10-E12 02/08/2000 74 pH
Temperature BOXJY9 699-10-E12 02/08/2000 17.6 Deg C
Turbidity BOXJY9 699-10-E12 - 02/08/2000 4.61 NTU
Conductivity BOXJV7 699-12-4D 02/07/2000 413 uS/cm
]_pH Measurement BOXIV7 699-12-4D 02/07/2000 7.94 pH
Temperature BOXIV7 699-12-4D 02/07/2000 17.1 Deg C
Turbidity BOXJV7 699-12-4D 02/07/2000 10.6 NTU
Conductivity BOXIW6 699-13-1A 02/08/2000 307 uS/cm
I'_pH Measurement BOXIW6 699-13-1A 02/08/2000 8.09 pH
Temperature BOXJW6 699-13-1A 02/08/2000 174 DegC
Turbidity BOXIJW6 699-13-1A 02/08/2000 1.85 NTU
Conductivity BOXJX5 699-13-1B 02/08/2000 289 uS/cm
IPH Measurement BOXJX5 699-13-1B 02/08/2000 823 pH
Temperature BOXJXS 699-13-1B ~ 02/08/2000 17.1 Deg C
Turbidity BOXJX5 699-13-1B 02/08/2000 12.2 NTU
[Conductivity - BOXJX9 699-13-1C 02/08/2000 330 uS/cm
h)H Measurement BOXIX9 699-13-1C 02/08/2000 8.44 pH
Temperature BOXJIX9 699-13-1C 02/08/2000 20.8 Deg C
Turbidity : BOXJX9 699-13-1C 02/08/2000 30.3 NTU
Conductivity BOXJT3 699-13-3A 02/07/2000 624 uS/cm
{pH Measurement BOXJT3 699-13-3A 02/07/2000 7.7 pH
Temperature BOXJT3 699-13-3A 02/07/2000 17.1 - |DegC
Turbidity BOXJT3 699-13-3A 02/07/2000 5.19 NTU
JiConductivity BOXK19 699-15-158B 02/08/2000 481 uS/cm
lpH Measurement BOXK19 699-15-15B 02/08/2000 7.98 pH
Temperature BOXK19 699-15-15B 02/08/2000 18.9 Deg C
Turbidity BOXK19 699-15-15B 02/08/2000 344 NTU
Conductivity BOXK14 699-17-5 02/07/2000 425 uS/em
[pH Measurement BOXK14 699-17-5 02/07/2000 8.61 pH
Temperature BOXK14 699-17-5 02/07/2000 17.8 Deg C
Turbidity BOXK14 699-17-5 02/07/2000 10.6 NTU
Conductivity BOXK22 699-21-6 02/07/2000 334 uS/cm
IPH Measurement BOXK22 699-21-6 02/07/2000 8 pH
Temperature BOXK22 699-21-6 02/07/2000 17.1 Deg C
Turbidity BOXK22 699-21-6 . 02/07/2000 34 NTU
Conductivity -~ IBOXKI1 699-8-17 02/08/2000 426 uS/cm
tpH Measurement BOXK11 699-8-17 02/08/2000 8.19 pH
Temperature © |BOXK11 699-8-17 02/08/2000 18.1 Deg C
Turbidity - BOXK11 699-8-17 02/08/2000 147 NTU
IConductivity BOXJY3 699-9-E2 02/10/2000 380 uS/cm
IDissolved Oxygen BOXJY3 699-9-E2 1 021072000 0.99 mg/L
H Measurement - [BOXJY3 - |699-9-E2 1 02/10/2000 7.99 pH
Temperature BOXJY3 699-9-E2 02/10/2000 17.1 Deg C
Turbidity BOXJY3 T {699-9-E2 02/10/2000 0.8 NTU
(Conductivity BOXK99 C3071/ENW-MW1 02/09/2000 827 uS/cm
Dissolved Oxygen BOXK99 C3071/ENW-MW1 02/09/2000 6.39 mg/L
H Measurement BOXK99 C3071/ENW-MW1 02/09/2000 7.13 pH
Temperature BOXK99 C3071/ENW-MW1 02/09/2000 16.4 Deg C
Turbidity BOXK99 C3071/ENW-MW1 02/09/2000 16 NTU
Conductivity BOXKB0O C3072/ENW-MW2 02/10/2000 927 uS/em
ﬂDissolved Oxygen BOXKB0O C3072/ENW-MW2 02/10/2000 6.26 mg/L
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Table C.8. (contd)

-Sample Value
Constituent Number Well Name Sample Date Reported Units
{pH Measurement BOXKBO C3072/ENW-MW2 02/10/2000 7.19 pH
Temperature BOXKBO C3072/ENW-MW2 02/10/2000 17.1 DegC
Turbidity BOXKBO C3072/ENW-MW2 02/10/2000 8.62 NTU
Conductivity BOXKB1 C3073/ENW-MW3 02/10/2000 1,075 - |uS/cm
Dissolved Oxygen BOXKB1 C3073/ENW-MW3 02/10/2000 4.12 mg/L
H Measurement BOXKB1 C3073/ENW-MW3 02/10/2000 6.95 pH
Temperature BOXKBI1 C3073/ENW-MW3 02/10/2000 17.5 Deg C
Turbidity BOXKB1 C3073/ENW-MW3 02/10/2000 4.83 NTU
Conductivity BOXKB2 C3074/ENW-MW4 02/10/2000 623 uS/cm
Dissolved Oxygen BOXKB2 C3074/ENW-MW4 02/10/2000 7.01 mg/L
jpH Measurement BOXKB2 C3074/ENW-MW4 02/10/2000 7.3 pH
Temperature BOXKB2 C3074/ENW-MW4 02/10/2000 16.6 DegC
Turbidity BOXKB2 C3074/ENW-MW4 02/10/2000 15 NTU
Conductivity BOXKB3 C3075/ENW-MW5 02/09/2000 448 uS/cm
|Dissolved Oxygen BOXKB3  |C3075/ENW-MW5 02/09/2000 6.99  |mglL
“?H Measurement BOXKB3 C3075/ENW-MW35 02/09/2000 7.74 pH
Temperature BOXKB3 C3075/ENW-MW35 02/09/2000 17.8 Deg C
Turbidity BOXKB3 C3075/ENW-MW5 02/09/2000 2.68 NTU
Conductivity BOXKB4 C3076/ENW-MW6 02/09/2000 689 uS/cm
Dissolved Oxygen BOXKB4 C3076/ENW-MW6 02/09/2000 4.6 mg/L
ipH Measurement BOXKB4 C3076/ENW-MW6 02/09/2000 7.48 pH
Temperature BOXKB4 C3076/ENW-MW6 02/09/2000 17.5 DegC
Turbidity BOXKB4 C3076/ENW-MW6 02/09/2000 139 NTU
Conductivity BOXKBS C3077/ENW-MW7 02/15/2000 10 uS/cm
I_ﬁ{ Measurement BOXKBS5 C3077/ENW-MW7 02/15/2000 7.29 pH
Temperature BOXKBS5 C3077/ENW-MW7 02/15/2000 13.6 Deg C
Turbidity BOXKBS5 C3077/ENW-MW7 02/15/2000 137 NTU
Conductivity BOXKB6 C3078/ENW-MW38 02/11/2000 520 uS/cm
Dissolved Oxygen BOXKB6 C3078/ENW-MW8 02/11/2000 7.72 mg/L
ipH Measurement BOXKB6 C3078/ENW-MW8 02/11/2000 7.67 pH
Temperature BOXKB6 C3078/ENW-MW8 02/11/2000 15.9 Deg C
Turbidity BOXKB6 C3078/ENW-MW8 02/11/2000 2.29 NTU
Conductivity BOXKB9 ENW-31 02/08/2000 354 uS/cm
|[Dissolved Oxygen BOXKB9 ENW-31 02/08/2000 0.91 mg/L
IPH Measurement BOXKB9 ENW-31 02/08/2000 8.08 pH
Temperature BOXKB9 ENW-31 02/08/2000 18.2 Deg C
Turbidity BOXKB9 ENW-31 02/08/2000 1.75 NTU
Conductivity BOXKCO ENW-32 02/08/2000 354 uSfcm
{|Dissolved Oxygen BOXKCO ENW-32 02/08/2000 0.18 mg/L
[pH Measurement BOXKCO ENW-32 02/08/2000 8.08 pH
Temperature BOXKCO ENW-32 02/08/2000 17 Deg C
Turbidity BOXKCO ENW-32 02/08/2000 0.56 NTU
iConductivity BOXKB7 C3079/ENW-MW9 02/11/2000 1,179 uS/em
{IDissolved Oxygen BOXKB7 C3079/ENW-MW9 02/11/2000 7.21 mg/L
l_pH Measurement BOXKB7 C3079/ENW-MW9 02/11/2000 7.57 pH
Temperature BOXKB7 C3079/ENW-MW9 02/11/2000 16.9 Deg C
Turbidity BOXKB7 C3079/ENW-MW9 02/11/2000 2.27 NTU
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Table C.9. Total Activity Parameter Results for 618-11 Burial Ground Investigation, February 2000

Alpha by Liquid Beta by Liquid
Sample Scintillation Result pCi/mL | Alpha Error by LC Lab | Scintillation Result| Beta Error by LC

Constituent Number Well Name Sample Date ‘MDL=.20 %o Qualifier | pCi/ml. MDL=.30 Y% Units
ACTIVITY_SCAN [BOXJW4 699-12-4D 02/07/2000 4.40E-02 1.00E+03 U 1.90E+00 5.00E+01 pCi/lL
ACTIVITY_SCAN [BOXJX3 699-13-1A 02/08/2000 3.00E+00 2.50E+01 1.60E+01 1.50E+01 pCi/L
ACTIVITY_SCAN [BOXJX7 699-13-1B 02/08/2000 3.30E+00 2.50E+01 3.10E+00 3.10E+01 pCi/LL
ACTIVITY_SCAN [B0XIY1 699-13-1C 02/08/2000 -2.00E-01 2.25E+02 U 1.00E+00 8.50E+01 pCi/L
ACTIVITY_SCAN |[B0XJV4 699-13-3A 02/07/2000 5.00E-01 1.10E+02 3.80E+03 1.00E+01 pCi/LL
ACTIVITY_SCAN |BOXK68 699-15-15B 02/08/2000 6.00E-01 9.00E+01 1.20E+00 7.00E+01 pCi/L,
ACTIVITY_SCAN |BOXK70 699-17-5 02/07/2000 -3.00E-01 1.50E+02 U 7.00E-01 1.00E+01 pCi/L
ACTIVITY_SCAN |BOXK73 699-21-6 02/07/2000 -3.00E-01 1.45E+02 U 1.20E+01 1.50E+01 pCi/L -
ACTIVITY_SCAN [BOXK74 699-9-E2 02/10/2000 1.90E+00 3.50E+01 3.00E+00 3.10E+01 pCi/L
ACTIVITY_SCAN {BOXKD3 C3071/ENW-MW1 | 02/09/2000 1.10E+00 5.20E+01 7.00E+00 2.00E+01 pCi/L
ACTIVITY_SCAN |{BOXKD4 C3072/ENW-MW2 | 02/10/2000 4.00E-01 1.11E+02 2.10E+00 4.20E+01 pCi/L
ACTIVITY_SCAN {BOXKDS C3073/ENW-MW3 | 02/10/2000  8.00E-01 6.50E+01 2.00E+00 4.50E+01 pCi/L
ACTIVITY_SCAN |BOXKD6 C3074/ENW-MW4 | 02/10/2000 5.00E-01 1.01E+02 7.80E+00 2.00E+01 pCi/L
ACTIVITY_SCAN {BOXKD7 C3075/ENW-MWS5 | 02/09/2000 2.10E-02 1.00E+03 U 8.40E+00 2.00E+01 pCi/lL
ACTIVITY_SCAN |BOXKDS8 C3076/ENW-MW6 | 02/09/2000 8.00E-01 6.50E+01 3.50E+00 3.00E+01 pCi/L
ACTIVITY_SCAN |BOXKD9Y C3077 ENW-MW7 | 02/15/2000 -2.00E-01 1.70E+02 U 1.00E+00 8.00E+01 pCi/L
ACTIVITY_SCAN |BOXKFO C3078/ENW-MWS8 | 02/11/2000 7.00E-01 7.50E+01 1.40E+00 6.00E+01 pCi/L
ACTIVITY_SCAN |BOXKFI C3079/ENW-MW9 | 02/11/2000 9.00E-01 6.00E+01 2.60E+00 4.00E+01 pCi/L.
(a) U = Result is non-detect. '
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Appendix D

Quality Control Sample Definitions

D.1 Field Quality Samples

Equipment Blank (EBL) — A field blank sample that is used to check for sample contamination
caused by unclean sampling equipment or the sampling equipment itself. Generally, equipment blanks
are only collected at wells that are sampled using non-dedicated pumps. Equipment blanks are prepared
by passing Type II reagent water through the pump or manifold after the equipment has been decontami-
nated (sometimes just prior to sampling a well) and collecting the rinsate in preserved bottles. ‘

Field Duplicate — A replicate sample used to determine the repeatability of the sampling and analyti-
cal measurement process by comparing results with an identical sample collected at the same time and
location..

Field Transfer Blank — A field blank sample that is used to check for in-the-field sample contami-
nation by volatile organic compounds. Field transfer blanks are prepared near a well sampling site by
filling preserved VOA sample bottles with Type II reagent water that has been transported to the field.
Field transfer blanks are normally prepared at the same time VOA samples are being collected from the
well. After collection, the field transfer blank bottles are sealed and placed in the same sample storage
container as the rest of the samples. Field transfer blanks are not removed from the storage container
until they have been delivered to the lab.

Full Trip Blank (FTB) — A field blank sample that is used to check for sample contamination resulting
from sample bottles, preservatives, and sample storage and handling. Full trip blanks are initially pre-
pared in the laboratory by filling a preserved bottle set with Type II reagent water. After the bottles have
been sealed, they are transported to the field in the same storage container that will be used for ground-
water samples collected that day. Full trip blanks are not removed from the storage container until they
have been delivered to the laboratory.

Split Samples — Replicate samples sequentially collected from the same location and analyzed by
different laboratories.

D.2 Laboratory Quality Control Samples

Laboratory Control Sample — A sample of Type I reagent water that is spiked with known amounts
of target analyte(s). The sample is extracted (if appropriate) and analyzed to monitor the performance of
the analytical method.
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Matrix Duplicate — A replicate analysis of a regular (i.e., groundwater) sample. Matrix duplicates and
matrix spike duplicates are used to evaluate the precision of an analysis. '

Matrix Spikes/Matrix Spike Duplicates — Samples that are prepared by adding known quantities of
one or more target analytes to a sample prior to extraction and analysis. Comparison of the original
(unspiked) sample and matrix spike results provides information about the suitability of an analysis for
the sample matrix. Matrix spike duplicates are replicate matrix spike samples that are used to assess the
precision of an analysis.

Method Blank — A sample of Type II reagent water that is prepared in the laboratory, extracted (if

appropriate), and analyzed as if it were a regular sample. Method blanks are used to monitor the possible
introduction of contaminants during sample preparation and analysis.
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