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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. Tritiurn in one
well downgradient of the burial ground was detected at levels up to 8,140,000 pCi/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 sanrples were
analyzed for a variely 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 con@ined tritiurn 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 elevated 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 tritiurn is located upgradient
of the Energy Northwest WNP-2 reactor, so known discharges from Energy Northwest are unlikely to be
the source.

Potential tritiurn source materials and source locations within the 618-11 burial ground have not been
identified. Possible source materials include fission products and activation products horn nuclear opera-
tions. In particular, there is a possibility that the tritium is related to tritiurn production research carried
out at the Hanford Site in the 1960s. Although that link has not been establishe~ 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)
mford Site (’Figure 1.1). Groundwater monitoring well 699-13-3A was installed immediately
wngradient of the 618-11 burial ground to determine if the burial ground had affected groundwater
ality. A groundwater sample collected from this well in January 1999 contained 1,860,000 pCi/L of
tium.1 A sample collected in January 2000 contained 8,140,000 pCilL of tritium. After the January
00 sampling, an investigation of the extent of tritiurn in this vicinity was initiated.

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

1 Site Description

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

pped with concrete and covered with native sediment as they were filled.

Waste was sent to the 618-11 burial ground horn the 324,325 and 327 Building hot cells and the
utonium Recycle Test Reactor in the 300 Area. Inventories of the waste do not specifically mention
it tritiurn 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 stu%aceof the
e was stabilized with an additional 0.6 m (2 ft) of clean material and planted with wheatgrass. The
Ittomsof the trenches and caissons are estimated to be approximately 9.1 m (30 ft) below grade, while
: bottoms of the vertical pipe units are estimatedtobe6.4m(21 ft) below grade. The site perimeter is
need and marked with concrete markers. Plants in the area show no obvious signs of vegetative stress
d would indicate radiological or chemical constituent uptake fi-omeither the waste site or the unplanned
leases that have occurred at the site.

Groundwater contamination tiom the 200 East Area extends through the location of the 618-11 burial
ound. Contamination fi-omthe 200 East Area consists predominantly of tritiurn with associated nitrate
d iodine-129. However, near the burial ground the iodine-129 is generally below detection limits. An

n this report analytical results will be rounded to 3 significant digits.
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area of anomalously low tritium 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 and31 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 pCi/g) was found at a depth of
8.8 m (29 i?) 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 ELSunder 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-contarninated 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

concerns over a potential for flooding

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 EM proposal (DOE-RL 1993).
A removal action was eliminated as an immediate need based on the absence of data to identifj 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, anew 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 tritiurn 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 (l?igure 1.3). The stratigraphic column includes in
ascending order from oldest to most recent, the Columbia River Basalt Group, Ringold Formation, and
Hanford fbrmation 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 ami
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 aquifkr 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 buriaI 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 lie n
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).
I&gold 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 maybe 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 HanfordiPre-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 Weils Near the 618-11 Burial Ground, Revision 1, outlined the plan for this Phase I
investigation (Appendix A). These instructions were based on a statement of data quality objectives
are included in the instructions,

that

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. Jn this report, the well ~
numbers and names used by Energy Northwest will be used to deseribe the wells. For example, Energy
Northwest monitoring well MW-9 is associated with well ID C3079.

Radioactive analytes of interest include

● tritium

● strontium-90

● technetium-99

● iodine-l 29

● plutonium isotopes



●

●

●

●

●

gamma scan (reported radionuclides include beryllium-7, potassiurn-40, cobalt-60, ruthenium-106,
antimony-125, cesium-1 34, cesiurn-137, europium-1 52, europium-1 54, and europium-1 55)

gross alpha

gross beta

uranium (total and isotopic)

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

●

●

●

●

●

alkalinity

anions (including bromide, chloride, nitrate, and sulfate)

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

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

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.

Analysisof radiological constituents was performed by Quanterra ~alytical 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 7day 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 fo~lowing 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@9
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 piezometer 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-I 1 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
.

NearRiver ElectricSubmersible 8 60 75.9 Topunconfined Perforatedcasing
699-12-4D AtburialgroundElectricSubmersible 8

—
65 145 Topunconfined Perforatedcasing

(upgradient)
699-13-1A FormerWNP-2 PortableGrundfos

—
8 79 199.5

SupplyWell
Unconfined Multiplescreens

699-13-lB FormerWNP-2 PortableGrundfos
—

8 83 229.5 Unconfined Multiplescreens
SupplyWell

699-13-lC WNP-2Backup Turbine
—

6 506 695 Confined 3 Screenssetin
SupplyWell openhole

699-13-3A AtburialgroundPortableGmndfos
—

4 55.94 76.28 Topunconfined
(downgradient)

699-15-15B Upgradient ElectricSubmersible 6
.

141 154.7 Topunconfined
699-17-5 Upgradient EleetricSubmersible 8

—
45 62.5 Topunconfined Perforatedcasing

699-21-6 Upgradient ElectricSubmersible 6
—

43 66 Topunconfined Screeninside
perforatedcasing

699-8-I7 Upgradient ElectricSubmersible 8
—

I09 139.3 Topunconfined Screeninside
perforatedcasing

699-9-E2 Energy ElectricSubmersible 8
—

15 60 Topunconfined Perforatedcasing
Northwest

ENW-31 WNP-1supply Turbine
—

12 247 341.5 Confined Multiplescreeris
Well

ENW-32 WNP-2supply Turbine
—

12 244.25 366 Confined Multiplescreens
Well

ENW-MW1 Energy
—

PortableGrundfos 2 57.05 67.05 Topunconfined
Northwest

ENW-MW2 Energy
—

PortableGrundfos 2 55.00 65.00 Topunconfined
Northwest

ENW-MW3 Energy
—

PortableGrundfos 2 49.05 59.05 Topunconfined
Northwest

ENW-MW4 Energy PortableGrundfos
—

2 63.50 73.50 Topunconfined
Northwest

ENW-MW5 Energy
—

PortableGrundfos 2 60.02 75.02 Topunconfined
Northwest

ENW-MW6 Energy
—

PortableGrundfos 2 36.37 46.37 Topunconfined
Northwest

ENW-MW7 Energy
—

PortableGrundfos 2 17.66 27.66 Topunconfined
Northwest

ENW-MW8 Energy PortableGrundfos 2
—

25.17 35.17 Topunconfined
Northwest

ENW-MW9 Energy PortableGrundfos
—

2 26.85 36.85 Topunconfined
Northwest .
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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 prelimina~ 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 pCi/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 pCilL in well 699-8-17, which is located upgradient of the 618-11
burial ground.

Well 699-124D, located immediately upgradient of the burial ground, contained only 1,850 pCi/L of
tritium. 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-lB, and 699-13-lC.
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-lB 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-lB 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-lB suggests that the samples came predominantly from different intervals.

Tritium concentrations in monitoring wells located near WNP-2 ranged up to 14,100 pCi/L. These
monitoring wells are roughly downgradient from the 618-11 burial ground.

3.1



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 pCilL greater than the gross alpha concentration (Table 3.1).
Thus, the uranium is the only significant alpha emitter in the groundwater. The ~anium 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 @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”wg/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 @L but well within the range of data fi-omsurrounding 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 strontium-90. At the Hanford Site,
a rule of thumb is that a gross beta measureinent 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 j.@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 titium 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 FebruaW
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 fi-omany 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, europiurn-1 52, europium- 154, and europium-1 55. 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°/0with the exception of Energy Northwest well MW-7 (C3077), which had a
charge balance of-1 3.55°/0. 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 mglL
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 nitite 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 vaned greatly throughout
the study area, ranging from 2 mg/L in uppermost basalt-confined aquifer well 699-13-lC, 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 pm filters in the field. Aluminum was detected at an

extremely high level of 1,060 I.@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.

Iron was detected in well 699-21-6 at 378 pg/L, above the secondary maximum contaminant level of

300 ua. 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 seconda~

maximum contaminant level was well 699-13-lB with 94.2 pglL. The manganese concentration in well
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699-13-1A was slightly below the secondary maximum contaminant level at 49.2 ug/L. The presence of
iron and manganese may be related to slightly reducing conditions because the volubility 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 699-13-1 B) are shown in blue, and samples flom the confined aquifer
(former water supply well 699-13-lC and Energy No~hwest water supply wellsatWNP-1,ENW-31
(C3080) andENW-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 fi-omdeeper 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 fi-omthe 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 ongin 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 pg/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 pg/L. Trichlo-

roethene was also detectedatalevelof0.21 pg/L in an equipment blank associated with this well.

Chlorobenzene was detected at 0.41 vg/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 @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 fi-omfield 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 andlor 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 qualiiy 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
in groundwater samples. Iron was found in 4 field blanks at concentrations ranging fi-om55.3 pg/L to
371 pg/L. Zinc was detected in 6 field blanks; the results ranged from 6.7 pg/L to 26.1 pg/L. Levels of
iron and zinc up to 89.8 pg/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 20’340to 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 of71 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 fi-omEnergy Northwest
well MW-9 (C3079) ; the relative percent difference was 114°/0. Two of the zinc results (33 pg/L and
21.7 jig/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 fi-om699-13-3A was
32% (15.0 pCi/L and 20.8 pCi/L) and 31’XO(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 (2110/0recovery); 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:

●

●

●

●

Four constituents exceeded the quality control limits for method blanks: aluminum, chloride, iron,
and zinc. Two method blanks had aluminum results (63 @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.

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 24.30/.; 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.

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., >140Yo). Both results were associated with samples
from well 699-13-3A. The chloride recovery was 204’%.,and the technetium-99 recovery was 21 lYo.
In both cases, the associated sample results maybe biased high.

.
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Table 3.1. Comparison of Uranium Isotopic Concentrations to Gross Alpha and Total
Uranium Concentrations

Sample
Well Number

699-10-E12 BOXK02
699-12-4D IBOXJWOa

IBOXJW9
IBOXJT8

699-15-15B BOXK20
699-17-5 IBOXKI5
699-21-6 IBOXK23

c3075/ENw-Mw5IBOXKC5
c3076ENw-Mw6 IBOXKC6
c3078ENw-Mw8 lB0xKc8

E%R%-Es
IIC3080ENW-31 IBOXKDI

~Italicizedvaluesarelessthanthe

Total Calculated
U-234 U-235 U-238 Uranium Gross Alpha Total Uranium Measured Total
(pci/L) (pcin) (pci/L) (pci5) (pcti) (W@-) Uranium (pgL)

2.37 0.09 1.43 3.90 3.71 4.30 5.15
1.80 0.02 1.91 3.74 - 3.44 5.70 5.87 II
2.77 I -0.01 I 1.29 4.05 I 4.16 3.83 I
4.35 0.29 3.55 I 8.18 6.06 10.70 10.32 I
3.39 0.12 2.28 5.79 4.22 6.84
1.36 0.11 0.99 2.46 2.48 2.98
1.56 -0.01 0.96 2.51 2.08 2.85
1.53 0.04 1.32 I 2.89 3.83 3.95 I
1.28 0.07 I 1.13 I 2.48 I 1.98 3.40
5.93 I 0.34 5.09 11.36 5.23 I 15.31 I I

12.20 0.58 10.90 23.68 22.10 32.71 I
7.67 I 0.79 I 7.96 I 16.42 18.40 I 24.06 I
2.01 0.19 2.57 4.77 I 6.50 7.74
1.45 0.02 0.93 2.39 3.51 2.77
4.14 0.22 4.36 8.72 7.66 13.08
3.00 I 0.18 I 2.96 I 6.14 I 6.32 I 8.89 I II

12.60 0.52 12.30 25.42 22.10 36.85
13.70 0.42 11.40 25.52 22.80 34.13
1.05 I 0.18 I 0.25 I 1.48 I 1.19 t 0.82 t II
1.12 0.03 I 0.59 1.74 I 1.19 I 1.78 I

tinimumdetectableactivitv I
Table 3.2. Field Quality Control Samples

Numberof
Sample Type Samples Associated Wells Comments

Equipment Blanks 4 699-13-3A(’), 699- 13-lB, ENW-MW5 Sampled with portable
Grundfos PUITIP

Full Trip Blanks 2 699-13-3A,699-21-6
Field TransferBlanks 3 699-13-3A,699-13-IA, ENW-MW6 Volatileorganic

analysisonly
Field Duplicates 2 699-13-3A,ENW-MW9
Split Samples 1 699-13-3A Tritiwn analysisonly
(a) Two equipmentblanks were collectedat 699-13-3A;the f~st was collectedbeforethe wellwas

sampled,and the secondwas collectedafter 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 weil 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
tritium 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
k-es, 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 fi-omwells 699-13-1A and 699-13-lB 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 pCi/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 pCi/L. The well was not sampled after June 1981 until February
2000. Tritium concentrations in well 699-13-lB are similar to those in well 699-13-1A, but the rise in
tritiurn concentrations in 1974 and 1975 is absent in well 699-13-lB, and peak tritium concentrations in
well 699-13-lB are only half the levels in well 699-13-1A.

Before the source of historical tritium in wells 699-13-1A and 699-13-lB is discussed, well con-
struction and history need to be considered. The wells were drilled in 1973, approximately 11,2m (370 ft)
apart and approximately 425 m (1,400 ft) Ilom 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 R) 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 (1Oft)
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-lB 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-lB 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-1 981. Currently WNP-2 uses the Columbia River for its water supply. ,~atever the source of
tritium, historical tritium fluctuations in wells 699-13-1A and 699-13-lB 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). It is
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 reali~, tritium levels were peaking at 390,000 pCi/L in well
699-13-1A, but the annual average values were less than the 300 pCihnL (300,000 pCi/L) contour level.
As a result, 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 pCilL 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 titium 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-lB. 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 through a
narrow flow path “fromthe 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-lB.

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 forrnation/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 flom 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 inHartman(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 feat&es typical of braided
stream environments are most like]y the structural pattern developed on the Ringold surface. At present
no detailed evaluation has been completed 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 !4half-lives of
decay have occurred in the intervening years.

The current distribution of tritium 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 fi-omwell 699-13-3A. Although the
detectable iodine-129 plume does not extend as fimas the tritium plume, the iodine-129 is consistently
detected within the area of the plume fi-om200 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 oftritiuminwell699-13-3A are not consistent with the levels seen in sur-
rounding wells and thus suggest a local source for the contamination. The tritium contamination level
higher than currently seen anywhere else in the plume from the 200 East Area. It is conceivable that

is

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 (6.5million 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 secondmy 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.
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Five types of water samples are collected as part of Energy Northwest’s environmental monitoring
program. The types of water samples collected include

intake water fi-omthe Columbia River

wastewater from the sanlta~ waste treatment f~cility (SWTF)

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 tlom 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 andDeWiest(1966) reported that prior to major atmospheric testing
of nuclear weapons beginning in 1952, tritium concentrations in rainfall were as high as 30 pCi/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 “transectlevel of 730 pCilL (lXrkes et al. 1999). Tritium concentrations at the 300 Area dropped
to an average of 42 pCi/L. Energy Northwest intake water averaged 120 pCilL 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/L (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 pCiiL. when the backup wells were used when the primary well was taken offline for pump
maintenance.

4.6



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 pCi/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-lC, northeast of WNP-2, and wells designated ENW-3 1 (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 tritiurn concentrations have ranged from less than detection to 324 pCilL
(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 concenb-ations were related to a condition that was corrected shortly afler 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

I

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 fi-omthe 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 fi-omreactor operations may also be produced
through irradiation of trace impurities in the fuel, cladding materials or other reactor materials. Thus,
some tritiurn 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-1Oproject.

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-1OProject. All subsequent irradiation was per-
formed at N Reactor during 1965 to 1967, culminating with a fill-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 tritiurn fi-omthe 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 oftritium 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-lB
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Figure 4.8. Digital Terrain Map of the Hanford Site and Surrounding Areas
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5.0 Conclusions

The Iack of high tritiurn concentrations upgradient f?om 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 &ea has ordy 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
explainable by either a source in the 200 East Area or born Energy Northwest activities. Iodine-129 and
nitrate concentrations are low compared to the tritiurn 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 nitiate 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 contamin-
ants. 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 contiined 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-lB are approximately what would be expected if the source
of the tritiurn was in the 200 East Area. The presence of low-permeability sediments and historically low
tritium concentrations in wells upgradient fi-omthe 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, fin-therassessment would be needed to determine if the possible release rate of
tritiurn fi-omthe waste and travel time through the vadose zone and groundwater are rapid enough to
account for the arrival of tritiurn in wells 699-13-1A and 699-13-lB in the late 1970s – approximately
15 years after the burial ground was used.

Gross beta measured in well 699-13-3A, 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 f?om 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 nib-ate 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 tetrachlonde and trichloroethene in groundwater may also have a source in the
618-11 burial ground, but Iiu-thermonitoring 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 @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, 1999a tritiurn 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 fi-om the 200 East Area
through the iarea.

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

. A large scale tritium plume extends fi-om 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 abroad range of radionuclides, and nitrate to look for
signatures indicative of a 200 Area source.

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

. 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 aquifm, 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-1 1989,
Rev. 1). This plan was developed according to the attached data quality objectives
Process documentation (Attachment 1).
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Task Organization

These instructions 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 tritiurn 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 maybe present in the burial ground.
Samples horn wells in the immediate vicinity of the burial ground will be analyzed for
these constituents.

SemiVolatile Organic Compounds – These constituents maybe 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 HMord 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 fiu-ther 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
control 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 fill-trip blanks, two field duplicates, one split s~ple, 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
tritium 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 conflation of previous elevated tritium measurements. At least, two
equipment blanks shall be collected for each type of nondedicated sampling equipment
(e.g. portable pump, bailer, Kabis sampler) that is used for groundwater sampling to help
ensure that groundwater samples are not contaxninated 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 limes 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 foIlow their established health and safety procedures for jgroundwater
sampling activities. Although higher than usual levels of tritium have been found in this
are% the levels do not require additional actions to reduce exposure or additional
monitoring of the work site.
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Data Quality Objectives forinitial follow-up sampling for high tritium levels detected
near the 618-11 burial ground

1) Problem Statement

In January 1999a 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
fm 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) Speci& 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:

. the PUREX plume

. the 616-11 burial ground

. the Energy Northwest reactor operations

3) Identify the Inputs to the Decision

Inputs include analytical results fkom 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 areas 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

A.6

●



chemical signatures indicate a source in the burial ground, then use this information to
plan fi.uther evaluation of the site. If the signatures indicate a source at Energy
Northwest, itiorm 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) Speci@ 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.

A.7
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PNNL

SAMPLING AUTHORIZATION FORM
s~ NumbeR ym~ Rew Q

-Type SuRY ProjectID JRIFEBOO

ProjectType characterization OperableUnit NL4

TaakID RoundNumber Q

SAF Title MT13wIDESURVEILLANCEPRIORITYGW. FEBRUARY 200(!

Task Manager STEWART. DL ReqU@r ~

Charge Codes-
~~

Project Coordinator STEWARXJ2L

Estimated start Date 02/01/00 Estimated CompletionDate 02/29/00

sampkArea Hanfords eit Estimated Numberof samples42
samplingor&Ilhzltions

WMFS. W Operation$

, Laboratmymlrnaro ud/DataDeliverable Matrix Water

Primaty 300 AnalyticalServices/15 Daya/SingleSheetSummary

_ FieldAnalysiaActivities/FieImleld

primary Quantena IncoqomtecV7Days/SingleSheetSummary

Rimarjc QuanterraSt.Louis/7Days/SingleSheetSummary
Primary TMA/RECRA/7 Days/SingleSheetSummary
Rinx-uy WasteSampling&Characterization/24 Hours/Single Sheet Summary

SAF comment

PRIORITYTURNAROUND7 DAYSFAW45DAYSSUMMARY AND 15DAYFAX/45DAYS
SUMM. SEE COCFOR SPECIFICTURNAROUNDTIMES.
TOTALACTIVITYEXEMPTIONDOESNOTAPPLYFOR ALLSAMPLES
REPORTTRI-BUTYLPHOSPHATEWISEMI-VOA8270
Submitinvoices &deliverables to DL STEWART,PNNL. BATCHALLSAMPLESsuBMflTED
UNDERTHIS SAPINTOONESDG,NOTTO EXCEED PRIORITY TURNAROUND TIME.

Coc comments
PRIORITY TURNAROUND 7 DAYSFAX/45DAYSSUMMARY AND 15DAYFAW45DAYS
SUMM. SEE COCFOR SPECIFICTURNAROUNDTIMES.

Date 02/05/00 ~. F* 2/4001-00 PM
BHEE.wz(lzmt)

All



PNNL

SAMPLING AUTEORU!MTION FORM
SAF Numl)cmy~l

TOTAL ACTIVITY EXEMPTION DOES NOT APPLY FOR ALL SAMPLES
REPORT TRI-BU’IYL PHOSPHATE W/SEMI-VOA 8270
Submit invoices & deliverables to DL STBWART, PNNL BATCH ALL SAMPIXS SUBMCTTED
UNDER THIS SAF lNTO ONE SDO, NOT TO EXCEED PRIORITY TURNAROUND TIME.

Date 02/05/00
w~ (Ire)

SAFSlatusFinal

A.12
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PNNL
Field Sampling Requirements

LaboratoryAnalysis
Laboratow. mM!cal Servkes Matrixw

I Pammemr/AMtywia R6farwIceMOthOd ~hf/vohlMo VOIROq m8emtf0n
Hoklhg
Times I

b *

Tdw@um+S TOS.SEP.LSC P4000mL IWdmUM HClto@+Q 6McfIths
Technetium-99

●

Keyto ConteinerTypes
G =Gks 80 = AmbcrGlass
Gs=ohswlstplumcap as = AdaG12s5wlscplumcap
G5*. GlassWlseptumcap- . e% AmbaGk5wkpllmcap

nobadspafxincmtaula noirdspacc incOnoIiocr
P = Phwic(wljwhyknc)

FSR Comment
.

Page 1 SAF!31atw F@ 2/4/00 Iosomo PM
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PNNL
Field Sampling Requirements

Laborato~ Analysis

Laboratory is~ . . Matrix M!a&z

I PmmeterlAn@yse Merenoe Method Contelner/Volume VolReq Pmservdon
Holdlng
Thnes

I

DISSOLVEDOXYGEN S60.1.OXYGEN_FLO Nclle Nme AsAP

~-

CONDUCTMTY 120.l_CONDUCT_FLD None Nule None

TEMPERATURE 170.l_TEMP.FLD Ncme

TMW@IJIB

TURSIDITY lso.l_TuRslollY_FLo Ncne
Tubidty

@lANALYSIS PH_ELECTJ%D NC(M Ncim NonO

pHMeewmwnt

Keyto ContainerTypes
G =Gks aG=AIIbcrok5
05 = ola%w/scpmmap aG5=Ambao18sswlsepamcap
“0s+ Ghs3Wlscplumcq)- ZiG5%AmbaGlrs5wkpmoeap

ilobcedspaceinomtaa nobcadspaaimculmilxr
P = Plaslic(?oQubykae)

FSR Comment

SAF Numbec YOO-001 Rew O
enl.EEa(1*)

A.14
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PNNL
Field Sampling Requirements

LaboratoryAnalysis

timtol’y ~ Matrix !h!akr

PwametwlAnalyds ‘ RefefonoeMethod ContalnerlVolume VolReq PresewMon
Hokllng
rimes I

S06.O.HUSC2 Tritium(1) eo6.o_H3_Lso PIOOOmL FuIIOC Nu’ie 6-
Tfium

S31OJ4LPHASETLGPC Alpha+ 9310~ET&GP0 P 1000mL FullQC HN03toF4+~ 6-

GmssalP!ELGrossbeta

Amvityscan ACTIVITY_SOAN P20mL Minimum Nwm 6Mmths

NOCAS

GAMMA_GS:List-1(9) GAMMA_GS GlP40C0mL FutiQC HN03to PH~ 6Mmths

Antimcw-126, 6eIylliunF7,Oesium-lS4,C@nn-137, Cobalt.@,EIIM@JM-154,Eum@sn-166, PotassiuIw40,Rulh9niuM-106

H~_SEt_LEP&GS 1-129(1) H29_SEP_LEPS-GS @P40C0mL FullQC None 6Months

todirle129

Pulso_PLA~ PU-2S6+ 22 Pu16c_PLATEJiEA G/P 1000mL FullQO HNOSto PHQ 6 Mcmths

Plumnium-236, PIUtomum-23%’240

SRTOT-SEP_PRECIP_GPC:TotzSRTOT_SEP_PRECIP_GPCGiP Sx1000mL Full(X HNOStoPHQ 6 Mcmths

Totalbeta mc&&mn6um

TCS6_ElVOSK_LSC:Tc-sS(1) T099JZTVDS~LSC P600mL FullC3C HatopHQ 6 Months

Technetium-s9

ulS(_PLATE* M-1 (3) ulsc_PLATE_AEA G/P 1000mL FullQC HNOSto PHQ 6 Monlhs

umnium-234,umnium-23s,uraniUm-23s

UTOT_KPkUranium(1) UTOT_KPA G/P5C0mL FuUQC HN06to PHQ 6W0rdhs

Key to ContainerTypes
G =Glas.s ao =Anilacks
05 = Gkswlsqmuncap aGs=Ambaola5swl scpltmlcap
G&= GlassWlseptmcap- aos==AmbaQasswlscpoJmcap

nobcadspwcincc41tak
P

nobcad~incultaina
=Plastic(PO&6@@

FSR Comment

SAF Numbec YOO-001 Re~ O Page 3 SAF* Fhal
-.COI (lW)

.

A.15
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PNNL
I%eld Sampling Requirements

LaboratoryAnslysis
Laboratory QuantefraSt.1ouis Matrix ~

I
PmmatarIAndyala RafammaWlllod contalnar/volume Voli?aq Pmawvation

Holdi~
n-

1

326r_vo&GcMs List-2(s) 6260_VO&GCMS aGs”3x40mL FullC10 HClor H2S04topHQ 14 Days
oJd4c

1,1,12-Tatmdmoalhene,t,l,l-Trichlom@hana,l.t~Tetmchlaroethana, 1,1~-T~
l&2-T “~, 1~-~~. ls~. ~~

4-Okxma, 2-B@mna, 2-HaanOna
hnofoml,

_&l@=2F ~. ~
Bmmmehne,

“ “e, Aordain.Allylchbrida,Sanzana,~lhane,
hchhida, CNomkuana,

~, Dihmmaane, “’
Cwmahna, ChIomfonn,Uwmauwa CMmpmne,

~, Ethyloyanida,Ethylmatha@w,
akchol.Methe@onMe,Methylmalhec@a,

Elhylbenzena,Iodonwww, Iadndyi

T“
~m g. T~. Td~. T~.

nchkmdlwmmahla, vi acetate,vi -, xylarlaS(tOtal).cie-124xoM@@
Mmh@@ma, oar-la-l “

ane,da-l&3-uMmpm@W
~, lrane-l,MWdOrO-2-htena

, trans-lg-

SO1O.MHALS-ICR Liet-1(19) SOIO_METALS_lCP @P SOOmL FullQC
AhmhUrn,Anthony,Barium,Saryiliurrhcadmium

HN03to PHc2 6M0nths
, Cakium,Uuomium,Ccbait,Copper.Im Magneaium,WngaWsa, Nick+, Pdeeeium.

silver,Scdium,BtronliUm(dement#), Varldlum, zinc

300.oMloNs_le Lid-l (e) 3oo.o_ANloNs.lc PsoomL FullQC C0014c 260ays14eH0tlre
Chkxida,fluoride,Niimgenin N~e, Nitmganin t@ita, Sulfate

310.l_ALKAUN~ AMirdly (1) 310.1JUXAL1NIT% G/P500mL FullOC cU#4c 14Days
Alirahilv

.

**
ACTIW_SCAN P20mL MinimlJrn Na?e ASAP

3erni-VOA- 3270A(APPIX) 32TO_SVOA_GCM3 aG4x1000mL FdlOC OJd.lc 7140Days
1,2.4$T~ane, 1J?,*TticMm@u
mw~. *a(la

aria,12-Owmbnww ,1,%~
OKWWI’B). 2S.4.*Te~. ~4.e-T~

Oimaulylphand,2,4-oinitr@m@.2,4-Oinhtoluana,Za-wlbqhml ,2,6-OhmOwmw ,2-k@@nhOn
~.2-

~-. ~-2-
Mau@@#Aena, 2-Mathylphand(creed,c+,2

ch&o@8@DNBP), 3,3’-“
+@h@nha, S-Niiiine, 2-Nii, 2-Picdii,2-aacBulyl+s

D@b&a@Sna, 3,3’-Oimelhyb9n&na.3—Ma~ 3-Nii, 4,HXritrm2m@@@mX 4-
Amirwbifhanyi,4—Smmoph@@ar-WI elhar,+Chbm+m wm.~. Khbmph@phanyl ether,4-Malhyi@enOl(cmaOLr),
4Ni@arWina,4-N~, 4-N~uinc4iBl-oxide,S-NiiMIne, 7,12-“
AcatO@amne,Anilii,

~a~. ~. ~1
Amhacene,Aarnii,Sanzo(a)anhmne, -as. -~~ ,Baf=O(@h=*e.

m~. -~. =xz~)m-. -(z~ )attter,Bie(2-athyihaxyl)Phih+ta.sulyibar@~.
Utbbnz@e, Chrysane,Di-n-butyiphhlats,~, Diailata,Dihanz@,h@hecana,Oibnmfwan, O@@pw@a
Dimaihoate,Dimathyiphthaiate,Diphe@mine,OkMoton, EthylmaUm@ata,Ethylm~ . Famphur.RUOmmafW 2U0reW
~> H~ww. ~. *~, ~. ~. l-1~+

, Ie@rOla, F.Uatha@lane, Mathylmahenaerdfonma,-w ~thion, N-Mi*pro@amina, N-
~i, N-N~ ~: N-NiiaU@e~, N-

Wwmo@dirw, N-Nitmwpiparidina,NapMwna, ~. ~. W.~Tn@M ~ O.o-oiathyiG2-
ph@mmtMoate, PemtMOn, P~, P@a&h#mm, PantecM ~ (pCNB}&-

Phar@rMn,Phm@hme, Phenol,phora~, Pronam”kla,Pyrana,P@na. Safrol,Tabaalt@~
oimathyipheOemyhine,m-creed, m-Om@@mne. &Toluidine.@irn athylam~, @tr@anadhm ‘ha,eym-T~

Keyto ContainerTypes
G =Oiass * =&ntlcrGlw5
0s = Ola=.wfsqmmlcap eos = AmberGbsswf5eptemcap
G@= 01e55Wheptenlcap- eos% Amba01a%5w15tpelrncep

nebcad$pacaiacemeina nOhcadspaainOmreirler
P = Ph$ric(PelYe&lykne)

FSR Comment

SAF Number YOO-001
aHi.EE.ml(1234)

Raw O Page 4 SAFstatus Final 214imlvsrloo PM
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PNNL
Field Sampling Requirements

LaboratoryAnalysis

Laboratory ~ Matrix !8!aW

Semi-VOA- S270A(APPIXAdd-C WO_SVO&GCMS aGOxlOLWmL FuUOC cow14c 7/40 Oays

Key ti ContainerTypes
G =Glass aG = AmbaGlass
& = okswfsqnnmcap acis= AJnkGkwswlsc@mcap
O&= GlassWkplumcap- *G ~~~/-*

nOkadspacernOx@lcr IIOhcadspac=incmlaina
P = Pk4c (PwIycthylmc)

FSR Comment

SAF Numbec YOO-001 Reic O Page 5 SAP _ Fti

~$ (12s4)

A.17
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PNNL
Field Sampling Requirements

LaboratoryAnalysia
Laboratory Tw5EcBA Mstrk B

I Paameter/Analysk3 ReferenceNathod Conminer / volume Voli?cq Pmswatbn
Holding
mti I

*- ACTMTY_SCAN P20mL ~ None 6McattIs
NOCAS

TIMum -H3 mmuk4_mS~sc P2SOmL F@ (2C None 6Monhs
Tribum

Key to ContainerTypes
G =Gkass ao =AmbaGlass
(2s= Gkswlsqtumcap aGs= An&ma5swlsepalmcap
05+ GlassWkpom cap- @s*. Ambacib5.5Wkptumcq-

nok41spcciucontaha ookadspnxrnc4mtaina
P = Fla$dc(PO&hylmc)

FSR Commart

SAF Numbec YOO-001 Raw O
BH1.aIal(1*)

Page 6 SAFstaws Final 2/4/00 103CZWPM

.

‘b
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PNNL4
Field Sampling Requirements

LaboratoryAnalysis
Labolatoqc w- %rn@mn. Metrix ~

I
ParametwlAnalyss Refemme Method conaher/volume Vomoq

Hwlding

I

m- ACTIVllY_SCAN P20mL Minunum Ncme 6Mcaihs
NOCAS

Keyto ContainerTypes
G =Glass ffi =Amkrcsass
05 = Gla$swlscpmmcap ao5=AmbKGksswlscpamlcap
G@= GbssWlsqxumcap- @i$% Aulba GlassWkpllwncap

mkadqaceincmtaina mkad~incaaincr
P .Plmtic ~)

FSR Comment

SAF Numbec YOO-001
M++EEOOl(!*)

Rew O Page 7 SAFetatlm Final

A.19
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Attachment 3

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

Iri 11ingAir rotary(CK347-ft) Sample Air returns/ WELL TEMPORARYCorehole
lethod:Core (347-1, 139-ft ) Method: Wirel ine core NUMBER:699-2-E14 AB124WELLNO: 08-1
k-illing Additives Hanford
“luidUsed:Drillinumud Used: Not documented Coordinates: N/S N 1.633 E/W E 13.572
Iri1ler’sAir rotary=Burns WA State State
lame:Core=notdocumented Lic Nr: Not documented Coordinates:N N 406.971.10 E 2.308.893.10
)ri11ing Air=Soi1 Sampling Company Puyal1up,WA Start
;ompany:Core=Bo~lesBros Location:Scmkane,WA Card#:Not documented T~ Rx S 14D1
late Air rotaryND Date Elevation
;tarted:Core100ct73 Complete: CoreOlAr)r81 Groundsurface:388,44-ftBrasscab

Depthto water:3.6-ft1978
(Groundsurface)

GENEP.ALIZEIIGeologist”s
STRATIGR4PHY‘Lcw

—T
)-5:LightbrownSILT
r75: Cse GRAVELw/SAND& SILT
75..79:Metise SANDw/SILT
79..80:BrownSILTwhood fragments
)IP140:GRAVELw/med%se SAND
14@145: GRAVELw/green CLAY
145-165:GreenSAND
165-170:GreenCLAY
170-180:GreenSAND
180-225:Med%se GRAVELw/greenSAND
~25..295: SILT.Cmy & S~D
322447:ElephantMountainBASALT
$47456:SANDSTONE

[RattlesnakeRidgeInterbedl
$56-613:PomonaBASALT
513-618:SANDSTONE

[Selah Interbedl
513-672:EsquatzelBASALT,flow II
F72+579. TUFF

[MabtonInterbedl
1.020->1.139:PriestRapidsBASALT
1,020-1.104:Loloflow
1,104->1.139:Rosalia flow

DRILLINGNOTES:
DB-1was dri1ledand coredto
990-ftin 1973. A removable
Diezometertubewas set@ 942-ft.
in 1981thetubewas removedand
theholeextendedby coringto 1,030-ft
usinga workoverrig. 3.5-in
casingwas set@ 1,030-ftand
theholewas extendedto 1,139-ft
by coring.

I

r+

t

Elevationof referencepoint: [391.40-ft
(topof 6-incasing)
Heightof referencepointabove[2.96-ft
groundsurface

Depthof surfaceseal [-3oo-347-ft
Typeof surfaceseal:
Cementgroutbetween
4 and 6-incasings

6-inID carbonsteelcasing(6%-inOD)
+o.+325 .o-ft.

4-in ID carbonsteelcasing(4?$-in00)
+1.o”347.o-ft

Holediameter.
O-325.O-ft,7-innominal
325-047-ft,6-innominal
347-1.030-ft,3.937-in
1.030-l.139-ft.3.032-in

BUIPborehole reelamation in 198B-B9
cut the 3.5-in casing @ l.000-ft and
removedit. The remnantcasingand

~
_; Borehole dri11ed depth: [ 1,139-f

openholebelowthe casing(.1.032-1.139-ft)
werethencemented.

Drawing BY: RKL/6N2E14.ASB
Date : 12seD94
Reference: HANFORDWELLS
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WELL DESIGNATION
WA FACILITY
;ERCLAUNIT
HANFORDCOORDINATES
LAM8ERTCOORDINATES
DATE DRILLED
DEPTH DRILLED (GS)
MEASUREDDEPTH (GS)
DEPTH TO WATER (GS)
CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATEDINTERVAL
SCREENED INTERVAL
COMMENTS

AVAILA8LELOGS
TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

SUMMARY

699-2-E14

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

Not applicable
Not a~p;$ble
N [Aug85-PlantI
N 406:971.10 = 2.3;;:%.10 [Aug85-NA027]
Dec731ExtendedApr81
990.0-ft/Extended1,139-ft
Not documented
3.6-ft. 1978
6-in, carbon steel. +0.5-325.O-ft
4-in. carbon steel. +1.0*347.O-ft
3.5-in carbon steel, i.000-l.030-ft
391.40-ft, (6-in) [15Jan74-Notdocumented]
388.44-ft.Brass cap [Aug85-Notdocumented
Not applicable
Not applicable - open
FIELD INSPECTION.
OTHER:
Geologist
Not applicable
Not applicable
Not applicable
Wastemanagement/13WIP
PNL sitewide w/1 monitoring,
None documented

347-1,030-ft

geohydrologicinvestigation

.
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WELLCONSTRUCTIONAND COMPLETIONSUMM4RY

)rilling Sample WELL
tethod:Cable tool

TEMPORARY USGS
Method: Hard tool (nom)

)rilling
~4J;83d699-8-17 A5333WELLNO: 8.2-17.2

Additives
‘1uidUsed:Notdocumented Used: Not documented Cm#inates: N/S N 8.200
)riller’s VA State

E/W W 17,125

lame:Notdocumented Lic Nr:Not documented Coordinates:N 413,458
)rilling

E 2.278,179
Company Start

;ompany:USGS Location:Not documented Card#:Notdocumented
)ate

TM R~ S 201
Oate Elevation

;tarted:Notdocumented Complete: MaY50 Groundsurface:520.4-ftEstimated

Oepthto water:124-ft22Jun67
(Groundsurface)123.2-ftOlJun94 v —~ Elevationof referencepoint: [522.44-ft]

(topof casing)
GENERALIZED Driller”s
STRATIGRAPHY. Log

I Heightof referencepointabove[2.O-ft ]
r groundsurface

)-3:SiltySAND

- rzIDepthof surfaceseal [NO ]

3-13:SAND
No surface seal documented:
Has 4-ft by 4-ft concrete pad

13-26:SAND & GRAVEL
&&$: SANO, Med..cse
54*103:SAND & GRAVEL
103*127: GRAVEL & SAND —~ 9-in nominal hole.(%200-ft
i27-132:SAND,fine-med
132-178:SAND& GRAVEL
178-190:SAND.GRAVEL& sometanSILT
190-191:ClayeySILT
191-200:SAND& clayeySILT

—~ 8-in 10 carbon steel casing, +2.C&200-ft

?EMEDIATIDNS:
Sep56 by Gentz
Perforated.135-150-ft.
Cleaned wel1 to bottom.
Jun67 by 8igham
Cleaned to 160-ft.
Installedscreenw/packer.
Swedged1inerandput
plugin bottomof screen.

=_ =

1[: ; ;~ ] 8-in casing perforations.

1[i 109432-ft, 4 cuts/ rd/ft

1[ ; z 1[ 135-145.4 holes/ft

1[; 145-150-ft,1 hole/ft

~;DT8~~
151*166-ft,cutsnot documented

1[=
l&:&& ‘r 8-in telescoping screen.

—1 101-158-ft,slotnot documented
]~&’+{#&fJL

JIL@++kl[ Packer@ 103-ft(nominallY lead)

ltf-
Plug@ 157-ft

““““-+1[
IE:zfil[
l[pfip~fl..........

11~

:%%%%!
EfXftiEf
::fifififi
:%%%!
tll%fif%f

XI 8orehole dri11ed depth: [ 2oo.o-ft:

OT13=Oepthto bottom,
139.3-ft. 24seD93

L/”

?~,~ &p-” ,..;”-,7- {:7

=
)%$-K+* l~lgb’1
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WELL DESIGNATION
?Cw FAf’ILITY
;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 -699-8-17

699-8-17
Not applicable
Not applicable
N 8.200 W 17,125 [HANFORDWELLS]
N 413,458 E 2,278.179 [HANCONV]
May50
2oo.o-ft
139.3-ft, 24Sep93
124.O-ft, 22Jun67
123.2-ft, 01Jun94
8-in. carbon steel.+2.O-200-ft (nominal)
522.44-ft. [HANFORDWELLS]
520.4-ft. Estimated
10!%166-ft
101-158-ft [HANFORDWELLS]
FIELD INSPECTION,24Sep93.
8-in carbon steel casing. Capped .andlocked
Has 4-ft by 4-ft pad. no posts or permanentidentification.
Not in radiationzone.
OTHER:
Driller
Not applicable
Not applicable
Not applicable
Sitewide annualwater level measurement
WHC ES&Mw/1 monitoring.
PNL sitewide samplingand characterizat
Electric submersible

OlMay91-01Jun94:

on
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MELL NAME 699-8-17 COMPLETION DATE 05/31150
:ASING ELEV. 522.44 Feet INITIAL
NELL DEPTH 158.00 Feet

200.00 Feet
DEPTH TO WATER 143.0 ft

)RILL DEPTH
COORDINATES N-S 8i

.2v./oEPTH
<0

500

480

460

440

420

400

380

360

340

3?!0

300

280

260

240

220

20

40

60

Eo

104

120

140

160

.?20

24C

26(

28(

30(

731
Inch = 40.0(

Vef2.1

E-w

ELL (

-- .-

WTR :TICIN

T---

~
--

)IAMETER(inches)

-171-——

F==—
.
F
~
—

+
-
—

A.27
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)rilling Sam 1eR WELL TEMPORARY
!ethod:Cabletool Met od:Hardtool (nom) NUMBER:699-9-E2 A5349WELLNO:699-9-E4
)rilling Additives Hanford
‘luidUsed:Water Used:Bentonite
)riller”s

Coordinates:NIS N 8,577
WA State

EIW E 2.324
State

iame:H. Hatch Lic Nr: Notdocumented Coordinates:N 413,885
)rilling Company Start

E 2,297.627

hmpany:HatchDri11inq Co Location:Pasco,WA Card#:Notdocumented TM R~ S 4N3
)ate Date Elevation
jtarted:160ec57 Coinplete:17Jan58 Groundsurface:416.l-ftEstimated

Oepthto water:30-ft17Jan58
(Groundsurface)45.2-ftOlJun93 r ●—l Elevationof reference point: [418.09-ftI

GENERALIZE Oriller”s
(top of casing)

; Heightof referencepointabove[-2.O-ft u
STRATIGRAPHY-LOLJ r groundsurface

3-10:SAND-SILT
,= 1 Oepthof surfaceseal [NO :

10-25:SAND-GRAVEL-SILT
1

No surfacesealdocumented:

~5..3l3:SANO-GRAVEL-C1ean 1[

‘“ “-k .

][ D~ !
~ 8-in ID carbonsteelcasing,+2-424-ft

30-35:Cse SANOandcleanGRAVEL
3%40: Cse SAND,cleanGRAVEL.COB8LES ; v II

l?%%?$L

j Cementpluq @ 60-ft
$0-50:COBBLES-GRAVEL-SILT 8-incasingperforations,
51Y55:COBBLES-GRAVEL-cemented

1[ II

t 15.=75-ft1 cut/10-in
5%65: Cse SAND& GRAVEL.cemented ii%%%’$i I 44..53-ft”4 cuts/rd/ ft
65-75:COBBLES-GRAVEL-cemented qi.po~::
75-80:CementedGRAVEL

q’

100-125-ft.1 cut/12-in

li;&&T&l[”.. .. .. .. x
80+30:LooseSANO& GRAVEL

, 19b255-ft,1 cut/12-in

90-95:CementedSAND It;#+;&@l[
l[fif:f:fifl~..,.......

95-115:CementedSAND& GRAVEL
115-134:SAND-GPAVEL
134-138:FineSAND

11

$%%$][1
.. .: :; .:;— ~ Assumedfi 11 belowplug

138-145:SAND-GRAVEL EI%fi;fkl%
145-148:COBBLES-GRAVEL-SANO& SILT EfEfifif
148-150:COBBLES-GRAVEL-SAND ;~~tlfl!
15&155:COBBLES-SAND-SILT
15%190: SAND& GRAVEL

f’

li;!;!+?$!l[
l[fi~~p+[.. .. .. .. ..

190-195:SandyblueCLAY l&~+qx+J[195-215:HixedGRAVEL.CLAY& SAND ..........
21%225:HardpackedgreyCLAYw/GRAVELl[fififififl[
225-230:GreysandCLAYw/GRAVEL IC++:+++:][
230-250:GreysandyCLAY l[fifi~fl:fl[....,,....

250-280:BlueCLAY.GRAVELparticles j~:;{;:~fil[. .. .. .. ..
280-290:GreyCLAYw/GRAVEL

“[

llfifi~f
290-305:GreyCLAYw/GRAVEL& SAND *fififi.fi
305-315:GreyCLAYw/SANO ?%+%
31!%325:GreyCLAYw/BASALTparticles ;%??x?l!
325-335:GreenCLAY Fqxif

w/SANOandBAsALTparticles
335-340:B1ack CLAYw/variedROCK
340-370:61ackCLAYw/no rock

g~ri

I Lostpump@ -333-ft

370-385:BlackCLAYw/ROCKparticles
385-405:B1ack CLAY ,....:.:......,...
405-410:81ack CLAYw/SAND.softer fixqzf
410.424:BasaltGRAVEL.SAND !!Efi%il ~’
42+454: BASALT

.“:/[ /<’”~-d.
fit=t=f=f.,..,....
:l?;Efi:ll

REMEDIATIoN/REHA81Libations: l%iltzi%f
0ct67-Nov67by Hatch& Bigham

?_ y_[:
*i=fififi ,/-....,.,.... *T $.-k

‘ttw?td ‘0 “move ‘“”’” ‘et
EllEi%f +

,;

6-in lnerwh ch was apparently :fifi!f%%—~ 8-innominalhole.424-454-ft
iJ

.1aterremoved. EllEEf
Sep70by R. Brown& F. Steele
Cleanedwellanddevelopedto 333-ft.

—1 Boreholedrilleddepth: [ 454.o-ft

May71by Page DTB=Oepthto bottom,
Set plug @60-ft? (ND)andperforated44-53-ft. 57.6-ft, 190ct93

=
4SQI -y+ Mb pty

*

*
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WELL DESIGNATION
;ERCLAUNIT
:CRA FACILITY
HANFORDCOORDINATES
LAMBERTCOORDINATES
DATE DRILLED
DEPTH DRILLED (GS)
MEASUREDDEPTH (GS)
DEPTH TO WATER (GS)

CASINGDIAMETER
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATEDINTERVAL
SCREENEDINTERVALS
COMMENTS

AVAILABLELOGS
TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTEDUSE
CURRENTUSER

PUMP TYPE
MAINTENANCE

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

699-9-E2
Not atmlicable
Not a~;~b~
N 2,324 [HANFORDWELLS]
N 413:885 E 2,297,627[HANCONV1
Jan58
454-ft
57.6-ft, 190ct93
30-ft, 17Jan58
45.2-ft, 01Jun93
8-in. +0.+424-ft
418.09-ft, [HANFORD
416.1-ft. Estimated
15-255-ft

WELLS]

Not applicable
FIELD INSPECTION.190ct92.
8-in carbon steel casing. Capped and locked
No pad, posts or permanent identification.
Not in radiation zone.
OTHER:
Dri1ler
Not applicable
Not applicable
Not applicable
Sitewide semiannualwater level measurement.llJun91-01Jun93,
WHC ES&Mw/1 monitoring.
PNL w/1 monitoring
Electric submersible
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rilling Sample Drivebarrel WELL TEMPORARY
ethod:Cabletool Method:Hardtool NUNBER:699-1O-E12 A5065WELLNO:
rilling Additives Hanford
:~$eygd: Water Used:Not documented Coordinates:N/S N 10.000

WA State
E/W E 12,000

State
ame:Jacobson Lic Nr: Not documented Coordinates:N 415.333
rilling Company

E 2,307.299
Start

ompany:I HadenDri11inc!Co Location:Not documented Card#:Not documented _ _T llN R 28E S 10JI
ate Oate Elevation
tarted:06Jul62 Complete:17Auq62 Groundsurface:428.9-ftEstimated

Depthto water:74.O-ft 17AuQ62
(Groundsurface)71.5-ft OlJun93 r —; Elevationof referencepoint: [430.86-ft]

Q (topof casing)
GENERALIZED Driller’s

- ‘ ; 1 1

~ Heightof referencepointabove[-2.O-ft ]
STRATIGRAPHY. Log F groundsurface

x I Depthof surfaceseal
-2: GraySAND

r

[ ND J
No surfacesealdocumented:

!-10:20%GRAVELto fineSAND
@35: CementedGRAVEL —l 8-in ID carbonsteelcasing.+2.2-358-ft
:5-60:GRAVELw/10-35%SAND 4— ~ g-innmjnal hole.~358-ft
iO-75: GRAVEL, w/25-30%SAND 8-in casingperfora-

traceCALICHE(Damp)

: “7

~ -DTB 1[ [ 6@139-ft.6 cuts/rd/ft
‘5-85: GRAVEL& SAND

l!
140-179-ft,4 cuts/rd/2-ft

15-90:Cse SANDw/SILTbirider v 180-219-ft,6 cuts/rd/ft
)0-95:60%SAND.GRAVELw/SILTbirider ]! ~:::::

k

...... x 22&288-ft,2 cuts/rd/2-ft
)5-100:Cseto 85% finemicaceousSAND ~..-000==
.00-140:15-65%SAND.GRAVEL

290-338-ft,4 cuts/rd/2-ft
:XX:-WL

It!Y“XH3[
340-355-ft.6 cuts/rd/ft

w/SILTbinder
.40-175:8rownor grayCLAY. I& EHWl[

10%GRAVELand someSAND Ii EXNX][ \ Sand fil1, 85-95-ft

I& HXXJ[ Qpi ezometer. 1.5-i n tubing.
!75-210: GRAVEL& 30-60%SAND,

SILTbirider lk XEX”l[ I #60-slotscreen.9-100-ft

!10-220: GRAVEL& 20-40%SAND,S1LT I& =~~; peagravel pack,95-100-ft
............:Xw —1 Sand fi11.100-=340-ft

binderand ‘r ‘iite’grayCMY IE :%%~,1?20-230: Gray CLAYw/GR4VEL& SAND
?30-240:GRAVEL,w/SAND.traceCLAY IG

;, J

Xwfifil[
IF !XYX!iil[ &(& = 13.qL$-- \>\b\q4

!40-255: WhitemicaceousSAND
?55-260:WhiteSAND.w/blgrnGRAVEL It wii%:l[

IF W%Xl[ QZ+237-~a% \z~6I%y
?6b265:GRAVELw/sand.tr blk CLAY
?65-275:GrayCLAYw/GRAVEL x! HX!W][ &\>Q =73●73qy ‘>’’”qq
?75-293:GrayCLAYw/GRAVEL.someSAND ]!i W%:il[
?93-300: GreenCLAYwIGRAVEL,someSAND ~~; XHfil[
100-310:GreenandblackCLAY WHX][
ll&315:61ackCLAY I&~ WWX!l[
11+325:B1ack and blue CLAY IEi RXWl[ I Cementplug. 340-350-ft

)25-330:81ue CLAY It: XEsl[ I Sandfi11,35&360-ft

130-340:BlueSHALE IL; Exxsl [
-*J4 f P piezometer.1.5-intubing,

340-345:B1ue SHALE/CLAY
345-350:GreenSAND l!~ I #60-slotscreen.360-365-ft

350-358:BasaltGRAVEL& blackSAND
‘:;::d

pea gravel pack. 360-365-ft

358-368: BASALT rockcuttings ... ............:.~.:.~ — I 8-innominalhole.358-36B-ft
?EMEDIATION/REt!ABILITATIONS: —~ Boreholedrilleddepth: [ 368.O-ft]
Notdocumented- instal1ed piezometer
Jan76by M. Bultena DTB=Depthto bottom,
Removedpiezometerand clcanedout
to bottom.

75.9-ft, 180ct93

Apr77by M. Bultena
Settwo piezometerson 1.5-in
tubing.

i/J = d~ ~,,, ,.,,’395

/4~,~p.-”- “a

= ~ “2’ ““ u

WELLCONSTRUCTIONAND COMPLETIONSUMMARY
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WELL DESIGNATION

CASING DIAMETER :
ELEV TOP CASING :
ELEV GROUND SURFACE :
PERFORATEDINTERVAL:
SCREENEDINTERVAL :

COMMENTS

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-10-EI2

Aug62
368-ft
75.9-ft, 180ct93
74.Ot, 17Aug62
71.5-ft, OlJun93
8-in, +2.2-358-ft
430.86-ft. [HANFORDWELLSI
428.9-ft. Estimated
60-355-ft
Q piezometer.95-100-ft,#60-slot.
P piezometer,360-365-ft,#60-slot
FIELD INSPECTION.180ct93.
8-in carbon steel casing. Capped and 1ocked
No pad. posts or permanent identification.
Not-in radiationZone.
OTHER:

AVAILA8LELOGS :
TV SCAN COMMENTS :
DATE EVALUATED :
EVAL RECOMMENDATION: Not applicable
LISTED USE Sitewide semiannualwater levelmeasurement.OIMa)
CURRENT USER ; WHC ES&Mw/1 monitoring,

PNL sampling,w/1 monitoringand characterization
Electric submersiblePUMP TYPE

MAINTENANCE

Driller
Not applicable
Not applicable

’91,-01Jun93.
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IJELLCONSTRUCTIONAND COMPLETIONSUMMARY

rilling Sample Drivebarrel
ethod:Cabletool Method:Buttonbit
rilling Additives
1uid IJsed:Not documented Used:Not documented
riller’s WA State
ame:J. Bultena LicNr: Not documented
rilling Coinpany
ompany: Not documented Location:Not documented
ate Date
tarted:16Mar82 Complete:02AOr82

Depthto water:65.O-ft23Mar82
(Groundsurface)

1(-1

WELL TEMPORARY
NUMBER:699-12-4D A8252WELLNO:699-12-4B
Hanford
Coordinates:N/S N 12,290 E/W W 3,962
State
Coordinates:N 417,582 E 2.291.331
Start
Card#:Notdocumented T_ R_ S
Elevation
Groundsurface:Not documented

GENERALIZED Driller”s
ST~TIGRAPHY -Log

.
+3: Brown SAND
1-14:BrownSAND.COB8LESandBOULDERS
,4-52:B1ack SAND.smal1 amountGRAVEL
;2-150: RINGOLD

Oevelopedwel1 with turbinepump
2.5-hrs@ 1.000gpm

,6May84
D. Garciaremovedpump

—

Elevationof referencepoint: [ ND
(topof casing)
Height of reference point above[ NO
ground surface

Depth of surface seal
No surface seal documented:

8-inID carbonsteelcasing.
+-o.6-150.o-ft

%in nominal hole.&150-ft

8-incasingperforations.
65-145-ft,8 cuts/rd/6-in

leddepth:

[ ND

[ 150.o-f
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WELL DESIGNATION
RCRA FACILITY
‘CERCLAUNIT
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 EVALUATEO
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 [HANFORDWELLS]
N417.582 E 2,291,331[HANCONV]
Apr82
150-ft
Not documented
65.O-ft, 23Mar82
8-in. carbon steel. +-O.@150. O-ft
Not documented
Not documented
65-145-ft
Not applicable
FIELD INSPECTION,
OTHER:
Dri1ler
Not applicable
Not applicable
Not applicable
Drilled as 618-11 BurialGround cleanupwater supplywell
PNL sitewide rehabilitation
Electricsubmersible

●

✎☛
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Well# 699-12-lB (WNP-2 Well #2)

... ——— ——— ——. -. ——— —— .———. —— —.———
———— ———— ———. .—. — —.—. — ————— ——
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WF- L COMPLETION REF~RT

Well Number 69Y-13~lC

w~Q!~~ ~NP- L Weli *3 “F.,.wt)esigrl.tio.

Computer Number

SURVEY DATA COMPLETION DATA

Coordinates completion Depth &ls Date DrifIed
L

toy=

Static Water Depth ~~. s Date Modified. to
Casing Elevation Date Destroyed
Date Sunfeyed

DRILL METHOD CASING DEPTH
Air Rotary c1 4m

Mud Rotary
——

❑ 6“’

~ W&k
——

Cable Tool 8“ .—
Auger ❑ ——
Core R J?& a &.—

12” 0 -S06
Other

J@@ x-as

PERFORATION SCREEN GROUT

Type h)bu Type 7 b- * S5
Depths Schedule Length-)

fqq::pPJ&jj’f

_- — Slot Size -~ -—
Depths ~ti - 5ZI—- — _- —

—-xS3—-—
w—

—- —
kq s

ROCK SAMPLES WATER SAMPLES
Interval

~1
!nterval

Analyses &&JaO / &&[L Analyses

Logged by Data Custodian

:::::::::b~&&.L=+) 5aw’+L*&~pw&+

WELL PURPOSE COMMENTS
S&&uuts

L’* &&&/-@&d&in
.

i LLd6.
*4 K n&L ti-wf= Jt’b&qv

(!6.$%&! & (,i&+-u&@4nx-(&ls

WELL CUSTODIAN

Name Department

Section Company
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PUMP TEST COMPLETION REPORT

PUMP SITE 4
uUS30 ‘“

f339-a3-i4 ● w 1320 !

Id U?5Z5
4~.,3-15 ● @ :13~

Lau ~.y:;:stk
-

(Give Dis:ance Between All Wells)

LOCATION DIAMETER

-lZl-

TEST DATA

oa!eCWIdu.kd “ 11- 18-~ ,0
.11- 14-%

Aquifer Teskd

Percent PenetrationDrawdown x

Recoky x

Variable Discharge O

Constant Discharge X

Injection o

Other

Rate ?7-s qqobw

Initial Water Level fw--s ‘

t%at WateCLevel w-%’

WATER LEVEL MEASUREMENTSDISCHARGE MEASUREMENTS PUMP EQUIPMENT

.K
LG.Flow Meter ElectricLine * Typa S?AS- m-h

Orifice Weir O Recorder O Make

Other Steel Tape D Model

Other Setting Su+& 246(

iNTERPRETATION

RESULTS TECHNI(XJE USED

Iydrauiic Cenductivil y

rransmissirity

SlocagcCoetf,aenl . —

COMMENTS TEST CONDUCTED BY “

Name Ji), w (@%) D. Bi-4A@R4.L\
SectionlOePtJCo.

INTERPRETATION BY
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~;uPI N6
EVEL
1?8.5

208.5
215.5
217.5

2!?.75
22$3.0
220.0
220.0

220.75

220.75

220.7s

220. 3s

221.5

221.0

221.5
Zz( .5
221.5
22( .5
2S. O
22{.0
ao. s

220.9
-

~qdm

121.0

[51.0
/m.o
160.0

160.25

162.s

l&2.5
ILz.s

IL3.Z5
j63.25

1(03.2s

143.2<

(4.0

IL3.5

ib+.o

/64.o
164.0
lb+.O

163.5
1b3 .5
163.0

tb~.q
-

——

Noon

-)
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)5: Sq :00.

h:m:~

&.?

“-CWA

(163.4)

42.5
65.5

47.5
32.5

22.5

{3.5

li.5
q.o
~.o
6.0

5.5
so
5.0

g.b

“+.4
3.2

3.0

Z.b

G.i?h.

o

0.3 R?idi 4Kd% monday
3II zo-+~
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WELLCONSTRUCTIONANO COMPLETIONSUMMARY

)rilling Sample WELL TEMPORARY
lethod:Mud Rotary Method: Mud return
)rilling

NUMBER: 699-14-E6T A5070 WELL NO: 14-E6-T
Additives Hanford

‘luidUsed:Mud Used:Notdocumented Coordinates:N/S N 13,869 E/W E 5.500
)riller’s WA State State
lame:Wood/Lovdahl/Varner Lic Nr:Not documented
)rilling

Coordinates:N 419,185
Company

E 2.300.789
Start

;ompany:Not documented Location:Courd‘Alene ID Card#:Not documented
)ate

T- R= S 33R5
Date Elevation

;tarted:07Feb66 Complete:08Feb66 Groundsurface:454.9-ft Estimated

Depthto water:96-ftFeb66
(Groundsurface)-90-ft14Jun91 r —] Elevationof referencepoint: [458.38-ft’

GENERALIZED
(topof casing)

Driller’s
STRATIGPAPHY“Log

Hei ht of referencepointabove[-3.5-ft
rf gr~nd surface
~

)-60:SANOandGRAVEL

L ‘,

rIDepthof surfaceseal...... ...... [ ND
...... ............ ...... No surfacesealdocumented:

50*75:SANDandGRAVEL.fewCOBBLES ...... ............ ............ ......
75-90:SANDandGRAVEL, ...... ..........,.......

COBBLESandBOULDERS
:::::............

30-105:GRAVEL,COBBLES.BOULDERS
......

-~ ;::;i:o::&r~:’&~2y~” -+3.5-lIo-ft
.... ............

105422:COBBLES,BOULDERS.GRAVEL
............ ...... .—...... ............ ...... (Holesizenotdocumented)...... .......... ~.:.<......

N P

I %:tT:g.w-ft
i
—1 Gravelpack.101-122-ft

;O==— Screen.110-120-ft
_ Boreholedri1leddepth: [ 122.O-ft

= L
qa.qq + w-h
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WELL DESIGNATION
?CRAFACILITY
CERCLAUNIT
HANFORDCOORDINATES
LAMBERTCOORDINATES
DATE DRILLED
5Ep7HDRILLE0 (Gs)
MEASUREDDEPTH (GS)
DEPTHTO WATER (GS)

CASINGDIAMETER
ELEV TOP OF CASING
ELEVGROUNDSURFACE
PERFORATEDINTERVAL
SCREENEDINTERVA[
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTEDUSE
CURRENTUSER
PUMP TYPE
MAINTENANCE

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTIONWELL - 699-14-E6T

699-14-E6T
Not applicable
Not applicable
N 13,869 E 5,500 [HANFORDWELLSI
~e~~;.185 E 2.300,789[HANCONV]

390.o-ft
Not documented
96-ft, Feb66,
-90-ft.14Jun91
lx-in,carbon steel,(nominal)+3.5-110.O-ft
458.38-ft> [HANFORDWELLS]
454.9-ft,Estimated
Not applicable
ll*120-ft
FIELD INSPECTION.190ct93,
1.5-ingalvanizedsteel casing.Casingis bent. Not cappedor locked
No pad, posts or permanentidentification.
Not in radiationzone.
OTHER:Apparentlyhas broken casingas noted

in water level measurementsafter 14Jun91
Ori1ler
Not applicable
Not amlicable
Not applicable
Sitewidesemiannualwater levelmeasurement,OlMay91-14Jun91
WHC ES&Mw/1 monitoring.
None documented
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WELLCONSTRUCTIONANO COMPLETIONSUMNARY

rilling Sample Drivebarrel WELL
ethod:Cabletool

TEMPORARY
Method:Hardtool NUMBER:699-15-15B AB318WELLNO:699-15-150

rilling Additives Hanford
1uidUsed:Water Used:Not documented Coordinates:N/S N 14.831 E/W W 14,991
riller”s WA State State
ame:Evans Lic Nr: Not documented Coordinates:N
rilling Company

420,094 E 2.280,296
Start

cinpany:Notdocumented Location:Not documented Card#:Not documented T= R~ S 35J2
ate Date Elevation
tarted:14Jun72 Complete:26Jun72 Groundsurface:545.4-ftEstimated

Depthto water: 150-ft20Jun72
(Groundsurface)147. 6-ft08Ju193 r ~~ Elevation of reference point: [548.36-ft]

GENERALIZED
(topof casing)

Driller-s
STRATIGRAPHY-1og

~ Heightof referencepointabove[3.07-ft]
r groundsurface
~

- r jDepthof surfacesea1 [ND ]
+0: SAND No surfacesealdocumented:
0+55:SAND& GRAVEL
5415: SAND
15-157:SANOwlsomeGRAVEL ‘
57N163:SAND& GRAVELW/SCMW SILT

—~ 6-in ID carbonsteelcasing.+3.&143-ft
Pul 1ed backfromtotaldepth

xi 7-innominalhole.@163-ft

Qll IIB
g

=. 5-ft blankw/rubberpacker.136-141-ft
zDTBz— I 6-instainlesssteeltelescopingscreen.
=7= 141-161-ft , #20-slot
2. F.;>. ...

—1 Boreholedrilleddepth: [ 163.O-ft:

DTB”Depthto bottom.
154.7-ft,08JU193

= .“
]50:6% ;+ ~ &+?3

I
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WELL DESIGNATION
;ERCLAUNIT
RCRA FACILITY
HANFORDCOORDINATES
LAMBERTCOORDINATES
DATE DRILLED
DEPTH DRILLED (GS)
MEASUREDDEPTH (GS)
DEPTH TO WATER (GS)
CASING DIAMETER
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATEDINTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLELOGS
TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE
CURRENT USER
PUMP TYPE
MAINTENANCE

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

699-15-15B
Not applicable
Not amlicable
N 14’,831 W 14,991 [HANFORDWELLS]
N 420,094 E 2,280.296[HANCONV]
Jun72
163.O-ft
Not documented
150.O-ft.20Jun72
6-in ID carbon steel,
548.36-ft. [HANFORD
545.4-ft.Estimated

+3.o*143.o-ft
WELLS]

Not applicable
141+161-ft,#20-slot
FIELD INSPECTION,0BJu193,
6-in carbon steel casing. Capped and locked
No pad, posts or permanent identification.
Not in radiationzone.
OTHER:
Dri1ler
Not applicable
Not applicable
Not applicable
None documented
PNL sitewidecharacterization
None documented
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WELL NAME 699-IS-15B COMPLETION DATE ~6/p6/72
CASING ELEV. 548.36 Feet INITIAL
WELL DEPTH 161.00 Feet DEPTH TO WATER 150.0 ft
DRILL DEPTH 163.00 Feet
COORDINATES N–S 14

LEv./o2PlH

!540

S.20

SOD

480

460

440

420

400

380

360

340

320

300

280

260

240

20

40

60

80

100

lzo

140

160

180

200

?220

240

.260

.?80

300

33C
Inch = 40.OC

Ver 2.1

E-W _

ELL (

-—-.

;TIC

--

o.al~

IIAM~TER (inches)

-&
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WELLCONSTRUCTIONANO COMPLETIONSUMMARY

Iri11ingAir rotary(O-310-ft) Sample Air returns/ WELL
lethod:Core (310-1,273-ft)

TEMPORARYCorehole
Method:Wireline core NUMBER:699-15-E13 A8338WELLNO: DB-2

Irilling Additives Hanford
“1uidUsed:Ori11inqmud Used: Not documented Coordinates:N/S N 15,322
Iril1er”sAir rotary-Burns

E/W E 12,714
WA State State

lame:Core=notdocumented Lic Nr:Not documented Coordinates:N N 420,656.56 E 2,308.999.94
Ir;11ing Air=Soi1 Sampling Company Puyal1up.WA Start
kinpany:Core=Boyles Bros Location:Sookane,WA Card#:Not documented TQN_ R= S 34JI
late Air rotaryND Oate Elevation
,tarted:CoreNov80 Complete:CoreJan81 Groundsurface:410.47-ftBrasscao

Oepthto water:2@31-ft 1971-79
(Groundsurface) j Elevationof referencepoint: [412.10-ftl

GENERALIZE Geologist”s
r ~ (topof casing)

STRATIGRAPHY-Log
1 L

I Heightof referencepointabove[1.63-ft]
r groundsurface
~

~[ [r

I
~ Depthof surfaceseal

P-5:SILTand fineSAND
[~

Typeof surfaceseal:
+65:Cse GRAVELw/reed-fineSANO I Cementgroutbetween
i5-70:BrownclayeySILT 4 and 6-incasings
‘OUl15:Cse GRAVELw/SANO& SILT
,15-122:SILT& SANDwhnediurnGRAVEL
.22-132:ClayeySILT
.32-135:BrowntightCLAY

6-in 10 carbonsteelcasing(6%-in00)
—j +o.5-310. o-ft

.35-150: FineSANO

.50-172:Cse GRAVELw/cseSANO

.72-175:BrownSILT
4-in IO carbonsteelcasing(4?.j-inOD)

.75-210:Cse GRAVELw/SANO& SILT
\ +1.(P-364.o-ft

?10-305: SANO. SILT& CLAY

_ ~

‘i

)05-417:ElephantMountainBASALT —I 6.625-inhole,b364-ft
i17-440: SANOSTONE

(Rattlesnake Ridge lnterbed)
140-S82:Pomona BASALT
%2-609: SANOSTONE (Selah interbed)

—1 3.937-inhole.364-957-ft

jO%56: EsquatzelBASALT.flowII
;56-660:TUFF (GableMountaininterbed)
j6D-677:EsquatzelBASALT.flowI
j77-6B0:TuffaceousSANOSTONE

(ColdCreekinterbed)
X3D-705:AsotinBASALT
?OEW708:TUFF (Unnamwedinterbed)
Tl)8.9(1(3:~tj 11a -T
IODN947:TuffaceousSANDSTONE

(Mabtoninterbed)
147-1.171:PriestRapidsBASALT

‘c w947-1.031:Loloflow
1,031-1.031.2:Interbed
1,031.2-1.103:RosaliaflowII
1.103-1,171: Rosalia flowI ~cl 24 \995

i.171-1.172:CLAYSTONE(Quincyinterbed)
i.172-1.273:RozaBASALT

DRILLINGNOTES:
DB-2was coredfrom310-924-ft
0ec7~Feb74. Itwas extendedforBWIP
to 1,273-ftby a ShaeferWel1 Services
workoverrig in 1981

BWIPtwehole reelamation in 1988-89

I 1

—1 3.5-in00 casing.927457-ft

cutthe existing3.5-in00 casing
@ 927-ftand removedit.
lleremnantcasingand openhole

—1 3.032-inhole.957-1.273-ft

belowthe casing(932-1.273-ft)
werethencemented.

=

—1 Boreholedrilleddepth: [ 1.273-ft

1~.lz S* lzlblq~
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WELL DESIGNATION :
?CRA FACILITY :
;ERCLA UNIT
HANFORDCOORDINATES ;
LAMBERTCOORDINATES :
DATE DRILLED :
DEPTH DRILLED (GS) :
MEASUREDDEPTH (GS) :
DEPTH TO WATER (GS) :
CASING DIAMETER :

ELEVTOP CASING :
ELEV GROUND SURFACE :
PERFORATEDINTERVAL :
SCREENED INTERVAL :
COMMENTS

AVAILABLELOGS :
TV SCAN COMMENTS :
DATE EVALUATED :
EVAL RECOMMENDATION:
LISTED USE
CURRENTUSER :
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 E 12.714 [Aug85-Plant]
N 420,656.56 E 2.308,999.94 [Aug85-NAD27]
Feb74/Extended1981
924.0-ft/Extended1,273-ft
Not documented
25-31-ft,1971-79
6-in. carbon steel.+0.%310 .O-ft
4-in. carbon steel,+1.O-364.O-ft
3.5-in,carbon steel, 927-957-ft
412.lo-ft, [HANFORDWELLSI
410.47-ft. Brass cap [Aug85-Notdocumented
Not applicable
Not applicable
FIELD INSPECTION,
OTHER:
Geologist
Not applicable
Not applicable
Not applicable
Waste management/BWIPgeohydrologicinvestigation
PNL sitewidew/1 monitoring.
None documented
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WELLCONSTRUCTIONAND COMPLETION SUNMARY

)rilling Sam 1eR WELL TEMPOR4RY
iethod:Cable tool Met od: Hard tool (nom) NUMBER:699-17-5 A5073WELLNO: 17.4-4.5
)rilling Additives Hanford
‘1uid Used:Notdocumented Used:Not documented
lriller’s

Coordinates:N/S N 17,450
WA State

E/W W 4.500
State

iame:Stanberry/Robinson Lic Nr: Notdocumented Coordinates:N
)rilling

422.740
Company

E 2.290.780
Start

binpany:USGS Location:Notdocumented Card#:Not documented T- R&’& S 31A1
)ate Date Elevation
itarted:Not documented Complete:05Dec50 Groundsurface:431.7-ftEstimated

Depthto water:62.O-ft05Dec50
(Groundsurface)44.O-ft02Jun93

il
[ —! Elevationof referencepoint: [433.19-ftl

GENERALIZED Driller’s
(topof casing)

~ Heightof referencepointabove[1.5-ft j
STRATIGR,4PHY- Log r groundsurface

~

rIDepthof surfaceseal [ ND j
1-32:SAND.gravelly SILT No surface seal documented:
32-36:GRAVEL & SAND
36-40:SAND, fine-med (Ringold Fm?)
$0+1: GRAVELw/SAND xl 9-innominalhole.O..loS-ft
51-6B:SANDw/GRAVEL
58-80:SAND.med somefine--RingoldFm
30-97:SILT.clayeySAND s! 8-inIO carbonsteelcasing.+1.%105-ft
97-105:GRAVEL& SAND ,

*

,[ ~ 1,,

I 8-incasingperforations.
R]: :~: ‘

kq

45-57-ft,notdocumented[HANFORDWELLS]
57-72-ft.cutsnot documented

(ii ‘~[.f+j(~.b) z 5CI.73pJ ]~ 1
60-70-ft.4 holes/.5-ft

][ DTB ]!
1[

(

l[fifi:;:fi:fl[
1k++++! [. .. .. .. ..
ssfi~f
:lEEll:fi I HAiA;~tWEL\~-~orts screen,

)

flflfi!fif
!;fi~fiifi

(/05 - L&) (2 ~)[o-$ ‘ 30. Yzjal!

tXfitl!tlif
VFPFF

‘)
.,.......

fil%~f
!iIIXX:fi
fIfH!~f/ :Efififi

! fifiFFf

\

:~FFF&
WtiRkf
*fif:fifi........,.

~h. ~l,lipQ —j Borehole dri11ed depth: [ lo5-ft

DTB=Depthto bottom.

3X P!= ~q3 62.5-ft . 08Ju193

~u~

=.

o~~ 241995

45-% ++ +lqq

●
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WELLDESIGNATION
?CRA FACILITY
:ERCLA UNIT
HANFORDCOORDINATES
LAMBERT COORDINATES
DATE ORILLED
DEPTH ORILLED (GS)
MEASUREDDEPTH (GS)
OEPTH TO WATER (GS)

CASING DIAMETER :
ELEV TOP CASING :
ELEV GROUNDSURFACE :
PERFORATEDINTERVAL:
SCREENEDINTERVAL :
COMMENTS

AVAILABLELOGS :
TV SCAN COMMENTS :
DATE EVALUATED ~
EVAL RECOMMENDATION;
LISTED USE
CURRENTUSER ;

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 [HANFORDWELLS]
N 422.740 E 2.290.780 [HANCONV]
Dec50
lo5.o-ft
62.5-ft, 08Ju193
62.O-ft. 05Dec50,
44.0-ft, 02Jun93
8-in. carbon steel. +1.5-105
433.19-ft. [HANFORDWELLS]
431.7-ft. Estimated
45-70-ft

-ft (nominal)

@=ii-fi [HANFORDWELLS]
FIELD INSPECTION,0BJu193.
8-in carbon steel casing. Capped and locked
No pad, posts or permanent identification.
Not in radiationzone.
OTHER:
Driller
Not applicable
Not applicable
Not applicable
Sitewide annual water level measurement. 0Nlay91+)2JUr193
WHC ES&Mw/1 monitoring,
PNL sitewidesampling andw/1 monitoring
Electric submersible
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VELL NAME 699-17-5 COMPLETION DATE 09/30/50
:ASING ELEV. 433.19 Feet MOST RECENT
IVELLDEPTH 105.00 Feet DEPTH TO WATER 45.46 ft
)RILL DEPTH 105.00 Feet

;OORDINATES N-S 17

Ev./oEPni

420

400

380

360

340

20

40

60

80

Inch = 13=

Ver 2.1

ELL

.-

–w

lNSTRt

IE.—

k.-.,.:0,.0.0,

IIAMETER Gnches)

-4

...

a-

>

50 P
)0 P pAGE 1 of 1

*
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WELL DESIGNATION
CERCLAUNIT
RCRA FACILITY
HANFORDCOORDINATES
LAMBERTCOORDINATES
DATE DRILLED
DEPTH DRILLED (GS)
MEASUREDDEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAMETER .
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATEDINTERVAL
SCREENEDINTERVAL
COMMENTS

AVAILABLELOGS
TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE
CURRENTUSER

PUMPTYPE
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 [HANFORDWELLS]
N 425.637 E 2.307.290 [HANCONV]
NOV61
357-ft
Not documented
86.O-ft. 02Nov61
O piezometer- 77.5-ft,06Jun94,
P piezometer- Not documented,
Q piezometer- 77.9-ft,06Jun!
Rpiezometer - 77.9-ft.
S uiezometer- 77.7-ft,06Jun94,
8-in, +2.0*344-ft;
437.25-ft,[HANFORDWELLS]
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 permanentidentification.
Containsfive 1.5-in PVC piezometers:

0=+2 .3*loo-ft
P=+2.5*345-ft
Q=+2.5~253-ft
R=+2.5-198-ft
S=+2.5*138-ft

Driller
Not applicable
Not applicable
Not applicable
Sitewide annualw/1 measurement,01May91-06Jun94
WHC ES&Mw/1 monitoring.
PNL sitewidesamplingandw/1 monitoring
None documented

.
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WELLCONSTRUCTIONAND COMPLETION SUMNARY

)rilling Sample WELL TEMPORARY
!ethod:Cabletool Method:Drivebarrel
)rilling

NUMBER:699-21-6 A8438WELLNO: 699-23-7
Additives Hanford

‘1uidUsed:Not documented $edtat:t documented g~nates: N/S N 21,085 E/W W 6,320
)riller’s

lame:J 8ultena LicNr:0036 Coordinates:N N 426,371 E 2.288,951
)rilling Company Start
lompany:Notdocumented Location:Notdocumented Card#:Not documented TM R~ S 30C1
)ate Date Elevation
Xarted:16Auq79 Complete:28Auq79 Groundsurface:434.8-ftEstimated

Depthto water:48-ft.28AucJ79
(Groundsurface) Elevationof referencepoint: [436.81-ft

(toDof casina)
GENERALIZE Oriller”s
STRATIGRAPHY. Log.

)-10: CseSAND
10-15:GRAVEL
15-20:SandyGRAVEL
~o-313: GRAVEL
30-35:Verycse SANO
35-55:GRAVEL
55$6j ~2Delly SAND
56

DrawingBy:RKL/6N21W06.ASB
Date : 14seD94
Reference: HANFOROWELLS

r
v

r
—:

—1

Heightof ref;rencepointabove[2.O-ft
groundsurface

Oepthof surfaceseal
No surfacesealdocumented:

7-innominalhole.O-66-ft

6-in 10 carbonsteelcasing.

[ ND

+2.%66-ft

rr ~ 6-incasingperforations.
43-66-ft,1 cut/rd/ft

II
I 6-intelescopingscreen,
40.5+52.O-ft.slotnot documented
Instal1ation not documented
fromHANFORD WELLS

d
I—l Boreholedrilleddepth: [ 66-ft

l-@7 w
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WELL DESIGNATION
7CFL4FACILITY
CERCLA UNIT
HANFORDCOORDINATES
LAMBERTCOORDINATES
DATE DRILLED
DEPTH DRILLED (GS)
MEASUREDDEPTH (GS)
DEPTH TO WATER (GS)
USING DIAMETER
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATEDINTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLELOGS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE
CURRENT USER
PUFIPTYPE

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

699-21-6
Not applicable
Not applicable
N 21,085 W 6.320 [HANFORDWE,LLS]
N 426.371 E 2,288,951[HANCONV]
Aua79
66~f~
Not documented
48-ft, 28Aug79
6-in. carbon steel. +2.O-66-ft
436.81-ft, [HANFORDWELLSI
434.8-ft, Estimated
‘43-66-ft
40.50D62.O-ft [HANFORDWELLS]
FIELD INSPECTION,
OTHER:
Dri11er
None
Not applicable
None documented
None documented
Electric submersible
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MONITORING WELL INSTALLATION LOG
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MONITORING WELL INSTALLATION LOG
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MONITORING WELL INSTALLATION LOG
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MONITORING WELL INSTALLATION LOG
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MONITORING WELL INSTALLATION LOG
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Richland, Washington 99352

January 15, 1976

WWP-76-5020

File: 2.7

Xr. J. E. Woolsey, WNP 114 Site Manager

WashingCon Public Power Supply System
3000 George Washington Way
Richland, Washington 99352

Dear Mr. Woolsey:

Attached are coDies

WPPSS Nuclear Project lie. 1 & 4
Well #1 & #2 Boring Logs

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

Very truly yours, f

XWP:JCG:jc

in triplicate

cc: JE lJoolsey, WPPSS
JP Thomas, V.TPSS
EC Nagle, UE&C
JR Schxnieder, lJE&C
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o-7

7-74

74-88

88-96

96-111

111-119 _

119-205

HANFORD1 & 4 Well No. 1

.462efyy &&kj PKM~ *a3/
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

H ‘
I

205-206 Brown sand (water)
Ringold conglomerate

206-23
232-23 Fine 8rown sand (little water)

235-251
n

Ringold conglomerate

251-30

I

H Brown clay some gravel

305-31~—1 Gray blue clay

219-32

a

Ringold conglomerate
324-33 Blue green claystone hard & sticky

H
Ringold conglomerate

332-37

370-38 Blue Clay

20,1

Pipe
to 139’ _

247’ 2“
Blank
12” pipe

513” screen
.

248 4,* -

Blank

5’ 3“ screen-

24, ~11

B1ank

5’ 3“ screen~

241 518

Blank

5’ 3“ screec
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380-420
II

Dark Brown

400-438
tl

Blue clay

438-457
II

8roken Basalt and Blue Clay

457-465 i I Black sand and broken basalt (water)

A.66

119* 7“
10”. pipe

Bottom

10’ torch

cut



.

0-11

11-82

90-102

102-120

120-125

125-152

152-154

154-178

178-179

179-214

24-2

ki!l
230-235

235-267

267-292

292-295

295-324

324-329

329-344

344-367

367-372

—

1

rown sand

oarse Black sand

Hanford No. 1 &4Welt Lo No. 2

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

ilt - sand and gravel, hard

and and gravel (water)

,ingold conglomerate

rown sand (water)

:ingold conglomerate

,rown sand (water)

!ingold conglomerate

)rown sand (water)

Iingold conglomerate

~ brown clay sticky

?ingold conglomerate

31ue clay hard and sticky

?ingold conglomerate

31ue clay hard and sticky gravelto 3“

?ingold conglomerate

~H. brown clay some gravel

20,1

Pipe
to 145’

244’ 3“
Blank
12” pipe

5’ 6“ scre~

25’ 10”
Blank

5’ 6“ scree
5~1 ,011 -

BIank

5’ 6“ scr~

22‘
lank -

!iE‘ lair=

A.67



Appendix B

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

.



&

w

Botiv8

?3@AQa j:~p
BOXJW7 .

;93’50~01:1OOOmbP
120muP

BOX)Y8 (Filtered)

Total No.&ttiea:25

Soo AnalyticalseM”caa Coc No.: YoO-ool-99

Teciu@um-e9(l+Clto@+ .Q)

QUanwra Incorporated COC No.: YOMOI-101

W8.O.HMS2 MIMI (1)(NorIe)
AclMtyScan(Nom)
Quanterre St. Louie COc No.: YcOOO1-5

&310JJHAW_lCFt L&l (19)(HN03toPH c? )

Containment&de:
-1 y

FIELD MEASUREMENTS I

FieldCwnments
I

B-1



-., . . .

PK@X SURV1600 Paoe 1of 3

SamplingFY Quartac” FES12000 ICC TYP.S
A/k

[ calculations
f

WellNumhx G!39-124D As: ~=~z
I

To?alPurge Volume (galk <= Purge flow Rate (gelhin} g ~q ~+@-”

PUMP Tyw tme om Watac Purge SSmp.: m
L!Zlbkt;c /.? & i31%- %3< /3 ‘/?

SAMPLES C&LEt7ED
SOXJV6 (Filtered)

WOmCaGs-
1.wOmLP

l:soomLGfP

12LhlluP

4wOGrnL@G

cuantansSt. Louis COC No.: YOO.001-21

601oEALWCR I.&-1(19)(tIN03bF+4~ ) ~ &MyO
Quantana st. Louis COC No.: YCKWOl-21 fiti /)GfiV;~

&2&_VOA_GCMS 1.LsF2(55) (HCl er H23@ to PH Q ti 4C) ~ 15-?&~“~
.

sO).o_ANws_leus-l(5I(- ~ qz.q 3@/ o KEQ 7%MCK
31O.IJ4LKAUNITY:Alkaline (M*) .//@cy&
AaMy ecall(NwW)
SemWOA-S270A(@ IXX28mi-VOA-82?OA(Aw LXAdd-On)(lributjiFIPXPhare)(cad 4C) &<5-@/ o

17.T SICKLE
Total No. Bottlas 23 ContainmentCock~ Cdlectfx

FIELD MEASUREMENTS

/
well capped aIb3locked &Yes ❑ No drl . s-n L ~/yJa,.m

%mPIesSuNSYedfc@unmaRefIfi~~O YSS

Data Rwerdad by

Data Checked by mm *M-P’4KMW (WwMwl / *j$&
F?hluw$!@lllum -s

.

B.2



Prcject SURV1600 Peoelof3

Sempling FY Qusrter FEW2000 QC TyF+z
P?4

Calculates

Well Numbec 899-1*1A A# : I /2Li/<
+ :?;..0

#lG&
Total Purge Volume (gell

Iv b Purge flw Rate (gallmin~
v? L,.Jh

/00 /.k

PUMPTyPW

G{_Gsc jd?s

Samp.: off:

01’i fI?71
SAMPLES COLLEOTED

Sox.ni’ 330 Ana@cd Services ~ NO.: YOO-CO1.98

l;4000rnkP Technet?urn.98(HCl 10PH 4 ) l-31L~w
S0CJW5 (Fitterd). QuantarreSt. Louis CQC No; YOO-CU1-29 XW UG7%;*

l:500mLSP @10.hETAE_lc~ M-1 (19) @N~to d+ Q ) ~ I f 2 OY “

1

60XJW6 QuantenasLLouLS COC No.: YOMOl-28

Total No. Boltlee:2S Conteinmantc%rk < q-b CQllectoc m - -,nl/t r

B.3



t
Ssmphng FY Quertec FEWZOOO QC TyWC *E8~,23 cekula--G$;-

Well Numbw 699-13-1 B /&8L /23 A+: ~o,vk~
+.&g= /Lf fdku-

I
f/- ~?f

L
/ Z-=.ycd

TotsiPurge Volume @l~
/50

Purge Flow Rste (gsllmin~
1%

~r b

Pump Type: Ime om Wstec Purg:x Semp.:W. h! (71
Qfe Iio //>5 II> -9 [2 Jo

f #&
/.*

SAMPLES COLLECTED
BOXJX4 (Filtered)

I;mka
BOXJX5

wOmkP
l:500mLwP
l;500mbP.

Quenterrs St. Louis COC No.: YOO-001-3S P$80 ~L. ACTIVITY

W1O.METAIS.ICF?L!SP1(19)(HN03to FHC2) ~ 3 ] &ti/O *l- REG. TRUCK
Quenterra S. Louis CCC No.: YOCFOO1-35

ActivtyScan(None)d)?
310.l~rTW Anrarinity(l)(- a) 9753010
303.OANIONSJC: L&l (Ej(Cool42) ‘jz53’9,”e

.“

R.T SJCKLE
Total No. SC@= 15 COntsinment Cede: [~ ~ Czlllectcx

FIELD MEASUREMENTS I

.

WeUcappedsnd lcekeck ❑ Yes tiNo Lcqbok/P@I : VA -s,- L - tiL Cp# ~/

SemPIes Surveyed for (3armns Rsdii”on by RPTs ❑ Y= ~No # v

B.4



fy:b
&7-

P~”acb SURV I MXI ‘ate z -e-* Paae 1 of 3

Sampling FY Quarten FEWZOOO
m ‘~ &’/#

CeJculations:

Well Numbac 698-K?-IC A# : d,+ I .7
Total PurgeVolume (gal)

+s+0
PumpTyF

Zofld

~& ~~;~

SAMPLES COLLECTED
BOXIX8 (13terad)

l:500mLx3P
BOX.tX9

1@rncP
1:500mL@P
1;500mkP

QuanterraSt. Louis COG No.: YOO-001-41 TOTAL ACTIVllY

~10.lbU3AE_lCR List-1(19) (HN03to PH ~ ) 73}p’1 Q
QuantanaSt. Louis COC No.:YOO-00141

AslivityScan(None)~;~
310.lJiLKALIN~AMinity(l)(Cool4C)
2ao.oArwONs_lcM-1 (5)(M c) ?zq-~ff. io

>2930 i u

,<c<n R-T SICKIX
.

! “

FIELD MEASUREMENTS

Water Level (lkXk A/0 ,>~ z+ Drawdowll (-rock “ ~. ~~~ Oil Shaan Yes n No

. , ,---,, --, ,,”. ,,. —- -,, -e._ - s \ r I

Term. (“C) I

I I I I I I I I I I
FIELD OBSERVATIONS

?

Data Rmrdsd by
J.H. NEER f , .ti~

Piimewsienrlam
DataCheckedby _w-mmr,4,.i.:. &)4.&S@Z-

52==

B.5



- ..

Project SUFIVfOOO DOH

SamplhgFYQusrtec FE@&2000

WellNumbec 699-IS-3A 1513Li%1 ~:
a%c )22 ~dli~l o

y!gyy> 5..+ $& )ay

I +
c =s0 @.r:~

TotalPurgeVolume(gel]
)Y’i

PurgeFlowRae (gWmin):
x’ IsPfl

pumpTyw Purge sarnp.: m

ti.w%I%& i123 //2J- ~~ 05 ([l z>>

SAMPLESCOLLECTED
BOX.lT2 (Ftterad)

3#rrrbGs”
1mLP

15oornL@P
1@nrtiP
4@MrntiaG

SWJT5

l:20mkP

1250rnQP

Ouentem St. Louis COC No.: YOO-001-49 TOTAL ACTIVIIY

&310.=A%lCf% Us&l (19) (HN~ toPH Q ) ~ i$=20qo
QuanterraSt Louis COC No.: YOO-00149 KEG# -IRLUX

..
s2SL_VOkG0M Usr~2(SSJ(WYor!+2S04y;yQ=yqg) 91 ~3u60

SIX.OJUW$fNSJC: Lie&l (5) (Cud 4C)

310.1J!LKALINrrv:Alwniry O) (-l=) q ( ~ 2oq o
AsWiiyScan(None) M#-
3eMWOA- s270A(A&V~ Semi-VOA- S270A(AW!XAdd-On)(rrib@ ph!xFMe}(Cd @ %2 4570 /0
TMAIRECRA COC No.: YOO@O1-51

*- (-) N*
Tritium - H3 (None) L/A3z /) L7@

R.T
TotalNo. Bottlss 52 Co@ainmentcode 2<< Collactw

SICKLE

Comments AtBudalGrcund(QCWITHTHISWELL DUPLSPlJVESL121/ESLlZ21 ITB322) : ~:

Wellcappedandlooked: ties a No

d

Lo@mWPg#: ~ti ~ ~fi~ ji ~a–~c-~

Samplassurveyedforciamna Fwdii byRPTs Yae alto

J.H. NEER ~ #.ti_OatsRacordeoby / 02- 9-.QJ

““!gxw%OGiH C** I •//t%?+%i~
Oaw

Datacheckedby J/f/i?)
FlilUmldsignnann w m

m

B.6



*

Paae 1 of 3, I

sampliigFY (hartec FEW21Y30 (2C TyPCU
hk

Calculations
-.

WaU Numttet 8s9-1%15B A# :
E 3/$ I

Total Purge Volume (gal): I&f
Purge Flow Rate (gallmin~

‘- ~1 1~ = #.+1
&

q ##///V. pe/49/=,-
PurnPTyP%

SAMPLES COLLECTED
BOXK18(Filtered)

-?} 5@~o l;mornL@P
BOXU19

CMartterraSL Louis COC No.: YOO-OO1-57 @ ~A ACTIVITY

601OJ4ETAB.ICFI list-l (16) (HN03 to PH Q ) “-~oa REG. TRUCK.

Quanterni St. Louis WC No.: YOO-001-S7

klMvScan(None)
31O.1-AIKALINITYAIkaIim”W(1) (COOI4CI
3co.oJwONs_lc: Lie-1 (5) (Cccl 4C)

B.7



Project SURV 1600 DOH ?FtB 072000 Paae 1 of 3

Sam@iW FY Quartet FEB/2000 QC Type:
tfJK.

~vo calculations

Well Number 699-17-5
‘#‘ 56+3 I 2“;

TotalPurgeVolume(gal}*P f~% PurgeFlowRate(gaUmin~.
& WL .%L;

50 -5
Pump Type

f,e_. - ~~”~’””

I

%
E%--*IL

(owl+ 5 f Mq<

SAMPLES COLLECTED&?%+ 2- +-d
—

SOXK13(Filtered)

}J ) $~1~ l;50QmL@P-
SOXK14

l:20mkP

QuantermSt.Louis COCNo.: YC0401-63

SQIO_M~ALS_lCPList-1 (19) (HN03 to FM Q )

~~el.-.~~=~o;

Quanterra St. Louis
9

COC No.: YWOO1-63
RJ%. -lxuc~

AaivitySeen(None)

B.8



●

☛

SAMPLES COLLECTED
30XK21(Filtered) Quantema St Louis U3C No.: YOCMCH-73 ~u+ul ..”Q&*~~ }+’

!Ijw!o l:~oon-&G/p
tsoxK22

1;20mLP
;50QmL@P

-3/8 0’0 G ;500mbP

mlo_mM_lcP: Lisr-1(19) (HN~ ra pli 4 ) 4

QuanterraSt. Louis

Acrivii3cen (None)

3t0.l_ALKALIN~ Akefiniry(1) (C@f4C)

200.O_ANIONS.lC IA-l (5) (Cd 4C)

TotalNo. Bottles 13 &mtainmantCode 4.q ~lectac u. YO!JNG

f FIELD MEASUREMENTS -

Comments Upgrdkrd

WeffcaPP4 and lacked $!&Yes ❑ Lc@wkIPg# : ~~ - <~ ~, ~ Hj’? PA46 /
3ampfeaSurveyedforGammaRadiation o #

FEB O 72000DataRecorded by

Data Checked by
Rintar4$&p=m~* )

f$d.w
Prilllar45igllealm ~

B.9



_—

BaMFW9W Quartet FEMKYIO

Paae 1 of 2

CCT~
PR

Well Numl?fx .@9+17
‘#’ 533?

‘“M ‘Urge ‘“’”me ‘@) 400
Purgeflow Rate(geVmin)

5

:g”’/@ /:,;: ‘i

PumpType:
jhx#@s

Watec
qEcr4~L

SAMPLES COLLECTED
SOXK1O[Filtered) QuanterraSt. Louis COC No.:YOO-COI-77

?) $ ~oijo I;!XIOMCGP MIIO.HAK.ICR Us-l (19) 0iN03ta W Q )

BOXKI 1 Quantena St Lw.s COC No.:YOil-OC’l-T7

1;20mbP ktivityscan(Nine)
/l;500rnL@P 310.l_ALKAU”J~~NnW (V [’==1~)

#55030 %l:500rnLP 300.OJNIONS_lClist-l (5) (Cal 4C)

TotalNo. Saltks 12 Containment C.cdw 700 ‘xectoc ~. YOUNG

FIELD MEASUREMENTS

WaterLevelfTOOk /+~. & # ~~ DtavdowrI‘TOO A’ P ~fi~ OilSheen Yea n No @

Prev.DHJ4,a [# f&? Prev.DTW: @/ A E-Taoe No.: 3*<

Tkne /uf3 I 1/0 K )//s I //al 1}/.30 I I I “1

DH A 3+

,“. ,, . . .
\ I

Cond.bkrn) +b~ Iqaizz ‘fOw’ 42?6 I 726 \
Turb.fNTU) $3 3.23 /.”f/ /.+7 /.4/

\
, e

D. O. fmti) 00

FIELD OBSERVATIONS “ ‘1 &l

I .1

wellcappedand Iockeri ❑ No g#: &w . ~~ * H 3?

A ;A 1

bee 2,
samplesSurveyed for GSMMS Radiation by R

FEB O 8 20()()

Date Rawrdad by
RRFOXF=)

~ ~ * EVA-W &Jw)\ “am
Date Checked by

___ . . . i----- n---

B.1O



Prqect SITEWIDE SURVEILLANCEPRIO Data
42 +.6* Paae 1 of 2

Ssmpliig FY Qusltec FEs/2ooo QC Typw A.# Calculatim

WdI Numbec ENW-MWI A# :
mmlz I lb ‘it’ ~+ “

TotalPurgeVolume(@) ~~ ~ PargeRawRate(gallmin):

PumpTypa
I&

imeorr Watec
<% @10

SAMPLES COLLECTED
B0KT5

“m2%%l’?”’%.d
COG No: YO04101-140

I 7V 41 i>
TOTALACTIVITY

l:lWOmbP ~.O.H3-LSC Ttium (1) (None) 7ZJLOZ0 #“$’$znucK

BOXKS7 (Filfar@ Qusntwa Sf- Louis “ (XC No.:YOO-001-1B4
.

l--I-QP SXO.METALSJCR List-l (19) (HNCSta@ @ ) C?[ ~~os#6

BOXKSS Qusnterra Sf. Louis COC No; YOO.001-1S4

120MLP #dvilyScan(None)

1 ;500ML@P 310.l&UN~ Alkalinity (1) (COOIC) q/v L”v@

1 :500mfJP 3W.04NIONSJQ M-1 (5) (Cus @)
9( yao’=fu

&
Total No. Battles%% Cdleotrx ~.T SICKLE

\

B.11



Pr@act SITEWIDE SURVEILLANCE PRIO
2 -/0 -a Paae 1 of 2

SamplingFYOuartec FEB/2000 OCTyw
M

Caladatie.

/
‘ /

8EtCOFtDCOPY
Well Nurnbw ENW-MW2

‘e: #@g/V&& (~ PRf3J 2m23 5
Total Purge Volume (gai~

.3?
Purge Flow Rate (gallmin} ~AT. ?3, ‘3

PumpTypa
WWWNt3 GOPY

pG %e:z ?5?< %0

SOKK76
:Ufnj f

;;VxOlnkP
SO)(KW (Fiharad)

l:500mL@P
so%KBo

1*LP

1;mL@P

1 :5CKnncP

SAMPLES COLLECTED
Coc No.: YOO-001-141

yy;=d’j-c A?p
30S.0_H3_W T6num(1)(N@ 5z3ib Lo
QuantanaSt. Louis C& No.: YOO-OO1-165

SOIO_MEIAIS_W$ List-1 (19) (HND3 m PH ~ ) ~jrzo’(o

Ouantetm St. Louis COC No.: YOGOOl-165

- seaWane) A#
310.l_ALKAllNllY: Alkaiii(l) (COO14C) 9JvLaq~
3C#.0_AN10NS_K2 List-1 (5) (Cod 4C)

q!%~q”

TOTALAOTIVkTY

REG. TRUCK

/“-
)2’K?

F1.T SICKLE
Total No. Soltias Containment Cake: ~o~ Qs r~b cellectOc

flELD MEASUREMENTS

Wallcappadandlackad:Eke n No ~@:
%IIP19S %N@ far (%IIITW RadiatiOn by RPTs

Data Recordedby
PmIarldslmnam

DataCheckedby Ix PLWOfmi (WJ
Wnmdsmnalm

.

*

●

B.12



*

●

Projeot SITEWIDE SURVEILLANCEPRfO Paae 1of 2

SamplingH Quiwtec FE13/2@Xl I OCTyP& Catculathy.
.-.

Well Numbac ENW-MW3 A# :
dudk- 1 1 /~9—.-

Totd Purge Vdurne (gal):@g 33 PurgeFlowRate(gaUm”n):
I /

PUMP Type Purge Samp.: Off:

/& ,0*1 ~cv~ 1014

SAMPLES COLLECTED

‘“Tz” ‘/2/2-’- ‘?~pm’@
(XX No.: YOMrOl-142

We.owcwm%i.?Imoilrnl$ . TZ>cozo

BOXKS9 (Filtered) Quantarm St Louis m No.: YOO-001-1S6

1 :500rnL@P 93t0.METALS_lCP M-1 (19) (HND3 to PH Q ) 71 rzov~

BOXKB1 OuantenaSt Louis COCNa.: Y@MOl-166

1:20mkP Adity30M (NorIe) ‘$
l:50CmL@P 310.lALKAL?N~ AlkaIirity(1) (CM 4C) 7/%2+0
1;50am14P SCO.O_ANIONS-FS Lis!-1 (5) (Cd 4C)

q [Y~”Y Q

,
Fietd COrnmenk

i

B.13



Paae 1 of 2

Sampting H Quarter FEW2000 QC TypeL calculations

Well Number ENW-MW4 A# ‘ /l/ZOV-- {<

Tofal Purge Volume (gaf~ ~fi
~ 3Y Puge Flow Rata (gdlmin~ I

Pump Typa / Watec

L J%.

Purge

/o V>- /u’fL )101 I1OY
SAMPLES COLLECTED

BOXK7B OJanterraI rporatad
- I?

002 No.: YOU-001-143
\ Ze rd~p P~,*~ Yf(#w’
t;lmkp s!03.0_H3_&. T- (1) (Nine) 5f236 u&~

BOXKSO(Fdterad) QuanteiraSf. Louis C(3C No.: YOO-001-lST

t:soom@/P WIO.M-~-~F’: ~-t (19) (HN~ m w - ) 9) YZO’1O
BOXKB2 CManterraSt,Louis COC No.: YOO-001-16T

1:20mbP A@@ Scan (None)
&k vlva~~o

l:SOOmL@P 310.lJLKAm~: M@lly (1) (03014C)
1:500mcP 3oo.oJwONs_lG List-i (5) (w 4C)

qtyko’(o

Containment Cede: MU7 z.~ 5Z@

TOTALACTIVITY

Cw ~m”c.
~@’cxa

~.T SICKLE
Collactoc

B.14



Prqert StTEWtDESURVEILLANCEPRIO ‘FEB 092000 Paae 1 of 2

Sampling FY Quariec FEBf20DD Qc ryQ& .-
mE 592

calculations

‘e” ‘umMc ‘W-W5 L={3~[2 # ‘s: J&tie”
G?a#.116 J’.t>%// CPMTotal Purge Volume (get~ ~ ~ Purge flow Rate (gat/min~ ,

BOXK79
] 2 d ,w-
l;lD30mbP

SOXK91 (FMerad)
.

1:500mL@P
SOXKB3

1;20mbP

1500rniGiP

l:500mbP

.,-., -
SU6;0.H3.LSC Ttium (1) (None) 5236020
Quantemst. Louis COG No; YOO-001-16S

EOIO-METAISJCP Lie&l(19) (HN03 to PH Q) q/yzo4Q

QuanterraSt.Louie COCNo.: YOO-001-l@

ActMy&an(Nine) ~~
31 O.1J%K4UNITY: Atkafirrhy(1) (Cod k) ‘31i72Ao

300.OJWONSJC Liet-1(5) (Cod 4C)
q[y Zov o

TOTALACTIVITY
&kJSf-

~&X@ ‘EG- ‘u~

Totel No. Batll.s ‘$ /3 Containment Code /$luTL IJFEIJ Cdktoc F?.~ SICKLE
FIELD MEASUREMENTS

FIELD OBSERVATIONS

B.15



Project SITEWIDE SURVEILMNCE PRIO
‘**: = “p~wT I Paoe1of 2

SamplingFY Quartet FEW’2000 ‘T~” <g./z y *hxPs2% calculations

Well Numbcm ENW-MW6 A# :
de

‘“M ‘wevo’”me(@x”%=- 3 ‘t
PurgeFlowRate(gellmin}

f /
[<*-lL!..& j Cpfl

PumgTMXX fl~ mme crm I Watec [ Purgsc 1Semp: 1Ofk

I
. fu- 1/09 1/ 0s/ II ioa I /1 I&l //2>-1

SAMPLES COLLECTED
BDXK84

l:lODOm~P
BOXK92 (Filterd)

1;500rnL@P
BOXKS4

120mLP
1:5clomLx3fP
1;500”IJP

OuanterreIncorporated COCNo.:YCO-001-14S

WS.O.H3.W Ttitium(1) (Nome) %23602~

OuanterraSt. Louts ~ No.: YOC-001-169

EOIO_WAEJCP: List-1 (19) (HNOSto ~ Q ) 5fY2~~~
QuenterreSt. Louis COCNo.: YOO-001-169

A&iry Scy (None) 4*
310.l_ALKAl.lNllY AIkeIinity (1) (Cd 4C) q[g zo~d

.w.o_ANloNs.c M-l (5) (cd 4C) q(ykovo

TOTALACTIVITY

~q+w %&TFiUCK

well cappedandlocked Yes c1 No Logtctok/Pg#: jum-smL -
❑ Yes %No

H z~
SamplesSurveyed for Gamme Rerlafion by RPTs:

\,

●

●

Date Recordedby
J.H. NEER -H.d-

PThtandswnaw
Date ~acked by

M 2.XNCRTH :WXthw

Plinland”nmmb~ =.

B.16



rropc w I tvvlue aurivtii-uwct I+llu Date
J -1~- -GV I

Paoe t of 2

Sampling Ff Ormrtec FESt2000 CC Tyw
N&

Calculations

Wall Number ENW-MW7 A*: ~dd~

)~ ~ /

~a ~ Gfm

Total Purge Volume (gal}
2<

Pu~e Row Rate (gjallmin):
~ Pm

Pump Ty&

F

SAMPLES COLLECTED
BOXK81 Quanterrelrmporateg

( 2U 4-V t’ 4.7;4/s+./ Scaw
COCNo; YOO-001-14S

l;ll?OOmlJP 0t6.OJ+_~ Tdtium(1) fNone) 9236 QZ?

EJXK93~itered) CwentenaSt. LOWS COC No,: YO04)OI-170

TOTALACTIVilY

~~s %ZTRUCK

1 :5(XXnL@P wloN-AIS-fCW US-l (19) (HN03 to PH Q ) 512>-0/0
S0)0(s5 CXrarterm St fade Coc No: YccKJol-170

RECORD COPY
l:20mbP Acwtyh (None) Nb PROJ. 28023
l:500mL@p 310.lJ$Lw.lNm. Alkalinity (1) (Cd 4C) ~f Yzdw@

I:5WP 300.OJ+WNS* Lis!-t (5) (cod 4C) =1/ Yzuy6
CAT <~ .3
WORKING COPY

Wellceppxl andlodoach %Yea n No Wti-J/WL - MLS-.- G.
%mpiea Surveyed forGammafladiationbv RPTs ~ Yea

J.H. *ER j .ti FEB 152000
Data Recorded by

Printmnlcrpnwm . . .

@&2?&-&LU.&-
Ome

Data Checked by EX I%YORlli (w%> iv.
Prmandsifplwlm Oare -..

B.17



Proj~ SITEWIDE SURVEILLANCE PRIO

SemPIing ~ Quarter FESEWO QC Type:
PA

Calculations

Well t+lumbw ENW-MW8 A# :

/

RECORD COPY
A/(l#k” z~) phfJJo 28023

Total Purge Volume (gei~~+~ ~g Purge Flow Rate (gellmin~ j (MT. ~ 3 3
Pump Type:

A

une orx Watec WCE3KIN13COPY
1)(2 ]/1’/ [)C24 ~/o

SAMPLES COLLECTED
SO)(KS2 Quanterre i COC No.: YOO-CQl-147L/

{ -2C))ni ?
TOTALAOTIVITY

flc7/=c# ~“
I:lmw 9C6.O.HS.LSCTdthnn (1) (None) 9L3GOW C71#a =TRUCK

B0XK94(Filterad). QuentenaSt Louis COC No.: YOO.CO1-171V

l;500m@(P 601O.MHALS.ICRL&t-t(19) (HNG3 toPH C? ) 4) fzov”
BOXKS6 Quanterre St. Louis COC No.: YoG&31-1714

1 :20MLP kbvily Scan (None) pfi

l:50QmL@P 310.7_ALKALlNm: -nY(f) (-4Q yl &- a @ y ~

1 :500mkP 303.OMNION%C List-1 (5) (Gml 4C) 71Yt~yo

~-l SICKLE
TotalNo. Bot!les 12 C@ainment Code: AJoTLIS76~ collector

FIELD MEASUREMENTS

Comments Enwgy N@tnvaa”
,,.

Well capped end locked w% ❑ N. Lo@ooldPg# : w & .-Jfl~ -f/L~ p% y-p
SamplesSurveyedforGemmeRecitationbyRPTs ❑ Yea ~o

OeteRecordedby J.H. NEER . .d~ =2-t1-00

-“~f#kRTH (v”,, .. . . . . u! $y~”
MO

oats Chackad by J//f /a

Printandsignmm ate
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,.

I I

/

I
Total Purge Volume (~~j5K ~r Purge Flow Rate (@M@ {

““>

PumpTypCGF
!6

m ,,. ”
123-/ ) Cs-j “’ ““ . . .

SAMPLES COUECTED ~ .“. ‘..

i:wiocr@
SOXKS4. “.

/ Z6D$J2 ‘“
l:lcOomkP

BOXK95(Filtered)

l;5&nklP
@xK96 (memd)

. .
1;500mkqF

“w;;<:’” : “’ ““ ‘.””..’ . . ;.,:, “.

Contahmlellt Cfx?e ‘&uTL/sT&-d “.”C4eotoc .@.’i.SICKLE
I . . .. . FiELDMEASUREM~ , “ ~:.. ,,;X+..”, .:3 . ..’ I

] Prev. OH : I E.Tz&Na: “9f7-r

.: ,.
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Pra@ct SITEWIDE SURVEILLANCE PRIO
Paae 1 of 2

sampling IV Quartet FEW2000 I OC T~ .+. Calculations

WellNumbec ENW-31 ~rn W3?) A#: +- .

Tobl Purge Volume (gat) ~= Purge Flow Rate (gellmin) ..+
!

‘“”’PTW-75+ r%alw&?3015T5%?$%d%!w
SAMPLES COLLECTED

saKs5

l:100QmGP
BOXK97 (Filtered~

1gxtornkw
BOXKB9

1zOmLP
15oornL@P
l:500mLP

TotalNo.Bottles11

Quarters Incorporated COC No.: YCO.001-150

SOS.O_lt.lSCTfitium(1)(None)72 ?6#@ &&
QuenterraSt Louis WC No.:YOO-001-174

631 OJ.4ETAISICR List-l [19) (HN03ta CH @ ) 73/ &r2/0
Quenterre St. b3Uk COC No.: YCGOO1-174

% ~akdtid
A@@ Scan(N..)
31o.14LKALINI7% Alkalinity (1) (Ceal 42) 9/ & =~~~
300.OMIC+WC: w-l (s)(OJol4C) 4

&?&p tu,tilu~

CbrteinmentCode cowcto~.JONES----- _
FIELD MEASUREMENTS

Water Level(XXX ~~ Drewdown(TOCk fl~ Oil Sheen Yes c1 ‘0 ❑ /@

Prev. oW vdh- Prev. DTVt E-Taoe No.: /f/
Time u~ +7 0553 /0/0 \
OH g.oJ 9$UQ~.11 ---’\.
Temo. (“C) 192. i~:> 1:7
Crxd.(uskrn) ..~53 354- 35

.2.71 t.75 /,30Turb. ND-l)

D. O. (ma/L) .,~ *YI I

\

FIELD OBSERVATIONS

&&z/?O-# 3$’
--

Weethec >Uti 6M ~.

Field Cemnrents

Pre Check 7 (.w +/’ >5-% Past Checlc 7 06 H?723 “~
2.@ &r&~”c

Comments ENW eupplyweli

Well capped end Icckect ~es O No LogbaakiPg#: ,~)fl ._[.#/9
Ssmplee Surveyed far Gemms Radiation by RPT= ❑ Ye5 @No I w

D. R E?REwfjNGTN (0.DateRecordedby
l%illtMd*Iwlm

El<:Jx;ic?,f, , ; .,DataCheakedby ~w~ _ *

*-

.
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Project SITEWIDESURVEILUNCE PRIO

samplingW Quertec FE-

WellNumbaKENW.22 ~fl bd42.,., A# :
I

Total Purge Volume(gel): fl/L , p“~
. .

>

BOXK86 OuanterraIncomoratad COGNo.: YCO-001-151

l;looornQP 906.O.W.=. Thrkxn(1) (None)@3@ ~

B3XK96 (Filtered) Quantarra St. Louis
*-

COC No.: YoQ-001-175
pm ddm

1500mL(w 6olo-MErALs-lcfZ List.f [le) iHN03to d-l .2 ) ~a ‘?/@=@d

Total No. BotIles 11 Containment~

FIELD MEASUREMENTS

FIELD OBSERVATIONS

Comments ENWau#yvdl

weiIcw@and&ckad &%a ❑ No Lo@ooWPg#: u} fit -% L-H/+ 79
semglaesurveyedfor&rnme Radii-cmby*T= n y= ~o . #

$
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Appendix C

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



Table C.1. Tritiurn Results for618-ll Burial Ground Investigation, February 2OOO

Value Lab
Constituent Sample Number Well Name Sample Date Reported Units Qualifier(a) MDA

Tritium BOXJW7 699-10-E12 02/08/2000 2.32E+04 Dci/’L 2.73E+02
llTritium IBOXKOO 1699-12-4D 102/07/2000I 1.85E+03Ii)Ci/LI }2.71E+02

Tritium BOXKO1 699-13-1A 02/08/2000 2.33E+04 pCi/L 2.57E+02

Tritium(b) BOXKO1 DUP 699-13-IA DUP 02/08/2000 2.40E+04 pCi/L 2.57E+02
Tritium BOXK29 699-13-IB 02/0812000 3.00E+02 pCilL J 2.58E+02

l]Tritium lB0xK30 1699-13-IC 102/08/2000 I 1 .IOE+02 I ~Ci/LI U 12.55E+02
Tritium BOXK47 699-13-3A 02/07[2000 I 7.23E+06 pCilL 4.87E+02

Tritium BOXK48 699- 13-3A 02/07/2000 6.89E+06 pCilL 4.73E+02

Tritium BOXK49 699-15-15B 02108/2000 7.00E+OI pCilL u 2.57E+02

Tritium BOXK55 699-17-5 02/07/2000 8.15E+01 pCi/L u 2.73E+02
Tritium BOXK57 699-21-6 0210712000 2.13E+04 pCi/L 2.73E+02

Tritium BOXK58 699-8-17 02/08/2000 5.44E+04 Dci/L 2.73E-E02

Tritium BOXK59 699-9-E2 02/1012000 1.75E+03 pCilL ~ 2.80E+02

Tritium(b) BOXK59 DUP 699-9-E2 DUF 02/10/2000 1.67E+03 pCi/L ] 2.82E+02

Tritium BOXK75 C3071/ENW-MWl 02/09/2000 1.04E+04 Dci/L \ 2.72E+02

Tritium(b) IBOXK75 Dm lc3071ENw-Mwl DUP 102/09/2000 I 1.00E+04 I DCi/L I }2.72E+02

Tritium BOXK76 C30721ENW-MW2 102/10/2000 1.85E+03 pci/L 2.79E+02

Tritium BOXK77 C3073iENW-MW3 [02/10/2000 1.16E+03 pcilL 2.82E+02

Tritium BOXK78 c3074/ENw-Mw4 102/10/2000 1.20E+04 ~Ci/L 2.79E+02

Tritium BOXK79 C30751ENW-MW5 02/09/2000 1.41E+04 pci/L 2.72E+02

Tritium BOXK80 C3076/ENW-MW6 02/09/2000 3.79E+03 pCUL 2.73E+02

Tntium BOXK81 C3077A3NW-MW7 02/15/2000 5.1OE+O1 pci/L u 2.69E+02

Tritium(b) lB0xK81DW IC3077ENW-MW7DUP lo2/15/2ooo I 6.48E+ol 1uCi/L.I u 12.73E+02
Tntium BOXK82 C3078A3NW-MW8 02/1 1/2000 3.51E+02 pCi/L J ‘3.09E+02

Tritium(b) BOXK82 DUP C3078A3NW-MW8 DUP 02/1 1/2000 5.02E+02 pCi/L 3.04E+02

Tritium BOXK83 C30791ENW-MW9 02/1 1/2000 2.43E+03 Dci/L 3.01E+02

Tritium BOXK84 C3079/ENW-MW9 02/1 1/2000 2.84E+03 pCi/L 3.03E+02

Tntium BOXK85 ENW-31 0210812000 -3.98E+01 pcfi u 2.74E+02

Tntium BOXK86 ENW-32 02/08/2000 -3.51E+01 DCi/L u 2.72E+02

Quality Control Samples
Tritium(c) BOXK60 EBL 121/699-13-3A 02/07/2000 9.93E+01 pCi5 u 2.72E+02

Tritium(b’c) BOXK60 DUP EBL 121/699-13-3A DUF 02/07/2000 1.76E+02 pCi/L. u 2.72E+02

Tritium(d) BOXK61 EBL 122/699-13-3A 02/07/2000 1.79E+02 pciiL u 2.74E+02

Tritium BOXK62 EBL123/699-13-lB 02f0812000 8.45E+01 pci/L u 2.73E+02

Tritium BOXK63 EBLI 241C30751ENW-MW5 02/09/2000 2.31E+02 pcfi u 2.56E+02

Tntium BOXK66 FTB 3221699-13-3A 02/07/2000 7.04E+OI pcfi u 2.72E+02

Tritium BOXK67 FTB 323 /699-21 -6 02;07/2000 1.30E+02 pCi/L u 2.73E+02

(a) U = Result is less than the minimum detectable aetivitv (MDA).
‘ ‘ J = Estimated result (J qualifier has not been assigned ;o’all preliminary data).
(b) Lab duplicate.
(c) Before sampling.
l(d) After sampling.

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

Constituent Sample Number WellName Sample Date Value Reported Units Lab Qualifier MDA

Tritium BOXJT5 699-13-3A 02/07/2000 7.41E+06 pCilL 2200

Tntium(”) BOXJT5 DUP 699-13-3A DUP 02/07/2000 7.55E+06 pCi/L 2200

(a) Lab duplicate.
MDA = Minimum detectable activity.
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Table C.3. Radionuclide Results for 618-11 Burial Ground Investigation, Februaiy 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 -9.51 E+OO pCi/L u 1.83E+01 1.83E+OI

Beryllium-7 BOXK02 699-10-E12 02/08/2000 -2.02E+OI pcm u 5.44E+OI 5.44E+01

Cesium-134 BOXK02 699-10-E12 02/08/2000 -2.97E+O0 pCi/L u 7.35E+O0 7.35E+O0

Cesium- I37 BOXK02 699-10-EI2 02/08/2000 3.97E-01 pCi/L u 9.09E+O0 9.09E+O0

Cobalt-60 BOXK02 699-10-EI2 02/08/2000 -1.OIE+OO pCi/L u 8.87E+O0 8.87E+O0

Europium-152 BOXK02 699- 10-E12 02/08/2000 -2.55E+O0 pCi/L u 2. IIE+OI 2. IIE+OI

Europium-154 BOXK02 699-10-EI 2 02/08/2000 2.11 E+OO pCi/L u 2.33E+01 2.33E+OI

Europium-155 BOXK02 699-1O-E12 02/08/2000 4.97E+O0 pCi/L u 1.72E+OI 1.72E+01

Gross alpha BOXK02 699-10-E12 02/08/2000 3.71E+O0 pCi/L 1.79E+O0 1.79E+O0

Gross beta BOXK02 699-10-E12 02/08/2000 1.09E+01 pCiL 2.99E+O0 2.99E+O0

Iodine-129 BOXK02 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 pci/L u 1.98E-01 1.98E-01

Potassium-40 BOXK02 699-10-E12 02/08/2000 -5.OIE+O1 pci/L u 1.96E+02 1.96E+02

Ruthenium- 106 BOXK02 699-10-EI2 02/08/2000 -1.46E+01 pCi/L u 6.72E+01 6.72E+01

Technetium-99 BOXK02 699- 10-EI2 02/08/2000 8.55 E-I-01 pcfi 1.23E+01 1.23E+OI

Total beta BOXK02 699-1O-E12 02/08/2000 -8.58E-02 pCi/L u 8.llE-01 8.1 IE-01
radiostrontium

Uranium BOXK02 699-1O-E12 02/08/2000 5.15E+O0 wYJ- 7.29E-02 7.29E-02

Uranium-234 BOXK02 699-10-E12 02/08/2000 2.37E+O0 pCilL 3.61E-01 3.61E-01

Uranium-235 BOXK02 699-10-E12 02/08/2000 9.23E-02 pCi/L u 2.62E-01 2.62E-01

Uranium-238 BOXK02 699-10-E12 02/08/2000 1.43E+O0 pCi/L 3.49E-01 3.49E-01

Uranium-234@) BOXK02 699-10-E12 DUP 02/08/2000 1.88E+O0 pCi/L 1.24E+O0
DUP

Uranium-235(b) BOXK02 699-10-EI2 DUP 02/08/2000 1.31E-01 pCilL u 1.24E+O0
DUP

Uranium-238(b) BOXK02 699-10-E12 DUP 02/0812000 1.04E+O0 pCiiL u
DUP

1.09E+O0

Antimony-125 BOXJWO 699-12-LID 02/07/2000 -5.16E+O0 pci5 u 1.94E+01

Beryllium-7 BOXJWO 699-12-4D 02/07/2000 -9.76E+O0 pci/L u 6.89E+01

Cesium-134 BOXJWO 699- 12-4D 02/07/2000 -4.53E+O0 pCilL u 5.77E+O0

Cesium-137 BOXJWO 699-12-4D 02/07/2000 3.09E+O0 pCi/L u 9.67E+O0

CobaW60 BOXJWO 699-12-4D 02/07/2000 -1.41E+O0 pci/L u 7.81E+O0

Europiurn-152 BOXJWO 699-12-4D 02/07/2000 -4.75E+O0 pCi/L u 2.23E+01

Europium- 154 BOXJWO 699-12-4D 02/07/2000 -8. 12E+O0 pCi/L u 2. 10E+O1

[Europium-155 BOXJWO 699-12-4D 02/07/2000 2.67E+O0 pCiiL u 1.51E+01

Gross alpha BOX.JWO 699-124D 02i07i2000 3.44E-+00 pCi/L 1.80E+O0

Gross beta BOXJWO 699-12-4D 02/07/2000 7.63E+O0 pci/L 2.81E+O0

Iodine- 129 BOXJWO 699-12-4D 02/07/2000 -1.88E-02 pcm u 2.93E-01

Plutonium-238 BOXJWO 699-12-4D 02/07/2000 -3.55E-03 pCi/L u 1.78E-01

Plutonium-239t240 BOXJWO 699-12-4D 02/07/2000 0.00E+OO pCi/L u 1.20E-01

C.3



Table C.3. (contd)

Sample Sample Value Lab
Constituent

Reporting
Number Well Name Date Reported Units Qualifier(=) Limit “1MDA

Potassium-40 BOXtiO 699-12-4D 02/07/2000 6.15E+01 pCi/L u 1.05E+02

Ruthenium-1 06 BOXJWO 699- 12-4D 02/07/2000 -l.l IE+O1 pCilL u 6.97E+01

Strontium-89190 BOXJWO 699-1 2-4D 02/07/2000 -1.20E-01 pciiL u 6.06E-01

Technetium-99 BOXJWO 699-1 2-4D 0207/2000 5. 17E+O0 pcilL u 1.23E+01

Uranium
.

BOXJWO 699-12-4D 02/07/2000 5.87E+O0 ugtL 7.29E-02

Uranium-234 BOXJWO 699-12-4D 02/07/2000 1.80E+O0 pCi/L 3.53E-01

Uranium-235 BOXJWO 699-12-4D 02/07/2000 2.35E-02 pCilL u 2.68E-O1 b

Uranium-238 BOXJWO 699- 12-4D 02/07/2000 1.91E+OO pCi/L 3.OIE-01

Uranium(b) BOXJWO 699-12-4D DUP 0210712000 5.70E+O0 uglL 7.29E-C12
DUP

Antimony- 125 BOXJW9 699-13-IA 02/08/2000 -9.44E+O0 pCilL u 2. 12E+OI 2.12E+01

Beryllium-7 BOXJW9 699-13-1A 02/08/2000 7.57E-WO pci/L u 7.52E+01 7.52E+01

Cesium-134 BOXJW9 699-13-1A 02/08/2000 -4.72E+O0 pcn u 8.59E+O0 8.59E+O0

Cesium-137 BOXJW9 699-13-1A 02/08/2000 -2.66E+O0 pCi/L u 7.86E+O0 7.86E+O0

Cobalt-60 BOXJW9 699-13-1A 02/08/2000 1.08E+O0 pCi/L u 1.06E+OI 1.06E+D1
Europium-152 BOXJW9 699-13-IA 02/08120006.04E+O0 pCilL u 2.47E+01 2.47E+OI

Europium-154 BOXJW9 699-13-1A 02/08/2000 -1.45E+OI pCilL u 2.41E+OI 2.41E+01

Europium-155 BOXJW9 699-13-1A 02108/2000 1.28E+01 .pCi/L u 2.19E+OI 2.19E+01

Gross alpha BOXJW9 699-13-1A 02/08/2000 4.16E+O0 pci/L 1.93E+O0 1.93E+O0

Gross beta BOXJW9 699-13-1A 02/08/2000 9.61E+O0 pCi/L 2.99E+O0 2.99E+O0

Iodine-1 29 BOXJW9 699-13-IA 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+OO pCi/L u 9.84E-02 9.84E-02

Plutonium-239/240 BOXJW9 699-13-IA 02/08/2000 0.00E+OO pCi/L u 9.84E-02 9.84E-02

Potassium-40 BOXJW9 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+O0 pCi/L u 7.94E+01 7.94E+OI

Technetium-99 BOXJW9 699-13-IA 02/08/2000 3.OIE+O1 pcfi 1.22E+01 1.22E+OI

Total beta BOXJW9 699-13-1A 02/08/2000 2.02E-01 pCi/L u 6.93E-01 6.93E-01
radiostrontium

Uranium-234 BOXJW9 699-13-1A 02f08t2000 2.77E+O0 pCi5 2.46E-01 2.46E-01

Uranium-235 BOXJW9 699-13-1A 0210812000 -1 .04E-02 pci/L u 2.17E-01 2. 17E-01

Uranium-238 BOXJW9 699-13-1A 02/08/2000 1.29E+O0 pCi/L 2.32E-01 2.32E-01

Gross alpha(b) BOXJW9 699-13-IA DUP 02/08/2000 4.29E+O0 pci/L 2.06E+O0
DUP

Plutonium-238(b) BOXJW9 699-13-IA DUP 0108/2000 0.00E+OO pcw u
DUP

9.52E-D2 #

Plutonium-2391240(b) BOXJW9 699-13-lADUP 02/08/2000 0.00E+OO pCi/L u 9.52E-02
DIJP

Antimony-1 25 BOXJX6 699- 13-IB 02/08/2000 3.58E+O0 pci/L u 2. IOE+O1 2.1OE+-OI
+

Beryllium-7 BOXJX6 699-13-1B 02/08/20002.42E+OI pcim u 6.19E+01 6.19E+01
Cesium-134 BOXJX6 699-13-lB 02/08/2000-4.64E+O0pCi/L u 6.92E+O06.92E+O0
Cesiurn-137 BOXJX6 699-13-lB 02/08/20001.03E+O0 pCi/L u 8. 19E+O0 8.19E+O0
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Table (2.3. (contd)

r
Sample Sample Value Lab Reporting

Constituent Number Well Name Date Reported Units Qualifier(a) Limit MDA

CobaIt-60 BOXJX6 699-13-lB 02/08/20003.49E-01 pCilL u 9.82E+O0 9.82E+O0

Europium-152 BOXJX6 699-13-lB 02/08/2000-2.28E+O0 pCi/L u 2.00E+O1 2.00E+OI

Europium-154 BOXJX6 699-13-IB 02/08/2000 8.71E+O0 pCi/L u 2.96E+OI 2.96E+01

Europium-155 BOXJX6 699-13-lB 02/08/2000-9.32E+O0 pCi/L u 1.65E+01 1.65E+OI

Grossalpha BOXJX6 699-13-lB 02/08/20002.24E+O0 pCilL J 1.69E-I-00 1.69E+O0

Gross beta BOXJX6 699-13-IB 02/08/2000 6.52E+O0 pci/’L 2.96E+O0 2.96E+O0

Iodine-1 29 BOXJX6 699-13-lB 02/08/2000 -3.53E-02 pCi/L u 2.98E-01 2.98E-01

Potassium-40 BOXJX6 699-13-lB 02/08/2000 -6.82E+01 pCifL u 1.28E+02 1.28E+02

Ruthenium-1 06 BOXJX6 699-13-IB 02/08/2000 -1.15E+OI pCi/L u 7.05E+01 7.05E+01

Technetium-99 BOXJX6 699-13-IB 02/08/2000 1.58E+O0 pCi/L u 1.22E+OI 1.22E+01

Total beta BOXJX6 699~13-lB 02/08/2000 -4.72E-02 pCi/L u 7.05E-01 7.05E-01
radio strontium

Antimony-1 25 BOXJYO 699-13-lC 02/08/2000 -2.00E-01 pCi/L u 1.87E+01 1.87E+01

Beryllium-7 BOXJYO 699-13-IC 0>08/2000 2.05E+01 pCi/L u 6.62E+01 6.62E+01

Cesium-134 BOXJYO 699- 13-l C 02/08/2000 -3.37E+O0 pCilL u 8.45E+O08.45E+O0
Cesium-137 BOXJYO 699-13-IC 02/08/2000-1.26E+O0pCiL u 8.61E+O08.61E+O0
Cobalt-60 BOXJYO 699-13-IC 0108/20002.19E+O0 pCi/L u 1.15E+OI 1.15E+01

Europium- 152 BOXJYO 699-13-l C 02/08/2000 2.20E+O0 pCi/L u 2.21E+OI 2.21E-EOI

Europium-154 BOXJYO 699-13-lC 02/08/2000 -2.03E+O0 pCiL u 3.llE+O1 3. IIE+O1

Europium-155 BOXJYO 699-13-IC 02/08/2000 3.43E+O0 pCi/L u 1.71E+OI 1.71E+OI

Gross alpha BOXJYO 699-13-IC 02/08/2000 5.59E-01 pCi/L u 1.88E+O0 1.88E+O0

Gross beta BOXJYO 699-13-lC 02/08/2000 7.32E+O0 pCiL 3.02E+O0 3.02E+O0

Iodine-129 BOXJYO 699-13-IC 02/08/2000 1.18E-01 pciiL u 2.88E-01 2.88E-01

Potassium-40 BOXJYO 699-13-IC 02/08/2000 -2. 12E+01 pci5 u 2.04E+02 2.04E+02

Ruthenium-1 06 BOXJYO 699-13-lC 02/08/2000 -1.29E+O0 pciJ’L u 7.28E+01 7.28E+OI

Technetium-99 BOXJYO 699-13-lC 02/08/2000 -5.68E+O0 pci/L u 1.23E+01 1.23E+OI

Total beta BOXJYO 699-13-1 C 02/08/2000 2.84E-01 pcu u 7.37E-01 7.37E-01
radiostrontium

Antimony-1 25(b) BOXJYODUP 699-13-IC DUP 0108/2000 -9.30E+O0 pCiiL u 2.09E+01

BeryHium-7(b) BOXJYODUP 699-13-lC DUP 0’2/08/2000 5.08E+O0 pCi/L u 7.46E+OI

Cesium-1 34(b) BOXJYODUP 699-13-lC DUP 02/08/2000 -3.24E+O0 pCi/L u 7.76E+O0

Cesium-137(b) BOXJYODUP 699-13-IC DUP 02/08/2000 2.52E+O0 pCi/L u 9.02E+O0

Cobalt=60(b) BOXJYODUP 699-13-lC DUP 02/08/2000 -1.08E+O0 pCi/L u 8.29E+O0

Europium-1 52(b) BOXJYODUP 699-13-1 C DUP 02/08/2000 -3.08E+O0 pCi/L u 2.12E+01

Europium-1 54(b) BOXJYODUP 699-13-lC DUP 02/08/2000 7.67E+O0 pCi/L u 2.99E+01

Europium-1 55(b) BOXJYODUP 699-13-1 C DUP 02/08/2000 3.05E-01 pCi/L u 1.57E+OI

Potassium-40(b) BOXJYODUP 699-13-IC DUP 02/08/2000 3.54E+O0 pCi/L u 2.53E+02
Ruthenium-106(b) BOXJYODUP699-13-lCDUP 02/08/20002.78E+O0 pCi/L u 7.58E+01

Antimony-125 BOXJT8 699-13-3A 02/07/2000 -7.46E+O0 pCi/L u 1.49E+01

Antimony-1 25 BOXJT9 699-13-3A 02/07/2000 -6.24E+O0 pCi/L u 2.llE+O1

Beryllium-7 BOXJT8 699-13-3A 02/07/2000-1.21E+01 pCi/L u 5.27E+01
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Table C.3. (contd)

~
Sample Sample Value Lab

Constituent
Reporting

Number Well Name Date Reported Units QuaMier(=) Limit MDA

Beryllium-7 BOXJT9 699-13-3A 02/07/2000 -3.24E+O0 pCilL u 6.41E+~

Cesium-134 BOXJT8 699-13-3A 02/07/2000 7.69E-02 pCiiL u 7. 12E+~

Cesium-134 BOXJT9 699-13-3A 02/07/2000 2.54E-01 pCilL u 8.54E+~

Cesium-137 BOXJT8 699-13-3A 02/07/2000-1.47E-+00 pCi/L u 7.49E+~

Cesium-137 BOXJT9 699-13-3A 02/07/2000-3.27E+O0 pCilL u 8.21E+~

Cobalt-60 BOXJT8 699-13-3A 02/07/2000 1.54E+O0 pCilL u 8.89E+~

Cobalt-60 BOXJT9 699-13-3A 02/07/2000 9.89E-01 pCifL u 8.75E+~

Europium-152 BOXJT8 699-13-3A 02/07/2000 1.20E+01 pCilL u 1.76E+~

Europium- 152 BOXJT9 699-13-3A 02/07/2000 1.05E+01 pCiiL u 2.47Ei~

Europium-154 BOXJT8 699-13-3A 02/07/2000 -4.40E+O0 pCilL u 2. 17E+~

Europium- 154 BOXJT9 699-13-3A 02/07/2000 4.22E+O0 pCilL u 2.59E4~

Europium-155 BOXJT8 699-13-3A
—

02/07/2000 -4.66E+O0 pCiiL u 1.31E+O1

Europium-155 BOXJT9 699-13-3A 02/07/2000 -1.33E+O0 pCilL u 1.46E~ti

Gross alpha BOXJT8 699-13-3A 02/07/2000 6.06E+O0 pCi/L 1.78E~~

Gross alpha BOXJT9 699-13-3A 02/07/2000 6.15E+O0 pCi/L 2.28E<~

Gross beta BOXJT8 699-13-3A 02/07/2000 1.50E+01 pCiLL 3.00E~~

Oross beta BOXJT9 699-I 3-3A 02/07/2000 2.08E+OI pCilL 2.96E*~

Iodine-129 BOXJT8 699-13-3A 02/07/2000 -1.13E-01 pCi/L u 2.37E-~

Iodine-129 BOXJT9 699-13-3A 0210712000 2.31E-01 pci/L u 3.40E-~

Plutonium-238 BOXJT8 699-13-3A 02/07/20000.00E+OO pCiiL u 1.02E-~
Plutonium-238 BOXJT9 699-13-3A 02/07/20003.51E-02 pcm u 9.52E-~

Plutonium-239/240 BOXJT8 699-13-3A 02/07/2000 0.00E+OO pcm u 1.02E-ti

Plutonium-239/240 BOXJT9 699-13-3A 02/07/2000 0.00E+OO pCifL u 9.52E-~

Potassium-40 BOXJT8 699-13-3A 02/07/2000 -3.28E+OI pCi/L u 2.51E-~

Potassiurn-40 BOXJT9 699-13-3A 02/07/2000 1.56E+O0 pCi/L u 7.26E-~

Ruthenium-1 06 BOXJT8 699-13-3A 02/07/2000 2.72E+OI pCilL u 7.45E-~

Ruthenium-1 06 BOXJT9 699-13-3A 02/07/2000 2.41E+01 pCilL u 8.56E-~

Strontium-89/90 BOXJT8 699-13-3A 02/07/2000 -3. 15E-02 pCilL u 8.69E-~

Technetium-99 BOXJT8 699-1 3-3A 02/07/2000 1.86E+04 pCi/L 2.88E-~

Technetium-99 BOXJT9 699-13-3A 02/07/2000 1.36E+04 pCi/L 2.88E-~

Uranium BOXJT8 699-1 3-3A 02/07/2000 1.03E+OI ug/L 7.29E-~

Uranium BOXJT9 699-1 3-3A 02/07/2000 9.91E-I-00 ugrL 7.29E-~

Uranium-234 BOXJT8 699-13-3A 02/07/2000 4.35E+O0 pCi/L 2.40E~

Uranium-234 BOXJT9 699-l3-3A 02/07/2000 3.80E+O0 pCi/L 2.49E.~

Uranium-235 BOXJT8 699-13-3A 02/07/2000 2.86E-01 pCi/L 2.1 lE.~

Uranium-235 BOXJT9 699-13-3A 02/07/2000 8.26E-02 pCi/L u 3.23E~

Uranium-238 BOXJT8 699-13-3A 02/07/2000 3.55E+O0 pCi/L 1.94E~

Uranium-238. BOXJT9 699-13-3A 02/07/2000 3.62E+O0 pCi/L 3.23E~

Antimony-125(b) BOXJT8DUP 699-13-3A DUP 02/07/2000 - 1.93E+O0 pci/L u 1.89E~

BeryHium-7(b) BOXJT8DUP 699-13-3A DUP 02/07/2000 -2.33E+OI pCi/L u 5.50E~
—
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Table C.3. (contd)

Sample Sample Value Lab Reporting
Constituent Number Well Name Date Reported Units Qualifie#) Limit MDA

Cesiurn-134(b) BOXJT8DUP 699-13-3A DUP 02/07/2000 -1.32E+O0 pCifL u 8.1OE+OO

Cesium-1 37(b) BOXJT8DUP 699-13 -3ADUP 02/07/2000 -1.23E+O0 pCi/L u 7.14E+O0

Cobalt-60(b) BOXJT8DUP 699-13-3A DUP 02/07/2000 8.54E-01 pCiiL u 9.82E+O0

Europium-1 52(b) BOXJT8DUP 699-13-3A DUP 02/07/2000 5.57E+O0 pCilL u 2.17E+01

Europium- 154(b) BOXJT8DUP 699-13-3A DUP 02/07/2000 -8.96E+O0 pCi/L u 2.26E+01

Europium-1 55(b) BOXJT8DUP 699-13-3A DUP 02/07/2000 -7.34E-01 pCi/L u 1.88E+OI

Iodine-1 29(b) BOXJT8DUP 699-13-3A DUP 02/07/2000 1.12E-01 pCi/L u 3.53E-01

Potassium-40(b) BOXJT8DUP 699-13-3A DUP 02/07/2000 1.88E+OI pCi/L u 1.53E+02

Ruthenium-1 06(b) BOXJT8DUP 699-13-3A DUP 02/07/2000 -1.90E+OI pCilL u 6.17E+01

Technetium-99(b) BOXJT9 699-13-3A DUP 02/07/2000 1.50E+04 pCilL 2.88E+01
DUP

Antimony-1 25 BOXK20 699-15-15B 02/08/2000 -1.84E+O0 pCi/L u 1.85E+OI 1.85E+OI

BeryIlium-7 BOXK20 699-15-15B 02/08/2000 -3.90E+O0 pCi/L u“ 6.33E+OI 6.33E+OI

Cesium-134 BOXK20 699-15-15B 02/08/2000 -2.23E+O0 pCi/L u 7.39E+O0 7.39E+O0

Cesium-137 BOXK20 699- 15-15B 02/08/2000 -3.50E-01 pci/L u 7.61E+O0 7.61E+O0

Cobalt-60 BOXK20 699- 15-15B 02/08/2000 4.77E-01 pCilL u 7.00E+OO 7.00E+OO

Europium-152 BOXK20 699-15-15B 02/08/2000 -5.69E+O0 pci/L u 1.78E+OI 1.78E+01

Europium-154 BOXK20 699-15-15B 02/08/2000 1.44E+01 pcii u 2.91E+01 2.91E+01

Europium-155 BOXK20 699-15-15B 02/08/2000 -1.09E+O0 pci/L u 1.47E+OI 1.47E+OI

Gross alpha BOXK20 699-15-15B 02/08/2000 4.22E+O0 pciiL 2.23E+O0 2.23E+O0

Oross beta BOXK20 699-15-15B 02/08/2000 8.56E+O0 pci/L 3.00E+OO 3.00E+OO

Iodine- I29 BOXK20 699-15-15B 02/08/2000 -1.27E-02 pcilL u 2.89E-01 2.89E-01

Potassium-40 BOXK20 699-15-15B 02/08/2000 -8.84E+OI pci5 u 2.30E+02 2.30E+02

Ruthenium-1 06 BOXK20 699-15-15B 02/08/2000 1.78E+OI pCi/L u 7.32E+01 7.32E+OI

Technetium-99 BOXK20 699-15-15B 02/08/2000 -4.61E+O0 pCi/L u 1.22E+01 1.22E+OI

Uranium-234 BOXK20 699-15-15B 02/08/2000 3.39E+O0 pcilL 4.05E-01 4.05E-01

Uranium-235 BOXK20 699-15-15B 02/08/2000 1.20E-01 pci5 u 3.27S01 3.27E-01

Uranium-238 BOXK20 699-15-15B 02/08/2000 2.28E+O0 pcilL 3.88E-01 3.88E-01

Iodine-129(b) BOXK20 699-15-15B DUP 02/08/2000 -5.04E-02 pcfi u 2.21E-O]
DUP

Uranium-234@) BOXK20 699-15-15B DUP 02/08/2000 3.03E+O0 pci/L 2.74E-01
DUP

Uranium-235@) BOXK20 699-15-15B DUP 02/08/2000 3.51E-02 pcill u 2.31E-01
DUP

Uranium-238(b) BOXK20 699-15-15B DUP 02/08/2000 2.55E+O0 pCilL 3.18E-01
DUP

Antimony-1 25 BOXK15 699-17-5 0.2/07/2000 -1.05E-01 pCilL u 1.85E+OI 1.85E+01
Beryllium-7 BOXK15 699-17-5 02/07/20002.83E+OI pCiiL u 6.40E+01 6.40E-FO1

Cesium-134 BOXK15 699-17-5 02/07/2000 -5.37E+O0 pCiL u 6.30E+O0 6.30E+O0

Cesium-137 BOXK15 699-17-5 02/07/2000 3.19E+O0 pCiiL u 8.55E+O0 8.55E+O0

Cobalt-60 BOXK15 699-17-5 02/07/2000 -8.42E-01 pCi/L u 8.28E+O0 8.28E+O0
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Table C.3. (contd)

.
Sample Sample Value Lab

Constituent
Reporting

Number Well Name Date Reported Units Qualifier(’) Llnlit MDA

Europium-152 BOXK15 699- I7-5 02/07/2000 6.42E+O0 pCi/L u 2.09E+OI 2.09E+~~

Europium- 154 BOXK15 [699-17-5 02/07/2000 1.37E+O0. pCi/L u 2.16E+01 2.16E+T

Euror)ium- 155 BOXK15 }699-17-5 02/07/2000 -8.78E-01 Dci/L u 1.51E+01 1.51E+;

Gross alpha BOXK15 699-17-5 02/07/2000 2.48E+O0 pCi/L J 2.04E+O0 2.04E+30

Gross beta BOXK15 699-17-5 02/07/2000 7.92E+O0 pCi/L 2.82E+O0 2.82E+~

Iodine-129 BOXK15 699-17-5 02/07/2000 -7.25E-02 pCilL u 2.08E-01 2.08E-(;

Potassium-40 BOXK15 699-17-5 02/07/2000 4.77E+OI DCi/L u 4.85E+01 4.85E+~

Ruthenium- 106 BOXK15 699-17-5 02/07/2000 -1.48E+01 pCi/L u 6.52E+OI 6.52E+01
Technetium-99 BOXK15 699-17-5 02/07/20002.18E+O0 pCi/L u 1.23E+01 1.23E+~

Uranium-234 BOXK15 699-17-5 02/07/2000 1.36E+O0 pci/L 4.08E-01 4.08E-(;

Uranium-235 BOXK15 699-17-5 02/07/2000 1.12E-01 Dci/L u 3.17E-01 3. 17E-(~

llUranium-238 lBoxK15 1699-17-5 102/07/2000 19.85E-01 IDCi/.L I J i3.77E-01 13.77E-01

Antimony-125(b) BOXK15 699-17-5 DUP 02/07/2000 4.57E+O0 pCi/L u 1.92E+01
DUP

Beryllium-7(b) BOXK15 699-17-5 DUP 02/07/2000 -1.52E+OI pCi/L u 6.35E+~
DUP

Cesium-1 34(b) BOXK15 699-17-5 DUP 02/07/2000 1.43E+O0 pCi/L u 8.07E+~
DUP

Cesium-1 37(b) BOXK15 699-17-5 DUP 02/07/2000 1.94E+O0 pCi/L u 8.31E+=
DUP

Cobalt-60(b) BOXK15 699-17-5 DUP 02/07/2000 -2.24E+O0 pcfl u 7.84E+~
DUP —

llEuropium-152(b) IBOXK15 1699-17-5 DUP 102/07/2000I-2.OIE+OO\PCi/L I U I 11.76E+OI

Europium-1 54(b) BOXK15 699-17-5 DUP 02/07/2000 2.98E+O0 pCi/L u 2.52E+01
DUP —

lhuroPium-155(b) lB0xK15 1699-17-5DW 102/07/200013.05E+O0lpCi/Ll U I 11.35E+OI

Potassium+O(b) BOXK15 699-17-5 DUP 02/07/2000 3.15E+OI pci/L u 7.00E+O1
DUP

Rutheniu~l 06(b) BOXK15 699-17-5 DUP 02/07/2000 -1.13E+OI pCi/L u
DUP

6.59E+~

—
llAntimonv-125 IBOXK23 1699-21-6 102/07/2000 l-I.69E+01 IDci/LI u !2.02E+OI 12.02E+-01

BOXK23 699-21-6 02/07/2000 1.30E+OI pCi/L u 7.62E+01 7.62E+-01

BOXK23 699-21-6 02/07/2000 -4.93E+O0 pCi/L u 8.80E+O0 8.80E+Z

BOXK23 699-21-6 02/07/2000 - 1.44E+O0 Dci/L U 8.53E+O0 8.53E~~

llCobalt-60 IBOXK23 1699-21-6 102/07/2000 12.63E+O0 !Dci/L I U 11.09E+01 11.09E4-01

Europium- 152 BOXK23 699-21-6 02/07/2000 2.93E+O0 pci/L u 2.30E+01 2.30E--O1

Europium-154 BOXK23 699-21-6 02/07/2000 8.80E+O0 pCi/L u 3.18E+01 3.18E-6

Europium-155 BOXK23 699-21-6 02/07/2000 2.92E+O0 PCiiL u 2.13E+01 2.13E-fi

boss abha IBOXK23 1699-21-6 102/07/2000 12.08E+O0 IDci/L I J 11.77E+O0 ~1.77E-@O

Gross beta BOXK23 699-21-6 02/07/2000 9.52E+O0 pCi/L 2.72E+O0 2.72E+O0

Iodine-1 29 BOXK23 699-21-6 02/07/2000 7.73E-02 pci/L u 3.33E-01 3.33E-~
—
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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 BOXK23 699-21-6 02/07/2000 -2.29E+OI pCi/L u 2.24E+02 2.24E+02

Ruthenium-1 06 BOXK23 699-21-6 02/07/2000 -1.79E+OI pCifL u 7.15E+01 7.15E+01

Technetium-99 BOXK23 699-21-6 02/07/2000 5.18E+01 pCi/L 1.23E+OI 1.23E+OI

Uranium-234 BOXK23 699-21-6 02/07/2000 1.56E+O0 pCi/L 2.62E-01 2.62E-01

Uranium-235 BOXK23 699-21-6 02/07/2000 -l.l IE-02 pCi/L u 2.31E-01 2.31E-01

Uranium-238 BOXK23 699-21-6 02/07/2000 9.58E-01 pci/’L J 2.47E-01 2.47E-01

Antimony- 125 BOXK12 699-8-17 02/08/2000 2.65E+O0 pCi/L u 2.26E+01 2.26E-I-01

BeryHium-7 BOXK12 699-8-17 02/08/2000 -1.26E+OI pCifL u 5.62E+01 5.62E+01

Cesium-134 BOXK12 699-8-17 02/08/2000 -6.OIE+OO pCi/L u 6.60E+O0 6.60E+O0

Cesium-137 BOXK12 699-8-17 02/08/2000 3.55E+O0 pCi/L u 9.57E+O0 9.57E+O0

Cobalt-60 BOXK12 699-8-17 02/08/2000 7.OIE-01 pCilL u 7.81E+O0 7.81 E+OO

Europium-152 BOXK12 699-8-17 02/08/2000 1.46E+OI pCilL u 2.45E+OI 2.45E+01

Europium- 154 BOXK12 699-8-17 02/08/2000 3.71E+O0 pCi/L u 2.68E+01 2.68E+01

Europium-155 BOXK12 699-8-17 0210812000 3.74E+O0 pCiL u 1.59E+OI 1.59E+OI

Gross alpha BOXK12 699-8-17 02108{2000 3.83E+O0 pCi5 1.53E+O0 1.53E+O0

Gross beta BOXK12 699-8-17 02/08/2000 2.18E+OI pCilL 2.80E+O0 2.80E+O0

Iodine-1 29 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+OI pCi/L. u 2.53E+02 2.53E+02

Ruthenium-l 06 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+O0 pCilL 2.56E-01 2.56E-01

Uranium-235 BOXK12 699-8-17 02/08/2000 4.32E-02 pcfi u 2.35E-01 2.35E-01

Uranium-238 BOXK12 699-8-17 02/08/2000 1.32E+O0 pCilL 2.74E-01 2.74E-01

Anhmony-125 BOXJY4 699-9-E2 02/10/2000 2.38E+O0 pCi/L u 2.08E+OI 2.08E+01

Beryllium-7 BOXJY4 699-9-E2 02/10/2000 -1.40E+O0 pCilL u 6.60E+01 6.60E+01

Cesium-134 BOXJY4 699-9-E2 02/10/2000 -3.58E+O0 pcfi u 7.24E+O0 7.24E+O0

Cesiurn-137 BOXJY4 699-9-E2 02/10/2000 -2.92E+O0 pCi/L u 6.93E+O0 6.93E+O0

CobaIt-60 BOXJY4 699-9-E2 02/10/2000 2.31E+O0 pCi/L u 1.00E+OI 1.00E+O1
Europium- 152 BOXJY4 699-9-E2 02/10/2000 4.51E+OO pCi/L u 2.25E+01 2.25E+01

Europium-154 BOXJY4 699-9-E2 02/10/2000 2.82E+O0 pCi/L u 3.20E+01 3.20E+OI

Europium- 155 BOXJY4 699-9-E2 02110/2000 -2. 13E+O0 pcl/L u 1.88E+01 1.88E+OI

Gross alpha BOXJY4 699-9-E2 02/1012000 1.98E+O0 pCi/L J 1.32E+O0 1.32E+O0

Gross beta BOXJY4 699-9-E2 02/10/2000 7.35E+O0 pCi/L 3.llE+OO 3.1 IE+OO

Iodine-129 BOXJY4 699-9-E2 02/10/2000 1.83E-01 pCi/L u 3.52E-01 3.52E-01
Potassium-40 BOXJY4 699-9-E2 02/10/2000-3.63E+01 pCi/L u 1.44E+021.44E+02

Ruthenium-106 BOXJY4 699-9-E2 02/10/2000 -1.07E+01 pCi/L u 6.23E+OI 6.23E+OI
Technetium-99 BOXJY4 699-9-E2 02/10/2000-3.32E+O0 pcifL u 1.25E+01 1.25E+OI
Totalbeta 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+O0 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 1MD>4

Uranium-235 BOXJY4 699-9-E2 02/10/2000 7.15E-02 pCilL u 3.07E-01 3.07E-01

Uranium-238 BOXJY4 699-9-E2 02/10/2000 1.13E+O0 pCi/L 3.88E-01 3.88E-01

Antimony-125(b) BOXJY4 DUP 699-9-E2 DUP 02/10/2000 6.22E-01 pci/L u 2.24E+01

Beryllium-7(b) BOXJY4 DUP 699-9-E2 DUP 02/10/2000 1.72E+01 pCilL u 8.90E+01

Cesium-134(b)
.

BOXJY4 DUP 699-9-E2 DUP 02/10/2000 -5.94E+O0 pCilL u 8.72E+O0

Cesium-137(b) BOXJY4 DUP 699-9-E2 DUP 02/10/2000 1.63E+O0 pCilL u 9.54E+O0

Cobalt-60(b) BOXJY4 DUP 699-9-E2 DUP 02110/2000 -1.84E+O0 pCilL u 9.25E+O0 *

Europium-152(b) BOXJY4 DUP 699-9-E2 DUP O2I1OI2OOO7.70E+O0 pCi/L u 2.39E+01

Europium-154@) BOXJY4 DUP 699-9-E2 DUP 02/10/2000 4.22E+O0 pCi/L u 2.81E+01

Europium-1 55(b) BOXJY4 DUP 699-9-E2 DUP 02/10/2000 -9.94E-01 pci/L u 1.99E+01

Potassium-40(b) BOXJY4 DUP 699-9-E2 DUP 02/10/2000 -2. 14E+01 pCi/L u 2.28E+Q2

Ruthenium-1 06(b) BOXJY4 DUP 699-9-E2 DUP 02/10/2000 7.23E+O0 pCi/L u 8.75E+01

Technetium-99(b) BOXJY4 DUP 699-9-E2 DUP 02/10/2000 2.66E+O0 pCi/L u 1.25E+01

Total beta BOXJY4 DUP 699-9-E2 DUP 02/10/2000 -5. 14E-02 pCilL u 7.41E-D1
radiostrontium(b)

Antimony-125 BOXKCI c3071/’ENw-Mwl 02/09/2000 -3.60E+O0 pcfi u 2.00E+O1 2.00E+OI

Beryllium-7 BOXKC1 ti3071ENw-Mwl 02/09/2000 6.28E+O0 pCiA. u 8.34E+01 8.34E+-01

Cesium-134 BOXKC1 c3071/ENw-Mwl 02/09/20002.48E+O0 pCi~ u 8.47E+O08.47E+O0
Cesium-137 BOXKCI c3071/ENw-Mwl 02./09/20003.44E-01 pCi/L u 8.06E+O0 8.06E+O0

Cobalt-60 BOXKC1 C3071 /ENW-MWl 02/09/2000 5.09E+O0 pcfi u 1.24E+01 1.24E-*01

Europium-152 BOXKC1 C307UENW-MW1 02/09/2000 5.08E-01 pCi/L u 2.19E+01 2. 19E+01

Europium-154 BOXKCI c3071/ENw-Mwl 02/09/2000 1.23E+01 pci/L u 3.14E+01 3.14E+oi

Europium- 155 BOXKCI C307VENW-MW1 02/09/2000 2.20E-01 pCi/L u 1.61E+ol 1.61E+01

Gross alpha BOXKC1 C307 l/ENW-MWl 02/09/2000 5.23E+O0 pci/L 3.23E+O0 3.23E-I-00

Gross beta BOXKC1 c3071/ENw-Mwl 02109/2000 3.07E+01 pCi/L 3.39E+O0 3.39E+O0

Iodine-129 BOXKCI C3071ENW-MW1 02/09/2000 5.62E-02 pCilL u 2.68E-01 2.68E-01

Potassium-40 BOXKC1 C3071/ENW-MWl 02/09/2000 2.08E+01 pcilL u 9.38E+01 9.38E+01

Ruthenium-1 06 BOXKC1 C3071A3NW-MW1 02/09/2000 1.88E+OI pcm u 7.90E+01 7.90E+01

Technetium-99 BOXKC1 C30711ENW-MW1 02/09/2000 8.84E+01 pci5 1.26E+01 1.26E+01

Uranium-234 BOXKCI C30711ENW-MWI 02/09/2000 5.93E+O0 pcti 4.68E-01 4.68E-01

Uranium-235 BOXKC1 C3071/ENW-MWl 0210912000 3.38E-01 pCiL u 3.63E:01 3.63E-01

Uranium-238 BOXKCI C307UENW-MWI 02/09/2000 5.09E+O0 pci/L 4.33E-01 4.33E-01

Antimony-125(b) BOXKCI C30711ENW-MWI 02/09/2000 2.24E+O0 pci/L u 2.36E+01
DUP DUP #-

Beryllium-7@) BOXKC1 C307 I/ENW-MWl 02/09/2000 -1.72E+OI pcm u 7.28E+01
DUP DUP

Cesium-134(b) BOXKCI C3071A3NW-MW1 02/09/2000 -6.55E+O0 pcilL u 8. IIE+OO
DUP

b
DUP

Cesium-137b) BOXKC1 c3071/ENw-Mwl 02/09/2000 I.OIE+OO pcw u 9.54E+O0
DUP DUP

Cobalt-60(b) BOXKC1 c3071/ENw-Mwl 02/09/2000 5.22E+O0 pci/L u 1.15E+01
DUP DUP
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Table C.3. (contd)

Value Lab Reporting
Re~otied Units Oualifier(a) Limit MDAII I Sample

I I Sample
Constituent Number Well Name Date

l\Eumpitun-152(b) IBOXKCI lc3071/ENW-MWl 102/09/2000 -5.36E+O0 pCi/L u 2.18E+01

1.20E+01 pCi/L u 3.39E+01

-2.45E+O0 pCi/L u 2.04E+01

7.26E+O0 pCi/L 2.86E+O0

-5.15E+OI pCi/L u 2.20E+02

2.59E+OI pCi/L u 8.74E+01

K82E+OI pcill 1.27E+Oi

-2.39E+O0 l)ci/L u 2.05E+OI 2.05E+01

II IDUP IDUP I
Europium-1 54(’) BOXKC1 c3071/ENw-Mwl 02/09/2000

DUP DUP

Europium-1 55(b) BOXKCI c3071/ENw-Mwl 02i09/2000
DUP DUP

llGrossalpha(b) lBOXKCI lc3071/ENw-MwI 10%09/2000

II IDUP ~DUP I
Potassium-40@) BOXKC1 c3071/ENw-Mwl 02/0912000

DUP DUP

Ruthenium-l 06@) BOXKC1 C30711ENW-MW1 02109/2000
DUP DUP

]\Technetium-99(b) IBOXKCI IC3071ENW-MWI 102/09/2000
IDUP IDUP I

Antimony- 125 lBOXKC2 IC3072iENW-MW2 102/10/2000

liBervHium-7 lB0xKC2 lc3072mNw-Mw2 10210/20002.17E+01 IpCi/L I U 18.33E+oI 18.33E+01

-2.68E+O0 Ir)Ci/L] U 17.80E+o0 17.80E+00llCesium-134 lBOXKC2 lc3072/ENw-Mw2 10210/2000

Cesium-137 lBOXKC2 [c3072ENw-Mw2 102/10/2000 3.09E+O0 pCilL u 8.90E+O0 8.90E+O0

-3.OIE+OO pCi/L u 9.21E+O0 9.21E+OO

3.31E+O0 DcilL u 2.34E+OI 2.34E+01
Cobalt-60 lBOXKC2 lc3072fENw-Mw2 102/10/2000

Eurouium- 152 IBOXKC2 lc30721ENw-Mw2 lo2/lo/2ooo

llEuronium-]54 lBOXKC2 lc3072/ENw-Mw2 102/10/2000 -1.71E+O0 IpCi/L u 2.63E+01 2.63E+01

-1.29E+O0 pCi5 u 1.52E+OI 1.52E+OI

2.21E+OI pCi/L 3.16E+O0 3. 16E+O0

2.29E+01 l)ci/L 4.47E+O0 4.47E+O0

Europium-155 BOXKC2 C30721ENW-MW2 02/10/2000

Gross alpha BOXKC2 C30721ENW-MW2 02/10/2000

Gross beta BOXKC2 C3072iENW-MW2 02/10/2000

]lIodine-129 lBOXKC2 lc3072ENw-Mw2 102/10/2000 -6.29E-02 pcm u 2.41E-01 2.41E-01

I. IOE+O1 pCi/L u 8.86E+OI 8.86E+OI

-1.12E+01 pciiL u 7.43E+01 7.43E+01

9.96E+O0 pCilL u 1.25E+01 1.25E+01

1.22E+OI pCilL 2.17E-01 2.17E-01

Potassium-40 BOXKC2 C3072VENW-MW2 02/10/2000

Ruthenium- 106 BOXKC2 C3072ENW-MW2 02/10/2000

Technetium-99 lB0xKc2 lc3072~Nw-Mw2 102/10/2000

Uranium-234 lBOXKC2 IC3072/ENW-MW2 102/10/2000

khniurn-235 lB0xKc2 lc30721ENw-Mw2 102I1oI2OOO5.80E-01 IDCi/LI J 12.79E-01 12.79E-01

lh-kmium-238 lB0xKC2 Ic3072ENw-Mw2 loxIo/2ooo 1.09E+OI IDCi/L. I 13.24E-01 13.24E-01

Gross alpha(b) BOXKC2 C30721ENW-MW2 02/10/2000
DUP DUP

Iodine-129(b) BOXKC2 C3072/ENW-MW2 02/10/2000

2.59E+01 pCiiL
I

2.83E+O0

1.66E-02 pcm u 3.36E-01

5.63E+O0 pci/L u 1.84E+OI 1.84E+OI

2.96E+OI pCi5 u 6.79E+OI 6.79E+01

-1.30E+O0 vCi/L u 6.76E+O0 6.76E+O0

I

DUP DUP

Antimony-125 BOXKC3 C30731ENW-MW3 02/10/2000

Beryllium-7 lB0xKc3 lc3073mNw-Mw3 102/10/2000

Cesium-134 lBOXKc3 lc3073ENw-Mw3 lo2/10/2000

llCesium-137 IBOXKC3 Ic3073ENW-MW3 lozlo/2o00m6.78E+O0 uCi/L U

Cobalt-60 BOXKC3 c3073/ENw-Mw3 02/10/2000

Europium-152 BOXKC3 c3073iENw-Mw3 02/101200C

EuroDium-154 BOXKC3 c3073rENw-Mw3 02/1o/2ooc
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Table C.3. (contd)

.
Sample Sample Value Lab Reporting

Constituent Number Well Name Date Reported Units Qualifier(a) Limit MDA

Europium-155
.

BOXKC3 C3073ENW-MW3 02/10/2000-3.16E-01 pCitL u 1.38E-FO1 1.38E+Q1

Gross alpha BOXKC3 c3073/ENw-Mw3 02/10/2000 1.84E+01 pCi/L 2.56E+O0 2.56E+~

Gross beta BOXKC3 C3073ENW-MW3 02/10/2000 1.44E+OI pCi/L 3.94E+O0 3.94E+~—
l]Iodine-129 lB0xKc3 lc3073/ENw-Mw3 102/10/2000 18.33E-03 lDci/L I u 12.09E-01 12.09E-101

Potassium-40 BOXKC3 C30731ENW-MW3 02/1 0/2000 -6.32E+OI pCilL u 2.22E+02 2.22E+02
Ruthenium-106 BOXKC3 C30731ENW-MW302/10/2000-7.06E-01 pCi/L u 6.84E+01 6.84E+~

Technetium-99 BOXKC3 C30731ENW-MW3 02/10/2000 3.82E+O0 Dci/L u 1.25E+01 1.25Ei~

l[Wanium-234 IBOXKC3 lc3073/ENw-Mw3 02/10/2000 17.67E+o0 IpCi/L I \5.05E-01 15.05E-01—
Uranium-235 BOXKC3 c3073/ENw-Mw3 02/10/2000 7.94E-01 pCi/L J 4.63E-01 4.63E-01

Uranium-238 BOXKC3 c3073/ENw-Mw3 02/10/2000 7.96E+O0 pCi/L 5.72E-01 5.72E-~

Gross beta(b) BOXKC3 c3073/ENw-Mw3 02/10/2000 1.57E+OI pciiL 3.83E+~
DUP DUP

Antimony- 125 BOXKC4 c3074/ENw-Mw4 02/10/2000 -9.66E+O0 pCilL u’ 1.53E+01 1.53E-I-01

Beryllium-7 BOXKC4 c3074/ENw-Mw4 02/10/2000 2.00E+O1 pCilL u 7.40E+01 7.40E3~

Cesium-134 BOXKC4 c3074/ENw-Mw4 02/10/2000 -1.44E+O0 pCi/L u 6.56E+O0 6.56E~~

llCesium-137 lB0XKC4 lc3074ENw-Mw4 102/10/200011.59E+oo IDCULI u 17.53E+O0 17.53E+30

Cobalt-60 BOXKC4 C3074ENW-MW4 02/10/2000 -1.24E+O0 pCiiL u 8.99E+O0 8.99E+O0

Europium-152 BOXKC4 C3074ENW-MW4 02/10/2000 1.32E+OI pCilL u 2.38E+01 2.38E~~

Europium-154 BOXKC4 c3074/ENw-Mw4 02/10/2000 -2.61E+O0 pCilL u 2.34E+01 2.34E~~

EuroDium-155 BOXKC4 c3074/ENw-Mw4 02/10/2000 1.97E+O0 DciiL u 1.47E+OI 1.47E--OI

l]Grossalpha IBOXKC4 lc3074/ENw-Mw4 102/10/2000 16.50E+00 IpctiL I 11.37E+O0 II .37E->00—
Gross beta BOXKC4 c3074/ENw-Mw4 02/10/2000 1.40E+01 pci/L 3.20E+O0 3.20E-+00

Iodine- 129 BOXKC4 C3074fENW-MW4 02/10/2000 -6.91E-02 pci5 u 2.59E-01 2.59E-~

Potassium-40 BOXKC4 c3074/ENw-Mw4 02/10/2000 2.74E+01 pCi/L u 1.87E+02 1.87E-~

Ruthenium-106 BOXKC4 c3074/ENw-Mw4 02/10/2000 7.40E-01 Dci/L u 7.35E+01 7.35 E-~

Technetium-99 BOXKC4 C3074/ENW-MW4 02/10/2000 2.81E+01 pCi/L 1.25E+OI 1.25E+01

Uranium-234 BOXKC4 c3074fENw-Mw4 02/10/2000 2.OIE+OO pciiL 7.31E-01 7.31E-~

Uranium-235 BOXKC4 C30741ENW-MW4 O2I1OI2OOO1.93E-01 pCilL u 5.47E-01 5.47E-~

Uranium-238 BOXKC4 c3074/ENw-Mw4 02/10/2000 2.57E+O0 pci/L 6.79E-01 6.79E-~—
Uranium-234(b) BOXKC4 C30741ENW-MW4 02/10/2000 1.98E+O0 pci/L 6.94E-01

DLJP DUP

Uranium-235(b) BOXKC4 C3074ENW-MW4 02/10/2000 2.19E-01 pCi/L u 5. 16E.F
DUP DUP

~Uranium-238°) IBOXKC4 lc3074mNw-Mw4 102/10/200012.44E+o0 lPCtiL I I 16.33E-01
DUP DUP

Antimony- 125 BOXKC5 C30751ENW-MW5 02/09/2000 -9.89E-01 pci/L u 1.81E+01 1.81Efi—
llBervllium-7 IBOXKC5 lc3075/ENw-Mw5 102/09/2000I1.12E+01 lDCi/Ll u 17.61E+01 17.61E+01

Cesium-134 BOXKC5 c3075/ENw-Mw5 02/09/2000 -5.96E+O0 pCi/L. u 5.84E+O0 5.84E+O0
Cesium-137 BOXKC5 c3075/ENw-Mw5 02/09/2000-3.31E+O0pcfi u 6.16E+O0 6.16EG
Cobalt-60 BOXKC5 C3075iENW-MW5 02/09/20005.77E-01 pCi/L u 8.45E+O0 8.45E~—
IEuropium-152 lB0xKc5 lC3075/ENW-MW5 102/09/2000 ]4.32E+O0 IpCi/L I U 11.99E+OI 11.99E+01.
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Table C.3. (contd)

Sample Sample Value Lab Reporting
Constituent Number Well Name Date Reported Units QuaMier(=) Lhnit MDA

Europium-154 BOXKC5 C30751ENW-MW5 02/09/2000 -7.33E-01 pCi/L u 2.37E+01 2.37E+OI

Europium-155 BOXKC5 C30751ENW-MW5 02/09/2000 3.68E+O0 pCiiL u 1.52E+01 1.52E+OI

Gross alpha BOXKC5 C3075ENW-MW5 02/09/2000 3.51E+OO pCi/L 1.85E+O0 1.85E+O0

Gross beta BOXKC5 C30751ENW-MW5 02/09/2000 1.13E+01 pci/L 3. 15E+O0 3.15E+O0

Iodine-129 BOXKC5 C30751ENW-MW5 02/09/2000 7.26E-02 DcifL u 3.20E-01 3.20E-01

Potassium-40 BOXKC5 c3075/ENw-Mw5 02/09/20001.42E+01 pCilL u 1.82E+02 1.82E+02

Ruthenium- 106 BOXKC5 C30751ENW-MW5 02/09/2000 3.18E+O0 pCilL u 7. 17E+01 7. 17E+OI

Technetium-99 BOXKC5 C30751ENW-MW5 0210912000 2.87E+01 pCi/L 1.26E+01 1.26E+01

llUranium-234 lB0xKC5 lc3075/ENw-Mw5 10209/2000 11.45E+O0 IDCi~ I 13.61E-01 13.61E-01 II

llUranium-235 lBOXKc5 Ic3075/ENw-Mw5 102/09/2000 11.60E-02 pCi/L u [2.86E-01 12.86E-01 11

Uranium-238 BOXKC5 C30751ENW-MW5 02/09/2000 9.28E-01 pCi/L J 3.39E-01 3.39E-01

Gross beta@) BOXKC5 c3075/ENw-Mw5 02/09/2000 1.08E+01 pciiL 3.16E+O0
DUP DUP

Iodine- 129(b) BOXKC5 C3075ENW-MW5 02/09/2000 6.23E-02 pCi/L u 2.95E-01
DUP DUP

Antimony-l 25 BOXKC6 C30761ENW-MW6 02/09/2000 2.52E+O0 Dci/L u 2.42E+OI 2.42E+OI

Beryllium-7 BOXKC6 C3076/ENW-MW6 02/09/2000 -3.46E+01 pcin u 6.77E+01 6.77E+01

Cesium-134 BOXKC6 C30761ENW-MW6 02/09/2000 -1.48E+O0 pcfi u 8.88E+O0 8.88E+O0

Cesium-137 BOXKC6 C3076/ENW-MW6 02/09/2000 2.91E-@O pCi/L u 9.79E+O0 9.79E+O0

Cobalt-60 BOXKC6 C30761ENW-MW6 02/09/2000 -2.24E+O0 pci/L u 9.99E+O0 9.99E+O0

EuroDium-152 BOXKC6 C3076/ENW-MW6 02/09/2000 5.04E+O0 tlcifL u 2.34E+OI 2.34E+OI

Europium-154 BOXKC6 C3076/ENW-MW6 02/09/2000 -5.49E-01 pci/L u 3.03E+OI 3.03E+01

Europiurn-155 BOXKC6 C3076iENW-MW6 02/09/2000 -1.26E+O0 pCi/L u 2.02E+OI 2.02E+OI

Gross alpha BOXKC6 C30761ENW-MW6 02/09/2000 7.66E+O0 pci/L 2.49E+O0 2.49E+O0

Gross beta BOXKC6 C30761ENW-MW6 02/09/2000 1.26E+01 DCtiL 3. 17E+O0 3. 17E+O0

l\Iodine-129 lBOXKc6 lc3076ENw-Mw6 102/091200017.98E-02 lpci/Ll u {3.43E-01 13.43E-01 II

l~Potassimn-40 lB0xKc6 IC30761ENW-MW6 102/09/2000 12.74E+OI IpCi/L I U 2.39E+02 2.39E+02 u
Ruthenium-106 BOXKC6 C30761ENW-MW6 02/09/2000 -4.86E+OI pCi/L u 7.68E+OI 7.68E+01

Technetium-99 BOXKC6 C30761ENW-MW6 02/09/2000 7.13E+O0 pcfi u 1.26E+OI 1.26E+OI

Uranium-234 BOXKC6 C30761ENW-MW6 02/09/2000 4.14E+O0 pci/L 2.23E-01 2.23E-01

]lUmium-235 lBOXKC6 IC3076iENW-MW6 102/09/2000 12.16E-01 lpCi/L[ J 12.04E-01 12.04E-01 II

Uranium-238 BOXKC6 C3076A3NW-MW6 02/09/2000 4.36E+O0 pci/L 2.38E-01 2.38E-01

Uranium-234@) BOXKC6 C3076fENW-MW6 02/09/2000 5.18E+O0 pci/L 2.29E-01
DUP DUP

Uranium-235(b) BOXKC6 C3076/ENW-MW6 02/09/2000 1.12E-01 pci/L u 2.84E-01
DUP DUP

Uranium-238@) BOXKC6 C30761ENW-MW6 02/09/2000 4.92E+O0 pci/L
DUP DLJP

3.25E-01

Antimony-1 25 BOXKC7 C3077HWV-MW7 02JI5/2000 -8.47E+O0 pci/L u 1.54E+OI

Beryllium-7 BOXKC7 C30771ENW-MW7 02/15/2000 -1.27E+O0 pci/L u 5.69E+OI

Cesium-134 BOXKC7 c3077/ENw-Mw7 02/15/2000 1.52E+O0 pci/L u 7.91E+OO
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Table”’C.3. (contd)

-
Sample Sample Value Lab Reporting

Constituent Number Well Name Date Reported Units Qualifier(a) Limit MDA

Cesium-137
.

BOXKC7 c3077/ENw-Mw7 02/15/2000 1.34E+O0 pCi/L u 7.69E+O0

Cobalt-60 BOXKC7 C30771ENW-MW7 02/15/2000 6.67E+O0 pCi/L u 1.20E+ti

Europium-152 BOXKC7 C30771ENW-MW7 02/15/2000 8.88E+O0 pCi/L u 2.18E+~

Europium-154 BOXKC7 C30771ENW-MW7 02/15/2000 4.43E+O0 pCi/L u 2.66E+~

Europium-155 BOXKC7 C30771ENW-MW7 02/15/2000 8.04E+O0 pCi/L u 1.73E+ti

Gross alpha BOXKC7 C30771ENW-MW7 02/15/2000 3.OIE+OI pCi/L 4. 14E+~

Gross beta BOXKC7 C30771ENW-MW7 02/15/2000 4.25E+OI pCiiL 5.09E+~

Iodine-1 29 BOXKC7 C30771ENW-MW7 02/15/2000 3.61E-02 pCi/L u 3.03E4T

Potassium40 BOXKC7 c3077/ENw-Mw7 02/15/2000 -2.03E+01 pCi5 u 1.98E+~

Ruthenium- 106 BOXKC7 C3077ENW-MW7 02/15/2000 9.93E+O0 pci5 u 6.76E+~

Technetium-99 BOXKC7 c3077/ENw-Mw7 02/15/2000 -2.01 E-O1 pCi/L u 1.21E+ti

Uranium-234 BOXKC7 C3077ENW-MW7 02/15/2000 I.lSE+OO pCiiL 2.29E-0~

Uranium-235 BOXKC7 C30771ENW-MW7 02/15/2000 8.45E-02 pCi/L u 2. 10E-~

Uranium-238 BOXKC7 C3077ENW-MW7 02/15/2000 1.32E+O0 pCilL 2.45E-~

Antimony- 125(b) BOXKC7 C30771ENW-MW7 02/15/2000 -1. 10E+OO pci/L u 2.26E+~
DUP DUP

Beryllium-7@) BOXKC7 c3077/ENw-Mw7 02/15/2000 -2.72E+01 pCi/L u 7.14E+fi
DUP DUP

Cesium-1 34(b) BOXKC7 C3077ENW-MW7 02/15/2000 -7.55E+O0 pCiiL u 7.74E+~
DUP DUP

Cesium-13Yb) BOXKC7 c3077/ENw-Mw7 02/15/2000 2.74E+O0 pCi/L u 9.13E+~
DUP DUP

Cobalt-60(b) BOXKC7 c3077/ENw-Mw7 02/1 5/2000 -3.69E~Ol pcfi u 8.88E-tz
DUP DUP

Europium-1 52°) BOXKC7 c3077/ENw-Mw7 02/15/2000 -7.75E+O0 pciiL u
DUP DUP

2.16E+fi

Europium-1 54(b) BOXKC7 C30771ENW-MW7 02/15/2000 -3.63E+O0 pci/L u 2.58E4~
DUP DUP

Europium-1 55@) BOXKC7 C30771J3NW-MW7 02/15/2000 -5.70E+O0 pci/L u 1.89E+ti
DUP DUP

Gross alpha(b) BOXKC7 c3077/ENw-Mw7 02/1 5/2000 3.50E+OI pCi/L
DUP DUP

2. 15E4~

Gross betao) BOXKC7 C30771ENW-MW7 02/15/2000 4.43E+OI pCi/L 5. 14E+ti
DUP DUP

Iodine-129(b) BOXKC7 c3077/ENw-Mw7 02/15/2000 -6. 19E-02 pCi/L u 2.74E-~
DUP DUP

Potassium-40(b) BOXKC7 C3077/ENW-MW7 02/15/2000 -5. 16E+01 pCi/L u 2.20E4~
DUP DUP

Ruthenium- 106@) BOXKC7 C3077A3NW-MW7 02/15/2000 1.94E+OI pcfi u 8.71E+ti
DUP DUP

Technetium-99(b) BOXKC7 C3077ENW-MW7 02/15/2000 7.20E+O0 pci/L u 1.21E+ti
DUP DUP

Uranium-234@) BOXKC7 c3077/ENw-Mw7 02/1 5/2000 1.24E+O0 pcm 3.33E-;
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 2.44E-01
DUP DUP

[lUmnium-238(b) lBOXKC7 \c3077/ENw-Mw7 102/15/2000 19.74E-ol lpCi/L I J I 13.05E-01

llAntimOny-125 lB0xKc8 lc3078/ENw-Mw8 [02/1 1/2000 I-2.90E+O0 IpCi/L I U I2.1OE+O1

Beryllium-7 BOXKC8 C30781ENW-MW8 02/1 1/2000 -1.92E-I-01 pCi/L u 6.36E+01

Cesium-134 BOXKC8 C30781ENW-MW8 02/1 1/2000 -5.66E-01 pCilL u 7.59E+O0

Cesium-137 BOXKC8 C3078iENW-MW8. 02/1 1/2000 8.34E-02 Dci/L u 9.OIE+OO

]]Cobalt-60 IBOXKC8 lc3078/ENw-Mw8 102111/2000 12.26E+o0 IpCi/L [ U 19.21E+O0

Europium-152 BOXKC8 C3078~NW-MW8 02/1 1/2000 -3.48E+O0 pCi/L u 2.16E+01

Europium- 154 BOXKC8 C30781ENW-MW8 02/1 1/2000 4.68E+O0 pCi/L u 2.36E+01

Europium- 155 BOXKC8 C3078/ENW-MW8 02/1 1/2000 -9.85E-01 pCilL u 1.70E+OI

Gross abha BOXKC8 C3078/ENW-MW8 02111/2000 6.32E+O0 DciiL 1.41E+O0

llGrossbeta IBOXKC8 lc3078ENw-Mw8 \O.2/l1/2000 18.12E+O0 IpCi/L I 13.13E+O0

Iodine-129 BOXKC8 C30781ENW-MW8 02/1 1/2000 -6.64E-03 pCilL u 2.43E-01

Potassium-40 BOXKC8 C3078/ENW-MW8 02/1 1/2000 -3.72E+OI pCi/L u 2.5 1E+02

Ruthenium-1 06 BOXKC8 C3078/ENW-MW8 021 V20001.79E+01 Mi5 u 7.89E+01

~Technetium-99 lB0xKc8 lc3078ENw-Mw8 10211/2000 I-6.56E-01 lDcfil u I 11.26E+oI

Uranium-234 BOXKC8 C3078/ENW-MW8 02/1 1/2000 3.00E+OO pCi/L 2.64E-01

Uranium-235 BOXKC8 C3078/ENW-MW8 02/1 1/2000 1.82E-01 pCi/L u 3.27E-01

Uranium-238 BOXKC8 C3078/ENW-MW8 02/11/20002.96E+O0 pCi/L 3.94E-01
Antimony-125@) BOXKC8 C30781ENW-MW8 02/11/20001.89E+O0 pCi/L u 2.38E+OI

DUP DUP
Beryllium-7(b) BOXKC8 C30781ENW-MW8 02/11/20003.89E+O0 pci/L u 8.30E+OI

DUP DUP
Cesium-1 34(b) BOXKC8 C30781ENW-MW8 02/1 1/2000 -4.49E+O0 pCilL u 8.32E+O0

DUP DUP

Cesium- 137(b) BOXKC8 C30781ENW-MW8 02/1 1/2000 - 1.63E+O0 pCilL u 9.52E+O0
DLJP DUP

Cobalt-60@) BOXKC8 C3078A3NW-MW8 02/1 1/2000 -4.75E+O0 pCi/L u 9.02E+O0
DUP DUP

Europium-1 52@) BOXKC8 C3078ENW-MW8 02/1 1/2000 -4. 10E+OO pci5 u 2.25E+OI
DUP DUP

Europium- 154@) BOXKC8 C3078ENW-MW8 02/1 1/2000 6.88E+O0 pCilL u 2.97E+OI
DUP DUP

Europium- 155@) BOXKC8 C30781ENW-MW8 02/1 1/2000 5.93E+O0 pcfi u
DUP DUP

2.06E+01

Gross alpha(b) BOXKC8 C3078iENW-MW8 02/1 1/2000 2.20E+01 pcfi 3.15E+O0
DUP DUP

Gross beta(b) BOXKC8 C3078/ENW-MW8 02/1 1/2000 1.30E+01 pcirL 4.04E+O0
DUP DUP

Iodine-129°) BOXKC8 C30781ENW-MW8 02/1 1/2000 1.42E-01 pCi/L u 2.53E-01
DUP DUP
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Table C.3. (contd)

-
“Sample Sample Value Lab

Constituent
Reporting

Number Well Name Date Reported Units Qualifier(’) Limit MDA

Potassium-40(b) BOXKC8 C30781ENW-MW8 02/1 1/2000 1.95E-I-00 pCi/L u 2.28E+;
DUP DUP

Ruthenium-1 06(b) BOXKC8 C3078/ENW-MW8 02/1 1/2000 9.11E+OO pCilL u 8.17E+~
DUP DUP

Technetium-99(b) BOXKC8 C3078/ENW-MW8 02/1 1/2000 -1.40E+O0 pCilL u 1.26E+~
DUP DUP

Uranium-234(b) BOXKC8 C3078/ENW-MW8 02/1 1/2000 2.35E+O0 pCi/L 3.84E-(~
DUP DUP

Uranium-235(b) BOXKC8 C3078/ENW-MW8 02/1 1/2000 2.15E-01 pCi/L u 3.37E-4~
DUP DUP

Uranium-238(b) BOXKC8 C30781ENW-MW8 02/1 1/2000 2.97E+O0 pCi/L 3.19E-1~
DUP DUP

Antimony-1 25 BOXKC9 C3079ENW-MW9 02/1 1/2000 2.56E+O0 pCifL u 2.19E+~

Antimony-1 25(C) BOXKDO c3079/ENw-Mw9 02/1 1/2000 -6.06E+O0 pci/L u 1.68E+m

Beryllium-7 BOXKC9 c3079iENw-Mw9
—

02/1 1/2000 -1.40E+01 pci/L u 7.54E+01

Beryllium-7(c) BOXKDO c3079/ENw-Mw9 02/1 1/2000 -9.20E+O0 pcin u

Cesium-134

7.13E+~

BOXKC9 C3079ENW-MW9 02/1 1/2000 -2.61E-01 pciiL u 7.60E-t~

Cesiurn-134(c) BOXKDO C3079ENW-MW9 02111/2000 -2.39E+O0 pCi/L u 7. 19E+~

Cesium-137 BOXKC9 c3079iENw-Mw9 02/1 1/2000 3.30E+O0 pCiL u 9.66E+~

Cesium-1 37(’) BOXKDO C3079(ENW-MW9 021 1/2000 -1.74E+O0 pCi/L u 6.44E+Z

Cobalt-60 BOXKC9 C3079iE~-MW9 02/1 1/2000 -2.09E+O0 pCi/L u 9.21E-1~

Cobalt-60(c) BOXKDO C3079/ENW-MW9 02/1 1/2000 2.06E+O0 pci/L u 8.67E+~

Europium-152 BOXKC9 C30791ENW-MW9 02/1 1/2000 -3.62E+O0 pci/L u 2.23Ei~

Europium-1 52(C) BOXKDO C3079iENW-MW9 02/1 1/2000 -7.83E+O0 pci/L u 1.75E+ti

Europium-154 BOXKC9 C3079ENW-MW9 02/1 1/2000 -2.56E+O0 pCi/L u 2.36E+~

Europium-1 54(’) BOXKDO C30791ENW-MW9 02/1 1/2000 3.99E+O0 pCi/L u 2.86E-1~

Europium-155 BOXKC9 c3079/ENw-Mw9 02/1 1/2000 2.78E+O0 pci/L u 1.66E+m

Europium- 155(’) BOXKDO C3079fENW-MW9 02/1 1/2000 4.52E+O0 pcilL u L37E+ti

Gross alpha BOXKC9 C30791ENW-MW9 02/1 1/2000 2.21E+01 pCi/L 3.22E+~

, Gross alpha(c) BOXKDO C3079JENW-MW9 02/1 1/2000 2.28E+01 pci/L 3.15E+fi

Gross beta BOXKC9 C3079A3NW-MW9 02/1 1/2000 1.61E+01 pci/L 4.03Ei~

Gross beta(c) BOXKDO C30791ENW-MW9 Ozfl 1/2000 1.59E+OI pci/L 4. 10E+~

Iodine-129 BOXKC9 C3079/ENW-MW9 02/1 1/2000 3.48E-02 pCi/L u 3.65E-~

Iodine-129(c) BOXKDO C3079/ENW-MW9 02/1 1/2000 3.41E-02 pCi/L u 3.09E-~

Potassium-40 BOXKC9 C30791ENW-MW9 02/1 1/2000 -6.76E+01 pcm u 2.40Eti~

Potassium-40(c) BOXKDO c3079/ENw-Mw9 02/1 1/2000 6.17E+01 pCi/L u 8.26Ei~

Rutheniurn-106 BOXKC9 C3079AWW-MW9 02/1 1/2000 4.09E+OI pcw u 8.94E~~

Ruthenium-1 06(’) BOXKDO C3079ENW-MW9 02/1 1/2000 1.04E+OI pCi/L u“ 7.13E-Lti

Technetium-99 BOXKC9 C30791ENW-MW9 02/1 1/200O 4.73E+O0 pci/L “u 1.26E-ti

Technetium-99(c) BOXKDO c3079/ENw-Mw9 02/1 1/200O 5.66E-01 pciiL u 1.26E-fi

Uranium-234 BOXKC9 C3079ENW-MW9 02/1 1/200O 1.26E+01 pCilL 3.37E-~

Uranium-234(c) BOXKDO c3079/ENw-Mw9 02/1 1/200O 1.37E+01 pCilL 3.97E-;
.
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Table C.3. (contd)

Sample Sample Value
Constituent

Lab Reporting
Number Well Name Date Reported Units Qualifier(a) Limit MDA

Uranium-235 BOXKC9 C3079/ENW-MW9 02/1 1/2000 5.24E-01 pCilL 2.62E-01

Uranium-235(c) BOXKDO c3079/ENw-Mw9 02/1 1/2000 4.24E-01 pCi/L 2.95E-01

Uranium-238 BOXKC9 C3079/ENW-MW9 02/1 1/2000 1.23E+OI pCilL 3.04E-01

Uranium-238(c) BOXKDO c3079/ENw-Mw9 02/1 1/2000 1.14E+OI pCi/L 3.71E-01

Gross alpha(b) BOXKC9 C30791ENW-MW9 02111/2000 2.20E+01 pCi/L 3.15E+O0
DUP DUP

Gross beta(b) BOXKDO C3079JENW-MW9 02/1 1/2000 1.30E+OI pCilL 4.04E+O0
DIJP DUP

Iodine-129(b) BOXKC9 C3079/ENW-MW9 02/1 1/2000 1.42E-01 pCi/L u 2.53E-01
DUP DI-JP

Antimony- 125 BOXKD1 E~-31 02/08/2000 -4.50E+O0 pCi/L u. 1.83E+01 1.83E+OI

Beryllium-7 BOXKDI ENW-31 02/08/2000 1.61E-+ol pCi/L u 6.50E+01 6.50E+OI

Cesium-134 BOXKD1 ENW-31 02/08/2000 -5. IIE-01 pCi/L u 7.79E+O0 7.79E+O0

Cesium-137 BOXKD1 ENW-31 02/08/2000 2.28E+O0 pCiL u 7.97E+O0 7.97E+O0

Cobalt-60 BOXKDI ENW-31 02/08/2000 -3.41 E+OO pCiiL u 6.87E+O0 6.87E@0

Europium-152 BOXKDI ENW-31 02/08/2000 8.88E-01 pCi/L u 2.00E+O1 2.00E+O1

Europiurn-154 BOXKD1 ENW-31 02108/2000 -8.76E+O0 pCi/L. u 2.51E+01 2.51E+01

Europium-155 BOXKD1 ENW-31 02/08/2000 1.06E-+00 pci/L u 1.46E+01 1.46E+01

Gross alpha BOXKD1 ENW-31 02/08/20001.19E-WO pci/L u 1.97E+O0 1.97E+O0
Grossbeta BOXKDl ENW-31 02/08/20006.57E+O0 pci/L 2.86E+O02.86E+O0
iodine-l29 BOXKD1 ENW-31 02/08/2000-2.14E-02 pCifL u 3.15E-01 3.15E-01

Potassium-40 BOXKD1 ENW-31 02/08/2000 - 1.69E+OI pCilL u 2.50E+02 2.50E+02

Ruthenium-1 06 BOXKD1 EN?V-31 02/08/2000 -3.53E+O0 pCiiL u 6.41E+01 6.41E+OI

Technetium-99 BOXKDI ENW-31 02/08/2000 -1.53E+O0 pcti u 1.23E+01 1.23E+OI

Uranium-234 BOXKD1 ENW-31 02/08/2000 1.05E+O0 pCi/L 2.77E-01 2.77E-01

Uranium-235 BOXKD1 ENW-31 02/08/2000 1.79E-01 pci5 u 2.13E-01 2.13E-01

Uranium-238 BOXKDI ENW-3 1 02/08/2000 2.46E-01 pcill u 3. IOE-01 3. IOE-01

Antimony-125 BOXKD2 ENW-32 02/08/2000 5. 17E+O0 pciiL u 1.80E+01 1.80E+01

Beryllium-7 BOXKD2 ENW-32 02/08/2000 -1.41E+OI pcin u 5.96E+01 5.96E+01

Cesium-134 BOXKD2 ENW-32 02/08/2000 7.41E-01 pcfi u 8.61E+O0 8.61E+O0

Cesiurn-137 BOXKD2 ENW-32 02/08/2000 -2.35E+O0 pci/L u 7.49E+O0 7.49E+O0

Cobalt-60 BOXKD2 ENW-32 02/08/2000 -1.08E+O0 pCi/L u 8.81E+O0 8.81E+O0

Europium-152 BOXKD2 ENW-32 02/08/2000 -6.21E+O0 PCUL u 1.83E+OI 1.83E+Ol

Europium-154 BOXKD2 ENW-32 02/08/2000 -5.71E-01 pCi5. u 2.29E+01 2.29E+01

Europium-155 BOXKD2 ENW-32 02/08/2000 6.65E-01 pCiiL u 1.74E+OI 1.74E+OI

Gross alpha BOXKD2 ENW-32 02/08(2000 2.16E+O0 pci5 J 1.95E+O0 1.95E+O0

Gross beta BOXKD2 ENW-32 0210812000 8.35E+O0 pci/L 2.87E+O0 2.87E+O0

Iodine- 129 BOXKD2 ENW-32 02/08/2000 5.7$3E-02 pCi/L u 2.43E-01 2.43E-01

Potassium-40 BOXKD2 ENW-32 02/08/2000 -5.63E+OI pCilL u 1.17E+02 1.17E+02

Ruthenium-I 06 BOXKD2 ENW-32 02/08/2000 -2.26E+01 pCilL u 6.45E+01 6.45E+OI

Technetium-99 BOXKD2 ENW-32 02/08/2000 2.96E+O0 pCilL u 1.23E+01 1.23E+OI
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Table C.3. (contd)

Sample Sample Value Lab Reporting
Constituent Number Well Name Date Reported Units Qualifier(’) Limit 3MDA

Uranium-234 BOXKD2 ENW-32 02/08/2000 1.12E+O0 pCi/L

3

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 pCilL J 3.90E-01 3.90E-01

Quality Control Samples

Antimony- 125(d)

<

.
BOXK43 EBL 1211699-13-3A 02/07/2000 2.28E+O0 pCi/L u 2.13E+OI

Beryllium-7(d) BOXK43 EBL 121/699-13-3A 02/07/2000 -4.67E+O0 pCilL u“ 6.51E+01

Cesium-1 34(d) BOXK43 EBL 1211699-13-3A 02/07/2000 -1.16E+O0 Dci/L u 8.09E+O0 -

Cesium-137(d) BOXK43 EBL 1211699-13-3A 02f0712000 5.71E-01 pCi/L u

4

9.00E+OO
Cobalt-60(d) BOXK43 EBL1211699-13-3A02/07/2000-2.80E+O0pCilL u’ 6.36E+O0

Europium-1 52(d) BOXK43 EBL 121/699-13-3A 02/07/2000 1.49E+01 pci.iL u 2.27E+01

Europium-1 54(d) BOXK43 EBL 1211699-13-3A 02/07/2000 -4.48E+O0 uciiL u 2.33E+01

Europium-155(d) lB0xK43 \EBL12U699-13-3A 02/07/2000]-].02E+01 pCi/LI U 311.46E+01

Gross alpha(d) BOXK43 EBL 121/699-13-3A 02/07/2000 4.17E-01 pCi/L u

4

6.82E-01

Gross beta(d) BOXK43 EBL 121/699-13-3A 02/07/2000 0.00E+OO pCi5 u 2.71E+-00

Iodine-129(d) BOXK43 EBL 1211699-13-3A’ 02/07/2000 -2. 19E-02 pCi/L u 2.35E-01

Plutonium-23 8(d) BOXK43 EBL 121J699-13-3A 02/07/2000 -2.99E-03 Dci/L u 1.5lE-01

llPlutonium-239/240(d) lBOXK43 IEBL 121/699-13-3A 102/07/2000

Potassiurn-40(d) BOXK43 EBL121/699-13-3A 02/07/2000
Ruthenium-106(d) BOXK43 EBL1211699-13-3A02/07/2000
Strontium-89/90(o BOXK43 EBL121/699-13-3A 02/07/2000

2.99E-03 InCiLLI U I 11.50E-01 II

2.50E+01 pCilL u

+

2. 19E+02

1.79E+01 pci/L u 7.61E+01

-9.09E-03 DCi/L u 6.79E-01

llTechnetium-99(d) IBOXK43 IEBL 121/699-13-3A 102/07/2000 I-3.33E+O0 lDci/Ll U I 11.22E+01 II. t
Uranium(o BOXK43 EBL1211699-13-3A02/07/20004.36E-03 ugiL u

<

7.29E-02

Uranium-234(o BOXK43 EBL 1211699-13-3A 02/07/2000 3.96E-02 pCi/L u 2.15E-01

Uranium-235(d) BOXK43 EBL 121/699-13-3A ‘ 02/07/2000 7. 16E-02 vCi/L u 2.80E-01

k-kanium-238(o iBOXK43 IEBL 121/699-13-3A 102/07/2000 I-4.15E-02 IDCi/L[ u \3.33E-fll

Strontium-89190(b) BOXK43 EBL 1211699-13-3A 02/07[2000
DUP DUP

Antimony-1 25(’) BOXK46 EBL 122j699-13-3A 02107/2000

Beryllium-7(c) BOXK46 EBL 1221699-13-3A 02/07/2000

Cesium-1 34(’) BOXK46 EBL 1221699-13-3A 02/07/2000

llCesium-137(e) IBOXK46 IEBL 122/699-13-3A 102/07/2000

Cobalt-(iO(e) BOXK46 IEBL 122/699-13-3A 102/07/2000

Europimn-1 52(C) IBOXK46 ]EBL 122/699-13-3A ]02/07/2000

Euro~iurn-1 54(’) lB0xK46 IEBL 122/699-13-3A 102/07/2000

1.84E-01 pCi/L u
II

6.41E-01

2.05E+O0 pciiL u

i

2.20E-EOl

1.22E+01 pCilL u 7.79E-I-01

-8.49E+O0 pCilL u 8.09E+O0

-4.64E+O0 pCi/L u 8.49E+O0

-5.49E+O0 pCifL u 6.68E+O0
i1.02E+01 pCi/L u 2.39E+01

2.89E+O0 DciiL u 2.92 E-tOl 6

Europium-1 55(C) BOXK46 EBL 1221699-13-3A 02i0712000 -8.77E-01 pci/L u

1

1.89E+01

Gross alpha(c) BOXK46 EBL 122i699-13-3A 02/07/2000 1.02E-02 pci/L u 9.34E-01

Gross beta(’) BOXK46 EBL 1221699-13-3A 02/07/2000 7.25E-01
4-

pCi/L u 2.67E+O0

Iodine-129(’) BOXK46 EBL 1221699-13-3A 02/07/2000 9.97E-02 DCi/L u 3.1OE-O1

Plutonimn-238(e) BOXK46 IEBL 122/699-13-3A 102/07/2000 I-2.79E-03 IpCi/L I U 11.40E~

Plutonium-239/240(’) BOXK46 IEBL 1221699-13-3A 02/07/2000 10.00E+OO pCi/L-I U 19.43E~

C.18



.

3

*

Table C.3. (contd)
J

Sample Sample Value Lab Reporting
Constituent Number Well Name Date Reported Units Qualifiefi) Limit MDA

Potassium-40(=) BOXK46 EBL 1221699-13-3A 02/07/2000 -4.41E+O1 pCi/L u 2.30E+02

Ruthenium-l 06(’) BOXK46 EBL 122/699-13-3A 02/07/2000 2.87E+01 pCiiL u 9.08E+01

Strontium-89190(e) BOXK46 EBL 122/699-13-3A 02/07/2000 -2.00E-01 pCilL u 6.51E-01

Technetium-99(e) E30XK46 EBL 1221699-13-3A 02/07/2000 -3.90E+O0 pCilL u 1.22E+O}

Uranium(c) BOXK46 EBL 1221699-13-3A 02/07/2000 6.05E-03 uglL u 7.29E-02

Uranium-234(e) BOXK46 EBL 122/699-13-3A 02/07/2000 2.66E-02 pCitL u 2.51E-01

Uranium-235(e) BOXK46 EBL 1221699-13-3A 02/07/2000 3.37E-02 pci/’L u 2.22E-01

Uranium-238(e) BOXK46 EBL 1221699-13-3A 02/07/2000 -1.42E-02 pcti u 2.37E-01

Gross beta(b) BOXK46 EBL 1221699-13-3A 02/07/2000 2.58E-01
DUP

pCilL u
DUP

2.71E+O0

Technetium-99(b) BOXK46 EBL 1221699-13-3A 02/07/2000 4.46E+O0 pCi/L u 1.23E+OI
DUP DUP

Antimony-1 25 BOXK32 EBL 123/699-13-lB 0308/2000 -1.72E+O0 pCi/L u 1.84E+01

BeryHium-7 BOXK32 EBL 123/699- 13-lB 02/08/2000 -4.00E+OO pCi5 u 6.21E+OI i

Cesium-134 BOXK32 EBL 123/699-13-lB 02/08/2000 -2.25E+O0 pCi/L u 6.65E+O0 1

Cesimn-137 BOXK32 EBL 123/699-13-lB 02/08/2000 1.91E+O0 pcfi u 9.48E+O0

Cobalt-60 BOXK32 EBL 123/699-13-lB 02/08/2000 -1.90E+O0 pci/L u 8.09E+O0

Europium-152 BOXK32 EBL 123/699-13-1B 02/08/2000 5.18E+O0 pCilL u 1.84E+01

Europiurn-154 BOXK32 EBL 1231699-13-lB 02108[2000 -5.30E+O0 pci5 u 2. 15E+01

Europium- 155 BOXK32 EBL 1231699-13-lB 02/08/2000 3.29E+O0 pCi/L u

Gross alpha

1.77E+oI

BOXK32 EBL 123/699-13-lB 02/08/2000 2.33E-01 pciiL u 8.90E-01

Gross beta BOXK32 EBL 1231699-13-lB 02/08/2000 3.34E-01 pci5 u 2.64E+O0

Iodine-1 29 BOXK32 EBL 123/699-13-lB 02/08/2000 5.29E-02 pci/L u 3.23E-01

Plutonium-238 BOXK32 EBL 123f699-13-IB 02/08/2000 -7.04E-03 pci/L u 2.OIE-01

Plutonium-239/240 BOXK32 EBL 123/699-13-lB 02/08/2000 -7.04E-03 pci5 u 2.OIE-01

Potassium-40 BOXK32 EBL 1231699-13-IB 02/08/2000 -1.16E+O0 pcti u 1.32E+02

Ruthenium-1 06 BOXK32 EBL 1231699-13-lB 02/08/2000 -1.13E+OI pcifL u 5.79E~Ol

Strontium-89/90 BOXK32 EBL 123/699-13-lB 02/08/2000 1.OIE-01 pciiL u 6.83E-01

Technetium-99 BOXK32 EBL 1231699-13-lB 02/08/2000 -8.21E+O0 pCi/L. u 1.23E+OI

Uranium BOXK32 EBL 1231699-13-lB 02/08/2000 1.54E-02 ugiL u 7.29E-02

Uranium-234 BOXK32 EBL 1231699-13-IB 02/08/2000 8.06E-02 pCi/L u 2.28E-01

Uranium-235 BOXK32 EBL 123/699-13-lB 02/08/2000 -2.56E-02 pcfi u 2.83E-01

Uranium-238 BOXK32 EBL 123/699-13-lB 02/08/2000 4.39E-02 pci5 u 3.41E-01

Plutonium-238(b) BOXK32 EBL 123/699-13-lB 02/08/2000 -7.14E-03 pci/L u 2.04E-01
DUP DUP

Piutonium-239/240(b) BOXK32 EBL 123/699-13-lB 02/08/2000 4.45E-02 pcil’L u 1.21E-01
DUP DUP

Antimony- 125 BOXJW1 EBL 124iENW-MW5 02K)9/2ooo -1.07E+O0 pcin u 2.12E+01 2. 12E+OI

BeryHium-7 BOXJWI EBL 124/ENW-MW5 02/09/2000 -1.61E+01 pCi/L. u 5.56E+OI 5.56E+01

Cesium-134 BOXJW1 EBL 124/ENW-MW5 02/09/2000 -3.50E-HIO pca u 7.07E+O0 .7.07E+O0

Cesium-137 BOXJWI EBL 124/ENW-MW5 02/09/2000 2.57E+O0 p@L u 8.70E+O0 8.70E+O0
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Table C.3. (contd)

t
Sample Sample Value Lab Reporting

Constituent Number Well Name Date Reported Units Qualifier(a) Limit JMDA

Cobah-60 BOXJW1 EBL 124fENW-MW5 02/09/2000 -3.62E+O0 pCi/L u 7.18E+O0 7.18E+30

Europium-152 BOXJW1 EBL 124/ENW-MW5 02/09/2000 -9.53E+O0 pCilL u 1.64E+OI 1.64E+31

Europium-154 BOXJW1 EBL 1241ENW-MW5 02/09/2000 -2.37E+O0 pCi/L u 1.85E+01 1.85E+191

Europium-155 BOXJW1 EBL 124tENW-MW5 02/09/2000 7.00E+OO pCi/L u 1.59E+OI 1.59E+’D1 .

Gross alpha BOXJW1 EBL 124/ENW-MW5 02/09/2000 -8.97E-02 pCi/L u 9.09E-01 9.09E-01
Grossbeta BOXJW1 EBL124/ENW-MW502/09/20008.27E-01 pCi/L u 2.67E+O0 2.67E+O0

iodine-129 BOXJW1 EBL 124/ENW-MW5 02/09/2000 7.08E-02 pCi/L u 3.53E-01 3.53E-O1

Plutonium-238 BOXJWI EBL 1241ENW-MW5 02/09/2000 0.00E+OO pCi/L u 9.26E-02 9.26E-02
Plutonium-2391240BOXJWI EBL124fiNW-MW502/09/20000.00E+OO pCi/L u 9.26E-02 9.26E-02

Potassium-40 BOXJW1 EBL 124iENW-MW5 02/09/2000 1.16E+01 pCi/L u 1.85E+02 1.85E+02

Ruthenium-1 06 BOXJW1 EBL 1241ENW-MW5 02/09/2000 5.43E+O0 pCiiL. u 6. 18E+01 6.18E+OI

Technetium-99 BOXJWI EBL 124/ENW-MW5 02/09/2000 2.90E+O0 pCi/L u 1.22E+OI 1.22E+01

Total beta BOXJW1 EBL 1241ENW-MW5 02/09/2000 2.93E-01 pCi/L u 7.57E-01 7.57E-01
radiostrontium

Uranium BOXJW1 EBL 1241ENW-MW5 02/09/2000 2.72E-03 @- u 7.29E-02 7.29E-02

Uranium-234 BOXJWI EBL 1241ENW-MW5 02/09/2000 3.04E-02 pci/L u 3.86E-01 3.86E-01

Uranium-235 BOXJW1 EBL 1241ENW-MW5 02/09/2000 -3.04E-02 pCi/L u 3.05E-01 3.05E-01

Uranium-238 BOXJW1 EBL 1241ENW-MW5 02/09/2000 8.92E-02 pCi/L u 3.62E-01 3.62E-01

Gross beta(b) BOXJWI EBL 124JENW-MW5 02/09/2000 5.OIE-01 pCi/L u 2.67E+O0
DUP DUP

Technetium-99(b) BOXJW1 EBL 1241ENW-MW5 02/09/2000 1.51E+OO pCi/L u 1.22E+01
DUP DUP

Total beta BOXJWI EBL 124/ENW-MW5 02/09/2000 2.43E-01 pCi/L u 7.37E-01
radiostrontium(b) DUP DUP

Uranium(b) BOXJW1 EBL 1241ENW-MW5 02/09/2000 1.03E-02 ugfL u 7.29E-02
DUP DUP

Antimony-1 25 BOXJV5 FTB 3221699-13-3A 02/07/2000 1.61E+O0 pCi/L u 1.89E+-01

Beryllium-7 BOXJV5 FTB 3221699-13-3A 02/07/2000 -2.34E+01 pCi/L u 5.79E+-01

Cesium-134 BOXJV5 FTB 322/699-13-3A 02/07/2000 -2.14E+O0 pCilL u 6.93E+O0
Cesium-137 BOXJV5 FTB322/699-13-3A 02/07/20002.37E+O0 pcin u 7.95E+O0

Cobalt-60 BOXJV5 FTB 3221699-13-3A 0210712000 3.08E+O0 pCi/L .U 1.04E+01

Europium-152 BOXJV5 FTB 3221699-13-3A 02/07/2000 5.97E-01 pCilL u 1.97E+01

Europium- 154 BOXJV5 FTB 3221699-13-3A 02/07/2000 2.84E+O0 pCi/L u 2.22E+OI

Europium-155 BOXJV5 FTB 3221699-13-3A 02/07/2000 -1.83E-01 pCi5 u 1.50E--O1

Gross alpha BOXJV5 FTB 3221699-13-3A 02/07/2000 2. 14E-01 pCi/L u 9.28E-01 c

Gross beta BOXJV5 FTB 322/699-1 3-3A 02/07/2000 7.76E-01 pCi/L u 2.67E+O0

Iodine-129 BOXJV5 FTB 322/699-13-3A 02/07/2000 1.43E-01 pCi/L u 3.46E-01

Ph.stonium-238 BOXJV5 FTB 3221699-13-3A 02/07/2000 0.00E+OO pCi/L u 9.30E-02
#

Plutonium-239/240 BOXJV5 FTB 322/699-13-3A 02/07/2000 -2.75E-03 pCi/L u 1.38E-01

Potassium-40 BOXJV5 FTB 3221699-13-3A 02107/2000 -1.08E+OI pci/L u 1.65E+02

Ruthenium-1 06 BOXJV5 FTB 3221699-13-3A 02/07/2000 7.21E+O0 pCi/L u 7.43E+OI
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Table C3. (contd)

Sample Sample Value Lab Reporting
Constituent Number Well Name Date Reported Units Qualifier(’) Limit MDA

Strontium-89/90 BOXJV5 FTB 3221699-13-3A 02/07/2000 2.20E-01 pCi/L u 6.17E-01

Technetium-99 BOXJV5 FTB 322/699-13-3A 02/07/2000 -2.51E+OO pCi/L u 1.22E+01

Uranium BOXJV5 FTB 322f699-13-3A 02/07/2000 1.18E-03 ugi’L u 7.29E-02

Uranium-234 BOXJV5 FTB 3221699-13-3A 02/07/2000 1.12E-01 pCi/L u 2.64E-01

Uranium-235 BOXJV5 FTB 3221699-13-3A 02/07/2000 1.16E-01 pCilL u 2.52E-01

Uranium-23 8 BOXJV5 FTB 3221699-13-3A 02/07/2000 1.19E-01 pCi/L u 2.38E-01

Gross alpha(b) BOXJV5 DUP FTB 322/699-13-3A 36563 2.33E-01 pCi/L u 8.34E-01
DUP

Antimony-1 25 BOXK24 FTB 323/699-21-6 02/07/2000 -1.06E+01 pCiiL u 1.76E+OI 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 pCilL u 8.44E+O0 8.44E+O0

Cesium-137 BOXK24 FTB 323/699-21-6 02/07/2000 -1.84E+O0 pCi/L u 8.17E+O0 8.17E+O0

Cobalt-60 BOXK24 FTB 323/699-21-6 02/07/2000 1.73E-01 pCiiL u 7.81E-WI 7.81E+O0

Europium-152 BOXK24 FTB 323/699-21-6 02/07/2000 4.80E+O0 pCilL u 2.32E+01 2.32E+01

Europium-154 BOXK24 FTB 323/699-21-6 02/07/2000 -8. 12E+O0 pCiiL u 2. 10E+O1 2.1OE+OI

Europium-155 BOXK24 FTB 323/699-21-6 02/07/2000 1.21E+01 pCilL u 1.79E+01 1.79E+01

Gross alpha BOXK24 FTB 323/699-21-6 02/07/2000 3.12E-01 pCi/L u 9.16E-01 9.16E-01

Gross beta BOXK24 FTB 323/699-21-6 02/07/2000 1.13E+O0 pCi/L u 2.52E+O0 2.52E-+00

Iodine-129 BOXK24 FTB 323/699-21-6 02/07/2000 -1.83E-02 pcfi u 3.18E-01 3.18E-01

Potassium-40 BOXK24 FTB 323/699-21-6 02/07/2000 1.33E-I-02 pCi/L 6.69E+01 6.69E+OI

Ruthenium-1 06 BOXK24 FTB 323/699-21-6 02/07/2000 -1.03E+OI pCi/L u 7.68E+OI 7.68E+01

Technetium-99 BOXK24 FTB 323/699-21-6 02/07/2000 -4.05E-01 pCiiL u 1.23E+01 1.23E+01

Uranium-234 BOXK24 FTB 323/699-21-6 02107/2000 -1.06E-02 pCilL u 2.21E-01 2.21E-01

Uranium-235 BOXK24 FTB 323/699-21-6 02/07/2000 -1.06E-02 pCi/L u 2.21E-O] 2.21E-01

Uranimn-238 BOXK24 FTB 323/699-21-6 02/07/2000 2.66E-02 pcfi u 2.50E-01 2.50E-01

Iodine-129(b) BOXK24 FTB 323/699-21-6 02/07/2000 1.27E-01 pCilL 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.
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Table C.4. Radionuclide Results for 618-11 Burial Ground Investigation, 325 Radiochemical
Processing Group, February 2000

Sample Sample Value Lab
Constituent Number Well Name Date Reported Units Qualifier Comments 1

Tc-99Rad BOXJT6 699-13-3A 02/07/2000 5.45E+01 pCilL MeasuredActivities
Disks

Tc-99Rad BOXJT6 699-13-3A 02107120005.77E+OI pCi/L

i

MeasuredActivities/LabDuplicate
Disks DUP DUP

Sr-90Rad BOXJT6 699-13-3A 02/07/2000 <2 pCi/L MeasuredActivities/Corrected(’)
Disks

Sr-90Rad BOXJT6 699-13-3A 02/07/2000 <2 pci/L
Disks

MeasuredActivities/
DUP DUP Corrected(a)/LabDuplicate

(a) Basedonrecount8daysafterseparation.
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Table C.5. tionmd Alblini~Results for618-ll Btial@o~d kvestigation, Febm~2OOO

.

Sample Value Lab Dilution Reporting
Constituent Number Weil Name Sample Date Reported Units Qualifier(’) Factor Limit MDL

Chloride BOXJY9 699-10-E12 02/08/2000 11.2 m~L 10 2 0.35
Fluoride BOXJY9 699-1 O-E12 02108/2000 0.26 mg/L 1 0.1 0.01
Nitrate as N BOXJY9 699-10-E12 02/08/2000 6.8 mg/L 10 0.2 0.11

itrite as N BOXJY9 699-10-EI2 02/08/2000 ND -mg/L u. 1 0.02 0.0074

Sulfate BOXJY9 699-10-EI2 02/08/2000 35.4 mg/L 10 5 1.1
Total Alkalinity BOXJY9 699-10-E12 02/08/2000 252 mg/L 1 5 2.2
Chloride BOXJV7 699-1 2-4D 0210712000 11 m.dL 10 2 0.35

mg/L I 1 0.1 I 0.01
lmz/L [ 10 0.2 0.11 I

Fluoride BOXJV7 699-12-4D 02/07/2000 0.31
Nitrate as N BOXJV7 699-12-4D 0210712000 6.3
Nitrite as N BOXJV7 699-12-4D

Sulfate BOXJV7 699-12-4D
T@nl Alkaiinitv RO?/ TV7 6WL1 7-41-)

Chloride - BOXJW6 699-13-IA 02/08/2000 2.8 -mg/L 1 0.2 0.035
Fluoride BOXJW6 699-13-IA 02/08/2000 0.36 mg/L 1 0.1 0.01
Nitrate as N BOXJW6 699-13-1A 02/08/2000 1.6 mg/L 2 0.04 0.021
Nitrite as N BOXJW6 699-13-1A 02/08/2000 ND mg/L u 1 0.02 0.0074
Sulfate IBOXJW6 699-13-1A 02/08/2000 25.1 lmdL 2 1 0.22

) 02/07/2000 ND mg/L u 1 0.02 0.0074
) 02/07/2000 47.7 mg/L 10 5 1.1

-— . ..... ..... . . ,- ”..” . , ,.,.- .- .J 02/07/2000 128 mglL 1 5 2.2

1[1 UUI1 f’UICilllI1lLY tDUAJ VV U lu77-1>-14-l I vu LJOILUUU I 1 JL Illlwld I 11 1 > I ‘L.Z II

Chloride BOXJX5 699-13-lB 02/08/2000 I 1.4 I -mg/L 1 0.2 0.035
Fluoride BOXJX5 699-13-lB 02/08/2000 0.36 lmtiL 1 I 0.1 I 0.01 I

Nitrate as N BOXJX5 699-13-lB 0210812wv I
Nitrite as N BOXJX5 699-13-lB (DI(-W7000

I
-e .–

A.fi 0.021 mg/L 1 0.02 0.011

I.- .-, -.. . I ND mg/L u 1 0.02 0.0074
IA-i/noI*nArl -n L —_/I - , n --Sulfate IBOXJX5 699-13-lB tI.L/vO/Luuu Lu.v mglL ,4 U.LL

Total Alkalinity IBOXJX5 699-13-lB 02/08/2000 128 mglL 1 ; 2.2
Chloride BOXJX9 699-13-lC 02/08/2000 14.4 m~/L 5 1 0.17
Fluoride BOXJX9 699-13-IC 0210812L-- _l
Nitrate as N BOXJX9 699-13-IC 02/08/2000

. . .
I –--e — !

!000 2.3 m~L 1 0:1 0.01
1 I 0.023 m.g/L I 1 0.02 0.011

J

Nitrite as N BOXJX9 699-13-lC 02/08/2000 ND -mg/L u 1 0.02 0.0074
Sulfate BOXJX9 699-13-lC 02108/2000 2 mg/L 1 0.5 0.11
TotalAlkalinity BOXJX9 699-13-lC 02108/2000 158 mg/L 1 5 2.2
Chloride BOXJT3 699-13-3A 0210712000 14.9 mg/L 5 1 0.17
Chloride(b) BOXJV1 699-13-3A 02/07/2000 14.8 rnd- 5 1 0.17
Fluoride BOXJT3 699-13-3A 02/07/2000 0.26 mg/L 1 0.1 0.01
Fluoride(b) BOXJW 699-13-3A 02/07/2000 0.26 mg5 1 0.1 0.01
NitrateasN BOXJT3 699-13-3A 02/07/2000 22.8 mg/L 50 1 0.53
NitrateasN(b) BOXJV1 699-13-3A 0210712000 23.3 m#L 50 1 0.53
NitriteasN BOXJT3 699-13-3A 02/07/2000 ND mg/L u 1 0.02 0.0074
NitriteasN(b) BOXJV1 699-13-3A 02/07/2000 ND mg/L u 1 0.02 0.0074
Sulfate BOXJT3 699-13-3A ozo7i2000 62.4 mg/L 5 2.5 0.54
Sulfate(b) BOXJV1 699-13-3A 02/07/2000 62.7 mg/L 5 2.5 0.54
TotalAlkalinity BOXJT3 699-13-3A 02/07/2000 150 mg/L 1 5 2.2
TotalAlkalini b) BOXJV1 699-13-3A 02/07/2000 152 mm 1 5 2.2
Chloride(c) BOXJT3 699-13-3A DUP 02/07/2000 14.8 mg/L 5 1 0.17

DUP
Fluoride(c) BOXJT3 699-13-3A DUP 02/07/2000 0.27 mg/L 1 0.1 0.01

DUP
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Table C.5. (contd)

Sample Value Lab Dilution Reporting
Constituent Number WellName SampleDate Reported Units Qualifier(=)Factor Limit

1
MDL,

Nitrateas N(c) BOXJT3 699-13-3ADUP 02/07/2000 22.5 mg/L 50 1 0.53
DUP

Nitriteas N(c) BOXJT3 699-13-3ADUP 02/07/2000 ND mg/L u 1 0.02
1

0.0074
DUP

Sulfate(c) BOXJT3 699-13-3A DUP 02/07/2000 62.2 mg/L 5 2.5 0.54
DUP

Total Alkalinity(c) BOXJT3 699-13-3A DUP 02/07/2000 146 mg/L 1 5 2.2 1
IIDUP III I I I II

tlChloride IBOXKI9 1699-15-15B 102/08/2000 8.6 lmtiL I 10 2 0.35II
Fluoride BOXKI 9 699-15-15B 0210812000 0.34 -mg/L 1 0.1 0.01
Nitrate as N BOXK19 699-15-15B 0210812000 6.1 mg/L 10 0.2 0.11
Nitrite as N BOXK19 699-15-15B 02/08/2000 ND m~L u 1 0.02

1

0.0074

Sulfate BOXK19 1699-15-15B 02/08/2000 90.6 m#L 10 5 1.1
!Total AIkaliniW lB0xK19 1699-15-15B 102/08/2000 124 ! -mz/L I I 1 I 5 I 2.2 -u
Chloride - BOXK14 699-17-5 02/07/2000 12.4 -mg/L 5 1 0.17
Fluoride BOXK14 699-17-5 02/0712000 0.26 mg/L 1 0.1 0.01
Nitrate as N BOXK14 699-17-5 02/07/2000 16.4 mg/L 50 1 0.53
Nitrite as N BOXK14 699-17-5 02/07/2000 0.097 m.dL 1 0.02 10.0074

ItSulfate IBOXK14 1699-17-5 102/07/2000 46.5 I -mzfL I I 5 2.5 0.5411
Total Alkalinity BOXK14 699-17-5 02/07/2000 102 -mg/L 1 5 2.2
Chloride BOXK22 699-21-6 02[07/2000 10.7 mg/L 5 1

1

0.17.
Fluoride BOXK22 699-21-6 02/0712000 0.19 mglL 1 0.1 0.01

)00 9.5 mg/L 20 0.4 0.21
iitriteas N IBOXK22 1699-21-6 102/07/2000 0.044 mz/L 1 0.02 0.0074

l—---–—– 1... I
-—.-..—.

IBOXK22 1699-;i-6 lo2f0712c
Ilx

ll&lfate IBOXK22 1699-21-6 102/07/2000 28.9 I -mzlL 5 2.5 0.5411
Total Alkalinity BOXK22 699-21-6 02/07/2000 I 102 \mdL I 1115 I 2.2 II

Chloride BOXKI 1 699-8-17 02108120.- !
Fluoride BOXK11 699-8-17 02/08/2000

. .
1 ---g —

)0(-) 10.4 mg/L 5 1 0.17
0.38 mg/L 1 0.1 0.01“-4

Ik

itrate as N IBOXK11 ]699-8-17 102/08/2000 71- m~ I 10 I 0.2 0.11
itrite as N IBOXKI 1 !699-8-17 102/08/2000 I ND {mtiL u 1 0.02 III 0.0074t ,

Sulfate BOXK11 699-8-17 0210812000 54.8 I -mg/L 10 I 5 1.1
Total Alkalinity BOXK11 699-8-17 0210812000 121 lmdL t I 1 5 I 2.2 11
Chloride BOXJY3 699-9-E2 02110/20
Fluoride BOXJY3 699-9-E2 02/1 0/20
Nitrate as N BOXJY3 699-9-E2 02/1 0/2000 3.2 I -mtiL I 5 I 0.1 0.2211

.-. ---a —

)00 11.5 mgjL 5 1 0.17

)00 0.34 mg/L 1 0.1 0.01‘“-~

IBOXJY3 1699-9-E2 102/10/2000 I ND I -mg/L u I 1 0.02

I II

\0.0074

1BOXJY3 1699-9-E2 lo2/10/2000 41.6 ]mfi I 5 2.5 0.54

L
llTotaIAlkalinity BOXJY3 699-9-E2 oil 0/2000 138 ‘“u-mg/L 1 5 2.2

BOXK99 c3071/ 02/09/2000 16.5 m~L 20 4 0.69
ENW-MWI

,99 c3071f 02/09/2000 0.23 mg/L 1 0.1 0.01
FNW-MW1 1—-.,.. .. . .

f

NitrateasN BOXK99 C30711 02/09/2000 12.4 mg/L 20 0.4 0.21
ENW-MW1

Nitrite as N BOXK99 C30711 02/09/2000 ND mg/L u 1 0.02
4

0.0074
ENW-MW1
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Table C.5. (contd)

.

.

Sample Value Lab D]lution 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 C30711 02/09/2000 268 mg/L 1 5 2.2
ENW-MW1

Chloride BOXKBO c3072/ 02/10/2000 53.3 mg/L 20 4 0.69
ENW-MW2

Fluoride BOXKBO C30721 02/10/2000 0.24 mg/L 1 0.1 0.01
ENW-MW2

Nitrate as N BOXKBO C3072/ 02/10/2000 14.2 mg/L 20 0.4 0.21
ENW-MW2

Nitrite as N BOXKBO C30721 02/10/2000 ND mgiL u 1 0.02 0.0074
ENW-MW2

Sulfate BOXKBO C3072/ 02/10/2000 117 mg/L 10 s 1.1
ENW-MW2

Total Alkalinity BOXKBO C30721 02/10/2000 306 mg/L 1 5 2.2
ENW-MW2

Chloride BOXKB1 C30731 02/10/2000 17.5 mg/L 20 4 0.69
ENW-MW3

Fluoride BOXKB1 C30731 02/10/2000 0.14 mg/L I 0.1 0.01
ENW-MW3

Nitrate as N BOXKB1 C30731 02/10/2000 6.6 mg/L 20 0.4 0.21
ENW-MW3

Nitrite as N BOXKB’1 C30731 02/10/2000 ND mg/L u 1 0.02 0.0074
ENW-MW3

Sulfate BOXKB1 c3073r 02/10/2000 142 mg/L 20 10 2.2
ENW-MW3

Total Alkalinity BOXKBI C30731 02/10/2000 448 mg/L 1 5 2.2
ENW-MW3

Chloride BOXKB2 C30741 02/10/2000 12.5 mg/L 10 2 0.35
ENW-MW4

Fluoride BOXKB2 C30741 02[10/2000 0.29 mg/L 1 0.1 0.01
ENW-MW4

Nitrate as N BOXKB2 C30741 02/10/2000 6.9 mg/L 10 0.2 0.11
ENW-MW4

itrite as N BOXKB2 C30741 02/10/2000 ND mg/L u 1 0.02 0.0074
ENW-MW4

Sulfate BOXKB2 C30741 02fl 0/2000 65.2 mg/L 10 5 1.1

ENW-MW4

Total Alkalinity BOXKB2 c3074/ 02110/2000 222 mglL 1 5 2.2
ENW-MW4

Chloride BOKXB3 c3075t 02/09/2000 10.7 mg/L 1 0.2 0.035
ENW-MW5

Fluoride BOKXB3 c3075i 02/09/2000 0.34 mg/L 1 0.1 0.01
ENW-MW5

Nitrate as N BOKXB3 c3075f 0210912000 8.4 mg/L 10 0.2 0.11
ENW-MW5
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Table C.5. (contd)

Sample
=

Value Lab Dilution Reporting
Constituent Number WeIl Name SampleDate Reported Units Qualitie#) Factor Limit MD].

Nitrite as N BOKXB3 c3075/ 02/09/2000 ND mg/L u 1 0.02 0.00Z
ENW-MW5

Sulfate BOKXB3 c30751 02/09/2000 50.9 m@L 10 5 l.l —
ENW-MW5

Total Alkalinity BOKXB3 c3075/ 02/09/2000 144 mgiL 1 5 2.2—
ENW-MW5

Chloride BOKXB4 C3076/ 02/09/2000 16.6 mgiL 10 2 0.357
ENW-MW6

Fluoride BOKXB4 C3076/ 02/09/2000 0.26 mg/L 1 0.1 0.o:-
ENW-MW6

Nitrate as N BOKXB4 C3076/ 02/09/2000 7.8 mg/L 10 0.2 0.1 !-
ENW-MW6

Nitrite as N BOKXB4 C3076/ 02/09/2000 ND mg/L u 1 0.02 O.ooz
ENW-MW6

Sulfate BOKXB4 C30761 02/09/2000 102 mg/L 10 5 l.l—
ENW-MW6

Total Alkalinity BOKXB4 C30761 02/09/2000 222 mg/L 1 5 2.2—
ENW-MW6

Chloride BOXKB5 c3077/ 02/15/2000 4.8 mg/L 1 0.2 0.037
ENW-MW7

Fluoride BOXKB5 C30771 02/15/2000 0.22 mglL 1 0.1 0.0 T
ENW-MW7

Nitrate as N BOXKB5 C30771 02/15/2000 0.36 mg/L 1 0.02 o.oli
ENW-MW7

Nitrite as N BOXKB5 c3077i 02/15/2000 ND mg/L u 1 0.02 O.ooti
ENW-MW7

Sulfate BOXKB5 C30771 02/15/2000 21.5 mg/L 2 1 o.2r
ENW-MW7

Total Alkalinity BOXKB5 C30771 02/15/2000 172 mgiL 1 5 2.2-
ENW-MW7

Chloride BOXKB6 C3078/ 02/1 1/2000 12.7 mg/L c 10 2 0.3.T
ENW-MW8

Fluoride BOXKB6 C3078/ 021 1/2000 0.3 mg/L 1 0.1 o.oi-
ENW-MW8

Nitrate as N BOXKB6 C3078/ 02/1 1/2000 0.35 mg/L 1 0.02 0.017
ENW-MW8

Nitrite as N BOXKB6 C3078/’ 02/1 1/2000 ND mg/L u 1 0.02 0.005
ENW-MW8

Sulfate BOXKB6 C3078/ 02/1 1/2000 47.4 mg/L 10 5 l.l—
ENW-MW8

Total Alkalinity BOXKB6 C30781 02/1 1/2000 216 mgiL 1 5 2.2r
ENW-MW8

Chloride BOXKB7 c3079/ 02/1 1/2000 26.7 mg/L c 20 4 0.6~
ENW-MW9

Chloride(b) BOXKB8 c3079/ 02/1 1/2000 26.6 mglL c 20 4 0.6~
ENW-MW9

—
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Table C.5. (contd)

Sample Value Lab Dilution Reporting
Constituent Number Well Name Sample Date Reported Units Qualifie@ Factor Limit MDL

Fluoride BOXKB7 c3079/ 02/1 1/2000 0.23 mg/L 1 0.1 0.01
ENW-MW9

Fluoride(b) BOXKB8 C30791 02/1 1/2000 0.23 mg/L 1 0.1 0.01
ENW-MW9

Nitrate as N BOXKB7 c3079/ 02/1 1/2000 32.5 mg/L 50 1 0.53
ENW-MW9

Nitrate as N(b) BOXKB8 c3079/ 02/1 1/2000 33.6 m<L 50 1 0.53
ENW-MW9

Nitrite as N BOXKB7 c3079f 02/1 1/2000 ND mg/L u 1 0.02 0.0074
ENW-MW9

Nitrite as N(b) BOXKB8 c3079/ 02/1 1/2000 ND m~L u 1 0.02 0.0074
ENW-MW9

Sulfate BOXKB7 c3079/ 02/1 1/2000 259 mg/L 20 10 2.2
ENW-MW9

Sulfate(b) BOXKB8 C30791 02/1 1/2000 251 mg/L 20 10 2.2
ENW-MW9

Total Alkalinity BOXKB7 c3079/ 02/1 1/2000 182 mg/L 1 5 2.2
ENW-MW9

Total Alkalini@) BOXKB8 c3079/ 02/1 1/2000 202 mg/L 1 5 2.2
ENW-MW9

Chloride(c) BOXKB7 C3079/ENW- 02/1 1/2000 27.7 mg/L c 20 3.8 0.69
DUJ? MW9 DUP

Fluoride(c) BOXKB7 C3079/ENW- 02/1 1/2000 0.23 mg/L 1 0.44 0.01
DUP MW9 DUP

Nitrate as N(c) BOXKB7 C3079/ENW- 02/1 1/2000 32.6 mg/L 50 0.19 0.53
DUF MW9 DUP

Nitrite as N(c) BOXKB7 C3079/ENW- 02/1 1/2000 ND mg/L u 1 0.02 0.0074
DUF MW9 DUP

Sulfate(c) BOXKB7 c3079iENw- 02/1 1/2000 257 mg/L 20 0.47 2.2
DUP MW9 DLJP

Total Alkalini@) BOXKB7 C30791ENW- 02/1 1/2000 180 mg/L 1 1.1 2.2
DUF MW9 DUP

Chloride BOXKB9 ENW-31 02/08/2000 4.4 mg/L 1 0.2 0.035
Fluoride BOXKB9 ENW-31 02/08/2000 1.1 mg/L 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
Sulfate

mg/L u 1 0.02 0.0074
BOXKB9 ENW-31 02/08/2000 16.4 m@ 1 0.5 0.11

Total Alkalinity BOXKB9 ENW-31 02/08/2000 170 mg/L 1 5 2.2
Chloride BOXKCO ENW-32 02/08/2000 3.9 m@ 1 0.2 0.035

Fluoride 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 mgiL 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 15.5 mg5 1 0.5 0.11
Total Alkalinity BOXKCO ENW-32 02/08/2000 164 mg/L 1 5 2.2

Quatily Control Samples
Chloride(d) BOXK45 EBL 121/ 02/07/2000 ND mg/L u 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 1MDL

Fluoride(d) BOXK45 EBL 121/ 02/07/2000 ND mg/L u 1 0.1 0.01
699-13-3A

NitrateasN{d) BOXK45 EBL121/ 02/07/2000 ND mg/L u 1 0.02 .0.01:.
699-13-3A

Nitrite as N(d) BOXK45 EBL 121/ 02/07/2000 ND mgYL u 1 0.02 0.0074
699-13-3A

Sulfate(d) BOXK45 EBL 121/ 02/07/2000 ND mg/L u 1 0.5 0.11
699-13-3A

Total Alkalini~) BOXK45 EBL 121/ 02/07/2000 ND mgiL u 1 5 2.2
699-1 3-3A

Chloride(’) BOXK06 EBL 122/ 02/07/2000 0.11 mg/L B 1 0.2 0.035

699-13-3A
Fluoride(e) BOXK06 EBL 122/ 02/07/2000 ND mg/L u 1 0.1 0.01

699- 13-3A
Nitrate as N(c) BOXK06 EBL 122/ 02/07/2000 ND m#L u 1 0.02 0.011

699-13-3A
Nitrite as N(e) BOXK06 EBL 1221 02/0712000 ND mgfL u 1 0.02 0.0074

699-13-3A
Sulfate(’) BOXK06 EBL122/ 02/07/2000 m mg/L u 1 0.5 0.11

699-13-3A
TotalAlkalinity(’)BOXK06 EBL1224 02/07/2000 ND mglL u 1 5 2.2

699-13-3A
Chloride BOXK34 EBL123/ 02/08/2000 ND mg/L u 1 0.2 0.35

699-13-IB

Fluoride BOXK34 EBL 123/ 02/08/2000 ND mglL u 1 0.1 0.01

699- 13-IB
Nitrate as N BOXK34 EBL 123/ 02/08/2000 ND mg/L u 1 0.02 0.011

699-13-IB
Nitrite as N BOXK34 EBL 123/ 02/0812000 ND mglL u 1 0.02 0.0074

699-13-lB

Sulfate BOXK34 EBL 123/ 02/08/2000 ND mg/L u 1 0.5 0.1:1

699-13-lB
Total Alkalinity BOXK34 EBL 123/ 02/08/2000 5 mg/L u 1 5 2.2

699-13-lB
Chloride BOXJW3 EBL 124/C3075/ 02/09/2000 0.12 mg/L B 1 0.2 0.035

ENW-MW5

Fluoride BOXJW3 EBL 1241C3075/ 02/09/2000 ND mglL u 1 0.1 0.01
ENW-MW5

Nitrate as N BOXJW3 EBL 1241C30751 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 1241C30751 02/09/2000 ND mg/L u 1 0.5 0.11

ENW-MW5

Total Alkalinity BOXJW3 EBL 1241C30751 02/09/2000 5 mglL u 1 5 2.:!

ENW-MW5 i
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Table C.5. (contd)

Sample Value Lab Dilution Reporting
Constituent Number WellName SampleDate Reported Units Qualifier(=)Factor Limit ~DL

‘Chloride BOXJV3 FTB322/ 02/07/2000 ND mg/L u 1 0.2 0.035

699-13-3A

Fluoride BOXJV3 FTB 3221 02/07/2000 ND m~L u 1 0.1 0.01

699-13-3A

Nitrate as N BOXJV3 FTB 3221 02/07/2000 ND mg/L u 1 0.02 0.011
699-13-3A

Nitrite as N BOXJV3 FTB 322/ 02/07/2000 ND mg/L u 1 0.02 0.0074
699-1 3-3A

Sulfate BOXJV3 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 2.2

699-13-3A

Chloride BOXIC26 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

Nitrate as N BOXK26 FTB 323/ 02/07/2000 0.016 mg/L B 1 0.02 0.011

699-21-6

Nitrite as N BOXK26 FTB 323/ 02/07/2000 ND mg/L u 1 0.02 0.0074
699-21-6

Sulfate BOXK26 FTB 323/ 02/07/2000 “ND mg/L u 1 0.5 0.11
699-21-6

Total Alkalinity BOXK26 FTB 323/ 02/07/2000 5 mglL u I 5 2.2

699-21-6

(a) ND/U = Result is non-detect. (c) Lab duplicate.
B = Estimated value. Result less than the reporting limit. (d) Before sampling.
C = Blank contamination. (e) After sampling.

(b) Field duplicate.
EBL = Equipment blanlq FTB = Full trip bkn~ MDL = Minimum detection level.
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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 02108/2000 58.6 uglL B 200 6.7
Calcium BOXJY8 699-10-E 12 02/08/2000 71,900 Ugll 5,000 103
Chromium BOX.JY8 699-10-E12 02/08/2000 3.6 ugiL 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 ugfL 5,000 99.2

Potassium BOXJY8 699-10-E12 02/08/2000 5,970 ugiL 5,000 1,700
Sodium BOXJY8 699-10-E12 070812000 16,700 ugJL 5,000 102
Strontium BOXJY8 699-10-E12 02/08/2000 547 ug5 50 3.1
Vanadium BOX.W8 699-1O-El2 02/08/2000 12 W@ B 50 2
Zinc BOXJY8 699-1O-El2 02108/2000 8.8 uglL B 20 3 ,
Barium BOX3V6 699-12-4D 02/07/2000 48.5 ugiL B 200 6.7
Calcium BOXJV6 699-12-4D 0210712000 47,000 ug/L 5,000 103
Chromium BOXJV6 699- 12-4D 02/07/2000 3.4 Ugn B 10 3
Iron BOXJV6 699-12-4D 02/07/2000 45.6 ug/L B 100 8.6
Magnesium BOXJV6 699- 12-4D 02/07/2000 12,500 ugfL 5,000 99.2
Manganese BOXJV6 699-12-4D 02/07/2000 2.5 W’L B 15 1.1
Potassium BOXJV6 699-12-4D 02/07/2000 7,290 u~ 5,000 1>700
Sodium BOXJV6 699-12-4D 02/07/2000 16>700 uglL 5,000 102
Strontium BOXJV6 699-12-4D 02/07/2000 266 ug5 50 3.1
Vanadium BOXJV6 699-12-4D 02f07f2000 9.4 uglL B 50 2

Zinc BOXJV6 699-12-4D 02/0712000 10.2 I.@ B 20 3
Aluminum BOXJW5 699-13-IA 02/08/2000 1,060 ugfL 200 19.7
Barium BOXJW5 699-13-IA 02/08/2000 28.3 uglL B 200 6.7
Calcium BOXJW5 699-13-1A 02/08/2000 26,800 U@ 5,000 103
Iron BOXJW5 699-13-1A 02/08/2000 204 ugfL 100 8.6
Magnesium BOXJW5 699-13-IA 02/08/2000 10,200 uglL 5,000 99.2
Manganese BOXJW5 699-13-IA 02108/2000 49.2 ugiL 15 1.1
Potassium BOXJW5 699-13-1A 02/08/2000 7,780 ug/L 5,000 1,700
Sodium BOXJW5 699-13-1A 02/08/2000 22,200 ug/L 5,000 102
Strontium BOXJW5 699-13-1A 02/08/2000 262 ugiL 50 3.1
Vanadium BOXJW5 699-13-1A 02/08/2000 7.7 @- B 50 2
Zinc BOXJW5 699-13-IA 020812000 7.5 uglL B 20 3 ~
Barium BOWJX4 699-13-lB 02108/2000 36.9 ug5 B 200 6.7 ~
Cakium BOWJX4 699-13-lB 02f0812000 23,600 uglL 5,000 103 ‘
Iron BOWJX4 699-13-IB 02/08/2000 84.9 uglL B 100 8.6
Magnesium BOWJX4 699-13-lB 02/08/2000 9,420 uglL 5,000 99.2
Manganese BOWJX4 699-13-IB 02/08/2000 94.2 U@ 15 1.1
Potassium BOWJX4 699-13-lB 02/08/2000 7,350 ug5 5,000 1,700
Sodium BOWJX4 699-13-lB 02/08/2000 21,900 uglL 5,000 102
Strontium BOWJX4 699-13-lB 02/08/2000 224 U@- 50 3.1
Zinc BOWJX4 699-13-lB 0210812000 5.9 L@ B 20 3
Aluminum BOWJX8 699-13-lC 02/0812000 39.3 U& B 200 19.7
Barium BOWJX8 699-13-1 C 02/08/2000 26.2 U& B 200 6.7
Calcium BOWJX8 699-13-lC 02/08/2000 11,700 ug/L 5,000 103

Iron BOWJX8 699-13-lC 0210812000 172 @- 100 8.6
Magnesium BOWJX8 699-13-1 C 02/08/2000 2,760 uglL B 5,000 99.2
Manganese BOWJX8 699-13-lC 02/08/2000 19.6 U@ 15 1.1
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Table C.6. (contd)

v

.-

II I Sample
I

Value
I

Lab Reporting
Constituent Number Well Name Samde Date Renorted Units Oualiiier(’) Limit MDL II

Potassium BOWJX8 699-13-IC 02/08/2000 7,700 ugiL 5,000 1,700

Sodium BOWJX8 699-13-lC 02/08/2000 53,300 uglL 5,000 102

Strontium BOWJX8 699-13-IC 02/08/2000 73.2 uglL 50 3.1 I
Zinc BOWJX8 699-13-IC 02108/2000 11.6 UtiL I B I 20 I 3 II, I ,

Aluminum BOXJT2 699-13-3A 02/0712000 20.4 I “U@ B 200 I 19.7
Barium BOXJT2 699-13-3A 02/07/2000 R5? I llP/1. I B 200 6.7 I
Barium(b) BOXJVO 699-13-3A 02/07/2000
Calcium BOXJT2 699-13-3A 02107/2000 76,600 -ugfL 5,000 103

Calcium(b) BOXJVO 699-13-3A 02/07/2000 74,300 ugfL 5,000 103
Iron BOXJT2 699-13-3A 02/0712000 ’87 uQ/L B 100 8.6

-- .- 1 -u — !
—

1 I

83.8 ugiL B 200 ‘“ II6.7

—
Iron(b) BOXJVO 699- 13-3A 0>07/2000 ‘“ ‘u -89.6 ug5 B 100 8.6
Magnesium BOXJT2 699-13-3A 02107/2000 18,300 uglL 5,000 99.2
Magnesium(b) BOXJVO 699-13-3A 02/07/2000 17>700 uglL 5,000 99.2
Manmnese BOXJT2 699-13-3A 02/07/2000 5.6 W/L B 15 1.1, , , t
Manganese(b) BOXJVO 699-13-3A 02/07/2000 5.5 -u~L B 15 1.1
Potassium BOXJT2 699-13-3A 0210712000 7,980 uglL 5,000 1,700

Potassium(b) BOXJVO 699-13-3A 02/07/2000 8,460 ugiL 5,000 1,700

Sodium BOXJT2 699-13-3A 02/07/2000 21,600 ug5 5,000 102

Sodium(b) BOXJVO 699-13-3A 02/07/2000 20,70.0 ugfL 5,000 102
Strontium BOXJT2 699-13-3A 02/07/2000 389 U& 50 3.1

Strontium BOXJVO 699-13-3A 02/07/2000 381 uglL 50 3.1
Vanadium BOXJT2 699-13-3A 02/07/2000 13.5 “ W/L. B 50 2

IBOXJVO 1699-13-3A I 02/07/2000 I 14.7 I -@J- B 50 2
IBOXJT2 1699-13-3A I 02/07/2000 [ 33 udL I 20 3 I

Zinc(b) BOXJVO 699-13-3A 02/07/2000 21.7 “ug/L 20 3
Barium BOXKI 8 699-15-15B 02/08/2000 46.7 @-
CsJcium

B 200 6.7

BOXK18 699-15-15B 02/08/2000 52,400 ugiL 5,000 103

Chromium BO~Kl 8 699-15-15B 02/08/2000 4.5 Uti B 10 3

1=
Iron
Magnesium
Manganese
Potassium
Sodium

,
02/08/2000 37.2 “U@ 100 8.6
02/08/2000 10,800 ugiL 5,000 99.2

02/08/2000 1.8 B 15 1.1

02/08/2000 8,550 ug/L 5,000 1,700

02/08/2000 21.100 UEIL 5,000 102
lBOXKI8 1699-15-15B I 02/08/2000 I 276 I -ugfL I 50 I 3.1
lB0xK18 1699-15-15B 02/08/2000 I 13 UQIL B 50 2 I
BOXKI 8 699-15-15B 02/08/2000 136 uglL 20 3
BOXK13 699-17-5 02/07/2000 46.4 Uglz B 200 19.7
BOXK13 699-17-5 02/07/2000 65.4 uglL B 200 6.7
BOXK13 699-17-5 02/07/2000 52,300 ug/L 5,000 103
BOXK13 699-17-5 02/0712000 3.4 uglL B 10 3
BOXK13 699-17-5 02/07/2000 138 ug5 100 8.6
BOXK13 699-17-5 02/07/2000 14,300 L@ 5,000 99.2

Manganese BOXK13 699-17-5 02/07/2000 37 ugiL 15 1.1
Potassium BOXKI3 699-17-5 02/07/2000 7,160 ugrL 5,000 1,700
Sodium BOXK13 699-17-5 0210712000 13,000 ugrL 5,000 102
Strontium BOXK13 699-17-5 02/07/2000 318 uglL 50 3.1
Zinc BOXK13 699-17-5 02/07/2000 17.4 ug5 B 20 3
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Table C.6. (contd)

1

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 uglL B
Calcium

200 6.7
BOXK21 699-21-6 0270712000 43,500 ugl’L 5,000 103

Chromium BOXK21 699-21-6 02/07/2000 3 uglL B 10 3
Iron BOXK21 699-21-6 02/07/2000 378 uglL 100 8.6
Magnesium BOXK21 699-21-6 02/07/2000 9,860 uglL 5,000 99.2
Manganese BOXK21 699-21-6 02107/2000 50.1 ugiL 15 1.1
Potassium BOXK21 699-21-6 02/07/2000 6,320
Sodium

ug/L 5,000 1,700
BOXK21 699-21-6 02/07/2000 8,580 uglL 5,000 102

Strontium BOXK21 699-21-6 02/0712000 242 uglL 50 3.1
Vanadium BOXK21 699-21-6 02/07/2000 6.6 uglL B 50 2
Zinc BOXK21 699-21-6 02/07/2000 8.6 uglL B 20 3
Aluminum BOXKIO 699-8-17 0210812000 29.1 U.@ B 200 19.7
Barium BOXK1O 699-8-17 02i0812000 38.2 uglL B 200 6.7
Calcium BOXK1O 699-8-17 02/0812000 45,500 ug/L 5,000
Chromium

103
BOXK1O 699-8-17 02/0812000 5.9 uglL B 10 3

Iron BOXK1O 699-8-17 O21O8I2OOO 37.4 WYL 100 8.6
Magnesium BOXKIO 699-8-17 02/0812000 12,300 ug/L 5,000 99.2
Manganese BOXKIO 699-8-17 02/08/2000 2.5 U& B 15 1.1
Potassium BOXK1O 699-8-17 02/08/2000 8,200 ugrL 5,000 1,700
Sodium BOXK1O 699-8-17 02/08/2000 20,800 U& 5,000 102
Strontium BOXKIO 699-8-17 02/0812000 254 uglL 50 3.1
Vanadium BOXK1O 699-8-17 02/0812000 10 U@- B 50 2
Zinc BOXKIO 699-8-17 02/08/2000 116 WfL 20 3
Barium BOXJY2 699-9-E2 02/10/2000 51.1 uglL B 200 6.7
Calcium BOXJY2 699-9-E2 02/10/2000 40,500 ug/L 5,000 103
Iron BOXJY2 699-9-E2 02/10/2000 60.4 U@ B 100 8.6
Magnesium BOXJY2 699-9-E2 02/10/2000 13,700 uglL 5,000 99.2
Manganese BOXJY2 699-9-E2 O2I1OI2OOO 6.3 ugiL B 15 1.1
Potassium BOXJY2 699-9-E2 02/10/2000 7,310 ugiL 5,000 1,700
Sodium BOXJY2 699-9-E2 02/10/2000 24,700 uglL 5,000 102
Strontium BOXJY2 699-9-E2 02/10/2000 289 uglL 50 3.1
Zinc BOXJY2 699-9-E2 02/10/2000 12.8 Ugn B 20 3
Barium BOXK87 c3071/ 02/0912000 79.3 @- B 200 6.7

ENW-MW1

Calcium BOXK87 c3071/ 02/0912000 106,000 uglL 5,000 103
ENW-MWI

Iron BOXK87 c3071f 02J0912000 122 U@ 100 8.6
ENW-MWI

Magnesium BOXK87 C307U 02/09/2000 24,400 ug/L 5,000 99.2
ENW-MWI

Potassium BOXK87 C30711 02/09/2000 9,770 ugfL 5,000 1,700
ENW-MW1

Sodium BOXK87 c3071/ 02/09/2000 23>700 uglL 5,000 102
ENW-MW1

Strontium BOXK87 C30711 02/09/2000 506 uglL 50 3.1 ;
ENW-MW1
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Table C.6. (contd)

8

.s

Sample Value Lab Reporting
Constituent Number Well Name Sample Date Reported Units Qualifiefia) Limit MDL

Vanadium BOXK87 C30711 02/09/2000 6 uglL B 50 2
ENW-MW1

Zinc BOXK87 c3071/ 02/09/2000 19.5 ug/L B 20 3
ENW-MWI

Barium BOXK88 C3072/ 02/10/2000 76.7 ugfL B 200 6.7
ENW-MW2

Calcium BOXK88 C3072/ 02/10/2000 139,000 ugtL 5,000 103
ENW-MW2

Chromium BOXK88 C3072/ 02/10/2000 4.6 ugfL B 10 3
ENW-MW2

Iron BOXK88 C30721 02/10/2000 148 uglL 100 8.6
ENW-MW2

Magnesium BOXK88 C30721 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 BOXK88 c3072/ 02/10/2000 34,700 uglL 5,000 102

ENW-MW2

Strontium BOXK88 c3072/ 02/10/2000 670 Ua 50 3.1
ENW-MW2

Vanadium BOXK88 C3072/ 02/10/2000 5.8 ug/L B 50 2
ENW-MW2

Zinc BOXK88 C3072/ 02/10/2000 8.2 uglL B 20 3
ENW-MW2

Aluminum BOXK89 C3073 02/10/2000 33.5 uglL B 200 19.7
ENW-MW3

Barium BOXK89 C30731 02/10/2000 75.8 U& B 200 6.7
ENW-MW3

Calcium BOXK89 c3073/ 02/10/2000 166,000 uglL 5,000 103
ENW-MW3

Chromium BOXK89 c3073/ 02/1 0/2000 3.7 Ufl B 10 3

ENW-MW3

Iron BOXK89 C30731 02/10/2000 81.2 ugtL B 100 8.6
ENW-MW3

Magnesium BOXK89 c3073/ 02/10/2000 36,000 uglL 5,000 99.2
ENW-MW3

Potassium BOXK89 C30731 02/10/2000 11,800 U@ 5,000 1,700
ENW-MW3

Sodium BOXK89 C30731 O2I1OI2OOO 44,900 U@ 5,000 102
ENW-MW3

Strontium BOXK89 c3073/ 02/10/2000 731 ug/L 50 31
ENW-MW3

Vanadium BOXK89 C30731 02/10/2000 6.6 uglL B 50 2
ENW-MW3

Zinc BOXK89 C30731 O2I1OI2OOO 9.6 @- 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 C30741 02/1 0/2000 27.8 ugfL B 200 19.7
ENW-MW4

Barium BOXK90 C30741 02/1 0/2000 70.4 ug/’L 200 6.7
ENW-MW4

Calcium BOXK90 c3074/ 02/1 0/2000 79,300 ugiL 5,000 103
ENW-MW4

Chromium BOXK90 C30741 02/1 0/2000 4.3 uglL B 10 3
ENW-MW4

Iron BOXK90 c3074f 02/1 0/2000 121 ugiL 100 8.6
ENW-MW4

Magnesium BOXK90 C30741 02/1 0/2000 18,000 ug/L 5,000 99.2
ENW-MW4

Potassium BOXK90 C30741 02/1 0/2000 7,560 U& 5,000 1,700
ENW-MW4

Sodium BOXK90 C30741 02/1 0/2000 27,200 uglL 5,000 102
ENW-MW4

Strontium BOXK90 C30741 02/10/2000 374 Uti 50 3.1
ENW-MW4

Vanadium BOXK90 C30741 02/1 0/2000 7.4 Ugll B 50 2
ENW-MW4

Zinc BOXK90 C30741 02/1 0/2000 14.1 Ufl B 20 3
ENW-MW4

Barium BOXK91 c3075/ 0Y0912000 48 U@ B 200 6.7
ENW-MW5

Calcium BOXK91 c3075/ 02/09/2000 49,200 ugfL 5,000 “ 103
ENW-MW5

Chromium BOXK91 C30751 02/0912000 4.3 wfJ- B 10 3
ENW-MW5

Magnesium BOXK91 C30751 02/09/2000 13,000 ug/L 5,000 99.2
ENW-MW5

Potassium BOXK91 c3075/ 02/09/2000 7,580 ugfL 5,000 1,700
ENW-MW5

Sodium BOXK91 C30751 02/09/2000 19,500 ug/L 5,000 102
ENW-MW5

Strontium BOXK91 C30751 02J0912000 268 ug/L 50 3.1
ENW-MW5

Vanadium BOXK91 C30751 02/09/2000 9.3 U@ B 50 2
ENW-MW5

Zinc BOXK91 C30751 02/09/2000 8.6 ug/L B 20 3
ENW-MW5

Barium BOXK92 C30761 02/09/2000 75.8 U@ B 200 6.7
ENW-MW6

Calcium BOXK92 C30761 02/09/2000 82~00 ugIL 5,000 103

ENW-MW6

Chromium BOXK92 C30761 02/09/2000 3 uglL B 10 3
ENW-MW6
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Table C.6. (contd)

Sample Value Lab Reporting
Constituent Number Well Name Sample Date Reported Units Qualitie@ Limit MDL

Iron BOXK92 C30761 02/09/2000 38.4 Ufl B 100 8.6
ENW-MW6

Magnesium BOXK92 C30761 02/09/2000 20,400 ugiL 5,000 99.2

ENW-MW6

Potassium BOXK92 C30761 02J09/2000 9,610 U@ 5,000 1,700
ENW-MW6

Sodium BOXK92 C30761 02/09/2000 26,300 ugiL 5,000 102

ENW-MW6

Strontium BOXK92 C3076/ 02/09/2000 462 uglL 50 3.1

ENW-MW6

Zinc BOXK92 C3076/ 02/09/2000 6.8 ugfL B 20 3

ENW-MW6

Barium BOXK93 c3077/ 02/15/2000 35.7 uglL B 200 0.9

ENW-MW7

Calcium BOXK93 C30771 02/15/2000 38,100 ‘uglL 5,000 65.3

ENW-MW7

Iron BOXK93 C30771 02/1 5/2000 30.6 uglL B 100 30.3

ENW-MW7

Magnesium BOXK93 C30771 02/15/2000 7,840 uglL 5,000 101

ENW-MW7

Manganese BOXK93 C30771 02/15/2000 7.7 U&z B 15 0.9

ENW-MW7

Potassium BOXK93 c3077/ 02/15/2000 5,510 u~L 5,000 1,810
ENW-MW7

Sodium BOXK93 c3077/ 02/15/2000 9,140 ugrL 5,000 44.2
ENW-MW7

Strontium BOXK93 c3077/ 02/15/2000 186 ugiL 50 0.4
ENW-MW7

Vanadium BOXK93 c3077/ 02/15/2000 6.9 uglL B 50 4.7
ENW-MW7

Zinc BOXK93 c3077/ 02/15/2000 18.5 U& B 20 4.2
ENW-MW7

Barium BOXK94 C30781 02/1 1/2000 55.6 @- B 200 6.7
ENW-MW8

Calcium BOXK94 C30781 02/1 1/2000 68200 uglL 5,000 103
ENW-MW8

Iron BOXK94 C30781 02/1 1/2000 175 U@ 100 8.6
ENW-MW8

Magnesium BOXK94 C3078/ 02/1 1/2000 15,700 ug/L 5,000 99.2
ENW-MW8

Manganese BOXK94 C30781 02/1 1/2000 1.3 ug/L B 15 1.1
ENW-MW8

Potassium BOXK94 C3078/ 02/1 1/2000 6,730 ugiL 5,000 1,700
ENW-MW8

Sodium BOXK94 C3078/ 02/1 1/2000 25,300 ugiL 5,000 102
ENW-MW8
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Table C.6. (contd)

Sample Value Lab Reporting
Constituent Number Well Name Sample Date Reported Units Qualifier Limit MDL

Strontium BOXK94 C30781 02/11/2000 329 uglL 50 3.1
ENW-MW8

Vanadium BOXK94 C30781 02/11/2000 9.3 uglL B 50 2
ENW-MW8

Zinc BOXK94 C30781 02/11/2000 37.9 ugiL 20 3
ENW-MW8

Barium BOXK95 C30791 02/11/2000 46.5 U& B 200 6.7
ENW-MW9

Bariumfb) BOXK96 C30791 02/11/2000 49.2 uglL B 200 6.7
ENW-MW9

Calcium BOXK95 c3079/ 02/1 1/2000 146,000 uglL 5,000 103
ENW-MW9

Calcium(b} BOXK96 c3079/ 02/ 11/2000 156,000 uglL 5,000 103
ENW-MW9

Chromium(b) BOXK96 c3079/ 02/1 1/2000 3.4 uglL B 10 3
ENW-MW9

Cobalt BOXK95 C30791 02/11/2000 3.1 ug/L B 50 2.8
ENW-MW9

Cobalt(b) BOXK96 c3079f 02/11/2000 3 ugfL B 50 2.8
ENW-MW9

Iron BOXK95 c3079/ 02/11/2000 71.7 Ugn B 100 8.6
ENW-MW9

Iron(b) BOXK96 C30791 02/11/2000 262 U@ 100 8.6
ENW-MW9

Magnesium BOXK95 C30791 021 1/2000 35,300 uglL 5>000 99.2
ENW-MW9

Magnesium(b) BOXK96 C30791 02/1 1/2000 37,700 ugfL 5,000 99.2
ENW-MW9

Potassium BOXK95 C30791 02/1 1/2000 9,950 ug/L 5,000 1,700
ENW-MW9

Potassium(b) BOXK96 C30791 02/1 1/2000 10,400 uglL 5,000 1,700
ENW-MW9

Sodium BOXK95 C30791 02/1 1/2000 53,300 ugiL 5,000 102
ENW-MW9

Sodium(b) BOXK96 C30791 02/1 1/2000 56,700 U@ 5,000 102
ENW-MW9

Strontium BOXK95 C30791 02/1 1/2000 700 U@ 50 3.1
ENW-MW9

Strontium(b) BOXK96 c3079/ 02/1 1/2000 742 U@ 50 3.1
ENW-MW9

Vanadium BOXK95 C30791 02/1 1/2000 6 U@ B 50 2
ENW-MW9

Vanadium(b). BOXK96 c3079/ 02/1 1/2000 6 Ugll B 50 2
ENW-MW9

zinc BOXK95 c3079/ 02/1 1/2000 7.8 ugrL B 20 3
ENW-MW9
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Table C.6. (contd)

r
Sample Value Lab Reporting

Constituent Number Well Name Sample Date Reported Units Qualifier(a) Limit MDL
Zinc(b) BOXK96 C30791 02/11/2000 9.2 ugl’L B 20 3

ENW-MW9
Barium BOXK97 ENW-31 02/08/2000 59.8 ugrL B 200 6.7
Calcium BOXK97 ENW-31 02/08/2000 20,800 uglL 5,000 103

Iron BOXK97 ENW-31 02/08/2000 42.4 uglL B 100 8.6
Magnesium BOXK97 ENW-31 0210812000 6,080 U@ 5,000 99.2
Manganese BOXK97 ENW-31 02/08/2000 13.4 Ugll B 15 1.1
Potassium BOXK97 ENW-31 02108/2000 7,580 Ugm 5,000 1,700
Sodium BOXK97 ENW-31 02108[2000 49,500 ug5 5>000 102
Strontium BOXK97 ENW-31 02/08/2000 154 ug/L 50 3.1
Zinc BOXK97 ENW-31 02/0812000 9.2 ugiL B 20 3

Aluminum BOXK98 ENW-32 02/08/2000 84.1 U& B 200 19.7
Barium BOXK98 ENW-32 02/08/2000 55.6 U@ B 200 6.7
Calcium BOXK98 ENW-32 02/08/2000 22,400 ugfL 5,000 103
Iron BOXK98 ENW-32 02/08/2000 194 U@. 100 8.6
Magnesium BOXK98 ENW-32 02/08/2000 6,380 uglL 5,000 99.2
Manganese BOXK98 ENW-32 02/08/2000 29.5 uglL 15 1.1
Potassium BOXK98 ENW-32 02/08/2000 8,220 ugfL 5,000 1,700
Sodium BOXK98 ENW-32 02108/2000 43,600 ugiL 5,000 102
Strontium BOXK98 ENW-32 02108/2000 164 ugiL 50 3.1
Zinc BOXK98 ENW-32 02/08/2000 9.5 U@ B 20 3

Quality Control Samples
Aluminum(c) BOXJY5 EBL 121/ 010712000 32.2 ug/L B 200 19.7

699-13-3A
Calcium(c) BOXJY5 EBL 121/ 02/07/2000 180 ug/L B 5,000 103

699-l3-3A
Iron(c) BOXJY5 EBL 121/ 02/07/2000 68.4 ug/L B 100 8.6

699-13-3A
Sodium(c) BOXJY5 EBL 121/ 02/07/2000 226 uglL B 5,000 102

699-13-3A
Zinc(c) BOXJY5 EBL 121/ 02107/2000 21 @ 20 3

699-13-3A
Aluminum(d) BOXK44 EBL 122/ 02107/2000 23.7 uglL B 200 19.7

699-13-3A
Calcium(d) BOXK44 EBL 122/ 0210712000 217 U& B 5,000 103

699-13-3A
Iron(d) BOXK44 EBL 122/ 0210712000. 86.6 ugiL B 100 8.6

699-l3-3A
Sodium(d) BOXK44 EBL 122/ 0207/2000 207 W@ B 5,000 102

699-l3-3A
Zinc(d) BOXK44 EBL 122/ 02/07/2000 26.1 @ 20 3

699-13-3A
Calcium BOXK33 EBL 123/ 02/08/2000 347 @ B 5,000 103

699-13-lB
Sodium BOXK33 EBL 123/ 02/08/2000 401 uglL B 5,000 102
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Table C.6. (contd)

Sample Value Lab Reporting
Constituent Number WellName Sample Date Reported Units Qualifier(=) Lim”t MDL

line BOXK33 EBL 123/ 02108t2000 6.7 ug/L B 20 3
699-13-IB

;alcium BOXJW2 EBL 124/ 02109/2000 354 @J- B 5,000 103
ENW-MW5

lodium BOXJW2 EBL 124 02/09/2000 468 Ufi B 5,000 102
/ENw-Mw5

line BOXJW2 EBL 124/ 02/09/2000 7.6 ugfL B 20 3

ENW-MW5

:alcium BOXJV2 FTB 322/ 02/07/2000 174 ug/L B 5,000 103

699-13-3A

;obalt BOXJV2 FTB 3221 02/07/2000 4.3 ugfL B 50 2.8
699-13-3A

ron BOXJV2 FTB 322/ 02/07/2000 55.3 ugiL B 100 8.6
699-13-3A

odium BOXJV2 FTB 3221 02107/2000 219 uglL B 5,000 102

699-13-3A

linc BOXJV2 FTB 3221 02J07/2000 17.6 ug/L B 20 3
699-13-3A

Auninum BOXK25 FTB 323[ 02/07/2000 35.3 uglL B 200 19.7
699-21-6

klcium BOXK25 FTB 323/ 02/07/2000 411 Ua B 5,000 103

699-21-6

ron BOXK25 FTB 323[ 02/07/2000 371 U@ 100 8.6
.699-21-6

odium BOXK25 FTB 323/ 02/07/2000 462 @- B 5,000 102

699-21-6
tine BOXK25 FTB 3231 02/07/2000 8.7 U@ B 20 3

699-21-6
(a) B = Estimated result. Value is less than reporting limit.

G) Field duplicate.
(c) Before sample.
(d) 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. OrganicResults for 618-11 Burial Ground Investigation, February 2000

Sample Sample Value Lab Reporthg
Constituent Number Well Name Date Reported Units Qualitle# Limit MDL

MethyleneChloride BOXJT3 699-13-3A 02/07/2000 3.4 ugfL B 1 0.37
CarbonTetrachloride BOXJT3 699-13-3A 02107/2000 0.24 ug/L J 1 0.23
Trichloroethene BOXJT3 699-13-3A 02107/2000 0.32 U& J 1 0.16
bis(2-Ethylhexyl)phthalate BOXJT3 699-13-3A 02/07/2000 1.4 ugrL J 10 1.3
MethyleneChloride BOXJV1 699-13-3A 02/07/2000 3 ug/L B 1 0.37
CarbonTetrachloride BOXJW 699-13-3A 02/07/2000 0.24 ugiL J 1 0.23
Chlorobenzene BOXJV7 699-12-4D 02/07/2000 0.41 uglL J 1 0.28
MethyleneChloride BOXJW6 699-13-1A 02/08/2000 0.68 ug/L J 1 0.37

Quality Control Samples
MethyleneChloride BOXK50 FXR 520/ 02/07/2000 0.51 ug& J 1 0.37

699-13-3A
Chloroform BOXK50 FXR 5201 02/07/2000 0.59 ug/L J 1 0.23

699-13-3A
Chloroform BOXJV3 FTB3221 02/07/2000 0.54 W@- J 1 0.23

699-13-3A
Chloroform(b) BOXK45 EBL 121/ 02107/2000 17 uglL 1 0.23

699-13-3A
Bromodichloromethane(b)BOXK45 EBL 121/ 02/07/2000 0.43 ug/L J 1 0.2

699-13-3A
Chloroform(’) BOXK06 EBL 1221 02/07/2000 11 U@ 1 0.23

699-13-3A
Tnchloroethene(c) BOXK06 EBL 122/ 0107/2000 0.21 U@ J 1 0.16

699-13-3A
Bromodichloromethane(c)BOXK06 EBL 122/ 02/07/2000 0.33 Ugll J 1 0.2

699-13-3A
bis(2-Ethylhexyl) BOXK06 EBL 1221 02/07/2000 2.3 WY JB 10 1.3
phthalate(’) 699-13-3A
MethyleneChloride “BOXK51FXR521/ 02/08/2000 0.82 ug/L J 1 0.37

699-13-1A
Chloroform BOXK51 FXR 521/ 0210812000 0.57 U@ J I 0.23

699-13-IA
Chloroform BOXK34 EBL 123/ 02/08/2000 10 u@. 1 0.23

699-13-lB
MethyleneChloride BOXJW3 EBL 1241C3075/ 02/09/2000 0.72 ugiL J 1 0.37

ENW-MW5
Bromodichloromethane BOXJW3 EBL 124/C30751 02109/2000 0.51 ug/L J 1 0.2

ENW-MW5
Chloroform BOXJW3 EBL 124/C3075/ 02/09/2000 23 uglL 1 0.23

ENW-MW5
bi~2-Ethylhexyl) phthalate BOXJW3 EBL 1241C30751 02/09/2000 1.7 @- JB 10 1.3

ENW-MW5
Methylene Chloride BOXK52 FXR 5221C30761 02i09/2000 0.98 uglL JB 1 0.37

ENW-MW6
Chloroform BOXK52 FXR 5221C3076/ 0109/2000 0.55 ugiL J 1 0.23

ENW-MW6
(a) B = Methodblank contamination.Theassociatedmethod blsnk containsthe targetanalyteat a reportablelevel.

J= Estimatedresult. Resultis less~an reportinglimit
(b) Beforesampling.
(c) After sampling.
Note: Samples reported as nondetect are omitted.
EBL = Equipment blank; FTB = Full trip blank MDL = Minimum detection level.
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Table C.8. Field Parameter Results for 618-11 Burial Investigation, February 2000

II I
Sample

I I I
Value

Constituent Number Well Name SamDie Date lteDorted I Units II, ,
IBOXJY9 1699-10-E12 02/08/2000 I 609 Uskrn

H Measurement IBOXJY9 1699-10-E12 I 02/08/2000 7.4 IDI-I
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 699-124D n71n7)7m A13 ?7.Sh’n

pH Measurement BOXJV7 699-124D .— . I ~––

Temperature BOXJV7 699-12AtD 02/07/2000 17.1 lDerx C

“-.”..-””- 1 .- . . . . . . .

02i0712000 7.94 IDH

---------- [ ----- -.
02/08/20Q0 17.4 lDe~ C

llTur~iditv l130xJv7 1699-12-4n 0210712000 I 10.6 {N&
I 02/08/2000 307 Ius/cm I

------ ... —..— . . .
Conductivity BOXJW6 699-13-1A

pH Measurement BOXJW6 699-l3-lA 0710W?OO0 I R 09 lnH

Temperature BOXJW6 699-l3-lA I

Turbidity BOXJW6 699-l3-lA

Conductivity BOXJX5 699-13-lB

02/08/2000 1.85 lNti

I 02/08/2000 I 289 IUs/cm
02/08/2000 8.23 lpH
,.-,AA,-fia,. t .“. (-- I

pH Measurement BOXJX5 699-13-IB

Temperature BOXJX5 699-13-lB V.uuz$lfvvv I 11.1 IUeg L

Turbidity BOXJX5 699-1 3-IB r.+ ,no ,.mfi ,--! h.,-l-lr

onductivity BOXJX9 699-13-IC -- , ,
H Measurement BOXJX9 699-1 3-IC mlr$?llrnrm !2.44 nr-r

VLI L/or ,LU7Ju
[ 1/2./2 IIYIU

02/08/2000 330 IUsknr
“-r “-, -”-” I -... ~..

02108/2000 20.8 lDez CTemperature BOXJX9 699-13-lC
-1

.— .- —.-

Turbidity BOXJX9 699-13-lC 02/0s/2000 30.3 N%-

Conductivity BOXJT3 699-13-3A 02/07/2000 624 Us/cm

DH Measurement BOXJT3 699-13-3A 02/07/2000 7.7 DH

---------- I --- ------ .

02/08/2000 7.98 iDH

“-, ”------ 1 ------ ~-

Il+ermwrature IBOXJT3 1699-13-3A 02/07/2000 17.1 Ihgc I

I 02/07/2030 I 5.19 INTU I

--...r------- ... ...
Turbidity BOXJT3 699-l3-3A

Conductivi~ BOXK19 699-15-1 5B O?low?ooo I 481 IUslem

pH Measurement BOXK19 699-15-15B

Temperature BOXK19 699-15-15B f17/ommoo I 129 Il-)ev r

Turbiditv BOXKI 9 699-15-15B 02/08/2000 I 3.44 INTU

02/07/2000 425 Uslcrn
I

Conductivity BOXK14 699-17-5

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 Usknr

pH Measurement BOXK22 699-21-6 02[0712000 8 pH

Temperature BOXK22 699-21-6 n-. ,Am,-,f-lev-, ,7, ‘eg C

Turbidity BOXK22 699-21-6 02/07/2000 3.4 INTU

Conductivity BOXKI 1 699-8-17 rnlm?17rMm I A% Ills/l-m

UH Measurement BOXXI 1 699-8-17

uz/u//.aJuu 1 1 /.1 10

r
Temperature BOXJY3 699-9-E2 02/10/2000 17.1 kg c

Turbidity BOXJY3 - 699-9-E2 02/10/2000 0.8 NTU

Conductivity BOXK99 C307VENW-MW1 02/09/2000 827 Us/cl-n

Dissolved Oxygen BOXK99 C30711ENW-MWI 02/09/2000 6.39 m~
nH Mexuremerit F3f-)xK99 C3071 i?+KV-M WI 02109/2000 7.13 pH~.- ----—-------... I —-.——. ----- . . . . . . . . .

Tcmperature BOXK99 c3071/ENw-Mwl 02/09/2000 16.4 /Deg c

Turbidity BOXK99 C307 UENW-MW1

Conductivity BOXKBO C30721ENW-MW2

Dissolved Oxygen BOXKBO C3072/ENW-MW2 ii/ii2000 6.26 f@-

Tcrnpcrature BOXK11 699-8-17

Turbidity BOXKI 1 699-8-17

Conductivity BOXJY3 699-9-E2

Dissolved Oxygen BOXJY3 699-9-E2 . . . . . . . . 1 ,---’7—
DH Measurement ~ BOXJY3 699-9-E2 02/10/2000 7.99 IDH 11

02/09/2000 I 16 INTU

02/10/2000 927 IUskr-n
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Table C.8. (contd)

II Sample I I Value 1[
II Cnnctitnr.nt ! Nnmher I Well Name ! SmnnleDate I n---~a~ I ilm;t. II. . ... .... .... . . .... . . . .. . . ..-p., . .-” - . . . .

pH Measurement BOXKBO C30721ENW-MW2 02/10/2000 7.19 pH

Temperature BOXKBO C30721ENW-MW2 02/10/2000 17.1 De~ C

Tur&ditv BOXKBO C3072iENW-MW2 02/10/12000 I 8.62 NTI.J-.
Conductivi& BOXKBI C3073/ENW-MW3 02/10/2000 1,075 uS/cm

Dissolved Oxygen BOXKB1 C30731ENW-MW3 02/10/2000 4.12 ma
pH Messurernent BOXKBI C30731ENW-MW3 02/10/2000 6.95 pH

Temperature BOXKBI c3073/ENw-Mw3 02/10/2000 17.5 Deg C
Turbidity BOXKB1 C3073LENW-MW3 02/10/2000 4.83 NTU

Conductivity BOXKB2. c3074/ENw-Mw4 02/10/2000 623 Us/cm

Dissolved Oxygen BOXKB2 C3074ENW-MW4 02/10/2000 7.01 mti
pH Measurement BOXKB2 C30741ENW-MW4 02/10/2000 7.3 pH

Temperature BOXKB2 C3074ENW-MW4 02/10/2000 16.6 Deg C

Turbidity BOXKB2 C30741ENW-MW4 02/10/2000 15 NTU

Conductivity BOXKB3 C3075ENW-MW5 02/09/2000 448 Uslcm
m.cf+ .,.,-l O..,.%-ll RflYUR? f’2f17WFNW-MW5 n2m9/2noo K 00 ..,.n
-,..”, .- ./-, ~-.. -.. ---- -- ”,-,-. . . . . . -- . . . . . . I

“.77 ,m&J-

pH Measurement BOXKB3 C3075/ENW-MW5 02/09/2000 7.74 ~pH
Temperature BOXKB3 C3075ENW-MW5 02/09/2000 I 17.8 IDec C

Tm-hiditv IBOXKB3 C3075fENW-MW5 02/09/
I

II

IlrnfiA,r.-tivih,
------... ,—--——-, ‘/2000 2.68 lNfiI

iROYKR4 lf-4n7filFNw-Mw15 n2m912000 [ KQO ls,c/-
UV.c”--.. . . . . -. .-— ---, -,-- . . . ..- --. -.— .-. I

““, U.JJWJ II I
Dissolved Oxygen BOXKB4 C3076/ENW-MW6

pH Messuremeot BOXKB4 C30761ENW-MW6 ~-.

Temwrature BOXKE4 CM761FNW-MW6 0210912000 I 17< In.=. c II

02/09/2000 4.6 mg/L

02/09/2000 7.4R kH I
----- . . —.. .,. < L,.= v

Turbidity BOXKB4 C30761ENW-MW6 02/09/2000 1.39 NT-U

Conductivity BOXKB5 C30771ENW-MW7 02/15/2000 10 uS/cm

pH Measurement BOXKB5 C30771ENW-MW7 02/15/2000 7.29 pH
-—tit. RCWIZR5 r?n77n=Nw.M w~ 02/1512000 13.6 Deg C

l/2ooo 1?7 NIT1
1C.llF... ----- I-“. -—-

Turbklity \BOXKB5

Conductivity IBOXKM

-------- . . . -—--—... ,
C3077ENW-MW7 02f151 ..-,

C30781ENW-MW8 02/1 1/2000 520

C30781ENW-MW8 02/1 l/2ooo 7.72

C307WENW-MW8 02/1 l/2ooo 7.67

C3078fENW-MW8 02/1 l/2ooo 15.9

C3078ENW-MW8 02/1 l/2ooo 2.29

ENW-31 02/08/2000 2<d E
----
Uskrn

m@
pH

Deg c

NTTJ
,Klrm —-- . “-, ”.-.

BOXKB9.- Gw-3i 02/08/2000 0.91 m#L

PH Measurement BOXKB9 ENW-31 02/08/2000 8.08 pH

Temperature BOXKB9 ENW-31 02/08/2000 18.2 Deg C

Turbidity BOXKB9 W-3 1 02/08/2000 1.75 NTU

Conductivity BOXKCO ENW-32 02/08/2000 354 Usfcm

Dissolved Oxygen BOXKCO ENW-32 02/08/2030 0.18 mg/L

pH Measurement BOXKCO ENW-32 02/08/20+30 8.08 pH

Temperature BOXKCO ENW-32 02/08/2000 17 Deg c

Turbidity BOXKCO ENW-32 02/08/2000 0.56 NTIJ

Conductivity BOXKB7 C30791ENW-MW9 021 l/2ooo 1,179 uS/cm

Dissolved oxygen BOXKB7 C30791ENW-MW9 02/1 1/2000 7.21 mm
pH Measurement BOXKB7 C30791ENW-MW9 02/1 1/2000 I 7.57 pH

Temperature BOXKB7 C3079/ENW-MW9 i 02tlU2000 16.9 Deg c

Turbidity BOXKB7 C30791ENW-MW9 02/1 1/2000 I 2.27 NTU
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Table C.9. Total Activi~Parameter Results for618-l lBurial Ground hvestigation, Februa~2OOO

Alpha by Liquid
Sample

Beta by Liquid
Scintillation Result pCilmL Alpha Error by LC Lab Scintillation Result Beta Error by LC

Constituent Number Well Name Sample Date MDL=.20 % Qnalitler pCi/mL MDL=.30 90 Units

ACTIVITY SCAN Imx.1W4 699- 12-4D 02/07/2000 4.40E-02 1.00E+03 u 1.90E+O0 5.00E+O1 oCi/L

ACTIVITY.SCAN BOXJX3 699-13-1A 02/08/2000 3.00E+OO 2.50E+OI 1.60E+OI 1.50E+01 pCi/L

ACTIVITY_SCAN BOXJX7 699- 13-l B 02/08/2000 3.30E+O0 2.50E+OI 3.1 OE+OO 3.10E+Ol pCi/L

ACTIVITY_SCAN BOXJYI 699- 13-IC 02/08/2000 -2.00E-01 2,25E+02 u 1.00E+OO 8.50E+01 pCilL

ACTIVITY_SCAN BOXJV4 699-13-3A 02/07/2000 5.00E-01 1.10E+02 3.80E+03 1.00E+O1 pCi/L

ACTIVITY_SCAN BOXK68 699-15-1 5B 02/08/2000 6.00E-01 9,00E+01 1.20E+O0 7.00E+O1 pCi/L

ACTIVITY.SCAN BOXK70 699-17-5 02/07/2000 -3.00E-01 1.50E+02 u 7.00E-01 1.00E+OI pCi/L

ACi’lVITY_SCAN BOXK73 699-21-6 02/07/2000 -3.00E-O 1 1.45E+02 u 1.20E+0 1 1.50E+OI pCilL

ACTIVIT’Y_SCAN BOXK74 699-9-E2 02/10/2000 1.90E+O0 3.50E+01 3.00E+OO 3.1 OE+OI pCi/L

ACTIVITY SCAN BOXKD3 C307 lIENW-MWI 02/09/2000 1.10E+OO 5.20E+OI 7.00E+OO 2 .00E+O 1 uCi/L

ACTIVITY_SCAN BOXKD4 C30721ENW-MW2 02/10/2000 4.00E-01 I,11E+02 2.IOE+OO 4.20E+OI pCilL

ACTIVITY_SCAN BOXKD5 C30731ENW-M W3 02/10/2000 8,00E-ol 6.50E+OI 2.00E+OO 4.50E+01 pCi/L

ACTIVITY_SCAN BOXKD6 C30741ENW-M W4 02/10/2000 5.00E-01 l,01E+02 7.80E+O0 2.00E+O1 pCilL

ACTIVITY_SCAN BOXKD7 C30751ENW-MW5 02/09/2000 2. 1OE-O2 1.00E+03 u 8.40E+O0 2.00E+O1 pCi/L

ACTIVITY SCAN BOXKD8 C30761ENW-MW6 02/09/2000 8.00E-01 6.50E+01 3.50E+O0 3.00E+OI vCi/L

ACTIVITY_SCAN BOXK09 C30771 ENW-MW7 02/1512000 -2.00E-01 1.70E+02 u 1.00E+OO 8.00E+O1 pCi/L

ACTIVITY_SCAN BOXKFO C30781ENW-MW8 02/1 1/2000 7.00E-01 7.50E+OI 1.4013+O0 6.00E+OI pCilL

ACTIVITY_SCAN BOXKF1 C30791ENW-M W9 02/1 1/2000 9.00E-01 6.00E+O1 2.60E+O0 4.00E+OI pCilL
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Appendix 1)

Quality Control SampIe Definitions

1).1 Field Quality Samples

Equipment 13kmls (EE3L) – 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

bypassing Type II reagent water through the pump or manifold afier the equipment has been decontami-

nated (sometimes just prior to sam@ng a well) and collecting the nnsate in presewed bottles.

Field Duplicate – A replicate sample used to determine the repeatability of the sim-iplingand 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 contamin-
ation by voIatile 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 fi-omthe
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 II reagent water that is spiked with known amounts
of target analyze. The sample is extracted (if appropriate) and analyzed to monitor the performance of
the analytical method.

D.1



Matix 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~atrix Spike Duplicates – Samples that are prepared by adding known quantities of

one or more target analytes to a sample prior toextraction 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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No. of

!J212&

OFFSITE

2 J. Chasse
Energy Northwest
P.O. BOX968
Richland, WA 99352

R. A. Danielson
Washington State Department of Health
5508 Englewood Avenue
Yakima, WA 98908

R. E. Jaquish
Washington State Department of Health
1232 Vintage Ave.
Richland, WA 99352

State of Oregon Office of Energy
625 Marion Street N.E.
Salem OR 97310
AlTN: D. Dunning

Washington State Department of
Eco]ogy, MS 7600

P.O. BOX47600
Olympia, WA 98504-7600

Washington Statement Department of Health
Division of Radiation Protection
P.O. BOX47827
Olympia, WA 98504-7827
AlTN: D. McBaugh

PNNL-13228

Distribution

No. of

*

ONSITE

29

5

3

2

DOE Richland Operations OffIce

M. J. Furman (3) A5-13
R. D. Hildebrand A5-13
R. G. McLeod (3) HO-12
K. M. Thompson (20) A5-13
Public Reading Room (2) H2-53

Bechtel Hanford, Inc.

K. R. Fecht HO-02
M. J. Graham HO-09
G. W. McNair HO-21
G. B. Mitchem HO-21
BHI Document and Information Services

CH2M Hill Hanford, Inc.

J. V. Borghese H9-03
L. C. Hulstrom H9-03
L. C. Swanson H9-02

Washington State Department of Ecology

D. GoSWami B5-18

U.S. Environmental Protection Agency

L. E. Gadbois B5-01
D. R. Sherwood B5-01

Distr. 1



No. of

GQl@2

32 Pacific Northwest National Laboratory

P. E. Dresel (10)
J. S. Fruchter

R. E. Gephart

M. J. Hartrnan

J. W. Lindberg

S. P. Luttrell

J. P. McDonald

L. F. Morasch

K6-96
K9-96
K9-76
K6-96
K6-81
K6-96
K6-96
K6-86

PFJNL-13228

No. of

-

K. B. Olsen
R. M. Smith
F. A. Spane, Jr.
D. L. Stewart
C. J. Thompson
P. D. Theme
W. D. Webber
B.A. Williams
Information Release Office (7)

K6-96
K6-96
K6-916
K6-916
1$6-96
K9-33 i

K6-96 >
?,.

K6-81 #
K1-06

Distr.2
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