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ABSTRACT

This document presents the revision to the ground water monitoring plan
for the 216-A-29 Ditch, an unlin trench used to transfer PUREX Plant
Chemical Sewer Line effluent to the B-Pond System. This monitoring plan is
based on the interim-status requirements of the Resource Conservation and
Recover Act. The ground water under the facility has been monitored since
1988 and the program is currently in ground water quality assessment
monitoring.

The upgradient monitoring well in the original network will be replaced
due to the decrease in the water 2vel at that location. Existing wells
located upgradient of the facility are evaluated according to this ground
water monitoring plan as substitutes for the upgradient well.

The plan also presents the locations, construction specifications and
the sampling and analysis plan for the four wells to be drilled in 1991 to
satisfy the requirements of the Tri-Party Agreement. The locations and design
of these wells are selected to increase the effectiveness of the well network
used to monitor the ground water 2vels and water quality beneath the
216-A-29 Ditch.
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1.0 INTRODUCTION

This do nt presents a revision to the ground water monitoring plan
for the 216-A-29 Ditch Facility (A-29 Ditch) located in the 200 East Area of
the Hanford Site in southeastern Washington State (Figures 1-1 and 1-2). The
ground water monitoring plan is based on requirements for interim-status
facilities, as defined by the Resource Conservation and Recovery Act of 1976
(RCRA) and amended by the Hazardous and Solid Waste Amendments of 1984, These
regulations are promulgated by the U.S. Environmental Protection Agency (EPA)
in 40 CFR 265, Subpart F, and by the Washington Department of Ecology
(Ecology) in Washington Administrative Code (WAC) 173-303-400.

Under RCRA interim status, the A-29 Ditch requires a detection-level
ground water monitoring program because it has received wastewater from the
Plutonium Uranijum Extraction (PUREX) Plant. In the past, this wastewater
contained hazardous waste and materials. Since 1984, physical controls and
operating procedures have been modified to avoid inadvertent discharge of
chemicals to the wastewater stream. No additional hazardous substances are
expected to be received by the A-29 Ditch in the future. The A-29 Ditch is
currently in assessment monitoring due to elevated specific conductance values
in well 2-E25-35. The A-29 Ditch is scheduled to be closed in late 1991.

The purpose of this document is to present a revised ground water
monitoring program to continue to monitor-the impact of the A-29 Ditch on the
quality of the ground water in the uppermost aquifer beneath the facility
[40 CFR 265.90(a)]. The original qround water monitoring plan, dated
November, 1988, was never release as a supporting document. Specific
objectives of this revision include:

. Present substitute upgradient monitoring wells to replace the well
currently used for up ‘adient monitoring and sampling. Upgradient
monitoring is needed to bring the ground water monitoring network
into compliance with 40 CFR 265.91(a). The original upgradient
well no longer meets - is criteria due to the decline in water
table elevation.

. Present and justify the locations of the four ground water
monitoring wells to be drilled in 1991 to satisfy the requirements
of the Tri-Party Agreement Milestone M-24-18.

Chapter 2.0 presents an overview and history of the A-29 Ditch, the
waste characteristics of the discharges to the facility, and the geology and
hydrogeology of the area. Chapter 3.0 describes the ground water monitoring
indicator-evaluation program and the proposed revisions to the monitoring
network. A discussion of the ground water quality assessment program is
presented in Chapter 4.0.

The hydrogeologic characterization activities and ground water
monitoring system presented in this plan constitute a revision to the initial
program. Recent hydrogeologic data, ground water chemistry data,
stratigraphic, and other pertine ; information was evaluated during the
preparation of this ground water monitoring plan.
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2.0 BACKGROUND INFORMATION

The U.S. Department of Energy’s (DOE’s) Hanford Site has been used for
more than four decades for nuclear reactor operations, nuclear fuel
processing, radioactive waste inagement, and related activities. Nuclear
reactor operations and nuclear fuel processing activities have ceased on the
Hanford Site. The ongoing e rironmental restoration and radioactive waste
management facilities in the 200 East and 200 West Areas are currently
operated by Westinghouse Hanford Company (Westinghouse Hanford).

In ear ier publications, the combined 200 East and : 0 West Areas were
commonly referred to as the Separations Areas.

2.1 FACILITY DESCRIPTION

This section describes the A-29 Ditch, its operational history, and
waste characteristics. Additional information is located in the Waste
Information Data System (WIDS) General Summary Reports. The WIDS data base is
controlled and maintained by Westinghouse Hanford. The general summary report
for the A-29 Ditch is contained in Appendix A.

2.1.1 Location and Physical Description -

The A-29 Ditch is a manmade earthen ditch approximately 6 ft wide and
4,000 ft long that has been in use since 1955. The depth of the ditch varies
from 2 to 3 ft at the upper end to approximately 15 ft at the lower end. The
point of discharge to the ditch is approximately 900 ft west of the east
perimeter fenceline of the 200 East Area. The ditch passes beneath the fence
and runs northeast to the 216-B-3-3 Ditch, which discharges to the
216-B-3 Pond.

A1l discharges to the ditch originate within the 200 East perimeter
fence and come from the PUREX chemical sewer line (CSL). Historical discharge
sources are listed in Appendix A. Current waste stream sources discharging to
the CSL are listed in Table 2-1. Flow from the CSL is continuous, with the
volume discharged ranging from 100 to 1,400 gal/min. The average flow is
about 970 gal/min. An unknown amount oF effluent flowing in the ditch
infiltrates into the soil along the course of the dit«

2.1.2 History of Operation

The A-29 Ditch was put into service in November 1955. The A-29 Ditch
initially discharged to the 216-B-3-1 Ditch (Figure 1-2). When the
216-B-3-1 Ditch was re ired in 196 the A-29 Ditch was shortened and
discharged to the 216-B-3-2 Ditch. The 216-B-3-2 Ditch was retired in 1970.
As a result, the A-29 Ditch was rerouted and now discharges to the
216-B-3-3 Ditch.
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The middle Ringold unit is the thickest of the Ringold units in the

vicinity of the 200 Areas. It cons I

r e

9), as are discontinuous sand and silt
interbeds. Because of similarity of textures and gravel lithologies, the
coarse-grained basal and middle Ringold units are difficult to distinguish
unless separate by the fine-grained sediments of the upper basal Ringold unit
or the lower Ringold unit. The upper Ringold is a sequence of thinly bedded,
well-sorted sands/silts and silty clay.

Not all of the units of the Ringold Formation are present throt iout the
200 Areas. Erosion by the ancestral Columbia River and later cataclysmic
flooding during the Pleistocene Epoch has partially or completely eroded the
Ringold Formation in some areas (DOE 1988; Tallman et al. 1979). A1l four
units are currently identified only in the western and southern portion of the
200 West Area, while little or no Ringold Formation is present in the north-
eastern part of the 200 East Area (Last et al. 1989; Tallman et al. 1979).

A well-developed calcrete belonging to the Plio-Pleistocene unit is
found on the uppermost surface of the eroded Ringold sediments in the 200 West
Area (Bjornstad 1984; Last et al. 1989). 1In places, the Plio-Pleistocene unit
is overlain by as much as 30 ft of early "Palouse" soil, an eolian deposit of
silt and fine-grained sand. Both of these units are present over most of the
200 West Area, but they have apparently been eroded in the 200 East Area.

The cataclysmic flooding that eroded the Ringold Formation also
deposited a sequence of relatively unconsolidated silt, sand, and gravel
informally called the Hanford formation. At least four major flood events
occurred in the Pasco Basin during the Pleistocene (Fecht et al. 1985). Near
flood channels (e.g., in the northern 200 East Area), the Hanford formation
consists predominantly of coarse ‘avel -ading to sand (Pasco Gravel facies),
while to the south and west, slack-water type deposits of silt and sand
(Touchet Bed facies) lie between or beneath coarse-grained flood deposits
(Last et al. 1989). Within much of the southern portion of the 200 Areas, the
Hanford formation consists predominantly of sand. Thickness of the formation
ranges from approximately 70 ft in the 200 West Area to a maximum of about
350 ft east of the 200 East Area (Tallman et al. 1979).

The contact between the Hanford and Ringold formations is commonly a
transition upward from more indurated deposits containing a variety of
lithologies (Ringold Formation) to very weakly cemented or unconsolidated
sediments with a higher proportion of bas: tic clasts (Hanford formation).
The textures of the Pasco Gravel and the middle Ringold are similar, although
the difference in gravel lithologies can sometimes be used to distinguish
between them. However, basalt-rich gravel lenses have been found in the
middle Ringold unit, and if the middle Ringold unit and Pasco Gravel are not
separated by the upper Ringold, the Plio-Pleistocene unit, and/or the early
"Palouse" soil, they can be difficult to distinguish. This is particularly
true where considerable reworking and incorporation of the Ringold sediments
into the Hanford formation has occurred.
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water f]ow 1n the 200 Areas are, in ascending order, the Elephant Mountain
ember, which acts as a lower confining layer in most areas; the Ringold
Formation, which contains both semiconfined and unconfined aquifer components;
and the Hanford formation. Basalt of the Elephant Mountain Member is assumed
to be the base of the unconfined or uppermost aquifer near the 200 East Area.
However, two studies by Graham et al. (1984) and Jensen (1987) indicate
possible aquifer intercommunication between the unconfined aquifer and the
confined Rattlesnake Ridge aquifer near the 200 East Area.

The Elephant Mountain Member has possibly been removed by erosion in the
vicinity of the northeast corner of the 200 East Area, providing a means for
aquifer intercommunication. A zone of downward hydraulic gradient occurs
between the unconfined aquifer an the uppermost confined Rattlesnake Ridge
aquifer beneath B Pond (Graham et al. 1984; Jensen 1987; Kasza et al. 1990).

The Ringold Formation exhibits a variety of hydrologic characteristics,
including hydraulic conditions ra jing from locally confined to unconfined.
In the southern portion of the 200 East Area and much of the 200 West Area,
the coarse-grained facies of the asal Ringold unit are locally confined by
the overlying lower and fine-grained basal Ringold units (Last et al. 1989).
In other areas, the fine-grained basal and lower Ringold units are missing,
and the coarse-grained basal an ‘or middle Ringold units contain the
unconfined aquifer. In the northeastern portion of the 200 East Area, the
Ringold Formation is completely removed by erosion. Here, the unconfined
aquifer lies within the Hanford formation, which directly overlies the basalt
(Tallman et al. 1979).

The lithologies in the unco “ined aquifer exhibit widely varying
hydrogeologic properties (Table 2-4). The values given in this table are
generalizations; in some locations hydraulic properties may lie outside the
estimated ranges given.

Table 2-4. Hydraulic Properties in the 200 Areas‘®.

ydraulic
conductivity Effective
Interval tested (ft/d) Storativity porosity (%)
Hanford formation 2,000-10,000 0.07 30
Middle Ringold Unit 9-230 NA® NA
Lower Ringold Unit 1-12 0.002 10

® Graham et al. 198].
bY NA = not available.

In the 200 West Area, the unconfined aquifer occurs primarily within the
middle Ringold unit, which is compacted and often partlally cemented.
Transmissivities range from 300 to 5,400 ft%/d (Graham et al. 1981). In the
200 East Area, the aquifer is in e her the unconsolidated Hanford formation,
the middle Ringold unit, or both, leading to a wide range of transmissivities

22
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water high beneath B Pond, which lies directly northeast of A-29 Ditch. This
ground water mound is evident in the water table map, Figure 2-7.
A-29 Ditch area, the direction of ground water flow is generally from
northeast to southwest across the ditch at approximately S 60° W.
.ion in December 1990 from wells in the
Water level elevation data for the wells are
provided in Table 2-5. The saturated thickness of the unconfined aquifer
beneath the A-29 Ditch is approximately 50 to 70 ft.

illustrates the water level elev
vicinity of the A-29 Ditch.

Table 2-5.

Within the

Figure 2-8

December 1990 Water Level Elevation Data for Wells
Near the 216-A-29 Ditch Completed in the Unconfined Aquifer

Top of
casing Depth to Water
elevation water elevation
Well no. (ft)® (ft) (ft)
* 299-E25-32P# 670.0 ° 265.83 404.21
* 299-E25-26# 668.52 264.78 403.74
* 299-E25-28# 662.44 258.08 404.36
* 299-E25-34+# 662.87 258.63 404.24
* 299-E25-35# 674.39 270.43 403.96
299-E25-10 655.84 251.86 403.98
299-E25-11 681.28 277.32 403.96
299-E25-18 679.05 275.08 403.97
299-E25-19 677.2 273.36 403.84
299-E25-20 676.3 272.51 403.8
299-E25-21 669.42 264.88 404.54
299-E25-24 679.55 275.30 404.25
299-E25-25# 669.42 264 .88 404.54
299-E25-27# 676 3 271.86 404.22
299-E25-31# 672.53 268.50 404.03
299-E25-38# 673.52 269.40 404.12
299-E26-02 635.3 231.01 404.3
699-41-40# 545.94 129.99 415.95
699-42-40A# 545.43 124 .41 421.02
699-43-42J# 564.48 145.85 418.63
699-43-43# 579.37 164.09 415.28
699-43-45# 597.68 192.58 405.10

(® Flevation at time of measurement.
A1l data in feet above mean sea level.

(*) Detection Level Network Well.
(#) RCRA standard or equivalent well.

24
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The calculations of ground water ve >city assume horizontal flow and
homogeneous aquifer. An estimation of the average linear ground water
velocity near the A-29 Ditch can be calculated from the following equation
based on Darcy’s law:

v=(KI)/n (1)

where:

velocity, ft/d

hydraulic conductivity, ft/d
hydraulic gradient (dimensionless)
effective porosity (dimensionless).

S X<

Hydraulic gradient values for the 200 Areas are discussed in Section
2.3.2. Hydraulic conductivities and effec ive porosities are discussed in
Section 2.3.2 and Table 2-4. The following inputs were used to determine the
velocity near well 699-43-43: (1) K = 2,100 ft/d (WHC 1990, p. 76);

(2) 1 = 0.007 (WHC 1990, p. 79); and (3) n = 0.10 to 0.30 (Graham et al. 1981,
p. 3-12).

The given value of K is most likelv representative of the Hanford

formation (WHC 1990, p. 74). The calct ited velocity ranges from
approximately 50 to 150 ft/d.

25
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3.0 GROUND WATER MONITORING PROGRAM

This plan has been developed in accordance with RCRA, as described in
40 CFR 265, Subpart F, to conduct an interim-status ground water monitoring
program for the A-29 Ditch. ATl work outlined in this plan will be conducted
using Environmental Investigations and Site Characterization Manual
(WHC 1988), the Quality Assurance Project Plan for RCRA Groundwater Monitoring
Activities (WHC 1990), and RCRA Ground Water Monitoring Project Quality
Assurance Project Plan (PNL 1989). In addition, all onsite personnel must
meet Occupational Safety and Health Administration (OSHA) medical, monitoring,
and training requirements in accordance with 29 CFR 1910.120.

3.1 SUMMARY OF MONITORING PROGRA HISTORY

The A-29 Ditch received hazardous waste discharges from the PUREX CSL.
In 1984, administrative and physical controls were installed to avoid
inadvertent discharges of chemicals to the waste stream. Because the
A-29 Ditch was not expected to receive additional discharges of hazardous
substances, the DOE Richland Operations Office proposed that the facility be
closed under RCRA interim status (DOE 1987).

Ground water monitoring wells were installed and the ground water
beneath the A-29 Ditch has been monitored:by a RCRA-compliant monitoring
network since November 1988. The original detection level monitoring network
consisted of one upgradient well (299-E25-32P) and four downgradient wells
(299-E25-26, 299-E25-28, 299-E25-34, and 299-E25-35) as shown in Figure 3-1.
These wells were sampled quarterly for 1 yr to establish background levels and
the analytical results and water level measurement data were presented to
Ecology.

In Tate 1989, the four quarters of ground water network monitoring were
completed and the background values were established. The first scheduled
contamination indicator parameter semiannu: sampling event occurred in late
January 1990. Statistical evaluation of the results, as required by
40 CFR 265.93(b), indicated that - e specific conductivity (field) value in
downgradient well 299-E25-34 was statistically greater than the background
levels. Confirmatory resampling later verified this measurement and the
required ground water quality assessment plan was prepared and initiated for
the A-29 Ditch (Chou et al. 1990).

The ground water quality assessment plan proposed an investigation to
confirm that the contamination detected in well 299-E25-35 originated from the
A-29 Ditch. The detection Tevel network and several surrounding wells were
scheduled for quarterly water samp ing and analysis to better monitor = e
quality of the groundwater. Due to the suspension of the U.S. Testing
contract, no analytical data were collected between June 1, 1990 and early
1991. The ground water quality assessment plan increased the water level
measurement in the detection level network wells to a monthly frequency and in
selected surrounding wells to a quarterly frequency. The increased scrutiny
was intended to more closely define the ground water flow direction and
gradient, attempt to identify any other potential contamination sources, and
e iminate the possibility of a the high specific conductivity coming from a
source other than the A-29 Ditch.

26
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assessment investigation. Figure 3-1 shows the locations of water level
measurement wells.

Tabte 3-1. Ground Water Monitoring Wells used in the A-29 Ground
Water Quality Assessment Monitoring Program.

Water level Groundwater RCRA Standard
Well meas -ement sampling Wells

299-E25-32P (D) (U) X
299-£25-26 (D) X
299-E25-28 (D) X
299-E25-34 (D) X
299-E25-35 (D) X

KL KX X X
> > > X X

299-E17-15
299-E17-20
299-£25-06
299-£25-09
299-£25-10

>< >

> >< o<

299-E25-11
299-£25-18
299-E25-19
299-£25-20
299-£25-21

>< >< ><X >
> >} X XX >

299-£25-31 X
299-£25-36 X
299-£26-02 X

>< >

(D) Detection network well.
(U) Upgradient well.

By December 1990, it was apparent that the water level in the network
upgradient well (299-E25-32P) had :creased to where it was no longer
representative of upgradient con tions (Table 2-5, Figure 2-8, and
Figure 3-2). The monitoring network was then out of compliance with
40 CFR 265.91(a). After an evalu: on of the December 1990 data, it was
determined that a new upgradient ground water monitoring well was necessary
for the A-29 Ditch monitoring netv 'k and that the ground water monitor 1g
plan needed revision.

28
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3.2 OBJECTIVES

The objectives of the ground water monitoring plan for the A-29 Ditch
are to:

. Characterize the stratigraphy and determine the horizontal (and if
possible, the vertical) ground water flow directions beneath the
site. The focus will be on the uppermost unconfined aquifer.

. Continue a ground water monitoring program to determine if any
statistically significant amounts of hazardous waste constituents
originating from the A-29 Ditch are present in the ground water.

. Establish an upgradient monitoring well that comply with the
requirements of 40 CFR 265.91(a).

. Present and justify the location of the monitoring wells to be
drilled at the A-29 Ditch during 1991 to partially satisfy the
requirements of the Tri-Party Agreement Milestone M-24-00.

3.3 APPROACH

The A-29 Ditch ground water monitoring network will be revised and
expanded. The approach to revising the A-29 Ditch ground water monitoring
system will be based on a knowled @ of the regulatory requirements, the
existing site geologic and hydrologic data, the regulations governing the safe
operation of the facility, and DOE Order 5400.1, General Environmental
Protection Program (DOE 1986). In response to these factors, the Hanford Site
Groundwater Protection Management Program (DOE-RL 1985) was published, setting
forth goals and objectives for the Hanford Site.

Existing wells upgradient of the facility will be evaluated to determine
their suitability to replace the original upgradient well that is no longer
representative of the facility. Four new downgradient monitoring wells will
be installed in 1991 to satisfy the requirements of the Tri-Party Agreement.
After evaluation of the data received from the 1991 drilling and analytical
activities, additional wells will be installed if there is a demonstrated need
for the information that they would provide.

|

| Locations for the 1991 ground water monitoring wells will be chosen to

| increase the efficiency of the A-29 Ditch groundwater monitoring network,
provide additional information to characterize the geology and shallow
hydrogeology at the facility, and determine the quality of groundwater near
the top of the unconfined aquifer. Other considerations in locating the new
wells are obstacles or -illing hazards, such as steamlines, cribs,
underground piping, power lines, or surface contamination. Areas with known
surface contamination will be avc led to prevent the introduction of drilling-
induced contamination -into the ground water.

Subsurface sediment samples will be obtained during drilling of each new
well. These samples will be described and classified in the field, and
selected samples will be submitted for laboratory analysis to determine
selected physical and chemical parameters. Ground water samples will be
collected upon reaching the water table according to the sampling and analysis
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having been constructed to meet RCRA standards, meet the conditions discussed
below.

Wells 2-E25-26 and 2-E25-35, located south of the ditch, are
downgradient of the inlet end of the ditch. Well 2-E25-28 provides an
opportunity to monitor the bottom of the aquifer downgradient of the
A-29 Ditch near well 2-E25-34, w ch monitors at the water table. The 20-ft
screened intervals in all wells are consistent with screen lengths in other
RCRA wells.

The second, third, and fourth conditions regarding justification of the
use of these wells as part of the monitoring system are also satisfied. Wells
2-E25-26 and 2-E25-28 are constructed of carbon steel casing above the water
table with stainless steel screens and casings below the water table. The
wells were naturally developed with no filter pack. They are completed in
highly permeable material that does not necessitate an artificial filter pack.
The annular space in well 2-E25-26 was grouted from land surface to 150 ft,
and the remaining depth of the well is sealed by the 6-in. drive casing, which
was left in place after drilling to the total depth and backpulling to expose
the screen and stainless steel casing. In well 2-E25-28, the annular space
was grouted from land surface to 218 ft; the remainder of the well is sealed
by the 6-in. drive casing, which was left in place after drilling to the total
depth and backpulling to expose - e screen and stainless steel casing. The
integrity of these wells is maintained by the casings. Wells 2-E25-34 and
2-E25-35 were constructed in 1988 to RCRA standards. Since these wells have
met the RCRA construction standards, they may be used to support the most
stringent data quality objectives (DQOs).

The construction details and 1ithologic information for these wells are
given in as-built diagrams in Appendix B. The coordinates, total depth, and
screened intervals are summarized in Table 3-2. Water chemistry data are
presented in Appendix C.

3.4.3 Upgradient Wells

The intent of upgradient monitoring wells is to provide representative
background ground water chemistry data that are not affected by the facility.
The decreasing water level at well 2-E25-32P created a need to provide a
satisfactory substitute. As an alternative to drilling a new well, existing
ground water monitoring wells were investigated as a possible substitute. Due
to the proximity of B-Pond and the orientation of the A-29 Ditch with respect
to the ground water gradient, two of the B-Pond RCRA standard downgradient
monitoring wells, 6-43-43 and 6-43-45, are adequately »>cated to serve also as
the upgradient monitoring wells for the A-29 Ditch (Figure 3-3). Well 6-43-45
is upgradient of the northern portion of the ditch and well 6-43-43 provides
upgradient coverage for the central and southern portions of the facility
(Figure 3-4). Construction of an upgradient monitoring well at the location
of 6-43-45 was proposed in the original unpublished ground water monitoring
plan. Hydrographs for wells 6-43-43 and 6-43-45 are shown in Figure 3-5.
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Table 3-2. Locations, Depths, d Screened Intervals for Existing and
Planned Ground Water Monitoring Wells Around the 216-A-29 Ditch.

Depth to

Hanford Depth to Bottom of Screen

Well no. Type of '~11 _coordinates water (ft) screen (ft) 1length (ft)
EXISTING WELLS

299-E25-26 Shallow N40Q773/W45¢ 264.78 289 20
299-£25-28 Deep N41424/W45541 258.08 320 20
299-E25-32 Shallow N41200/W44325 265.83 279.4 20
299-E£25-34 Shallow N41386/W45517 258.63 271.6 20
299-E25-35 Shallow N40617/W46538 270.43 281.0 20
699-43-43 Shallow N42942/W43184 164.09 177.5 20
699-43-45 Shallow N42977/W44643 192.58 203.3 20

PLANNED 1991 WELLS
(Estimated Coordinates and Depths)

1 Shallow N40658/W46773 272 287 2
2 Shallow N41839/W45116 242 257 2
3 Shallow N42252/W44930 223 238 2

4 Shallow N42735/W44903 199 224 2
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Wells 699-43-43 and 699-43-45.
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Ine grouna water at weli byy-43-43 nas Deen sampled and analyzed tor
five calendar quarters and well 699-43-45 has been sampled for three quarters.
The water chemistry data for these wells are presented in Appendix C.

The advantages of substituting existing wells instead of drilling a new
well include:

. Water level and water chemistry data from these RCRA standard
wells are available with no breaks in the data acquisition and
analysis -- upgradient data acquisition will not have to wait
until the new well is constructed. Correlations may be possible
between contemporary data from the original upgradient well and
from the chosen replacements.

. Since funding is available for the construction of only four
monitoring wells at the A-29 Ditch in 1991, use of existing wells
will allow construction of an additional downgradient well. This
will provide greater monitoring efficiency in the area
downgradient of the facility.

Well construction records and recent monitoring data have been reviewed
to verify that the proposed wel s meet the acceptance criteria specified in
40 CFR 265.91 (Section 3.4.2). These wells were satisfactorily constructed in
1988 and 1989 to comply to RCRA standards. The construction details for these
wells are given in the as-built diagrams in Appendix B. The coordinates,
total depth, and screen intervals are summarized in Table 3-2.

Wells 6-43-43 and 6-43-45 wi | begin to serve as the upgradient
monitoring wells for the A-29 Ditch upon approval of this ground water
monitoring plan.

3.4.4 Downgradient Well

Four new RCRA standard downgradient wells will be added to the existing
monitoring network at the A-29 Ditch. The proposed well coordinates and
construction details are presented in Table 3-2 and located on Figure 3-4.
The wells will be completed in the top 15 ft of the unconfined aquifer and
located 50 to 100 ft from the centerline of the ditch. This distance was
chosen to allow adequate working space around the drill site and to be
consistent with the compliance point defined by the existing wells.

The need for additional downgradient monitoring wells is indicated by
both the chemistry of ground water in the downgradient wells and the
configuration of the downgradient boundary of the A-29 Ditch. The general
ground water flow direction at the A-29 Ditch (S 60° W.) indicates that
monitoring well coverage is insufficient along the western boundary of the
ditch. Without new wells to the west of the ditch, it is not possible to
fully evaluate the impact of the A-29 Ditch on the unconfined aquifer. The
new wells will increase the monitoring coverage west and south of the
facility.
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Figure 3-7.
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Table 3-3. Applicable Environmental Investigations Instructions.

Title

Number
EIT 1.1
EIT 1.2
EII 1.4
EITI 1.5
EIT 1.6
EII 1.7
EIT 1.9
EIT 1.10
EIT 1.11
EIl 2.1
EII 2.2
EII 2.3
EII 3.2
EII 4.2
EII 5.1
EII 5.2
EII 5.4
EII 5.5
EIT 5.7A
EII 5.8
EII 5.10
EII 5.11
EII 5.12
EITl 5.13
EII 5.14
EII 6.1
EII 6.6
EII 6.7
EIl 6.8
EITl 6.9
EII 9.1
EIT 10.1
EII 10.2
EII 10.3
EIT 10.4
EII 11.1
EII 12.1

Hazardous Waste Site Entry Requirements

Preparation and Revision of Environmental Investigations
Instructions

Deviation from Environmental Investigations Instructions
Field Logbooks

Records Management

Indoctrination, Training and Qualification

Work Plan Review

Identifying, Evaluating, and Documenting Suspect Waste Sites
Technical Data Management

Preparation of Hazardous Waste Operations Permits
Occupational Health Monitoring

Administration of Radiation Surveys to Support Environmental
Characterization Work on the Hanford Site

Health and Safety Monitoring Instruments
Interim Control of Unknown, Suspected Hazardous and Mixed Waste

Chain of Custody

Soil and Sediment Sampling

Field Decontamination of Drilling, Well Development and Sampling
Equipment

Decontamination of Equipment for RCRA/CERCLA Sampling

Hanford Geotechnical Sample Library Control

Groundwater Sampling

Sample Identification and Data Entry into HEIS Database

Sample Packaging and Shipping

Air Quality Sampling of Ambient and Downwind air at Waste Sites
Drum Sampling

Drum Handling

Activity Reports of Field Operations

Ground Water Well Characterization and Evaluation
Groundwater Well and Borehole Drilling

Well Completion

Groundwater Well and Borehole Identification and Tracking

Geologic Logging

Aquifer Testing

Measurement of Ground-Water Levels
Purge Water Management

Weli Development Activities
Geophysical Logging

Sufveying
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completed well is presented in Figure 3-7. Construction information and
locations of the new monitoring wells are provided in Table 3-2.

Data sheets, as shown in Figure 3-8, will be completed and provided in
he borehole data report.

3.4.5.3 Well Development. All wells will be developed following completion.
Wells will be developed by the surge-and-bail technique, overpumping, or any
other techniques deemed necessary until turbidity is <5 nephelometric
turbidity units (NTU) and sediment content is <8 mg/L. If the water cannot be
wveloped to a turbidity of <5 NTU, an explanation will be documented by a
qualified hydrogeologist. A1l ground water discharged from the well during
development will be disposed of in accordance with EII 10.3 (WHC 1988).

3.4.6 Surveying

After monitoring well ins allation is completed, all wells will be
surveyed for location and elevation by qualified surveyors. The elevation of
the top of the stainless steel protective casing and of a brass marker set in
the concrete pad will be determined within 0.01 ft relative to a referenced
datum common to the other wells in the monitoring network. A mark will be
placed on the casing to indicate the location that was surveyed. The survey
will meet the requirements of a third-order survey, as defined by the EPA
(1987, pp. 14-2 to 14-3) and will be referenced to North American Datum 1983.
The survey results will be supervised and reviewed by a licensed surveyor.

3.5 MONITORING PARAMETERS

The ground water in newly drilled wells will be sampled and analyzed for
the parameters listed in Table 3-4. 1In addition, constituents listed in the
s. pling and analysis plan (Appendix D) will be analyzed once during the first
year of sampling.

After 1 yr of detection monitoring, these wells will be sampled per the
ground water quality assessment s¢ :1ing plan and schedule. If the quality
assessment plan proves that A-29 [ .ch is not the source of contamination, the
A-29 Ditch monitoring network will revert to a detection level program.

3.6 HYDROGEOLOGIC CHARACTERIZATION

Subsurface characterization will be conducted to describe geologic and
hvdrogeologic conditions and properties. Data collection and interpretation
w | focus on geology, geochemistry, hydrogeology, hydrochemistry, and
groundwater contaminant monitoring. Work performed will follow a quality
assurance project plan meeting EPA requirements of QAMS 005/80 (EPA 1983).
The characterization efforts will be performed during and after construction
of 1e planned monitoring wells.
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Geologic characterization will inc ide geologic sampling, lithologic
description, physical and chemical laboratory analyses, and geophysical
borehole logging.

3.6.1.1 Geologic Sampling. Representative samples for geologic analysis will
be collected at 5-ft intervals and at changes in lithology during drilling
(EPA 1986). Samples will be collected with a drive barrel or split spoon in
the unsaturated sediments whenever possible. No drilling fluids or other
material will be added to the borehole during drive-barrel drilling unless
necessary and the addition must be approved by the well site geologist so that
perched water zones can be detected, representative moisture samples can be
taken, and water chemistry will not be affected. Samp 2s for moisture content
measurements will be collected at 5-ft intervals and at moist or wet 7ones.

If hard-tool drilling is necessary, a bailer will be used to collect ' e
sediment samples. No moisture samples will be from the borehole when hard-
tool drilling.

A description of the borehole cuttings between sampling intervals will
be recorded to obtain a continuous Tithologic record. Lithologic descriptions
of samples will include color, texture, sorting, mineralogy, roundness,
relative calcium carbonate concentration, consolidation, and cementation.

The samples collected will be described as hand specimens in the field and
documented on geologic log forms in accordance to WHC-CM-7-7, EII 9.1

(WHC 1988). Samples will be archived for possible future analyses. Drilling,
well construction, and sample information will be documented on the borehole
logs. A guide to subsurface data collection and documentation during cable
tool drilling is presented in WHC-CM-7-7, EII 5.2 (WHC 1988), and the
procedures for ground water sampling are presented WHC-CM-7-7, EII 5.8

(WHC 1988).

3.6.1.2 Laboratory Analyses. C: :ium carbonate content and moisture content
analyses will be performed on geologic samples collected at 5-ft intervals or
on samples selected by the well site geologist. Other Taboratory tests
including particle size analyses, ‘'rmeability testing, petrography, and clay
mineralogy will be performed on samples selected by the project scientist.

3 .1.3 Sediment Collection and Analysis. In addition to samples collected
for geologic characterization, samples will also be collected for chemical or
radiologic analysis. These samples will be collected following the frequency
oul ined below:

. at major lithologic changes
. at perched water zones or increased soil moisture content
. at zones where contamination is suspected based on unusual soil
discoloration, odor, or detection instrumentation response above
background levels.
A11 samples will be collected and kept in refrigerated storage under the
esti lished chain-of-custody procedures. Immediately after a borehole has

been drilled to depth, the geologist and the project manager will select
certain samples to be analyzed. The first samples chosen for analysis will be
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Slug testing may be the only aquifer testing performed if purgewater from
aquifer testing cannot be disposed to the ground. Purgewater disposal will be
according to WHC-CM-7-7, EII 10.3 (WHC 1988).

A bailer will be used to remove drilling fluids and coarse materials
from the borehole. Pretest wel development will be conducted after bailing
to determine the optimum pump discharge rate and, thus, the best pump size for
the constant-discharge test. If the pump has a check valve, then pretest
development will consist of pumping at a low flow rate followed by
successively higher flow-rate steps until full pump capacity or maximum
drawdown has been achieved. If the pump is not equipped with a check valve, a
surging technique will be used (wherein the pump is alternately turned on and
off) followed by step pumping as described above. The constant-discharge test
will not be performed until watt Tlevels have fully recovered from the
development test.

A number of aquifer test methods may be used in the field testing
program depending on the hydrologic parameters sought and existing hydraulic
test conditions. Some test methods commonly used include bailer, slug,
development, constant-discharge, and recovery techniques. Constant-discharge
tests could be conducted for up to 24 h in instances where at least one
observation well is available and drawdown is large enough (>0.2 ft) to allow
a quantitative analysis of the data. Additional information on conducting
slug, constant-discharge, and recovery techniques is described in WHC EII 10.1
(WHC 1988). When available, data from the observation wells can be analyzed
to yield estimates of transmissivity, storativity, and sometimes, hydraulic
conductivity anisotropy. Results from constant discharge tests can also be
used to verify lateral continuity. Single well constant-discharge tests can
normally be conducted for up to 8 h. Tests of 8-h duration can be used to
estimate transmissivity. '

A constant-discharge pumping test should be conducted in at least one of
the new downgradient wells. If a constant-discharge pumping test is
conducted, a temporary section of nominal 8-in. telescoping screen will be set
in each well before pumping. The screen will be open to the uppermost portion
of the aquifer.

A submersible pump will be f iced in the bottom portion of the screened
.erval. If the sediments in the test interval appear to have relatively
jh permeabilities, such as those characteristic of the Hanford formation, a
large discharge rate will be required. The largest pump size that will fit in
a nominal 8-in. telescoping screen (normally 40 hp) will be used in this case
because it is expected that even a maximum discharge from this size pump (200
to 250 gal/min) will produce only a small drawdown (no more than 2 ft).

If sediments in the test interval have low permeabilities, such as those
charactaristic of the Ringold Formation, a much lower discharge rate wi | be
requir_J and a smaller pump can be installed. In some locations, the
sediments in a test interval may be of such low permeability that a pumping
test would not be possible. In these situations, a slug test may be
conducted.
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the concept will include the flow paths and their possible changes over time,
estimates of groun water velocity, unsaturated zone conditions as they relate
to the ground water monitoring system, and hydrochemical characterization.

3.7 SAMPLING AND ANALYSIS

3.7.1 Sampling

HydroStar* sampling pumps will be installed in the new wells as soon as
practical after construction and well development are complete.

At the start of the sampling activity, the depth to water will be
measured before the wells are purged. The wells will be purged and samples
will be collected only after at least three borehole volumes have been removed
and when the specific conductance, temperature, and pH have stabilized.
Purgewater will be collected and handled per EII 10.3 (WHC 1988). In the case
of wells completed in very low permeability materials, the sample will be
collected after the well has recharged.

3.7.2 Analysis

Samples will be collected from all ground water monitoring wells in
conformance with 40 CFR 265.92 for analyses of the constituents listed in
Table 3-3. Additional constituents may be added to this list after evaluation
of the results.

Sampling, preservation, and chain-of-custody procedures are discussed in
Appendix D. The quality assurance and control protocols, which are in
addition to 40 CFR 265.92 requirements, are also given in Appendix D. The
purpose of quality control activities is to determine and document the quality
of analytical results and to institute corrective actions as necessary.

Under this ground water monitoring program, the water table elevation
data will be evaluated at Teast annually to determine if the monitoring wells
are appropriately located. If the evaluation indicates that existing wells
are no longer adequately located, the ground water monitoring system will be
modified to bring it into compliance with 40 CFR 265.91(a).

*Hydrostar 1s a trademark of Instrumentation Northwest, Incorporated.
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The A-29 Ditch is currently monitored under a ground water quality
assessment program due to the high specific conductivity measured in
monitoring well 299-£25-35 (Chou et al. 1990). The Quality Assessment Plan
established an investigative approach to determine if A-29 Ditch was the
source of the detected contamination. the monitoring detection level network
and several surrounding we |s are currently sampled and analyzed quarterly to
better monitor the quality of the ground water. Water level measurements in
the detection level network wells are obtained monthly, and selected
surrounding wells are measured quarterly. If the quality Assessment Plan
proves that A-29 Ditch is not the source of contamination, the A-29 Ditch will
revert to a detection level program. Analysis under the Quality Assessment
Program will satisfy the requirements of such a program.
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MAI ve A1 VT IHHIA L V) wvauLa JJQ\-CIII
General Summary Report
February 21, 1991

SITE NAME: 216-A-29 58
ALTASES:
Snow’s Canyon wmr1; PUREX Chemical Sewer (CSL) 315

SITE TYPE: Ditch 315

WASTE CATEGORY: Mixed Waste 13151
WASTE TYPE: Liquid 315
STATUS: Active 3553

START DATE: November 1955 (3s5)

OP ABLE UNIT: 200-P0-5 329

TSD NUMBER: D-2-3 323

REG. AUTHORITY: TSD 323

DOt L PROGRAM: Surveillance and Maintenance (3s8)

This site is included in the Tri-Party Agreement Action Plan (329

The following have been submitted for this site: Part A Permit (308
Interim Closure Plan (3o8;

DE JATED AREA: 200 East, A Plant @315

co [NATES: N40685 W46350, 43050 W44750 (center line) @7o

LOLA I ION:
Qutside the 200 East Area perimeter fence (s&1, 525 ft southeast of the
southeast corner of the 241-A Tank Farm wmei. The unit empties into
¢ 5-B-3-3 Ditch which terminates at 217-B-3 Pond s8)

CONTAM ATED SOIL VOLUME: 9,600.00 cubic meters (253

GROUND ELEVATION: 672.00 feet above MSL mm)
WATER TABLE DEPTH: 220.00 feet below grade wr)

SITE 1IMENSIONS (Bottom) (ss;: Length: 4,000.00 feet te61
Width: 6.00 feet ts8;

SI :SCRIPTION:
unit is man-made, earthen, and uncovered. The banks vary from 2 to
3 ft high at the head end to 15 ft high at the lower end. The first 10
ft from the point of influent is a concrete spillway for erosion [355].

ASSOCIATED STRUCTURES:
Two earth dams with wooden gate structures to regulate water flow.
The locations of the dams are N41150, W45500 and N41550, W45200 [NR].

A-1
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NDIX ~

GEOLOGIC AND WELL CONSTRUCTION DIAGRAMS FOR EXISTING WELLS

Geologic and well construction logs from the five current wells in the

A-29 Ditch ground water monitoring and other selected wells in the vicinity of

1e A-29 Ditch are included in this appendix. These logs were compiled from
data obtained from wells drilled by DOE contractors. The lithologic and well
construction information was obtained from drillers’ logs and, where
available, geologist’s logs, borehole geophysics logs, and ROCSAN (sieve and
calcium carbonate) data. The well log information was used, where possible,
to substantiate site-specific geologic information and evaluate the

nstruction of existing wells.

Table 3-2 provides a summary of the log information including the
Hanford Plant Coordinates, the total depth, and the screen length.
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UELL CONSTRUCTION AMD COMPLETION SUMMARY

Drilling Sample WELL TEMPORARY
Method: _Cable tool Method: Hard tool (nom) | NUMBER: 299-E25-26 WELL NO:
Drilling Additives Hanford
Fluid Used: Water Used:Not documented Coordinates: N/S N 40,773 E/W W 45,885
Driller's WA State State
Neme: J. B " *na Lic Nr:_0066 Coordinates: N 445,957 B __ 2,249,336
Drilling Company Start
Company:_Onwego Drilling Location: _Kennewick, WA | Card #:Not documented T___R__S
Date Date Elevation
Started: 01Mar85 Complete: 11Apr85 Ground surface (ft): Not documented
Depth to water: 264 ft Apr85
(Top of casing)->_264 ft Jul%0 : Elevation of reference point: [ 668.52 ft
(top of casing)
GENERALIZED Geologist's : Height of reference point above [ _ND ]
STRATIGRAPHY Log ground surface
Depth of surface seal {0-20 "~ __ 3

0-5: Silty SAND

5-10: Gravelly SAND

10-15: Silty SAND

15-20: Gravelly silty SAND
23-40: Gravelly SAND
40-65: SAND

65-75: SAND, SILT lenses
75-100: Gravelly SAND

100-103: SAND

103-105: Silty CLAY, silty SAND
105-110: SAND

110-130: SAND SILT CLAY lenses
130-150: SAND

150-160: Gravel ly SAND

160-175:
175-195:
195-205:
205-240:
260-245:
245-255:
255-260:
260-285:
285-290:

Sandy GRAVEL
Gravelly SAND

Sandy GRAVEL

Sandy GRAVEL, COBBLES
Sandy GRAVEL

Silty sandy GRAVEL
Gravelly silty SAND
Silty gravelly SAND
Silty SAND

Drawing By: RKL/2HE25#26.ASB Date: 17Aug90

Reference:

Golder 8831752\7785

Type of surface seal:_Grout around
12-in casing, pulled back

cement pad not documented

1.0. of surface casing [
(1f present)

8-in

8-in casing perforated 0-150 ft
2 cuts/rd/ft

1.D0. of riser pipe:
Type of riser pipe:
Carbon steel

Dismeter of borehole:

Type of filler:
Cement grout 0-150 ft

8-in casing to 150 ft

| 6-in casing to 264 ft

Telescoping screen
6-in; 269-289 ft, 20 slot stainle - ~teel
10-ft blank welded on_top, packer o c48-ft

Depth bottom of borehole:

(688in

[ 9-in nom

[ 290 ft

}
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Wil CONSTRUCTION AMD COMPLETION SIBMARY

pritling Sample

Method:_Cable tool Method: Drive barrel
prilling 200€ Area Additives

Fluid Used: Water Used:Not documented
Driller's WA State

Name: 0. Amos Lic Nr: 1224

Drilling Company
Company:_Kaiser Engineers Location:_Ha rd

Date Date

Started: 12Nov87 Complete: 27Jun

WELL TEMPORARY

NUMBER: 299-E25-32 WELL NO:

Hanford

Coordinates: N/S N 41,200 E/W W 44,325
State

Coordinates: N 446,388 E _2,250,89
Start

Card #:__Not documented 1. R___S
Elevation

Ground surface (ft): Not documented

Depth to water:__ 264 ft Jun88

(Top of casing)->_264 ft Jul90

GENERALIZED Geologist's
STRATIGRAPHY Log

0-5: Not documented

10-30: Silty gravelly SAND
10-35: SAND

35-45: Silty SAND

45-50: SAND

50-60: Gravelly SAND

60-65: Silty SAND

65-80: SAND

80-90: Silty SAND

90-95: SAND

95-110: Silty SAND

110-140: Silty gravelly SAND
140-145: Silty SAND

145-155: SAND

155-160: Gravelly silty SAND
160-180: Silty sandy GRAVEL
-180-185: Sandy GRAVEL
185-235: Silty sandy GRAVEL
235-245: Gravelly silty SAND
245-285: Silty sandy GRAVEL
285-295: Gravelly silty SAND I
295-300: GRAVEL

300-305: Sandy GRAVEL

305-350: Silty sandy GRAVEL

350-354: BASALT flowtop

Drawing By: RKL/Z2HE25#32.ASB Date: 17Aug?0

Reference:

Golder 8831752\14260

Type of surface seal:_Cement grout
4-ft x 4-ft x 4-in surface pad. 4
equidistant protective posts.
Cement grouted to 12 ft.

Dinmeter of borehole; 12-270 ft

Stainless steel

Powdered bentonite seal 12-251 ft

Granular bentonite seal 251-253 ft

4-in screen 259.4-279.4 ft
Stainless steel 20 slot

Sandpack 253-284.8 ft

Comee- | Diameter of borehole; 270-354 ft [ ™ ° _nom
| Granular bentonite scal 284.8-310.5 ft
tremmied "EnviroGet"
| 2-in screen 320-330.6 ft
304 stainless steel 20 slot
| sandpack 310.5-338 ft
| Bentonite/sand slurry 338-354 ft
| Depth bottom of borehole: [ 354 ft

: Elevation of reference point: [ 670.04 ft
(top of 12-in casing)
- ¢ Height of reference point above [ ND
ground surface
Depth of surface seal [(0-12 ft

[ 11-in_nom

1.0. of riser pipe, (Q): [ 2-in
Staintess steel, Type 304
1.0. of riser pipe, (P): [ 4-in

1

]
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WELL CONSTRUCTION AND COMPLETION SUMMARY

orilling Sample Drive barrel &
Method: Cable tool Hethod: Hard tool
Drilling 200E Area Additives

Fluid Used:_"*~“2r Used:_Not documented
Driller*s WA State

Name: L. Watkins Lic Nr:_Not documented
Drilling Company

Company: KEH Location: Hanford

Date Date

Started: (02May89 Complete: 02Jun89

VELL TEMPORARY

NUMBER: 699-43-45 WELL NO: BP-1
Hanford

Coordinates: N/S N 42,977.4 E/M W 44,643.6
State

Coordinates: N 448,164.7 E _ 2,250,571.2
Start

Card #:__Not documented 1 R___ S__
Elevation

Ground surface (ft): 594.70 (Brass cap)

(Ground surface)

GENERALIZED Geologist's
STRATIGRAPHY Log I

ground surface

5-10: Muddy SAND

10-15: Gravelly SAND

15-20: SAND (medium)

20-25: slightly gravelly SAMD
25-40: Gravelly SAND

40-43: SAND

43-45: Slightly muddy

med to very fine SAND
Muddy SAND(Perched water-47 ft)
SAND

45-50:
50-60:
60-70: Slightly gravelly SAND

70-85: SAND (COBBLES at 72-73 ft)
85-115: Sandy GRAVEL

115-135: Muddy sandy GRAVEL

135-146: Slightly sandy GRAVEL
146-150: Muddy GRAVEL

150-155: Sandy GRAVEL

155-195: Muddy sandy GRAVEL

195-200: Slightly muddy gravelly SAND
200-203: Gravelly SAND

A

S E AN ED N B—
L IR I I I O I I

Drawing By: RKL/6#43#45.ASB Date:_29Jan91

Reference:

------ i Depth bottom of screen:

Depth of surface seal

Type of surface seal:_Cement grout
4-ft x 4-ft x 4-in surface pad. &
cquidistant protective posts. FPad
extends 3.4 ft_into annulus. Cement
grouted to 18.5 ft.

Diameter of borehole:

J3.4267 fY (_11-in nom
47-203.4 ft {_9-in nom
} 1.0. of riser pipe: [_4-in
Type of riser pipe:
Stainless steel, Type 304
------ } Type of filler:
Granular bentonite
------ ! Depth top of seal: (173.4 ft
Type of seal: Bentonite pellets
----- | Depth top of sand pack: [ 179.2 ft

Silica sand, 8-20 mesh

y Depth top of screen:
4-in, 304 stainless steel, 20 slot

(_203.3 ft
) Depth to bottom:

: Elevation of reference point: [.597.68 ft
(top of casing)
: Height of reference point above ( 3.0 ft

(_182.95 ft

(_203.6 ft

]

]

[ 3.4-18.5 ft)

]
]
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APPENL
WATER CHEMISTRY DATA LISTINGS AND SUMMARIES

This appendix presents all available water chemistry data that are
greater than the detection limit from the existing wells of the A-29 Ditch
ground water monitoring network. The results of the analyses of the ground
water from these wells are listed in Table C-1 (Water Chemistry Data -
Analytic Data for the 216-A-29 Ditch). The long name for the constituents and
the Timit of detection for each constituent is listed in Table C-2.

Regulatory agency guidelines are based on the following:

EPA - Maximum Contaminant Levels given in 40 CFR 141 (July 1987)
National Primary Drinking Water Regulations as amended by 52 FR
25690.

EPAP - Proposed Maximum Contaminant Goals in 50 FR 46936.

DOE - draft DOE Derived Concentration Guides, DOE Order 5480.1A
(DOE, 1981).
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WELL
NAME

2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-£25-26
2-£25-26
2-£25-26
2-£25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-£25-26
2-E25-26
2-£25-26
2-£25-26
2-£25-26
2-£25-26
2-£25-26
2-E25-26
2-£25-26
2-£25-26
2-E25-26
2-£25-26
2-£25-26
2-£25-26
2-£25-26
2-£25-26
2-£25-26
2-£25-26
2-£25-26
2-£25-26
2-£25-26
2-£25-26
2-E25-26
2-£E25-26
2-£25-26
2-£25-26
2-£E25-26
2-£E25-26
2-£E25-26
2- 25-26
2-E25-26
2- 25-26
2-E25-26
2-£E25-26

WHC-SD-EN-AP-045, Rev. 0

~
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COLLECTION CONST! Ji

DATE

9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
9/20/85
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
2/07/86
3/10/86
3/10/86
3/10/86
3/10/86
3/10/86
3/10/86
3/10/86
3/10/86

NAME

AMMONIU
ARSENIC
BARIUM
BETA
CALCIUM
CHLORID
CONDLAB
IRON
NICKEL
NITRATE
PH-LAB
PHFIELD
POTA! 1
SODIt
SOLIDS
SULFA
TOC
TRITI 1
VANAD |
ZINC
ALPHA
AMMONIU
ARSENIC
BARIU
BETA

C/ CIUM
CHLORTN
CONDF
CONDLAB
FLUORID
IRON
NITRATE
PH-L
PHFIELD
POTASUM
RU-106
SODIUM
SOLIDS
SULFATE
TRITIUM
VANADUM
ZINC
ALPHA
BARIUM
CALCIUM
CHLORID
CONDFLD
IRON
NITRATE
PHFIELD

LY a

-

it c

" ANALYSIS ANALYSIS

VALUE

118.
9.
11.
6.
17200.
3100.
255.
118.
12.
3280.
7.

8.

3840

13900.
250.

19300
1310
4200

36

57
11

16800.
4420.
211.
179.
530.
197.
3560.

3800.
69.
13300.
250.
14600.
2750.
42.

10.
16800.
4460.
206.
170.
2770.

C-2

00
66
00
76
00
00
00
00
00
00
91
30
.00
00
00
.00
.00
.00
.00
.00
.33
.80
.80
.00

UNITS

PPB
PPB
PPB
PCI/L
PPB
PPB
UMHO
PPB
PPB
PPB

PPB
PPB
MG/L
PPB
PPB
PCI/L
PPB
PPB
PCI/L
PPB
PPB
PPB
PCI/L
PPB
PPB
UMHO
UMHO
PPB
PPB
PPB

PPB
PCI/L
PPB
MG/L
PPB
PCI/L
PPB
PPB
PCI/L
PPB
PPB
PPB
UMHO
PPB
PPB
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WELL
IAM

2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-£25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2- 25-26
2-E25-26
2-E25-26
2-£25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-£25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-£E25-26
2-£25-26
2-£E25-26
2-E25-26
2-£25-26
2-£25-26
2-E25-26
2-£25-26

WHC-!
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COLLECTTON CONSTTTUFNT AN/

IA1

12/15/86
12/15/86
12/15/86
12/15/86
12/15/86
12/15/86
12/15/86
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
7/01/87
10/01/87
10/01/87
10/01/87
10/01/87
10/01/87
10/01/87
10/01/87
10/01/87

POTASUM
SODIUM
SULFATE
TC

TDS
TRITIU
VANADU
ARSE C
BARIUM
BETA
CALCIUM
CHLOR
CONDFLD
IRON
MAGNES
NITRATE
PHFIFID
POTA: M
SODIUM
SULFATE
TC

TDS
TRITIUM
VANADUM
ZINC
ARSENIC
BARIUM
CALCIUM
CHLORID
C0-60
CONDFLD
CS-137
IRON
MAGNES
NITRATE
PHFIELD
POTASUM
SODIUM
SULFATE
TC

T0S
TRITI 1
VANADUM
ARSENIC
BARIUM
BETA
CALCIUM
CHLOF )
CONDFLD
IRON
LEADGF

'}
e

3540.
11300.
13700.
18900.

128000.
2390.
34.

5.

11.

9.
18100.
5420.
174.
167.
5080.
1370.
7.

3790.
11900.
15300.
18800.
90000.

1640.

37.

8.

9.

17.
17600.
4030.

156.

73.
5190.
1450.

3970.
12300.
16600.
19100.

146000.

1820.

39.

17.

18200.
3610.
158.
150.

c-4

PPB
PPB
PPB
PPB

PCI/L
PPB
PPB
PPB
PCI/L
PPB
PPB
UMHO
PPB
PPB
PPB

PPB
PPB
PPB
PPB

PCI/L
PPB
PPB
PPB
PPB
PPB
PPB
PCI/L
UMHO
PCI/L
PPB
PPB
PPB

PPB
PPB
PPB
PPB

PCI/L
PPB
PPB
PPB
PCI/L
PPB
PPB
UMHO
PPB
PPB






WELL

2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2- 25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-£E25-26
2-E25-26
2-E25-26
2-E25-26
2-£25-26
2-E25-26
2-£25-26
2-£25-26
2-E25-26
2-E25-26
2-E25-26
2-£25-26
2-E25-26
2-E25-26
2-15-26
2-E25-26
2-£25-26
2-£25-26
2-£E25-26
2-£25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
7-E25-26

-£25-26
2-£25-26
2-£25-26
2-F25-26
2. 25-26
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COLLECTION CONSTITUENT ANALYSIS ANRtverTe

10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88

2/15/88
12/15/88
12/15/88
12/15/88
12/15/88
12/15/88

2/28/89

FCALCIU
FMAGNES
FPOTASS
FSt I
FSTRO
FYANA
FZINC
IRON
MAGNES
NITRATE
PHFIELD
PHFIELD
POTASU
SODIUM
STRONU
SULFATE
TC
TC-99
ToC
TRITIUM
VANADUM
ZINC
ARSENIC
BARIUM
CALCI 1!
CHLORID
CONDFLD
CONDFLD
COPPER
FARSENI
FBARIUM
FCALCIU
FIRON
FMAGNES
FPOTASS
FSODIUM
FSTRONT
FVANADI
FZINC
IRON
MAGNES
NITRATE
PHFIELD
POTASUM
SODIUM
STRONUM
SULFATE
TURBID
VANADUM
ZINC
ALPHAHI

f

21400.
5230.
3760.
8900.

98.

-

9.

77.
5590.
1500.
8.

8.
4200.
10200.
107.
14400.
17000.
3.
1100.
2380.
25.
12.

6.

11.
17900.
2800.
173.
175.
69.

8.

16.
19800.
49.
5450.
3940.
8990.
99.
29.

72.
5250.
1400.

3 0.
9110.

14400.
27.
49,

C-6

00
00
00

P

LRI S

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PCI/L
PPB
PCI/L
PPB
PPB
PPB
PPB
PPB
PPB
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
NTU
PPB
PPB
PCI/L






WELL

2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-£25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-£25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26

WHC-SD-EN-AP-045, Rev. 0

COLLECTION CONSTITUENT ANALYSIS ANA

7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
7/12/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8/11/89
8, 1/89
8/11/89
8/11/89
8/11/89

FPOTASS
FSILICO
FSODIUM
FSTRO -
FVANADI
FZINC
IRON
MAGNES
NITRATF
PHFLEI
POTASUM
SILICON
SODIUM
STRONUM
SULFATE
TC
TURBID
VANADUM
ZINC
ALPHAHI
ARSENIC
BARIUM
BETA
BORON
CALCIUM
CHLORID
CONDFLD
CONDFLD
CONDLAB
FBARIUM
FCALCIU
FCOPPER
FMAGNES
FPOTASS
FSILICO
FSODIUM
FSTRONT
FVANADI
FZINC
IRON
MAGNES
NITRATE
PH-LAB
PHFIELD
PHFIELD
POTASUM
SILICON
SODIUM
STRONUM
SULFATE
TC

/

4190.
13600.
9280.
111.
26.

8.
130.
5910.
1600.
7.
4560.
14800.
10100.
119.
17500.
17500.
0.

32.
23.

1.

5.

9.

8.

17.
19400.
3000.
208.
209.
187.

22500.
12.
6040.
4730.
15400.
10600.
123.
28.
53.
5130.
1500.

3860.

13200

8740.
99.
15700.
18500.

C-8

IN_ ..

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
NTU
PPB
PPB
PCI/L
PPB
PPB
PCI/L
PPB
PPB
PPB
UMHO
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB






2-E25-26
2-£25-26
2-£25-26
2-E25-26
2-E25-26
2-E25-26
2-£25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-£25-26
2-£25-26
2-£25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-£25-26
2-E25-26
2-E25-26
2-E25-26
2-E25-26
2-£E25-26
2-E25-26
2-E25-26
2-E25-26
2-£25-26
2-£25-26
2-£25-26
2-E25-26
2-£25-26
2-£25-26
2-£E25-26
2-E25-26
2-£25-26
2-E25-26

2-£25-28
2-F25-28
2- 25-28
2-E25-28
2-£25-28
2-£25-28
2-E£25-28
2-£25-28
2-E25-28
2-E25-28

WHC-SD-EN-AP-045, Rev. 0

COLLECTION CONSTTT!ruT amasvere

r

11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
] /01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
11/01/89
1/29/90
1/29/90
1/29/90
1/29/90
1/29/90
1/29/90
1/29/90
1/29/90
1/29/90
3/25/90
3/25/90
3/25/90
3/25/90

6/04/86
6/04/86
6/04/86
6/04/86
6/04/86
6/04/86
6/04/86
6/04/86
6/04/86
6/04/86

N/

FBARIUM
FBOR
FCALCTU
FMAG S
FPOTASS
FSILICO
FSOL M
FSTRONT
FYANADI
FZINC
[RON
MAGNES
NITRA . _
PHFIELD
POTASUM
SILICON
SOBIUM
STRONUM
SULFATE
TC

TDS
TOXLI
TRITIUM
TURBID
U
VANADUM
ZINC
CONDFLD
CONDFLD
CONDLAB
CONDLAB
CONDI AB
PH-L,
PH-LAB
PHFIELD
TOXLDL
CONl LD
1-129DW
PHFIELD
U

ARSENTC
BARIU
BETA
CALCIUM
CHLORID
COLIFRM
CONDFLD
IRON
MANGESE
NITRATE

12.

22
19600
5400.
4200.
13000.
8790
110
19

5

78.

5560.

1100.
8.
4350.
13500.

9060.

113.
12900.
18900.

95000.
16.
2730.
0.

1.

24.

15.
203.
205.
191.

192.

193.

19900,
4190,

205.
191.

2150.

00

.00
.00

00
00
00

.00
.00
.00
.00

00

AMAIl VO TC

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB

PPB
PCI/L
NTU
PCI/L
PPB
PPB
UMHO
UMHO
UMHO
UMHO
UMHO

PPB
UMHO
PCI/L

PCI/L

PPB
PPB
PCI/L
PPB
PPB
MPN
UMHO
PPB
PPB
PPB



WELL
NAME

2-£25-28
2-£25-28
2-E£25-28
2-£25-28
2-£25-28
2-E25-28
2-£25-28
2-£25-28
2-F25-28
2- 25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-£25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-E25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-E25-28
2-£25-28
2-E25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-E25-28
2-£25-28
2-£25-28
2-£25-28
- 2-E25-28
2-£25-28
2-E25-28
2-E25-28
2-£25-28
2-E£25-28

WHC-SD-EN-AP-045, Rev. 0

COLLECTION CONSTITUENT ANALYSIS ANALYSIS

DATE

6/04/86
6/04/86
6/04/86
6/04/86
6/04/86
6/04/86
6/04/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86
9/03/86

12/05/86

12/05/86

12/15/86

12/15/86

12/15/86

12/15/86

12/15/86
2/15/86
2/15/86

12/15/86

12/15/86

12/15/86

12/15/86

12/15/86

12/15/86

12/15/86

12/15/86

12, 5/86

12/15/86
3/12/87
3, 2/87
3, 2/87
3, 2/87
3, 2/87

NAME

PHFIELD
POTASUM
SODIU
SULFATE
TRITIUM
VANADL
LINC
ALPHA
ARSENIC
BARIUM
BETA
CALCIUM
CHLORID
COLIFRM
CONDFLD
LEADGF
MAGNES
NITRATE
PHFIELD
POTASUM
SODIUM
SULFATE
TC
TDS
TRITIUM
VANADUM
ZINC
CONDFLD
Pt IELD
ALPHA
ARSENIC
BARTUM
BETA
CALCTIUM
CHLORID
CS-137
MAGNES
NITRATE
POTASUM
SONTUM
S _FATE
TC
TDS
JATIUM
VANADUM
ZINC
ALPHA
ARSENIC
BARIUM
BETA
CALCIUM

VALUE

6.
.00
.00
.00

3770
12200
15900

3100.
.00
.00
.00
.00
.00
.25
.00
.00
.10
.00
.10
.00
.00
.80
.00
.00
.00
.00
.00
.00
.00
.00
.00
.60
.89
.00
.00

39

18500.(.
.00
.82
5810.
1660.
3810.
11800.
13800.
20000.

4440

1290C
246

20

00

00
00
00
00
00
00
00
00

.00
.00
.14
.00
.00
.45
.00

UNITS

PPB
PP8B
PPB
PCI/L
PPB
PPB
PCI/L
PPB
PP8
PCI/L
PPB
PPB
MPN
UMHO
PPB
PPB
PPB

PPB
PPB
PPB
PPB

PCI/L
PPB
PPB
UMHO

PCI/L
PPB
PPB
PCI/L
PPB
PPB
PCI/L
PPB
PPB
PPB
PPB
PPB
PB

CI/L
PPB
PPB
PCI/L
PPB
PPB
PCI/L
PPB




2-£25-28
2-£25-28
2-E25-28
2- 25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-£25-28
2-£25-28
2-£25-28
2-E25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-E25-28
2-£25-28
2-£25-28
2-E25-28
2-E£25-28
2-£25-28
2-£25-28
2-E25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-E25-28
2-E25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-E£25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-E25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-E25-28
2-£25-28
2-£25-28

3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
3/12/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
6/30/87
10/01/87
10/01/87
10/01/87

CHLORID
C0-60
CONDFLD
CS-137
IRON
MAGNES
NITRATE
PHF LD
POTASU
RADITUM
RU-106
SODIUM
SULFATE
TC
TDS
TRITIUM
VA DUM
Z1
ALPHA
ARSENTC
BARIU
BFTA
CH TUM
CHLOI
CONDI
CS-137
FARSE!
FBARII
FCALC.
FMAGNL
FPOTASS
FSODIUM
FVANADI
FZINC
IRON
MAGNES
NITRATE
PHEIl )
POTA! |
RADIUM
SODIUM
SULFATE
TC
m™ms

X
TRI" M
VANADUM
ZINC
ALPHA
AM-241
ARSENIC

4950.
186.

56.
6190.
1410.

3860.

37.
12400.
13100.
21200.
83000.

2610.

37.

16.

22.

23600.
4340.
181.
4.

11.
20.
18800.
5920.
4090.
13400.
45.
67.
68.
7430.
1390.
7.
4960.
0.
16200.
14800.
20100.
140000.
51.
2350.
56.
244
1.

0.

12.

PPB
PCI,
UMHO
PCI/L
PPB
PPB
PPB

PPB
PCI/L
PCI/L
PPB
PPB
PPB

PCI/L
PPB
PPB
PCI/L
PPB
PPB
PCI/L
PPB
PPB
UMHO
PCI/L
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PCI/L
PPB
PPB
PPB
PCI/L
PPB
PPB
PCI/L

PCI/L
PPB






NAME

2-£25-28
2-E£25-28
2-E25-28
2-E£25-28
2-E25-28
2-£25-28
2-E25-28
2-E25-28
2-£25-28
2- 25-28
2-£25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-£25-28
2-E25-28
2-£25-28
2-E25-28
2-£25-28
2-t25-28
?-£25-28

-£E25-28
2-E25-28
2-t25-28
2-E25-28
2-E25-28
2-E25-28
2-£25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-£E25-28
2-E25-28
2-E25-28
?-£25-28

-£25-28
2-E25-28
2-£25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-£25-28
2-E25-28
2-E£25-28

DATE

10/19, 3
10/19, 3
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
11/18/88
11/18/88
11/18/88
11/18/88
11/18/88
11/18/88
11/18/88
11/18/88
11/18/88
11/18/88
11/18/88
11/18/88
11, 3/88
11/18/88
11/18/88
11/18/88
11/18/88
11/18/88
11/..,88
11/18/88
11/18/88
11/18/88
11, 3/88
11/18/88
11/18/88
11/18/88
2/24/89

WHC-SD-EN-AP-045, Rev. 0

NAME

CONDFLD
FARSENI
FBARIUM
FCALCIU
FMAGNES
FPOTASS
FSODIUM
FSTRONT
FVANADI
FZINC
IRON
MAGNES
NITRATE
PHFIELD
PHFIELD

.POTASUM

SODIUM
STRONUM
SULFATE
TC
TC-99
TRITIUM
VANADI
ZINC
ARSENTIC
BARIU
CALCIUM
CHLORID
CONDFLD
CONDFLD
FARSENI
FBARIUM
FCALCIU
FCOPPER
FMAGNES
FPOTASS
FSODIUM
FSTRONT
FVANADI
FZINC
MAGNES
NITRATF
PHFIEL
PHFIELD
POTASU
SODIUM
STRONUM
SULFATE
VANADUM
ZINC
ARSENIC

VALUE

194.
12.
12.

20100.
5310.
3510.
9850.

UNITS

UMHO
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PCI/L
PCI/L
PPB
PPB
PPB
PPB
PPB
PPB
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PPB






L L L

NAME

2-£25-28
2-£25-28
2-£25-28
2-£25-28
2-E25-28
2-E25-28
2-£25-28
2-E25-28
2-E25-28
2-£25-28
2-E£25-28
2-E25-28
2-£25-28
2-£25-28
2-£25-28
2-E25-28
2-£25-28
2-E25-28
2-£25-28
2-£25-28
2-£25-28
2-E25-28
2-E25-28
2-£25-28
2-£25-28
2-E25-28
2-E25-28
2-£25-28
2-E25-28
2-£25-28
2-E25-28
2-£25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-£25-28
2-E25-28
2-E25-28
2-E25-28
2-£E25-28
2-E25-28
2-£25-28
2-£25-28
2-£25-28
2-£E25-28
2-£25-28
2-£25-28
2-E£25-28
2-E25-28
-2-E25-28

WHC-SD-EN-AP-045, Rev. 0

VULLLWVILWVIT UVITJ L TVLITT FWVIL I I A

DATE

7/20/89
7/20/89
7/20/89
7/20/89
7/20/89
7/20/89
7/20/89
7/20/89
7/20/89
7/20/89
7/20/89
7/20/89
7/20/89
7/20/89
7/24/89
7/24/89
7/24/89
7/24/89
7/24/89
7/24/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89

8/29/89 -

8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89

NAME

FVANADI
MAGNES
NITRATE
PHFIELD
PHFIELD
PHFIELD
POTASUM
RADIUM
SILICON
SODIU
STRONUM
SULFATE
VANADUM
ZINC
CONDFLD
PHFIELD
PHFIELD
PHFIELD
TC
TURBID
ARSENIC
ARSENIC
BARIUM
BARIUM
BETA
BORON
BORON
CALCIUM
CALCIUM
CHLORID
CONDFLD
col FLD
CONDFLD
CONDLAB
FARSENI
FARSENI
FBARIUM
FBARIUM
FBORON
FCALC )
FCALCIU
FMAGNES
FMAGNES
FPOTASS
FPOTASS
FSILICO
FSILICO
FSODIUM
FSODIUM
FSTRONT
FSTRONT

VALUE

42
5210
996

.00
.00
.00
.19
.20
.21
.00
.19
.00
.00
.00
.00
.00
.00
.00
.14
.16
.17
.00
.10
.00
.00
.00
.00
.51
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

EALA LAY SN IS B¥ UEN J

UNITS

PPB
PPB
PPB

PPB
PCI/L
PPB
PPB
PPB
PPB
PPB
PPB
UMHO

PPB
NTU
PPB
PPB
PPB
PPB
PCI/L
PPB
PPB
PPB
PPB
PPB
UMHO
UMHO
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB



WELL
NAME

2-£25-28
2-£25-28
2-£E25-28
2-E25-28
2-£25-28
2-£25-28
2-E25-28
2-E25-28
2-£25-28
2-E25-28
2-£25-28
2-£25-28
2-E25-28
2-£25-28
2-E25-28
2-£25-28
2-E25-28
2-£25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
. 2-F25-28
2. 25-28

2-£25-28

2-£25-28
2-E25-28
2-E25-28
2-E25-28
2-£E25-28
2-£25-28
2-F25-28
2- 25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-£25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-E25-28
2-£25-28

COLLECTION CONSTITUENT AN/

DATE

8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89

10/27/89
)/27/89

10/27/89

WHC-SD-EN-AP-045, Rev. 0

NAME

FVANADI
FVANADI
FZINC
MAGNES
MAGNES
NITRATE
NITRATE
PH-LAB
PHFIELD
PHFIELD
POTASUM
POTASUM
SILICON
SILICON
SODIUM
SODIUM
STRONUM
STRONUM
SULFATE
SULFATE

TURBID
VANADUM
VANADUM
ZINC
ZINC
ALPHAHI
ARSENIC
BARIUM
BETA
CALCIUM
CHLORID
CONDFLD
FARSENI
FBARTUM
FCALCIV
FMAGNES
FPOTASS
FSILICO
FSODIUM
FSTRONT
FVANADI
FZINC
IRC
MAGNES
NITRATE
PHFIELD
POTASUM
SILICON

Vi UE

36.
.00
10.
5850.
6100.
900.
1000.
.00
.20
.21
.00

37

C-17

00

00
00
00
00
00

YSIS ANALYSIS

UNITS

PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
NTU
PPB
PPB
PPB
PPB
PC /L
PPB
PPB
PCI/L
PPB
PPB
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB



L4 L B By B

NAME

2-£25-28
2-£25-28
2-E25-28
2-£25-28
2-£25-28
2-E25-28
2-£25-28
2-E25-28
2-£25-28
2-£25-28
2-E25-28
2-E25-28
2-E25-28
2-£25-28
2-E25-28
2-£25-28
2-E25-28
2-E25-28
2-E25-28
2-£25-28
2-£25-28
2-£25-28
2-E25-28
2-E£25-28
2-£25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-£25-32P
2-E25-32P

vwLLLw I AavIy

DATE

10/27/89
10/27/89
10/27/89
10/27/89
10/27/89
10/27/89
10/27/89
10/27/89
10/27/89
10/27/89
1/29/90
1/29/90
1/29/90
1/29/90
1/29/90
1/¢ '90
1/29/90
1/29/90
1/29/90
1/29/90
3/25/90
3/25/90
3/25/90
3/25/90
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88

WHC-SD-EN-AP-045, Rev. 0

VIV T L T VERIYY FTUWIL AT

NAME

SODIUM
STRONUM
SULFATE
TC

TDS
TRITIUM
TURBID
U
VANADUM
ZINC
CONDFLD
CONDFLD
CONDFLD
CONDLAB
CONDLAB
CONDLAB
PH-LAB
PHFIELD
PHFIELD
PHFIELD
CONDFLD
1-129DW
PHFIELD
Y
BARIUM
BARIUM
BETA
CALCIUM
CALCIUM
CHLORTN
CHROML
CHROMUM
C0-60
CONDFLD
CONDFLD
FCALCIV
FCALCIU
FMAGNES
FMAGNES
FPOTASS
FPOTA
FSODI
FSODI
FSTRONT
FSTRONT
IRON
IRON
MAGNES
MAGNES
NICKEL
NITRATE

VALUE

9780.
99.
12500.
19000.
129000.
1350.
0.

0.

37.

16.
144.
145,
147.
195.
.00
.00
.10
.13
.14
.15
.00
.79
.08
.88
.00
.00
.31
.00
18800.
3140.
18.
.00
.00
.00
138.
19600.
20600.
4800.
.00
3530.
3710.
6070.
6400.
87.
91.
65.
99.
5080.
5160.
12.
665.

196
197

18600

26
137

5070

00
00
00
00
00
00
20
93
00
00
00
00
00
00

00
00
00

00
00
00
00

00
00
00
00
00
00

[ALATAY SR RV p RV

UNITS

PPB
PPB
PPB
PPB

PCI/L
NTU
PCI/L
PPB
PPB
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO

UMHO
PCI/L

PCI/L
PPB
PPB
PCI/L
PPB
PPB
PPB
PPB
PPB
PCI/L
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB



WELL
NAME

2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32pP
2-£25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£E25-32P
2-E25-32P
2-E25-32P
2-£E25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-E25-32P

COLLECTION CONSTITUENT ANALYSIS ANALYSIS

DATE

8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
8/11/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
10/19/88
11/21/88
11/21/88
11/21/88
11/21/88

WHC-SD-EN-AP-045, Rev. 0

NAME

PHFIELD
PHFIELD
POTASUM
POTASUM
SODIUM
SODIUM
STRONUM
STRONUM
SULFA’
TC
TC-99
TC-99
TRITIUM
VANADUM
VANADUM
ZINC
ARSENIC
BARIUM
BETA
CALCTUM
CHLORID
CHROMUM
CONDFLD
FARSENI
FBARIUM
FCALCIU
FMAGNES
FPOTASS
FSODIUM
FSTRONT
/ANADI
IRON
MAGNES
MANGESE
NICKEL
NITRATE
PHFIELD
PHFIELD
POTASUM
SODIUM
STRONUM
SULFATE
TC
TC-99
TRITIUM
VANADUM
ZINC
BARIUM
BETA
CALCIUM
CHLORID

VALUE
7
3920

6790
6990

104.
105.
.00

11400

16200.
.64
.76
865.
.00
.00
.00
.00
.60
.05
17500.
2900.
.20
170.
.00
15.
19400.
5240.
4440.
7360.
.00
.00

16
17

12

23

196.
4800.
.64

20.
700.
.20
.30

4100.
6970.

12¢

15500.

1150.
13.

13.
19000.

271

.90

8.
3850.
.00
.00
.00

00
00

00
00

00

00

00
00

00

00
00
00
00
00

00
00

10
00

00
00
80

UNITS

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PCI/L
PCI/L
PCI/L
PPB
PPB
PPB
PPB
PPB
PCI/L
PPB
PPB
PPB
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PCI/L
PCI/L
PPB
PPB
PPB
PCI/L
PPB
PPB




NCLL

NAME

2-£25-32P
2-E25-32P
2-E25-32P
2- 25-32pP
2-£25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32°P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-£25-32°P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P

WHC-SD-EN-AP-045, Rev. 0

CULLEU LU LUNMD L ITULINT ANALTOLD

DATE

11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89
1/04/89

NAME

CHROMUM
CONDFLD
CONDFLD
FBARIUM
FCALCIU
FCHROMI
FMAGNES
FPOTASS
FSODIUM
FSTRONT
FVANADI
IRON
MAGNES
NICKEL
NITRATE
PHFIELD
POTASUM
SODIUM
STRONUM
SULFATE
TURBID
VANADUM
ALPHA
BARIUM
BETA
BORON
CALCIUM
CHLORID
CHROMUM
COLIFRM
CONDFLD
CONDFLD
FBARIUM
FCALCIU
FMAGNES
FPOTASS
FSILICO
FSODIUM
FSTRONT
FVANADI
IRON
MAGNES
NICKEL
NITRATF
PHFIE!
POTAS!
SILICON
SODIUM
STRONUM
SULFATE
TC-99

VALUE

HNALTOL1D

UNITS

PPB
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
Pp8
PPB
NTU
PPB
PCI/L
PPB
PCI/L
PPB
PPB
PPB
PPB
MPN
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PCI/L



WHC-SD-EN-AP-045, Rev. 0

WELL COLLECTION CONSTITUENT ANALYSIS ANALYSIS

NAME DATE NAME VALUE UNITS
2-E25-32P 1/04/89 TRITIUM 670.00 PCI/L
2-E25-32P 1/04/89 VANADUM 20.00 PPB
2-E25-32P 2/24/89 ALPHAHI 1.47 PCI/L
2-E25-32P 2/24/89 B/ IUM 14 ) PPB
2-E25-32P 2/24/89 BETA 3.00 PCI/L
2-E25-32P 2/24/89 BORON 13.00 PPB
2-£25-32P 2/24/89 CALCIUM 18800.00 PPB
2-E25-32P 2/24/89 CHLORID 2900.00 PPB
2-E25-32P 2/24/89 CHROMUM 24.00 PPB
2-£25-32P 2/24/89 CONDFLD 100.00 UMHO
2-£E25-32P 2/24/89 CONDLAB 168.00 UMHO
2-£E25-32P 2/24/89 FBARIUM 14.00 PPB
2-E25-32P 2/24/89 FBORON 11.00 PPB
2-E25-32P 2/24/89 FCALCIU 20100.00 PPB
2-£25-32P 2/24/89 FMAGNES 5730.00 PPB
2-E25-32P 2/24/89 FPOTASS 4740.00 PPB
2-E25-32P 2/24/89 FSILICO 12000.00 PPB
2-E25-32P 2/24/89 FSODIUM 7 10.00 PPB
2-£25-32P 2/24/89 FSTRONT 121.00 PPB
2-£E25-32P 2/24/89 FVANA 20.00 PPB
2-E25-32P 2/24/89 IRON 82.00 PPB
2-E25-32P 2/24/89 MAGI S 5380.00 PPB
2-E25-32P 2/24/89 NICKEL 13.00 PPB
2-E25-32P 2/24/89 NITRATE 700.00 PPB
2-£E25-32P 2/24/89 PH-LAB 8.20
2-E25-32P 2/24/89 PHFIELD 8.70
2-£E25-32P 2/24/89 PHFIELD 8.80
2-E25-32P 2/24/89 POTASUM ¢ 50.00 PPB
2-E25-32P 2/24, ) SILICON 11200.00 PPB
2-£25-32P 2/24/89 SODIUM 6850.00 PPB
2-£25-32P 2/24/89 STRONUM 113.00 PPB
2-£25-32P 2/24/89 SULFATE 131 0.00 PPB
2-E25-32P 2/24/89 TC 16700.00 PPB
2-E25-32P 2/24/89 TC-99 0.54 PCI/L
2-£25-32P 2/24/89 TURBID 0.55 NTU
2-E25-32P 2/24/89 VANADUM 16.00 PPB
2-E25-32P 7/13/89 ALPHAHI 1.09 PCI/L
2-E25-32P 7/13/89 BAE M 10.00 PPB
2-£25-32P 7/13/89 BARIUM 13.00 PPB
2-£25-32P 7/13/89 BETA 10.20 PCI/L
2-£25-32P 7/13/89 BETA 23.00 PCI/L
2-£25-32P 7/13/89 CALCIUM 16800.00 PPB
2-£25-32P 7/13/89 CALCIUM 19800.00 PPB
2-E25-32P 7/13/89 CALCIUM 20600.00 PPB
2-E25-32P 7/13/89 CALCIUM 20900.00 PPB
2-£25-32P 7/13/89 CHLORID 2930.00 PPB
2-E25-32P 7/13/89 CHLORID 2950.00 PPB
2-£25-32P 7/13/89 CHROMUM 25.00 PPB
2-E25-32P 7/13/89 CHROMUM 41.00 PPB
2-E25-32P 7, 3/89 CHROMUM 49.00 PPB
2-£25-32P 7/13/89 CHROMUM 70.00 PPB




NAME

2-F25-32P

'5-32P
2-£25-32P
2-E£25-32P
2-£25-32P
2-E25-32P
2-E£25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E£25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-E25-32P
2-E£25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£E25-32P
2-E25-32P
2-E25-32P
2-£E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-£E25-32P

DATE

7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89

WHC-SD-EN-AP-045, Rev. 0

NAME

CONDFLD
CONDFLD
CONDFLD
FBARIUM
FBARIUM
FBARIUM
FCALCIU
FCALCIU
FCALCIU
FCALCIU
FIRON
FMAGNES
FMAGNES
FMAGNES
FMAGNES
FMANGAN
FMANGAN
FPOTASS
FPOTASS
FPOTASS
FPOTASS
FSILICO
FSIL
FSIL
FSILICO
FSODIUM
FSODIUM
FSODIUM
FSODIUM
FSTRONT
FSTRO
FSTRONT
FVANADI
FVANADI
FVANADI
FVANADI
FZINC
IRON
IRON
IRON
IRO
MAGNES
MAGNES
MAGNES
MAGNES
MANGESE
MANGESE
NICKEL
NICKEL
NICKEL
NICKEL

VALUE

172.
173.
174.
11.
12.
13.
18500.
19100.
19200.
19600.
33.
5420.
5580.
5610.
5750.
5.

6.
3980.
4040.
4090.
4160.
9300.
9390.
9500.
9660.
6030.
6070.
6270.
6330.
119.
120.
125.
9.
11.
14.
15.
5.
167.
268.
297.
373.
4850.
5680.
5940.
6000.

16.
25.
28.
43.

C-22

UNITS

UMHO
UMHO
UMHO
PPB
PPB
PP8
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PP8
PPB
PPB
PPB
PPB
PPB



WELL
NAME

2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-F25-32P
2- 25-32P
2-£25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-F25-32P
2. 15-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-3.

2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P

COLLECTION CONSTITUENT ANALYSIS ANALYSIS

DATE

7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
7/13/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89

WHC-SD-EN-AP-045, Rev. 0

NAME

NITRATE
NITRATE
PHFI1 )
PHFII )
PHFII )
PHFIELD
POTASUM
POTASUM
POTASUM
POTASUM
RADIUM
SILICON
SILICON
SILICON
SILICON
SODIUM
SODIUM
SODIUM
SODIUM
STRONUM
STRONUM
STRONUM
STRONUM
SULFATE
TC
TURBID
VANADUM
VANADUM
ZINC
ZINC
ZINC
BARTUM
BETA
BORON
CALCIUM
CHLORID
CHROMUM
CONDFLD
CONl LD
CONl LD
CONDFLD
CONDLAB
FBARIUM
FCALCIU
FIRON
FMAGNES
FPOTASS
FS 1CO
FSODIUM
FSTRONT
FVANADI

VALUE

1020.
.00
.92
.96
.00
.01
.00
.00
.00
.00
.18
.00
.00
.00
.00
.00
.00
.00

1270

131.
13300
17600 .

C-23

00

UNITS

PPB
PPB

PPB
PPB
PPB
PCI/L
PPB
PPB

PPB
UMHO
UMHO
UMHO
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB



mLLL

NAME

2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-£25-32°P
2-E25-32P
2-£25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-3.

2-E25-32P
2-E25-32P
2-£25-32P
2-£E25-32P
2-E25-32P
2-E25-32P

WHC-SD-EN-AP-045, Rev. 0

LULLLU ELUVIV LUINID T L TVLIVE MWL T oLt

DATE

8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/29/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89

NAME

FZINC
IRON
MAGNES
ICKEL
NITRATE
PH-LAR
PHFIEI
PHFIELD
POTASUM
SILICON
SODIUM
STRONUM
SULFATE
TC
TURBID
TURBI
VANAC |
ZINC
BARIU
BARIUM
BORON
BORON
CALCIUM
CALCIUM
CALCIUM
CHROMUM
CHROMUM
CHROMUM
FBAR!
FBAR!
FBORON
FBORON
FCALCIU
FCALCIU
FCALCIU
FIRON
FMAGNES
FMAGNES
FMAGNES
FPOTASS
FPOTASS
FPOTASS
FSILICO
FSILI
FSILI
FSODI
FSODI
FS0DI
FSTRONT
FSTRONT
FSTRONT

VALUE

8.
164.
5540.
21.
800.

MIYALTOLD

UNITS

PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
NTU
NTU
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB






NAME

2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-E25-32P

DATE

10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89
12/12/89

WHC-SD-EN-AP-045, Rev. 0

NAME

SULFATE
TC

TDS
TRIT.
TURB.

U
VANADUM
ALPHAHI
BARIUM
BETA
BORON
CALCIUM
CALCIUM
CALCIUM
CALCIUM
CHLORID
CHROMUM
CHROMUM
CHROMUM
CHROMUM
CONDFLD
CONDFLD
CONDLAB
FBARIUM
FBARTIUM
FBARIUM
FBORON
FCALCIU
FCALCIV
FCALCIV
FIRON
FIRON
FMAGNES
FMAGNES
FMAGNES
FMAGNES
FPOTASS
FPOTASS
FPOTASS
FPOTASS
FSILICO
FSILIC
FSILICO
FSILICO
FSODIU
FSODIU
FSODTHM
FSOD M
FSTRONT
FSTRONT
FSTRONT

VALUE

11700.
17100.
25000.
1040.
0.

0.

13.

1.

13.

5.

13.
-18400.
18900.
19000.
19100.
3000.
59.
61.
63.
89.
173.
174.
172.
11.
12.
13.
10.
18400.
18600.
19200.
30.
33.
5140.
5200.
5270.
5350.
4040.
4150.
4210.
4350.
9620.
9710.
10000.
10100.
5670.
5860.
5870.
6130.
103.
104.
108.

C-26

UNITS

PPB
PPB

PCI/L
NTU
PCI/L
PPB
PCI/L
PPB
PCI/L
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
UMHO
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
el
el
PPB
PPB
PP8
PPB
PPB






NAME

2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-E25-32P
'5-32P
'5-32P
£25-32P
E25-32P
£25-32P
£25-32P
£25-32P
£25-32P
E25-32P
E25-32P
E25-32P

£25-32P

2-

2.

2-

2-

2-

2-

2-

2-

2-

2-

2-

2-

2-£25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-E25-32P
2-£25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-E£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-E25-32P
2-£25-32°P

DATE

1/29/90
1/29/90
1729790

129790
1/29/90

/29/90
1/29/90
1/29/90
2/20/90
2/20/90
2/20/90
2/20/90
2/20/90
2/20/90
3/25/90
3/25/90
3/25/90
3/25/90
3/25/90
3/25/90
3/26/90
3/26/90
3/26/90
3/26/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90

4/04/90

4/04/90

WHC-SD-EN-AP-045, Rev. 0

NAME

CONDLAB
CONDLAB
PH-LAB
PHFIELD
TOXLDL
TOXLDL
TOXLDL
TOXLDL
CONDFLD
PHFIELD
TOXLDL
TOXLDL
TOXLDL
TOXLDL
CONDFLD
CONDFLD
CONDFLD
CONDFLD
PHFIELD
PHFIELD
CO IFLD
[-129DW
PHFIEI
U
ALPHAHI
BARIU
BE 2
BORON
BORON
BORON
CALCIUM
CALCIUM
CHLORID
CHROMUM
CHROM 1
CHROMUM
CHROMUM
CONDFLD
CONDLAB
FBARIUM
FBARIUM
FBORON
FBORON
FCALCIU
FCALCIU
FCALCIU
FMAGNES
FMAGNES
FMAGNES
FMAGNES
FPOTASS

VALULE

182.
184,

8.

8.
153.
166.
182.
199.
175.

8.
182.
278.
297.
329.
175.
176.
177.
178.

8.

8.
181.

C-28

UNILIS

UMHO
UMHO

PPB
PPB
PPB
PPB
UMHO

PPB
PP8
PPB
PPB
UMHO
UMHO
UMHO
UMHO

UMHO
PCI/L

PCI/L
PCI/L
PPB
PCI/L
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
UMHO
UMHO
PPB
PPB
PPB
P8
P8
PPB
PPB
PPB
PPB
PPB
PPB
PPB



WHC-SD-EN-AP-045, Rev. 0

WELL COLLECTION CONSTITUENT ANALYSIS ANALYSIS

NAME DATE NAME VALUE UNITS
2-£25-32P 4/04/90 FPOTASS 4140.00 PPB
2-£25-32P 4/04/90 FPOTASS 4200.00 PPB
2-£25-32P 4/04/90 FPOTASS 4220.00 PPB
2-E25-32P 4/04/90 FSILICO 9290.00 PPB
2-E25-32P 4/04/90 FSILICO 9500.00 PPB
2-£25-32P 4/04/90 FSILICO .0.00 PPB
2-E25-32P 4/04/90 FSILICO .0.00 PPB
2-E25-32P 4/04/90 FSODIUM 5940.00 PPB
2-E25-32P 4/04/90 FSODIUM +)0.00 PPB
2-E25-32P 4/04/90 FSODIUM + 10.00 PPB
2-£25-32P 4/04/90 FSODIUM 6150.00 PPB
2-E£25-32P 4/04/90 FSTRONT 18.00 PPB
2-E25-32P 4/04/90 FSTRONT 19.00 PPB
2-E25-32P 4/04/90 FSTRONT 20.00 PPB
2-E25-32P 4/04/90 FSTRONT 21.00 PP8B
2-£25-32P 4/04/90 FVANADI 9.00 PPB
2-£25-32P 4/04/90 FVANADI 12.00 PPB
2-£25-32P 4/04/90 FVANADI 13.00 PPB
2-E25-32P 4/04/90 IRON 17.00 PPB
2-£25-32P 4/04/90 [RON 414.00 PPB
2-£25-32P 4/04/90 IRON 58.00 PPB
2-E25-32P 4/04/90 IRON 584.00 PPB
2-E25-32P 4/04/90 MAGNES ¢ 50.00 PPB
2-E25-32P 4/04/90 MAGNES 5990.00 PPB
2-£25-32P 4/04/90 MAGNES € 0.00 PPB
2-£25-32P 4/04/90 MANGESE 7.00 PPB
2-£25-32P 4/04/90 MANGESE 8.00 PPB
2-E£25-32P 4/04/90 MANGESE 9.00 PPB
2-E25-32P 4/04/90 MANGESE 1.00 PPB
2-£25-32P 4/04/90 NICKEL 43.00 PPB
2-£25-32P 4/04/90 NICKEL 49.00 PPB
2-£25-32P 4/04/90 NICKEL 55.00 PPB
2-£E25-32P 4/04/90 NICKEL 72.00 PPB
2-£25-32P 4/04/90 NI RATE 1000.00 PPB
2-£25-32P 4/04/90 PH-LAB 7.90
2-£25-32P 4/04/90 PHFIELD 7.79
2-E£25-32P 4/04/90 PHFIELD 7.82
2-£25-32P 4/04/90 POTASUM 4210.00 PPB
2-E25-32P 4/04/90 POTASUM 4270.00 PPB
2-£25-32P 4/04/90 POTASUM 4 0.00 pPPB
2-E£25-32P 4/04/90 RADIUM 0.21 PCI/L
2-£25-32P 4/04/90 SILICON 9 ).00 PPB
2-£25-32P 4/04/90 SILICON 9870.00 PPB
2-E£25-32P 4/04/90 SILICON 9890.00 PPB
2-E25-32P 4/04/90 SILICON 9940.00 PPB
2-£25-32P 4/04/90 SODIUM 6210.00 PPB
2-E25-32P 4/04/90 SODIUM 6250.00 PPB
2-E25-32P 4/04/90 SODIUM 6. 0.00 PPB
2-E25-32P 4/04/90 SODIUM 6360.00 PPB
2-E25-32pP 4/04/90 STRONUM 126.00 PPB

2-E25-32P 4/04/90 STRONUM 127.00 PPB




WELL
NAME

2-E25-32P
2-£25-32P
2-E£25-32P
2-E£25-32P
2-E25-32P
2-E25-32P
2-E25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-32P
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-E£25-34
2-E25-34
2-£25-34
2-E25-34
2-F25-34
2-£25-34
2-E25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-F25-34
2-£25-34
2-£25-34
2-E25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34

WHC-SD-EN-AP-045, Rev. 0

CULLECTIUN CUNDILIITUENT ANALYOILD

DATE

4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90
4/04/90

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/ /88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11, 3/88

11/18/88

11, 3/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

11/18/88

12/13/88

12/13/88
2/27/89
2/27/89

NAME

SULFATE
TC
TOXLDL
TOXLDL
TOXLDL
TOXLDL
TURBID
UHALC
VANADUM
VANADUM
ZINC
ARSENIC
BARIU
CALCI |
CHLORID
CHROMUM
CONDFLD
FARSENI
FBARTUM
FCALCIU
FCHROMI
FIRON
FMAGNES
FMANGAN
FPOTASS
FSODIUM
FSTRONT
FVANADI
IRON
MAGNES
MANGESE
METHYCH
NICKEL
NITRATE
PHFIELD
PHFIELD
POTASUM
SODIUM
STRONUM
SULFE =
TOXLDL
TOXLDL
TOXLDL
TOXL .
TURBID
VANADUM
ZINC
CONDFLD
PHFIELD
ARSENIC
ARSENIC

VALUE

13000.
18000.
.00
.00
.00
.00
0.

14.
12.
13.

7.

8.

20.
20900.
3000.
17.
194.
7.

20.
21900.
10.
37.
6030.
10.
4310.
10900.
113.
35.
497.
5930.
11.
160.
10.
1100.
8.

8.
4170.
10500.
108.
13600.
98.
122.
127.
136.

16
17
21
22

C-30

00
00

ANALYD 1D
UNITS

PPB
PPB
PPB
PPB
PPB
PPB
NTU
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
NTU
PPB
PPB
UMHO

PPB
PPB



WELL
NAME

2-E25-34

2-E25-34 .

2-E25-34
2-E25-34
2-£E25-34
2-£25-34
2-£25-34
2-E25-34
2-£25-34
2-E£25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-£E25-34
2-E25-34
2-E25-34
2-£25-34
2-£E25-34
2-£25-34
2-E25-34

COLLECTION CONSTITUENT ANALYSIS A

DATE

2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2,_1/89

WHC-SD-EN-AP-045, Rev. 0

NAME

BARIUM
BARIUM
BETA
BORON
BORON
CALCIUM
CALCIUM
CHLORID
CHROMUM
CHROMUM
CONDFLD
CONDLAB
FARSENI
FBARIUM
FBARIUM
FBORON
FBORON
FCALCIV
FCALCIU
FIRON
FMAGNES
FMAGNES
FPOTASS
FPOTASS
FSILICO
FSILICO
FSODIUM
FSODIUM
FSTRONT
FSTRONT
FVANADI
IRON
IRON
MAGNES
MAGNES
NICKEL
NITRATE
PH-LAB
PHFIELD
POTASUM
POTASUM
RADIUM
RADIUM
SILICON
SILICON
SODIUM
SODIUM
STRONUM
STRONUM
SULFATE
TC

VALUE
17
2

C-31

.00
19.
.70
11.
13.
18000.
19000.
2800.
13.
27.
180.
655.
9.

19.
20.
18.
20.
19000.
20300.
38.
5620.
6040.
4170.
4510.
14700.
16100.
10500.
11400.
106.
113.
38.
104.
169.
5320.
5640.
15.
1100.
8.

8.
3830.
4100.
0.

0.
14200.
5000.
9680.
10300.
101.
106.
13400.
17300.

00

\LYSIS
UNITS

PPB
PPB
PCI/L
PPB
PPB
PPB
PPB
PPB
PPB
PPB
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
P
PPB

PPB
PPB
PCI/L
PCI/L
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB




NAME

2-E25-34
2-E25-:

2-£25-34
2-E25-34
2-E25-34
2-E25-34
2-£25-34
2-E25-34
2-E25-34
2-£25-34
2-£25-34
2-£25-34
2-E25-34
2-E25-34
2-E25-34
2-£25-34
2-E25-34
2-£25-34
2-E25-34
2-E25-34
2-£25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-£25-34
2-E25-34
2-E25-34
2-£25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-£25-34
2-£25-34
2-£25-34
2-E25-34
2-£25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34

DATE

2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
2/27/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
7/17/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89

WHC-SD-EN-AP-045, Rev. 0

NAME

TC
TRITIUM
TRITIUM
TURBID
VANADUM
VANADUM
ZINC
ARSENIC
BARIUM
BETA
BORON
CALCIUM
CHLORID

- CHROMUM

CONDFLD
CONDFLD
CONDFLD
CONDLAB
FARSENI
FBARIUM
FBORON
FCALCIU
FMAGNES
FPOTASS
FSILICO
FSODIUM
FSTRONT
FYA DI
IRO
MAGNES
M GESE
NICKEL
NITRATE
PH-LAB
PHFIELD
PHFIELD
POTASUM
SILICON
SODIUM
STRONU
SULFATE
TC

TRIT M
TURBID
VANADUM
ZINC
ARSENIC
BARIUM
BERYLUM
BETA
BORON

VALUE

17500.
922.
989.

0.

35.
38.

8.

7.

19.

3.

19.
20200.
3190.
91.
128.
129.
130.
183.
8.

19.
17.
20900.
5620.
3980.
15000.
9600.
112.
34.
791.
5460.
14.
46.
1090.
8.

7.

7.
3950.
14700.
9400.
110.
15000.
18300.
1410.

35,
12.

22.

12.

C-32

UNITS

PPB
PCI/L
PCI/L
NTU
PPB
PPB
PPB
PPB
PPB
PCI/L
PPB
PPB
PPB
PPB
UMHO
UMHO
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PCI/L
NTU
PPB
PPB
PPB
PPB
PPB
PCI/L
W



WELL
NAME

2-E25-34
2-£25-34
2-E25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-E25-34
2-£25-34
2-£25-34
2-£25-34
2-E25-34
2-£25-34
2-£25-34
2-£25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-£25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-F25-34
2. 25-34
2 25-34
2-£25-34
2-E25-34
2-F25-34
2. '5-34
2-£25-34
2-£25-34
2-E25-34
2-E25-34
2-E25-34
2-£25-34
2-E25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-£25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-£25-34
2-E25-34

COLLECTION CONSTITUENT ANALYSIS ANALYSIS

DATE

8/30/89
8, )/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31, )
10/31/89
10/31/89
10/31, )
10/31/89
10/31/89
10/31/89

WHC-SD-EN-AP-045, Rev. 0

NAME

CALCIUM
CHLORID
CHROMUM
CONDFLD
CONDFLD
CONDFLD
CONDLAB
FARSENI
FBARIUM
FBERYLL
FCALCIU
FMAGNES
FMANGAN
FPOTASS
FSILICO
FSODIUM
FSTRONT
FVANADI
IRON
MAGNES
NICKEL
NITRATE
PH-LAB
PHFIELD
PHFIELD
PHFIELD
PHFIELD
POTASUM
SILICON
SODIUM
STRONUM
SULFATE
TC
TOXLDL
TRITIUM
TURBID
VANADUM
ZINC
ALPHAHI
AM-241
ARSENIC
BARIUM
BETA
CALCIUM
CHLORID
CHROMUM
CONDFLD
FARSENI
FBARIUM
FCALCI
FMAGNES

VALUE

20800
33C
31

190.
.00

191

192.
.00

6.
19.
.00

674

6

19200.
5130.
6.
4040.
13700.
9420.
99.
29.
.00

177

5680.
13.
1200.
.00
.00
.04
.07
.08
.00
.00
.00
.00
.00
.00
.00
1520.
.10
.00
.00
.98
.02
.00
.00
.66
20900.
3100.
76.
198.
.00
20.
21600.
6260.

P
oW
— O
o N
NO OO MO

b
O -
[pS]

—_—0 O

.00
.00
.00

00
00

00
00

00
00
00
00
00
00
00
00

00
00
00

00

00
00
00

00
00
00

UNITS

PPB
PPB
PPB
UMHO
UMHO
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB

B
PPB
PPB
PPB
PPB
PCI/L
NTU
PPB
PPB
PCI/L
PCI/L
PPB
PPB
PCI/L
PPB
PPB
PPB
UMHO
PPB
PPB
PPB
PPB



IEL
NAME

2-E25-34
2-£25-34
2-£25-34
2-E25-34
2-£25-34
2-£E25-34
2-£25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-£25-34
2-E25-34
2-£25-34
2-£25-34
2-E25-34
2-£25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-£25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-E25-34
2-£25-35
2-£25-35
2-E25-35
2-E25-35
2-E25-35
2-£25-35
2-E25-35
2-£25-35
2-£25-35
2-E£25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35

DATE

10/31/89
10/31/89
10/31/89
10/31/89

1/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89
10/31/89

1/29/90

1/29/90

1/29/90

1/29/90

1/29/90

1/29/90

1/29/90

1/29/90

1/29/90

1/29/90

1/29/90

1/29/90
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88
11/21/88

WHC-S EN-AP-045, Rev. 0

...... STITUENT ANAL....

NAME

FPOTASS
FSILIC
FSODIL
FSTROM
FVANADI
IRON
MAGNES
MANGESE
NICKEL
NITRATE
PHFIELD
POTASU
SILICON
SODIUM
STRONUM
SULFATE
TC

TDS
TRITIUM
TURBID
U
VANADUM
CONDFLD
CONDFLD
CONDFLD
CONl AB
CONDLAB
CONDLAB
CONDLAB
PH-LAB
PH-LAB
PH-LAB
PHFIELD
PHFIELD
ALPHA
ARSENIC
BARIUM
BETA
CALCIUM
CHLORID
CHROMUM
CONDFLD
CONDFI
FARSENI
FBARIUM
FCALCIU
FIRON
FIUORID
F \GNES
FMANGA
FPOTASS

VALUE

4190.
.00
.00
.00

16300
9590
121

34.
385.
6130.
9.
39.
.00
.68

1200
7

4200.
15700.
9500.
.00

119

12600.
20000.
117000.
1570.
0.
0.83

35.
185.
186.
187.
194.
195.
196.
198.

C-34

00

00
00
00
00
00

00
00
00

00
00
00
00
80

00
00
00
00

ERTA LAY SOF IRV SV

UNITS

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB

PCI/L
NTU
PCI/L
PPB
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO
UMHO

PCI/L
PPB
PPB
PCI/L
PPB
PPB
PPB
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
pPPB
PPB












2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-£E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-E25-35
2-F25-35
2. 15-35
2-E25-35
2-E25-35

8/30/89
8/30/89
130/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
8/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89
10/30/89

WHC-SD-EN-AP-045, Rev. 0

" "OM EN

NAME

[ ARTI

| )RON
FCALCIU
FLUORID
FMAGNES
FPOTASS
FSI 20
FSC M
FSTRONT
FVANAL
TRON
MAGNES
MANGESE
NICKEL
NITRATE
PH-LJ
PHFII D
PHFII D
PHFIELD
POTASUM
RADIUM
SILTCON
SOC M
STRON |
SULFATE
TC
TRITIUM
TURBID
VANADUM
ZINC
ALPHAHI
ARSEN.
BARIUM
BETA
BORON
CALCIUM
CHLORID
CHRON
CONDF
FARSENI
FBARIUM
FBORON
FCALCIU
FIRON
FLUORID
FMAGNES
FPOTASS
FSILICO
FSODIUM
FSTRONT
FVANADI

NALYS
VALUE

C-38

\/
UNITS

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PCI/L
PPB
PPB
PPB
PPB
PPB
PCI/L
NTU
PPB
PPB
PCI/L
PPB
PPB
PCI/L
PPB
PPB
PPB
PPB
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
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3-45

COLLEC
DAT.

12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
12/06/89
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90
1/26/90

WHC-SD-EN-AP-045, Rev. 0

[RTRTRLS

FVANADI
IRON
MAGNES
M o« 3E
NICKEL
NITRATE
PHFIELD
{FIELD
POTASUM
RADIUM
SILICON
SODIUM
STRONUM
SULFATE
TC
TDS
TRITIUM
TURBID
U
VANADUM
ALPHAHI
ARSENIC
BARIUM
RFTA
| RON
CALCIUM
CHLORID
CHROMUM
CONDFLD
CONDFLD
CONDFLD
COl LAB
FARSENI
FBARIUM
FBORON
FCALCIU
FMAGNES
FPOTASS
FSILICO
FSODIUM
FSTRONT
FVANADI
IRON
MAGNES
MANGESE
NICKE!
NITRA
PH-LAB
PHFIELD
PHFIELD
POTASUM

AR AL TS W

36.
265.
6610.

20.
1000.

5580.

17800.
11000.
142.
14500.
25400.
144000.

C-44

IV L

PPB
PPB
PPB
PPB
PPB
PPB

PPB
PCI/L
PPB
PPB
PPB
PPB
PPB

PCI/L
NTU
PCI/L
PPB
PCI/L
PPB
PPB
PCI/L
PPB
PPB
PPB
PPB
UMHO
UMHO
UMHO
UMHO
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB






WHC-SD-EN-AP-045, Rev. 0

WELL COLLECTION CONSTITUENT ANALYSIS ANALYSIS

NAME DATE NAMF VAL IIF IINTTS
-43- bo-2/9- .RI
6-43-45 4/18/90 TURBID 0.60 NTU
6-43-45 4/18/90 VANAC | 37.00 PPB
6-43-45 4/29/90 CONDFLD 286.00 UMHO
6-43-45 4/29/90 PHFIELD 8.09

C-46






ALLYLCL
ALPHA
ALPHAHT

AMIISOX
AMINOYL
AMITROL
AMMONIU
ANILINE
ANTHRA
ANTIONY
AR1016
AR1221
AR1232
AR1242
AR1248
AR1254
AR1260
ARAMITE
ARSENIC
AURAMIN
B2CLMEE
BARIUM
BDCM
BENDICM
:NDINE
BENTHOL
BENZAAN
BENZALC
BENZBFL
BENZCAC
BENZCHL
BENZENE
BENZJFL
BENZOPY
BERYLUM
BETA
BGHIPER
[S2CHE
BIS2CHM
BIS2EPH
BIS2ETH
BISTHER
IZKFLU
BORON
RROMIDE
ROMONE
BR ORM
BROPHEN
BUTANOL
ENP
INP
C 14
CADMIUM

WHC-SD-EN-AP-045, Rev. 0

Al1yl Chloride

Gross alpha

Alpha, |

‘luminu

.mericium-241

5-(aminomethyl)- -isoxazolol

4-a nobyphenyl

Amitrole

Ammonium ion

Aniline

Anthracene-

Antimony

Arochlor 1016

Arochlor 1221

Arochlor 1232

Arochlor 1242

Arochlor 1248

Arochlor 1254

Arochlor 1260

Aramite

Arsenic

Auramine

Bis(2-chloro-1-methylethyl)ether

Barium

Bromodichloromethane

Benzene, dichloromethyl

Benzidine

Benzenethoil

Benz[a]anthract e

Benzyl Alcohol

Benzo[b]fluoranthene

Benz[c]acridine

Benzyl chloride

Benzene

Benzo[j]fluoranthene

Benzo[a]pyrene

Beryllium

Gross beta

Benzo(ghi)perylene

Bis(2-chloroethy ) ether

Bis(2-chloroethoxy) methane

Bis(2-ethylhexyl) phthalate

Bis(2-chloroisopropyl)ether

Bis(chloromethyl) ether

Benzo(k)fluoranthene

Boron

Bromide

Bromoacetone

Bromoform

4-bromophenyl phenyl ether
-Butanol

Butyl benzyl phthalate

2-sec-butyl-4,6-dinitrophenol

Carbon-14

Cadmium

C-48

PPB 100.
PCI/L 4.
/L
150.

PCI/L 0.
PPB 10.
PPB 10.
Pl 10.
PPB 50.
PPB 10.
PPB 10.
PPB 100
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB 1
PPB
PPB 10.
PPB 10.
PPB 6.
PPB 5
PPB 10.
PPB 10.
PPB 10.
PPB 10.
PPB 10.
PPB 10.
PPB 10.
PPB 10.
PPB
PPB 10.
PPB 10.
PPB
PCI/L
PPB 10.
PPB 10.
PPB 10.
PPB 10.
PPB 10.
PPB
PPB 10.

’B 10.
PPB 1000.
PPB 5.
PPB 5.
PPB 10.
PPB 10000.
PPB 10.
PPB 10.
PCI/L 20.
PPB 2.

GO st st s bt 1t bt et

(8,

(oo S, ]

(8,







DIBPHTH

DIBRCHL
DIRRFTH

NI
]IDU "L
DICDIFM
DICETHY
DICHBEN
DICPANE
DICPENE
DICP! P
DIELRIN
DIEPHTH
DIETHY
DIETROL
DIHYSAF
DIMBENZ
DIMEAMB
DIMETHB
DIMETHO
DIMEYLB
DIMPHAM
DIMPHEN
DIMPHTH
DINBENZ
DINCRES
DINOSEB
DINPHEN
DIOPHTH
DIOXANE
DIOXIN
DIPHAMI
DIPHHYD
DIPHOS
DIPRNIT
DISULFO
ENDO1
ENDO2
ENDRIN
ENDSFAN
ETHANOL
ETHBENZ
ETHCARB
ETHCYAN
ETHGLYC
ETHMETH
ETHMETS
ETHMINE
FTHOXID
THYGLY
ETHYREA
FALUMIN
F o "IMO
FARSENI
BARIUM

WHC-SD-EN-AP-045, Rev. 0

Di-n-butyl phthalate
1,2-dibromo-3-chloropropane
1.2-dibromoet’

methan
1,+7-uichloro-2-butene
Dichlorodifluoromethane
1,1-dichloro¢ 1ylene
3,3’-dichlorobenzidine
1,2-dichloropropane
1,3-dichloropropene
Dichloropropanol
Dieldrin
Diethyl phthalate
Diethylarsine
Diethylstilbesterol
Dihydrosafrole
7,12-dimethylbenz[a]lanthracene
P-dimethylaminoazobenzene
3,3’-dimetl :ybenzidine
Dimethoate
3,3’-dimethylbenzidine
Alpha,alpha-dimethylphenethylamine
2,4-dimethylphenol
Dimethyl phthalate
Dinitrobenzene .
4,6-dinitro-o-cresol and salts
Dinoseb
2,4-dinitrophenol
Di-n-octyl phthalate
1,4-Dioxane
Dioxin
Diphenylamine
1,2-diphenylhydrazine
0,0-Diethy1-0,2-pyrazinyl phosphorothion
Di-n-propylnitrosamine
Disulfoton
Endosulfan I
Endosulfan II
Endrin
Endosul fan Su Fate
Ethanol
Ethyl benzene
Ef yl carbamate
Ethyl cyanide
Ethylene Glycol
Ethyl methacrylate
Ethyl methanesulfonate
Ethyleneimine
Ethylene oxide
Ethylene glycol
Ethylenethiourea
Alumint | filtered
Antimony, f* tered
Arsenic, filtere
Barium, filtered

(o]
{

n

(o]

PPB
pp”

'PB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

PPB
PPB
PPB
PPB
PPB
PPB
PPB






KEROSEN
LEAD
LEADGF

[RIVI N W

LPHENOL
M-XYLE
MAGNES
MAL HYDR
M/ I
MANGESE
MBP
MELPHAL
MERCURY
METACRY
METACTO
METAZIR
METBISC
METCHAN
METHACR
METHAPY
METHBRO
METHCHL
METHIOU
METHLOR
METHNYL
METHONE
METHPAR
METHTHI
METHYCH
METMSUL

- METPROP

METZINE
MNITANI
MOLY
NAPHQUI
NAPHREA
NAPHTHA
NICKEL
NICOTIN
NITBENZ
NITPHEN
NITRANI
NTTRATE
TRITE
NITRPYR
ITRTOL
NDIEHY
NNDIPHA
NNIBUTY
NNIDIEA
NNIDIEY
NNTDIME
METH
‘MORP

WHC-SD-EN-AP-045, Rev. 0

Kerosene

Lead

Lead (graphite furnace)

“dre 0 letecti_.. __.21
thium

Phenol, low DL

Xylene-m

Magr ;ium

Maleic hydrizide

Malononitrile

Manganese

Monobutyl Phosphate

Melphalan

Mercury

Methyl methacrylate

2-methyllactonitrile

2-methylaziridine
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INTRODUCTION

in1s appendix introduces the procedures that will be used for sampie
collection (including well evacuation and sample withdrawal methods); chain-
of-custody; analytical methods, including sampling preservation and shipment
and chemical analysis; and quality assurance/quality control.

A1l sampling activities a1 performed under contract by Pacific
Northwest Laboratory (PNL). The U.S. Testing Company, Incorporated, conducted
sample analyses for most constituents until June 1990. Future testing will be
carried out by other contract 1. »ratories, to be determined, ui :r contract
to PNL. This sampling and analysis plan reflects the requirements in the PNL
statement of work for the new contract laboratory.

SAMPLE COLLECTION PROCEDURES

The procedures for ground water sample collection, water-level
measurement, and field measureme :s are contained in Procedures for
Groundwater Investigations (PNL 189a). Specific applicable procedures
include the following:

GC-1 - Groundwater Sample Collection Procedure

GC-2 - In-Line Sample Filtration’ Procedure

GC-3 - Disposal of Purgewater from Monitoring Wells

FA-1 - Temperature Meas ‘ement Procedure

FA-2 - Calibration of Conductivity Meter and Measurement of Field
Conductivity

FA-3 - Calibration of pH Meter and Measurement of Field pH

WL-1 - Water-Level Measurement Procedure

WL-2 - Procedure for Standardizing Steel Tapes

AD-1 - Change Control Procedure

AD-2 - Groundwater Sample Chain-of-Custody

CHAIN-OF-CUSTODY PROCEDURES
Chain-of-custody procedures are contained in Procedures for Groundwater
Investigations (PNL 1989a). The snecific applicable procedure is AD-2, the

Groundwater Sample Chain-of-Custa ' procedure. The history of the custody of
each sample will be documented according to this procedure.

QUALITY ASSURANCE/QUALITY CONTROL
Quality Assurance
Quality assurance (QA) will be conducted in accordance with the P

QA manual (PNL 1989b). A QA plan describing the manner in which specific QA
requirements are to be met has been prepared in accordance with that manual.
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SW-846 (EPA 1986).

Constituent CRQL (p/b)
Antimony 200
Barium 20
Beryllium 3
Cadmium 10
Calcium 100
Chromium 20
Cobalt 20
Copper 20
Iron 20
Magnesium 100
Manganese 10
Nickel 30
Potassium 300
Silver 20
Sodium 300
Tin 100
Vanadium 30
Zinc 10

CRQL = contract required within
quantitation Timits
p/b = parts per billion.
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Table D-2. Metals by Atomic Absorption.
Constituent CRQL () ») Method
Arsenic 5 7060 (SW-846°)
Lead 5 7421 (SW-846°)
Mercury 0.2 7470 (SW-846°%)
Selenium 10 7740 (SW-846%)
Thallium 5 7841 (SW-846°)

CRQL = contract required quantitation

limits

p/b = parts per billion
"EPA 1986.
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“abl T— T " "o “hromatograpt ‘‘sin
t1ther methoa suvu.u, trPA-600/4-84-01/,
March 1984°, r ASTM Method D4327-88°.

Constituent CRQL (p/b)
Chloride® 2,000
Nitrate® 2,000
Nitrite® 2,000
Phosphate® 4,000
Chloride® , 000
Nitrate® 200
Nitrite® 200
Phosphate® 400
Bromide® 500
Chloride® 200
Fluoride® 100
Phosphate® 400
Sulfate® 500

CRQL = contract required quantitation Tlimits
pgb = parts pt billion
EPA 1984,
PASTM 1990.
‘Preserved samf 2, diluted tenfold; chloride
may be analyzed from a preserved sample.
dpreserved samf !, undiluted. ‘
®Unpreserved,  liluted sample.
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Table D-4. Individual
Procec

45, Rev. O

1organic Analytical
3S.

Constituent CRQL (p/m)

Method

ASTM D1426-D or D1426-C°
9010 (SW-846°)

9030 (SW-846°)

ASTM D2579 A or B®

contract required quantitation 1imits

Ammonium ion 100
Cyanide 20
Sulfide 10,000
Hydrazine 30
CRQL =
p/b = parts per billion
p/m = parts per million
;ASTM 1990.
EPA 1986.

D-7



WHC-SD-EN-AP-045, Rev. 0

Takla N E MLamnallamwmnnira Nawvama Fmvva an A
Cuv e tur Uy e
Constituent CRQL : Method
Alkalinity 50 mg/L ASTM D1067 A or B®
Conductivity N/A ASTM D1125-A°
pH +0.05° ASTM D1293°
Turbidity 0.1¢ Standard Method 214A
Coliform (fermentation) ;.Zd 9131 (SW-846°)
Coliform (filter) 1 9132 (SW-846°)

Total dissolved solids 0.5 mg/L Standard Method 209B

CRQL = contract re. -ed quantitation limits
SASTM 1990.

®oH units.

“Nephalometric turbi ty units.

Maximum probable nu »er.

°EPA 1986.

fMinimum colony cour
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Table D-6. Chlorir =d Herbicides by
Gas Chromatc aphy Using
Method 8150 of SW-846°.

Constituent CRQL (p/b)
2,4-D 10
Dinoseb; DNBP 1
Silvex; 2,4,5-TP 2
2,4,5-T 2

CRQL = contract equired
quantitation limits
p/b = parts per billion
"EPA 1986.
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Method 8140 of SW-846°.

Constitur CRQL (p/b)
Disul foton 2
Methyl 0.5
Phorate 2

CRQL = co ract required quantitation

1i ts
p/b = parts per billion
"EPA 1986.
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Table D-8. Pesticides and Polychlorinated
Biphenyls by Gas Chromatography Using
Method 8080 « SW-846°.

Constituent CRQL (p/b)
Aldrin 0.05
Alpha-BHC 0.05
Beta-BHC 0.05
Delta-BHC 0.1
Gamma-BHC (Lindane) 0.05
Chlordane 0.1
4,4°-DDD 0.1
4,4’ -DDE 0.05
4,4°-D07 0.1
Dieldrin 0.05
Endosulfan I 0.1
Endosulfan | 0.05
Endosulfan sulfate 0.5
Endrin 0.1
Endrin aldehyde 0.2
Heptachlor 0.05
Heptachlor epoxide 1
Methoxychlor 2
Toxaphene 2
Polychlorinated biphel 1s 1

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

L = contract requi d quantitation limits
p/b = parts per billion
®EPA 1986.




WHC-SD-EN-AP-045, Rev. 0
T . a
20
OT dW-84b~.

"~ Constituent CRQL (p/b)
Benzene 2
Carbon tetrachl ‘ide 1
Chloroform 0.5
p-Dichlorobenzene 2
1,1-Dichloroethane 1
1,2-Dichloro¢ 1ane 0.5
Cis-1,2-dichloroethylene 1
Trans-1,2-dict yethylene 1
Ethylbenzene 2
Methylene chloride 5
Tetrachloroethylene 0.5
Toluene 2
1,1,1-Trichloroethane 0.5
1,1,2-Trichloroet} e 0.5
Trichloroethylene 1
Vinyl chloride 2
Xylene (total) 5

CRQL =
p/b = parts per billion
®EPA 1986.
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s to be Analyzed
. 4 lhe
Resource Conservation and Recov..,
Act Appendix IX List for Volatile
Organics is Requested.

Constitue : CRQL (p/b)

Acetone 100
Benzene
Carbon tetrachloride
Chloroform
Chloroprene (2-ct »iro-1,3-butadiene)
p-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane 5
Trans-1,2-dichloroethylene
(cis + trans)

Methylene bromide
Methylene chlori
Methyl ethyl ketone 10
Methyl iodide
Methyl methacrylate
4-Methyl-2-pentanone (methyl isobutyl ketone) 50
Tetrachloroethylene . 5
Tetrahydrofuran 10
Toluene 5
1,1,1-Trichloroethane -5

5

5

(SRS NS NS IS S, ]

oo ;o o;m

1,1,2-Trichloroethane
Trichloroethylene
Vinyl chloride 10
Xylene (m) 5
Xylene (o,p) 5
Additional targeted constituents
Tentatively identified compounds

(EPA/NIH Database)

CRQL = contract required quantitation Timits
EPA = U.S. Environmental Protection Agency
NIH = National Institute of Health

plb = parts per billion
EPA 1986.
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Table D-12. Additional Targeted Constituents
to be Analyzed by Gas Chromatography Using
Method 82 nf R!:gdﬁ’

Constituents Ll (p/b)
Acetonitrile 200
Acrc 2in 5
Acrylonitrile 5
Allyl chloride 100
Bromodichloromethane 5
Brc >form 5
Carbon disulfide 5
Chlorobenzene 5
Chloroethane 10
Dibromochloromethane 5

1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
Trans-1,4-dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethylene
1,2-Dichloropropane
Cis-1,3-dichloropropene
Trans-1,3-dichloropropene
1,4-Dioxane

Ethylbenzene

Ethyl methacrylate
2-Hexanone

Isobutyl alcohol 200
Methacrylonitrile 5
M¢ 1yl bromide

Methyl chloride
Propionitrile

Styr e
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl acetate 5

N
wn (o=
O U o gTuiyionon gt A

[ I

g o oo on O

CRQL = contract required quantitation limits
n/b = parts per billion
PA 1986.
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matography
$

Constituent CRQL (p/b)

Phenol 20

CRQL = contract required quantitation
limits
p/b = parts per billion
®EPA 1986.
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T-t1- n '8 Semiuvplatile Oraanics to be Analyzed by

11 vitTvua UL7- - - '4 ’he

! nserv:
nd Recovery . Appendix IX List for

aSemivo]ati]e Urganics is Requested.

Constituent CRQL (p/b)
o-Cresol 10
m-Cresol 10
p-Cresol 10
Decane 10
Dodecane 10
Naphthalene 10
Pentachlorophenol 50
Phenol 10
Tetradecane 10
Tributyl phosphate 10

Additional targeted constituents
(see Table D-16)

Tentatively identified compounds -
(EPA/NIH database)

CRQL = contract required quantitation limits
EPA = U.S. Envir mental Protection Agency
NIH = National I titutes of Health
E/b = parts per billion
EPA 1986.
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Table D-16. iditional targeted Constituents for
Analysis by Gas Chromat yhy/Mass %Pectroscopy

Using Method of SW-846".
(sheet f 4)

Constituent CROL (p/b)
Acenaphthene o 10
Acenaphthylene 10
Acetophenone 10
2-Acetylaminofluorene )
4-Aminobiphenyl )
Aniline )
Anthracene 10
Aramite 10
Benzo[alanthracene 10
Benzo[b]}fluoranthene 10
Benzo[k]fluoranthene 10
Benzo[ghi]perylene 10
Benzo[a]pyrene 10
Benzyl alcohol 20
Bis(2-chloroethoxy)methane' 10
Bis(2-chloroethyl) ether 10
Bis(2-chloro-1-methyleth' ) ether 10
Bis(2-ethylhexyl) phthali 2 10
4-Bromophenyl phenyl ether 1
Butyl benzyl phthalate 10
p-Chloroaniline 20
Chlorobenzilate 10
p-Chloro-m-cresol 20
2-Chloronaphthalene 10
2-Chlorophenol 10
4-Chlorophenyl phenyl ether 10
Chrysene 10
Diallate 10
Dibenz[a,h]anthracene 10
Dibenzofuran 10
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-1 P ST
Analysis by Gas Chro
Using Method 8270 of SW-846".
(sheet 2 of 4)

Constituent CRQL (p/b)

Di-n-butyl phthalate 10
o-Dichlorobenzene 10
m-Dichlorobenzene 10
p-Dichlorobenzene 10
3,3’-Dichlorobenzidine 20
2,4-Dichlorophenol 10
2,6-Dichlorophenol 10
Diethyl phthalate 10
0,0-Diethyl 0-2-pyrazinyl

phosphorothioate 10
Dimethoate 10
p-(Dimethylamino)az enzene 10
7,12-Dimethylbenz[a nthracene 10
3,3’-Dimethylbenzidine ) 10
Alpha, alpha-dimethylphenethylamine 10
2,4-Dimethylphe 10
Dimethyl phthalate 10
m-Dinitrobenzene 10
4 6-Dinitro-o-crest 50
2,4-Dinitrophenol 50
2,4-Dinitrotoluene 10
2,6-Dinitrotoluene 10
Di-n-octyl phthalate 10
Diphenylamine 10
Ethyl methanesul fonate 10
Famphur 10
Fluoranthene 10
Fluorene 10
Hexachlorobenzene 10
Hexachlorobuta ene 10
Hexachlorocyclopentadiene 10
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.ab1 l Id
Analysis by Gas
Using Method BZ/U ot >W-B4b™.
(sheet 4 of 4)

Constit nt CRQL (p/b)
n-Nitrosopyrrolidine 10
5-Nitro-o-toluic e 10
Parathion 10
Pentachlorobenzene 10
Pentachloroethane 10
Pentachloronitrobenzene 10
Phenacetin 10
Phenanthrene 10
p-Phenylenediamine 10
2-Picoline (2-methy pyridine) 10
Pronamide 10
Pyrene 10
Pyridine 10
Safrole . 10
1,2,4,5-Tetrachlorobenzene 10
2,3,4,6-Tetrachlorophenol 10
Tetraethyl dithiopyrophosphate 10
o-Toluidine 10
1,2,4-Trichlorobenzene 10
2,4,5-Trichlorophenol 10
2,4,6-Trichlorophenol 10
0,0,0-Triethyl phosphorothioate 10
sym-Trinitrobenzene 10

CRQL = cor -act required quantitation Timits
p/b = parts per billion
“EPA 1986.
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Table D-17. Dioxin and Dibenzofurans by Gas
Chromatography Usina Method 8280 of SW-846°.

Constituent CRQL (p/b)

PCDDs 0.01
PCDFs 0.01
2,3,7,8-TCDD 0.005
2,3,7,8-TCOD = 2,3,7,8-tetrachlorod enzo-p-dioxin

CRQL = contract required quantitation limits

PCDD = polychlorinated dibenzo-p-dioxins

PCOF = polvchlorinated dibenzofurans

p/b = par s per billion

"EPA 1986.
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tor Parameters.
CRQL

Constituent (p/b) Method
Total carbon 2,000 ASTM D2579 A or B
Total organic carbon 1,000 Method 9060 (SW-8467)
Total organic halides 10 Method 9020 (SW-846)
CRQL = contract required quantitation limits
p/b = parts per billion
®EPA 1986.
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Table D-19. Radiological Parameters

Type of Analysis MDC
Radium 1 pCi/L
Gross alpha 4 pCi/L
Gross beta 8 pCi/L
Tritium 500 pCi/L
Uranium-Natural 0.5 ug/1
Uranium-Isotopic 0.1 pCi/L
Gamma scan 20 pCi/L
Technet ium-99 15 pCi/L
Iodine-129 1 pCi/L
Strontium-89, 90 5 pCi/L
Plutonium-238; Pu 239/2¢ 0.10 pCi/L
Ruthenium-106 20 pCi/L
Americium-241 0.015 pCi/L
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MONITORING DESIGN APPROACH FOR SHALLOW WELLS

Initial locations for the shallow monitoring wells were identified along
the downgradient side of the A-29 Ditch near the 1imit of the waste management
area using professional judgement. Well locations were selected based on
groundwater flow direction, the locations of the interim status monitoring
wells, available hydrogeologic data, and information on disposal practices
within the A-29 Ditch management area. Based on these considerations, a
design was developed, with new »>nitoring well spacings averaging on the order
of 500 ft. This trial network was then refined using a simple analytical
transport model (MEMO) (Golder 1990) to evaluate the ‘efficiency’ of the
network to detect plumes.

The Monitoring Efficiency Mo @1 (MEMO) was designed specifically for the
we | Tocation evaluation discussed in the following sections. When combined
with professional judgement, planar and vertical flow nets, stratigraphic
cross sections, and estimates of aquifer transport properties, it is an
effective tool for locating monitoring wells at the Hanford Site.

MONITORING EFFICIENCY MODEL

To comply with Ecology ground water monitoring requirements, monitoring
wel s at dangerous waste sites are located at intervals along "hydraulically
downgradient 1imit of the waste management area..." [WAC 173-303-645(6)(a)
(Ecology 1989)], in which the area is defined as "the limit...on which waste
will be placed during the active life of the requlated unit" [WAC 173-303-
645(6) (b) (Ecology 1989)]. These regulations, therefore, require that
monitoring wells be placed on or close to the edge of the 216-A-29 Ditch.

The hydraulically downgradient 1imit of a hypothetical waste management
area is shown in Figure E-1 with monitoring wells located at intervals
immediately downgradient. A plume developing from a continuous release at
location A on the figure would be detected by the time it migrated to the
vicinity of the waste manage nt area boundary because it would have grown
large enough to pass through the lTocation of a monitoring well. However, a
plume of the same size, developing from a continuous release between two
monitoring wells at location B near the waste management area boundary, would
not have been detected. This illustrates that releases occurring at most
locations within the waste management area would be detected, but releases
occurring at locations between the monitoring wells and near the downgradient
boundary would be less likely to be detected within the same constraints.
Given that monitoring wells always will be spaced some finite distance apart,
and the uncertainties inherent in predicting the behavior of a natural
geologic system, a Tevel of uncertainty always will be present in the
f ictioning of any ground water monitoring network design. The model
developed here provides a simple way to quantify the effectiveness of a given
network design.
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MEMO is based on the simple concept of the generation and growth of a
plume as that plume migrates downgradie¢ . from a continuous source. The model
nrovides a map of the waste management area showing where releases would

ikely and would not be detected under the known constraints assumed for the
analysis. The constraints consist of =~ e input parameters used to compute the
shapes and sizes of the plumes, the hydraulic head information used to
determine the direction of groundwater movement, the analytical detectinn
limits for water s: >les from the monitoring wells, and the extent to 1 ich
the tip of a plume will be allowed to migrate beyond the waste managem t . za
boundary before it is detected. The principal output of MEMO is the
‘monitoring efficiency,’ defined as the ratio of the area within the waste
management area where a release likely would be detected to the total area of
the waste management area. This definition assumes that development of a
release is equally likely at any location within the waste management area.

An illustration of the application of MEMO is shown in Figure E-2. The
model, in its simplest form, is deterministic and is manually applied. Data
sets must be developed that conservatively will identify the size and shape of
the plumes, the analytical detection 1imits, and the extent of migration into
the ‘buffer zone’ shown in the figure. Having determined these constraints, a
family of plumes of different sizes is developed, each representing the shape
of the plume after traveling a known distance. An example of such a family is
shown in Figure E-3.

Using successively larger plumes, points are developed on a map of the
waste management area that, when connected by a smooth curve, represent the
boundary between locations of releases that are likely to be detected and
locations of releases that are not likely to be detected within the
constraints of the method. Each point represents the location of a release
where the resulting plume meets the following three criteria: (1) the edge of
the plume touches one or more monitoring wells, (2) the axis of the plume is
oriented in the direction of groundwater flow, and (3) the tip of the | ume
touches the edge of the buffer zone. Satisfying these three criteria uniquely
locates the plume in space and identifies the location of the release.

The monitoring efficiency shown in example Figure E-3 is 87%. This value
is lower than what norn |1y would be desirable at an actual site and is u: |
for illustration. The monitoring efficiency is a function of the constraints
of the method and can be controlled through the spacing of the monitoring
wells. Application of the model has been computerized by Golder Associates,
Inc., for Westinghouse Hanford. This allows rapid, convenient application of
the model to evaluate a variety of network design alternatives and perform
sensitivity studies. Detailed discussions of applying MEMO, its input

arameters, and the inherently conserval /e assumptions used in analysis of
the 200 Areas on the Hanford Site are presented in Golder (1990).
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Figure E-1. [Illustrations of Plume Detection by Monitoring Wells.
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Figure E-2. Illustration of Monitoring Efficiency Model Results.
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Fiaure F-3. Dilution Contours for a Family of Plumes.
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MONTTORTNG DFSTGN FOR A-29 DITCH

determined from the December 1990 ground water map tor the ZUU tast Area
(Figure 2-8). The current flow beneath the A-29 Ditch is € 60 W; as the

‘ound water mound under B-Pond dissipates, ground water f »w at A-29 is

‘adually shifting in a westerly direction. Disposal unit coordinates, buffer
zone coordinates, and present monitoring well coordinates were entered into
the MEMO model, resulting in a monitoring efficiency for the A-29 Ditch of
53.7% (Figure E-4). An additional four wells are planned for the A-29 Ditch
monitoring network in FY 91; based on Figure E-4, at least one monitoring well
is needed at the head end of the ditch, and several near western side of the
lower end. Well coordinates were entered into the MEMO mc :1 and positions
were adjusted until the monitoring efficiency reached 91% (Figure E-5).
Ground water flow directions were then rotated 15 degrees south and 15 degrees
west of the current flow direction to determine the impact of shifting flow
directions on the monitoring efficiency of the 216-A-29 Ditch network.
Movement 15 degrees to the south roduces a monitoring efficiency of 84.9%.
As contaminate plumes move at an angle nearly parallel the 216-A-29 Ditch, the
efficiency of the proposed monitoring network is still quite high

Figure E-6). Movement of ground water flow 15 degrees to the west produces a
monitoring efficiency of 79.0%. As flow is rotated to the west, the angle of
incidence increases, which results in a drop in monitoring efficiency
( igure E-7).
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Table E-1. Summary Printout of A-29 MEMO Ditch File.

INEUERES T IPRE SRR R R

++ MEMO Version 1.1 ++
++ ++
++ GOLDER ASSOCIATES INC. ++
++ ++
++ Run on 01/08/91 at 09:24:20 ++

PN S S A aaRan St

o o —— > —— T —————— — T — " o — T o -

> ——— — —— —— T —— T .  ————— T " G = i ———

* SC/ E FACTOR
1.000000

*  GRID F lAMETERS
-46774.000000 40559.000000 30.000000
72 88

*  MONITORING WELL COORDINATES

£E25-26 -45884.00 40773.00
£25-34 -45517.00 41386.00
£25-35 -46539.00 40617.00
NEW #1 -46773.00 40658.00
NEW #2 -45116.00 41839.00
NEW #3 -44930.00 42252.00
I 4 #4 -44903.00 42735.00
6-43-45 -44644.00 42977.00

Note: E25-28 not ﬁsed as it is a deep monitoring well.

*  CONTAMINANT TRANSPORT PARAMETERS
1.000000E-03 70.000000 10.000000 0.000000E+00
20.000000 0.000000E+00 1.000000E-01

*  GRADIENT ZONE COORDINATES

1 -47500.00 44000.00 1 210.00
2 -44000.00 44000.00 1 210.00
3 -44000.00 40000.00 1 210.00
4 -47500.00 40000.00 1 210.00

*  SOLUTION RESULTS

Accuracy of solution 1.000000E-03

Total # of source points = 490
# of undetected leaks = 44
Monitoring efficiency = 91.0 %.
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