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Summary

The 200 Area State-Approved Land Disposal Site (SALDS) is a drainfield which receives treated
wastewater, occasionally containing tritium from treatment of Hanford Site liquid wastes at the 200 Area
Effluent Treatment Facility (ETF). Since operation of the SALDS began in December 1995, discharges
of tritium have totaled ~304 Ci, only half of what was originally predicted for tritium quantity through
1999. Total discharge volumes (~2.7E+8 L) have been commensurate with predicted volumes to date.

This document reports the results of all tritium analyses in groundwater as determined from the
SALDS tritium-tracking network since the first SALDS wells were installed in 1992 through July 1999,
and provides interpretation of these results as they relate to SALDS operation and its effect on ground-
water. Hydrologic and geochemical information are synthesized to derive a conceptual model, which is
in turn used to arrive at an appropriate approach to continued groundwater monitoring at the facility.

Hydrostratigraphic relationships beneath the SALDS cause a slight translocation of infiltrating
effluent southward toward a former upgradient well 699-48-77A before entering groundwater. Dis-
charges to the SALDS have produced a limited, but persistent groundwater mound near the facility, such
that groundwater flows radially away from the facility for a short distance before resuming a northeasterty
direction of flow.

Groundwater numerical modeling conducted in 1997 predicted hydraulic heads and tritium distribu-
tion in the uppermost aquifer in the vicinity of the SALDS through 2095. As of March 1999, the head
values appear to agree with model predictions, but the extent of the tritium plume created by the SALDS
is somewhat overestimated by the model. This may be because the actual quantity of tritium sent to the
SALDS thus far is only half of the predicted amount.

Only the SALDS proximal wells (699-48-77A, 699-48-77C, and 699-48-77D) have been affected by
tritium from the facility thus far; the highest activity was observed in well 699-48-77D in February 1998
(2.1E+6 pCi/L). Analytical results of groundwater geochemistry since groundwater monitoring began at
the SALDS indicate that all constituents with permit enforcement limits have been below those limits,
with the exception of one measurement of total dissolved solids (TDS) in 1996. The average concentra-
tions of most constituents with enforcement limits are also below estimates of Hanford Site groundwater
background concentrations for these constituents. Some parameters, such as conductivity, sulfate, and
TDS have been elevated in groundwater due to leaching of natural salts in the vadose zone beneath the
SALDS.

The revised groundwater monitoring, sampling, and analysis plan will retain most of the constituents
and parameters from the first State Waste Discharge Permit, ST-4500, but eliminates ammonia as a
constituent. Replicate field measurements will replace laboratory measurements of pH for compliance
purposes. A deep companion well to well 699-51-75 will be monitored for tritium deeper in the upper-
most aquifer. Well 299-W8-1 is reduced to tritium monitoring only, because this well is no longer a
legitimate upgradient location for the SALDS.
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Acronyms and Abbreviations

ug/L micrograms per liter

CFEST Coupled Fluid, Energy, and Solute Transport

Gi Curie

DAVE Data Viewer and Evaluator

DMR Discharge Monitoring Reports

DOE U.S. Department of Energy

DOE/RL U.S. Department of Energy, Richland Operations Office
DTW depth to water

DWS drinking water standard

Ecology Washington State Department of Ecology
ERDF Environmenta! Remediation Disposal Facility
ETF 200 Area Effluent Treatment Facility

HEIS Hanford Environmental Information System

K. saturated hydraulic conductivity

LEMIS Liquid Effluent Monitoring Information System
LERF Liquid Effluent Retention Facility

LLBG Low-Level Burial Ground

LWPF Liquid Waste Processing Facilities

MDA minimum detectable activity

pCi/L picocuries per liter

PNNL Pacific Northwest National Laboratory

QAPjP Liquid Waste Processing Facilities Quality Assurance Project Plan
RCRA Resource Conservation and Recovery Act

RDR Request for Data Review

SALDS State-Approved Land Disposal Site

TDS total dissolved solids
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1.0 Introduction

Treated water from the 200 Area Effluent Treatment Facility (ETF) is discharged to a disposal site in
accordance with the State Waste Discharge Permit ST-4500 (ST-4500, Ecology 1995) promulgated by
WAC 173-216. This disposal site, referred to as the State-Approved Land Disposal Site (SALDS), is
located north of the 200 West Area of the Hanford Site (Figure 1.1). The treated effluent disposed to the
SALDS contains varying amounts of tritium, with allowable concentrations of up to 2.4E+07 pCi/L. As
required by ST-4500, the groundwater at the SALDS is routinely sampled using a network of wells. The
objective of the monitoring well network is to track tritium from the SALDS facility as it enters and
moves within the groundwater system. Three “proximal” wells near the SALDS, and one upgradient well
have been sampled for additional constituents to ensure groundwater protection. Analytical results from
these four wells are reported in quarterly discharge monitoring reports. Tritium analyses from the entire
network are evaluated quarterly to annually. In 1997, the U.S. Department of Energy (DOE) also com-
mitted to the issuance of an annual summary report of groundwater monitoring results and evaluation,
review of the monitoring network, and updates to the groundwater monitoring plan, as appropriate. In
FY 2000, a new permit will be issued for the facility, requiring an updated groundwater monitoring
strategy. This document reports on tritium results from the groundwater tritium-tracking network through
FY 1999, presents pertinent historical information on groundwater hydrology and hydrochemistry for the
site, estimates performance of numerical modeling predictions to date, and provides an updated program
for groundwater monitoring at the SALDS.

1.1 Background

A Washington State Waste Discharge Permit (ST-4500) was granted for the SALDS in June 19935,
and the facility began receiving effluent in December 1995. In January 1996, the Groundwater Screening
Evaluation/Monitoring Plan -- 200 Area Effluent Treatment Facility (Project C-018H) (Davis et al. 1996)
was issued to: 1) summarize the hydrogeologic setting, 2) describe pre-operational groundwater monitor-
ing results at the SALDS, 3) provide plans for continued groundwater monitoring for nonradiological
constituents, and 4) establish a plan for monitoring and tracking of tritium entering groundwater from the
facility. Also included in the 1996 document are plans for updating a numerical model for prediction of
groundwater flow and tritium transport.

In 1997, a revised numerical groundwater model was developed to predict the pattern and rate of
tritium migration in groundwater as it is discharged to the SALDS. The relevant predictions of this model
and an evaluation of groundwater monitoring results through 1996 were presented in Bamnett et al. (1997).
A comparison of these predictions with actual conditions through late 1999 is presented in Section 2.2.3.
The 1997 report also described results of previous groundwater numerical models for the SALDS.

Tritium originating from the SALDS was first detected in groundwater in July 1996 in well
699-48-77A, a former upgradient well, and the well most distant from the facility in the original SALDS

1.1
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network (see Section 1.3.2). Tritium appeared in wells closer to the facility at a later time. The probable
reasons for this circumstance are related to hydrogeologic peculiarities beneath the facility, and are
discussed in Sections 2.0 and 4.0.

1.2 Objectives and Scope

This document reports the results of all tritium analyses in groundwater as determined from sampling
the SALDS tritium-tracking network wells, since 1995, just prior to the beginning of SALDS operations.
The document also provides interpretations of these results as they relate to SALDS operation and its
effect on groundwater. Also presented are analytical results and interpretations for several additional
chemical parameters assigned enforcement limits by ST-4500 in three proximal SALDS wells and one
upgradient well. The data include all historical analytical results for these constituents through July 1999.
Interpretations and discussions of their significance are included for these parameters where they have a
bearing on groundwater protection and SALDS operation. The hydrogeologic framework of the SALDS
is presented to provide a coherent conceptual model when linked with groundwater geochemical results.
The conceptual model is used as a basis for refining the groundwater monitoring program.

The revised groundwater monitoring program, presented in Section 5.0, supersedes the groundwater
monitoring plan of Sections 3.0 and 4.0 of Ground-Water Screening Evaluation/Monitoring Plan --
200 Area Effluent Treatment Facility (Project C-018H)} (Davis et al. 1996), but draws upon applicable
background information elsewhere in that document. Section 5.0 defines the new schedule, constituent
list, and other groundwater-related activities that will accompany the revised permit, which will be imple-
mented in FY 2000.

1.3 Facility Description and Operation

The ETF is located near the northeast corner of the 200 East Area of the Hanford Site (Figure 1.1).
Numerous generating facilities produce liquid wastes that are conveyed directly to the ETF or to the
Liquid Effluent Retention Facility (LERF) which stores waste for later treatment at the ETF. The treated
effluent, essentially pure water that may contain tritium, is then transferred by pipeline to the SALDS
disposal drainfield, which is ~500 m north of the 200 West Area, for infiltration into the soil column. The
SALDS is also known as the “616A Crib” and “Project C-018H.” Sources of wastewater for the ETF
include: 242-A Evaporator process condensate from treatment of double-shell tank wastes, UP-1 pump-
and-treat project, N-Basin wastewater, 222 S Laboratory wastes, and leachates from the Environmental
Remediation Disposal Facility (ERDF) and other disposal trenches. Most of these streams do not contain
tritium; the tritium derives primarily from treatment of double-shell tank wastes. Liquid wastes from the
UP-1 pump-and-treat project and the 242-A Evaporator are conveyed to the ETF by pipeline (see
Figure 1.1). Other streams are trucked to the facility. ETF operation is described in detail by DOE-RL
(1993). The treated effluent is monitored in verification tanks prior to discharge to the SALDS.

1.3



1.3.1 Effluent Discharge History

The first discharge to the SALDS occurred as a result of the testing of the ETF in late 1994. Another
discharge, designed to test the integrity of the drainfield, was released in June 1995. The effluent in these
tests consisted of raw (Columbia River) water. Actual operation, with discharges containing tritium, did
not begin until December 1995. Figure 1.2 illustrates monthly and cumulative discharge volumes and
corresponding inventories of disposed tritium through September 1999.

Following high discharge volumes and tritium quantities in early 1996, there occurred a period of
relatively low discharge volume from July 1996 until July 1997. From July 1997 through September
1999, discharge volumes have remained relatively robust, with the peak monthly discharge of ~1.5E+7 L
occurring in July 1999. As of the end of September 1999, a total of ~2.7E+8 L of water has been
discharged to the SALDS.

Tritium disposal has been sporadic since the early 1996 campaigns. The highest monthly discharge
of tritium occurred in May 1996 (57.1 Ci). Several months have seen no tritium discharge at all, including
virtually the entire period from May 1998 through March 1999. The total inventory disposed thus far to the
SALDS through September 1999 is ~304 Ci. Of this total, 72% was discharged during the first 7 months
of operation. The discharged tritium inventories have been substantially less, thus far, than were predicted
prior to the onset of operations, but discharged effluent volumes have been proportionate with projections.

1.3.2 History of Groundwater Monitoring and Well Network

The results of groundwater monitoring in the vicinity of SALDS prior to operation, and the initial
groundwater monitoring network are described by Davis et al. (1996). Three proximal wells (one
upgradient [699-48-77A] and two downgradient [699-48-77C and 699-48-77D]) were the original wells
drilled for groundwater monitoring purposes (Figure 1.3). The SALDS groundwater monitoring plan,
Ground-Water Screening Evaluation/Monitoring Plan -- 200 Area Effluent Treatment Facility (Project
C-018H) (Davis et al. 1996) also identified numerous other wells between the SALDS and the Columbia
River for the purpose of tritium monitoring only. The more distant wells are considered potential future
tritium monitoring sites, but a subset of 23 of these wells in the immediate vicinity of the SALDS
(including the three proximal wells) were selected for routine monitoring of tritium in groundwater
beginning in 1995. The current network of groundwater monitoring wells, including the tritium tracking
wells, is shown in Figure 1.3.

Groundwater monitoring began immediately following the installation of well 699-48-77A in 1992,
and wells 699-48-77C and 699-48-77D in 1994. Wells 699-48-77A and 699-48-77D are screened at the
water table. Well 699-48-77C is screened ~20 m below the water table. Discharges to the facility begin-
ning in late 1995 produced a slight hydraulic mound in the vicinity of the SALDS, thus compromising the
upgradient status of well 699-48-77A (see Section 2.0). To reestablish an upgradient monitoring site, an
existing Resource Conservation and Recovery Act (RCRA) monitoring well, 299-W8-1, was selected as
a replacement upgradient well in 1997. Also in 1997, two of the original 23 tritium-tracking wells,
299-W6-5 and 299-W7-2, were dropped from the network because of drying and damage to the well
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Figure 1.3. Groundwater Monitoring and Tritium-Tracking Well Network for the SALDS

casing, respectively. The spacing of the wells in this area is such that effectiveness of the monitoring
network was not materially affected by the loss of these two wells.

The first list of groundwater analytes was derived as part of an evaluation of several potential SALDS
locations (Harris and Delaney 1991). This list (see Table A.1 in Appendix A) was applied to well
699-48-77A immediately after it was drilled in 1992 to gather “pre-facility baseline data.” The list was
applied through June 1993, whereupon a revised constituent list was adopted (Reidel 1993) that was later
applied to the other two SALDS proximal wells (699-48-77C and 699-48-77D) drilled in 1994 (see
Table A.2 in Appendix A). Both of these early constituent lists were aimed at defining pre-operational
groundwater conditions at the SALDS, and preceded the current list found in ST-4500.

1.6



The current list of analytical parameters and constituents for groundwater monitoring at the SALDS
proximal wells (699-48-77A, 699-48-77C, and 699-48-77D} was established by Davis et al. (1996), and is
included in ST-4500 as enforcement limits in groundwater. When the new upgradient well, 299-W8-1,
was selected, the same constituent list was applied in this well. All four wells have been sampled
quarterly since sampling began at each well. The only change to the original permit constituents list was
effected in 1997, when it was discovered that natural soil chemistry was elevating sulfate and a few other
parameters in groundwater as the clean effluent infiltrated through the vadose zone (see Section 3.0). The
enforcement limit for sulfate was raised from 30,000 to 250,000 ug/L to compensate for this condition.
The constituent list with enforcement limits, in use through July 2000, is provided in Table A.3 in
Appendix A.

In 1997, the effectiveness of the well network in defining tritium plume development was reevaluated
using a groundwater flow and transport model and the anticipated rates of discharge and tritium disposal
(Barnett et al. 1997) (see Section 2.0). Minor changes in the monitoring schedule were made based on
that report. Sampling frequency for four of the tritium-tracking wells was increased from annual to
semiannual, and water level measurement frequency was increased to monthly (from quarterly) in the
three proximal SALDS wells.

1.7



2.0 Hydrogeology of the SALDS

Details of the hydrogeologic setting of the SALDS are presented by Lindsey and Reidel (1992),
Reidel (1993), Reidel and Thornton (1993), with more recent information compiled by Davis et al.
(1996). Lindsey et al. (1994) described the stratigraphy and provided detailed geologic cross sections of
the Low-Level Burial Grounds (LLBG) in the 200 West Area, immediately south of the SALDS site. The
SALDS tritium-tracking network shares 15 wells with the LLBG facility. Hanford Site geology and
stratigraphy have been characterized by Myers et al. (1979), DOE (1988), Delaney et al. (1991), Reidel
et al. (1992), and Lindsey (1995). Groundwater hydrology of the Hanford Site and the surrounding
region is discussed by Gephart et al. (1979), Wurstner et al. (1995}, and is most recently summarized by
Hartman et al. (2000). Swanson (1994) reports the results of aquifer and permeameter tests at the SALDS
site. This section briefly describes salient elements of the hydrogeologic framework of the SALDS as
derived from these efforts.

2.1 Geologic and Stratigraphic Framework

Figure 2.1 illustrates general stratigraphic relationships beneath the SALDS, as determined by site-
specific investigations. Additional lithologic details are provided in the well logs of Appendix B.

The Miocene Elephant Mountain Member of the Saddle Mountains Formation basalt underlies the
sequence of sediments of late Miocene to Holocene age that comprise the vadose zone and uppermost
aquifer beneath the Hanford Site. The basalt surface occurs at a depth of ~132 m (433 ft) beneath the
SALDS. The surface of the basalt beneath the facility dips to the south at ~3°. Numerous additional
basalt flows and sedimentary interbeds between flows underlie the Elephant Mountain Member. These
flows and interbeds extend downward several thousand meters and host several confined aquifers.

The late Miocene-to-Pliocene Ringold Formation fluviolacustrine sediments immediately overly the
basalt and account for ~84% (~119 m) of thickness of the suprabasalt strata beneath the SALDS. The top
of the Ringold occurs approximately 19 m below land surface at this location. The dominant facies of the
Ringold Formation beneath the SALDS are fluvial sand and gravel of the upper Ringold and units A and
E (corresponding to units 5 and 9, respectively, of Thorne et al. 1994). These two units are elsewhere
distinguished by the intervening Ringold lower mud unit. However, at the SALDS location this mud unit
is absent, thus making the two similar A and E units difficult to differentiate. The Ringold Formation
sediments are variably cemented at this location with calcium carbonate and probably other evaporite
minerals (see Section 4.2). The structural trend of these strata appears to be concordant with that of the
underlying basalt (i.e., dipping gently south).

The Plio-Pleistocene unit overlies the Ringold Formation, and is ~16 m thick beneath the SALDS.
The top of the unit is encountered at only 2 m (6 ft) below the surface in well 699-48-77D, and, like the
basalt surface, dips gently to the south. The Plio-Pleistocene unit is typically silt, sand, and local basaltic
gravel, with abundant carbonate cement and local caliche layers. Lindsey and Reidel (1992) describe this
unit as occurring discontinuously throughout much of the 200 West Area. Lindsey et al. (1994) state that
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it is continuous beneath the LLBG immediately south of the SALDS, but add that considerable variability
exists in carbonate cementation and degree of caliche development at this location. The caliche of the
Plio-Pleistocene unit is a persistent feature in the 200 West Area, but varies considerably in thickness and
degrees of development. From cored intervals of boreholes at the SALDS, Reidel and Thornton (1993)
note a lack of “significant” caliche layers or calcrete zones in the Plio-Pleistocene unit, with mostly thin
(<0.5 cm) stringers of caliche present. Observations made by Swanson (1994) during the excavation of
infiltration test holes near the SALDS also attest to the lateral variability in cementation and permeability
of the Plio-Pleistocene unit at this site.

The Hanford formation sediments consists of non-cemented gravel, sand, and silt, which disconform-
ably overlie the Plio-Pleistocene unit in the 200 West Area. In the vicinity of the SALDS, the Hanford
formation is encountered at approximately 0.5 m below land surface, and is only 1.4 m thick near the
northern edge of the facility, to 6.4 m thick near well 699-48-77A. The Hanford formation is overlain by
a thin veneer of dune sand.

2.2 Groundwater Hydrology

The uppermost aquifer beneath the SALDS occurs within the Ringold Formation sand and gravel
(units A and E). The current (April 1999) depth to groundwater beneath the SALDS is approximately
68.3 m (224 ft), and the lower boundary of the aquifer is formed by the Elephant Mountain Member
Basalt at ~134 m (~433 ft). Thus, the aquifer is approximately 66 m (~210 ft) thick at this location. The
water table surface in the vicinity of the SALDS for March 1999 is shown in Figure 2.2.

The saturated zone begins approximately 50 m below the upper contact of the Ringold Formation
(within unit E). No identifiable confining layers have been recognized in this aquifer, but pumping tests
suggest that it is partially and/or locally confined. Swanson (1994) identified the general locations of two
of these layers within the aquifer. The aquifer is shown as divided roughly into three unequal layers
because of the semiconfining strata. The confinement may be the result of layers of cementation within
the Ringold Formation. The horizontal component of hydraulic gradient in the general vicinity of the
SALDS for March 1999 is approximately 0.0018, but is significantly higher very near the drain field
because of infiltrating effluent. For instance, the horizontal hydraulic gradient between wells 699-48-77A
and 699-48-77D in March 1999 was ~0.004.

Vertically-separated well pairs to the southeast and northeast of the SALDS indicate that there is
virtually no measurable vertical gradient within the uppermost aquifer in this area, away from the imme-
diate vicinity of the SALDS. The hydrographs of wells 299-W6-7 and 299-W6-6 (Figure 2.3) illustrate
the lack of significant vertical hydraulic potential in this area. Well 299-W6-6 is screened 52 m (172 ft)
lower in the aquifer than well 299-W6-7. As expected, proximal SALDS wells (699-48-77A, 699-48-
77C, and 699-48-77D) indicate a consistent downward-directed vertical gradient near the facility as a
result of SALDS discharges (Figure 2.4). The consistently higher head in well 699-48-77A suggests that
infiltration of effluent to groundwater (mounding) from the SALDS is occurring closer to this well than
well 699-48-77D. Both 699-48-77A and 699-48-77D are screened at the water table; 699-48-77C is
screened ~20 m below the water table.
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The hydraulic potential between the unconfined (uppermost) aquifer and the confined, upper-basalt
aquifers is also directed downward near the SALDS. However, the lack of measurable vertical gradient
within the unconfined (uppermost) in the general vicinity of the SALDS (e.g., wells 299-W6-6 and 299-
W6-7) suggests that significant discharge from the uppermost aquifer to the upper-basalt aquifers does not
occur in this area, despite the potential for downward flow.

Annual-to-monthly water level measurements are made in all 21 wells in the SALDS tritium-tracking
network. The composite hydrographs in Appendix C, grouped by their well locations relative to the
SALDS, illustrate the results of these measurements over the last several years. The most obvious feature
common to all wells in the network is the steady decline in water levels since the late 1980s. This decline
is a result of the termination of effluent disposal activities within the 200 West Area over the past two
decades. As a result of this, and the beginning of the SALDS operation, water levels in the SALDS
proximal wells, most notably well 699-48-77A, are becoming consistently higher than water levels in the
rest of the network wells.

Falling groundwater levels in the SALDS area is also limiting the service life of some of the tritium-
tracking network wells. Table C.1 (Appendix C) indicates projected service life for SALDS tritium-
tracking wells, based on a linear calculation of decline, and using the most recent 1 year of records
(ending in May 1999). By this estimate, some wells in the network may have only a few years of service
left, such as well 299-W7-9, which is projected to have <3 years left. Most of the wells at risk of going
dry are located near the 200 West Area boundary, south of the SALDS. Loss of some of these wells may
not significantly reduce network efficiency because of the density of well coverage in this area.

2.2.1 Vadose Zone and Aquifer Hydraulic Characteristics

During the site-evaluation of the SALDS in 1994, two shallow (~6.5 m) boreholes were drilled into
the calcareous portion of the Plio-Pleistocene unit near the southwest and southeast corners of the SALDS
drainfield for the purpose of conducting infiltration tests. The tests were conducted out of concemn for the
potential of the Plio-Pleistocene unit to cause excessive lateral diversion of effluent discharged to the
SALDS. Three falling-head tests produced infiltration rates ranging from 0.9 L A day" A m™ at the
southeastern corner to 66.8 L A day”’ A m? in the southwest borehole. The only reliable constant-head
test, from the southwestern borehole, yielded a hydraulic conductivity of 2.7E-3 cm A sec”’. No other in
situ tests were conducted in the vadose zone, but laboratory analyses for saturated hydraulic conductivity
(K,) produced values ranging from 1.4E-2 cm A sec” in the upper, unsaturated portion of the Ringold
Formation, to 5.3E-6 cm A sec” in the Plio-Pleistocene unit at a depth of ~11 m. The average (n=12
samples) laboratory-determined K; for the Plio-Pleistocene unit was 3.0E-3cm A sec”', while the average
(n=2) for the upper portion of the Ringold was 1.6E-2 cm A sec” (WHC 1994).

Three constant-rate aquifer tests were conducted at three intervals in well 699-48-77C during the
drilling of this well in 1994 (Swanson 1994). Well 699-48-77D was used as an observation well. These
tests produced estimates of K, ranging from ~0.004 cm A sec” to ~0.042 cm A sec”’, with the lower
estimate occurring in the upper ~one-third of the aquifer. Storativity was calculated at 0.0016 from one
aquifer test within a semi-confining layer in the Ringold Formation, but a storativity value of 0.0005 was
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found to work best when applied to type curves for analyzing the remaining two aquifer test results. Both
of these values are typical of confined aquifer storativity. Three slug tests were also performed in the
same test intervals as the pumping tests and yielded comparable results.

2.2.2 Groundwater Flow

A derivative of the Darcy equation was used to obtain the magnitude of groundwater flow near the
SALDS facility. The relationship is expressed by

v =K,In,

where v is the horizontal component of average linear flow velocity, K is the saturated hydraulic
conductivity, I is the horizontal component of hydraulic gradient, and n, is the effective porosity of the
aquifer material. Using the March 1999 regional hydraulic gradient of 0.0018, an assumed n, of ~0.25
(Graham et al. 1981; Graham et al. 1984; Cole 1997), and the range of K, from the constant-rate aquifer

tests (~0.004 cm A sec” to ~0.042 cm A sec™), yields a v range of 3.0E-5 cm A sec” (0.03 m/day) to
3.0E~4 cm A sec” (~0.3 m/day). Using the gradient for March 1999 between wells 699-48-77A and 699-

48-77D (0.004), results in a range for v of 6.0E-5 cm A sec” (0.05 m/day) to 6.7E-4 cm A sec” (0.6
m/day). Within a very restricted area immediately adjacent to the region of effluent infiltration at the
SALDS, flow velocities presumably would be higher still because of the higher hydraulic head. Within
and very near the area of infiltration, the greatest component of groundwater flow would be downward
(see Section 4.0).

Based on the groundwater contour map for March 1999 (see Figure 2.2), groundwater flow in the
general region around the SALDS is dominantly northeast. However, perturbations caused by effluent
discharge to the facility produce a “radially” divergent flow close to the SALDS. The flow directions
indicated in Figure 2.2 are interpretive in nature. For instance, it is not known how far groundwater flows
southwestward from the SALDS before taking an easterly or northeasterly course. It should also be
recognized that this figure represents only a potential flow field to illustrate probable direction of flow at
any point in the field, and that actual translocation of water molecules (or tritium) has not occurred along
a path equal to the entire lengths of the flow lines (i.e., lengths of the flow lines are arbitrary).

2.2.3 Comparison of Current Conditions with Numerical Model Predictions

Several numerical simulations of groundwater flow and transport have been conducted for the
SALDS since the planning stage of the facility began in 1991. A summary discussion of these models
and two relevant vadose-zone flow models is presented by Barnett et al. (1997). Early two-dimensional
models (e.g., Golder 1991) used overly robust values for SALDS operation and assumed steady-state
conditions. Some of these extra-conservative models predicted that tritium would reach the Columbia
River in 100+ years at concentrations near the drinking water standard (DWS) at 20,000 pCi/L. Later,
more sophisticated three-dimensional models, such as Chiaramonte et al. (1996), incorporated realistic
operating scenarios for the SALDS, terms for tritium decay, and transient flow conditions. These models
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indicated that the tritium plume generated by SALDS would remain within ~2 km of the SALDS until the
plume decayed.

The most recent groundwater numerical model for the SALDS used the three-dimensional Coupled
Fluid, Energy, and Solute Transport (CFEST) code (Gupta et al. 1987) to predict hydraulic head and
tritium plume extent through the year 2100 (C. R. Cole and S. K. Wurstner in Barnett et al. 1997). In this
model, transient flow simulations using CFEST were performed for the period of 1980 through 2100.
The SALDS was assumed to receive tritium from 1996 through 2025, and effluent with no tritium
through 2034. One-year time steps were used, incorporating estimates of SALDS future discharge
volumes and tritium quantities, and actual volumes and quantities through 1996. Model results were
illustrated as hydraulic head distributions, lateral tritium plume extent, and vertical distribution of tritium
in the vicinity of the SALDS.

Comparison of the model predictions for the year 2000 with actual late 1999 values indicate that the
simulations are very close to reality. Figures 2.5 and 2.6 illustrate the predictions for head distribution
and tritium concentrations, respectively, for the year 2000 near the SALDS. Hydraulic head at the
SALDS in well 699-48-77D appears to be ~1 m lower than predicted by the model (138.0 versus 139.0--
compare with Figure 2.2). However, the highest head for the March 1999 potential map (see Figure 2.2)
near the SALDS is 138.65 m at well 699-48-77A, which is in virtual agreement with the 139 m value
predicted by the model. Also, the actual high point of the SALDS groundwater mound for March 1999 is
probably even closer to 139 m—somewhere between well 699-48-77A and the SALDS. Centering of the
mound at well 699-48-77A is an artifact of contouring, because this well has the highest water level in the
immediate vicinity.
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Figure 2.5. Hydraulic Heads Predicted in the Vicinity of SALDS in 2000
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Figure 2.6. Tritium Concentrations Predicted in the Vicinity of SALDS in 2000

The extent of the tritium plume is greater in the simulation than actually observed (e.g., no increases
in tritium have been observed in wells 299-W7-5, -W7-6, and -W7-7 {as of April 2000]), although the
model predicts concentrations between 500 and 2,000 pCi/L in these wells by year 2000. Also, the model
indicates tritium activities of ~20,000 pCi/L reaching nearly to the bottom of the aquifer in the vicinity of
SALDS and nearly 200,000 pCi/L at the level at which well 699-48-77C is screened, 37 m above the
bottom of the aquifer and ~20 m below the water table (see Barnett et al. 1997). Sampling in July 1999
indicated only 77,000 pCi/L in well 699-48-77C, but results from April 2000 produced results of
~430,000 pCi/L. However, this well produced tritium results of only 8,100 pCi/L as recently as January
1999, and only sporadic, low results in earlier samples. Thus, it is probable that tritium from the SALDS
has not penetrated as deeply into the aquifer as quickly as the model predicts. The model does accurately
predict the high levels of tritium observed in wells 699-48-77A and 699-48-77D (see Section 3.0).

One of the reasons for the departures between the year 2000 CFEST model predictions and actual
observations for tritium distribution in groundwater is the discrepancies between projected and actual
values for discharged tritium quantities. While actual versus modeled discharge effluent volumes are
virtually identical (238M and 237M liters, respectively, 1997 through 1999), the total quantity of tritium
sent to the SALDS through September 1999 (~304 Ci) is less than half of the quantity assumed for the
model through 1999 (~649 Ci).

2.9



In summary, the CFEST model of Cole and Wurstner (in Barnett et al. 1997) accurately predicts the
head distribution in the vicinity of the SALDS. The model appears to overestimate the lateral and, to a
lesser degree, the vertical extent of tritium in the groundwater surrounding the SALDS, probably because
the quantity of tritium released to the facility has been only one-half of the amount assumed by the model.
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3.0 Tritium-Tracking Results and Groundwater Geochemistry

Groundwater sampling and analysis for the SALDS consists of two parts: tritium sampling in
21 wells surrounding the facility, and sampling for a larger list of constituents in the 3 SALDS proximal
wells and 1 background well. This section describes the prominent historical analytical results from both
of these efforts since the beginning of SALDS monitoring in 1992 through August 1999.

Some of the 21 wells in the tritium-tracking network have been sampled since the 1960s, but only the
tritium results since January of 1995 (11 months prior to SALDS operation) are included in this discus-
sion. The SALDS proximal well 699-48-77A was installed in 1992, and wells 699-48-77C and 699-48-
77D were emplaced in 1994; analytical results for these wells begin during the years of installation. Well
299-W8-1 was designated as a replacement upgradient/background well for the SALDS in 1997, but
groundwater monitoring in this well for the LLBG dates back to its installation in 1988. Because of its
importance to historical groundwater conditions upgradient of the SALDS, analytical results since 1988
are examined for this well. The constituent lists and historical aspects of groundwater monitoring are
discussed in Section 1.3.2. Evaluation of analytical results from the SALDS proximal and background
wells focuses on the list of 16 parameters with groundwater enforcement limits or monitoring require-
ments found in Section S1.A. of ST-4500 (Washington State Department of Ecology 1995).

3.1 Results of Tritium Monitoring in Groundwater

Appendix D lists all historical results from the 21 wells in the tritium-tracking network from January
1995 through August 1999. Figure 3.1 shows the locations of the tritium-tracking wells, the maximum
results for the latest monitoring period (FY 1999), and the trends in tritium activities since the previous
year (FY 1998).

Only the three proximal SALDS wells (699-48-77A, 699-48-77C, and 699-48-77D), which are
immediately adjacent to the facility, have indicated the effects of tritium disposal at SALDS. Figure 3.2

shows the trends for tritium activities in these three wells for the entire history of monitoring through July
1999.

Wells in the southeast portion of the network (i.e., 299-W6-7, 299-W6-8, 299-W6-11, 299-W6-12,
299-W7-6, and 299-W7-8) reflect the dissipating tritium plume that originated from the northeast portion
of the 200 West Area. All wells in this area have shown a generally-downward trend in tritium activities
(Figure 3.3), with the exception of well 209-W6-6, which is a deep companion of well 299-W6-7 and has
not been affected by the 200 West Area tritium. Some wells, such as 299-W6-8 and 299-W6-11, appear
at first to have recent increases in tritium activities, but these fluctuations are within the historical range of
counting errors. The August 1999 increase in well 699-W6-11 represents a larger fluctuation from the
1998 result than the historical range, but the 1998 result is suspected of error. Also, the 1999 result is still
in line with a continuing downward trend, and at a rate consistent with the historical rate of decline of
tritium activities in this well.
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Figure 3.1. Maximum Tritium Activities in Groundwater for the SALDS Tritium-Tracking Well Network for FY 1999, Indicating
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Figure 3.2. Trends of Tritium Activities in SALDS Proximal Wells Through July 1999

Well 299-W8-1, is nearly 1 km away from the facility, and is unaffected by discharges to the SALDS.
This well produced one marginally-detectable tritium result of 220 pCi/L (minimum detectable activity
[MDA] = 184 pCi/L) in July 1999, but has historically produced no detections since trititum monitoring
began in this well in 1988. Three additional tritium results (including a September 1999 result) from this
well during FY 1999 were also below detection.

Tritium first appeared in July 1996 in well 699-48-77A, which is the proximal well that is furthest from
the SALDS drainfield (~100 m). Tritium activity in this well rose to a maximum of 2.0 E+6 pCi/L in
September 1997, and has generally declined since then. The highest tritium activities detected in ground-
water at the SALDS thus far is 2.1E+6 pCi/L from well from well 699-48-77D, which is only a few
meters north of the facility and screened at the water table. However, tritium did not appear in this well
until September 1997, more than a year later than in the more distant well 699-48-77A. The possible
reasons for this apparent paradox are discussed in Sections 3.3 and 4.0. Proximal well 699-48-77C is
completed deeper within the aquifer beneath the SALDS, and produced detectable tritium results
(3,000 pCi/L) as far back as August 1996. Thereafter, detections of tritium were minimal and sporadic
until October 1998, when tritium activities began climbing to 7.7E+4 pCi/L in July 1999 and most
recently 430,000 pCi/L in April 2000.
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3.2 Groundwater Geochemical Results

In addition to tritium, the three SALDS proximal wells and background well 299-W8-1 are sampled
for a larger list of constituents. Enforcement limits for 16 (including tritium) of these constituents are
assigned by ST-4500 for the three proximal wells (699-48-77A, 699-48-77C, and 699-48-77D). These
16 constituents, the corresponding enforcement limits, and the maximum, mean, and standard deviation
through July 1999 for each are listed in Tables E.1 through E.4 in Appendix E. Also listed for comparison
are Hanford sitewide groundwater background values for each constituent (from Johnson 1993 and
DOE/RL 1997).

All analytical results of constituents with permit enforcement limits have historically been below
those limits in all three proximal SALDS wells, with the exception of pH and one measurement of total
dissolved solids (TDS). Wells 699-48-77A and 699-48-77D slightly exceeded maximum pH limits (8.5)
once each in single laboratory measurements during 1994 and 1995, respectively. A laboratory measure-
ment of pH from a sample taken from background well 299-W8-1 also produced a result of 9.08 in Octo-
ber 1998. Replicate measurements taken in the field for all of these samples were in line with historical
results, and indicate that the laboratory measurements were not representative, and should not be used for
compliance purposes. Loss of CO; and other processes during transport or handling may significantly
alter the pH of a sample.

In 1996, well 699-48-77A produced a maximum TDS result of 654,000 pg/L., which is well above the
permit enforcement limit of 500,000 pg/L. This result occurred in conjunction with elevated concen-
trations of anions and cations, and is attributed to the dissolution of natural soil components by clean
SALDS effluent (see discussion below). The enforcement limit for this parameter has not been exceeded
since the 1996 occurrence.

Figures 3.4 through 3.6 illustrate trends for concentrations of specific parameters in the SALDS prox-
imal wells from the beginning of monitoring through July 1999. The increases in each of these constitu-
ents is most likely a result of the leaching of natural salts (e.g., gypsum, calcite) by dilute SALDS effluent
during infiltration through the vadose zone (see Thornton 1997 and Barnett et al. 1997). During the entire
period of SALDS operation (December 1995 to present) these same constituents have been below detec-
tions limits in most effluent verification samples (e.g., <200 pg/L sulfate; <1000 pg/L TDS). Well 699-
48-77A shows the earliest and most pronounced response. The early appearance of sodium in this well in
higher concentrations, prior to SALDS construction, may be the result of dissolved sodium bentonite clay
used as a sealant during well construction. Concentration of this element fell off as remnant bentonite
was washed out of the well environment over time. A few years later, the influx of SALDS effluent
carrying dissolved soil components from the vadose zone (and possibly the remnants of the first source of
sodium, i.e., the bentonite scale) resulted in another episode of elevated sodium.

Other parameters showing abrupt increases in concentrations (chloride, conductivity, sulfate, TDS,
and dissolved calcium) all correspond to the arrival of elevated tritium in well 639-48-77A (approxi-
mately July 1996). Well 699-48-77D also produced abruptly elevated levels of chloride, conductivity,
sulfate, and TDS at approximately the same time (July 1996) as occurred in well 699-48-77A, but without
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the appearance of tritium. Tritium did not appear in significant activities in well 699-48-77D until
September 1997. The probable reasons for this disparity are discussed in Section 3.3.

With few exceptions, average concentrations for constituents with enforcement limits also fell below
established Hanford Site background values for these constituents in the SALDS proximal wells. The
exceptions include copper, mercury, strontium-90, and tritiurn, which averaged above at least one of the
two sitewide background concentrations (Johnson 1993; DOE-RL 1997). Tritium has exceeded back-
ground in all three proximal wells due to the planned disposal of this isotope at the SALDS. Background
values have not been calculated for the four organic constituents on the enforcement list.

Average concentrations of copper and mercury were consistently above the most conservative back-
ground values for these metals (1.37 ug/L and 0.004 ng/L, respectively) in all three proximal wells, as
well as in background well 299-W8-1. The highest averages for both copper (5.23 ug/L.) and mercury
(0.32 pg/L) occurred in well 699-48-77D.

Strontium-90 results are reported above the DOE-RL (1997) sitewide background of 1.14 pCi/L,
particularly in well §99-48-77D. However, an evaluation of the counting errors for strontium-90 suggests
that some of these results are actually below detection limits; most of the remaining results barely exceed
detection limits.

3.3 Discussion of Results

Concentrations for most constituents in the list of Appendix E are essentially uniform over time and
are well within enforcement limits and sitewide background (where background has been calculated).
Some exceptions are noted above in Section 3.2. The high standard deviation in constituents such as
sulfate, TDS, and tritium in the proximal SALDS wells indicates the incursion of effluent from the
SALDS. High standard deviations of some other constituents, such as metals, reflects the generally low
concentrations of these. Occasional departures of a few micrograms per liter produce a dramatic rise in
measures of variability, but actual concentrations remain very low.

Comparison of the trend plots for tritium in SALDS proximal wells with plots for sulfate, conduc-
tivity, and TDS reveals an apparent paradox. The arrival of tritium in well 699-48-77A is also marked by
significant increases in sulfate, conductivity, chloride, TDS, calcium, and sodium. As noted, these con-
stituents have been linked to dissolution of natural soil salts by the clean effluent discharged to the
SALDS (Thornton 1997; Barnett et al. 1997). Well 699-48-77D also displays an abrupt increase in
sulfate, TDS, and conductivity that corresponds in time with the increases in well 699-48-77A. However,
tritium does not appear in elevated quantities in well 69-48-77D until late 1997—more than a year after
the surge in concentration of the other parameters in this well. A possible explanation is that the early
(tritium-free) tests of the SALDS/ETF system (see Section 1.3.1) in late 1994 to early 1995 involved
small discharges of short duration. These may have been of insufficient volume to reach groundwater at
well 699-48-77A, and may have remained impounded near the Hanford/Plio-Pleistocene contact due to
the contrasts in hydraulic conductivity between these units (see Section 2.0). Later, when tritium dis-
charges began in December 1995, the earlier discharges may have been virtually overtaken by the larger,
tritium-bearing discharges in the vicinity of well 699-48-77A, and then forced downward due to the added
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hydraulic head. The same discharges in December 1995 would have applied additional hydraulic head to
the early tritium-free effluent (with dissolved soil salts) already migrating toward well 699-48-77D within
the ambient groundwater flow field.

Strontium-90 is reported slightly above detection limits in SALDS proximal wells and upgradient
well 299-W8-1 sporadically. Most results above detection have been low (maximum = 7.1 in well 639-
48-77C in December 1997) and, in some cases, within a few percent of counting error, near MDA, or
sitewide background (see Appendix D). Because of the timing and locations of detections, it is unlikely
that this constituent could have originated from the SALDS. Well 299-W8-1 produced detections of
strontium-90 in late 1991 well before SALDS construction. Also, wells 699-48-77C and 699-48-77D
produced detections of this isotope well in advance of other, more mobile constituents demonstrably
resulting from SALDS discharges. Interestingly, well 699-48-77A, which responds most readily to
SALDS discharge events, has produced only one detectable result for strontium-90, while wells 699-48-
77C and 699-48-77D have produced 4 and 6 results, respectively. Evaluation of the counting errors for
these analyses suggest that the results may be marginally detectable or even below detection. If the
results are valid, it may be that discharges from the SALDS, which reach well 699-48-77A most easily
and quickly, have a dilutive effect on existing groundwater, thus preventing frequent detections of trace
constituents in ambient groundwater. Wells 699-48-77C and 699-48-77D have not been as dramatically
affected by SALDS discharges until recently. Hence, remnants of preexisting groundwater constituents
would be more easily detected.
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4.0 Conceptual Model

Drilling, hydrologic testing, and media analyses during construction of the SALDS and the proximal
groundwater monitoring wells, and subsequent results of groundwater monitoring over the past ~7 years
have provided abundant information with which to construct a concept of the SALDS physical setting and
response to operation. Figure 4.1 illustrates schematically the effects of disposal on the subsurface at the
SALDS and other features that have direct bearing on flow and transport of SALDS effluent in the vadose
zone and uppermost aquifer. This model is prefaced on the information presented in previous sections of
the document, the salient points of which are discussed below. These points are then synthesized to
derive the model parameters. The model represents a scenario which will explain observations and
measurements from testing and monitoring, and is used as a basis from which to formulate an effective
groundwater monitoring plan.

4.1 Hydrogeology

Well 699-48-77A was installed as an upgradient well to the SALDS facility, but within 7 months
of the beginning of facility operation this well was the first to respond to the discharges. All three wells
in the proximity of SALDS produced a discernable hydraulic response to the first discharges, but well
699-48-77A responded far more intensely, suggesting a closer proximity and more direct connection to
the point of effluent infiltration, despite its more remote location from the SALDS. This well has consis-
tently maintained a higher hydraulic head, up to ~0.75 m higher, than the other two SALDS proximal
wells. As Figure 4.1 indicates, effluent from the SALDS is probably entering groundwater at a point
somewhere between well 699-48-77A and the SALDS. Water level measurements taken regularly in
piezometers in the SALDS drainfield indicate that effluent is infiltrating mostly through the southern
portion of the facility. The discharges create a local groundwater mound in the vicinity of this infiltration
point, but groundwater flow resumes a northeasterly trend a short distance from the facility. Likewise,
downward flow potential is enhanced in the vicinity of the effluent entry point. The effects of the head
increase are transmitted throughout the thickness of the aquifer beneath the SALDS, but actual transport
of effluent is more limited, and flow is maintained in a north/northeasterly trend near the bottom of the
aquifer. This is suggested by the arrival times and distribution of tritium in SALDS proximal wells (see
Section 4.2) and hydraulic head difference represented between wells 699-48-77C and 699-48-77D.

Travel time through the vadose zone to the well screen at well 699-48-77A was from ~5 to 8 months
under the hydraulic head produced by the first routine discharges; the 3-month uncertainty is due to a
quarterly sampling schedule. A period of relative inactivity (little to no discharge) at the SALDS occurred
from July 1996 through June 1997 (see Figure 1.2). This was followed by a substantial increase in dis-
charges in July 1997. The hydrograph of well 699-48-77A (Figure 2.4) indicates a dramatic decrease
in hydraulic head around September 1996 (which may have begun even earlier), with a sudden rise in
September of 1997. If these discharge/head-response events are correlatable, it would suggest a response
time of only ~2 months in well 699-48-77A to these discharge events. This is strictly a hydraulic response
to SALDS discharges and does not imply that effluent has migrated to the well. The hydraulic response
time would be highly dependent on available head (i.e., the magnitude and duration of the discharge
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event). As indicated in Figure 4.1, average linear flow velocity would naturally be greater at locations
closer to the apex of the groundwater mound, where the point of infiltration adjoins the water table.

The average linear flow velocity of groundwater in the aquifer in the vicinity of SALDS depends on
proximity to the small groundwater mound generated by the facility, the magnitude of which is in turn
dependent on the facility’s discharge schedule. As noted in Section 2.2.2, groundwater velocity very near
the point of infiltration may be several times greater than it is a short distance away. Figure 4.1 depicts
the higher flow rates {estimated at 0.05 to 0.6 m/day), based on the hydraulic gradient between wells
699-48-77A and 699-48-77D, which incorporates the zone of effluent infiltration. Immediately beneath
the zone of infiltration the gradient is higher still, with a significant downward vertical component. A
relatively short distance away from the facility, however, the hydraulic gradient falls off quickly,
producing groundwater flow rates of only ~0.03 to 0.3 m/day.

4.2 Geochemistry

Tritium from SALDS operation was first observed in groundwater in well 699-48-77A in the July
1996 sample from this well. This means that tritium may have reached the well anytime between the
April and July sampling events in 1996. Because tritium travels virtually in unity with water, it is
assumed this represents the first observation of effluent from the SALDS. Hence, the length of time for
the effluent to travel through the vadose zone to the water table is a maximum of 8 months; this would
assume a point of infiltration at immediately above well 699-48-77A. More likely, the effluent reached
the water table somewhere between the SALDS and this well, based on travel times calculated for
groundwater flow and subsequent observations in the other SALDS wells.

Elevated levels of sulfate, TDS, and other constituents (see Section 3.0), derived principally from the
Plio-Pleistocene evaporite unit, arrived at well 699-48-77A at the same time of the first tritium obser-
vation - approximately July 1996. However, elevated sulfate and other soil-derived constituents were
detected in well 699-48-77D at the same time (July 1996) as in well 699-48-77A, but without tritium.
This apparent paradox can be explained by the scenario presented in Figure 4.1. Early test discharges of
clean water (without tritium) were discharged to the SALDS during late 1994 and early 1995 as part of
engineering tests of the ETF/SALDS system (see Sections 1.3.1 and 3.0). The volumes of these tests
were of lesser magnitude than subsequent discharges when operations began in late 1995. Thus, the
effluent from these tests may have reached the water table in only scant quantities and under low head
conditions somewhere between the SALDS and well 699-48-77A. The dissolved soil components
(sulfate, etc.) moved north/northeast toward well 699-48-77D with the natural groundwater flow. Later,
when operations began, with large volumes of effluent containing tritium, the additional head drove the
dissolved soil salts from the test discharges more rapidly toward both wells. Because of the nearness of
the infiltration point to well 699-48-77A, and the limited volume of the test discharges, the tritium-
bearing discharges essentially overtook and combined with the soil salts signature from the test
discharges, thus appearing as one event in well 699-48-77A. At the same time, the dissolved soil salts
from the first discharges (without tritium) were driven more rapidly toward well 699-48-77D by the
increased head of the tritium-bearing discharges and arrived there, coincidentally (within a three-month
margin of error), at nearly the same time as the tritium and soil salts arrived together in well 699-48-77A.
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More than a year later, tritium from the first operational discharges reached well 699-48-77D. For this
sequence to occur would require that the point of infiltration be located somewhere between the SALDS
and well 699-48-77A.

4.3 Discussion

Based on accumulated hydrologic and hydrogeochemical data, effluent from the SALDS is evidently
creating a limited groundwater mound a short distance south of the facility, somewhere between the
drainfield and well 699-48-77A in a north-south direction. The amount of east-west offset (if any) of the
point of infiltration from the drainfield to well 699-48-77A is unknown, but cannot be appreciable if
estimates of groundwater flow rates (Section 2.2.2) are reconciled with observations. Tritium was dis-
charged to the SALDS beginning in December 1995, and was first observed in downgradient well 699-
48-77D in September 1997. If a point halfway between well 699-48-77A and the southern edge of the
SALDS is assumed for the point of infiltration, then the effluent discharged in December 1995 would
have taken approximately 1.5 years to travel ~108 m to well 699-48-77D. If it is assumed that travel
through the vadose zone consumed ~0.5 year (Lu et al. 1993; Barnett et al. 1997), then approximately
1 year would have been required for transport of tritium over the 108-meter distance. Thus, a rate of
~0.3 m/day is calculated for groundwater flow velocity in the direction of well 699-48-77D. This rate
agrees reasonably well with the 0.6 m/day estimated by Darcy equation calculations in Section 2.2.2 for
the higher groundwater flow rates near the SALDS. It should be recognized however, that the SALDS
wells are sampled on a quarterly basis, and prior to the September 1997 sampling event, well 699-48-77D
had not been sampled since April of 1997. This represents a potential 5-month discrepancy in the above
travel-time estimate. If the five months are deducted from the travel time, a groundwater flow rate of
~0.5 m/day is calculated, which is even closer to the 0.6 m/day Darcy calculation for flow near the
SALDS.

Hydraulic gradient decreases within a short distance from the facility as the influence of the limited
groundwater mound diminishes, and thus results in a potentially lower groundwater flow rate (assuming
that the hydraulic properties of the sediments are similar). As presented in Section 2.2.2, the estimate for
groundwater flow rates outside the immediate influence of SALDS discharges is 0.03 to 0.3 m/day. If
this range of flow rates is used to calculate travel time in a straight line from well 69-48-77D to the next
downgradient well, 699-51-75 (699-51-75 is ~940 meters away, nearly directly downgradient of the
SALDS—see Figure 2.2), groundwater would take from ~8.6 to 86 years to reach well 699-51-75 from
well 699-48-77D. In comparison, numerical models of Cole and Wurstner (Barnett et al. 1997) estimated
that tritium (at ~500 pCi/L) will reach well 699-51-75 in 2005, or about 8 years after reaching well 699-
48-77D. However, as noted in Section 2.2.3, the numerical model assumed twice the tritium inventory
that has actually been discharged thus far in the life of the facility. Hence, because of dilution and decay,
tritium activities at observable levels (i.e., distinguishable from background) may require substantially
more than 8 years to reach well 699-51-75. Likewise, the numerical model also predicts that tritium
would be observed (at ~500 pCi/L) first in wells 299-W7-5, 299-W7-6, and 299-W7-7 sometime in 2000.
The arrival of tritium at these wells may be slightly delayed as a result of the reduced tritium inventory in
actual discharges. However, this is problematic because most of the tritium was discharged at the
beginning of SALDS operations, and the actual discharge volumes (i.¢., driving forces) have been almost
exactly what the model assumed.
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The extent to which remnants of the effluent flows to the south along the Plio-Pleistocene unit (see
query in Figure 4.1 above Plio-Pleistocene) is unknown, but cannot be significant because of the dis-
continuous nature of the Plio-Pleistocene caliche as observed in testholes, and by virtue of the relatively
rapid and intense response of well 699-48-77A to effluent discharges.

Effluent moves downward rapidly in the region of infiltration between the SALDS and well 699-48-
77A, but, due to lack of sufficient head, probably does not reach the bottom of the aquifer. Also, because
of a lack of vertical gradient within the aquifer away from the influence of the SALDS, it is expected that
the greatest opportunity for detecting tritium migration will be near the water table rather than deeper in
the aquifer, either in wells 699-51-75, 699-49-79, or wells immediately south of SALDS along the
200 West Area boundary (e.g., 299-W7-3, 299-W7-5, 299-W7-11).

As of the end of September 1999, ~2.7E+5 m’ of effiuent have been discharged to the SALDS. If we
assume an average effective porosity of 0.2, then a saturated volume of soil equal to ~1.35E+6 m’, or
110.5 m on a side, is needed to contain this volume of effluent. If the aquifer is ~66 m thick at the
SALDS location (a conservative value, since it does not include mounding and a variably-saturated
vadose zone), and were composed entirely of effluent, the area thus encompassed would be ~20,450 m?.
Or, assuming that the effluent spread evenly in all directions from the point of infiltration, and to a depth
of 66 m, a circular surface area with a radius of ~81 m would be encompassed. Realistically, based on the
observations of tritium occurrence near the facility in well 699-48-77C, it is highly unlikely that the efflu-
ent has displaced preexisting groundwater to the base of the aquifer. Furthermore, the effects of the Plio-
Pleistocene stratum and Ringold semi-confining layers (see Section 2.1) have probably aided additional
lateral spreading of effluent in the vadose and saturated zones beneath the SALDS. Preferential move-
ment to the south in the vadose zone is already suspected as a mechanism for translocating the point of
infiltration to groundwater. Factors of dispersion are also not accounted for in this estimate. Hence, the
area of lateral spreading is undoubtedly somewhat greater, and the calculated area would be considered a
minimum. Nevertheless, the estimate does illustrate the generally limited dimensions of the sediment
volume that is thus far needed to contain SALDS discharges.

4.4 Conclusions
From the above discussions, it can be surmised that:

o Effluent from the SALDS drainfield is diverted laterally in the vadose zone by a relatively imperme-
able, but discontinuous evaporite horizon (the Plio-Pleistocene unit), such that effluent enters the
aquifer at a location north of the SALDS, between the SALDS and well 699-48-77A (as viewed in a

north-south plane).

» The effluent will dilute in the groundwater and spread “radially” away from the small groundwater
mound for a limited distance before returning to a northeasterly direction of flow.

o Arrival times of tritium in network wells outside of the SALDS proximal wells will occur later than
predicted by the numerical model because of the reduce tritium inventory in actual discharges.
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¢ The arrival of tritium at wells outside of the SALDS proximal wells may occur within the next year at
one or more of the wells near the 200 West Area boundary, depending on the intensity of SALDS
operations. Arrival of tritium at downgradient well 699-51-75 will occur in >5 years (i.e., later than
2005).

¢ The interplay between hydrostratigraphic features, SALDS discharge schedule, and tritium inven-
tories will ultimately determine which well(s) will be affected next and the timing of these events.

e Well 299-W8-1, which has been used as a background water quality well is no longer a legitimate
monitoring point for groundwater quality comparisons for the SALDS. The hydrologic changes
brought about by SALDS operation have altered flowpaths in this region, such that groundwater at
well 299-W8-1 no longer flows past the SALDS site.

Although well 699-51-75 is almost directly downgradient of the SALDS (Figure 2.2), it is at a con-
siderable distance from the facility compared to the proximal wells. Simply because of this distance, it
would be prudent to monitor the deep piezometer companion to this well, 699-51-75P, in case vertical
migration has occurred between the SALDS and this well site. Wells at the 200 West Area boundary
projected to detect tritium in 2000 are currently monitored on a semiannual schedule in anticipation of the
arrival of the tritium plume. Well 299-W8-1 is no longer a valid monitoring point for upgradient ground-
water quality. However, this well should still be sampled for tritium on an annual basis to ensure the full
extent of SALDS effluent is not overlooked. SALDS proximal wells alone should be sampled for permit-
regulated constituents (including tritium). Historical records from upgradient wells (near 200 West Area)
could be useful in resolving minor detections of various constituents, but increasingly, the mound at the
SALDS is forcing preexisting groundwater away from the facility. Thus, only remnant quantities of
historical groundwater constituents remain beneath the SALDS.
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5.0 Groundwater Monitoring Program

The groundwater monitoring plan presented in this section is prefaced on experience and data
collected thus far from groundwater monitoring at the SALDS. The changes made in this plan from the
original plan of Davis et al. (1996) are relatively minor, and include an elimination of constituents that are
no longer considered appropriate for groundwater quality evaluation at the SALDS, based on historical
monitoring of effluent and groundwater. Additional changes from current monitoring practices (see
Section 1 and Davis et al. 1996, Barnett et al. 1997) include: an increase in the frequency of measurement
of tritium activities in some tritium-tracking wells; the elimination of a well as an upgradient monitoring
site; and the addition of a deep tritium-monitoring point in the uppermost aquifer downgradient of the
SALDS.

5.1 Monitoring Objectives and Scope

The primary objectives of this groundwater monitoring plan remain largely identical with those of the
initial plan of Davis et al. (1996), generally, to determine the effects on groundwater, both chemical and
radiological (from tritium), of SALDS operation. The specific objectives of the 1996 plan were to:

determine if groundwater quality has changed from pre-operational conditions

evaluate any potential impact the SALDS may have on groundwater quality in the uppermost aquifer
demonstrate compliance with ST-4500 (Ecology 2000) and enforcement limits

track the migration of tritium in the aquifer as it enters groundwater from SALDS operations.

Because much more is now known about the effects of SALDS operation on the groundwater, some
of the approaches to addressing these objectives, and the relative importance of each, have changed. It is
already demonstrated that groundwater quality has changed from pre-operational conditions, but to what
degree it has changed remains an ongoing issue. That the SALDS has impacted groundwater quality near
the facility is no longer in question, but how this has occurred, its longer term effects, and what further

" impacts may be expected in the future are still of prime concern. Compliance with the permit conditions
and comparison of groundwater results with enforcement limits will remain unchanged as a primary
objective, although the permit requirements themselves may change. Tracking the migration in ground-
water of tritium originating from the SALDS will continue to be the main objective of the monitoring
program. Tritium is the only constituent deliberately discharged to the facility. Because of its radio-
logical nature and virtually non-retarded movement in groundwater, it is, therefore, of special interest not
only as a contaminant, but as a metric of the maximum extent of SALDS influence in the groundwater.

Additional objectives, which may be viewed as subsets of the primary groundwater monitoring
objectives, include the correlation of discharge events to observations in groundwater. Also, tracking the
movement of the tritium plume generated by SALDS will include the comparison of actual observations
with numerical model predictions.
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5.2 Monitoring Well Network

The monitoring well network for tritium tracking and chemical monitoring (proximal wells) will
remain essentially the same, but with one addition—the deep piezometer 699-51-75P (Figure 1.3} will be
added to the tritium-tracking portion of the network to monitor the deep portion of the aquifer at this
location. Table 5.1 shows all 22 wells to be used in the SALDS network. Because of declining water
levels, some wells in the network may have only a few years of service left (see Section 2.2 and Appendix
C). However, the estimated well life is based on standard sampling procedures using a dedicated pump.
Well life could be extended, if for tritium sampling only, by using alternative sampling methods, such as
bailing. If wells are taken out of service because of drying or other circumstances, those wells will be
evaluated for their importance to the network. If network coverage is compromised by the loss of a well,
so as to significantly decrease monitoring efficiency, replacement or deepening of the well will be
considered. Construction details for all wells in the SALDS tritium-tracking network are presented in
Appendix E.

Well 299-W8-1 was selected to replace well 699-48-77A as the “upgradient” or background well in
1997 when discharges to the SALDS formed a slight groundwater mound beneath the facility and disqual-
ified well 699-48-77A as an upgradient location (see Section 1.3.2). This same phenomenon has also
compromised the “upgradient” status of well 299-W8§-1 (see Section 2.2). The SALDS proximal wells
are no longer in the flow path of groundwater passing the location of well 299-W8-1, hence, this well is
not effective as an upgradient or background groundwater quality well. In fact, as long as discharges
continue to the SALDS at historical or higher rates and a hydraulic mound is maintained, no well will
provide an adequate or representative “upgradient” location for the facility. For this reason, well 299-
W8-1 will be discontinued as a background water quality well for SALDS, and will be retained for tritium
analyses only. Wells 699-48-77A, 699-48-77C, and 699-48-77D, in the immediate vicinity of the
SALDS, will be retained for monitoring groundwater quality, in addition to tritium, as described below.
The analytical results from these three wells will be compared with permit enforcement limits for
compliance purposes.

5.3 Sampling and Analysis Plan

This section describes all activities pertaining to the collection, analysis, interpretation, and reporting
of groundwater data from the 22 wells in the SALDS tritium-tracking network. Where possible, these
efforts will be coordinated with other Hanford Site groundwater programs to maintain maximum
technical and resource efficiency. Sampling and analysis for SALDS will conform to protocols in the
Implementation Guidance for the Groundwater Quality Standards (Washington State Department of
Ecology 1996).

5.3.1 Sampling Schedule
Table 5.1 lists the SALDS network wells with corresponding sample frequency and nominal month(s)

of sampling. Sampling for the proximal SALDS wells will remain on a quarterly frequency. All wells
will be sampled for tritium in Janvary, with semiannually-scheduled tritium-tracking wells sampled in
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Table 5.1. Sampling Schedule for SALDS Wells

Sample Frequency/ | Other Facilities/
Well Months® Programs Comments

299-W6-6 A/January Surv-3 Deep companion to W6-7 (screen 418 to 429 ft)

299-W6-7 A/January Surv-3 Shallow companion to W6-6 (screen 246 to 267 ft)

299-W6-8 A/January

299-W6-11 A/January

299-W6-12 A/Tanuary Surv-3

299-W17-1 A/January LLBG

299-W7-11 S/January, July LLBG

299-W7-12 A/January LLBG

299-W7-3 S/Tanuvary, July LLBG Screened near bottom of aquifer

299-W17-5 S/January, July LLBG

299-W7-6 S/January, July LLBG

299-W7-7 S/}anuary, July LLBG

299-w7-8 A/January LLBG

299-W7-9 A/Janvary LLBG

299-w§-1 AfJanuary LLBG

699-48-71 A/January Surv-3

699-48-T7TA Q/January, April, Surv-3 Sampled for additional constituents (plus tritium)
July, October

699-48-77C Q/January, April, Sampled for additional constituents (plus tritium)
July, October

699-48-77D Q/January, April, Sampled for additional constituents (plus tritium)
July, October

699-49-79 AfJanuary Surv-3

699-51-75 S/January, July Surv-3

699-51-75P Allanuary Deep companion to 699-51-75 (piczometer)

(2) Actual months of sampling may vary slightly due to program coordination, but frequency is maintained.

A = Annual.

S = Semiannual,

Q = Quarterly.

Other Programs Using Wells
Surv-3 = Sitewide surveillance triennial sampling.

LLBG =

Low-Level Burial Grounds.
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January and July. Six wells (299-W7-3, 299-W7-11, 299-W7-7, 299-W7-5, 299-W7-6, and 699-31-75)
will be sampled semiannually for tritium because of the greater likelihood, as indicated by numerical model-
ing, that these wells would detect tritium from SALDS before other wells in the network. The three prox-
imal SALDS wells will remain on a quarterly sampling schedule, but the former upgradient well 299-W8-1 is
reduced to annual frequency for tritium sampling only (see Section 5.3.2).

5.3.2 Constituents List

Tritium analyses will be conducted for all 22 wells in the network according to the schedule in
Table 5.1. Analyses for additional constituents will be conducted for the three SALDS proximal wells on
a quarterly-to-annual basis, depending on parameter. Table 5.2 lists the parameters for the proximal wells
and frequencies for each.

Table 5.2. Constituent List for SALDS Proximal Wells (699-48-77A, 699-48-77C, and 699-48-77D)

Constituent
(ug/L unless noted) Enforcement Limit Frequency Method™®
Acetone 160 Q SW-846 8260
Benzene 3 Q SW-846 8260
Chloroform 6.2 Q SW-846 8260
Tetrahydrofuran 100 Q SW-846 8260
Alkalinity (field)® NA Q Field®
Cadmium, total 10 Q EPA-600, 200.8
Conductivity (field pS/cm) MR Q Field®
Copper, total 70 Q EPA-600, 200.8
Dissolved Oxygei(glcld)"’) {(mg/L) NA Q Field®
Field pH (pH units)"™ 6.5-8.5 Q Field®
Gross Alpha (pCi/L) MR Q Laboratory specific
Gross Beta(pCi/L) MR Q Laboratory specific
Laboratory pH (pH units) NA A EPA-600, 150.1
Lead (total) 50 Q EPA-600, 200.8
Mercury (total) 2 Q EPA-600, 200.8
Strontium-90 (pCi/L) MR Q Laboratory specific
Sulfate 250,000 Q EPA-600, 300.0
Temperature (field)™ (°C) MR Q Field®
Total Dissolved Solids 500,000 Q EPA-600, 160.1
Tritium {(pCi/L}) MR Q Laboratory specific
Turbidity (NTU)™ NA Q Field®
Water-level measurement (m) MR Monthty Field®
(a) Methods with equal or greater sensitivity may be substituted when appropriate.
(b) The average of four sequential measurements after readings have stabilized.
{c) Field methods are determined by company-specific procedures, based on EPA methods, and by
instrument manuals.
MR = Constituent is not assigned an enforcement limit, but is subject to routine monitoring and reporting.
NA = Recommended by Implementation Guidance for Groundwater Quality Standards (Ecology
1996) or required for consistency with Hanford Groundwater Monitoring Project.
A = Annual
Q = Quarterly.
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The list of constituents in Table 5.2 is similar to the previous list for these wells in the first SALDS
permit, with some exceptions. Ammonia, which was rarely detected in SALDS groundwater analyses
(see Appendix D), is eliminated. Metal analyses will be performed for both filtered and unfiltered
samples. Sample pH has historically been determined in the laboratory by a single measurement.
Experience from other Hanford Site groundwater programs indicate that replicate field measurements of
pH are typically more reliable and consistent than single laboratory measurements from the same
sampling event. The effects of transport and storage may occasionally have deleterious effects on the
samples, such as loss of CO,, which may cause elevated pH results. Henceforth, averaged quadruplicate
measurements of pH, taken in the field after readings have stabilized, will be used as the determinant of
this property for future comparisons, instead of single laboratory measurements. Laboratory pH
measurements will be continued annually for comparison with field readings, to determine sample
changes during handling.

Replicate field measurements of dissolved oxygen (DO) will also be made during each sampling
event to ensure that the samples taken represent geochemical conditions in the aquifer, and to establish a
baseline chemical signature for the well. As with pH and conductivity, DO measurements will be taken
in succession until readings stabilize prior to sampling, then the final four readings recorded. Levels of
DO will also be measured and recorded prior to sampling in all tritium-tracking wells, according to the
schedule in Table 5.1.

5.3,.3 Water Level Measurements

Water level measurements will be taken in each well in the network in conjunction with every
sampling event (annual to quarterly basis—see Table 5.1). In addition, water levels will be measured
monthly in the SALDS proximal wells, 699-48-77, 69948-77C, and 699-48-77D. Monthly measure-
ments taken in these wells will allow a more accurate assessment of the hydraulic response of the
groundwater system to SALDS discharges. All water level measurements will be taken prior to purging
and sampling of wells.

5.3.4 Quality Assurance and Control

Provisions for groundwater sampling, analysis, and data validation procedures and criteria are
governed by the Liquid Waste Processing Facilities Quality Assurance Project Plan (QAPjP) (Olson
1997). Analyses are performed by an accredited laboratory as authorized by WAC 173-50, Accreditation
of Environmental Laboratories (Ecology 1990), and are a reflection of Test Methods for Evaluating Solid
Wastes, Physical/Chemical Methods (U.S. EPA 1986). Additional or alternative procedures/methods are
compliant with SW-846, Chapter 10. Details of analytical methods are described in Standard Methods
for the Examination of Water and Wastewater (Eaton et al. 1995). Procedures for field analyses are
specified in the subcontractor’s or manufacturer’s manuals.
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5.3.5 Well Purging and Sample Collection

Prior to sample collection, each well will be purged of one well volume of groundwater. Following
purging, a sample may be collected when field parameters (pH, conductivity, temperature, turbidity) have
stabilized. Pumping rates for purging and sampling should be sufficiently low such that sample turbidity
is kept to a minimum. Based on development results and prior sampling experience, pumping rates for
sampling and purging should not exceed 5 L/min (1.3 gal/min) in wells 699-48-77A and 699-48-77C, and
should be <42 L/min (11 gal/min) in well 699-48-77D. Turbidity must be <5.0 NTU prior to sample
collection in these wells. The pumping/purging rates are not as critical in wells sampled for tritium only,
but turbidity should be below 10 NTU prior to sampling. If these turbidity criteria cannot be achieved,
field personnel will contact the project scientist in charge of data interpretation or the project engineer in
charge of data validation. Readings for dissolved oxygen will also be monitored for stability prior to
sampling.

Groundwater purged from the SALDS tritium-tracking wells within the 200 West Area boundary falls
under containment criteria in DOE-RL (1990) and is not discharged to ground surface. Wells in the
SALDS network outside the 200 West Area boundaries currently do not require containment. If future
analyses indicate containment is necessary, procedures for containment and disposal will follow Strategy
for Handling and Disposal of Purgewater at the Hanford Site (DOE-RL 1990).

5.4 Groundwater Flow Determination and Modeling

Groundwater elevations in the three SALDS wells will continue to be measured monthly and at the
time of sample collection. Water level measurements in other SALDS tritium-tracking wells will be
made at the time of sampling. Determination of groundwater flow rate and direction will be made annu-
ally, at minimum, for the purpose of ensuring adequate understanding of hydrologic conditions in the
aquifer in the vicinity of the SALDS. Groundwater flow rate will be determined using the average linear
flow equation derived from the Darcy relationship, as presented in Section 2.2.2 of this document. Con-
touring and interpretation of the water table will occur once annually, at minimum, and the direction of
groundwater flow will be estimated by the mapping of hydraulic head in the aquifer beneath and in the
vicinity of the SALDS.

The CFEST-based numerical groundwater model by Cole and Wurstner (in Barnett et al. 1997) or an
equivalent model will be reapplied using actual discharge volumes and tritium quantity since 1996, and
will incorporate revised estimates for future operation of SALDS. The model will be reapplied upon the
occurrence of one or more of the following:

1. once during the 2000-2005 permit cycle (5 years)

2. in the event that elevated tritium appears in a well at a time significantly sooner than the model
predicts
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3. within six (6) months of detection of the SALDS tritium plume in a monitoring well where
tritium has not been previously detected

4. detection of tritium at a location not forecasted by the model.

The reporting format for the groundwatet/tritium-plume numerical model will include hydrogeologic
information and historical background discussion necessary to understand the application of the model.
The report will also include a description of the model code used, an illustration of the modeled domain,
and all input parameters and assumptions made in running the model.

Model results will be illustrated in both cross-sectional and plan views across an area large enough to
reveal the entire extent of plume travel. Map (plan) illustrations of hydraulic head derived by the model
will accompany the predicted plume illustrations. The illustrations will be sequenced in five- (5) year
increments, at minimum, from the time of the modeling effort, until the time that the SALDS tritium
plume is predicted to decay to below 500 pCi/L (approximately the current MDA for high-level analyses)
at all locations (see Barnett et al. 1997). Contour intervals for the plume maps will be selected based on
the range of tritium concentrations in the data sets. A comprehensive table of tritium results for all
tritium-tracking wells in the well network will be included in an appendix to the report.

5.5 Data Management, Evaluation, and Reporting

Groundwater analytical results will be received from the laboratory on electronic medium or hard
copy. (Field parameters will be submitted in hardcopy). These data are entered directly into the Liquid
Effluent Monitoring Information System (LEMIS) and are then validated by the Data Manager at Liquid
Waste Processing Facilities. After an initial inspection and qualification, these data are copied in whole
to the Hanford Environmental Information System (HEIS).

Groundwater data are evaluated using application-specific databases such as the Data Viewer and
Evaluator (DAVE), which allows trend analyses and other comparisons and screening. The project
scientist will evaluate the data (hydrologic and geochemical) for each analytical period (annual to quar-
terly) for trend departures, anomalous or erroneous data, or unprecedented results. This evaluation is used
to assess the potential vulnerability of groundwater to SALDS operation, or to detect the influence in the
aquifer of other sources that may interfere with the SALDS groundwater interpretations.

Groundwater analytical results will be evaluated quarterly, at minimum to screen for anomalous
results, unexpected trends, or exceedences in DWS. Requests for Data Review (RDR) are used by PNNL
to more closely examine anomalous groundwater analytical results or resuits suspected of error. All such
results will be subject to RDRs. All results will also be reviewed and reported annually as described
below. ‘

LWPF publishes quarterly Discharge Monitoring Reports (DMR) that contain all analytical results for
both effluent and groundwater for the SALDS. Groundwater analytical data will continue to be reported
on a quartetly basis, as they become available, in the DMR. A tritium-tracking and groundwater monitor-
ing report will be produced annually, detailing all tritium results from the tritium-tracking network and
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non-tritium results for enforcement parameters at the three SALDS proximal wells. This report will

include a discussion of departures from historical trends in analytical results and pertinent hydrogeo-
logical information (see Section 5.4). A summary of SALDS groundwater monitoring results is also
published annually by the PNNL Groundwater Project in the Hanford Site Groundwater Monitoring

annual report (e.g., Hartman 2000).

5.6 Statistical Evaluation of Data

Basic measures of central tendency and variability will be applied annually to the groundwater
analytical data, such as presented in Appendix D. Aside from these, no other routine statistical analyses
will be performed. Contingency statistical analyses may include the application of control charts for
constituents of particular interest (e.g., conductivity) should trending suggest a departure from historical
values.

5.7 Contingencies

If effluent monitoring requirements change significantly, groundwater monitoring requirements will
be revised, as needed, to reflect discharge parameters.

The network of wells for tracking the tritium in groundwater emanating from the SALDS is currently
adequate for the necessary levels of assurance of determining impact of operations on the uppermost
aquifer and the Columbia River. Additional groundwater monitoring locations would be considered in
the event that unexpected detections of tritium occur in the current network, or if numerical modeling
results indicate a need for additional coverage, such that tritium could move undetected beyond the
bounds of the current network.

In the event that numerical modeling results indicate that concentrations of tritium in groundwater
will exceed the surface water standard for tritium at the Columbia River during the life of the tritium
plume, a list of contingency measures to mitigate or further evaluate potential impacts will be submitted
to Ecology.
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Appendix A

Constituent Lists for SALDS Groundwater Monitoring

The following tables show the lists of constituents sought for SALDS groundwater monitoring from
1992 through July 2000. Tables A.1 and A.2 are the constituent lists used prior to the issuance of
ST-4500 (see Section 1.3.2). Table A.3 is the constituent list derived by Davis et al. 1996, which was
observed through July 2000. The constituent list and sampling schedule for the new groundwater
monitoring plan is presented in Section 5.0 in the main body of the document.
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Table A.1. Constituent List Applied to SALDS Groundwater Monitoring, 1992-1993

Constituent Name

Contamination Indicator Parameters

Conductivity, field

Total organic carbon

Total organic halogen

pH, field

Drinking Water Parameters
Alpha-BHC Arsenic Arsenic, filtered
Barium Barium, filtered Beta-BHC
Cadmium Cadmium, filtered Chromium
Chromium, filtered Delta-BHC Endrin
Fluoride Gross alpha Gross beta
Lead Lead, filtered Mercury
Mercury, filtered Methoxychlor Selenium
Selenium, filtered Silver Silver, filtered

Toxaphene Gamma-BHC (lindane)

Groundwater Quality Parameters
Chloride Iron Iron, filtered
Manganese Manganese, filtered Phenol
Sodium Sodium, filtered Sulfate

Site-Specific and Other Constituents

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,2-Dichloroethane 1,4-Dichlorobenzene 1-Butanol
2-Methylphenol 4,4’-DDD 4,4’-DDE
4.4’-DDT 4-Methyl-2-pentanone 4-Methylphenol
Acetone Aldrin Antimony
Antimony, filtered Benzene Beryllium
Beryllium, filtered Bromide Calcium
Calcium, filtered Carbon tetrachloride Chlordane

Chloroform Cobalt Cobalt, filtered
Coliforms, membrane filter | Copper Copper, filtered

Cyanide Decane Dieldrin

Dodecane Endosulfan I Endosulfan It
Endosulfan sulfate Endrin aldehyde Heptachlor

Heptachlor epoxide Hydrazine Iodine-129, low detection
Magnesium Magnesium, filtered Methyl ethyl ketone
Methylene chloride Naphthalene Nickel
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Table A.1. (contd)

Constituent Name

Site-Specific and Other Constituents (contd)

Nickel, filtered Nitrate Nitrite
Pentachlorophenol Phosphate Potassium
Potassium, filtered Temperature, field Tetrachloroethane
Tetradecane Tetrahydrofuran Tin

Tin, filtered Toluene Tributyl phosphate
Trichloroethene Tritium Vanadium
Vanadium, filtered Vinyl chloride Xylenes (total)
Zinc Zinc, filtered m-Cresol
trans-1,2-Dichloroethylene
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Table A.2. Constituent List Applied to SALDS Groundwater Monitoring, 1993-1995

Constituent Name

Interim Primary Drinking Water Standards

Arsenic Barium Cadmium

Chromium Fluoride Lead

Mercury Nitrate (as NO;) Selenium

Silver Endrin Lindane

Methoxychlor Toxaphene 24-D

2,4,5-TP Silvex Radium Gross alpha

Gross beta Turbidity (surface water only) | Coliform bacteria

Groundwater Quality Parameters

Chloride Iron Manganese

Phenols Sodium Sulfate
Groundwater Contamination Indicator Parameters

pH Specific conductance Total organic carbon

Total organic halogen
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Table A.3. Constituent List for SALDS Proximal Wells, 1995 Through July 2000

Highest Allowable

Constituent Concentration® Method
Acetone 160 8260
Ammonia 1,100 EPA 350.3, 350.1
Benzene 5 8260
Cadmium, total 10 7131A, 200.8
Chloroform 6.2 8260
Copper, total 70 6010 ICP, 200.7, 200.8
Lead, total 50 7421, 200.8
Mercury, total 2 7470, 7471
pH, pH units 6.5-85 150.1 {lab), 9040A
Sulfate 250,000 300 IC, 9056
Tetrahydrofuran 100 8260
Total dissolved solids 500,000 160.1
Gross alpha (pCi/L)® Laboratory specific
Gross beta (pCi/L)® Laboratory specific
Strontium-90 (pCi/L)® Laboratory specific
Tritium (pCi/L)® Laboratory specific

(a) All concentrations in pug/L unless noted.
(b} Not assigned a permit enforcement limit but are subject to measurement and
reporting as required by the permit.
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Appendix B

Construction Details and Lithologic Logs for Wells in the SALDS
Tritium-Tracking Network

The following records illustrate lithologic and construction details for all wells in the SALDS tritium-
tracking groundwater monitoring network. Logs for the SALDS proximal wells (699-48-77A, C, D)
provide considerably greater detail than those for the older wells in the network. Wells 699-51-75 and
699-51-75P comprise a dual-completion well, with 75P consisting of a 2-inch piezometer open at
approximately 7 m below the screened interval of, and centralized within well 699-51-75.
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Project:  w-017H/C-018H RCRA GROUNDWATER Well No: §99-48-77C [Page 1 of &
MONITORING WELL INSTALLATION Total Depth: 437.2Q0 |-Static Water Lavei: 218.94
Date Started:  1-31-84 | Date Compietad:  5-11-94 Surface Elevation:  671.31 | Casing_Elevatign: 674.28
Location: _ CO18H Northing: 13808880 | Fasting: 5668468.95
Prepared By: _ TemaietoniFlinn Hanfgrd N: 47989.32 | Hanford W: 78836.16
Drilling €Q:_ PC Expioratign ! Driller: @ KETTLE Drilt Meth: Air Rotary | Drill Equip: Top Diive

Screen:

4" 20 stot §5 screen set at 290 to 310 ft bgs.
Filter Pack: _ 10-20 sand set at 2868.6 to 390 ft bas

| Permanent Casing:

4" S5 sat from 3.1 it above grade to 280 ft hgs

Comments: FIRST WELL COMPLETION ABANDONED. WELL REQRILLED TO 314.4' AND COMPLETED TO SURFACE
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WELL INSTALLATION

Project: W-017H/C-018H RCARA GROUNDWATER MONITORING

l Well No: 699-48-77C

|Page 5 of 6
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Proiect: W-017H/C-018H RCRA GROUNDWATER MONITORING | Well No: 689-48-77C
! WELL INSTALLATION | |Page 6 of &
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Project:

W-017H/C-018H RCRA GROUNDWATER

Well No: 699-48-77D

iPage 1 of 3

MONITORING WELL INSTALLATION Taotal Depth: 237.70 | Static Water Level: 217.10
Date Started:  1-11-94 fDate Complated:  1-31-94 Surface Elevation: 871,37 | Casing Elavation: 673.87
Location: €Ot8H Northing: 138119.27 | Easting: 586433.30
Praparad By: _ Temoleton __ Hanford N: 48096 14 | Hanford W: 7895288
rillin . PC jaration | Driller; D KETTLE Drill Meth: Rsvarse Circulation ' Drill Equip:
Screan: 3" 10 slot $S screen ast at 214.7 1o 234.7 ft bgs
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Project: W-017H/C-018H RCAA GROUNDWATER MONITORING |Well No: 89%-48-77D Ipage 2 of 3

WELL INSTALLATION
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Project: Ww-017H/C-018H RCRA GROUNDWATER MONITORING | Well No: 699-48-77D
) _WELL INSTALLATION | |Page 3 of 3
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{ . .
170+ / - f L . 170
- 500 j -0 \ ! L 500
y ) o / l
- ] Eoofslee { -
EE ) |
1 L
V1 /] B
180 4 *1* 1 170187 sandy GRAVEL " 180
- 400 ¥ -2 L 400
I > J
4 '_ ﬂ.
B ) - E
L as0 180 167-199" Graveily SAND [( o 5o 140+
'
200 =3/8* bentaruts palats [207.8" l/ l" 200+
470 ‘to 209,11 3 - 470
: J - i
188.212" Sandy GRAVEL 5 |
, 1
210 - 1/4" bentonite psltaty (209,17 '/ Len 210
| 480 to 211,87 ‘ f L 480
: B |
Static watar lavel @ 217,10 | Vi
|/ 24794} H : H
220410 sln.amnbu sereen 212:225° 3AND l‘ ' 220+
L 4m0 1214.7" to 234.7) i ' L 450
; !
] & i .
225-231.5° Sandy GRAVEL | \ ’
|
1
23012040 1and {211.8" to t ‘ 230+
| 440 234,71 ! ; Lad0
|;;;|;_womrv camng ey & 231.5-2137.7° SAND ’ ]: 4
.1|s|-u'gn 12281 ta 23074 i
TO @ 7.7 ! : |
240 ‘ l 240-
420 1i L 430
I
1 . - . | ]
; H : i i N
; ; . } ! !
250 ! ‘ 1 i : 250
k420 ! ! B =420
4
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample Drive bnrrol MWELL TEMPORARY
Method: mj% %ﬂl Method: NUMBER z_299-W6-6 WELL NO:_W6-MuS
Drilling W Water Additives Hanford
Fluid Used:_Supply Used:__Not documented Coordinates: N/S _ N £6 511.4 E/MN MW 74,05;,:
prilier's WA State State NADA3 137, 7‘5 67,318.74m
Meme: Myltiple Lic Nrz_Not ed Coordinates: N 451 623 E 2,221,153
pritling C Start

:_densen Drilling Co  Location:Not documented | Card #:__Mot documented 7___ _R_ S
Date Date Etevation
Started:_13Aug? Complete: _240ct91 Ground surface (ft);_706,82 (Brgss ceb)

Depth to sster:
(Ground surf

GENERALIZED Geclogist's
STRATIGRAPHY Log
Sl=glightly

woBERl T

Elevation of reference point:

[709,99-181
(top of casing)

Helight of reference point sbove( _3,17-ft 1
ground surface

| bepth of surface seal [2,0=20,7-12)
O»5: Not documented
5¢10: Very sandy GRAVEL Type of surfsce seal:
10=20: Gravelly SAND ~ft x 6-in surt
20425: Very gravelly SAND & equidigtant protecti
25#30: GRAVEL sm._m_hﬁm'mnﬂ
30+36.5: Silty SAND
36.5%40: Sandy GRAVEL
40+50: Gravelly SAND } 1.0. of riser pipe: 4-in 1

(Possible CALICHE 8 &46%47-ft) Type of riser pipe:
50=60: Sl gravelly SAND : Stainless steel
(Calcareous sandy SILT, S50-52-ft)
60+70: SAND | Diameter of borehole,
TOn85: SL gravelly SAND 0=18.1-ft, 17-in nominal
{Calcareous sandy SILT, 73+74-ft) 18.1+169.8-ft, 13-in nominal

35+90; S| sitty sl gravelly SAND 188.80340.4-ft, 11-in nominal
S0e95: Silty SAND 340.4w472.0-ft, 9-in nominal
95+100: SAND
100%110: $L gravelly SAND | Type of filler, 20.7~406.7-ft
110»120: $ilty sandy GRAVEL Bentonite slurry
120+135: Sarcly GRAVEL :
135+140: Silty ssndy GRAVEL 4+————=| Depth top of sand pack: [_&06,7-18]
140+150: GRAVEL 12- wh08.4-1¢
150=175: Silty sandy GRAVEL TALN.D
175«200: Sarxly GRAVEL 116 Be429.5-
200%270: §ilty sandy GRAVEL 29,5%435.9-
270+285: Sandy GRAVEL
2854320: Silty sandy GRAVEL
320«325: GRAVEL | Depth top of screen: [ 418,6-f¢)
325+330: Silty sandy GRAVEL &- -glot, conti
330+340: Gravelly SAND tainless steel
340+355: Silty sandy GRAVEL
3554375z SL siltyesl urw&lly SAND
375+380: Silty sandy GRAVE | Depth bottom of screen: [_429,3-18)
380=400: sl silty st unvolly SAND
4004152 SANDS-GRAVELS
&£154435: SAND
43504402 SANDS-GRAVELS
&40n4T2: SANDS

{ Enviroplug coarse bentonite

hole plug, £35.9-462.9-ft
b FELL, 462.9w472.0-ft
! Depth to bottom of borehole: [_§72.0-ft0)

Drawing By:_RKL/SW06-06,ASE Date:_15Apre3

Reference:
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W6-6

WELL DESIGMATION
CERCLA UWIT

RCRA FACILITY
HANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED

DEPTH DRILLED (GS)
MEASURED DEPTH (GS5)
DEPTH TO WATER (GS)

CASING DIAMETER

ELEV TOP CASING
ELEY GROUND SURFACE
PERFORATED INTERVAL
SCREENED IMTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDAT ) ON
LISTED USE

PUMP TYPE
MAINTENANCE

T

Tt

299-M6-6
200 Aggregate Area Nanagement Study
LLBG

N &6,511.4 W 74,052.5  [200W- 20May?2)

R E 2,221,153 [HANCONY]

:ttg:,m.m E  567,318.74m INADA3Z-20May92]
£

472.0-1t

Not documented

57.0-ft, Decl;

Z3.0-1¢, 1ard3

&-in stainless steel, +1.0%418.6-1¢;

6-in stainless steel, +3.17+°0.5-f¢

TOv.99-1t, INGVD + 29~ 20May92)

TO6. 82-ft, Brass cap [MGVD'29-20May92]

ot spplicable

£10.60429.3-ft, 4-in #20-slot stalinless ateel;

FIELD INSPECTION,

OTHER:

Geolopist

Not applicable

Not applicable

ot applicable

LLBG Guarteriy water level messurement, 13Mar~11Mar®3

Not on water sample schedule
Hydrostar

B.13



WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling s-rle prive berrel WELL TEMPORARY
Nethod: ;;hl% sgg[ Method:_Hard tool NUMBER : _299-46-7 WELL NO:
nrillimﬂl Y Water Additives Hanford

Fluid :_Supply Used:__Not documented | Coordinates: N/S _ N _46,511.6 E/N
Drilter's WA State State NAD 83 137,638.8m !%7:,{%1'?1&‘2
Name: D, Kruger/B, Peters Lic Nr: Not documented { Coordinates: N 4£31,623 E _2.221,129
pritling Company Start

Compatry:_Kaiser Enginesrs _ Location: Manford | Card #:_Not documented T ___R____ S
Date Date Elevation

Started:_14May91 Complete:_17Jyl? Ground surface (ft):_706.85 (Brass cap)
Depth to water:_g54,7- uly

{Ground surface),

| +————] Elavation of reference point: {710,28-ft]
(top of casing)

GENERALIZED Geologist's | { Haight of reference point sbovel_J,43-ft ]
STRATIGRAPRY Log ground surface
Sl=slightly
| Depth of surface seal [1,9%21,6-¥¢t)
0»22: Sendy GRAVEL
22+27: 8L silty SAND Type of surface seal:Pre- r
27940: Gravelly SAND, cemented Ax4-ft -
40wk53 SAND 4 equidist ect]
45465: Gravelly SAND Cement
65+70: SAND
TOu75: Sandy GRAVEL
75+106: SAND, w/interfingered
calcium cemented zohes a—————1 1.D. of riser pipe: [ 4-in ]
106=276.2: Sandy GRAVEL Type of riser Eipt:
Dismeter of boreshole,
019.7-ft, 13-in nominal
Lt 19.70155.4-Ft, 11-in nominal
e——/| 155.44276.2-ft, 9-in nominal
| Type of filler, 20.6»233.9;1‘:
| 8+20-mesh, bentonite crumbles
tiq————! Depth top of seal: [_238.9-ft)
HEH Type of seal:
iz 1/4+1/2-in bentonite pellets
M, | Depth top of sand pack: L262.3- 1)
| O-mesh silica s
! Depth top of screen: [_246.5-f1)
-jn, #0-slot, stai steel
,—l Depth bottom of screen [ 267.2-tt)
|
1 T_' Bentonite hole plug, 268.1+276.2-ft

- | Depth to bottom of borehole: [.276.2-f1]

Drawing By:_RKL/2WO4-O7.ASE  Date: I1SApr93

Reference:
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGMATION
CERCLA UNIT

RCRA FACILITY
MANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED

DEPTH DRILLED (GS)
MEASURED DEPTH (G6S)
DEPTH TO WATER (GS)

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED [NTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE

PUNP TYPE
MAENTERANCE

TR

-

R RN

RESOURCE PROTECTION WELL - 299-W6-7

299-Ws-7
mcugng-tt Area Management §tudy

N 45,511.6 W 74,076.9 [200M-20May92]
N 451,623 E 2,221,129 [HANCONY)

% 137,638.8m E  567.311.3m INADB3-20May92)
Jul?t

276.2-1t

Not documented

254.7-1t, Jul91:
52.9-ft, 11Mary3
&-in stainless steel, +0.9%246.5-ft;
6-in stainless steel, +3.43+70.5-ft

710.28-1t, INGVD 1 29
706.85-1t, Brass cap [NGVD'29-20May92]
Mot applicable

206.5%267.2-Ft, &-in #10-slot stainless steel;

FIELD INSPECTION,

OTHER:

Geologist

Not applicable

Not applicable

Not applicabla

LLBG Quarterly water level measurement, 13Msr+1iMar$3
Not on water sample schedula

Hydrostar, intake @ 263.6-ft (GS)
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WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling Sample Drive barrel WELL TEMPORARY

Method: ;m;g sm Method:_Hard toot NUMBER :_299-16-8 WELL NO:
brilling W Water Additives Hanford
Fluid Used:_Suoply . Used:_Not documented | Coordinates: N/S n t.s,su,g E/N ﬂ?%i%%!

priller's WA State State NAD B3 7,638.8m
hm‘u._m:L_ Lic Nr:_Not documented | Coordinates: N _EA.ZJ_. E 2,220,202
prilting Company start

Company:_Kpiser Engineers Locatton: Wanford Card #:__ Mot documented T R 5

Date Date Elevation

$tarted:_30Apr9l Complete:_26Aug¥) Ground surface (ft): 691,34 (Brass cap}

Depth to water: -
(Ground wrfucm I a————7! Elevation of reference point: [§94,73-1%]

{top of casing)
GENERALIZED Geologist's I_
¥

| Height of reference point above(_3.39-ft )
STRATIGRAPHY Log ground surface
Sl=siightly

| Depth of surface seal [1.8+21,0-111

Type of surface seal:Pre-mix

0«10: Sandy GRAVEL

10=20: Sandy GRAVEL

20+22.5: Silty sandy GRAVEL

22.5«25: 31 silty SAND
CCALICHE 8 23+23.5-ft)

25«30: Gravetly silty SAND

30+35: SL gravelly SAND

35«40: Sandy GRAVEL

40+45: gravelly SAND

1

g 1.D. of riser pipe: [4-in 1}

45%60: Sl gravelly SAND Type of riser pipe:
6065 SAND Stpinleas nteel

65470: SL gravelly SAND
70=75: Silty gravelly SAND Dismeter of borehole,
MM: 0»19.9-ft, 13-in nominal

19.9+161.9-ft, 11-in nominal

Silty SAND
CALICHE, cemented SAND/SILT

=

85+90: S| gravelly SAND | 161.9%251.7-ft, 9-in nominal
90+05: Gravelly SAND

9541603 Sandy GRAVEL 4————! Casing partially collapsed during
160»165: Sl sandy GRAVEL | competion

1651902 Sandy GRAVEL | Type of filler, 21.0+222.1-ft
190+199.5: Gravelly SAND 8-20-mesh, bentonite crumbles
199.5+200.2: SAND

200.2+218: Sandy GRAVEL

se————] Depth top of seal: [222.1-tt]

219.5+225: Grevelly SAND ! : Type of seal:

2250240: Sancly GRAVEL HH : w3 /8-

2400245: S| gravelly SAND 228 H

245+249.5: Gravelly SAND &‘—‘-"‘i Depth top of sand pack: [_225.9-f1]
249.5+252: Sandy GRAVEL | 20+40-mesh s1licy sand

| Depth tE of screen: [.229,9-f1)

| Dapth bottom of screen . 0.6-1

e — 1 FiLL, 2514252-f¢
. | Depth to bottam of borehole: [ 252.0-ft)

Drawing By: RKL/2WO6-08,AS8  Date:_15Apr03

Reference:
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SUMMARY OF CONSTRUCTION DATA AND FIELD CBSERVATIONS
RESOURCE PROTECTION WELL - 299-W6-8

MELL DESIGNATION 299-u6-8
CERCLA UNIT 200 Aggregate Area Nanagement Study
RCRA FACILITY ites

HANFORD COORDINATES
LANBERT COORDIMATES

LR TR TR

M 45,5140 W 75,005.8 [200m-20May$2)
% 451,625  E 2,220,202  [HANCONV]

# 137,630.0m € 557,028.8m [NADA3-20Kay92)
Aug9l

DATE DRILLED H ug?
DEPTH DRILLED (GS) : 252.0-f¢
MEASURED DEPTH (GS) Not documsnt:

DEPTH TO WATER (GS) 233.6-Ft, Jul?l;

235.9-ft, 11Marts

&-in steinless steel, +0.9=229.9-ft;

&-in stainless stesl, +3.5+70.5-ft

4. T3-1t, INGVD ' 29- 20May92]
&91,34-f¢, Brass cap [NGWD'25-20May92)

Not Licable

229. 8-ft, 4-1n #10-slot steinless steel;

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED TNTERVAL
SCREENED INTERVAL

COMMENTS FIELD INSPECTION,
QTHER: Developed by Wydrostsr, cesing collapsed during completion.
AVAILABLE LOGS Geologiat
TV SCAN COMMENTS Not applicsble
DATE EVALLATED Not spplicable

EVAL RECOMMENDAT 10N Not spplicabie

oA peowe 9

LISTED USE LLBG Quarterly uater Level messurement, 18Mar11Mar3
Not on water sample schadule

PUNP TYPE H fiydrostar, intake 8§ 249.9-1t (GS)

MAINTENANCE H
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WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling Sample Backhoe to 20-ft
Method: rr Method: _Air returns
prilting Additives

Fluid Used:_None Used:

Driller’'s WA State

=TL_Ima.._HJm_ Lic Nr:_Not documented
prilling Company ]

Started: _14Jond2 Complete: _21May92

WELL TEMPORARY
NUMBER: 290-W6-11  WELL MO:z_Wé-MY #10A

Hanford
Coordinates: N/S —%7%;;

State WO 13 N il
Coordinates: ¥ §]. E _2.229_,&_
Start

Card #:_Not documented T___R___§
Elevation

Ground surfece (ft):_00.04 (Brass coo)

Depth to water: 243.9-ft 21MYOR
(Ground surface)_ -

GEMERALIZED Geologiat's
STRATIGRAPHY Log
Siaglightly

0s5: Mot documented

5#15: $ilty sancly GRAVEL
15+25: Sandy GRAVEL

25437: SAND

7wk s.ndy pebbly GRAVEL
44+59: 5L silty SAND
50w47: Sendy SILT

I +—————| Elavation of reference point: {702,86-ft)

(top of casing)
1 Keight of reference point above(_g.82-ft )
I ground surface
hd
| Dapth of surface seal [§. 3% 6-18 1
Typs of surfsce seal:Pry-
- - a

mmm_msmj.)rs_m
Cement grout, 4.3#9.46-1t

67«Th: No semple recovered
Téw81: SAND +—| 1.D. of riser pipe: [_4-in 1
81+90: 81 gravelly SAND Type of riser pipe:
81#87: CALICHE zone w/SAND/SILT/CLAY $tainless steel
874963 SAND
96»100: GRAVEL ! Dismeter of borehole,
100+140: Cobble to pebble GRAVEL 1 020.0-ft, 13-in nominal
140-135: Pebble to cobble GRAVEL 20.0-97.5-ft, 11-in nominal
185+194: Pebble GRAVEL —] 97.5#280.0-ft, 9-in nominal
196#201: SAND
201%214: Pebble GRAVEL
214%215.5: SAND
215.5»221: Pebble to ! Type of tiller, 9.6m237.4-ft
pebble cobble GRAVEL Bentonite crumbles
221=224: Pebble cobble GRAVEL
224%241.5: pohbm:. t:tbl | . ) ' L 282,0-443
e C & GRAVEL «——| Depth top of seal: -
24%.5+242.6: Pebble to cobble GRAVEL Type of seal:
242.6m245: Pebble to Bentonite hole Elt_»g
pebble cobble GRAVEL | Depth top of sand pack: 1_246.4-11)
24542472 SAND 20=40-mesh siljce send
247=260: Pebble cobble GRAVEL
260+280; Pebble to
pebble cobble GRAVEL | Depth top of screen: [_250,9-1¢]
=i -sl
- i t
[27.2-fvl

GLEE

| Bentonite hole plug, 273.9+278.2-ft

Orswing By:_RKL/ZWO6-11.ASB Date:_06Jyl93
Refersnce: uﬂ;-m-ﬁn-u-gﬂ

| Depth to bottom of horehole: [ 280,3-f0)
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
CERCLA UNIT

RCRA FACILITY
HANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED
DERTH DRILLED (GS)
MEASURED DEPTH (GS)

IR

DEPTH TO WATER (GS) :

CASING DIAMETER

ELEV TOP CASING
ELEV GROUWD SURFACE
PERFORATED INTERVAL
SCREENED [NTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION
LISTED USE

. MNP TYPE
MAINTENANCE

LU P T

RESOURCE PROTECTION WELL - 299-W6-11

299-96-11

200 Aggregate Arsa Management Study
LLBG/WHA -3

N 46,5004 W 74,564.0  [2000-07Aug92)
N 451,611 € 2,220,642 [HANCONY]

N 137,634.97m £ 567,162.8m [NADBS-07Aug92]
M

Y92
280.3-#t
ot documented
243.9-f¢, 21May92;

4-in stainleas steel, +0.9%250.9-ft;
6-in stainless steal, +2,8+70.5-1t

702.868-1t, MNGVD ' 29-07Aug92]
700.04-ft, Brass cap INGYD'29-07Aug92]
Not sppliceble

250.90271.2-ft, 4-in #10-slot stainless steel;
FIELD INSPECTION,

OTHER:

Geologist

Not spplicable

Not applicable

Not applicable

Hydrostar, intaske & 269.2-ft (GS)
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WELL CONSTRUCTION AND COMPLETION SUMMARY

prilling Sample Backhoe to 20-ft| MELL TEMPORARY
Method: ODEX sjr rotaty Method: Alr returns NUMBER: _299-W6-12 WELL NO:_W6-Mu #13A
Drilling Additives Hanford

Fluid Used:_None Used:_Not_documented Coordinates: N ;g! iﬁ
Driller's §. MacKinnon WA State State NAD 83 5’&%&1311
l—=Tt._im£D.._'!jm9_ Lic Ne:_Mot documented | Coordinates: & _ 451,612 € 2,219,832

prilling Company Start

Compary:_Jensen Drilling _ Location:Not documented | Card #:_Not documented 7 R S
Cate Date Elevation

Started:_15Jan?2 Complete:_13May92 Ground surface (ft): _689.64 (Brasg cap)

Depth to water: 230.7-ft O/May?2
u.}':m surfeced I asmmee! Elavation of reference point: [692.51-ft)
(top of casing)
| Meight of reference point abovel 2,87-ft ]
l_ ground surface

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

OwS: Not documented
5#15: Silty sandy GRAVEL
15+20: Sandy GRAVEL
20%22: SL silty SAND
22#45: Sandy GRAVEL
4560 SAND

60w72: Silty SAND
Ten81: Slrldv SILT

{ Dapth of surface seal [3,0010,0-1¢t)

Type of surface lell‘

253 E‘E f &-in surfnce
- t

| 8«20 mesh bentonite crumbles, 10.0+93.4-ft

81%85; a————| [.D. of riser pipa: [4-in 1}
ﬁ;i:g Sandy GRAVEL Typo of riser pipe:
" a

123+125: GMVEL
125#126: SILTY interbed
126+187: GRAVEL
187-196; SAND

1960200: Sandy GRAVEL
200»205: Gravelly SAND
205+231: Sandy GRAVEL
231+237: S| sandy SILT
237+259.3: GRAVEL

i Diameter of bonholo,
0%20.0-ft, 13-in nominal
20.0492.9-ft, 11-in nominal

-—. 92.9%257.3- ft ¢-in nominal

! Bentonite slurry seal, 93.4+237.9-ft

«—————1{ Depth top of sand pack: [237,9-f11
| Depth top of screen: [_261,3-f3)
5;‘ 10-slot, continous
- t it
b end ¢
! Depth bottom of screen (.257.3-f%)

£ Fill, 258.6w259.3-ft
- Depth to bottom of borehole: [_259,3-ft]

Drawing Sy:_RKL/2W06-12 .ASH Date;_056Jul93
Reference:_ MHC-SD-EN-DP-049
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
CERCLA UNIT

RCRA FACILITY
HANFORD CODRDINATES
LAMBERT COORDINATES

DATE DRILLED

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

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED [NTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION
LISTED USE

PUWP TYPE
MATNTENANCE

oo

TR L)

RESOURCE PROTECTION WELL - 299-W6-12

299-W6-12

200 Agoregats Area Mansgement Study
LLBG/WMA-5

N 45,503.4 W 75,3743 [2006-0TAug92)
N 451,612 E 2,219,032 [HANCONV]

N 137,435.30m B 566,915.91m [NADZ3-07Augf2)
Mayv2

259.3-ft

Not documented
230.7-ft, 2May92;

4-in stainless steel, +0.9241.3-ft;
& in stainless steel, #2,9+70.5-ft
692.51-ft, INGVD ' 29+07AugP2]
689.64-ft, Brass cap [NGVD'29-07Aug??]
Not applicable

261,.30257.3-ft, &-in M0-siot stainless steel;
FIELD INSPECTION,

OTHER:

Geologist

Hot applicable

Not applicable

Not applicable

Hydrostar, intake @ 256.6-ft (GS)
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WELL CONSTRUCTION AND COMPLETION SUMMARY

prilling s.f:: brive barrel
Method:

Method: g.hl; sggl.
brilling W Water Additives

Fluid Used:_$upply Used:__Not documented
Driller's

l-mTu.._umu___ Lic Nr:_Not documented
Drilling Comparry

Compeny:_Onwego Drilling Co  Location: Kernewick, WA
Started:_01Jun8? Complete:_ J0Jul87

WELL TEMPORARY
NUMBER: 200-W7-1 WELL NO:_None
Hanford

Coordinates: W/S _N 45,551 E/M _M 78,601
State

Coordinstes: W ___ 451,622 € _ 2,217,821
Start

Card #:__Not documented T R s

Elevation

Ground surface (ft): 683,55 (Brass cap}

Depth to water: -

(Ground surface)

GENERALIZED Geologist's
STRATIGRAPHY Log

Sew6: Slightly silty gravelly SANO
10~11: Slightty silty sandy GRAVEL
14+30: Si{lty sandy GRAVEL

30wb6k: Sendy GRAVEL

S4w?3:
T3n79:
TouB2:
82+99;

Y
Sandy silty CALICHE
CALICHE and SANO
Silty SAND

Elevation of reference point:

1690, 71-ft1
(top of casing)

Height of reference point above[_2,16-ft 1
ground surfsce

Depth of surface seal [

-ft

99»130: Coarse SAND | 1.0. of riser pipe: [ 4-in 1]
130+135: Slightly gravelly SAND Typa of riser pipe:
135+139: SAND w/calcareous MUDSTONE Stainless steel
and CLAY layers
139=142: SAND ! Dismeter of borehole,
142+190: 8ilty sandy GRAVEL 0n10-ft, 17-in nominal
190+194: Gravelly SAND 10#63.4-ft, 13-in nominal
194+244: Bilty sandy GRAVEL 63.4+157.1-ft, 11-in nominal
264=245: Gravelly silty SAND [ § 157.9%245-f¢, 9-1n nominal
':i:—| Type of filler, 3u217-ft
i Yolclay groyt
$:e————| Depth top of seal: [_212.0-f1)
: Type of seal:¥olclay pellets
;El.—ml Depth top of sand pack: (217-f1 1
20<30-mesh silica sond
{ Depth top of screen: [_224.90-ft)

Drawing By: RKL/2WOT-01,AS8  Dete:_15Apr9%

Reference:

Depth bottom of screen:
Depth bottom of borehole:
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-1

WELL DESIGNATION
CERCLA UNIT

RCRA FACILITY
HANFORD CODRDINATES
LAMBERT CUORDINATES
DATE DRILLED

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

CASING DIAMETER
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL

COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECCMMENDATION
LISTED USE

PUNP TYPE
MAINTENANCE

Su 68 48 S0 BN NS S e¥ W

Wt mg ma mn Em

209-u7-1

200 Aggregate Area Management Study
LLWMA-3

N &5,581 W 78,601 1200M-10DecB?
N 451,422 E 2,217,821 [100ec87)
Jula?

244 .8-ft

Not documented

226.0-1t, Jull?;

229.9-1t, 24Mar93

4-in stainless steel, +2.16224-ft
&600.71-4¢, 1200u-10Dec87]
688,55-ft, Brass cap [200M-10DecBT}
Not iicable

224%245-1t, 4-in #20-slot stainless steel;
2334243-ft, 8-in teleacoping, #30-slot, stainless steel

FIELD ENSPECTION,
OTHER:

Geologist, driller
Not applicable
Not applicable
Not applicable

LLBG Monthly watsr Level messurements, 01DecB87+24Mar93;

Not on water sarple schedule
Hydrostar

B.28



WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample Drive barrel WELL TEMPORARY
Method:_Cable tool Method:_Nard tool NUMBER : _299-Y7-11 WELL ¥O:_MuW-1
Dritling W Water Additives Nm::l;d

Fluid Used:_Supply Usad:__Not docymented | Coordinates: N/S 1] EN W
Driller's WA State State NADO3 13?,%5.6; mﬁﬁg%
Name:_G. Thomes Lic Nr:_0867 Coordinates: N 451,614 E _2,217.437
orilling Company Start

Compeny:_Kaiser Enginesrs _ Location: Henford | Card #: Mot documented T_ R_ S,

Date Date Elevation

Started:_10Apr91 Compl ete:_2éMay9] Ground surface (ft):_678.03 (8rass cap)

Depth to weter: hd
(Ground wrface ST0LBT Zikares
GENERALIZED Geclogist’s

STRATIGRAPHY Log
Slaslightly

| +—————! Elevation of reference point: [681,45-ft)
{top of casing)

| Height of reference point sbovel 3 42-ft 1
ground surface

| Depth of surface seal (1,920,0-f¢

O«25: Sandy GRAVEL

25430: Sl silty sandy GRAVEL
25+42: Serdy GRAVEL

#2+50: SILT

50w55; $ilty sandy GRAVEL w/caliche
55460: Gravelly SAND

60w45: SAND

65«70: Gravelly silty SAND
T0-75: 8L gravelly ailty SAND

|

a————! 1.0. of riser pipe: [4fn )

T5=80: Silty SAND Type of riser pipe:
80+85: 51 silty SAND Stainless steel

85+120: SAND

120+140: Sandy GRAVEL
140%155: Silty sandy GRAVEL
155+150: Sandy GRAVEL
1600165: Silty gravelly SAND
165+170: Sitty sandy GRAVEL
170+175: silty GRAVEL
175+185: $ilty sandy GRAVEL
185+195: Sandy GRAVEL
195200: Slty sandy GRAVEL
200%230: Sandy GRAVEL
2300234.%;: Silty sandy GRAVEL

l bmt;rfof b}orchole,
19.8-ft, 13-in nominal
L1 19.84165.5-¢%, 11-1n nominal
a—] 185.2+234.5-ft, 9-1n nominal

le——— Type of filler, 20.0-203.9-ft
#-20 meth bentonite crumbles

ta—! Depth top of seal: [_203.9-ft]
HH Type of seal:
.s wE /- P

E——l Depth top of sand pack: (_207,9-3)
20»40-mesh silice sand

! Depth top of screen: L211.5-f0
- 1 -

[—i Depth bottom of screen [L.232.0-f1

- ! Depth to bottom of borehole:  [_234,5-ft)

Orawing By: RKL/ZWOT-11,AS8  Oate:_1GApro3

Reference:
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
CERCLA UNIT

RCRA FACILITY
HAMFORD COORDINATES
LAMBERT COORDIMATES

DATE DRILLED

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

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE

PUMP TYPE
MAINTENANCE

o ws we 40 #R

YTy

. an TR NI .

-

RESOURCE PROTECTION WELL - 299-W7-11

299-u7-11%
200 Aggregate Area WMenagement Study

LLBG

N 46,512 N N [200M- 28May92]
N 451,614 E 2,217,437 CHANCONV]

N 137,836.0m E 566,186.2m [NADE3-28May92]
Ray?1

234 ,.5-ft

215.1-1t, May91;

219.8-1t 24Mar93

&-tn atainless steel, +0.9%211.5-ft;

6-in staintess steel, +3.42¢+70.5-ft
681.45-1¢ [NGVD ' 29-20May92)
678.03-ft, Brass cap INGVD'29-28May92]

Mot Licable

211, 0-ft, 4-1n #10-slot staintess steel
FIELD INSPECTION,

OTHER:

Geclogist, drillier

Not spplicable

Not applicable

Not appticable

LLBG Monthly water Level messurement, 24JanP2Z«24Mard3;
Not on water sample schedule

fiydrostar, intake 8 232.1-ft (TOC)
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Dritling Sample Drive barrel WELL TEMPORARY

Method: g.h!g Em!, Method:_Hard tool NUMBER: _299-W7-12 WELL NO:

orilling W Water Additives . llln::ci-d 18 246
Fluid Used: Supply Used:__Not documented | Coordinates: N/S [3 E/M

oriller's WA State State NADES N !s?,ti%.z; E !!EW
Name: T, Gifford Lic Nr:_0867 Coordfnates: N ___ 451,615  E 2,216,960
Prilling Comparry Start

Compeny: _!limnl__ Lmtion Hanford | Cerd ¥: Kot documented T___R_ S

Date Elevation

Started: 10Aprdd Cuq)l.to 20May9) Ground surface (ft):_684.54 (Brass cop)

i Peaely a7 S [N
{Ground surface) +——| Elevation of reference point: [£87,93-11)

{top of casing)

GENERALIZED Geologist's | helight of reference point above( _3.29-1t )
STRATIGRAPHY Log [_ ground surfsce
Si=plightly
| Depth of surface seal (1, 9%22.1-8)
Ov5: Sandy GRAVEL
5+10: Gravelly SAND Type of surface seal:Preo-
10+30: 8ilty sandy GRAVEL Axh-ft x &-in surface o -
35e30: 3iLty surdy GRAVEL T R DA E L
35¢50: Silty ssndy GRAVEL Coment -
50+56: S| milty sandy GRAVEL
S6+60: $ilty SAND
60%63: Sandy SILT
63+65: Comented sll.ty, sandy GRAVEL 1.D. of riser pipe: [_&-in 1
65075 Sil l'ype of riser pipe:
TS5+80: SL 8 lty sandy GRAVEL
80+110; S| gravelly silty SAND
110+115: L silty, sl gravelly SAND Oismeter of borehole,
115+120: SL gravelly SAND 0w21.4-ft, 13-in nominal
120»125: SL silty gravelly SAND 21.49164, 5- ft, 11-fn nominat
125+135;: Siity gravelly SAND —] 164 .5%245.0- ft 9-in nominat

135«140: 81 silty gravelly SAND
140+160: SL sandy silty GRAVEL
1604190 Sflty GRAVEL

190w225: Sandy GRAVEL | Type of filler, 22.1+207.8-ft
2254230: Gravelly SAND £+20 mesh bentonite crumbles
230m245: Sandy GRAVEL

R 12! Depth top of seal: [_207.8-ft)
H Type of seal:
H w3 /8-
E«————-—-—l Depth top of sand pack: [_214,6-ft)
10»20-megh silice spnd

| Depth top of screen: [_219.3-1t]
-in, #20-slot
[—l Depth bottom of screen [_240,0-fx1

e F{L1, 240.54245.0-ft
- Depth to bottom of borehole:  [_245,0-1t]

Drawing By: RKL/2W07-12,A58  Date: 16Apr93

Reference:
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
CERCLA WN1T

RCRA FACILITY
RAMFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED

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

CASING OTAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE

PUNP TYPE
MAINTENANCE

Lo

e

T

- w

RESOURCE PROTECTION WELL - 299-W7-12

299-wr-12
200 Aggregate Ares Nanagement $tudy

LLBG

N 45,516 W 78,246  [200M-07Sepd1]
N 451,615  E 2,216,960  [HANCONV)

N 137,636.3m E  566,040.8m [NADB3-07SepR1)
Hay91

245.0-ft

Not documented

224.0-1t, Jun®1;

226.0-1t, 24Mar93

4-in atainless stesl, +1,00219.3-ft;

§-in stainless steel, +3.29%70.5-ft
487.93-f¢ [NGVD * 29-07Sep?1]
684.64-1t, Brass cap (NGVD'29-07Sep?1]

Not spplicable

219.34240,0-Ft, 4-in #20-slot stainless steel
FIELD INSPECTION,

OTHER:

Geologist, driller

Not spplicable

Not applicable

Not applicable

LLBG Monthly uater level measurement, Z24Jan92+24Mard3;
Not on uater sample schadule

Hydrostar, intake 8 236.7-ft (GS)
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WELL CONSTRUCTION ANC COMPLETION SUMMARY

prilling Sample WELL TEWPORARY
Method: Method:_Merd tool NUMBER :_299-W7-3 WELL MNO:_None
brilling ﬁ W Yater Additives Hanford

Fluid Used:_Supply Used:_ Not documented | Coordinates: N/S N 46,520 E/M _Y 77,420
Priller's WA State State
Neme: Y, Moomsw Lie Nr:_Not documented | Coordinates: N 451,623 E_2.217.786
prilling Company Start

Company:_Onwego Drilling Co  Location: Kennewick, WA | Card #:_MNot documented T R__ 5
Date Date Elevation

started: _2TJyls7 Complate:__ 23Novd7? Ground surface (ft):_5673.71 (Brass cap)

Depth to water: -

{Ground mfuo)%ii:i:g ﬁ%& I «——————| Elevation of reference point: (676, 14-1%)

(top of casing)
| Height of reference point above[_2,43-ft )
ground surface

GENERALIZED Geologist's
STRATIGRAPNY Log

| Dapth of surface seal [_0w20-ft )

Iyp- of surface s:-l:l'

0»5: GRAVEL (Backhoe to 8-ft)
10w35: Stity GRAVEL
35+40: Gravelly silty CLAY
40w45;: $ilty sandy GRAVEL
#5+50: Gravelly sandy SILT
50-65: Silty sandy GRAVEL
&5«85: Gravelly silty SAND
85+95: Gravelly SAND

9541001 SAND

100»110: Gravelly SAND
110»126: Silty sandy GRAVEL
120+125: Silty gravelly SAND
125+145: 5ilty sandywsandy GRAVEL
145+140: Silty gravelly SAND
140+175: Silty sandy GRAVEL
175+180: Silty gravelly SAND
180+185: Sandy GRAVEL

185+195: Gravelly SAND

prot

squidistan .
pry bentonite 5+20-ft -

+——-———1 1.D. of riser pipe: [&-in )
Type of riser pipe:
Stainless steel

«———} Dismeter of borehole,
OnikB-ft, 21-in nominal
48e147-ft, 17-in nominal
147+230-t, 13-in nominal
230%350-ft, 11-in nominsl
350%476.7-ft, 9-in nominal

195+205: Sandy GRAVEL

205+220: $ilty gravelly SAND | Type of filler, 20=195-ft
220+235; Sandy GRAVEL fentonite slyrry

2354255: slightly silty»

slightly gravelly SAND
1 SAND W/CLAY 259+261-ft

262+280: Sandy GRAVEL
280+285: Gravelly SAND
285+310; Sandy GRAVEL=GRAVEL
315#320: Gravelly SAND
320-325: GRAVEL
325%345;: Silty sandy=sandy GRAVEL
345+350: Gravelly SAND
350-355: 8ilty sandy GRAVEL
355+370: Gravelly siltywgravelly SAND

SARD

380-390: $1lty sandy GRAVEL
390+400: Gravelly SAND

400+405: Sandy GRAVEL

405+410: Gravelly silty SAND
4102415 Silty sandy GRAVEL
4154420: Gravelly silty SAND
420+435: Sandy GRAVEL

435=445: Gravellywgravelly silty SAND
445+445: $ilty sandywsandy GRAVEL
A85+473: SANDwsandy GRAVEL
AT3w476.T: BASALT

{ Depth top of sesl: 196.0-f
Type of seal:¥olclay grout

i +——] Depth top of zand pack: [427,0-1t ]
29-30-mesh silica serd

Be—| Depth top of screen: [_449,0-1%)
i iﬁ.-n' i %-:igti gm;i& wrap
| Bepth bottom of screen: [_470.0-1t]

| Telescoping screen, “470-476.7-ft
- - conti r
stal te

| Depth to bottom of borehole: [ 476.7-ft)

brawing By:_RKL/2WO7-03.AS8 __  Date: 16Apr93
Raference:
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-3

WELL DESIGNATION
CERCLA WNIT

RCRA FACILITY
KANFORD COORDINATES
LAMBERT COORDINATES
DATE DRILLED

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

CASING DIAMETER
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL

COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATIOM
LISTED USE

PUMP TYPE
MAINTENANCE

 »e wm Bn e -

299-NT7-3

200 Aggregate Ares Nanagement Study
LLWMA-3

N 46,520 W 77,420 [200W-10DecB8T]
N 451,623 E 2,217,786 [HANCONV]

211.7-ft, Sepd7;

2A7.4-1t, 24Mar?)

4-in stainless stesl, +2.43449-ft
676.14-ft, [200u~ 100ec87)
673.71-ft, Brass cap [200M-10DecB7]

Not applicsble

L49wh70-ft, &-in #20-slot stainless steel;

“&4TOw4TT-ft, B-in telascoping, #30-siot, stainless steel

FIELD INSPECTION,
OTHER:

Geologiat, driller
Not applicable
Not appliceble
Not applicable

LLBG Monthly water level messurement, 01DecB7=24Mar93;

Not on wster sample schedule
Hydrostar
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample

Wethod: Cable tal . Wethod: ard tool
prilling N Mater Additives

priller's WA State
Nome: Lic Nr:_Not docymented
prilling

Company
Company:_Onwego Drilling Co  Location: Kennewick, WA
Date
Started: 305ep87 ~~ Comploete: 19Novd7?

WELL TEMPORARY
NUMBER: _299-W7-5 WELL NO:_None
hanford

Cocrdinates: N/S _N 46,509 EN W 75,018
State

Coordinates: W ___445,6%6  E _ 2,218,405
Start

Card #:_Not documented T___R___S,

Elevation

Ground surface (ft): 670,41 (Brass cap)

Depth to water: H!-E Eﬁg
(Ground surface)

GENERALIZED Geologist's
STRATIGRAPHY Log

3045;: Silty sandy GRAVEL
50,55;: $ilty gravelly SAND
&0: Gravelly silty SAND
65+T5: Silty gravelly SAND
80%105: Sandy GRAVEL
110+125: $ilty sandy GRAVEL
130»150: Sandy GRAVEL
155+185: $ilty sandy GRAVEL
190=200: silty gravelly SAND
205: $ilty sandy GRAVEL
210: $ilty gravelly SAND
215: Sravelly SAND

220: Sandy GRAVEL

225: Silty/clayey SAND

|| eelesiun
tta———| Depth top of seal: - ft]
B Type of seal: i ® -
HEES olc\a bl

Elevation of reference point: [673.05-ft
(top of casing)
Neight of reference point sbovel_2,64-f% ]
ground surface

Depth of surface seal

1.0. of riser pipe:
Type of riser pipe:
Stainless steel

Diameter of borehole,
0+10.0-ft, 17-in nominal
10.0+50.8-ft, 13-in nomnal
50.8~154.6-ft, 11-in nominel
154.60229.0-ft, 9-in nominal

Drawing By:_REL/2WO7-03 . ASB Date:_18ADI9T

Reference:

'......_—g Depth top of{und pack: -ft
10+20-mesh 3i1jca sand
| Depth tep 0{ screen: [_207,0-18]
- -slo
I———; Depth bottom of screen [ g2r.7-11)
! Depth to bottom of borehole: [_229.0-ft)
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-5

WELL DESIGNATION
CERCLA UNIT

RCRA FACILITY
NANFORD COORDINATES
LAMBERT COORDINATES
OATE DRILLED

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

CASING DIANETER
ELEV TOP CASING
ELEY GROUND SURFACE
PERFORATED INTERVAL
SCREENED [NTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE

PUMP TYPE
MAINTENANCE

o 49 mn an W

299-u7-5

200 Aggregate Area Management Study

LLWMA-3

N 46,509 '] 76,816 [200M-18Jul90)
N 445,614 E 2,218,405 [HANCONV)
NovB7

229.0-ft

ot documented

211.0-ft, Nov87;

213.5-§t, 24Mar93

4-In stainless stesl, +2.644207-1t

673.05- ¢, [200M-18Jul90)
&70.41-ft, Brass cap [2000-18Jul%0)

Not licable

207 T-ft, &-in #20-slot stainless steel;

FIELD INSPECTION, 204

Stainless steal casing.

S-fe by &-ft concrete pad, 4 posts, 1 removable

capped and Locked, brass cep in pad with well 1D.
Not in radiation zone.

OTHER:

Geologist, driller
Not applicable
Not applicable
Not applicable

LLBG Monthly water level measurement, 10DecB7«2iMar93
Not on water sample scheduls

Hydrostar
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WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling Sample
Nethod:_m%mL_ Method:_Hard tool
prilling ¥ Vater Additives

Fluid Used: Supply ~  Used: Not documented
Driller's WA State

M=TI.._I9.ls:l___ Lic Nr:_Not documented
brilling Company

Company:_Onweuo Drilling Go  Location:_Kennewick, WA

Datse Date

Started: 025epB87  Complete; _O2Nov87

WELL TEMPORARY
WUMBER: g99-W7-6 _ WELL NO: Mone
Hanford

Coordinates: N/S N 46,509  E/W ¥ 76,219
State

Coordinates: N ___ 431,615 € _ 2,218,967
Start

Card #:_MNot documented T_R__§
Elevation

Ground surface (ft):_676.25 (Bross cop)

Depth to water: -
(Ground surface) l 4————! Elevation of reference point: ([678.64-1t]

GENERALIZED Geologist's
STRATIGRAPHY Log

0~5: Mot documented
5+10: Sandy GRAVEL

10+15: Gravelly SAND
15+20: Sandy GRAVEL
20+35: $ilty sandy GRAVEL
35#45: Slightly silty gravelly SAND
45#55: Gravelly SAND

55«73: Slightly gravelly SAND

(top of casing)
! Height of reference point above(_2.39-ft )
ground surface

| Depth of surface geal [Q»200-ft )
Type of surface

75480; Gravelly SAND Nk *.—'—I 1.0, of riser pipe: {_&-in )|

BO=100: Gravelly silty SAND
100»105: Silty gravelly SAND
105«110: Gravelly silty SAND
110+175; Sandy GRAVEL
175+190: Silty sandy GRAVEL
190+195: Stity gravelly SAND
195+205: Silty sandy GRAVEL
205«210: Sandy GRAVEL
210+215: 8ilty sandy GRAVEL
215«230: Sandy GRAVEL
230=235: $ilty gravelly SAND
235+242.8: Silty sandy GRAVEL

$tainless steel

: |«——| Diameter of borehole,

0w51.2-ft, 13-in nominal
51.2«152-ft, 11-in nominal
152n242.8-1t, 9-in nominal

Type of filler, 3-200.5-ft
Bentonite slurey

Depth top of seat: {_200.5-ft)
Type of seal:Volclay pellets

l:epttol top of sand pack: [_205.5-ft1
10~20-mesh silica send

Depth top of screen: 9,0-
4-in, #20- ont i r

304 gtainless gteel

Papth bottom of screen: (_229,0-ft)

Telescoping screen, 231+241-ft
- - i

Drawing By: RKL/2WOT-0C,ASB  Date: 16Apr93

Reference:

Depth to bottom of borehole: (_242.8-f1)
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
CERCLA UNIT

RCRA FACILITY
HANFORD COORDINATES
LAMBERT LOORDINATES
CATE DRILLED

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

CASING DIAMETER
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL

COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION
LISTED USE

PUNP TYPE
MAINTENANCE

T T

RESOURCE PROTECTION WELL - 299-W7-6

299-u7-6

200 Aggrsgats Area Nanagement Study
LLWMA-3

N 46,509 M 76,219  [200M-100eca7]
uwz.;n,us E 2,218,987 [HANCONV]

N

242.8-1¢

Not documented

218.0-ft, Sepld7;

219.4-ft, 2iMard3

4-in stainless steel, +2,39%209-ft

678.64-1¢ [200u- 10D ecA7)

676.25-ft, Brass cap [200M-10Dec8?)

Not licable

209»229-ft, &-in #20-alot stainlass steel;

2310241-ft, B-in telascoping, #30-slot, stainless steel
FI1ELD INSPECTION,

OTHER:

Geologiet, driller

Not applicable

Hot applicable

Not applicable

LLBG Monthly water level measurement, C1Dec87+24Mar93;
Not on water sasple schedule

Hydrostar
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WELL CONSTRUCTION AND COMPLETION SUMMARY

prilling Sarmple Drive barrel
Hethod: g.h;g Eml Mathod:

brilling W Water Additives

Fluid Used:_Sypoly Used:

Driller's WA State

lszl.._cg.mm____ Lic Nr:_Not documented
pritling Company

Started: 230ct39 = Complete: 2MNov89

WELL TEMPORARY
NUMBER: _299-W7-7 WELL WO:_None
Hanford

Coordinates: N/S N 46,509,% E/M M 76,;1;.7
State MADA3 137,636, 66,567 . 1m
Coordinates: N 451,615 E _¢2.218.687
Start

Card #:_Not documented T_R___ 8
Elevation

Ground surface (ft):_671.96 (Brass cap)

Depth tc water: 8-1
(Ground lurfnco)ﬂl:ﬁ:ﬁ ﬁﬁ%}
GENERALIZED Geologist's

STRATIGRAPHY Log
Sleslightly

0030: Muddy sandy GRAVEL

30«35: Gravelly sandy MUD

35«45: Gravelly muddy SAND
45+50: Muddy sandy GRAVEL

50+55: S| gravelly sl muddy SAND
55%60: SAND

60-65: Sl gravelly SAND

65+70: S1 gravetly sl muddy SAND

I +«—————! Elevation of reference point: ([§74,94-ft)

(top of casing)
| Height of reference point sbovel 2,98-ft )
[_ ground surface
} Depth of surface sesl 2=17,4-11)
Type of surface seal:Pre-
b4-ft x &
& squidistant protec B
} grout-Portiand Cement

iﬁ-ﬂm. 2,017, 4~ft

¥

70+75: Gravelly SAND —]—1 [.D. of riser pipe: [_&-in ]

105+110: Sl muddy gravelly SAKD
110+135: Sandy GRAVEL
135«145: Muddy sandy GRAVEL

Type of riser pipe:
Stoinless steel

Diemoter of borehole,
0»20.2-1t, 13-in nominel

145+155: Sandy GRAVEL Iq—. 20.2+227.5-ft, 9-in nominal

155+230: Muddy sandy GRAVEL

——| Type of filler, 17.4»198-ft

ite er

| Depth top of seal: [198.0-1)
Type of seal:
3/8-in Volclay peltets

| Depth top of sand pack: (_202.7-f£)
20v60-mesh silice send
| Depth top of screen: {_207.1-ft)

1 channe

[g27.2-f1)

Drawing By:_RKL/2WOT-07.ASH Date:_16Apro3 .
Reference:_WHC-MR-0204

{ Depth to bottom of borshole: [ 230,8-111
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-7

WELL DESIGNATION 299-\7T-7
CERCLA LhAT 200 Aggregate Area Management Study
RCRA FACILITY LL8G

NANFORD COORDINATES
LAMBERT COORDINATES

N 46,509.3 W 76,518.7 [2008-29Jan90]
N 451,615 E 2,218,687 [HANCONY)

¥ 137,436.3m E  566,567.1m [NADS3-29Jan?0]
Nov9

DATE DRILLED

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

CASING DIAMETER

[T T 13

211.8-ft, Novd9;

215.0-ft, 24Mard3

&-in stainless steet, +0.90207-ft;
6-in stainless steel, +2.90+70.5-ft
ELEV TOP CASING 674.94-F¢ (200u-29Jan?01
ELEV GROUMD SURFACE 671.96-1t, Brass cap [200MW-29JanP0)
PERFORATED INTERVAL : Not applicable

SCREENED INTERVAL 207.14227.8-ft, &-in #10-slot stainless steel, with channel pack
COMMENTS FIELD INSPECTION,

OTHER:

Geologist, driller

Mot applicable

Not applicable

Not applicable

o e

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION

LISTED USE LLBG Quarterly water level measurement, 27Feb90+24Mar93;
‘Not on water sample schedule

PUMP TYPE H Hydrostar

MAINTENANCE H
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample Drive barrel WELL TEMPORARY

MNethod: E&L; Eggl Method:_Hard tool NUMBER:_299-W7-8 WELL NO:_None
orilling W Water Additives ".ﬂrf-:'i.d s

Fluid Used:_Sypply  Used:__Not docymented | Coordinates: N/S _N 46, g.g E/M _M m,;gg,!
pritier's WA State State NADE3 137,637 .0m 566,761,
Nerwe:_L. Cordon Lic Ne:_Not documented | Coordinates: N 451,61 E __2,218,326
pritting Company start

Compary:Rasin & Ronge Pritl . Location:Not documented | Card #:_ Mot documented T._R_ 8

Date Date Elevation

Started:_190ctB9 Complete:_13Dgch? Ground surface (ft):_684.40 (Brass cgo)

R Ao
(Ground surfacs)
GENERALIZED Geologist's

STRATIGRAPHY Log
Sl=glightly

I «—| Elavation of reference point: [687,35-ft)
{top of casing)
| Helght of reference point abovel[ 2,95-ft)
I_ ground surface

{ Depth of surface seal [2=+18,7-ft1

Type of surface seal:Pre-mix concret
4xb-ft x &-in surfece pad to J-ft

On20: Sandy GRAVEL (trace CORBLES
20%28.5: Muxidy sandy GRAVEL
28.5+35: Sandy NUD
35639.5: Muddy SANO (trace CALICHE)
39.5+48: Sandy GRAVEL
{finas 47«48-ft)
43+51: 51 gravelly SAWD
51«57: Muddy sandy GRAVEL
57+59: Gravelly SAND
S9n78: SAND
78+85: Gravelly SAND
85+110: Sarxly GRAVEL {(trace COBBLES)

4 _equl

out-p

+———|—1| 1.D. of riser pipe: [L4in 1)
Type of riser pipe:
§tainless steel

110+120: SAND Dismeter of borehole,
120»130: Sandy GRAVEL O»18.7-ft, 13-in nominal
130+235: Muddy sandy GRAVEL —— 13.7%244.5-ft, 9-in pominal

235+240: S| muddy grmlly sm
240w254 ,5: Muddy sendy GRA

! Type of filler, 18.7=215-ft
I ﬁ; mesh' bentonite

$14———! Depth top of seal: [_215.0-¢3
Type of seal:
- lay t ts
| Depth top of sand pack: [ 217,3-ft)
h siljca sand
! Depth top of screen; [219,8-f¢)
~ -glo £
il r—-t Depth bottom of screen [_240,6-f¢)

Ga———] FiLL 243.40264.5- 1
) o Depth to bottom of borshote: [ 240.6-ft)

Drawing By:_RKL/2W07-08,A58 Date: JSADC93
Reference: WHC-MR-0204
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-8

WELL DESIGNATION H 299-u7-8
CERCLA WNIY H 200 Aggregate Ares Hanagement Study
RCRA FACILITY LLbG

HANFORD COORDIMATES
LAMBERT COORD IMATES

N 46,5098 W 76,880.1 [200W-29Jan90]
N 451,614 E 2,218,326 [HANCONV]
N 137,637.0m E 566,761.Tm [NADB3-2%Jan®0]

" e owe

DATE DRILLED H Decd?
DEPTH DRILLED {GS) : 240.6-ft
MEASURED DEPTH (GS) : Mot documented

DEPTH TO WATER {GS) 229.2-ft, Novd9;

228.8-ft, 24Mars3

4-in stainless steel, +ND-207-ft;
&-in stainless steel, +2.95+70.5-ft
687.35-f¢t, [200M-29Jan90)
684 .40-ft, Brass cep [200u-29Jar$0]
Not applicable

219.8+240.6-ft, 4-in M0-slot stainless steel, with channel pack
FIELD INSPECTION,

OTHER:

Geologist, driller

Not applicable

Not applicable

Not applicable

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION

[TOF TR TRrTY

LISTED USE LLBG Wonthly water level measurement, 27FebP0-24Mar93
Not on water sample schedule

PUNE TYPE H Hydrostar

MAINTENANCE :
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Dritling Sample Drive barrel WELL TEMPORARY

Method: Method:_Nsrd tool NUMBER :_299-W7-9 WELL MO:_WS-Mt
brilling !ﬁ ¥ Water Additives Hanford

Fluid Used:_Supply Used:__Not documented | Coordinates: /S _N %.259,; EN

briller's WA State State  NADES ,Ghb, E 525%
Hame: R, Thorsen Lic Nr:_Not documented Coordinates: N 457,649 E 2,236,317
pritl Company $tart

Company:_Kaiser Engingers  Locatfon: Hanford | Card #:_Not documented T ___R_§

Date Date Elevation

sStarted:_030ctdY Complete:_11ADre0 Ground surface (ft):_&89.11 (Brass cap)

D to water: -
ot rteoii bt ioaes T ——

Elevation of reference point: [692,09-ft]
(top of caning)

GENERALIZED Geologist's | Weight of reference point abovel 2,98-fL )
STRATIGRAPNY Log l_- ground surface
Slaslightly . h of .
Depth of surface seal [2+19,0-ft)
O0%10: Gravelly muddy SAND '
10+20: Wuddy sandy GRAVEL
20#25: Sandy GRAVEL
25+45: Muddy sandy GRAVEL
65+70: SL gravelly sl muddy SAND
T0#751 Muddy SAND
75+82: Muddy sandy GRAVEL
820841 SAND
85+90: Gravelly SAND a——————1 .0, of riser pipe: [4-in ]
954104: 81 gravelly st muddy SAND Type of riser pipe:
104138z SAND Stainless steel
138144 S muddy SAND
144+155; Sandy GRAVEL Pismeter of borshole,
155+160: Gravelly SAND — —1 O»143.5-ft, 11-1n nominal
160%205: Sandy GRAVEL ——1 143.5¢252,3-f¢, 9-in nominal
205+245: uddy sandy GRAVEL ]
245¢252.2: Not documented, no samples
| Type of filler, 20.2+209.8-ft
I £-20 mesh bentonite crumbles
i1 t;e————] Depth top of seal: [_209.8-ft]
HH 1 Type of seal:
HE H -in Volcl le
+————] Depth top of n?nd pack: [ 214,.3-1¢3
20+40-mezh 3jlicy sand

' |_.= Depth ;:p of screen: L220.3-fu

it j—-—} Depth bottom of screen 1,1-f

se————| Volcley tablets, 242,Bw248.4-ft

il
IR e | FILL 248.4«252.2-ft
A'—'—| Oepth to bottom of borehole: [ _252.2-ft1

Orawing By:_RXL/2WOT-09.ASH Dats:_16ADr93
Raference: WHC-MR-0205
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
CERCLA UNLT

RCRA FACILITY
HANFORD COORDINATES
LAMBERT COORDINATES

(NAD 83)

OATE DRILLED

DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO WATER (G5}

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORAYED INTERVAL

. SCREENED INTERVAL
CONMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE

PUNP TYPE
MAINTENANCE

- @ e e oW o o= ne 3n

RESOURCE PROTECTION WELL - 299-W7-9

299-IT-9
200 Aggregate Area Nanagement Study
LLEG

N 45,5493 W T8,838.9 [200M-30Aug?0)
N 451,649 E 2,216,317 (HANFORD CONV]
N 137,646.59m E  565,544.83m [NADSS-30Aug90)

52.2-ft

Mot documented

227.0-ft, Nov89;

230.0-ft, 246Mar93

4-in atainless steel, +1.0%220.3-ft;

&-in stainless steel, +2.98-+70.5-ft

692.09-ft, [2000-30Aug0]

689.11-ft, Erass cap [2000-30Aug?0)

Not licable

220.3%241.1-1t, &-in M0-slot stainless steel, with channel pack
FIELD IMSPECTION,

OTHER:

Geologist, driller

Not applicable

Not applicable

Not applicable

LLEG Monthly water Leval measurement, 19AproO-24Mard3;
Not on Water sample schedule

Hydrostar
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WELL CONSTRUCYION AND CONPLETION SUMNARY

Drilling Sample WELL TEMPORARY

Method: ;ﬂlg sml Method:_Hyrd tool NUMBER:_299-W8-1 WELL NO:_Nons
orilling W Vater Additives Hanford

Fluid Used:_Supply Used:__Not docymented | Coordinates: N/S N 46,551 E/v _M 79,200
trilier's WA State State

Name: L, Byiteng Lic Nr:_Not documented | Coordinates: N 451,650 € 2,268,987
brilting Company Start

Company:_Orwego Drilling Co  Locetion: Kennewick, WA | Card #:_MNot documented T____R___ S

Date Date Elavation

Started: D9Jyrl7  Completer_23JIR7 | Ground surface (ft): 699,45 (Brass cop)

Coround wur face AT -E-F Fihars
(Ground surface)

GENERALIZED Geologist's
STRATIGRAPHY Log

' «—— ! Elevation of reference point: [I01,33-1%]
(top of casing)

,—l Neight of reference pofnt abovei_1,88-ft 1
v

ground surface

| Depth of surface seal [_Ow206-f11

O0=5: Backfill
Su65: Sandy GRAVEL Type of surface seal:Prg-
65+80: Gravelly SAND h-ft x 6-1 ace

80+90: Gravelly sandy SILT
90w05: Silty sandy GRAVEL
95105: Sandy GRAVEL
$05+110: Slightly silty gravelly SAND
110+115: $lightly gravelly SAND
115+135: slightly gravelly silty SAND
135+145: Silty SAND ‘
145+155: Slightly gravelly silty SAND
155+165: Silty gravelly SAND

165+180: Sandy sandy GRAVEL

180+195: Sandy GRAVEL

195+200: $ilty sandy GRAVEL

200+205: Silty/clayey GRAVEL
205+210: Gravelly silty SAND
210#270.5: Silty sandy GRAVEL

Voleclay bentonite grout

1.0. of riser pips: [_4-in )|
Type of riser pipe:
Stainless steel

+—— Diometer of borehole,
0e82.7-F¢t, 13-in nominal
62.7»156.8-ft, 11-in nominal
156.8%270.5-ft, 9-in nominal

! Type of flllor,f}'m-ft
Yolclay bentontite grout

Depth top of seal: [206,0-7¢ ]
Type of seal:Volclay pellets
| Depth top of l?l'ﬂ pack: [210.5-ft )
20=30-mesh silice sand
| Depth top of screen: [ 236.2-1t]
= ~slot, conti x
! bepth bottom of screen: £_256.5-ft]

| Telescoping screen, 257-267.7-ft
304 statnless steel

+——emm} Depth to bottom of borehole: [ 270,5-f1]

Drawing By:_RKL/2WOB-01.ASE Date:_16Apro3

Reference:
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
CERCLA UNIT

RCRA FACILITY
HANFORD COORDINATES
LAMBERT COORDINATES
DATE DRILLED

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

CASING DIAMETER
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL

COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
OATE EVALUATED
EVAL RECOMMENDATION
LISTED USE

PUMP TYPE
MAINTENANCE

LT PP T .- e e we d4 W e B4 &8 SR NS SE S0 M2 W

RESOURCE PROTECTION WELL - 299-W8-1

299-we-1
200 Aggregate Arss Management Study

LLUMA-3

N 45,551 W 79,200 {2005-10Decs?)
N 451,650 E 2,216,006 CHANCONV)
Juls?

270.5-f¢

Not documented

239.6-ft, Seplds;

240.4-Ft, 24Mard3

4-in steinless steel, +1.884202-ft

01.33-ft, {2008- 100ec87)
699.45-1t, Brass cap [200W-10DecE?)
Not spplicable

236%256-Ft, 4-in #20-slot stainless steel;

257+267-ft, 8-in telescoping, #30-slot, stainless steel
FIELD ENSPECTION,

OTHER:

Geologist, deiller

Not applicable

Not applicable

Not applicable

LLBG Monthly water level measurement, 01DecB7+24Mar93;
Not on water sample schedule

#tydrostar
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample WELL
Mathod: _Cable tool Method:_Hard tool {(nom) | WUMBER:_ 699-48-71 AS214 UELL Iﬂ'
prilling Additives Hanford
Fluid Used:_\ater Used:_Not documented | Coordinates: N/S _N 47,838 E/ _M 70,660
priller's WA State State
N-=Tmmr_!mm__ Lic Nr:_Mot documented | Coordinates: N __ 432,958 = € _2,226,562
briiling Company Start ’
Compeny:_Not docymented  Location:Not documented | Card #:Not documented = T_13M R_Z5E $_3161
Date Date Elavation
Started: 24AugSé Complete: _265ep56 | Ground surfece:_§86.5-ft Estimeted
e o R
(Ground surface) ——uu-}! Elevation of reference point: [588,15-ft]
{top of casing)
GENERAL 1 2ZED priller's } Helght of rnfcr-ncc point abovel_1,65-ft )
STRATIGRAPHY Log I_ ground surface
| tepth of surface seal &) ]
Ow7; TOP SOIL-GRAVEL No surface sasl documented:
Tu27: BOULDERS-GRAVEL
27wi2: SAND-SILT-some GRAVEL
42067 : SAND
&7=72: SAND-GRAVEL-COBBLES
T2w81: COBBLES-SAND-GRAVEL
B81+90: SAND-GRAVEL-COBBLES
90+95: Cemented SAND-GRAVEL-COBBLES-SILT
93«116: SAND-SILY-GRAVEL
115+152: SAND-SILT-GRAVEL (Boulders) le—————] 8-in 1D carbon steel casing,
152»170: SAND-GRAVEL-BOULDERS, no SILT + -
170%204: SANC-SILT-GRAVEL
2840295: BAND-GRAVEL
295%303: SAND-GRAVEL-SILT | #———] 9-in nominal hole, 0»303-ft
303+305: SAND and SILT
REMED1ATI1ON:
Jun?3 by Page
Slotted casing,
assimed 2IP251-Ft [HANFORD WELLS)
| 8-in casing perforations,:
+ 3 vad+1 B
] 12302~ holes/f
DIE ¢
AR
(Fernn |
- | Borehole drilled depth: [ 305-fy )

Drawing By:
Date

Reference : ANFORD WELLS

DTRaDepth to bottom,
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
CERCLA UMIT

RCRA FACILITY
HANFORD COORDINATES
LAMGERT COORDINATES
DATE DRILLED

DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH YO WATER (GS)

CASING DIAMETER
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAJLABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE

CURRENT USER

PUMP TYPE
MAINTENANCE

LR T LI LI T TR TR Py

e b AL e 08

L LI L LT

- o

RESOURCE PROTECTION WELL - 699-48-71

&99-48-T1

Mot licable

Mot wlicﬁlt

N 47,838 W 70,660 {HANFORD WELLS)
N 452,958 E 2,224,542 (HANCONV]
Sgst

305-ft

283.6-ft, 12Jul93

264 .0-1t, 265ep56,

262.8-1ft, D2Juné

8-in, from +1.6=303-1t

688.15-ft [HANFORD WELLS]

686.5-ft Estimated

239302~ 1t

Not applicsble

FIELD LMSPECTION, 12Jul93,

8-in carbon steel casing.

No pad, o posts. Capped and locked.

No permenent identification. Not in a radiation zone.
OTHER:

dritler

Not applicable

Not applicable

Not applicable

Sitewide semisnnuel w/l messurement, 01JunBiw02Jundé,
WHC ESEM w/t monftoring,

PL sitewide sampling and w/l monitoring

Electric submersible

Haintenance activities documented in the Henford Wells Datsbass System
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WELL COMSTRUCTION AND COMPLETION SUMMARY

brilling Sample MELL TENPORARY
Wethod:_Cable tool Mathod:_Hard tool {(nom) | NUMBER: 699-49-79  AS221 WELL NO:

prilling Additives Hanford

Fluid Used:_Yater Used:_Topsoil, clay Coordinates: N/§ _N 48,600 € M T9,122
Driller's WA State State

ln:remnm.u__ Lic Wr: Mot docymented | Coordinmtes: W 433,600 E _2.216,070
prilling Comspany Start

Company: Mot documented  Location: ND | Card #:Not documented = T _13M & 25N 5 3601
Oate Date Elevation

Started:__2&Mayil Complete:_06Jylss Ground surfece: 688 1-ft Estimated

Depth to water: 270-

(Ground wrfuccjgg;iffé Hsm I wmmee! Elevation of reference point: (5689,20-ft)

(top of casing)
GENERAL 1ZED oriller's } Height of reference point above[ 1,1-ft )
STRATIGRAPNY  Log r_ ground surface
v
— Depth of surface seal [_ND 1

0w20: ! I I l;plurfnce seal documented:

20%22: Grey SAND Hizs 4xk-ft concrete pad

22+25: Black SAND

25+30: GRAVEL

30n35: Black SAND

35+40: Black and white SAND

A0md5:
4547
47+50;

CLAY, SAND and GRAVEL

Coarse BEW SAND & tittle GRAVEL
: Fine BEW SAND, Little GRAVEL/CLAY
S50«85: SAND, CLAY & little GRAVEL
854952 SAND & CLAY w/very Little GRAVEL
95+117: SAND & CLAY

117+120: SAND, CLAY & ROCKS

120-123: SAND & GRAVEL w/little CLAY
123»130: SAND & GRAVEL

130+135: Grey SAND

135+140: SAND & GRAVEL

140~150: GRAVEL & Little SAND

150#154: SAND & GRAVEL

154e159: SAND

159=150: SAND, GRAVEL & ROCKS

160#163: Fine grey SAND

163+180: SAND & GRAVEL some ROCKS
180+200: SAND & little GRAVEL & ROCKS
200-210: SAND, GRAVEL, ROCKS w/some CLAY
210%225; SAND, ROCKS E some CLAY
225+265;: SAND, CLAY  ROCKS

265+270: SAND & silty GRAVEL

270=277: SAND, GRAVEL & little CLAY

134 ]

1 | 2R3#235
{ I 15-560-
£ 3-ft

r—

+————1 9-in nominal hole, Qu"265-ft

+————1 B-in 1D carbon steel casing, #1.1-7265-ft

8-in casing perforations,
~ft, & cyts/fy

£3924%-1t, & cuts/ft

cut/ft

. 2 cuts/ft

nal hole, ~265+290-ft

L

0-f

27T280: SAND & GRAVEL, some ROCKS
2804285: Silty sandy GRAVEL
285+290: Silty SAND & GRAVEL

290 SAND & GRAVEL

REMEDIATIONS:
Aug54, Gentz,
Perforated 235+265-ft
Aug74, K. Bultena
Perforated 225+235-ft
Fill to 280-ft
Mar30, M. Bultena
Set cement plug @ 279-ft

Drawing By:_RKL/SNATWTO ASE
Date 1 _235ephh
Reference :_HWANFORD UELLS

DTBaDepth to bottom,
- F

B.49




SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HANFORD COORDINATES
LAMBERT COORDINATES
DATE DRILLED

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

CASING DIAMETER
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED 1MTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE

CURRENT USER

PUNP TYPE
MATNTENANCE

RESOURCE PROTECTION WELL - 699-49-79

699-49-T9

Not spplicable

Mot applicsble

N 483,600 W 79,122 [HANFORD WELLS]

N 453,699 E 2,215,073 [HANCONY]

Julsd

290.0-1t

279.4-1t, 21FebN

“270-ft JuliB

233.8-1t, 01JunPé

8-in, carbon stesl, +1.1»"265-1¢

689.20-ft [HANFORD WELLS)

688.1-ft, Estimated

225+265-f¢

Not spplicable

FIELD INSPECTION, 21FebPY,

8-in carbon stesl casing. Capped and locked

Has éxé-ft ped, no posts, identification stamped on BN {n pad.
Mot in radiation zone.

OTHER;

Oriller

Not applicable

Not applicable

Mot spplicable

Sitowide semiannual w/l measurement, 26Novéd=01Jundé;
ER characterization and WHC ESEM w/l monitoring,
PNL sitewide sampling and w/l monitoring
Electric submersible

Naintensnce activities documented in the Hanford Wells Database System
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WELL CONSTRUCTION AND COMPLETION SUMMARY

briliing Sample MNELL TENPORARY
Wethod: Cable tool  Method: Mard togl (nom) | NUMBER: §99-51-75 _ AS232 VELL WO

prilting Additives Nenford

Fluid Used:_Yater Used:__Not documented | Coordinates: N/S _N 50,667 E/M N 75,151
Drilter's WA State State

Name:_Gentz Lic Nr:_Not docynented | Coordinates: N 455,776 € _2.220.06k
oriliing Company Start

Comparyy:__Not documented _ Location:Not documented | Card #:Not documented = T_13M R _23E 5 2501
Date Date Elevation

Started: __21Aug57 Complete:_040ctS? Ground surface:_632.3-ft Estimeted

Depth to water: hd

(Ground surface) | «——| Elevation of reference point: [641,.51-ft)
{top of casing)

GENERAL 1 ZED Drilter's I—} Height of reference point sbovel_2.25-ft }

STRATIGRAPHY Log ground surface

— | Depth of surface sesl (. ] 1
0+15: BOULDERS, GRAVEL and SAND No surface sesl documentsd
15+45: BOULDERS, GRAVEL
45+55: COBBLES-BOULDERS +———1} B8-1n ID carbon steel caaing, +2,2-376.7-ft
55+65: BOULDERS-GRAVEL
65+75: COBBLES-GRAVEL-BOULDERS +«————} 9-1in roninal hole, 0«376,7-1%

75+100: COBBLES-GRAVEL

100+120;: SAND, GRAVEL end COBBLES
120+130: COBBLES and GRAVEL
130»160: GRAVEL, SAND and SILT ——————| 2,0625-in tubing, *NO+370-ft
160+170: COBELES, GRAVEL, SAND & 5ILY
170=215: GRAVEL, SAND and SILY
215+225: SAND-STONE

22542303 COBELES-GRAVEL -SAND
230%235: GRAVEL and SAND

235#240: Coarse SAND, Little GRAVEL
260m255: SAND-GRAVEL

255+260: SAND, GRAVEL and COBBLES

260270: GRAVEL and SAND 8-in casing perforations,
270m275: SAND Little SILY 1 190+235-¥¢, 6 holes/ft
2754280: SAND-GRAVEL-SILT ! L 3 70-ft. 2 b

280+285: SAND-GRAVEL iR ho
285+295: SAND, COBBLES, GRAVEL

295+305: Coarse GRAVEL-fine SAND Coment plug, 235+343-f¢
305+320: Small and coarse GRAVEL, = 15

fine SAND
320+335: Coarse GRAVEL and SAND
335«340: SAND-SILT-GRAVEL
3404345: SAND-GRAVEL
345+350: SAND-GRAVEL-CORBLES
350#350: SAND, GRAVEL, BASALT COBBLES :
350»365: SAND and GRAVEL : —] Sand Fill, 245+365-ft
365+370: SAND-SILY-GRAVEL :
J70+375: SAND, GRAVEL, BASALT
375+380: SAND, GRAVEL, BASALT

arxi COBBLES
JB0+382: RASALY Gravel peck, i82- )
Piazometer screen, -f
B-in nominal hole, - - f
Borehole drilled depth: (_382.0-f1]
699-51-75P
Drawing By:
Date H
Reference : WANFORD WELLS
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA WNIT

WANFORD COORDINATES
LAMBERT COORDINATES
DATE DRILLED

DEPTH DRILLED (GS)
NEASURED DEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAMETER

ELEV- TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDAT 10N
LISTED USE

CURRENT USER

PUMP TYPE
MAINTENANCE

PR T R T T

RESOURCE PROTECTION WELL - 699-51-75

899-51-75

Mot applicable

Mot applicable

® 50,667 W 75,151 [Hanford Welis)

N 455,776 E 2,220,044 [HANCONVY]

OctS?

382.0-ft

Not documented

193.0-ft, OctST

191.6-ft, 01JunSé

8-in, carbon steel, +2.25«376.7-ft,
2.0635-n, +M+370-1¢

641.51-Ft [HANFORD MELLS]

639.3-f¢, Estimated

190370-ft

370375, plezometar

FIELD INSPECTION, 31JanP0,

2-in carbon staet cesing. Capped and locked
No pad, posts or parmenent identification,
Not in radiation zone.

OTHER;

Drillﬂ'“ wl

Not appticable

Mot applicable

Mot Licable

STtewide semisnnusl w/( measursment, 150ct57+01Jun4;
WHC ESEM w/\ monitoring,

PNL sitewide sampling, w/l monitoring and charscterization
Electric submersible

Maintenance activities documented In the Henford Wells Database System
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Appendix C

Hydrographs and Serviceability Information for SALDS
Tritium-Tracking Wells

Figures C.1 and C.2 are composite hydrographs of SALDS tritium-tracking wells grouped by general
locations relative to the SALDS. Each group is compared with the hydrograph of the SALDS proximal
well 699-48-77A Separate hydrographs of the SALDS proximal wells are presented in Figure 2.4.

Table C.1 contains well construction and serviceability information for 21 wells in the SALDS
tritium-tracking network. Records for well 699-51-75P are limited and were excluded from these plots.
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Figure C.1. Hydrographs for Wells in the SALDS Tritium-Tracking Network Southeast (top) and North,
Northwest, and East (bottom) of the SALLDS Drainfield (see Figure 1.3 for locations)
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Figure C.2. Hydrographs for Wells in the SALDS Tritium-Tracking Network Southeast (top) and South
(bottom) of the SALDS Drainfield (see Figure 1.3 for locations)
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Appendix D

Tritium Results from SALDS Tritium-Tracking Wells



Appendix D

Tritium Results from SALDS Tritium-Tracking Wells

The following table lists analytical results for tritium for groundwater samples from all 21 SALDS
tritium-tracking wells through July 1999. The records begin with January 1995, approximately one year
prior to the beginning of SALDS operation. Older wells, constructed during the 1960s also have tritium
records dating from that period, but are excluded for brevity as are records for two wells dropped in 1997,
299-W6-5 and 299-W7-2. The entire record for all wells may be viewed in the HEIS database.
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Well
299-We-11
299-We-11
299-W6-11
299-We-11
299-W6-11
299-W6-12
299-W8-12
299-W6-12
299-W6-12
299-We-12
299-W6-12
280-W6-6
299-W6-6
299-W6-6
299-W6-6
299-W6-6
299-W6-7
299-W6-7
299-We-7
299-W6-7
299-W8-7
299-We-8
299-W6-8
299-Wée-8
299-W6-8
299-W6-8
299-W6-8
299-W6-8
299-W6-8
299-W7-1
299-W7-1
299-W7-1
299-W7-1
299-W7-1
299-W7-1
299-W7-1
299-W7-1
299-W7-1
299-W7T-1
299-W7-11
209-W7-11
299-W7-11
299-W7-11
299-W7-11
299-W7-11
299-W7-11
299-W7-11
299-W7-11
299-W7-11
299-W7-11
209-W7-12
299-W7-12
299-W7-12
293-W7-12
299-W7-12

Table D.1. Tritium Resulis for SALDS Network

Result
9450
8390
8200
6200

020
563
394
360
410
480
540
19
17.9
63
160
257
42900
45000
41000
36000
41000
886
723
810
700
920
860
1000
770
176
-160
66.04
-51.2
73.2
162
180
10.8
-76.4
«6.65
90.2
-144
-41.442
79.3
102
162
180
111
52.2
-20.5
=57
183
120
=21
-104.37
69.1

Total Error

Units
860.6 pCilL
794 pCilL
pCiL

pCi/lL

pCi/L
221.7 pCilL
228 pCiflL
pCHL

pCilL

pCiL

pCift.

184.7 pCiL
203 pCill.
pCilL

pCiL

pCiL

3295 pCifll-
3460 pCill
pCifL

pCill.

pCiL
2447 pCilL

pCI/L
205.7 pCill
223 pCi/lL
187.2 pCllL
202 pCilL
196 pCi/L
pCiL

pCifL

191 pCi/k.
185 pCi/lL
185 pCiiL
200 pCilL
224 pCilL
179.8 pCin
210 pCi/lL
211 pCill.
pCi/L

pCi/L

200 pCilL
187 pCifL
199 pCilL
181 pCilL
206 pCilL
201.8 pCilL
198 pCi/lL
175.5 pCilL
211 pCilL

D.2

CcCcCcCcCccecCcCccCcccococcoccccccCC

Qualifier

ccccc

ccCcc
s

[

Collect Date
08-Mar-95
15-Sep-85
18-Dec-96
13-Nov-87
11-Sep-98
09-Mar-95
15-Sep-925
18-Dec-98
18-Dec-96
13-Nov-97
11-Sep-98
09-Mar-95
18-Sep-95
19-Dec-98
12-Nov-97
11-Sep-98
08-Mar-95
18-Sep-85
19-Dec-96
12-Nov-97
11-Sep-98
08-Mar-95
21-Sep-95
18-Dec-96
13-Nov-87
05-Mar-98
05-Mar-98
11-Sep-98
25-Mar-99
13-Mar-95
11-Sep-95
07-Mar-86
10-Sep-96
12-Mar-97
17-Nov-97
05-Mar-98
12-Mar-98
10-Sep-98
10-Mar-99
13-Mar-95
11-Sep-95
11-Mar-96
10-Sep-96
11-Mar-97
17-Nov-87
05-Mar-98
10-Mar-98
10-Mar-98
14-Sep-98
11-Mar-98
13-Mar-95
13-Mar-95
12-Sep-95
11-Mar-96
18-Sep-96



Table D,1. (contd)

Well Result  Total Emor Units Qualifier  Collect Date
299-W7-12 724 208 pCilL u 10-Mar-97
299-W7-12 -42.5 230 pCik u 04-Sep-97
299-W7-12 43 196 pCill u 10-Mar-98
269-W7-12 -28.7 189 pClL U 14-Sep-98
298-W7-12 -14.3 184 pCiflL u 10-Mar-9¢
269-W7-3 226 208.7 pCilL 13-Mar-95
299-W7-3 -36.8 187 pCilL u 12-Sep-95
299-W7-3 103.92 188.9 pCiL U 07-Mar-96
299-W7-3 -182 233 pCiL U 17-Sep-96
209-W7-3 -31.7 189 pCiL v 12-Mar-97
299-W7-3 90.7 184 pCiL U 10-Sep-97
209-W7-3 35.8 197 pCilL U 10-Mar-93
299-W7-3 -49.8 214 pCilL U 16-Sep-98
299-W7-3 -26.1 183 pCi/l. U 10-Mar-69
299-W7-5 260 203.6 pCi/L 14-Mar-85
299-W7-5 331 221 pCiL 12-Sep-95
209-W7-5 99.315 196.3 pCifl. U 08-Mar-86
299-W7-5 174 255 pCil U 17-Sep-96
299-W7-5 56.9 208 pCi/L u 31-Mar-97
299-W7-5 330 208 pCill J 08-Sep-97
299-W7-5 271 198 pCiL U 11-Mar-98
299-W7-5 115 213 pCiL U 15-Sep-88
299-W7-5 40.8 188 pCill. u 11-Mar-99
299-W7-6 487 230.6 pCiiL 20-Apr-85
299-W7-6 376 223 pCliL 13-Sep-95
299-W7-6 271.12 204.7 pCilL ‘ 29-Mar-98
- 298-W7-6 318 227 pCilL J 16-Sep-96
209-W7-6 199 210 pCilt U 12-Mar-97
299-W7-6 84.1 238 pCiL u 04-Sep-97
299-WT7-6 418 259 pCill 04-Sep-97
209-W7-6 270 pCUL 17-Nov-97
299-W7-6 150000 pCi/L 17-Nov-97
299-W7-6 240 pCirL . 05-Mar-98
299-W7-6 381 220 pCin J 11-Mar-98
299-W7-6 222 236 pCL U 15-Sep-98
299-W7-6 345 208 pCilL J 10-Mar-99
299-W7-7 350 210.1 pCilL 14-Mar-95
209-W7-7 216 213 pCiL 12-Sep-95
299-W7-7 384.46 215.5 pCil. 08-Mar-96
'299-W7-7 435 234 pCiL 10-Sep-96
299-W7-7 293 225 pCiL  J 10-Sep-96
209-W7-7 am 211 pCifL J 12-Mar-97
299-W7-7 233 203 pCilL U 10-Sep-97
289-W7-7 ' 18.9 198 pCiL U 11-Mar-88
209-W7-7 18 219 pCilL U 15-Sep-98
209-W7-7 186 207 pCilL U 09-Mar-99
299-W7-8 451 217.2 pCiil 14-Mar-95
209-W7-8 354 222 pCiLL 14-Sep-85
299-W7-8 400.29 209.7 pCifl. 11-Mar-96
299-W7-8 a3 228 pCilL J 10-Sep-86
299-W7-8 b£) 219 pCiL u 11-Mar-97
209-W7-8 491 264 pCilL 11-Sep-97
289-WT-8 422 225 pCifL 11-Mar-98
209-W7-8 268 222 pCilL u 15-Sep-98
299-W7.8 314 207 pCirt J 11-Mar-99
299-W7-9 69.2 181 pCilL U 14-Mar-85
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Table D.1. (contd)

Well Result Total Error  Units Qualifier Collect Date
299-W7-9 20 205 pCifL U 13-Sep-95
299-W7-9 115.63 190.6 pCi/L U 11-Mar-96
299-W7-9 -51.7 202 pCiiL UJ 10-Sep-96
299-W7-9 195 205 pCil U 12-Mar-97
299-W7-9 25.1 189 pCi/l u 10-Sep-97
299-W7-9 81.9 200 pCifL U 10-Mar-98
299-W7-9 -86.3 189 pCiL u 15-Sep-98
299-W7-9 223 200 pCinL u 11-Mar-99
299-W7-9 172 196 pCilL U 11-Mar-99
299-W8-1 45.1 189.4 pCil u 14-Mar-95
29%-W8-1 3.07 200 pCHL u 13-Sep-95
299-W8-1 176 1935 pCiL. - U 11-Mar-96
299-W8-1 156 216 pCilL UJ 10-Sep-96
299-W8-1 215 pCHL u 23-Jan-97
298-Wa-1 425 194 pCil, U 12-Mar-87
209-W8-1 212 pCIL U 02-Apr-97
299-W8-1 182 pCiL U 04-Sep-97
299-W8-1 173 pciL U 17-Dec-97
299-W8-1 200 pCIL U 06-Feb-98
289-Wa-1 05 196 pCiiL U 12-Mar-98
2998-W8-1 227 pCi/L U 15-Apr-98
299-Ws-1 263 pCilL U 09-Jut-98
289-W8-1 221 220 pCiilL U 15-Sep-98
296-W8-1 274 pCi/L U 20-0Oct-98
299-W8-1 141 pCi/L U 13-Jan-99
299-W8§-1 193 198 pCiiL U 11-Mar-99
299-We-1 193 pCi/l U 20-Apr-99
299-wWa-1 220 pCi/t. 13-Jul-99
699-48-71 128 203 pCilL U 18-Apr-95
699-48-71 27.8 197 pCilL U 18-Apr-95
699-48-71 456 215 pCifL 23-Sep-95
699-48-71 2.559 200.1 pCi/lL U 18-Mar-96
699-48-71 -123.83 192.5 pCilL 18-Mar-96
699-48-71 -118 182 pCilL U 17-Mar-97
699-48-71 147 219 pCilL U 18-Mar-98
699-48-T7A 343 pCifL U 04-Feb-95
699-48-77A 3060 pCifL U 17-Apr-95
699-48-77A 86.9 232 pCilL u 12-Jul-95
699-48-77A 142 224 pCin. 27-Jul-95
699-48-77A 149 200 pCin. u 24-0ct-95
699-48-77A 64.5 194 pCill. 1] 24-Oct-95
699-48-7TA 260 pCilL U 15-Jan-96
698-48-77A 300 pCiL U 03-Apr-96
699-48-77A 300 pCi/lL U 03-Apr-96
B899-48-T7TA 135.05 207.7 pCilL 03-Apr-96
6599-48-T7A 74000 pCi/L 15-Jul-96
699-48-77A 210000 pCill. 06-Aug-86
699-48-77A 210000 pCiL 06-Aug-96
B899-48-77A 270000 pCi/L 23-Aug-96
699-48-T7TA 450000 pCilL 23-Oct-86
699-48-77A 450000 pCill 23-Oct-96
699-48-77A 500000 pCilL 23-Jan-97
699-48-77TA 490000 pCi/L. 23-Jan-97
699-48-77A 530000 pCifl. 02-Apr-97
699-48-77A 2000000 pCi/l 04-Sep-97
699-48-7T7A 1700000 pCilL. 17-Dec-97
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Table D.1. (contd)

Well Result Total Error  Units Qualifier Collect Date
699-48-77A 1600000 pCi/L. 17-Dec-97
699-48-77A 920000 pCi/L 06-Feb-98
699-48-T7A 270000 pCi/lL 15-Apr-98
699-48-77A 260000 pCi/L 15-Apr-98
699-48-77A 970000 pCilL 08-Jul-98
699-48-77A 140000 pCiL 20-Oct-98
699-48-77TA 140000 pCi/L 20-Oct-88
609-48-77A 30000 pCif. 13-Jan-99
699-48-77A 15000 pCl/L 20-Apr-99
6909-48-77A 15000 pCi/L 20-Apr-99
899-48-77A 18000 pCi/L 14-Jul-99
699-48-77C 609 pCiflL 04-Feb-95
699-48-77C 584 pCiL 04-Feb-95
699-48-77C 543 pGi/lL 17-Api-85
699-48-77C 465 pCi/L 17-Apr-95
699-48-77C 231 240 pCi/L U 12-Jul-95
699-48-77C 336 212 pCifL J 24-Oct-95
699-48-77C 390 pCi/L 15-Jan-96
699-48-77C 350 pCilL 15-Jan-96
699-48-77C 300 pCiL u 03-Apr-96
699-48-77C 410 pCi/L 15-Jul-96
899-48-77C 390 pCiiL 06-Aug-96
699-48-77C 3000 pCiL 23-Aug-96
699-48-77C 180 pCiL 1 23-Aug-96
699-48-77C 580 pCi/L 23-0ct-96
699-48-77C 2100 pCifL 23-Jan-97
699-48-77C 420 pCi/L 02-Apr-97
699-48-77C 580 pCilL 02-Apr-97
699-48-77C 270 pCifL 04-Sep-97
609-48-77C 4100 pCi/L 17-Dec-97
699-48-77C 1300 pCI/L. 056-Feb-98
699-48-77C 630 pCiL 06-Feb-98
699-48-77C 310 pCiL 15-Apr-g8
699-48-77C 261 pCi/L U 09-Jul-98
699-48-T7C 2100 pCiiL 20-Oct-88
899-48-77C 8100 pCiL 13-Jan-88
699-48-7T7C 35000 pCi/l. 20-Apr-99
699-48-T7C 77000 pCi/L 13-Jul-99
699-48-77C 77000 pCifL 13-Jul-99
699-48-770 343 pCiiL U 04-Feb-95
699-48-77D 305 pCi/L 17-Apr-95
699-48-77D 39.1 22¢9 pCilL U 12-Jul-95
680-48-77D 102 233 pCiL U 12-Jul-95
699-48-77D 57.9 194 pCi/L 9] 24-Oct-95
699-48-77D 240 pCi/L ) 15-Jan-96
699-48-77D 300 pCin. ] 03-Apr-96
699-48-77D 400 pCift. U 15-Jul-96
609-48-77D 400 pCi/L U 15-Jul-96
699-48-77D 380 pCi/L U 06-Aug-96
699-48-77D 410 pCi/L 23-Aug-96
699-48-77D 180 pCifL U 23-0Oct-96
699-48-770 410 pCi/L 23-Jan-87
699-48-77D 380 pCiflL 02-Apr-97
699-48-77D 69000 pCifL 04-Sep-97
699-48-77D 80000 pCifL 04-Sep-97
699-48-77D 970000 pCi/lL 17-Dec-97
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Table D.1. (contd)

Well Resuit Total Error  Units Qualifier Collect Date
699-48-77D 2100000 pCi/L 06-Feb-98
699-48-77D 1800000 pCilL 15-Apr-98
699-48-77D 1100000 pCiiL 09-Jul-98
699-48-77D 1100000 pCifL 09-Jul-98
609-48-77D 730000 pCi/L 20-Oct-98
699-48-77D 540000 pCi/lL 13-Jan-99
899-48-77D 540000 pCiL 13-Jan-99
699-48-77D 600000 pCifL : 20-Apr-99
699-48-77D 610000 pCifL 14-Jul-99
699-49-79 154 205 pCiil. U 18-Apr-95
699-49-79 127 207.8 pCillL 01-May-95
699-49-79 246 201.1 pCilL 01-May-85
699-49-79 17.912 200.7 pCif. U 22-Apr-86
699-49-79 162 pCifL U 17-Nov-97
699-49-79 238 226 pCilL U 18-Mar-98
696-49-78 140 pCi/l. 8] 25-Mar-99
699-51-75 3.58 212 pCilL 17-Aug-95
699-51-75 -27.115 187.3 pCi/L 08-Jul-96
699-51-75 -9.24 196 pCifL u 24-Mar-97
699-51-75 -34.9 222 pCilL u 18-Mar-98
699-51-75 257 pci. U 11-Sep-98
699-51-75 225 pCilL ) 11-Sep-98
699-51-75 140 pCi/L U 25-Mar-99
699-51-75 140 pCifL. v 25-Mar-99
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Appendix D

Tritium Results from SALDS Tritium-Tracking Wells

The following table lists analytical results for tritium for groundwater samples from all 21 SALDS
tritium-tracking wells through July 1999. The records begin with January 1995, approximately one year
prior to the beginning of SALDS operation. Older wells, constructed during the 1960s also have tritium
records dating from that period, but are excluded for brevity as are records for two wells dropped in 1997,
299-W6-5 and 299-W7-2. The entire record for all wells may be viewed in the HEIS database.
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Well
299-W6-11
289-We-11
299-W6-11
299-We-11
299-W6-11
299-W6-12
299-W8§-12
299-We6-12
299-W6-12
299-W6-12
299-W6-12
299-We-6
298-\W6-6
299-W6-6
299-W6-6
299-We-6
299-W6-7
299-We-7
299-We-7
299-Ws-7
209-W8-7
299-W6-8
299-W6-8
299-We-8
280-We-8
209-We-8
299-W6-8
299-Ws-8
299-W6E-8
299-W7-1
299-W7-1
299-W7-1
299-W7-1
299-W7-1
299-W7-1
299-W7-1
299-W7-1
299-W7-1
299-W7-1
299-W7-11
299-W7-11
280-W7-11
299-W7-11
299-W7-11
299-W7-11
299-W7-11
299-W7-11
299-W7-11
299-W7-11
299-W7-11
200-W7-12
298-W7-12
209-W7-12
298-W7-12
299-W7-12

Table D.1. Tritium Results for SALDS Network

Result
9450
8360
8200
6200

920
563
394
360
410
480
540
19
17.9
83
160
257
42900
45000
41000
36000
41000
886
723
810

700

920
860
1000
770
176
-160
66.04
-51.2
73.2
162
180
10.8
-76.4
-6.85
90.2
-144
-41.442
79.3
102
162
180
111
52.2
-20.5
-57
183
120
=21
-104.37
69.1

Total Error

Units
8606 pCilL
794 pClL
pCIUL

pCHL

pCi/L

221.7 pCilL

184.7 pCilL.
203 pCilL

32905 pCilL
3460 pCilL

244.7 pCill.
241 pCitt

pGif
205.7 pCilL
223 pCilL
187.2 pCilL
202 pCilL
196 pCilL

pCiL

pCiL

191 pCifll
185 pCilk
185 pCilL
200 pCi/lL
224 pCilL
179.8 pCilL
210 pCilL
211 pCilL
pCi/L

pCi/L

200 pClL
197 pCilL
199 pCifL
181 pCi/lL
208 pCifl
201.8 pCilL
198 pCi/lL
175.5 pCilL
211 pCi/l.

D.2

Qualifier

ECCC ccccc

CCCCCCCCCCCC‘ECCCCCCCCC

Collect Date
08-Mar-95
15-Sep-85
18-Dec-96
13-Nov-87
11-Sep-98
09-Mar-95
15-Sep-95
18-Dec-96
18-Dec-96

© 13-Nov-97
11-Sep-98
09-Mar-85
18-Sep-95
19-Dec-96
12-Nov-97
11-Sep-98
08-Mar-95
18-Sep-95
19-Dec-96
12-Nov-97
11-Sep-98
08-Mar-95
21-Sep-95
18-Dec-96
13-Nov-97
05-Mar-98
05-Mar-98
11-Sep-88
25-Mar-89
13-Mar-95
11-Sep-95
07-Mar-96
10-Sep-96
12-Mar-97
17-Nov-97
05-Mar-98
12-Mar-98
10-Sep-98
10-Mar-99
13-Mar-95
11-Sep-95
11-Mar-86
10-Sep-96
11-Mar-97
17-Nov-97
05-Mar-98
10-Mar-98
10-Mar-98
14-Sep-98
11-Mar-99
13-Mar-95
13-Mar-95
12-Sep-95
11-Mar-96
18-Sep-96



Table D.1. (contd)

Well Result  Total Emor Units Qualifier Collect Date
299-W7-12 721 209 pCi/L U 10-Mar-97
286-W7-12 -425 230 pCil u 04-Sep-97
299-W7-12 43 196 pCilL U 10-Mar-98
209-W7-12 -29.7 198 pCiL U 14-Sep-98
200-W7-12 -14.3 184 pCilL u 10-Mar-99
299-W7-3 226 2087 pCilL 13-Mar-85
299-W7-3 -35.8 197 pCiL U 12-Sep-85
299-W7-3 103.92 188.9 pCilL U 07-Mar-96
299-W7-3 -182 233 pCiL U 17-Sep-96
299-W7-3 -3.7 189 pCilL U 12-Mar-97
299-W7-3 80.7 1984 pCilL U 10-Sep-97
299-W7-3 ass 197 pCilL U 10-Mar-93
299-W7-3 -49.8 214 pCill U 16-Sep-98
299-W7-3 -26.1 183 pCi/lL U 10-Mar-99
299-W7-5 260 203.6 pCIL 14-Mar-95
299-W7-5 33 221 pCilL 12-Sep-95
289-W7-5 99.315 196.3 pCi/lL U 08-Mar-86
289-WT7-5 174 255 pCilL U 17-Sep-96
298-W7-5 56.9 209 pCilL U 31-Mar-97
209-W17-5 330 208 pCilL J 08-Sep-97
299-W7-5 27.1 198 pCliL U 11-Mar-98
299-WT7-5 115 213 pCiL U 15-Sep-08
299-W7-5 40.8 188 pCil. U 11-Mar-89
209-W7-6 487 230.6 pCiL 20-Apr-95
299-W7-6 ' 376 223 pCilL 13-Sep-95 |
299-W7-6 271.12 204.7 pCill . 29-Mar-96
-299-W7-6 319 227 pCitl. J 16-Sep-96
299-W7-6 199 210 pCiL U 12-Mar-97
299-W7-6 84.1 238 pCiL u 04-Sep-97
299-W7-6 418 259 pCilL 04-Sep-97
209-W7-6 270 poiL 17-Nov-97
299-W7-6 150000 pCiL 17-Nov-87
299-W7-6 240 pCilL ~ 05-Mar-98
209-W7-6 361 220 pCilL J 11-Mar-98
299-W7-6 222 236 pClL U 15-Sep-98
2089-W7-6 345 208 pCifL J 10-Mar-99
290-W7-7 350 2101 pCilL 14-Mar-95
209-W7-7 216 213 pCilL 12-Sep-85
299-W7-7 384.465 215.5 pCinL 08-Mar-96
299-W7-7 435 234 pCil. : 10-Sep-86
299-W7-7 293 225 pCilL J 10-Sep-96
209-W7-7 301 211 pCilL J 12-Mar-87
209-W7-7 233 203 pCifll U 10-Sep-97
299-W7-7 18.9 198 pCiL U 11-Mar-98
299-W7-7 18 219 pCiL U 15-Sep-98
299-W7-7 188 207 pCilL U 09-Mar-99
299-W7-8 451 217.2 pCilL 14-Mar-95
299-W7-8 354 222 pCilL 14.-Sep-95
280-W7-8 409.29 209.7 pCilL 11-Mar-96
299-W7-8 331 228 pCilL J4 10-Sep-96
299-W7-8 . 231 219 pCilL U 11-Mar-97
299-W7-8 491 2684 pCi/L 11-Sep-97
299-W7-8 422 225 pCilL 11-Mar-98
200-W7-8 268 222 pCil U 15-Sep-98

- 298-W7-8 314 207 pCiL J 11-Mar-99
299-W7-9 69.2 191 pCilL U 14-Mar-95
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Table D.1. (contd)

Well Result Total Error  Units Qualifier Collect Date
299-W7-9 90 205 pCifll u 13-Sep-95
299-W7-9 115.63 190.6 pCi/L U 11-Mar-96
299-W7-9 -51.7 202 pCifL ) 10-Sep-96
299-W7-9 195 205 pCin. u 12-Mar-97
200-W7-9 251 189 pCi/L U 10-Sep-97
200-W7-9 819 200 pCil u 10-Mar-88
299-W7-9 -88.3 199 pClL u 15-Sep-98
298-W7-9 223 200 pCiL U 11-Mar-99
299-W7-9 172 196 pCilL u 11-Mar-99
299-W8-1 451 189.4 pCi/L U 14-Mar-95
299-Wa-1 3.07 200 pCi/L u 13-Sep-95
299-wWs-1 176 183.5 pCi/L U 11-Mar-96
299-Wa-1 156 218 pCiiL uJ 10-Sep-96
299-W8a-1 215 pCi/L u 23-Jan-97
299-W8-1 425 194 pCilL u 12-Mar-97
299-W8-1 212 pCilL u 02-Apr-97
299-Wa-1 182 pCi/L 0] 04-Sep-97
299-W8-1 173 pCiiL ] 17-Dec-97
299-Ws-1 200 pCi/L u 06-Feb-98
299-wW8-1 95 196 pCilL U 12-Mar-98
299-Ws-1 227 pCi/lL U 15-Apr-98
299-Wsa-1 263 pCiL 9] 09-Jul-98
299-W8-1 221 220 pCilL 9] 15-Sep-98
299-Wa-1 274 pCilL v 20-Oct-98
299-W8-1 141 pCilL U 13-Jan-99
299-W8-1 183 198 pCilL u 11-Mar-99
299-W8-1 193 pCillL v 20-Apr-99
299-W8-1 220 pCifl 13-Jul-99
699-48-71 128 203 pCilL u 18-Apr-95
699-48-71 27.8 197 pCiL U 18-Apr-95
699-48-71 456 215 pCilL 23-Sep-95
699-48-71 2.559 200.1 pCifL U 18-Mar-96
699-48-71 -123.83 192.5 pCin. 18-Mar-86
699-48-71 -118 182 pCilL U 17-Mar-87
699-48-71 147 219 pCilL ] 18-Mar-98
6599-48-77A 343 pCiL U 04-Feb-95
699-48-77A 300 pCill u 17-Apr-85
699-48-7TA 86.9 232 pCilL u 12-Jul-85
699-48-77TA 142 224 pCilL 27-Jul-95
699-48-7TA 149 200 pCin. U 24-Oct-95
6§99-48-77TA 64.5 194 pCilL u 24-Oct-95
609-48-77A 260 pCiiL u 15-Jan-96
699-48-77A 300 pCill. U 03-Apr-96
699-48-77A 300 pCilL. u 03-Apr-96
699-48-77A 135.05 207.7 pCift 03-Apr-96
699-48-7TA 74000 pCifl 15-Jul-96
699-48-77A 210000 pCifL 08-Aug-96
699-48-T7TA 210000 pCiiL 06-Aug-96
699-48-77A 270000 pCi/L. 23-Aug-96
698-48-77A 450000 pCiL 23-0ct-96
699-48-77TA 450000 pCill. 23-0ct-96
699-48-77A 500000 pCiiL 23-Jan-97
699-48-77A 490000 pCifl 23-Jan-97
699-48-7T7TA 530000 pCiflL 02-Apr-97
699-48-T7A 2000000 pCifL 04-Sep-97
699-48-7T7A 1700000 pCi/L. 17-Dec-97
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Table D.1. (contd)

Well Result Total Error  Units Qualifier Collect Data
699-48-77A 1600000 pCi/L. 17-Dec-97
699-48-77A 920000 pCill. 08-Feb-08
6599-48-7T7TA 270000 pCi/L 15-Apr-98
609-48-77A 260000 pCiL 15-Apr-98
899-48-77A a70000 pCi/L 09-Jul-98
699-48-7TA 140000 pCi/L 20-Oct-98
699-48-77A 140000 pCiL 20-Oct-98
608-48-77A 30000 pCiL 13-Jan-99
699-48-77A 15000 pCiL 20-Apr-99
690-48-77A 15000 pCifL 20-Apr-99
699-48-77A 18000 pCi/L 14-Jul-99
6899-48-77C 609 pCi/L 04-Feb-95
699-48-77C 504 pCi/L 04-Feb-95
699-48-77C 543 pCi/lL 17-Apr-95
699-48-77C 465 pCilL 17-Apr-95
609-48-77C 23 240 pCilL u 12-Jul-95
899-48-77C 338 212 pCilL J 24-Oct-95
699-48-77C 380 pCiL 15-Jan-96
899-48-77C 350 pCilL 15-Jan-96
899-48-77C 300 pCifL U 03-Apr-96
699-48-77C 410 pCiA. 15-Jul-96
699-48-77C 390 pCifL 06-Aug-96
899-48-77C 3000 pCill. 23-Aug-98
699-48-77C 180 pCi/lL U 23-Aug-96
699-48-77C 580 pCi/L 23-0Oct-96
699-48-77C 2100 pCi/lL 23-Jan-97
699-48-77C 420 pCi/L 02-Apr-g7
699-48-77C 580 pCi/L 02-Apr-97
699-48-77C 270 pCiflL 04-Sep-97
699-48-77C 4100 pCifL 17-Dec-97
699-48-77C 1300 pCifL 06-Feb-98
699-48-77C 630 pCi/L 06-Feb-98
699-48-77C 310 pCi/L 15-Apr-98
699-48-T7C 261 pCi/lL u 09-Jul-98
699-48-77C 2100 pCi/L 20-Oct-98
699-48-77C 8100 pCi/L 13-Jan-99
699-48-77C 35000 pCi/L 20-Apr-99
699-48-77C 77000 pCi/L 13-Jul-99
699-48-77C . 77000 pCi/lL 13-Jul-99
669-48-77D 343 pCHL U 04-Feb-95
899-48-77D 305 pCiiL 17-Apr-95
699-48-77D 39.1 229 pCilL u 12-Jul-95
699-48-77D 102 233 pCilL U 12-Jul-95
699-48-77D 57.9 194 pCi/lL U 24-0ct-95
699-48-77D 240 pCi/L u 15-Jan-96
699-48-77D 300 pCilL U 03-Apr-98
699-48-77D 400 pCilt L 15-Jul-86
699-48-77D 400 pCHL U 15-Jul-96
699-48-77D 380 pCi/L U 06-Aug-96
699-48-77D 410 pCi/L 23-Aug-96
699-48-77D 180 pCifL U 23-0Oct-96
699-48-77D 410 pCifL 23-Jan-97
699-48-77D 390 - pCilL 02-Apr-97
699-48-7T7D 69000 pCi/L 04-Sep-97
699-48-77D 80000 pCi/L 04-Sep-97
699-48-77D 970000 pCiL 17-Dec-87
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Well

689-48-77D
899-48-77D
699-48-77D
698-48-77D
699-48-77D
699-48-77D
699-48-77D
699-48-77D
699-48-77D
699-49-79
899-49-79
699-49-79
699-49-79
699-49-79
6899-49-79
699-40-79
699-51-75
899-51-75
899-51-75
899-51-75
699-51-75
699-51-75
699-51-75
699-51-75

Table D.1. (contd)

Result Tota! Error  Units Qualifier Collect Date

2100000 pCi/L 06-Feb-98
1800000 pCilL 15-Apr-98
1100000 pCifL 09-Jul-98
1100000 pCilL 09-Jul-98
730000 pCiiL 20-Oct-988
540000 pCiiL 13-Jan-99
540000 pCi/L 13-Jan-99
600000 pCi/L 20-Apr-9¢
610000 pCi/L 14-Jul-98
154 205 pCi/lL ) 18-Apr-95

127 207.8 pCi 01-May-95
2486 201.1 pCi. 01-May-95
17.812 200.7 pCilL U 22-Apr-96
162 pCi/lL u 17-Nov-87

238 226 pCilL U 18-Mar-98

140 pCi/L U 25-Mar-89
3.58 212 pCifL 17-Aug-95
-27.115 187.3 pCi/l. 08-Jul-96
-9.24 196 pCi/lL U 24-Mar-97
-34.8 222 pCilL U 18-Mar-98
257 pCiL u 11-Sep-98

225 pCi/l. u 11-Sep-98

140 pCil. U 25-Mar-99

140 pCiL U 25-Mar-99
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Appendix E

Analytical Results for Constituents with Enforcement Limits
in Groundwater at the SALDS

Tables E.1 through E.4 list ail results above method detection limits for constituents with enforcement
limits specified in Special Condition S1. of the SWDP for the SALDS. These tables include all results
through July 1999 for the proximal wells 699-48-77A, 699-48-77C, and 699-48-77D, and background
well 299-W8-1. Only results from proximal wells were compared with enforcement limits, thus the
reason for footnote (b) throughout the “Enforcement Limits” column in Table E.1. Comments noting
“see text” are issues concerning the constituent that are discussed in the main body of the document.
Constituents with few results (“n” column) indicate that most results are below detection. Mean
-

x) and standard deviation (s) are calculated for each constituent with more than one detection. Hanford
Site background values are determined by Johnson (1993) (“B1” column) and DOE-RL (1997) (“B.2”
column).
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Table E.1. Analytical Results for Constituents with Enforcement Limits in Groundwater at the SALDS Through
July 1999—Well 299-W8-1

Maximum Enforcement
Constituent n % s Result®/Date Limit Bl B2 Comments
Acetone 5 276 35.5 T4/1-97 (b} NA NA All results associated with blank contamination
Ammonia 4 105 737 200/8-92 (b) <120 170
Benzene 2 0.58 0.6 1.0/4-97 (b) NA NA Estimated value and blank contamination (one each)
Cadmium, total 2 0.39 Q.15 4.0/1-90 (b) <10 1.29
Chloroform 15 0.53 032 1.5/2-92 b NA NA
Copper, total 10 4.12 7.89 26.0/11-91 {b) <30 1.37
Lead, total 12 1.84 2.56 8.9/2-92 (b) <5 335
Mercury, total 5 0.26 0.15 0.5/12-92 ) <0.1 0.004
pH 151 8.04 0.27 6.92/10-88 ) 6.90 8.07 Includes field and laboratory measurements (see
9.08/10-98 824 text)

Sulfate 40 45,575 1,828 50,600/3-99 (b) 90,500 | 54,950
Tetrahydrofuran - -- - - (b) NA NA No detections; 28 analyses
Total dissolved solids 11 253,000 | 25,472 | 291,000/10-98 (b) NA 271,190
Gross alpha 14 1.76 0.82 3.28/3-95 (b) 5.79 3.48 pCi/L
Gross beta 43 495 1.84 8.41/12-93 (b) 12.62 9.73 pCi/lL
Strontium-90 2 2.5 1.27 3.471-99 b) NA 1.14 pCV/L (see text)

(filtered)
Tritium 1 - -- 220/7-99 (b) NA 182 Result is near MDA

(a) Results in pg/L unless otherwise noted.
(b) Constituent not assigned enforcement limit, but is subject to routine monitoring and reporting.

Bl = Hanford Site groundwater background concentrations by Johnson (1993), 95th percentile, pg/L.

B2 = Hanford Site groundwater background concentrations by DOE/RL (1997), 95th percentile, ug/L, based on unfiltered samples unless noted.
MDA = Minimum detectable activity.

NA = Background values not available for this constituent.
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Table E.2. Analytical Results for Constituents with Enforcement Limits in Groundwater at the SALDS Through
July 1999—Weli 699-48-77A

_ —@ Maximum Enfqrcgment
Constituent f X s Result®/Date Limit® Bl B2 Comments
Acetone 1 - -- 19/11-92 160.0 NA NA Result associated with blank contamination.
Ammonia 2 55.0 212 70/10-93 1,100.0 <120 170 Both results associated with suspect QC data
Benzene 1 - - 1.0/7-95 5.0 NA NA
Cadmium, total 5 1.04 1.7 3.6/10-95 10.0 <10 1.29
Chloroform 3 0.43 0.27 4.2/4-96 62 NA NA
Copper, total 23 345 4.40 15/5-93 70.0 <30 1.37
Lead, total 6 0.51 0.55 1.4/9-93 50.0 <5 335 Includes estimated values near MDL
Mercury, total 3 0.21 0.01 0.22/1-96 2.0 <0.1 0.004
pH 115 7.85 024 6.93/6-92 6.5-8.5 6.90 8.07 Maximum result is suspect. Includes field and
8.58/10-94 8.24 laboratory measurements (see text)
Sulfate 41 57,701 | 69,014 | 194,000/8-96 250,0000 | 90,500 | 54,950 | Seetext
Tetrahydrofuran -- -- - -- 100.0 NA NA No detections; 28 analyses
Total dissolved solids 35 | 272,114 | 165,262 | 654,000/8-96 500,000.0 NA 277,190 | See text
Gross Alpha 29 2.09 0.88 5.4/7-96 ® 5.79 3.48 pCifL.
Gross Beta 36 4.28 2.46 7.7/10-93 ® 12.62 973 | pCi/L
Strontium-9¢ 1 - - 2.47-99 ® NA 1.14 | pCi/L (see text)
(filtered)
Tritium 24 | 469,278 1 570,123 | 2,000,000/9-97 ® NA 182 pCi/L (see text)

(2) Results in pg/L unless otherwise noted.

(b) Constituent not assigned enforcement limit, but is subject to routine monitoring and reporting.

Bl
B2
MDL
NA
QC

L [ O R ||

Hanford Site groundwater background concentrations by Johnson (1993), 95th percentile, pg/L.
Hanford Site groundwater background concentrations by DOE/RL (1997), 95th percentile, ug/L, based on unfiltered samples unless noted.
Minimum detection limit.
Background values not available for this constituent.
Quality control.
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Table E.3. Analytical Results for Constituents with Enforcement Limits in Groundwater at the SALDS Through
July 1999—Well 699-48-77C

Maximum Enforcement
Constituent n x® 5@ Result®/Date Limit® Bl B2 Comments
Acetone 4 8.8 53 15/4-97 160.0 NA NA 3 results associated with blank contamination
Ammonia - - -- -- 1,100.0 <120 170 No detections; 23 analyses
Benzene - -- - - 50 NA NA No detections; 25 analyses
Cadmium, total 4 0.51 0.64 1.45/1-99 10.0 <10 1.29
Chloroform 11 0.76 0.09 | 0.9/7-98, 10-96 6.2 NA NA
Copper, total 11 2.25 361 11.8/10-94 70.0 <30 1.37
Lead, total 5 0.41 0.50 1.3/10-95 50.0 <5 3.35
Mercury, total 4 0.2 0 0.2/4-97 2.0 <0.1 0.004
pH 81 7.92 0.15 7.56/4-95 6.5-8.5 6.90 8.07 Includes field and laboratory measurements (see text)
8.32/10-98 8.24
Sulfate 27 22,854 8,307 49,460/4-99 250,000.0 | 90,500 | 54,950 | Seetext
Tetrahydrofuran - - - - 100.0 NA NA No detections; 24 analyses
Total dissolved solids 28 | 202,138 | 29,948 | 260,000/4-99 500,000.0 NA 277,190 | Seetext
Gross alpha 14 1.73 0.51 2.5/4-97 ® 5.79 348 | pCiL
Gross beta 30 5.62 6.23 28/4-97 ® 12.62 9.73 pCiL
Strontium-90 4 3.23 2.66 7.1/12-97 ® NA 1.14 | pCiL
(filtered)
Tritium 27 8,081 | 20963 | 77,000/7-99 ® NA 182 pCi/L (see text)

(a) Results in ug/L unless otherwise noted.

{b) Constituent not assigned enforcement limit, but is subject to routine monitoring and reporting.

Bl =
B2
NA

Hanford Site groundwater background concentrations by Johnson (1993), 95th percentile, pg/L.
Hanford Site groundwater background concentrations by DOE/RL (1997), 95th percentile, pg/L, based on unfiltered samples unless noted.

Background values not available for this constituent.
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Table E.4. Analytical Results for Constituents with Enforcement Limits in Groundwater at the SALDS Through
July 1999—Well 699-48-77D

Consii -® © Max%:?um Enfo_rct_:l(lll)cm
onstituent n X § Result'*/Date Limit B1 B2 Comments
Acetone -- -- -- - 160.0 NA NA No detections; 25 analyses
Ammonia -- - - -- 1,100.0 <120 170 No detections; 23 analyses
Benzene -- - -- - 5.0 NA NA No detections; 25 analyses
Cadmium, total 3 L.15 0.94 1.87/1-99 100 <10 1.29 All estimated quantities
Chloroform 4 0.78 0.17 1.0/10-95 6.2 NA NA Maximum is estimated value
Copper, total 18 5.23 34 10.9/10-94 70.0 <30 1.37
Lead, total 2 0.22 0.11 0.3/1-97 50.0 <5 335 3 filtered results are slightly higher (max = 2.4)
Mercury, total 032 0.07 0.4/4-97 2.0 <0.1 0.004
pH 80 8.15 022 7.32/8-96 6.5-8.5 6.90 8.07 Includes field and laboratory measurements (see text)
8.6/10-95 8.24
Sulfate 28 | 31,843 | 21874 105,000/8-96 250,000.0 | 90,500 | 54,950 | Seetext
Tetrahydrofuran - - - - 100.0 NA NA No detections; 25 analyses
Tota! dissolved solids 28 | 211,000 | 43,220 309,000/7-96 500,000.0 NA 277,190
Gross alpha 16 1.57 0.5 2.4/7-96, 10-96 ® 5.79 348 | pCiL
Gross beta 23 3.60 2.05 6.95/10-95 ® 12.62 9.73 pCiL
Strontium-90 6 2.85 1.99 5.5/10-98 ® NA 1.14 pCVL
(filtered)
Tritium 18 | 568,956 | 643,679 | 2,100,000/2-98 ® NA 182 pCvL

{a) Results in pug/L unless otherwise noted.

(b} Constituent not assigned enforcement limit, but is subject to routine monitoring and reporting.

Bl = Hanford Site groundwater background concentrations by Johnson (1993), 95th percentile, ug/L.
B2 = Hanford Site groundwater background concentrations by DOE/RL (1997), 95th percentile, pg/L, based on unfiltered samples unless noted.
NA = Bacgg_round values not available for this constituent.
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