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1.0 INTRODUCTION"'

Waste site character1zat1on is be1ng conducted in the northern port1on
of the Hanford.Site under ‘the Comprehensive Environmental Response,
Compensation,: and Liability Act of 1980 (CERCLA) and the past-practices provi-
sions of the Resource Conservation and .Recovery Act of 1976 (RCRA). Waste
sites are grouped into areas known as operable units. . Selected characteriza-
‘tion activities that are common to all of the groundwater operable units are
conducted under an aggregate area approach.’ These activities include data
- compilation and evaluation in"the areas of groundwater, surface water, and

geology (e.g., Peterson 1992, Dirkes 1992) .

‘The. aggregate area concept 1nvo]ves systems that- operate at a scale
1arger -than individual-waste sites. These systems include groundwater flow,
river flow, and the hydrogeologic framework. Among the benefits of this
approach are: (1) early and more efficient characterization of existing
- conditions; (2) availability of pertinent information to use in planning
remedial investigations and risk assessments; and (3) identification of
contamination problems that should receive an expedited response action.

1.1 PURPOSE '

The various 100 Areas groundwater operab1e unit’ work plans ‘include data
evaluation tasks. Task 6 in each work plan pertains to groundwater investi-
gations and task 4 pertains to surface water and sediment investigations. A

. This report represents an jnitial step to integrate the data evaluation tasks.
The work plans recognize that data compilation and eva]uat1on cont1nue as the
remedial investigation proceeds :

This document includes an initial eva]uation offinformation on
hydrogeologic characteristics, monitoring wells, water table elevations, and
groundwater quality for the 100 Aggregate Area. "Published estimates of
aquifer properties are reviewed and tabulated. This will provide a baseline
for. interpreting the results of theoretical -work that relates water level
fluctuations to aquifer properties (Tri-Party Agreement Milestone M-30-04).
Existing groundwater monitoring wells are evaluated relative to their
potential for use during remedial investigations. Water level data were
interpreted to create water table maps for current and past conditions. ,

" This information may be used to predict movement of contaminant plumes. Maps
of the water table in the past show areas where now- unsaturated sediments may
have been contaminated from past waste- disposal.  Water qua11ty data. for key
waste indicators are summarized and the levels among the various 100 Areas are
compared to aid in.setting remed1at1on priorities. -

-There-are no spec1f1c Tr1-Party Agreement milestones directly associated
with this work. However, Milestone M-29-00, which encompasses risk.assess-
.ment, and M-30-00, which covers several integrated investigations for- the

100 Aggregate Area, both benef1t from the resu]ts of data comp11at1on, rev1ew,
.and evaluation.. _ ,

1-1
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1.2 100 AGGREGATE AREA GROUNDWATER OPERABLE UNITS.

There currently are five designated groundwater operable units in the
region north of Gable Mountain: 100-BC-5, 100-KR-4, 100-NR-2, 100-HR-3, and
- 100-FR-3 (Figure 1-1). . A groundwater operab]e unit has not been defined for

the 600 Area between the various reactor areas, although information for that
region is included in this evaluation.: The status of the various work plans
“for these operable units is as follows: '

- 100-BC-5  Remedial Investigation/Feasibility Study Work Plan for the
B ~ 100-BC-5 Operable Unit, DOE/RL-90-08, Rev. 0, August 1992.

100-KR-4  Remedial Invest7gat7on/Feas7b777ty Study Work Plan for the
100-KR-4 Operable Unit, DOE/RL-90-20, Rev. O, August 1992.

100-NR-2  RCRA Facility Invest:gatron/Correctrve Measures Study Work
Plan for the 100-NR-2 Operable Unit, DOE/RL- 91 46, Draft ‘A,
December 1991.

100-HR-3 -RCRA Fac771ty Invest7gat7on/Correct7ve Measures Study Work
. Plan for the 100- HR 3 Operable Unit, DOE/RL 88-36, Rev 0,
August 1992.

100-FR-3 | Remedial Invest:gatron/Feas7b171ty Study Work Plan for the
‘ 100-FR-3 Operable Unit, DOE/RL 91-53, Draft A, November
1991. : _

Other groundwater monitoring programs in the 100 Areas operable units
incTude RCRA treatment, storage, or disposal facilities at 100-N, 100-D, and
100-H (DOE 1991a) and operational monitoring for various facilities at 100-BC,
100-D, 100-K, and 100-F-(DOE 1991b, Section II.B). The Hanford Environmental
Surveillance and Oversight Program (Woodruff and Hanf 1991) also uses wells
located throughout the 100 Aggregate Area.

1.3 DATABASES USED FOR THIS REPORT

. The primary electronic database used for this report is GeoDat, a ver-
-sion of the former Hanford Groundwater Data Base (HGWDB) (PNL 1990). ‘GeoDat
currently is being maintained by the Westinghouse Hanford Company (WHC)
Geosciences Group as part of a requirement to manage RCRA data. GeoDat con-
tains all of the groundwater data previously contained in HGWDB, as well as
new data collected under -RCRA, operational, and the site-wide environmental
monitoring programs. Hanford Site data collected under CERCLA are loaded
directly into the Hanford Environmental Information System (HEIS) (WHC 1991a).
Data from HEIS can be downloaded into GeoDat whenever that is required.
GeoDat operates using Paradox (a tradename of Borland International) database
management software.

Three important new databases are being developed. First, data on
monitoring well characteristics and maintenance status are being assembled by
the WHC Environmental Field Services Group. As fitness-for-use activities and
resurveying of wells proceed, this database will offer the most current and
easily accessible information on construction characteristics and maintenance
status of existing wells. A second database is being constructed by the WHC

1-2
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Geosciences Group that conta1ns data. co]]ected by cont1nuous monitoring
equ1pment associated with wells and river stations. Finally, the Geosciences
Group is assemb11ng data on riverbank seepage, shoreline sediment quality, and

~ nearshore river water quality data Previously, .these data have resided only
~ in published reports o ,

1.4 .OTHER‘DATA COMPILATION AND EVALUATION REPORTS.

Several data compilation reports and initial data eva]uat1on reports are
currently available or are planned. An inventory of geologic and hydro]og1c
. data available is.provided by Peterson (1992). A summary of existing moni-
- toring we]]s and their construction characterisitcs is provided by Ledgerwood
-(1991). " A review and summary of the geologic character1st1cs of the area
north of Gable Mountain are provided by Lindsey (1992). - The results of
numerous Columbia River. mon1tor1ng activities, along with an extensive
annotated bibliography, are available by Dirkes (1992). The results of a
riverbank seepage sampling and- analysis project’ conducted during the fall of
1991 are presented by the U.S. Department of Energy (DOE 1992a).

Two reports are current]y in .progress. . The first w111.compare recent
riverbank seepage data with previously acquired data and with water quality
data from monitoring wells located near the river shoreline. - The second will
describe the results of analyzing river stage and water table fluctuations for
the purpose of inferring aquifer properties. ' These two reports are associated
with Tri-Party Agreement Milestones M-30-01 and M-30-04, respectively.

- 1-3
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1<2.03E0VERVIEW OF*HYDROGEOLOG¥'P

A brief-description of the principal features of the hydrogeologic
setting of the 100 Aggregate Area is-provided. -For more detailed descriptions
of the hydrogeologic setting, see Lindsey (1992), Lindsey -(1991), Delaney et
al. (1991), DOE (1988), and Gephart et al. (1979). A .

2.1 REGIONAL SETTING -

The Hanford S1te is 1ocated within a topograph1c and structural depres-
sion ca]]ed the Pasco.Basin. It is part-of the larger Columbia Plateau
physiographic province, which includes most of southeastern Washington and
- northeastern Oregon, a province that ‘is rough]y defined by the extent of
Columbia River basalt flows. The Pasco Basin is bounded on the north by the
Saddle Mountains and on the south by Rattlesnake Mountain. To the west lay
anticlines of the Yakima Fold Belt, including Umtanum Ridge, Yakima Ridge, and
the Rattlesnake Hills. The eastern boundary is formed by the Palouse Slope, a
west-dipping monocline. Within the Pasco Basin lie several northwest- '
southeast trending sync11nes, the Wahluke Syncline crosses the northern.
portion of the basin.

. Saturated sediments above the Columbia River Basa]t form a Series of
aquifers and aqu1tards, co]]ect1ve1y called the uppermost aquifer system. The
shallowest aquifer in the system is unconfined over most of the Hanford Site,
and is made up of Hanford and Ringold fluvial sediments. It is commonly
termed the uppermost or unconfined aquifer. The uppermost aquifer is
naturally recharged by runoff from surrounding highlands. ~Recharge via -
precipitation on the Hanford Site is negligible because of the desert climate.
In some. areas, there is.evidence of leakage upward from confined -aquifers into
the uppermost aquifer. Artificial recharge also occurs from irrigation on
lands adJacent to the Hanford Site and from 11qu1d ‘waste disposal on the Site.
Groundwater in the uppermost aquifer primarily discharges to the Columbia
River, and.to a- lesser extent, the Yakima River. Recharge to.the underlying -
»conf1ned aquifers in. the northern portion of the Pasco Basin primarily comes
~ from the southwest, west, and north, with flow generally to the east-southeast
across the 100 Areas, as suggested by the structural -trend of the WahTuke
Syncline.

2.2 . 100 AGGREGATE AREA HYDROGEOLOGY

The uppermost aqu1fer system in the 100 Areas is dom1nated by grave]]y,
sandy, and silty sediments associated with fluvial channel and overbank
deposits of the ancestral Columbia River. Known groundwater ‘contamination
plumes are typically contained in the uppermost aquifer, which comprises sand
and gravel. Generally upward hydraulic gradients prevent .downward migration
of contamination. Flow direction within each 100 Area generally is toward the
Columbia River. Liquid effluent disposal in the past created groundwater
mounds, which caused some migration inland as well. Flow rates are in the
‘range of 1 to 15 ft/d under natural gradient conditions. When groundwater
mounds. were present, flow rates on the order of 50 ft/d were observed; due to
the unnaturally steep gradients and thermally hot recharge sources (e.g.,
Eliason and Hajek, 1967, p 3). Short-term flow near the river is strongly ,
influenced by daily fluctuations in river stage, which may be in the range of

24
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6 to 8 ft daily and 8 to 10 ft éeasonally. ‘The following-description of
hydrostratigraphy for the 100 Areas is from Peterson (1992) and was developed
from more detailed descriptions in Lindsey (1991) and Delaney et al. (1991).

A generalized stratigraphic and hydrologic column for the 100 Areas is
shown in Figure 2-1. This representation was developed for the 100-N Area,
but the basic units are generally found in other areas as well. Six hydro-
stratigraphic units are identified: Unsaturated (vadose) zone, Ringold/
Hanford producing layer (i.e., uppermost aquifer), Ringold confining layer,
Ringold confined aquifer, another Ringold confining layer, and another Ringold
confined aquifer. Beneath this sequence, which in total is usually referred
to as the unconfined aquifer system, "lay Columbia River basalt flows; they
contain their own series of confined aquifers. The uppermost confined aquifer
in the basalt sequence may either be formed by flow tops in the Elephant
Mountain Member or by the Rattlesnake Ridge interbed and underlying Pomona
flow top zone. , ;

- The unsaturated (vadose).zone is contained in Hanford formation sedil
ments throughout the 100 Areas. The zone ranges in thickness between 30.and

80 ft in the reactor areas, and approaches 130 ft in the central area north of

Gable Mountain. These sediments typically are open-framework pebble- to
boulder-sized gravels. Interstitial sand content is generally low.and mud-
sized sediment is Timited to coatings on individual grains and rip-up clasts.
Interstratified lenses of sand and mud may be encountered, but they are very
localized. Perched water was reported during drilling of one well 'at the .
100-N Area in 1984, near an active 1liquid waste disposal facility. That is
the only known occurrence of perched water within the 100 Areas. -

The fluvial sediments of Ringold gravel unit E comprise the uppermost
aquifer through most of the 100 Areas. At some locations, the uppermost
aquifer includes the bottom few feet of the Hanford sediments. In the region
around 100-H and 100-F Areas, Ringold gravel unit E is absent and the upper-
most aquifer consists entirely of Hanford gravels. Erosional features such as
channels are present at the unconformity between the Ringold Formation and
overlying Hanford sediments. The more transmissive Hanford deposits that fill
these channels may act as preferred pathways for groundwater movement.

. Underlying the uppermost aquifer is a confining bed that consists of
interbedded clays, silts, and a few thin sand Tlayers. These strata represent
river overbank deposits. This interval ranges in thickness from 10 to 50 ft
and is continuous across the 100 Areas.

Layers of silty sand to sandy silt 'that are equivalent to Ringold gravel
units B and C form the fourth hydrogeologic unit, a confined aquifer. This
unit is 175 to 200 ft thick. Alternating lithologies in the unit suggest the
possibility of alternating producing and confining layers. This hydrostrati-
graphic . unit becomes coarser toward the southwest near 100-K and 100-BC Areas,
and finer toward the southeast in the vicinity of 100-H and 100-F Areas.

Another confining Tayer underlies the sand and silt aquifer. It
consists of 100 to 150 ft of interbedded clay and silt assigned to the lower
mud sequence of the Ringold Formation. These fine-grained sediments, which
are predominantly lacustrine, are continuous across the 100 Areas.
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" Figure 2-1. Generalized Stratigraphfc'and-Hydrologic'Column for
- the 100 Areas (after Delaney et al. 1991). =~
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The lowest unit of the unconfined aquifer system consists of fluvial

~ sediments of Ringold gravel unit A. This unit lies unconformably over the
Elephant Mountain Member of the Saddle Mountains Basalt. Unit A consists of
interbedded sands and pebble- to cobble-sized gravels, with some caliche
layers., It ranges in thickness from 18 to 65 ft. Unit A has not been
encountered in the very few wells drilled to basalt at 100-F and 100 H Areas,
but is present near the 100-N and 100-B/C Areas. ‘ _

Within the Columbia River Basalt Group, the Rattlesnake Ridge Interbed
and underlying Pomona flowtop zone form the uppermost confined aquifer in most
locations. The Rattlesnake Ridge Interbed consists of 45 to 60 ft of tufface-
ous siltstone and sandstone. The Elephant Mountain Member, which is found
throughout the 100 Areas, forms the conf1n1ng layer: above the Rattlesnake
Ridge Interbed. ,

2.3 AQUIFER PROPERTIES

_ Information on aquifer properties is used in modeling groundwater flow
and contaminant transport, both of which are relevant to risk assessments
associated with remedial investigations. Knowledge of aquifer properties is
also important in designing remediation activities, such as pumping and
treating contaminated groundwater. The following paragraphs summarize
previously published estimates for aquifer properties for the Hanford Site in
general and the 100 Areas specifically.

H2.3.1 Estimates for the Hanford Site

Several publications summarize properties of the unconfined aquifer
system on the Hanford Site. In general, the loosely consolidated, gravelly
sediments of the Hanford formation are more transmissive than the relatively
finer-grained, better consolidated sediments of the Ringold Formation. How-
ever, estimates of aquifer properties for any. g1ven hydrologic unit span a
wide range. The publications are discussed below in chronological order.

2.3.1.1 Bierschenk (1959), pp 10 to 33. A comprehensive summary of aquifer
properties on the Hanford Site is contained in this report. The information
presented resulted from single and multiple well tests; tracer tests; analysis
of cyclic fluctuations in water levels induced by river stage changes; and
several other miscellaneous methods for determining aquifer properties. The
work was performed because of an "obvious" need for a better understanding of
the direction and rate of groundwater flow, a need brought on.by the soil
column disposal of large volumes of radioactive 1liquid wastes. Bierschenk’s
(1959) resu]ts are presented in Table 2-1. Field permeability units

~ (gal/d/fte ), as used by Bierschenk (1959), have been converted to hydraulic
conduct1v1ty units (ft/d) by dividing by 7.48 and rounding off the result, to
permit easier comparison with later summaries.
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Summary of Aqu1fer Hydrau11c Conductivity (Permeab111ty)

Determ1ned by Var1ous Methods

Average Hydraulic Conductivity.Caléulated From

Unit Tested | ) i Specific VAl; Tracer ) Cyelic . " )
 Pumping Tests _Capacity . - Tests * Fluctuations . Gradient Method
Glacio- 1,700 to 1,300 to >8,400 ft/d 2,200 to, | eeee-
Fluviatile 9,000 ft/d 8,700 ft/d >3.0E-2 m/s’ 7,600 ft/d
6.0E-3 to 4.6E-3 to : - 7.86-3 to
3.2E-2 m/s 3.1E-2 m/s 2.7E-2 m/s
 Glacio- | . 120 to 670 ft/d | 130 to 540 ft/d | - ---e-- 200 to 800 ft/d | . -----
Fluviatile - 4,2E-4 to - 4.6E~4 to 7.1E-4 to. .
"~ and Ringold || = 2.4E-3 m/s 1.9E-3 m/s 2.8E-3 m/s
Ringold, 7to80 ft/d | 8 todl fesd | -eee- ©"20 to 70 ft/d 13 'to 40 ft/d
Excluding 2.5E-5 to 2.8E-5 to- 7:1E-5 to 4.6E-5 to
- Clay Zone 2.8E-4 /s . 1.4E-4 m/s 2.56-4 m/s 1.4E-4 m/s
Source:

2.3.1.2 Newcomb et é1

Bierschenk (1959), Table Vlfl; p 33:

. (1972), pp 35 to 39.

(1 ft/d = 7.48 gal/d/ft%)

" A section of this report on the

‘geologic and hydrologic characteristics of the Hanford Site is devoted to R
* groundwater movement and aquifer properties, based on investigations conducted

during the 1950’s.
Bierschenk (1959).

There is some overlap with the results presented by
“A summary of the results of pumping tests conducted before

1956 is provided for the unconfined aquifer, and is reproduced in Table 2-2.
Transmissivity and permeability (hydraulic conductivity) units, as listed by

Newcomb et al.

ga]/d/ft

(1972) have been converted from units of gal/d/ft. and
to ft /d and ft/d . o

" This report also contains an estimate of effect1ve poros1ty for satu-
rated Ringold Formation sediments, based on an analysis of groundwater mounds

~in 200 East and 200 West Areas.

' (11%) for effective porosity at both locations.

2.3.1;3 Gephart et al.

(1979). pp I11-57 to 111-86.

The analysis yielded an estimate of 0.11

This réport:int]udés a

summary -of current knowledge regarding the unconfined aquifer system of the
It contains an extensive bibliography of past investigations.
Table 2-3 summarizes hydraulic- conductivity for various geohydrologic units,

Pasco Basin.

and transmissivity by geograph1c area, as presented in the report.

A listing

. of pumping tests conducted in the Pasco Basin up to the date of the report -
~also is included. : , _

| 2.3.1. 4 Graham et al..

!1981)i pp 3-1 to 3-13..

This report presénts ‘a

descr1pt1on of unconfined aquifer properties for the 200 Areas and an excel-
lent review of aquifer test methods.
various hydrogeologic units of the unconfined aquifer, and transmissivity

estimates for 200 East and West Areas, are listed in Table 2-4.

Hydraulic conductivity estimates for the

The differ-

~ ence in transmissivity between 200 East and 200 West are caused by a greater
- proportion of less transmissive Ringold.sediments in the 200 West Area.

.. (1981) also describe characteristics that suggest the lower and
basal Ringold sediments behave as a confined aquifer in some areas.

Graham et al

245
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Table 2-2. Hydraulic Properties from Pumping Teéts on Various
Hydrogeo]og1c Un1ts on the Hanford Site. - -

Transmissivit R Hydraulxc
Locati Hydrogeclogic . Y Conductivity Storage
en Unit ' 2 2 Coefficient
. (ft©/d) (m~/s) (fe/d) (m/s)
- Hanford . Glacio-Fluviatile | =---= | eceeo 4,680 1.7E-2 |  ====-
Townsite
North of Gable . | Glacio-Fluviatile 191,200 0.21 6,150 2.26-2 0.03
Mountain (Channel)
South of Gable Glacio-Fluviatile 401,100 0.43 | 8,960 3.2E-2 0.2
Mountain . (Channel) :
North Richland | Predominantly 46,400 | 0.16 | eeeee | eeeee ] aeeee '
o . Glacio-Fluviatile
North Richland . | Predominantly’ 19,500 0.21 SR N N emeee
Ringold ‘ -
Conglomerate
13/26-5D2 Ringold 6,680 0.0072 60 - 2.1E-4 9.0002 .
Conglomerate -

Source: Newcomb et al. (1972), p 33. (1 ft/d = 7.48 gal/d/ftz)

In addition to providing values for hydraulic conductivity and
transmissivity, Graham et al. (1981) provide specific yield estimates at two
locations of 0.15 and 0.18; and effective porosity estimates of 10% (lower
Ringold Formation) and 30% (Hanford formation).

2.3.1.5 Newcomer et al. (1992a). Results- of aquifer tests in the uppermost
aquifer in the 200 West Area were recently compiled by Newcomer et al. .
(1992a). The document does not distinguish between Hanford and Ringold sedi-
ments. Types of tests included slug injection/withdrawal, constant d1scharge
and recovery. Most of the listed estimates transmissivity were pub11shed in
earlier reports. Est1mates of transmissivity range from 14 to 57,000 ft 2/d
and average 6,700 ft%/d, based on 76 values. Storage coeff1c1ents were also
estimated for several tests, ranging from 0.009 to 0.16 (Table 2-5).

Results of aquifer tests in the confined aquifer in the 200 West Area
were recently compiled by Newcomer et al. (1992b). Most of the tests were
conducted in the Rattlesnake Ridge Interbed, though a few were in the Elephant
Mountain interflow and fracture zones. Types of tests included slug
injection/withdrawal, constant discharge and recovery. Most of the listed
estimates transmissivity were published in earlier reports. Transm1ss1v1ty
estimates for the Rattlesnake Ridge .interbed range from 3 to 2,240 ft 2/d and
average 400 ft®/d, based on 65 tests. Three transmissivity va]ues were 11sted
for the Elephant Mounta1n interflow zone. They range from 8 to 1,175 ft 2/d.
and average 600 ft 2/d. One value of transm1ss1v1ty was listed for the '
Elephant Mounta1n fracture zone, 710 ft2/d (Table 2-5).
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Table 2-3. Representat1ve Hydrau11c Properties of the
Unconf1ned Aquifer on the Hanford Site.

» - o "Hydraulic Conductivity

Stratigraphic Interval — - ;
_ - | S . , (ft/d) o (m/s) |
Hanford Formation | 500°to 20,000 |  2E-3 to 7E-2

" Hanford/Middle Ringold 100 to 7,000 |~ 4E-4 to 2E-2
(undifferentiated) ' ~ _ ‘ . . L
Middle Ringold Unit = | °° . 20 to 600 |  7E-5 to 2E-3
Lower Ringold Unit -~ " |° ~ 0.11 to 10 4E-7 to 4E-5
| . ~ ‘ | - TfansmiSSivity
Geographic Regjon | : (ftz/d)' - _ (nF/é)
North of Gable Butte and | 4,000 to 25,000 | . 4E-3 to 3E-2
Gable Mountain ' . ' o
Flanks of Gable Mountain | 40,000 to 600,000 |  4E-2 to 7E-1
and paleochannels ) ; ‘ - :
Other areas on the ‘ 2,000 to 40,000 2E-3.to 4E-2 .
Hanford Site o 4
Location | | Storage Coefficient

Throughout b o 0.01 to 0.1
unconfined aquifer - '

Source: Gephart et al. (1979), Table III-16, p TII-77.

2.3.2 Estimates for the 100 Areas

- Several investigations specific to the various 100 Areas have resulted
- in estimates for aquifer properties. These include tests in the 100-D Area to
determine the infiltration capacity of reactor coolant disposal to the soil .
column, and pump1ng tests in wells at the 100-N and 100-H Areas. : In addition,
some of the summaries discussed include aquifer properties for 1ocat1ons in
~the 100 Areas. Documents specific to the 100 Areas- are discussed: below. -
Results of all the 100 Areas aquifer tests are listed in Table 2-6.

2.3.2.1 Eliason and Hajek (1967). pp 3 to 7.  An infiltration rate test was"
conducted between March and June, 1967 at the 100-D Area. Approximately

3.3 million gal of reactor coolant effluent was discharged to an existing
trench at a rate of approx1mate1y 1,300 gal/d. Existing wells in the area
were used to monitor changes in water Tevel and temperature caused by this
discharge. Radioactivity in riverbank seepage downgradient from the trench
also was monitored; these data were used to estimate travel times and
retardation factors . : -
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Table 2-4. Ranges of Hydraulic Properties for the Unconfined
Aquifer in the 200 Areas, Central Hanford Site. ‘

Hydraulic Conductivity -

Interval Tested ;
(ft/d) (m/s)
Hanford Formation 2,000 to 10,000 7.1E-3 to 3f5E-2
Middle Ringold Unit 9 to 230 3.2E-5 to 8.1E-4
Lower Ringold Unit 1 to 12 3.5E-6 to 4.2E-5
,.h " Transmissivity
Region — — T |
(ft?/d) (m%/s)
200 West Area 300 to 5,400 3.2E-4 to 5.8E-3
200 East Area 5 to 135,000 5.4E-6 to 1.5E-1
Geohydrologic Unit Storativity.
Hanford Formation | 0.07
Lower Ringo1d Unit 0.002

(Source: -Graham et al.

(1981), Table 11)

Table 2-5. Hydraulic Properties in the 200 West Area.
Transmissivity ,
Storativity
Hydrogeologic Unit (ft%/d)‘ (m%/s) »
Uppermost Aquifer . 6,700 7.2E-3 0.009 to 0.16
Rattlesnake Ridge 400 4.3E-4 .-

- Interbed | '
Elephant Mountain 600 ~ 6.5E-4 ‘ --
Interflow _ '

Elephant Mountain 700 7.5E-4 . - ea
Fracture

Sources: Newcomer et al. (1992a,b)

Using a travel time of 50 ft/d- and an assumed porosity of 30%, an
average permeability of 3,740 ga]/d/ft was calculated for the sediments
between the trench and the river. This equates to a hydrau]1c conductivity of
500 ft/d using a conversion factor of (1 ft/d = 7.48 gal/d/ft?).
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’ . . T HYDRAULIC o oo : :
WELL OR GEOHYDROLOGIC - CONDUCTIVITY . .. _TRANSMISSIVITY STORAGE _ ORIGINAL SOURCE -
_.LOCATION -~ UNIT - 9 COEFFICIENT OR REMARKS

fd mls R m2/s

Eliason and Hajek (1967) - v I

‘9-2 .9|1qe]

100-D Aréa | Hanford - 500 1.8E-3 ' : .- . e - : Infiltration test. Estimate -
. TR B ’ : based on observed travel times
and gradients -

100-D Area | Hanford - - - | 7000010 7.5€-210 1.2E-1 | infiltration test. Estimate
. C } 115,000 | o based on water level

fluctuations.

Gephart, et al. (1979), Table Ili-14

(€ 4o | 8bed) waay yebousby o1 .

(%)
o .
=3
=3
o
3 :
LS =
o ‘Da.—ﬁ
- o
. . — — : T - > T
F7-1 Ringold/Hantford unconfined 520 1.8E-3 '~ 7.800 B8.4E-3 - | @ - oL -g —
K-10 ) Ringold/Hanford unconfined . B3 ' 1.86-4 4,500 © 4.8E-3 ) 0.04 {c); 48-hr constant discharge’ “g‘) "3
‘ : : w/ observation \f;e Is : -1 Pt
61-66 " Ringold/Hanford unconfined ‘600 2.1E-3 51,000 ) 5.5E-2 - | ek insuffieclent stress ; -
‘ - - v ‘
62-43 - Hanford . E 1.700 6.0E-3 . 150,000 -7 5.4E-2 . '0.06 . (cl; 13 observation wells t‘;:' ’ <
6390 .| Hanford - 2,300 " 81E-3 296.000. 3,261 | tb); insutficient stress e o
65-50 Hanford ., o . 1,800 6.4E-3 64,000 ; 6.9E-2 - : {a); B-hr constant discharge g-
71-77 Ringold unconfined 84 “3.0E-4 1.600 ) 1.7€-3 . - . " (c); 4-hr test; variations in ct
- v E ‘ discharge. - ‘ O. .
7754 Ringold uncontined - | 175 48" |- 6.264 | 13,000 (3.460)"" | 1.4e-2¢37€3 | . o0.03 (c); 24-hr. constanit discharge e
: . {1.7€-4) | - . o . .
84-35 Ringold confined ~ : 0.11 © 3.9E-7 e o4 o | 4386 - . | e {b); very short duration . =4
87-65 Ringold unconfined - 130 (55) " a.66-4 | -4500(1,950"" | .4.86-3(2.1E-3) - {b); 24-hr constant discharge

NLK:1 Ty
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HYDRAULIC

ORIGINAL SOURCE

“(¢ 40 2 9beyg) eauy a3eBaUBBY 00T

"WELL OR GEOHYDROLOGIC CONDUCTIVITY TRANSMISSIVITY STORAGE \
LOCATION - UNIT - 2 2 COEFFICIENT OR REMARKS
ft/d m/s ft®/d m-fs .
Graham (1981), Tables 8 and 10
60-57 'Ringold unconfined 140 4.9E-4 9,800 . 1.1 E-2 0.05 8-hr constant discharge
62-43 Hanford 1,700 6.0E-3 50,000 5.4E-2 0.06 {d) and (e); 7-day constant
. discharge
' ) 1
62-43 Hanford 1,800 - 6.4E-3 58,000. 6.2E-2 - 1 day constant discharge
Hartman (1991}, Table 2-3
N-34 Ringold unconfined - - 26,000 (3-10 hr) 2.8E-2 - {f); 24-br constant discharge
(observation 15,000 {> 10 hr) 1.6E-2
well}.
N-SZ " Ringold unconfined - - 5,800 6.2€-3 - {f: 24-hl{constnnt~discharge:'
’ : fecovary data
N-27 Ringold uncohllnod - - ; 18,000 oarly time 1.9E-2 - {f); 24-hr constant dlscharge;
11,000 mid time 1.26-2 - recovery data
26,000 late time 2.8E-2 °
N-62 Ringold uncon(ined - - 27,000 (early DD} 2.9E-2 - 2-hr test during development
- 11,000 (late DD) 1.2€-2 '
20,000 {recovery) 2.2€-2
N-39 ’ Ringold unconfined - - 5,200 {drawdown} 5.6€-3 - {@); 6-br constant discharge at
{observation 5,700 (recovery) 6.1E-3 N-70
well) :
N-67 Rinaqld unconfined - 8,200 {drawdown) 8.8E-3 - {g): 5-hr constant discharge at
{observation 10,000 (recovery) 1.1E-2 N-69
well) ° ’
PNL (1987), Appendix G-
H3-2A Hanford 1,900 6.7E-3 © 19,000 » 2.0E-2 - 8-hr constant discharge
H4-10 Hanford 5.940 ' 2.1€-2 53,560 6.8E-2 - 8-hr constant discharge

."9-2 3|qel
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" WELL OR GEOHYDROLOGIC CONDUCTIVITY - TRANSMISSIVITY STORAGE ORIGINAL SOURCE

" HYDRAULIC , ‘
LOCATION UNIT - : COEFFICIENT | OR REMARKS
ft/d © mis t2/d m2/s ' S

‘Ha-11 ’ Hanford - . v 7n 2.5E-4 ‘ 1,070 - T 1,2E-3 - 5-hr; variations in discharge
H4-12A Hanford : 213 7.5€-4 | . 2,670 2.9E-3 ’ - 5-h constant discharge = - T g_ :
H4-14 Hanford . -- . - . © - 1,050 ) 1.1E-3 - - 8-hr; variations in discharge (0] g
H4-15A -{ Hanford : . - - > . 185 ' 6.9E-4 2,340 2.5(5-3| 0.19 - 8-hr constant discharge w/ ' r‘\) @

‘ ’ : ; . observation well . ‘ o i

L

‘Liikala, et al. (1988), Table 8 . 8w
, - . . - — : » w5
- o H3-2B - Hanford - 100 - 3.6E-4 . 600 . 6.5E-4 . -- ~ | typo of test unspacified [re) g
' : - - . — z - Tt
N ' §] H3-23 . { Ringold unconfinad 70 | 2664 | 390 4.26-4 - typo of test unspecified . g :2
H4-7 .+ Hanford | : 70 - 2.bE-4 - 690 7.4E-4 - type of test unspaecified ‘E’,, —oh R ]
. _ . L
H4-12B Hanford - 50 1.8E-4 - | 635 N 6.8E-4 - type of test unspacified - .2
b . . . . . L. . ] . B
T ’ H4-12C . - Ringold unconfined - 60 - - 21E-4 E 620 ' 6.2E-4 . type of test unspecified M —- "._'
RIEE ST —— L - T "3 ]
H4-13° Hanford ) B 420 " 1.6E-3 . 4240 " 4.6E-3 =~ | type of test unspecified /_S -3 - - B
= , i H4-15B Hanford 460" 1.66-3 5,530 5963 - -] type of tast unspecified Sa -
- = - . g - D n: .
H4-15C(R)- Ringold unconfined - 350 1.2€-3 1,760 1.9€-3 - slug test ) 5: _<
H4-15C(Q} | Ringold unconfined 0.14 | 4.9E-7 07 C o 18E7 ~ ] slugtest - 88 o
H4-16 Hanfod .~ - : 220 7.8E-4 . 2,200 24E-3 R type of test unspecified W g'
H4-18 Hanford ' : . 80 . 2.8E-4 ' 550 65.9E-4 c- type of test unspecified 8‘
H4-12C Ringold unconfined Vertical: Vartical: - C - ‘ - falling head test on split-spoo o
(125-127 1y ’ ' 0.015 5.3E-8 o Co - : sample ‘ - =
) Hgi‘ISC Ringold unconfined Vertical: Vertical: ) e . - - N falling head test on split-spoon g_
(120—1122 fy |- T o0 - +.0.0029- © 1.0e-8 - - - - - . . . " samiple (1]
_'H4-1_50 Ringold confined ) . Vertical: Vertical: | - - - falling head test on split-apoon
(275-277 1) |- 0.0004° 1.4E-8 : sample -

{2} Bierschenk [1950); [b) Deju {1874]; [c) Kipp and Mudd [1973); [diBierschonk {T957); (e) Honstead et al. {1955); (1] Data and interpretations presented in an unpublished
fépbﬂ by L.S. prater (PNL): (g) data and interpretations presented in an unpublished report by T.J, Gilmore, S.M. Goodwin, and D.R. Newcomer (PNL}.

" The Inliltmti'on test croeated a large groundwater mound (thereby increasing aquifar thickness). The Infiltrated water was thermally hot, which éould increase hydraulic
conductivity and tranemissivity. ) : ’ ) ' :

e The originaf data were reinterprated by Gilmore et al. {1992} to produce the values reported above in parentheses.
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. Water.level” fluctuations, caused: by the mound that was created dur1ng
the test, were used to ca]cu]ate a coefficient of transmissibility. Four
wells, 1ocated northeast, southeast, and south of the trench, and within
3,200 ft of the trench, produced estimates for transmissibility ranging
between 523,000 and 860 000 gal/d/ft._ These values equate to transmissivity
ranging between 70, 000 and 115,000 ft /d using a conversion factor of
1 ft/d = 7. 48 ga]/d/ft

It is important to note that the infiltration tests conducted by Eliason
and Hajek (1967) used thermally hot water. The lower density of a hot Tiquid,
and the fact that hot water could dissolve cementing agents-in the aquifer,
cou]d have resulted in a higher than norma] estimate of transmissivity.

2.3.2.2 Gilmore, et al. (1992), Append1x B. Gilmore et al. (1992) reanalyzed
aquifer test data from previous studies [Bierschenk (1959), Kipp and Mudd
(1973), and Deju (1974)] for several wells southeast of the 100-N Area. The
authors believe that the previous investigators improperly interpreted their .
aquifer test data. Gilmore et.al. (1992) estimated transmissivity to be 1,950
to 3, 460 ft?/d, and calculated the hydraulic conductivity to be 48 to 55 ft/d

2.3.2.3 100-H Area Aquifer Tests. Aquifer tests in the 100-H Area are
presented by PNL (1987) and Liikala (1988). The aquifer property estimates
from these tests should be interpreted with caution for several reasons, as
discussed in PNL (1987, p. G.4). First, tests were conducted in wells that -
were not specifically designed for aquifer testing. Second, most were single
well tests and did not include data from observation wells. Third, fluctu-
ating Columbia River 1eve1s and an irregular aquifer thickness have influenced
the recovery curves. :

. Pumping tests were conducted in 13 wells completed in Hanford formation
sediments of the unconfined aquifer at the 100-H Area (Liikala et al. 1988,
P 57) Liikala et al. (1988) estimates for transmissivity range frb&&,580 to
ft?/d . The details of how tests for six of these wells were conducted are
described in PNL (1987, pp 93-104 and Appendix G). They indicated that no
observation wells exhibited sufficient water level response for data analysis;
therefore, transmissivities were calculated from water level data obtained
only from the pumping well. Hydraulic conductivity was computed from the
estimated transmissivity and ranged between 50 and 5,900 ft/d (Liikala et al.,
1988, p 57). However, the tests were conducted in partially penetrating wells
and 1t is not always c1ear what values of aquifer thickness were used to
calculate hydraulic conductivity.

Aquifer tests conducted in three 100-H Area wells that were completed in
a "silty sand and gravelly silty sand” un1t of the Ringold Formation yielded
transmissivities between 390 .and 1,760 ft /d, and calculated hydraulic conduc-
tivities between 39 and 350 ft/d (L11ka1a et al. 1988, p 57) Detailed
descriptions. of the tests in these wells are not prov1ded in that report, nor
are they 1nc]uded by PNL (1987, Append1x G)

One test was conducted at the 100- H Area in a sem1conf1ned aquifer
Tocated in sandy sediment near the bottom of the Ringold Formation. This test
yielded a transmissivity value of 0.7 ft°/d, with a calculated hydraulic
conductivity value of 0.14 ft/d (Liikala et al. 1988, p 57). The character-
istics that suggest.a confined nature. for the lower and basal Ringold
Formation are described by Graham et al. (1981, p 3-11 to 3-13).

2-12




{SD-EN-TI:023, Rev. 0

, Laboratoryutests were ‘performed on sp]it-spoon sediment samples from
three wells in the 100-H Area, at mid-depths in the Ringold Formation "silty
sand and gravelly silty sand" unit (Liikala et al. 1988, p 56). Resulting

- vertical hydraulic conductivity values range from 0. 015 ft/d at a depth of

- 126 ft to 0.0001 ft/d at a depth of 276 ft.

2.3.2.4° 100-N Area Aquifen Tests. Several aquifer tests have been conducted
in the unconfined aquifer in the 100-N Area. Here the aquifer is primarily in
sands and gravel units of the R1ngo1d Formation. ‘Estimates for transmissivity

- ‘range from 5,200 to 26,000 ft 2/d.” Details and data from these tests are

presented by Hartman (1991 Appendix B). Tests were run in completed wells,
~and in many cases, the pumping rates varied significantly. Interpretat1on of
aquifer test data for the 100-N Area is also limited by variable pumping rates
and short duration tests, which typically lasted only several hours. Short
pumping tests may result in overestimates of transmissivity becasue of delayed
yield effects. The published descriptions. of these tests do not -always

provide details on how the tests were conducted and how the recovery curves
were 1nterpreted
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3.0 GROUNDHATER MONITORING HELLS._:;"

, This section describes existing groundwater monitoring wells that are

candidates for use during remedial investigations. . -Existing wells are
categorized regarding their fitness-for-use on the basis of construction
characteristics, current use in other programs, and absence of ev1dence that
indicates the well should not be cons1dered for future use.

The f0110w1ng 11sts of wells were deve]oped to 'support p]ann1ng for:
(1) groundwater sampling and analysis programs; (2) new groundwater mon-. .
itoring wells; and (3) maintenance, remediation, or decomissioning.of existing
wells. The lists readily identify wells that can be used to obtain ground-
water samples in"support of remedial investigations. The lists can be used to

‘identify other users of a well, thereby permitting. 1ntegrat1on of: sampling
schedules and 1aboratory ana]ys1s programs.

The lists include we]]s located in the general vicinity of each of the
100 Areas. Wells Tocated some d1stance from the var1ous 100 Areas, i.e., many
- 600 Area wells, are not 1nc1uded

3.1 SOURCES FOR WELL INFORMATION

An inventory of all known we]]s 1ocated in the .area of the Hanford Site,
north of the Gable Mountain trend is presented by Peterson (1992). That
inventory. was primarily derived from the WHC Geosciences Group database 4
(GeoDat) and Hanford Wells (McGhan 1989). For this report, the inventory has.
been purged of wells that no longer exist or have very low potential for
future use. Information is included on wells installed since either of the
two sources cited above were updated. Finally, updated information on the
current condition of existing wells has been.added, based on the results of
continuing fitness-for- -use 1nvest1gat1ons (e. 9. Ledgerwood 1991)

The well lists will be ma1nta1ned in the interim as a work1ng database
for 100 Aggregate Area well information. As new wells are installed or
-planned, they will be added to the Tists. Well coordinates will be updated as
the resurveying of Hanford facilities proceeds.  User program information will
be updated annually. Finally, the fitness category of the well will be
- periodically revised as fitness-for-use 1nvest1gat1ons, well maintenance,

remediation, and. decomissioning proceed

The WHC Environmental Field Services Group also maintains an electronic

database containing abundant well information related to construction char- - - °

acteristics, maintenance and remediation history, and geographic survey
results. This database is still under deve]opment, although it is accessible
via the Hanford Local Area Network, using Paradex (a trademark of Bor]and
’Internat1ona1) database management software.

The characteristics of mon1tor1ng wells and other boreholes are also
being Toaded into the HEIS (WHC 1991). At some future date, all data on .
existing and new wells will be available from that database,.which w111 be
fully 1ntegrated with a geographic 1nformat1on system as we]]

3-1
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3.2 CANDIDATE'WELL LISTS/

A table of existing wells (Tables 3-1 through 3-6) and a well Tocation
map are presented for each of the 100 Areas (Figures 3-1 through 3-9). The
numbering convention used in the tables and maps abbreviates the complete well
number. For instance, the "99" is frequently dropped from either the 199- or
699- prefix in tables. The entire 199- and 699- prefixes are dropped from
well numbers on maps and in the text of this document.

Wells known to be abandoned or clearly unsuitable for future considera-
tion were removed from the inventory of all known groundwater wells located on
the Hanford Site in the region north of Gable Mountain. Wells removed from
the inventory are lTisted in Appendix A. The remaining wells were then divided
“into four categories according to their relative fitness-for-use in remedial"

, investigations. The categories correspond in a general way to the levels of
information described for CERCLA activities. No attempt was made to factor in
the Tocation of the well relative to a known source for groundwater contami-
nation, or a known-contaminant plume.

- Category A wells -are the top candidates for future use. They have been .
constructed to standards prescribed for RCRA monitoring wells and were
installed since approximately mid-1985. They have stainless steel casings and
screens, filter pack, full annular seals, surface pads, dedicated sampling
pumps, and locking caps. Most are being used during FY 1992 to support RCRA
- monitoring programs at the 100-N, 100-D, and 100-H Areas. All new wells
installed for CERLCA and RCRA projects meet these construction specifications.
These wells should currently be acceptable to regulators as producers of
groundwater data to support records-of-decision.

Category B wells are nearly as suitable for remedial investigations as
category A wells, except for their construction characteristics. They were
installed prior to the adoption of RCRA standards (approximately mid-1985).
These wells typically have carbon steel casings, with either screened or per-
forated open intervals, and do not generally have full annular seals. Some
have been upgraded with annular seals from the surface to approximately 20 ft,
and with surface pads and locking caps. They may or may not have dedicated
sampling pumps. Their suitability is supported by their current use in pro-
ducing data that have been accepted for RCRA and other programs. For many
groundwater contaminant indicators in the 100 Areas, the construction differ-
ences between category A and B wells, and the absence of an annular seal in'B

wells, probably does not significantly impact the validity of data produced.

Category C wells generally require some maintenance/upgrading prior to
their use in collecting groundwater samples for remedial investigations. They
were installed prior to RCRA standards and are currently not used to produce
RCRA or CERCLA groundwater quality data. They may be in use to support the
Sitewide Environmental Monitoring Program (e.g., Woodruff and Hanf 1991) and/
or operational monitoring on the Hanford Site (e.g., Serkowski and Jordan,
1989). They may also be in use to produce water level information only.

" These wells require at least routine well maintenance per WHC procedures (WHC
1988, EII 6.4) before they can be sampled for remediation investigations. If
they are in strategic locations relative to contaminant sources or migrating
" plumes, they should receive the highest priority for f1tness for-use evalua-
tion and maintenance.

3-2
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Category D wells have ‘thé'least certain”information concerning their

-construction,characteristics;‘suitability for obtaining water samples or

measuring water levels, and in some instances,-location. These wells were
retained on the lists primarily due to a lack of information describing their
abandonment or unsuitability as a monitoring well. As the field aspects of
remedial investigations proceed and resurveying of existing wells is con-

- ducted, many of the category‘D wells will probably be removed from any

cons1derat1on for future use in the 100. Aggregate Areas management study.

‘ " The next two columns in the tables prov1de a status on fitness-for-use
investigations conducted under WHC procedures (WHC 1988, EII 6.4). "Field
Inspect™ indicates.the date that a well was located in. the field and its
condition assessed. ' "Well Maint" shows the date on-which well maintence was -

- completed. This included removing old equipment; swabbing the borehole,

redeveloping the well, and upgrading the surface cap. -The information in
these two columns comes from Ledgerwood (1991) and progress reports of the WHC
Env1ronmenta1 Field Serv1ces Group. ’ o

"User Program" information for RCRA and operat1ona1 (OPER) monitoring
programs comes from a statement of work for FY 1992 between WHC and Pacific
Northwest Laboratory (PNL) for sampling and analysis services. Information on
use of a well in the site-wide SUrve111ance (SURV) - program (Woodruff and Hanf

- 1991) comes from the site-wide program’s CY 1992 schedule. "CERC" indicates a

new well being installed during FY 1992 to support CERCLA remedial investi-
gations. Former borehole numbers are listed under "User Program™ to identify
holes drilled for purposes other than groundwater monitoring, such as the

- Basalt Waste Isolation Program and drilling activities associated with

Ticensing Washington Public Power Supply System nuclear. reactors.

The Hanford P]ant,cdordinatesishown'in these Tists come from GeoDat.
When no coordinates-are listed in GeoDat for a well, two methods were used to
derive approximate coordinates. First, if the well number indicates a speci-
fic-reactor area (e.g., 199-D5-10), coordinates were estimated by conducting
field visits and determining approximate Tocations from map coordinates. If’

" no location information could be obtained for a well, it was deleted from the
- candidate well.1ist. Second, if the well number indicates the 600 Area (e.qg.,
- 699-_ -_ ), coordinates were listed using the second number group (e.g.,

-88-__ ) to indicate Hanford P1ant Grid North (in thousands of feet) and
the third group (e.g. -__-62) as Plant West. A coordinate qualifier

. "Approximate” identifies est1mates made using this method.

. Hanford Plant coordinates were converted to wash1ngton State Plane
coordinates using conversion factors for each of the 100 Areas, except for

‘wells in the 100-K and 100-N Areas, where conversion factors for the local
area grids in those areas-are still being developed. These conversion factors

were determined by Kaiser Engineers Hanford Company for selected benchmarks in

. each area. Washington State Plane coordinates-are in metric and are based on

a Lambert Conformal map proJect1on rather. than on a ground level: grid, as is
the Hanford Plant system. The Washington State Plane system is referenced to
the North American Horizontal Datum of 1983 (NAD-83).  Wells that have been '
recently surveyed or resurveyed are referenced to NAD-83.

For new we]]s_1nsta11ed dur1ng FY 1991 and 1992 that have not Yet been
surveyed, and for wells whose locations have been verified on recent 1:2000

- scale topograph1c maps by f1e]d visits, the coord1nate qua11f1er “Field Est"

3-3
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for field estimate has been added. If a well has been resurveyed during FY
1991 or later, an "Survey 199_" appears as the coordinate qualifier. Resur-
veying of Hanford Site survey markers and facilities, including groundwater
monitoring wells, will be conducted by the U.S. Army Corps of Eng1neers as
part of env1ronmenta1 restoration act1v1t1es

3.3 CANDIDATE WELLS IN EACH REACTOR AREA

The following location maps and tables summarize the current status of
groundwater monitoring wells in each of the 100 Areas. Selected liquid waste
disposal facilities and reactor buildings are shown on the location maps.
Locations along the river shoreline where bank seepage, sediment, and near-
shore river water samples have been collected are also shown.

3-4
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7/30/92 (BC-CAN2) TABLE 3-1. 100-BC AREA WELLS THAT ARE CANDIDATES FOR FUTURE USE » ' sheet 1 of 1

Mell Fitness  Field - Well User Program/ Completion Dedicated Plant Plant NAD-83 NAD-83 Coordinate V_
Number.  Category lnspeét Maint . Former Name Date Equipment W (ft) N (ft) Em N (m Qualifier Conments
1-82-12 A - CERC . 6/25/92 Hydrostar . 80425 72000 565360.4 145401.7 Field Est . FY92-Drilled
1-82-13 A _ - CERC 6/15/92  Hydrostar 83750 71475 564346.9  145241.7- Field Est FY92-Drilled
1-83-1 B 2/25/91 7/31/91 SURV/CERC . 3/31/53 Submersible. 79830 71800 565541.7 145340.8  Hanf Wells "~ AR
1-83-2 c 2/25/91 I 8/31/53 . . .~ 78818 . 71752 565850.2 145326.2 Hanf Wells  Remedia 3/70
1-B3-2-p c 2/25/91 ' 3/31/70 . 78818 71752 565850.2 145326.2 Hanf Wells . - -
1-83-2-q c 2725091 R 3310 " 78818 71752 565850.2 145326.2 Hanf Wells o
1-B3-46 A CERC - 5/05/92  Hydrostar 78700 71950 565886.2 145386.5 Field Est FY92-Drilled
1-B3-47 A L CERC : 6/23/92  Hydrostar 80300 72000 565398.5 145401.7 ~ Field Est - FY92-Drilled P
1-B4-1 8 2/25/91 '7/30/91  SURV/CERC 2/28/49 submersible 80650 70000 565291.8  144792.1 Hanf Wells “ =
1-84-2 B 2/25/91 . 9/27/91 SURV , 2/28/49 - 80672 69933  565285.1 144771:7  Hanf Wells "
1-84-3 B 2/25/91  9/26/91  SURV CoLo2r28049 . L 80636 69933 565296.1 144771.7 Hanf Wells =
1-B4-4 B '2/25/91 7/30/91  SURV/CERC 9/30/60 Submersible 80367 68978 - 565378.1  144480:6 . Hanf Wells s
1-B4-5 A ' SURV/CERC" © 2/20/90 Mydrostar  B0340 68592 565386.3 144363.0° Field Est ISV Project S
1-B4-6 A SURV ' 2/20/90 Hydrostar - ° 80340 68687 565386.3 144391.9 Field Est. ISV Project g
1-B4-7 A SURV/CERC 2/20/90  Hydrostar 80315 68687  S565393.9 144391.9 Field Est 1SV Project -
1-B4-8 A CERC . 6/15/92  tydrostar 79750 69375 565566.1 144601.6 Field Est  FY92-Drilled =
1-84-9 A o CERC . 6/16/92 [Hydrostar 80250 69175 < 565413.7 144540.7 Field Est © FY92-Drilled s
1-85-1 B 2/25/91  7/30/91 | 8/31/62 - Submersible 82000 69930 564880.3 . 144770.8 Hanf Wells ’ -
1-85-2 A ' - CERC 6/23/92  Hydrostar 80475 70600 - 565345.1 144975.0 . Field Est  FY92-Drilled
1-B8-6 A L CERC . 6/10/92  Hydrostar 83250 67400 564499.3 . 143999.7 Field Est FY92-Drilled
1-89-1 B 2/25/91 7/30/91 SURV/CERC ~ 7/31/52 Submersible 79961 67500 565501.8 - 144030.1 . Hanf Wells ' ‘
1-89-2 A : : CERC . 6/15/92 - Hydrostar 79950 67625 565505.2 - 144068.2 Field Est FY92-Drilled
1-89-3 A ,  CERC - 6/09/92 tydrostar 79675 67625 565569.0 144068.2 Field Est  FY92-Drilled
6-65-72 B 8/20/91  9/16/91  SURV : © . submersible 72156 . 64452 567880.8 143101.1  Hanf Wells :
6-65-83 B 6/21/91 - 8/21/91 - . . -4/30/67 'submersible 82961 . 64944  564587.4 143251.1  Hanf Wells
6-67-86 ] 6/21/91  8/02/91  SURV 10/31/62 submersible 85997 66996 563662.0  143876.5 Hanf Wells =
6-71-77 B 6/10/91  8/02/91  SURV . 9/30/62 Submersible - 76997 70996 566405.2 145095.7 Hanf Wells-
6-72-T3 B 6/10/91  8/02/91  SURV 9/30/61 Submersible 73222 72038 567555.9 145413.3 Hanf Wells

] 6/21/91  8/02/91  SURV submersible 87500 72100 563203.9 - 145432.2 Hanf Wells  Farm well
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7/30/92 (K-CAN2)

Well . Fitness Field

Number Category Inspect
1-K-10 D 2726/
1-K-11 B 2/25/N
1-K-13 D 2/26/9M
1-K-14 D

1-K-15 D

1-K-16 D

1-K-17 D

1-Kk-18 :] 2/26/91
1-K-19 B 2/26/91
1-K-20 B 2/26/91
1-K-22 B 2/26/91
1-K-23 ) 2/26/91
1-K-24 D

1-K-25 D

1-K-26 D

1-K-27 B 2/26/9N
1-K-28 B 2/26/9M
1-K-29 B 2/26/91
1-K-30 B 2/26/91
1-K-31 c

1-K-32A A

1-K-328 A

1-K-33 A

1-K-34 A

1-K-35 A

1-K-36 A

1-K-37 A

6-70-68 B 8/08/91
6-72-73 B 6/10/91
6-73-61 B 2/26/91

Well
Maint

8/01/9N

10/08/91
8/01/91
8/01/91
8/01/91

10/08/91
10/08/91
10/08/91
10/08/91

3/31/92

9/16/91
8/02/91
8/21/9N

‘TABLE 3-2. 100-K AREA WELLS THAT ARE CANDIDATES FOR FUTURE USE

User Program/
Former Name

.SURV/OPER/CERC

SURV/OPER/CERC
SURV/OPER/CERC
SURV/OPER/CERC

SURV/OPER/CERC
SURV/OPER
SURV/QOPER
SURV/OPER/CERC

CERC
CERC
CERC
CERC
CERC
CERC
CERC

SURV
SURV/CERC

COmpletibn
Date
8/31/52
8/31/52
3/31/53
12/31/52

Dedicated
Equipment

Submersible

4/30/43

2/28/53°

9/30/53

10/31/54
4/30/55
5/31/55
5/31/55
2/28/56

12/31/52

8/31/53

8/31/53
9/30/79
9/30/79
9/30/79
10731779
5/31/86

7/31/54
'9/30/61
9/30/62

Submersible
Submersible
Submersible

Submersible
Submersible
Submersible
Submersible

Hydrostar

. Hydrostar

Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar
Submersible
Submersible
Submersible

Plant
W (ft)

60527

Plant
N (ft)

NAD-83
E (m)

NAD-83
N (m)

Coordinate
Qualifier

Hanf Wells

"Hanf Wells

Hanf Wells
Approximate
Hanf Wells
Hanf Wells
Approximate

Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Approximate
Hanf Wells

" Hanf Wells

Hanf Wells
Hanf Wells
Field Est
Field Est
Field Est
Field Est
Field Est
Field Est

"Field Est

Field Est
Hanf Wells
Hanf Wells
Hanf Wells

Sheet 1 of 2

Cap welded

0il in well.

Coords Unknown =~

No &ocuments
FY92-Ptanned
FY92-Planned
FY92-Ptanned .
FY92-pPlanned
FY92-Planned
FY92-Planned
FY92-Planned

0 "ASY ‘EZO-IL-NE-GE
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7/30/92 (K-CAN2)

Fitness
Category

Field
Inspect

6-81-64B

8/08/91

2/27/91

Hell
Maint

9/16/91

TABLE 3-2.

User Program/
Former Name

SURV/CERC

BH-17

Completion Dedicated
Date Equipment

5/31/57  Submersible

3/31/73
12/31/43

Plant
W (ft)

Plant
N (ft)

100-K AREA WELLS THAT ARE CANDIDATES FOR FUTURE USE

NAD-83
E (m)

NAD-83
N (m)

Sheet 2 of 2

Coordinate

Qualifier Comments
Hanf Wells

Hanf Wells

Approximate  School well
Hanf Wells

Approximate

0 "ASY ‘€20-1L-N3-QS-IHM
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7/30/92 (N-CAN2)

Well Fitness Field

Number Category lInspect
1-p2-5 c 6/14/90
1-p2-6 A -
1-K-22 8 2/26/91
1-N-1 D :
1-N-14 B 4125/
1-N-15 c 3728790
1-N-16 8 8/15/89
1-N-17 8 8/15/89
1-N-18 c 8/15/89
1-N-19 c 8/15/89
1-N-1-0 D

1-N-1-p D

1-N-1-q D

1-N-2 8 4/26/N
1-N-20 c 8/15/89
1-N-21 B 4725/
1-N-22 c 9/28/89
1-N-23 c

1-N-26 c

1-M-25 o

1-N-26 c

1-N-27 8 4/25/91
1-M-28 c 8/15/89
1-N-29 B 4/26/91
1-M-2-0 D ’
1-N-2-p D

1-N-2-q D

1-H-2-r "D

1-N-3 8 4/26/91
1-N-30 v 3/28/90

Well
Maint

8/01/9N

TABLE 3-3. 100-N AREA WELLS THAT ARE CANDIDATES FOR FUTURE USE

User Program/
Former Name

CERC
SURV/OPER

RCRA/SURV/DOH
RCRA/SURV

RCRA/SURV
SURV

RCRA/SURV
SURV

‘RCRA/SURV

SURV

SURV
SURV
SURV
RCRA/SURV
SURV

RCRA/SURV

RCRA/SURV/DOH

Completion
. Daie
8/31/60
2/14/92
5/31/55
5/31/64
4/30/69
5/31/69
2/28/81
1/31/81
2/28/81
“1/31/81
10731764
10/31/64
10/31/64
6/30/64
1/31/81 -
1/31/81
1/31/81
1/31/81
1/31/81
131781
1/31/81
8/31/83
9/30/83
8/31/83
10/31/64
10/31/64
10/31/66
10/31/64
6/30/64
9/30/83

Dedicated
Equipment

Submersible

. Hydrostar

Submersible

Submersible

“Submersible

Submersible
Submersible
Submersible
Submersible

Submersible

Submersible

Submersible
submersible
Submersible

Submersible
Submersible

Plant
W (ft)

Plant

NAD-83°
E (m)

NAD-83
N (m)

Coordinate
Qualifier
Hanf Wells
Field Est
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells -
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Hells
Hanf Wells
Hanf Hells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells

Sheet 1 of &

‘Comments

New well FY92

Dry in 1992

Prtly sanded in
Coord corr 2/92

07434 “€20-1L-N3-0S-OHN
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7/30/92 (N-CAN2)

Mell Fitness ~ "Field:
Number ~ Category Inspect .

‘ Well
Maint

1-H-31 ‘B 4/25/91
1-N-32 B 4/25/91
1-N-33 B 4/25/91
1-N-34 c 8/15/89".
1-N-35 D » :
1-N-36 B .4/25/91
1-K-37 cC  8/15/89
1-N-39 B 4/25/91
1-N-4 B 4/26/91
1-N-40 ) 8/15/89
1-N-41 B . 4/25/91
1-N-42° c 9/19/89
1-N-43 "D -
1-N-44 D 9/19/89
1-N-45 c

1-N-46 D o
1-N-47 B 9/28/89
1-N-48 D

1-H-49 c o
1-N-5 c 4/26/91
1-N-50 c R
1-N-51 c

1-N-52 c 8/15/89
1-N-53 D 8/15/89
1-N-54 A . 4/25/91
1-N-55 A 4/25/91-
1-N-56 ‘A 4725791
1-N-57 A 4s25/9
1-H-58 A :
1-N-59 A 8/31/89
1-N-6 c 4/26/91

fABLE 3-3. 100-N AREA MELLS THAT ARE CANDIDATES FOR FUTURE USE

User Program/
Former Name
RCRA/SURV
RCRA/SURV/DOH
RCRA/SURV

RCRA/SURV. -
SURV
RCRA/SURV

- RCRA/SURV

. RCRA/SURV

SURV.

" RCRA

SURV
SURV
SURV

" SURV

RCRA/SURV
RCRA/SURV.
RCRA/SURV
RCRA/SURV
SURV
RCRA/SURV
SURV

Completion

. Date |
9/30/83
9/30/83
8/31/83

9/30/83

4/30/84

4/30/84

4/30/84
4/30/84

6/30/64

4/30/84
4/30/84
4/30/84
4/30/84
4/30/84
4/30/84

11/30/84
11/30/84
7/31/85
6/30/64
7/31/85

7/31/85

7/31/85
6/30/85

6/30/87
© 6/30/87

6/30/87
6/30/87
11/30/87
11/30/87
5/31/65

Dedicated
Equipment
Submersible
Submersible

Hydrostar

Submersible

Submersible
Submersible

. Submersible

Submersible

Submersible

Submersible

Submersiblg
Submersible

Submersible

Submersible
Submersible

Submeréible

Submersible .

submersible

Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar
Submersible

Plant
W (ft)

59572

Plant
N (ft)

NAD-83
E (m)

NAD-83
N (m)

‘Coordina;e

Qualifier
Hanf Wells
Hanf Wells -
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Manf Uelis
Ranf Wells
Hanf Wells

- Hanf Wells

Hanf Wells

" Hanf Wells

Field Est’

- Field Est
-’field,Esf
Hanf Wells - |
. ToC error?

Field Est
Field Est.
Field Est-
Field Est

~ Hanf Wells
~ Hanf Wells

Hanf Wells
Hanf Wells
Hanf Wells
ﬂanf Wells
Hanf Wells

Sheet © 2 of 4

ory in 1992
Dry .in 1992
Dry in 1992

- Dry in 1992

pry in 1992
Dry in 1992

No documents

Dry in 1992

Dry in 1992
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7/30/92 (N-CAN2)

Fitness
Category

Field
Inspect

© 8/31/89
8/31/89

3728/90
3/28/90
4/26/N
4/26/91
4/26/91
4/25/N

8/30/89
2/27/91

Well
Maint

TABLE 3-3. 100-N AREA WELLS THAT ARE CANDIDATES FOR FUTURE USE

User Program/

Former Name
RCRA/SURV
SURV

RCRA/SURV
RCRA/SURV
RCRA/SURV
RCRA/SURV/DOH
RCRA/SURV
RCRA/SURV
RCRA/SURV
RCRA/SURV
RCRA

RCRA

RCRA

OPER

OPER

RCRA/SURV
BH-17

Compfétion

Date
11/30/87
11/30/87
10/31/87
11/30/87
11/30/87
11/30/87
11/30/87

3/31/88
6/07/88
6/01/88
11/05/91
11/08/91
11/06/91
11/04/91

5/31/66

- 5/31/66

6/30/66
6130766
6/30/66
5/31/66
6/30/66

10/31/62

3/31/73
12/31/43

Dedicated

Equipment
Hydrostar
Hydrostar

Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar
HYdrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar

P-Cont Flow

Submersible

Plant
W (ft)

. 60969

60708
59492
59803
60030
60028
59781
60248

60282

58360
59946
60883
60917
58785
60200
59800

60870

60550
60500
60796
60782

60776 -

60789
60803
60770
60811
62000
57993
62072
64000
60085

Plant
N (ft)

NAD-83 ~ NAD-83

E (m)

" 571589.0

571302.4
571292.2
571942.1

N (m)

148982.4
149249.9
149169.3
149156.4

Coordinate
Qualifier

Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Survey 1991
Survey 1991
survey 1991
Survey ‘1991

" Field Est

Field Est
Field Est
Field Est
Field Est
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Approximate
Hanf Wells

Sheet ' 3of 4

Comments

Dry in 1992

Coord corr 2/92
Coord corr 2/92
coord corr 2/92
Coord corr 2/92
Coord corr 2/92

New well FY92
New well FY92
New well FY92
New well FY92
FY92-Drilled
FY92-Drilled
FY92-Planned
FY92-Planned
FY92-Planned
Bent over

Sanded in

Plugged

' Bent over

0476§H:f€ZO“Il'N3°GS°3HM



£1-¢t

7/30/92 (N-CAN2)

6-83-61A
6-83-61B
6-84-59

6-84-61A
6-84-618
6-84-62A

6-84-628
6-84-62C

6-84-62D

" 6-84-62E

6-84-62F
6-84-62G

6-84-62H .

6-84-624
6-84-62K
6-84-63A

6-84-638

6-84-63C
6-84-63D
6-85-61
6-86-64
6-87-55

' Fitness Field

Category Inspect

O O U DU U UUDUUOCOUDD OO D OUUD O O

Well
Maint

TABLE 3-3. 100-N AREA WELLS THAT ARE CANDIDATES FOR FUTURE USE

User Program/ Completion . Dedicated  Plant

Former Name . Date Equipment W (ft)
"BH-12 12/31/72 61150
BH-14 12/31/72 60610
BH-16 2/28/73 , 59480
. _ : . ' 61000

BH-13 12/31/72 60880
B8H-1 131/73 . 62310
BH-2 . /3173 = 62260
BH-4 . - /3173 62350
BH-5 12/31/72 62360
BH-6 - 12/31/72 62450
BH-7 C12731/72 62290
BH-9 - 12/31/72 61990
BH-10 10/31/72 ' 61950
BH-15 12/31/72 62300
BH-20 C 3T 62200
BH-3 - 123172 62620
BH-8 13173 o 62560
BH-11 ’ 1/31/73 . 62680
BH-19 1/31/73 : 62850
‘ 60873

BH-18 - 2/28/73 64060

SURV 6/30/69  Submersible 55405

Plant
N (ft)

NAD-83
E (m)

NAD-83
R (m)

Coordinate
Qualifier

Hanf Wells
Hanf Wells

Hanf Wells

Approximate
Hanf Wells

~ Hanf Wells

Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells

" Hanf Wells
" Hanf Wells

Sheet 4 of 4
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® [Existing Well

¢ Seepage Location
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7/30/92 (D-CAN2) TABLE 3-4. 100-D AREA WELLS THAT ARE CANDIDATES FOR FUTURE USE Sheet 1 of 2

Well Fitness Field Well User Program/ Completion Dedicated Plant Plant NAD-83 NAD-83 Coordinate
Nunber Category Inspect Maint Former Name Date - Equipment Wo(ft) N (ft) E (m) N (m) Qualifier Comments
1-D2-5 c 6/14/90 3/09/92  SURV/CERC 8/31/60  Submersible 52638 90783 573811.3 151147.4  Hanf Wells
1-D2-6 A : : V CERC ‘ 2/14/92  Hydrostar 55400 90700 572969.4 151122.1 Field Est New well FY92
1-p5-12 c 6/16/90 3709/92  SURV/CERC 8/31/60 Submersible 52546 92125 573839.3 151556.5  Hanf Wells
1-D5-13 A RCRA/CERC 12/06/91  Hydrostar 53540 93433 573535.7 151955.4  Survey 1992  New well FY92
1-D5-14 A CERC 3/17/92  Hydrostar 52750 92900 573777.2 151792.7 Field Est New well FY92
1-D5-15 A CERC 3/17/92  Hydrostar 52850 92600 573746.7 151701.3 Field Est New well FY92
1-D5-16 A CERC 3/20/92 Hydrostar 52450 92300 573868.6 151609.8 Field Est New well FY92
1-D5-17 A CERC 3/17/92 Hydrostar 52780 91520 573768.0 151372.1 Field Est New well FY92
1-D5-18 A CERC 2/24/92 Hydrostar 52520 91400 573847.3 151335.5 Field Est New well FY92
1-D5-19 A CERC 2/18/92  Hydrostar 52260 91100 573926.5 151244.1 "Field Est = . New well FY92
1-D5-20 A CERC 2/24/92  Hydrostar - 54440 93620 573262.1 152012.2 Field Est New well FY92
1-p8-2 D - 6/14/90 ' 6/30/52 53018 94725 573695.5 152349.0 Hanf Mells Dry in 1992
1-D8-3 c 6/14/90 - 3/09/92  SURV 6/30/52  submersible 52205 94720 573943.3 152347.4  Hanf Wells
1-D8-4 A RCRA/CERC 12/04/91  Hydrostar 53829 93877 S573447.4 152090.4  Survey 1992  New well FY92
1-D8-5 A ' RCRA/CERC 12/05/91 Hydrostar 53532 94379 573537.4 ° 152243.7 Survey 1992 New well EY?Z
1-D8-53 A CERC 2/06/92  Hydrostar 52374 . 95060 573889.9 152452.3  Survey 1992  New.well FY92
1-D8-54A A CERC 2/10/92  Hydrostar 52731 94916 573781.2 152408.0 Survey 1992  New well FY?é
1-D8-548B A CERC 2/10/92  Hydrostar 52774 94886 S573768.2 152398.7  Survey 1992 New well FY92
1-D8-55 A CERC 2/11/92  Hydrostar 53300 94875 573609.5 152394.7 Field Est New well FY92
1-D8-6 A RCRA/CERC 12/23/91  Hydrostar 53870 93780 573436.9 152061.0 Survey 1992  New well FY92
1-N-50 c SURV 7/31/85  Submersible 58420 88090 572048.9 150326.6 Field Est TOC error?
1-N-51 c SURV ;7/31/85 submersible 59420 88350 571744.1 150405.9  Field Est
6-88-48 o o : ' o 48000 88000 5§75225.0 150299.2 Approximate
6-90-45 c 6/07/90 SURV . Submersible 45276 89626 576055.2 150794.8 Hanf Wells
6-92-49 D ) e : 48571 92407 575050.9 151642.4 Hanf Wells
6-93-46 A CERC 4/28/92  Hydrostar 45975 93175. 575842.2 151876.5 Field Est New well FY92
6-93-498 A ] CERC 4/28/92 Hydrostar 49250 93000 S74844.0 151823.2 Field Est New well FY92
6-96-49 c 6/07/90  3/31/92  SURV 10/31/62 Submersible 49232 96388 574B49.5 152855.8 Hanf Wells

 6-96-49-p D 6/07/90 6/30/77 49232 96388 574849.5 152855.8 Hanf Hells
6-96-52 D

51568 95982 574137.4 152732.1 Hanf Wells Dug well
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' 7730792 (D-CAN2) . . fABLE 3-4. 100-D AREA WELLS THAT ARE CANDIDATES FOR FUTURE USE ‘ " Sheet : 2 of 2
Well - Fitness Field Well User Program/ Completion Dedicated plant Plant " NAD-83 ‘ NAD-83 Coordinate

Number  Category lnspect’ Maint Former Name - - ~ " Date Equipment W (ft) N (ft) E (m) N (m) Qualifier Comments
6-96-52-p 51568 95982 574137.4 152732.1 Hanf Wells

D .
[ ) . o : . 47285 96735  575442.9 152961.6 . Hanf Wells Dug well
6-97-51A c 6/07/90 © 3/31/92  SURV. ' Submersible 50507 97238  574460.8 " 153114.9  Hanf Wells ' : .
. 6-97-518 D - ’ ’ ' 50605 96779 ~ 574431.0 152975.0 Hanf Wells Corrugatd liner
) l;-98'-’54(& D 54000 98000 . 573396.2 153347.2 Apprbxilﬁate ’ :
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100D Area WeIIs
o FY 92 Well
e Existing Well
$¢ Seepage Location
HRM _Hanford River Mile -N- 98-54A , NS8000
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7/30/92 (H-CAN2)

Fitness
Category

Field

Inspect

1-H4-12A
1-H4-128
1-H4-12C
1-H4-13

1-H4-14

1-H4-15A

“1-H4-158

1-H4-15C-p
1-H4-15C-q
1-H4-15C-r
1-H4-15C-s
1-H4-16
1-H4-17
1-H4-18
1-H4-2
1-H4-3
1-H4-4
1-H4-45
1-H4-46
1-H4-47
1-H4-48
1-H4-49
1-H4-5
1-H4-6

oW > > > > > 00O >> > > > > 0> > > > 2> > > > > > > >0

6/12/90
6/12/90
6/12/90
6/12/90
6/12/90
6/12/90
6/12/90
6/12/90
6/12/90
6/12/90

6/12/90
" 6/12/90

6/12/90
6/12/90
6/12/90
6/12/90

6/12/90

6/12/90

6/12/90 -

6/12/90

6/12/90
6/12/90

6/12/90

©6/12/90

He!l
Maint

5/08/92
5/08/92

5/08/92
5/08/92

TABLE 3-5. 100-H AREA WELLS THAT ARE CANDIDATES FOR FUTURE USE

User Pfogram/
Former Name

RCRA/SURV

RCRA/SURV

RCRA/SURV
RCRA

RCRA/SURV
RCRA/SURV/CERC
RCRA/SURV
RCRA/SURV
RCRA/SURV
RCRA/SURV/CERC
RCRA/SURV/CERC
RCRA/SURV/CERC
RCRA/SURV

RCRA

RCRA

RCRA

RCRA

RCRA/SURV
RCRA/SURV
RCRA/SURV

SURV
RCRA/SURV/CERC
RC/SUR/CER/DOH
CERC

CERC

CERC

CERC

CERC
RCRA/SURV/CERC
RCRA/SURV/CERC

Completion Dedicated
Equipment

Date
8/31/60
11/30/86
11/30/86
10/31/86
9/30/86
10/31/86
11/30/86

11/30/86

10/31/86
11/30/86

12/31/86

11/30/86
11/30/86
10/31/86
10/31/86
10/31/86

10/31/86

4/30/87
5/31/87
© 5/31/87
5/31/52
5/31/74
'6/30/83
4/20/92
3/26/92
3/27/92
3/30/92
3/31/92
5/31/83
5/31/83

Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar

- Hydrostar

Hydrostar
Hydrostar
Hydrostar

Hydrostar
Hydrostar

. Hydrostar

Hydrostar
Hydrostar
Hydrostar

Hydrostar

Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar

Plant
W (ft)

Plant

NAD-83
E (m)
577644.8
577636.2

' 577628.7 -

577632.6
577828.7
578142.4
578019.8
578016.4
578012.6

578219.2

577795 .1
577911.4
577903.8
577908.9

_ 577908.9

577908.9
577908.9
577982.0

577780.2

578018.9
578093.5
577941.2
578061.6
578099.6
577874 .1

577851.2

577761.3

577698.8-
577945.9.

577586.0

NAD-83
N (m)
152438.7
152744 .4
152744 .7
152751.2
153156.4
152728.0
152921.0
152914.0
152919.9
152595.7
152753.7

© 153067.2

153065.1
153060.3
153060.3
153060.3
153060.3
152591.6
153038.2
152756.5

152501.3

152858.7

152853.9 .

152455.7
152385.6
152562.4
152595.9
152455.7
152939.9
152889.4

Coordinate

Qualifier

Survey 1986
Survey 1986
Survey 1986
Survey 1986
Survey 1986
Survey 1986
Survey 1986
Survey 1986
Survey 1986
Survey 1986
Survey 1986
Survey 1986
Survey 1986
Survey 1986

"' Survey 1986

Survey 1986
Survey 1986
Survey 1987
Survey 1987
Survey 1987
Survey 1986
lSurvey 1986

“Survey 1986

Field Est
Field Est

‘Field Est

Field Est
Field Est
Survey 1986
Survey 1986

Sheet

] of 2

Comments

Leaky. seal

Flouing; capped

Remedia 5/87
New well FY92
New well FY92
New well FY92
New well FY92
New well FY92
Remedia 5/87
Remedia 5/87
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7/30/92 (H-CAN2)

Fitness
Category

Field

Inspect

6/12/90

OO O > >»0OMN0 00 NO0O0 Q> > > P >

6/12/90
6/12/90

6/14/90

6/07/90

6/07/90

Well
Maint

3/31/92

TABLE 3-5. 100-H AREA WELLS THAT ARE CANDIDATES FOR FUTURE USE

User Program/ Completion
Former Name Date
RCRA/SURY 9/30/86
RCRA/SURV 5/31/86
RCRA/SURV 9/30/86
CERC 4717792
CERC 4/21/92
SURV 9/30/61

SURV

CERC 4/23/92
CERC 4/26/92
SURV 10/31/62

Dedicated

Equipment
Hydrostar
Hydrostar
Hydrostar
Hydrostar
Hydrostar

Submersible

Submersible

Hydrostar
Hydrostar
Submersible

Plant
W (ft)

Plant
N (ft)

NAD-83
E (m)
577800.7
577861.7
577923.5
577615.0
578300.8
578879.9
575222.3
579117.4
579406.3
578575.1
578270.3
576052.6
578471.2
576654.9
575839.5
576672.9
575440.3

ST7171.2

NAD-83
R (m)

152888.0

- 152922.0

152893.9
152219.5
152205.8
150306.9
150306.9
150540.6
150779.3
150916.5
150916.5
150802.5
151030.2
151183.2
151884.2
153093.7
152969.3
153642.6

Coordinate
Qualifier
Survey 1986
Survey 1986
Survey 1986
Field Est
Field Est
Approximate
Approximate
Hanf Wells
Hanf Wells
Approximate
Approximate
Hanf Wells
Hanf Wells
Field Est
Field Est
Hanf Wells
Hanf Wells
Hanf Wells

Sheet 2 of 2

New well FY92
New well FY92
Farm well

124 corr. liner

12" corr. liner
New well FY92
New well FY92

Dug well
Dry in 1992
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100—H_ Area Wells

(o}
.
§

HRM  Hanford River Mile
Well Prefix 199— or 699—
Plant Coordinates (ft)

FY 92 Well
Existing Well

Seepage Location
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7/30/92 (F-CAN2)

6-84-35A-0
6-84-35A-p
6-84-35A-q
6-B4-35A-1
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TABLE 3-6. 100-F AREA WELLS THAT ARE CANDIDATES FOR FUTURE USE

User Progfam/ Completion Dedicated

Former Name

SURV

~ SURV

SURV/OPER

SURV/OPER

© SURV/OPER

SURV/OPER *
SURV
SURV

DC-14

SURV

Date

5/31/43

5/31/43 .

5/31/43
9730/48
2/28/53
1/31/53
2/28/53

1/31/53

8/31/56
4/30/58
8/31/56
8/31/60

. 8/31/60
© 4/30/57

2/28/81
10/31/62

. 5/31/65

6/30/63
6/30/63
6/30/63

6/30/63

4/30/74
4/30/74

4/30/74

Equipment

Submersible

Submersible .
Submersible )

Submersible -

Submersible'

Subhefsible

Plant
W (ft)

Plant

~ NAD-83
E (m)
580443.9
580468.0
580497.6

© 581252.0
- 581077.3

581178.5
580522.0
580971.8
580902.3
580384.8
579685.6
580334.5
580373.2
578845.6

579500.9 " .

580229.0

578891.3 .
579543.5

579590.8

579197.3

579197.3
579197.3
579197.3
579197.3

579197.3 .

578891.3
578891.3
578891.3
578586.5
583463.3

NAD-83
N (m)

148513.0
148495.9
1484974
147734..5.

147797.6

147751.9

147593.7-

147933.8
148041, 1

1476641
147023.7

147431.2
147469.3"

146871.6
148487.0
148628.5
148791.8
149245.7

149243.6
1490963

149096.3
149096.3
149096.3
149096.3
149096.3
1490357
149005.2
148974.7
149096.6
149401.4

Coordinate

Qualifier

Hanf Wells
Hanf Wells
Hanf Hells

-Hanf Wells -

Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells
Hanf Wells -
Hanf Wells
Hanf Wells

Approximate
Hanf Wells '
- Hanf Wells

Hanf Wells
Hanf Uel@s
Hanf Wells
Hanf Wells
Hanf Wells .
Hanf Wells
Hanf Wells.
Hanf Wells
Approximate
Approximate
Approximate
Approximate

Approximate

sheet 1 of 1

Dug well

3icasng to 1085

4 Viner
4 Liner
4" Lliner
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4.0 GROUNDWATER ELEVATION DATA

4.1 INTRODUCTION

Potentiometric levels are important in determining groundwater flow
paths and transport of contaminants. This chapter includes a series of
hydrographs, water table maps, discussions of vertical gradients, seasonal and
longer-term temporal changes in water levels. The chapter is divided into
sections on: (a) the entire area between Gable Mountain/Gable Butte and the
Columbia River; (b) the 100-BC and 100-K Areas; (c) the 100-N Area; (d) the
100-D and 100-H Areds, and (e) the 100-F Area. - ' o

Data were used to create water table maps if they met the following
criteria: (a) wells completed in the unconfined aquifer within 100 ft of the
average water table; (b) wells with wetted screened intervals shorter than
100 ft; and of course, (c) wells with surveyed elevations. In areas with
heavy concentrat1ons of wells, a representative subset was selected to
construct the large-area map. If possible, measurements made within the same
month were selected to provide a "snapshot" of the water table. Hydrographs
were screened visually and obvious outliers were not used in maps or hydro-
graphs. Data used to construct water table maps unique to this report are
included 1in Appendix B. o

water table data were taken from GeoDat. Water level measurements
recorded in this database were collected using various techniques,. which are
.not specified in the database. Most of the measurements were taken with a
chalked tape.. The current procedure for water level measurement is
Environmental Investigation Instruction (EII) 10.2, Measurement of Groundwater
Levels (WHC 1988). Depths to water were.subtracted from the elevation of the.
~ measuring point (usually top of casing) to determine head in ft above mean sea
level. Casing elevations were surveyed to various datums; precision and
accuracy are, in many cases, unknown. The contour intervals used in.con-
structing the maps- in this section are believed to be large enough that errors
in elevation or meaSurement data are insignificant. ,

4 2 600 AREA NORTH OF GABLE MOUNTAIN

The study area includes the portion of" the Hanford Site south of the
Columbia River and north of Hanford 56,000 N, roughly the area north of Gable
Mountain and Gable Butte. This area is-sometimes referred to as,the "horn" of
the Hanford Site. ' : '

Sources of water Tevel data include published reports and e]ectron1c
 databases. GeoDat includes head data for many wells in the study area, in
some cases since the 1940s. Peterson (1991) summarizes available data for
each well. Water ‘levels are measured regularly in many of these wells for the
RCRA, CERCLA, or sitewide monitoring programs. The current use of each well
and measurement frequency is also Tisted by Peterson (1991).

Kipp and Mudd (1974) present a series of water table maps of the Hanford
Site from 1944 to 1973. PNL produces annual ‘water table maps for the Hanford
Site (e.g., Evans et al., 1989). Water table maps of the northern Hanford
Site for June and December 1990 are provided by Kasza et al. (1990, 1991).
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Similar maps will be produced each year for June and December -data, and will
be used for CERCLA 1nvest1gatlons June groundwater Tevels usually show the

}nf1¥ence of seasona] high river levels, while December data reflect low river
evels

. 4.2.1 Water Levels in the Uppermost Aquifer

The uppermost aquifer in the sfudy area comprises sediments of the
Hanford and Ringold formations (see Chapter 2). It is unconfined.

" Figure 4-1 illustrates the water table and direction of groundwater flow
in the ‘northern Hanford Site in December 1990. Wells were identified in
Figure 3-9. Groundwater is believed to flow between Gable Mountain and Gable
Butte. From there, groundwater flows toward the north and east, where it
discharges to the Columbia River.

Data are Timited in the extreme western part of the area, where the
groundwater gradient appears to be very flat. Average river elevation is
398 ft near the 100-B/C Area to 406 ft at the westernmost part of the area
shown in Figure 3-9 (USGS 1986). The river apparently recharges the uppermost
aquifer in this region when the river is at or above its average stage.

The hydraulic gradient is steepest in the eastern part of the area
(0.004 between wells 61-41 and 60-32 -in December 1990). There is a "ridge" of
high groundwater levels just north of Gable Mountain. This feature has been
present for many years (e.g., Bierschenk 1959), and is discussed below.

4.2.2 Variations in the Water Table

The water table in the northern Hanford Site is affected by: (a) Tiquid
effluent disposal to the ground within the 100 Areas; (b) liquid effluent dis-
posal in the 200 Areas, south of Gable Mountain and Gable Butte; and (c) daily
to seasonal river-Tevel stage changes. Effects of effluent disposal in the
200 Areas and river stage changes are discussed below.

Waste water discharge in and near the 200 Areas began the 1950s, forming
large groundwater mounds. Prior to that time, groundwater flowed mainly
west-to-east across the Hanford Site, with only a slight northerly component
between .Gable Mountain and Gable Butte (Figure 4-2) (ERDA 1975). As the
groundwater mounds grew, flow between Gable Mountain and Gable Butte increased
significantly. Water levels increased during the 1950s and 1960s in several
wells in north of the gap (Figure 4-3a).

The groundwater "ridge" north of Gable Mountain may be related in part
to the increased water levels from inflow of 200 Areas water. However, the
water Tevel in well 69-38 has remained relatively stable between 1951 and the
present, not responding to increases in. the water table from 200 Area waste
disposal as do wells just north of the Gable "gap" (Figure 4-3b).

An a]ternate, and perhaps more likely exp]anat1on for the groundwater
"ridge," is that the high water levels observed in wells 66-38, 66-39, and
65-38 are remnants of an elevated water table or perched water from the
. irrigation system used on ranches in that area before the Hanford Site existed
(ERDA 1975). A driller’s Tog for well 66-38 states that the upper 50 ft of
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sediments are primarily graveT to fine sand.  The boreho1e penetrated clay
from 50 to 150 ft, and the well was comp]eted 1n the clay. There are no
boreho]e logs for wells 66-39 or 65-38.

. Waste water discharge in the 100 Areas created numerous groundwater
mounds in the past. These may have been most significant in the late 1950s
through the 1960s, when reactor operations created large volumes of water that

. were discharged to the soil column. Few data are available before the 1960s.
Figure 4-4 is a water table map constructed of data collected in 1967. The
water table across the study area was S1gn1f1cant1y higher than it is today,

and groundwater mounds were present beneath all six of the reactor areas.

: The Co]umb1a River is cons1dered free-flowing in the northern part of
the Hanford Site, i.e. it is not impounded by dams (Gephart et al. 1979).
River stage 'is affected by upstream dams, however. Daily fluctuations of 6 to
8 ft are common. River stage fluctuated approx1mate1y 12 ft in 1990 in the
100-N Area, with a h1gh in June and a Tow in September October (Figure 4-5).

, , Dur1ng t1mes of h1gh river stage the: hydraulic grad1ent in the upper-
most aquifer near the river reverses, causing the potential for water to flow
into the aquifer from the river.  Figure 4-6 illustrates the water table in
June 1990, when the river had been unusually high for many weeks. The -
reversed grad1ent was most pronounced on the eastern side of the study area
For additional information on.river-aquifer interaction in the 100 Areas, see
Dirkes (1992).

4.2.3 Water Leve]s in the Conf1ned Aqu1fers - Vertical Grad1ents

A number of mu1t11eve1 p1ezometers have existed in the northern Hanford v
Site. Most of them have been removed and most of the data are not recorded in
Geodat. Data are.available for a few mu1t11eve1 p1ezometers/sha11ow and deep:
well pa1rs in the 100-N and 100-H Areas. '

Water level data were collected for various test intervals during
drilling of -deep boreholes in the northern Hanford Site. These data are
generally of short duration (days to weeks) and are provided by Strait and
Mercer (1987). - Longer-term data (generally more than 1 yr) are provided by
Swanson and Leventhal (1984).

Piezometric data in the uppermost aquifer indicate that downward gradi-
ents exist in the-vicinity of waste disposal facilities and in the Rattlesnake
H11ls, located in the southern part of the Hanford Site. A downward gradient.
is characteristic of an area of groundwater recharge Upward gradients,
indicating groundwater discharge, are ‘observed in piezometers located near the
Columbia River (Gephart et al. 1979).

Fine-grained strata in the Ringold Formation form aquitards that confine
underlying coarser-grained deposits locally. Few wells are completed in these
deeper aquifers, and it is difficult to correlate them areally. Hydrographs
for piezometers 80-43P (deep) and 80-43S (shallow) for 1966-1980 are illus-

- trated in Figure 4-7. These hydrographs indicate an upward gradient.in the
Ringold Formation during that time period. . Multilevel piezometers in the
Hanford and R1ngo]d formations in the 100-H Area also prov1de some data on
water ‘levels . in R1ngo]d confined aqu1fers
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Beneath the Ringold Formation is a.series of aquifers and aquitards in
the Columbia River Basalts Group (see Chapter 2). These units were studied
extensively in the past (DOE 1988); however, most of the studies were concen-
trated on an area south of Gable Butte.

Spane (1987) produced a potentiometric map of the Mabton interbed, an
aquifer between the Saddle Mountains and Wanapum Basalts, which indicates that
groundwater flows from the northeast to the southwest. Boreholes 63-95
(formerly known as DB-12) and 84-34 (DC-14) are completed in aquifers in the
Saddle Mountains Basalt. There is a downward gradient within the formation at
.63-95, which is in the western part of the study area. There is an upward
gradient at 84-34, in the eastern part of the study area (DOE 1988). This may
indicate that the aquifers in the Saddle Mountains Basalt receive groundwater
flow from the uppermost aquifer in the western part of the area, and provide
flow to the uppermost aquifer in the eastern part of the site.

Figure 4-8 illustrates head.at well 63-90, in the unconfined aquifer,
and wells 65-95 and 66-91, in the uppermost confined aquifer in the basalt
system. The unconfined aquifer clearly responds to river stage changes.

Nevulis et al. (1989) concluded that the confined (Rosa]ia‘f1ow top)
aquifer in the northwestern Hanford Site also responds to changes in river
stage, with only a 12-day lag time. This correlation implies that the
confined aqu1fer is connected directly to the unconfined aquifer or to the
river itself in this area. This phenomenon was also studied by DOE (1988).

4.3 100-B/C AND 100-K AREAS

The 100- B/C and 100-K Areas are the furthest west of. the reactor areas.
The B Reactor is the oldest on the Hanford Site, and operated from 1944
through 1968. The C Reactor was put into service in 1952 and ceased operat1ng
in 1969. The KE and KW Reactors operated from 1955 through 1971.

4.3.1 Water Levels in the Uppermost Aquifer

In general, groundwater in the uppermost aquifer flows from the south
and southeast toward the river in the vicinity of the 100-B/C and 100-K Areas.
West of the 100-B/C Area, the aquifer may be recharged by the river (see
Section 4.2.1). The horizontal gradient is very small, approximately 0.0003
between wells 61-62 and 72-73 in December 1990.

4.3.2 Variations in the Water Table

Changes in river stage affect water tab]é elevation in the 100-B/C and
100-K Areas. The range of water table variation from river stage changes
decreases with increasing distance from the river (Figure 4-9).

A hydrograph of water Tevels in well B3-1 (Figure 4-10a) has a .peak
around 1968. Groundwater levels may have been higher before data collection
began. Various liquid waste disposal trenches in the 100-B/C Area provided
artificial recharge to the underlying aquifer. Leaking retention basins were
another significant source of recharge.
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. Data in the 100-K Area show a peak water table elevation in the Tate
1950s to early 1960s (Figure 4-10b). Earlier data are unavailable. Probably
the most significant source of artificial recharge in the. 100-K Area was the
116-K-2 "mile long" trench. Approximately 3 billion Titers of water were
discharged there between 1955 and 1971. :

4.3.3 Water Levels in. the Confined Aquifers - Vertical Gradients

" Well B3-2 monitors two aquifers in the Ringold Formation in the 100-B/C
Area. When the well was installed, there was no seal between the aquifers.
In 1970, the well was reconstructed to its current configuration: Piezometer
B3-2P mon1tors the confined aquifer; B3-2Q and the annular space monitor the
unconfined aquifer, with a cement seal between the piezometers (Ledgerwood
1991). Historical data from well B3-2 and its piezometers appear erratic and
uninterpretable. :

There are no other data from the deeper portion of the Hanford/R1ngold
aquifer system in the vicinity of the 100-B/C and 100-K Areas. Vertical
grad1ents in this region are discussed in Section 4.2.2. '

4. 4 100 N AREA T

: N-Reactor was put into operation in the ear]y 1960s, later than the
other Hanford reactors, and has remained in some state of operation or standby
until the present. D1sposé1 of cooling water to various facilities has '
created groundwater mounds in the past: most significantly, the 130I-N
facility from 1964 through 1985 and the 1325-N facility from 1985 t111 1991.

4.4.1 Water Leve]s in the Uppermost Aqu1fer

: F1gure 4- 11 shows the water table in the v1c1n1ty of the 100-N -Area in

- December 1990. There was apparently a slight reversed gradient near the river
at that time. In general, however, groundwater-beneath the 100-N Area flows
either directly northwestward toward the river, or northward, apparently to
enter ‘the river further downstream. The hydraulic gradient in December 1990
was 0.001 between wells 81-58 and N- 14

4.4.2 Variations in the Water Table

Figure 4-12 illustrates the range of variation in water table due to
river stage changes in the 100-N Area. During times of high river stage, the
grad1ent near the river is flat or even reversed .

Figure 4-13 contains a hydrograph from well N-2. High water levels in
well N-2 were observed throughout the 1960s. Figure 4-14 shows the water
table beneath the 100-N Area in September 1965.

Figure 4-15 shows a more recent groundwater mound in the 100-N Area,
June 1989. At this time, a newer waste disposal facility was being used.
The mound was apparently equal in size to, or perhaps even slightly larger
than, the older mound. However, it was quite short-lived, and appears to have
nearly disappeared by December 1990 (see Figure 4-10).
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4.4.3 Water Levels in the Confined Aquifers - Vertical Gradients

Near the river in the 100-N Area there is a series of wells completed at
various depths in the uppermost aquifer (the N-8 series). These wells show an
upward gradient, indicating an area of groundwater discharge.

Two recently constructed wells further from the river (N-69 and N-70)
are completed at the base of the uppermost producing layer. However, they are
completed only about 20 ft deeper than nearby water table wells, and show no
significant vertical gradient. There are no wells in the vicinity of the
100-N Area completed in the basalt and interbed aquifer system.

4.5 100-D AND 100-H AREAS

The 100-D and 100-H Areas are the furthest north reactor areas on the
Hanford Site, located on the western and eastern sides, respectively, of the
horn of the Hanford Site. The D Reactor operated from 1944 to 1967; the DR
Reactor, from 1950 to 1964;.and the H Reactor, from 1949 to 1965.

4.5. 1 Water Levels in the Uppermost Aquifer

F1gure 4-16 shows a water table map for December 1990 for the 100-D and
100-H Area and vicinity. Data in the western part of the area are sparse.
Data in the 100-H Area show that the gradient was quite flat, and suggest that
a reversed gradient was present near the river. Such reversed gradients are
common in the 100-H Area (DOE 1991c). '

There is a groundwater divide somewhere between the 100-D and 100-H
Areas. Groundwater west of this divide flows toward the northwest. Ground-
water further east flows toward the north and northeast. There is an overall
eastward direction of flow. In December 1990, there was a shallow northward
gradient between wells D2-5 and D8-3 (0.0007), and a slightly steeper gradient
toward the northeast between wells 90-45 and H4-16 (0.001).

4.5.2 Variations in the Water Table

The effects of changing river levels on the water table are evident in
the 100-H Area more than the other reactor areas because (a) the natural
gradient is relatively gentle and (b) there are ample wells to provide water
level data. During periods of high river level, the hydraulic gradient may be
reversed (i.e., flow direction from the river inland) up to 1,000 ft from the
river (DOE 1991c). Figure 4-17 illustrates the range and extent of water
table variations due to changes in river stage.

Waste disposal in the 100-D and 100-H Areas has affected the water table
in the past. Figures 4-18a shows hydrographs from two wells in the 100-D
Area. A groundwater mound associated with waste discharge to leaking reten-
tion basins and disposal cribs was evident during the 1950s and 1960s. The
sharp peak in water levels observed in 1967 was due to an infiltration test
conducted by Eliason and Hajek (1967) (see Section 2.3.2).
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Water level data were highest in the early 1960s in the 100- H Area (see
F1gure 4-18b). Primary sources of artificial recharge were a leaking reten-
tion basin and 11qu1d waste d1sposa1 trenches.

F1gure 4-19 is a water table map for the 100-D and 100-H Areas construc-
ted from data collected in March and April 1967. : _

4.5.3 Water Levels in the COhffhedVAquiferﬁi-’VeFtica] Gradients

No deep wells are present near the 100-D Area. Two clusters of wells in
the 100-H Area monitor zones from the water table to a basalt interbed. One
well cluster near the river shows there is an upward gradient in the uppermost
aquifer system. There is also an upward gradient between the uppermost basalt
aqu1fer and the over1y1ng aqu1fer (PNL 1987).

4.6 100-F AREA

-~ The 100-F Area is located in the northeastern port{on of the Hanford -
Site. The F Reactor operated. from 1945" to 1965, In addition to reactor
operations, the’ 100 ‘F"Area housed b1o1og1ca1 experiments until 1976.

4.6. 1 water Levels in the Uppermost Aqu1fer

In the vicinity of the 100-F Area, groundwater in the uppermost aqu1ferj
flows west to east, toward the river. The horizontal gradient in December -
1990 was approx1mate1y 0.0003 between wells 77-36 and F5-1. S

" 4,6.2 Variations in the water Table -

Changes in river stage.affect water levels in wells near the river in .-
the 100-F Area (Figure 4-20). There are not enough data from 100-F Area wells
"'to tell how far inland these variations are significant.

Figure 4-21 is a hydrograph of well F5-1. Water levels were highest in
the 1950s and early 1960s. Figure 4-22 is a water table map of 100-F Area and
vicinity for December 1961. Liquid wastes from reactor operations recharged
the groundwater through leaking retention basins and waste disposal trenches.
Liquid wastes from biological experiments provided additional recharge.

4.6.3 Water Levels in the Confined Aquifers - Vertical gradients
Well 84-34 (formerly known as DC-14) is completed in the Grande Ronde-

Basalt, and is an artesian well. Gradients within the uppermost aquifer
system are unknown.
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Figure 4-1. Water Table and Inferred Flow Directions in the Northern - GEOSCI\052982-C
Hanford Site, December 1990 (after Kasza et al. 1991).
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Figure-4-2. Estimated Water Table on the Hanford Site, 1944> (ERDA 1975).
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Figure 4-3. Ground Levels Versus Time.
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Figure 4-4. Water Table and Inferred Flow Directions in the Ndrthern )
Hanford Site, Average of October and November 1967 Data.
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Figure 4-7. Ground Levels Versus Time: Well 699- 80 43P (comp]eted 1n a
’ ngo'ld confined aquifer) and Well 699- 80-43S (comp'leted at
. - the water tab'le), 1966-1980.
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| Figure 4-8. Groundwater Levels Versus Time

(a) Well 699-63-90 (completed in the uppermost interbed aquifer)
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(b) Wells 699-65-95 and 699-66-91 (completed at the water table).
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Figure 4-10. Groundwater Levels Versus Time

(a) Well 199-B3-1.
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Water Table and Inferred Flow Directions in the
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Figure 4-12. Groundwater Levels Versus Time: Well 199-N-2.
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