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AQUEOUS RADIOACTIVE- AND
INDUSTRIAL-WASTE DISPOSAL AT THE
IDAHO NATIONAL ENGINEERING LABORATORY
THROUGH 1982

By Barney D. Lewis, Jean M. Eagleton,
and Rodger G. Jensen

ABSTRACT

The U.S. Geological Survey has maintained a project office at the
Idaho National Engineering Laboratory (INEL) since its establishment as
the National Reactor Testing Station in 1949. During the many years of
INEL operations, low-level radiocactive and chemical wastes have been
disposed of directly or indirectly into the Snake River Plain aquifer
which underlies the INEL. Some wastes have been disposed of to leaching
ponds, ditches, or subsurface leaching fields, and these wastes have
migrated downward to the aquifer. Other wastes have reached the aquifer
by direct injection through disposal wells. The aqueous-waste disposal
data, plus related and pertinent hydrologic and ground-water quality
data, have been assembled on magnetic-computer tape and are now avail-
able for comparison and evaluation of various digital ground-water
solute-transport models.

This report is a listing, in tabular form, of the radioactive- and
chemical~aqueocus-waste disposal data available on the magnetic tape. A
map showing the locations of selected INEL facilities is included, as
well as a selected reference list of reports which interpret the hydro-
logic data set.

INTRODUCTION

The Idaho National Engineering Laboratory (INEL) was established
as the National Reactor Testing Station in 1949. The INEL covers about
890 square miles of the eastern Snake River Plain (fig. 1) in south-
eastern Idaho. The plain is a structural and topographic basin about
200 miles long and 50 to 70 miles wide. Underlying the plain is a
vast body of ground water contained in basaltic rocks and interbedded
sediment that is known as the Snake River Plain aquifer--the major
aquifer in Idaho. The INEL is used by the U.S. Department of Energy
(DOE) to build, operate, and test various types of nuclear reactors.
Fifty-two reactors, a nuclear fuel reprocessing plant, various support
facilities, and a low-level radioactive-waste disposal site have been
constructed to date. Fifteen of the reactors, the reprocessing plant,
and the disposal site are still being used.

The nuclear reactors and the nuclear fuel reprocessing plant

generate liquid wastes. Aqueous industrial (chemical) and radioactive
wastes are discharged to leaching ponds, ditches, subsurface leaching
fields, or disposal wells. The majority of the aqueous wastes disposed
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Figure 1. Relief map of Idaho showing location of the INEL, Snake
River Plain, and generalized ground-water flow lines of
the Snake River Plain aquifer (from Barraclough, Lewis,
and Jensen, 1981).




of to surface or shallow subsurface facilities are discharged at the
Test Reactors Area (TRA--see figure 2 for location). These wastes then
percolate toward the Snake River Plain aquifer. Other aqueous wastes
have been discharged directly into the aquifer through injection wells.
The majority of the wastes disposed of using this method have been
injected through the Idaho Chemical Processing Plant (ICPP) disposal
well, FEffluent discharge to the ICPP disposal well was discontinued in
February 1984 following the construction of a percolation pond. The
disposal well is now used only in emergency situations.

In 1949, the Atomic Energy Commission (now DOE) requested that
the Geological Survey investigate and describe the water resources of

the INEL and adjacent areas. Information was collected which depicted
hydrogeologic conditions prior to any reactor operations at the Labora-
tory. Current investigations indicate natural changes in the hydrology

of the area and also determine changes resulting from activities at the
Laboratory.

Since 1949, a large volume of water-quality, water-level, and other
related hydrologic data have been accumulated at the INEL. The National
Low-Level Waste Management Program (NLLWMP) of the DOE has supported the
compilation of this data set and they requested that all INEL data be
compiled on magnetic tape. The assembled data set will be used to
compare, evaluate, and validate ground-water solute-transport models.
These data are made available to the computer modeling community to
provide a standard for the refinement and application of waste-disposal
site performance and prediction models. These data are recorded on an
ASCII-character, IBM-compatible, 1600-bit-per-inch (BPI) magnetic tape.
The tape contains:

1. A water—quality file from selected Geological Survey monitoring
wells penetrating the Snake River Plain aquifer in the vicinity
of the INEL. This file includes both chemical and radionuclide
data.

2. A file of water-level data available for these wells.

3. A data file listing the aqueous wastes disposed of at the
INEL.

A set of U.S. Geological Survey open-file reports has been prepared
to provide written documentation of the data on the magnetic tape. This
is one of those reports and it lists the disposal data available under
item number 3 above. A report is in preparation which will describe the
format and use of the magnetic tape and provide other information neces-
sary to use this data set for solute-transport studies.
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Purpose and Scope

The purpose of this report is to provide written documentation of
the aqueous waste-disposal data placed on the magnetic tape previously
described. The data are listed in tabular form. Figure 2 shows the
location of the facilities where the data were collected. A brief
introduction to the INEL and its hydrophysical characteristics has been
included. For readers interested in the hydrologic implications of the
disposal data, reports are listed in the sgelected reference section at
the end of the text.

This report includes aqueous-disposal data published in several INEL
reports listed in the reference section. Radioactive-waste-disposal data
were obtained from the following references: Osloond (1965); Office of
Waste Management, AEC (1974a); Waste Management and Environmental Affairs
Branch, AEC (1974a, 1974b, and 1974c); White (1975a, 1975b, 1976a, 19760,
1977a, 1977b, 1978a, and 1978b); Waste Management Programs, EG&G Idaho,
Inc. (1979a and 1979b); Batchelder (1980a and 198la); and Cassidy (1982a
and 1983a). The period of record covered by the just listed references
is 1961 through 1982. Prior to this period, records of aqueous radio-
active-waste disposal at the INEL are not verifiable. Similarly, dispo-
sal records of aqueous-chemical wastes are not verifiable except for the
period from 1971 through 1982 (covered by this report) and years hence.
The chemical-waste-disposal data listed in this report were obtained from
the following references: Office of Waste Management, AEC (1974b); White
(1975¢c, 1976c, 1977¢c, and 1978c); Waste Management Programs, EG&G Idaho,
Inc. (1979c); Batchelder (1980b and 1981b); and Cassidy (1982b and
1983b).
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REGIONAL HYDROGEOLOGY

The eastern Snake River Plain is underlain by a vast ground-water
reservoir known as the Snake River Plain aquifer, which may contain more
than | billion acre-feet of water (Barraclough, Lewis, and Jensen,
1981). The flow of ground water in the aquifer is principally to the
south-southwest (fig. 1) at relatively high velocities of 5-20 feet per
day. The transmissivity of the aquifer generally ranges from 1l million
to 100 million gallons per day per foot or 134,000 to 13,400,000 feet
squared per day (Robertson, Schoen, and Barraclough, 1974).

The Snake River Plain aquifer consists of basaltic volcanic rocks
and interbedded sediment. Underlying rocks are probably composed of
sedimentary and crystalline rocks. Water-bearing openings in the basal-
tic rocks are distributed throughout the rock system in the form of
intercrystalline and intergranular porespace, fractures, cavities,
interstitial voids, interflow zones, and lava tubes. The variety and
degree of interconnection of these openings complicate the direction of
ground-water movement locally throughout the aquifer.

Ground-water inflow to the aquifer is primarily by underflow from
the northeastern part of the plain and also from adjacent drainages on
the west and north. Most of the ground water underlying the INEL enters
the ground in the uplands to the north, northeast, and northwest of the
site, moves southward or southwestward through the aquifer, and dis-
charges at springs along the valley of the Snake River near Hagerman
(fig. 1). Lesser amounts of the water are derived from local precipita-
tion on the plain. Part of the precipitation evaporates, but some
infiltrates the ground surface and percolates through the subsurface to
the regional water table. Significant recharge is also derived from
occasional flow in the Big Lost River.

WASTE-DISPOSAL SITES

Liquid low-level radioactive and/or dilute chemical wastes have been
discharged to the subsurface at the Central Facilities Area (CFA) through
a shallow-drain field (see figure 2 for location); at the Idaho Chemical
Processing Plant (ICPP) through a deep-disposal well prior to February
1984; at the Naval Reactors Facility (NRF) through seepage ponds and a
waste ditch; at the Power Burst Facility (PBF) through two shallow
disposal wells; and at the Test Reactors Area (TRA) through a deep-
disposal well prior to March 1982 and through several seepage ponds. The
disposal data for these various facilities are listed in tables 1 through
4 (tabulated following the selected reference section). The yearly
totals for radioactive- and chemical-waste disposal are listed for the
entire published period of record in tables 1 and 3, respectively.
Monthly totals are listed in tables 2 and 4 for the years 1977 through
1982. The shorter time-duration listings are included to provide the
user with the option of employing more detailed source terms while
attempting to calibrate a solute-transport model.



The combined ICPP-NRF-TRA 1liquid waste discharges comprise the
greatest percentage volumetrically of INEL liquid waste and nearly all of
the total radioactivity discharged (tables 1 and 2). It is also apparent
from tables 3 and 4 that the ICPP-NRF-TRA liquid-waste effluents contain
most of the total on-site chemical-waste products. The CFA and PBF
discharge smaller but significant quantities of liquid wastes and are
included herein for completeness. Ongoing Geological Survey studies have
shown that aqueous-waste disposal at the five just mentioned facilities
has had a recognizable effect on quality of water in the Snake River
Plain aquifer. Although operations at other facilities, such as Test
Area North and Experimental Breeder Reactor II (see figure 2 for loca-
tions), produce very small volumes and concentrations of aqueous wastes,
the effects of this waste disposal on the aquifer is not detectable.

Central Facilities Area

Radioactive—- and chemical-waste effluent from a laundering process
at the CFA was processed and diluted in a sewage treatment plant. From
here, the liquid wastes were discharged to a shallow drain field. A part
of these wastes percolate through the vadose zone to the Snake River
Plain aquifer, about 480 feet below the land surface.

Idaho Chemical Processing Plant

As stated, the ICPP discharged low-level radioactive waste and
dilute-chemical waste directly to the Snake River Plain aquifer through a
disposal well 600 feet deep prior to 1984 and effluent disposal has since
been to a percolation pond. The natural water level is about 450 feet
below the land surface. More tritium, in terms of radioactivity, has
been discharged than any other waste isotope; the remainder of the
discharged activity was from small quantities of various other radio-
isotopes.

Naval Reactors Facility

The NRF utilized a drainage-seepage ditch and two seepage ponds to
dispose of low-level radioactive- and chemical-waste water. These
effluents include AlW, S1W, and S5G plant-facility disposal to seepage
ponds (see tables 1 and 2). Chemical wastes have dominated the effluent
over the later period of record with little or no radioactive wastes
having been discharged. A part of the discharged waste water percolates
through the vadose zone to the Snake River Plain aquifer, about 400 feet
below land surface.



Power Burst Facility

The PBF utilized two shallow wells, completed to depths of 110 and
115 feet, to dispose of low-level radioactive liquid wastes and corrosive
liquid wastes, respectively. These wells were purposely designed to
allow the waste water to form perched-water bodies, thus retarding
percolation through the vadose zone to the regional aquifer, about 450
feet below land surface. These wells are no longer in use and waste
water is discharged to a lined~evaporation pond.

Test Reactors Area

The TRA utilized four disposal systems to dispose of dilute radio-
active—and chemical-waste water. Low-level radioactive wastes were
discharged to three seepage ponds. A part of these wastes also percolate
to the Snake River Plain aquifer, 450 feet below the land surface.
Chemical wastes were discharged to another seepage pond. Two seepage
ponds were used to dispose of sanitary wastes. Cooling-tower blowdown
wastes were discharged directly into the regional aquifer through a
1,275-foot-deep disposal well prior to March 1982, Blowdown wastes are
now discharged to percolation ponds located immediately south of the
TRA.

SUMMARY

This report is one of a series of reports, in preparation or pub-
lished, which summarize the hydrologic data collected at the INEL. In
conjunction with the other reports, it is intended to provide a useful
working source—term data set for those individuals involved 1in solute-
transport studies for government agencies or private industry. In
magnetic-tape format, the entire data set should become a useful tool for
hydrologists working with solute-transport models that are applicable to
arid-climatic conditions.
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