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(0] RSION FACTORS, VERTICAL D VIATE ITS
Multiply By To _obtain
inch (in.) 25.4 millimeter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
acre 0.4047 hectare
square mile (mi?) 2.590 square kilometer
gallon (gal) 3.785 liter
acre-foot (acre-ft) 1,233 cubic meter
foot per mile (ft/mi) 0.1646 meter per kilometer
cubic foot per second per mile 0.01760 cubic meter per second per
((ft3/s)/mi) kilometer
pound (1b) 0.4536 kilogram
curie (Ci) 3.7x1010 becquerel
picocurie per milliliter 0.037 becquerel per milliliter
(pCi/mL)
picocurie per liter (pCi/L) 0.037 becquerel per liter

For temperature, degrees Celsius (°C) may be converted to degrees Fahrenheit
(°F) by using the formula °F = (1.8)(°C)+32.

Sea level: In this report, "sea level" refers to the National Geodetic
Vertical Datum of 1929--a geodetic datum derived from a general adjustment
of the first-order level nets of both the United States and Canada, formerly
called Sea Level Datum of 1929.

Abbreviated units used in report: ug/L (microgram per liter), mg/L

(milligram per liter), and uS/cm (microsiemens per centimeter at 25 °C).
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ABSTRACT

Detectable concentrations of radionuclide- and chemical-waste con-
stituents in water from the Snake River Plain aquifer at the Idaho National
Engineering Laboratory decreased during 1986-88. Decreased radionuclide
concentrations are attributed to reduced rates of radionuclide-waste dis-
posal, sorption processes, radioactive decay, dilution from recharge, and

changes in waste-disposal practices.

Tritium concentrations in aquifer water decreased as much as 39 pCi/mL
(picocuries per milliliter) during 1986-88 and ranged from 0.7%0.2 to
61.6+1.1 pCi/mL in 1988. Strontium-90 concentrations decreased as much as
33 pCi/L (picocuries per liter) during 1986-88 and ranged from 8*2 to 48%3
PCi/L in 1988. Cobalt-60 and cesium-137 concentrations exceeded the report-
ing level in water from only one well during 1986-88.

In 1988, concentrations of plutonium-238 and plutonium-239, -240
(undivided) in water from the Test Area North disposal well were 0.19%0.05
pCi/L and 0.96+0.08 pCi/L, respectively. The concentration of plutonium-238
in well CFA-1 was 0.11%0.03 pCi/L in 1987. In subsequent samples, con-

centrations were less than the reporting level.

Sodium, chloride, and nitrate plumes originating from the Idaho
Chemical Processing Plant decreased in size since use of the ICPP disposal
well was discontinued in 1984. During 1986-88, the approximate areal extent
of the sodium plume decreased from 6.8 to 2.5 square miles, the chloride
plume decreased from 17 to 5.2 square miles, and the nitrate plume decreased

from 14 to 5 square miles. In 1987, water from wells 65 and 89 contained



280 and 50 ug/L, respectively, of chromium; othér water samples contained
from less than 1 to 30 ug/L. *

INTRODUCTION

The INEL (Idaho National Engineering Laboratory), encompassing about
890 mi? of the eastern Snake River Plain in southeastern Idaho (fig. 1), is
operated by the U.S. Department of Energy. INEL facilities are used in the
development of peacetime atomic-energy applications, nuclear safety
research, defense programs, and advanced enj;gy concepts. Liquid radio-
nuclide and chemical wastes generated at these facilities have been dis-
charged to onsite infiltration ponds and disposal wells since 1952. Liquid-
waste disposal has resulted in detectable concentrations of several waste

constituents in water in the Snake River Plain aquifer underlying the INEL.

The U.S. Department of Energy requires information about the mobility
of dilute radionuclide- and chemical-waste constituents in the Snake River
Plain aquifer. Waste-constituent mobility is, in part, determined by (1)
the rate and direction of ground-water flow, (Z) the locations, quantities,
and methods of waste disposal, (3) waste-constijuent chemistry, and (4) the
geochemical processes taking place in the aquifer. This study was conducted
by the U.S. Geological Survey in cooperation with the U.S. Department of

Energy'’s Idaho Operations Office.

Purpose and Scope

In 1949, the U.S. Atomic Energy Commission, later to become the U.S.

Department of Energy, requested that the U.S. qulogical Survey describe the
water resources of the area now known as the INEL. The purpose of the
resulting study was to characterize these resources prior to the development
of nuclear reactor testing facilities. The|Geological Survey since has
maintained a monitoring network at the INEL to 4etermine hydrologic trends
and to delineate the movement of facility-related radionuclide and chemical

wastes in the Snake River Plain aquifer.





































































































































































