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% PRELI ARY ESTIMATES OF FECTS
) .OF URANIUM-MINE DEWATERING ON WATER

LEVELS, SAN JUAN BASIN
by forest p. Iy(ord and Peter Y. I renici. U.S. GeoluxicalSurvey, Albuqumtue, New %ico 37th and

Wi%arn ). Ston :, New Mesico Uurwu of Mines amt Mineral Resources. Socorro. New Alexico 87301

AbstraCl municipal supply. Aline locations for the three projections were
|

Must of the uranium mines in northwestern New Mexico will determined by SJHR US.
D'

withdraw water from the Morrison Formation in the course of evalu n." P""
P'"*"''' '""N' "I " P''II*I""'Y ' ,d,E""I ""d#I4

" ' mining operations. Using three leveh of projected uranium min- on developed by the USGS. This model was constructed

ing, a digital model was used to estimate approximate dewatering using the best availabic values for hydraulie properties but also
rates, effects on water levels in the Morrison Formation, and ef- e ntains rnany umeued simphrymg assumpo,ons. The model has

fects on streams to the year 2000. All effects are superimposed on not been calibrated or tested for sensitivity to assumptions about
other likely developments of ground water from the Morrison ge ogie system, and the results presented should be
Formation. Planned or announced mines, a maximum of 33 by d endneedng Mmam gMng onh N mugh ggnbcon

1985, would produce 570,000 acre It (7 x 10* mi) of water by tuq of eUcets Hyai may resuh Imm uranium dewbpment m Me
2000. The dewatering rate would be about 36 fi% (1 m%) in "'^**"E*""'". el of IN Wrh@ spm was not
about 1985, with drawdowns of 2,000 ft (600 m) or more ex. . attempted because of the imrnediate nced for thesc estimates,
peeted near the deepest mines. Hy 2000, a projected medium
range of development of 72 mines would produce about Study area
1,300,000 acre ft (16 x 10" mi) of water, and the dewatering rate
would be about 90 ft% (2.6 m%). Drawdowns of 4,000 ft (1,200 The study area (fig.1) coincides approximately with the estent

m) or more might be expceted near the deepest mines. By 2000, a of the Morrison Formation in northwestern New Metieo and
maximum projected development of 105 mines would probably southwestern Colorado. Most of the area lies within the San Juan
produce about 2,030,000 acre ft (25 x 17 m ) of water, and the structural . basin as defined by Kelley (1951). Major physio-i

dewatering rate would be about 117 ft % (3.3 m%). Ily 2000, graphic features in or near this area include the San J uan and La
Plata Moumains in Colorado, the Chuska Mountains near thedewatering - of uranium mines and other ground. water

developments may reduce flow m ihe San Juan River by 0 04 New Mexico-Arirona' boider, the Zuni Mountains at the south
i

ft% (0.001 mW), and now toward the Rio Grande talley may side of the study area, and the Rio Grande valley and Sierra Naci- i

be reduced by 0.5 ft% (0.015 m%). The peak efl,eet on flow t miento on the cast side of the stuJy area. The San Juan, Animas,
'

streams would not occur untillong after the year 2000. La Plata, and Maneos Rhers now perennially into New Mexico
' rom Colorado. Other major drainages, including the Chaco
Riser, Canyon Largo, Puerco River, Rio San Jose, and Rio !

Introduction Puerco, drain la.ge areas but are characterized by ephemeral
now.

Purpose and scope Much of the annual precipitation con es during short but fre.
quendy imense connethe thundershowers. At lower elevations,

~ ~ ~ ~ The development of uranium resources from subsurface mines such as the area drained by the Chaco River, the annual precip-
in northwestern New Mexico will result in Ihe production of large itation rarely eseced,8 inches (20 cm). The uplands, particularly
quantities of water from the Morrison Formation, the major me- the San Juan and La Plata Mountains in Colorado where annual.

^ producing unit and an important aquifer in the area of develop- precipitation execeds 30 inches (76 cm) in some plaecs, are the,

ment. Mine dewatering will cause extensive water. level declines source for most surface water in the basin. Mueh of the recharge
and will reduce the ground. water flow Ioward the San Juan River to aquifers also occur 5 in ti e upland areas.
and Rio Grande valley (fig.1). Population centets include Durango and Cortez in Colorado

in anticipation of major increa:es in ground water pumping and Farmington, Shiprock, Gallup, and Grants in New Mexico.
that will result from the development of energy resources, Ihe Major population inercases are espected as a result of energy and
U.S. Geological Survey (USGS), New Mexico llureau of Mines related developments. Major energy developments currently in
and Mineral Resources, and New Mexico State Engineer began a operation include oil and natural-gas production, coal mining,
cooperative study in 1974 o evaluate ihe ground waier resources coal fired power production, and uranium mining. The Navajo

|.. and possible' effects of ground water development. The ex. Irrigation Project also contributes significantly to the economie
l' perience and techniques developed during that study wcre growth of the area. Although none of these except the uranium

applicable to an evaluation of impacts on gr ound-w ater resources mines are presently removing significant amounts of water from
requested by the San Juan liasin Regional Uranium Study the Morrison Formation, additional demand for ground water is

| (SJllRUS) Task Force. anticipated, particularly for use in coal mining and power pro-
! ' This evaluation was requested by SJilRUS Task Forcein order duction.

to estimate: 1) quantities of water that might be produced from
a

uranium mines in the Morrison Formation,2) changes in water i
levels in the Mortison Formation resuhing from mine dewater- Ground water in the
ing, and 3) effects of dewatering on surface nows.

- The eHects of uranium mining were evaluated f,or three pro- gg ggg
jected leveh of development: 1) no additional mines included The Morrison Formation (Jurassic) includes three members
beyond the 33 that are currently operating or planned, 2) a throughout most of the study area. In ascending order, these are:
medium-range projection including 72 mines, and 3) a high pro- the Recapture Member, Westwater Canyon Member, and litushy
jection incluoing 10$ mines. The predicted effects of these pro- liasin Member. In the northwest part of the area near Four Cor. ,

, jected lesels of development were to be superimposed on other ners, a fourth rue nber-the Salt Wash Member-underlies the
!- hkely water withdrawsts for such uses as coal pioduction and Recapt ure Member. '
L

=

%'y 1 ! 9,N !New Mexico F oreau of Mmes & %neral Resources, Memoir 38,1980|
|
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' ' 'q%- g
~ The~'fdfldsl'nej|tiable sets forth a number of commonplace and

. . . . _ .. . . -"C- ~ ~ ~~

- customarily accepted risks of premature death:

Cause
- ~. -

Individual risk / year
'

-.

motor. vehicle - Total
.

1/4,500
(1975) . ,- Pedestrian 1/25,000 i

i

- home accidents (1975} 1/83,000 El'

' air travel one transcontinental flight /yr 1/330,000 |accidental, poisoning - solids and liquids 1/170,000. 1accidental poisoning - gases and liquids 1/140,000
,

Inhalation and-ingestion of objects
. electrocution .

1/71,000
,

..

1/200,000 '
'

falls 1/13,000_

.
,

~ . air. pollution (sulphates) 1/6,70Q
,

. !
. (benso(a) pyrene) .1/33,000 1

vaccination for small pox (per occasion) 1/330,000
,living for'one year downstream of a dam 1/20,000 ). bicycling 1/100,000
. drowning (from recreational activities) 1/53,000 '

government; employments m c w a n g g g,; c e ~ , x1/9,-100m
agricultural ~ employment 1/1,700 j

c

truck driving. employment 1/2,000 '3

alcohol 1/20,000
smoker 1/300
person in room with smoker -

~

~^ '1/100,000
one pint of milk per day (aflatoxin) ; I/100,000

9

Source: OSHA Testimony of Professor Richard Wilson reprinted -in Hutt, Unresolved Issues in the Conflict'Between Individual
Freedom and Government Control of Food Safety, 33 FD&C L.J."

558, 564-66 & 568 (1978). '
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