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10 — - . B e _ _ _ e _ Introduction Exploration in the 1970s
i i i i —— i There are at least 21 areas in western North Dakota that contain uranium, primarily within lignites, sandstones, or carbonaceous In 1976, mineral companies renewed uranium exploration activities in western North Dakota when uranium prices reached $40
mudstones. These deposits encompass an area of approximately 250,000 acres. Seven of these deposits cover more than 10,000 per pound. More than 1,300 exploration holes were drilled between 1976 and1978. Most of these holes were drilled in Slope,
acres and one of these, a deposit north of Belfield, extends over an area of more than 83,000 acres. These deposits have been Bowman, Adams, Billings, and Stark counties. An accident at the Three Mile Island nuclear power plant in Pennsylvania in March of
delineated primarily by plotting the locations of gamma logs that contain spikes (high gamma counts). The majority of these gamma logs 1979, coinciding with the release of the movie China Syndrome (a movie critical of nuclear power plant safety) turned many people in this
Sl : i L e s ; e 1+ A Ay ; ey b, ; g e ; come from exploratory drill holes generated by mineral companies exploring for uranium in the 1970s. Gamma logs from mineral country against nuclear power. Asaresult, orders for new power plants ceased and most uranium exploration in the region came to a halt
; "G s /i L e el ok o L e o gt : e e . : ' A Sl ; companies exploring for coal in western North Dakota have also been useful in defining the extent of these deposits. Additional as many energy companies disbanded their mineral divisions.
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A information was also obtained from uranium analyses published in US Geological Survey reports from the 1950s and 1960s.
T

In the 1950s and 60s, scientists suggested several depositional models for predicting the occurrence of uranium in western North
Dakota. Amongst those suggested was that uranium is always found within 200 feet of the White River unconformity, that the first lignite
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Exploration and Mining in the 1950s and 1960s beneath the White River unconformity contains the most uranium, that uranium content within uraniferous lignites decreases from top to
The scientists exploring for uranium in southwestern North Dakota in the 1950s and 1960s came to several important bottom within the bed, and uranium is generally found . o . o

conclusions early in their studies. In the mid-1950s, the volcanic-rich White River and Arikaree strata were identified as likely source concentrated in lignites that are overlain by sandstone I A i Eﬂ T
rocks for the uranium found in carbonaceous rocks and sandstones in Hell Creek to Golden Valley strata (Late Cretaceous to Eocene) (Densonetal., 1959; Moore etal., 1959). Aspreviously - - ) R [T
in southwestern North Dakota and northwestern South Dakota (fig. 1) (Hager, 1954; Denson et al., 1959; Denson and Gill, 1965). noted, we now know zones of uranium are present much / E;‘-% 5 B
The White River and Arikaree rocks sit unconformably on . deeper below the estimated position of the White River N AITTID
progressively older rocks from north to south (Killdeer o unconformity than was initially reported (fig. 3). Inareas S

w3 Mountains to Medicine Pole Hills) (fig. 2) across western E08 pemon ok ROCK UNIT such as Bullion Butte, Square Butte, and Sentinel Butte, the L
North Dakota. The lack of concentration of uranium il EPacH - first lignite beneath the White River unconformity does \\% . "“’0391 o
within one stratigraphic unit, along with the apparent fact ol B ” contain the most uranium. In other areas, such as near N )
that uranium was restricted to rocks that occurred within B | E (SIS T Fairfield, the seventh lignite from the surface is the most N\ L
200 feet of the White River unconformity, led scientists to = | Z B o uraniferous, occurring some 200 feet beneath the . / \
conclude that White River and Arikaree strata were the 25— o I stratigraphically highest lignite. Although the uraniferous ‘ # A
source rocks (Denson et al., 1959; Moore et al., 1959). | Micesnef T T T 1T lignite in this area isimmediately overlain by a sandstone,
Although extensive drilling by mineral companies in the o B [emteene]  ATKGrTee this example still serves to demonstrate how unpredictable
1970s generated gamma logs that indicate zones of e E e b the occurrence of uranium can be in some areas of western |
uranium are present more than 800 feet below the & | - Hrule North Dakota. 0 "
probable position of the White River unconformity, the 18— =] i
White River and Arikaree source rock theory is still valid 5k =% 9z OChodron ool _ _ . \ - Y
(Murphy, 2005; 2006a-c; 2007). The general $ EEmwm——— oo o Potential Health Problems Associated with
appearance of White River and Arikaree strata (light vl L—ﬂ. ValleY  “Begr Den Uranium || &
colors, lack of organics, lack of iron, etc) suggests these = . : - o The health effects to miners in western North .
rocks have been heavily oxidized and leached, further = —— : Dakota due to exposure to increased levels of radiation, ™ L
validating this theory (Murphy et al., 1993). Denson and E e Eﬂlf - = radioactive smoke and dust, and radon has not been %
others (1959) noted, by way of a written communication 5 & B e - u__ studied. Increased levels of radioactivity are present in and \
with Farrington Daniels, that the uranium content was =i e e o around the old processing sites at Griffin and Belfield s
relatively uniform throughout White River and Arikaree O P el — (DOE, 1989). None of the uranium mines were reclaimed Y .
strata. Daniels’ study area was not identified, but it may S F—+——"-1 Bulion O at the time that they were abandoned in the 1960s and later
have been Nebraska or another state where there are E et Cree 5 studies indicated that those sites also contained increased 0 50 km 50 miee

extensive deposits of these rocks. Inwestern North levels of radioactivity. However, over the last twenty years

Figure 3. Contour map of the White River unconformity in western North

Dakota, the remnants of White River and Ar_|karee strata slope q_ or so, the North Dakota Publ_lc Sgwlce Comm_lssmn has Dakota. Modified from Murphy et al., 1993.
are, for the most part, only preserved on major buttes that s i reclaimed several of these mine sites under their Abandoned
are typically scattered 20 to 30 miles apart. 1t would be - Mine Lands Program. Inaddition to increased
difficultto say anything meaningful about the homogeneity A ~Ldiow == radioactivity, these abandoned mines may also pose a threat to livestock due to molybdenosis (molybdenum poisoning). Itwas
or heterogeneity of these rocks in relation to uranium given £ ] L Crenk documented in the 1950s that increased concentrations of uranium were generally accompanied by increases in molybdenum and other
the lack of outcrop control. Although most of the uranium o Tt e et d trace metals (Zeller and Schopf, 1959). There have been at least three documented cases of molybdenosis in livestock that had been
deposits depicted on this map are either beneath or 5 T .”-., _ foraging around abandoned uranium mines or processing sites in the 1960s and 1970s. Any future uranium mining in North Dakota would
~ immediately adjacent to White River strata, others, such ; b —— i —:-__ Fox Hits likely involve in-situ leaching of sandstone. Mining and processing of uraniferious lignites in an environmentally sound manner would prove
7 as the deposits southeast of Golva and north of Belfield, [ : - I difficult.
are not. These latter deposits may be the result of E B Fierre
increased uranium concentrations in White River strata 72— _— = — The mobility of uranium and associated trace metals in groundwater within these settings is another area for concern. Between
long since leached and eroded, a reflection of the _ 1975 and 1992, three separate studies analyzed about 3,600 water samples from southwestern North Dakota for uranium. Three t014%
topography on the White River unconformity (ie., EE - Carbonate D - Sandstone *—| - Mudstone of the samples collected in these studies exceeded uranium concentrations of 100 micrograms per liter (Roberts, 1992). The U.S.
topographic lows), areas where uranium-bearing Environmental Protection Agency’s maximum contaminant level for uranium is 30.
sediments derived from the erosion of White River strata ; - Lignite |' _| - Siltstone |'?'—T - Claystone/Shale
were concentrated and later leached into the underlying )
rocks, or acombination of these three factors. 77 - Sond & Gravel E| _Til Current Market for Uranium
In January, 2007, the spot market price for U,O, was $72 per pound as compared to $21 in January of 2005 and $9.60 in
Figure 1. Generalized stratigraphic column for western North Dakota. January, 2002. This dramatic price increase is a result of the shortfall of uranium between what the 435 nuclear reactors operating in the
= : This column is color coordinated with the map and figure 2. world need and what is currently being produced. The shortfall, which equates to 70 million pounds of uranium per year, has been made
g North E % South up by depleting stockpiles that were built up during the last boom cycle and by conversion of nuclear weapons, both of which are
- & o ) _ _ o o diminishing (Mathews, 2006). Projections show this shortfall steadily increasing in the future. Asaresult, for the first time in 28 years,
g ko 8 - Uranium Discovery of uraniferous lignite deposits in western North there is renewed interest in North Dakota’s uranium deposits.
ﬁ 4 @ é Dakota by federal scientists led several energy companies to
E 5 2 explore for uranium in western North Dakota during the 1950s. In
z addition, some limited mining also took place during this decade. References
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Modified from Murphy etal., 1993.
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