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Thereareat least 21 areasin western North Dakotathat contain uranium, primarily within lignites, sandstones, or carbonaceous
mudstones. These deposits encompass an areaof approximately 250,000 acres. Seven of these deposits cover morethan 10,000
acresand one of these, adeposit north of Belfield, extends over an areaof morethan 83,000 acres. Thesedepositshave been
delineated primarily by plotting thelocations of gammalogsthat contain spikes (high gammacounts). Themgjority of thesegammalogs
comefrom exploratory drill holesgenerated by mineral companiesexploring for uraniuminthe1970s. Gammalogsfromminera
companiesexploring for coa inwestern North Dakotahave a so been useful in defining the extent of these deposits. Additional
information was al so obtai ned from uranium analyses published in US Geol ogica Survey reportsfrom the 1950s and 1960s.

Exploration and Mining in the 1950s and 1960s

The scientistsexploring for uranium in southwestern North Dakotain the 1950s and 1960s cameto several important
conclusonsearly intheir studies. Inthemid-1950s, the volcanic-rich White River and Arikaree stratawereidentified aslikely source
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Exploration in the 1970s

In 1976, mineral companiesrenewed uranium exploration activitiesin western North Dakotawhen uranium pricesreached $40
per pound. Morethan 1,300 exploration holesweredrilled between 1976 and1978. Most of these holesweredrilledin Slope,
Bowman, Adams, Billings, and Stark counties. An accident at the Three Mileldand nuclear power plant in Pennsylvaniain March of
1979, coinciding with therel ease of the movie ChinaSyndrome (amoviecritical of nuclear power plant safety) turned many peopleinthis
country against nuclear power. Asaresult, ordersfor new power plants ceased and most uranium exploration in theregion cameto ahalt
asmany energy companiesdisbanded their minera divisions.

Inthe 1950sand 60s, scientists suggested severa depositional model sfor predicting the occurrence of uraniuminwestern North
Dakota. Amongst those suggested wasthat uranium isalwaysfound within 200 feet of the White River unconformity, that thefirstlignite
beneath the White River unconformity containsthe most uranium, that uranium content within uraniferouslignitesdecreasesfromtopto
bottom within the bed, and uraniumisgeneraly found
concentratedinlignitesthat are overlain by sandstone , A : |
(Densonetd., 1959; Mooreet a., 1959). Aspreviousy Lol L

rocksfor the uranium found in carbonaceous rocks and sandstonesin Hell Creek to Golden Valley strata (L ate Cretaceousto Eocene) Ll yau=
in southwestern North Dakotaand 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 VA | |
TheWhiteRiver and Arikareerockssit unconformably on s deeper below the estimated position of the White River h A |
progressively older rocksfrom north to south (Killdeer g unconformity thanwasinitially reported (fig. 3). Inareas s
sm  Mountainsto MedicinePoleHills) (fig. 2) acrosswestern 4T I B ROCK LINT suchasBullion Butte, Square Butte, and Sentinel Butte, the
North Dakota. Thelack of concentration of uranium =F il first lignite benesth the White River unconformity does o
within onestratigraphic unit, aong with the apparent fact H B e pe— contain themost uranium. In other areas, such asnear T
that uranium wasrestricted to rocksthat occurred within _‘nE g T "—J gt Fairfield, theseventhlignitefrom the surfaceisthe most . | N
200feet of theWhite River unconformity, led scientiststo = | E [ uraniferous, occurring some 200 feet beneeth the )
concludethat White River and Arikaree stratawerethe B! T e = I_';'_I_L_ o ~Trramed gratigraphically highest lignite. Althoughtheuraniferous
sourcerocks(Denson et a., 1959; Mooreet al., 1959). Wicome T T T T T o ligniteinthisareaisimmediately overlain by asandstone,
Although extensivedrilling by mineral companiesinthe W ey | fvikares thisexamplestill servesto demonstrate how unpredictable
1970sgenerated gammalogsthat indicate zones of T . the occurrence of uranium can bein someareas of western
i B, uranium are present more than 800 feet below the = — v — 3 Brule North Dakota
= probable position of the\White River unconformity, the . S Fareiery o= e |
White River andArikaree sourcerock theory is<till valid S :'1, Chadr
(Murphy, 2005: 2006a-c; 2007). Thegeneral g Eeteabal —— Potential Health Problems Associated with
appearance of White River andArikaree strata (light ot ; | e—— lésy Uranium
colors, lack of organics, lack of iron, etc) suggeststhese Fet e = Thehedlth effectsto minersin western North
rocks have been heavily oxidized and leached, further i _ml , Dakotadueto exposuretoincreased levelsof radiation,
validating thistheory (Murphy et al., 1993). Densonand i et + radi oactive smoke and dust, and radon has not been
others(1959) noted, by way of awritten communication E & T —— . studied. Increased levelsof radioactivity arepresentinand
with Farrington Daniels, that the uranium content was = E_—L around theold processing sitesat Griffinand Belfield
relatively uniform throughout White River and Arikaree ¥ __:::1 - (DOE, 1989). Noneof the uranium mineswere reclaimed -
strata. Daniels study areawasnot identified, but it may S F—<—=+1 Bullen - at thetimethat they were abandoned in the 1960s and | ater
i have been Nebraskaor another statewherethereare ? il il ] RS = studiesindicated that those sitesal so contained increased
% o | extensive depositsof these rpc k; Inw&ster_n North cagt h_F— — REAS — levelsof radioactivity. Howgver, oyer theIastt_wqﬁy years Figure 3. Contour map of the White River unconformity in western North
R Dakota, theremnants of White River and Arikaree strata Tlope ! or so, the North Dakota Public Service Commission has Dakota. Modified from Murphy et al.. 1993
'g,rf.E“ are, for themost part, only preserved on major buttesthat Y i reclaimed severa of theseminesitesunder their Abandoned pry e '
B3 aretypically scattered 20 to 30 milesapart. 1t would be £ Mine LandsProgram. Inadditiontoincreased
b S difficult to say anything meaningful about thehomogeneity & LEgion radi oactivity, these abandoned mines may also poseathreat to livestock dueto molybdenosis (molybdenum poisoning). It was
.1'-_5 or heterogeneity of theserocksin relation to uranium given i_ TP, documented inthe 1950sthat increased concentrations of uranium were generally accompanied by increasesin molybdenum and other
' thelack of outcrop control. Although most of theuranium o tracemetals(Zeller and Schopf, 1959). There have been at |east three documented cases of molybdenosisin livestock that had been
deposits depi cted on this map are either beneath or B z foraging around abandoned uranium minesor processing sitesin the 1960s and 1970s. Any future uranium miningin North Dakotawould
- immediately adjacent to White River strata, others, such =T TR likely involvein-situleaching of sasndstone. Mining and processing of uraniferiouslignitesin an environmentally sound manner would prove
T asthedeposits southeast of Golvaand north of Belfield, £ difficult.
arenot. Theselatter depositsmay betheresult of r:"‘ Hierre
increased uranium concentrationsin White River strata Themobility of uranium and associated trace metal sin groundwater within these settingsisanother areafor concern. Between
long since leached and eroded, areflection of the I Y 1975 and 1992, three separate studies analyzed about 3,600 water samplesfrom southwestern North Dakotafor uranium. Threeto14%
topography onthe White River unconformity (ie., 1 - Carbonue "+ - Mudstone of the samples collected in these studies exceeded uranium concentrations of 100 microgramsper liter (Roberts, 1992). TheU.S.
topographiclows), areaswhere uranium-bearing Environmenta ProtectionAgency’smaximum contaminant level for uraniumis30.
sedimentsderived from the erosion of WhiteRiver strata — it | - Silistone " - Claystone/Shale
were concentrated and | ater leached into theunderlying ' -
rocks, or acombination of thesethreefactors. [*23] - Sand & Gravel “1-Tm Current Market for Uranium
- In January, 2007, the spot market pricefor U,O, was $72 per pound as compared to $21 in January of 2005 and $9.60in
Figure 1. Generalized stratigraphic column for western North Dakota. January, 2002. Thisdramatic priceincreaseisaresult of the shortfall of uranium between what the 435 nuclear reactorsoperating inthe
— This column is color coordinated with the map and figure 2. world need and what iscurrently being produced. The shortfall, which equatesto 70 million poundsof uranium per year, hasbeen made
g North E 3 South up by depl eting stockpilesthat were built up during thelast boom cycleand by conversion of nuclear weapons, both of whichare
- = g .y . _ o o diminishing (Mathews, 2006). Projectionsshow thisshortfal steadily increasinginthefuture. Asaresult, for thefirst timein 28 years,
2 & k: - Livanium Discovery of uraniferouslignitedepositsinwesternNorth thereisrenewed interestin North Dakota s uranium deposits.
E Z o i Dakotaby federa scientistsled severa energy companiesto
g E 2 explorefor uraniuminwestern North Dakotaduring the 1950s. In
2 addition, somelimited mining a so took place during thisdecade. Refer ences
T g Themined orewas sent to processing centerswhere they were Department of Energy, 1989, Environmental assessment of remedial action at the inactive uraniferous lignite processing sites at Belfield and Bowman,
Golden Valkay Fﬁ,‘_\ attempting to devise an economic method of removing the uranium North Dakota: DOE/EA —0346, DE91 005808, 82 p.
fromthecoal. Mining onalarger scale occurred between 1962 and Denson, ul&l\élt erEaL(J::Irtn;nSgIO Sncé Zgleloelr, I-I| cZI . Slugsg Lérljrlw;r:l%%aél ngli flr“; in northwestern South Dakotaand adjacent states: in Uraniumin coal inthe
& 1968 when somewhere between 9 and 1.5 mi r.]es inwestern North Denson, N.M., and Gill, J.R.ﬁ%s, Urani?ng-beari nge)ll ignite and carl;ci))r?aceous shalein the southwestern part of the Williston Basin— aregional study:
Seningl Bults Ftk ™ - Dakotaproduced 85,138 tons of oreV\{hlc_:h yielded 592,288 United States Geological Survey Professional Paper 463, 75 p.
2. i poundsof U,O, “yellow cake” (Karsmizki, 1990). Unfortunately, Hager, Dorsey, 1954, Uranium —the vol canic ash theory: Uranium, v. 1, n. 1, pp. 12-13.
g P themining recordsarevery incomplete. Many of theminesburned Karsmizki, K.W., 1990, U308, uranium industry context statement, prepared for UNDAR-West: Western History Research, Bozeman, Montana, 79 p.
: £ theuraniferouslignitein place, aprocessthat reportedly took 30to fﬂr;?r: a',\vﬂ af\';;n?C(;O‘;,ol(J)garll__iIg rg?sg.n?;ecizﬂm, '\éaop:ﬂgc GS:fo;/ci)Ce CZOQJTJQCI’?KV&S;& AgMnL Eivizsion, one page.
: s ince, , ivi i : i V.9Nn.2,p2
E é Sho daysto cpmpl ete .After 196.4’.uranlfemS| I.gnl tecouldasobe Moore, éw., Melin, R.E., and Kepferle, R.C., 1959, Uranium-bear?ng Iignite?;l southwestern NorthpDakota.' inUraniumin coal in the western United States,
= |pped to elt.her_ Belfiddor Griffinfor processing. Oncet_he . U.S. Geological Survey Bulletin 1055, pp. 147-166.
£ = uraniferouslignite had been reduced to ash, either at theminesiteor Murphy, E.C., Hoganson, JW., and Forsman, N.F., 1993, The Chadron, Brule, and Arikaree Formationsin North Dakota; the buttes of southwestern North
Bullion Creek Fm. at theBelfield or Griffin Sites, it was shipped to South Dakota, Dakota: North Dakota Geological Survey Report of Investigation No. 96, 144 p.
i (\i\} Colorado, or Utah for further processing. Murphy, E.C., 2005, The uranium resources of the Bowman 100K sheet: North Dakota Geological Survey 100k Bwmn - u, 1:100,000 scale.
Murphy, E.C., 2006a, The uranium resources of the Belfield 100K sheet: North Dakota Geological Survey 100k BIfd - u, 1:100,000 scale.
Murphy, E.C., 2006b, The uranium resources of the Mott 100K sheet: North Dakota Geological Survey 100k Mott - u, 1:100,000 scale.
Murphy, E.C., 2006¢, The uranium resources of the Dickinson 100K sheet: North Dakota Geological Survey 100k Dksn - u, 1:100,000 scale.
Siope Fm. Murphy, E.C., 2007, The uranium resources of thq Grassy I_3utt¢_a 100K sheet: Ngnh Dakota Geological Survey 100k GrBt - u, 1:100,000 scale.
Roberts, K.D., 1992, A survey of naturally occurring uranium in groundwater in southwestern North Dakota: North Dakota State Department of Health,
] ] ] - ] ] Division of Water Quality Report, 12 p.
Figure 2. The stratigraphic position of the White River Zeller, H.D. and Schopf, J.M., 1959, Coredrilling for uranium-bearing lignitein Harding and Perkins counties, South Dakota, and Bowman County, North
unconformity and uranium deposits in western North Dakota. Dakota: in Uraniumin coal inthewestern United States, U.S. Geological Survey Bulletin 1055, pp. 59-146.
Modified from Murphy et al., 1993.
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