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e]daexammnat1on was conducted of 29 selected underground uran1um m1nes

’represent 84% of: the 1982 underground productwon.; Data was gathered

: regardwng popu]at1on,71and ownersh1p and pr1vate property valuatlon., Qut to ; :ff
2 km total popu]at1on was 618 persons. Average ‘land ownersh1p was 22% pr1vate, s

'f17% m1n1ng companv and 61% government The va1ue of ]and and structures ‘was:

1




The est1mated

/yr by year endxr'




nvto prov1de as best as poss(ble a forecast of fuel demand and ore f
fffproduc+1on for- the years 1983 and 1990 ' - '

g to rev1ew em1ss1ons data from underground uran1um m1nes, document
:radon measurement/mon1tor1ng techn1ques, assess the magn1tude of
]em1ss1ons from a-sample of. underground m1nes using prOJected ore

"ffproduct1on data, determ1ne product\on cost 1ncreases resu1t1ng from

'ir,the proposed vent stack he1ght 1ncrease to 20 ‘meters, -




'iaepos1ts, extens1ve explora—r'

7 '_r'Assoc1ates, Inc.
f se rCh1ng for ore s the reconna1ssance
i ,l*measurements that m1ght 1nd1cate

n ~ound es extens1ve preproduct1on deve]opment 1s requ1red
fore product'on can beg1v ,—Pr1nC1pa1 steps 1r the: deve10pment of an ore body
. d ve10pment dr1111ng and 2) pr1mary m1ne deve1opment.

Development dr1111ng de11neates the ore body further and assesses'ore'
]jgrade and amenab111ty to ore: process1ng. Potent1a1 1ocat10ns for. shafts are

;Jiasdeterm1ned and a p]an 1s estab11shed for m1n1ng ‘a depos1t. Informat1on

}/gaﬁhéred during. this: per1od is requ1red to dec1de whether the mine ‘can be

;TQeconom1ca11y developed (Charles R1ver Assoc1ates, Inc. 1977)

ri Pr1mary mine deve\opment 1ncludes ‘sinking of main.: shafts, constructlon of -

o r:haulage ways,rslopes and vent1lat1on shafts, 1nsta11at1on ov underground

: equ1pment and construct1on of surface fac111t1es and’ access rood A

,vent1lat1on system 1s also constructed

The first step of pr1mary mine development is the sinking-of concrete-
' ']11ed m1ne shafts. us1ng mechan1ca1 shaft muckers. ,Most underglnund,m1nes use
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COALIFIED

: As a ru1e of thumb open p1t m1n1ng is genera]]y
In the past under-

uccurrence. Wyom1ng was the site of most surface mining .-

depos1ts and poor]y rnnso]1dated overburden. Solution

grade ores that may-not be econom1ca11y recover-

: ary of m1n1ng terms is 1nc1uded in Append1x A-to assist the reader
4 understand1ng the: m1n1ng processess:

o R










nsidered the major:
,—UF?OU{W, thus has -

gold, silver)







spot quotes whfle uran1um

] f nc]ud1ng the
product1v1ty 1ncreases

recover1es. The GNP Imp11e1tr'

plot deplcts an 1mportant comparlson can be made




use, 1ndustry and other character1st1cs 1t l

s tota]ly un1que commod1ty., It may. be
fue] whose near1y exc1u51ve commerc1a1 ,
1n a breakdown compar1son, 1ts many 1ndus—
are,sym1]ac.;o,then,gomqu1t1es., The fact




ran1um Pr1ces Compared to Uran1um Product1on Costs and
OtherCom ,

'51m11ar1ty 1n explorat1on pdeuCtion’and~ﬂ
Nnong metals then 1t is not unique,

i ered un1que 1n 1ts Spec1al1zed governhﬂntal

1g_an unuerstqndlng of the character1st1cs of uran1um as a commod1ty,
,descrlpt1on ofg

a6




: | w UF6, uran}um hexaf]uorlde, is the  ;
'Hrgaseous dlffus1on ref1n1ng process. U02, uran1um d1ox1de,

find that the average crusbal concentrat1on to be- 2 4 parts per m1111on (ppm)




,:,, 1grat1on 1S'Tmp0r£ant in
,these env1ronments. Bas1ca1]y, th1s,

: ommon uran1um m1nera1s 15 shown (Tablf 3.4). 'The
r 'um m1nerals,,155 conf1rmed and- probable spec1es where,
7 1mportant e}emental const1tuent is due mainly- to the poly- =
of uran1um and 1ts re]at1ve1y h1gh so]ub111ty of the hexava]ent form.




These schemes are based on descr1p-
For conven1ence the




(uoz) (po4)' 1zfgoéqj

2(uoz) (v04)2 1- 3 H20

';fc (uoz)z(vo4)2 5.8 H20

he descr ptive: method uses terms such as "éandétohe'type" which convey:
' ' Polog1ca1 charactemstms.T Th1s method s a]so usefu] in




] it'1g,re shows, the sandstone stra a; host1ng the uran1um ore is’
ra]]y ounded by 1mpermeab1e s11tstones. ~These.ore. bod1es have reached
55= sect1ona1 w1dths up to ?5 meters 1n the Gas H111 d1str1ct in Wyom1ng

heney and Iatas 1980\

The next sect1on w111 d1scuss the m1n1ng processes 1nvo1ved in- extract1ng

::hfore from these r011 type ~and other uran1um depos1ts.




chn1ques are ut111zed in the Un1ted States to

Uran1um 1s pr1mar11y m1ned us1ng underground;

‘As. a ru]e of thumb open p1t m1n1ng is genera]]y
m1ca1 beyond a depth of: 300 feet. In the past “under-

currence., Wyom1ng ‘Was the s1te of most surface. m|n1ng
ow deposwts and poor]y nnso]1dated overburden. So1ut1on

—grade ores that may not be econom1ca11y recover—

i ary of m1n1ng terms is- 1nc1uded in Append1x A to assist: the. reader
in understand1ng the m1n1ng processes. :




: most underground mlnes extenswve preproductlon development is requ1red

'before productlon can beg ne Pr1nc1pal steps in: the development of an ore body'rf'r

1ncludes 1) development dr1l 1ng and 2) pr\mary mine development.

: Development dr1ll1ng dellneates the ore body further and assesses ore :
o rade and amenab1l1ty to ore: process1ng. Potential locat1ons for shafts are
ﬂldetermlned and a plan s establlshed for mining a: depos1t. Informatlonr
"gathered dur1ng ‘this perlod is nequlred tn. dec1de whether the mine.can: be

”'::economlcally developed (Charles River Assoc1ates, Tnc. 1977)

Prlmary m1ne development includes 51nk1ng of maln shafts, concfrvttlon of
°;haulage ways, slopes and vent1lat1on shafts, 1nstallat1on of undergrOund
}3equ1pment and construct1on of surface facilities and access roads. A

zgpventllat1on system is also constructed.

The first step of prlmary mine development is-the 51nk1no of concrete-' &

llned mine shafts u51ng‘mechan1cal shaft muckers. Most- urdei-ground mines use




~cons dehable,ﬁspbf-

an1um ore 15 to dr111 out-a

bardown any loose mater1al




Overburden from succeed1ng areas 1s used 2 backf1ll areas where
fhas,been completed At the cecsat1on of’ operatlons, the overburden 15,
vered w1th topso11 and reseeded (Battel]e Columbus Laborator1es 1976)




rrborne, 11qu1d 5ﬁd7 
;ect. Most wa<tes

S P T A

'foadlng of ore and are released to

' 'eff]uenrs rons1st of dust combustion




' Backf 11ing,br mrn

o reduce,fvent11at1on requ1rements.;'Sealants,,"




, The water 1s conuam1-u'
duce contam1nat1on a'number of.




nize ero 10n. The followwng para- ?:

: urbed s1tes.

sur ound1ng topograph/, some - operat1ons use dragl1nes or srrapers. In a]
ases, slopes shou\d not exceed 3 1 accord1ng to personne] at Century Wes
"g1neer1ng, Bend, Oreqon. %oto. oatrols, bu]]dozers, or tr /




1naccess1b1e areas or. dreas'
After roughen1ng the area by har~'
i;are appl1{d with'a fan or a1rb]ast seeder. An alr-

A cu1t1packer harrow or

" used for cover1n9 ‘the. seed




aper; plast1cxfabr1c pou]try nett1ng, go
,,Can be anchored to ho\d straw in S

g'operat1on.i Hydromu]ch1ng techn1ques are‘}zs"

1a1]y for the f1rst grow1ng season.r Once the seed has germlnateo ‘
3 d,the p ants have been estab11shed 1rr1gat1on schedules can be gradua]]y Cut'::
8 ' rﬂwfend of the second or third grow1ng season, the system isno
’ger requ1red : T




m quérriééj, The quarry floor is dr111ed and
The rock mater1a1 1srloaded on: hau]

ar tng pond water 15 often used for the wash p]ant wh1ch

ne rock mater1a1 Water~ys ngt essential for riprap manufac-




are transported by hau] trucks ‘to a

'V“i A t/p1ca1 fac111ty wou]d conta1n a v1brat-771; i

= e 1pfap drops to’ the ground Front-end 1oaders and hau] R
ransport the r1prap to stockplles. The r1prap is"then 1oaded onto hau1] sk
rera11 cars and transported to the m1ne s1te (Robertson 1979) :

her sources of r1prap 1nc1ude r1ver beds and naturaW]y occurrTng grave]

v The process1ng procedure wou]d be very similar; however, dr1111ng
"and b]ast1ng wou]d not be requ1red The r1prap wou]d be" 1oaded onto front- end




ase ,f 1arge r1p-,
'red ta111ngs.

nt51tﬁe'époi1s;' bu]]dozers ;':

mtn1ng methods but as descrlbed pre—~*;
nd open-pit m1nes. “As reported by the. 7
'“e 1?9 underground and 24 open-pit uran1mn'
2 for a comb1ned 75% of uranium

in cont1nues to be pr1mar11y from the western United
firy;New Mex1co, Wyomwng, and Texas. The amount of uranium produced

809 000 tons ore: or 6 200 tons U308. Th1s underground ore
&P ented about 34% of the 1982 tota] rece1pts of 8,313 000 tons:




< Thousand ‘,bercent.of',r _—
Tons Us0g - - Total Production. -
3.8 g :
2%l e 20

22

tolorado, F1or1da, el R :
sh1ngton B 4.72 e 35

B4

ajijdhleibaﬁed:ehfﬁhformetiohhfrqu182 operetihg and 14 unmined sources. -

e: -u.s,,obg;51983,[;”7°

oo e dne other terms, the DOE (1983) reported ‘that “total U.S. product1on of
- ;uran1um concentrate equalled 14 ,430 tons. U308. Of this total, 10,115 tons came
V;Vifrom ore, wh11e 3, 315 tons ‘came -from other sources. This total concentréte
'—?product1on is down 30% (or 5810 tons) from the 1981 1eve1 of 19,240 tons

,'f(Tab]e 3 9)

Uran1um dr1111ng dec]1ned as well in.1982. Urahium companies. drilied only

',f,6 1 m1]]10n feet 1n 1982, “down- 8 m1111on feet- or 56% .from the 1981 1eve1 of

':14 1 m11110n feet (Tab1e,3,10)




d and Concentrate Produced in 1982
| Coneentrate'Produced'e; o
i1:.. . Contained : (Tons U308) e
Millions: . Tons U 0. (a )7, ~

. of Tons lj 3°8° From Ore Other Total
201 3,785 03,6500 255 3,905
389 2,550 o 2, 440 L f780,7 25520

- -Ore Processed:

Co205 0 4215 4,025 2,980 - 7,005
f”;afg;75 _;;7,10;520:, '—'19,115 3,315 13,430

308 in concentrate obta1ned by solut1on m1n1ng, heap 1each1ng, and
odu from other act1v1t1es. : :

7 age—g,/de of ore processed was 0.12% Us0g. However the,k




'71aska Ar1zona, Cal1forn1a,
'ffMontana, Nebraska; Nevada, =
h Dakota, V1rg1n1a, wash1ng-
ocations. - Eighty-eight
i11ing was done in the states
, and South Dakotas = =

adToact1ve em1ss1ons from underground uranium m1nes 1.e., radon daughter;,,'fr

'd{1n m1ne atmospheres have been 1dent1f1ed ‘as a health r1sk to

] rley (1975) d1scusses that these rad1oact1ve em1ss1ons have been the
?assumed cause of 1ung cancer at-a h1gher than expected 1nc1dence rate among

"'junderground uran _m m1ners. These em1ss1ons d1scharged to the above ground

1Latmosphere are also thought to be-.a- hea\th concern-for 1nd1v1duals 11v1ng '

'*'v'prox1ma: to suoh operations. There has been an evolut1on of standards

: jgovernwng rad1oact1ve exposure/emwss1ons.. These standards deal with two

4';?espects '1) the exposure ‘to the underground uranium miner, 2)rand the emission:
l:11m1t to the above gr0und atmosphere._, e ' '

‘;,'3 o.l Undergﬁound Exposure :

McG1n1ey (1975) snates that around 1960, a'systematic monitoring of redona
: daughter concentrat1ons in- underground uranium mines was implemented by state
? agenc1es and major m1n1ng companies and standards were developed., The,Un1ted

'1'{'»eStates Pub11c Health Serv1ce (USPHS)in 1959 the American Standards

3.27




d»1n M1ne Hea]th and Safety and 1n oversee1ng th1s exposure standard
oy br?the Bureau of’ M1nes (BOM) the M1ne Safety and Hea1th Adm1n1strat1on

“(a ) A work1ng 1eve1 s def1ned as-any comb1nat1on of radon dau P
-~ Titer of air that will result in the ultimate emission of 1 3 x 10
e potent1al a]pha energy (McG1n1ey, 1975)

ghters ip one

MeV . of

' 73;28‘




yrose standards for rad1o : ?w,th n'180 days after 11st1ng them as
hazardous po]]utants. The su1t re: u]ted dn‘a court order on September 30 e
, 1982 i t stated that the FPA must pub11sh proposed regu]at1ons, w1th a not1ce B
- rhear1ngs, w1th1n 180 days of the order (Nuc]ear News 1983a) 7 o

LAY Under author1ty of the: Atom1c Energy Act of: 1954, as- amended Reorgan1za-
o 7t1on Plan-No. 3 of 1970 and.as listed in the Federal Reg1ster Vol. 42,
. .'p. 4860, January- 13,1977, there are-environmental radiation protect1on .
“]'standards for-nuclear power operat1ons. These 'standards- apply to radiation
~“.doses: received by public members in - the general environment resulting from
“operations which are part of a nuclear fuel cycley Nuclear fuel cycle here
“excludes mining-operations by definition, However, this standard limits
~the annual dose equ1va1ent not to exceed: 25 m1111rems to the whole body,
effect1ve December 1,-1979 (40 CFR: 190) S

53;.'2'9, o




has conc1uded thaj

ve]y reduce

_rhe proposed standard 15 expected to: be
¢ 1983)

re,the number of reactors that began commerc1a1'
974 through 1982

,ant]y.

After 1977 ‘the rate of reactor
gni In 1978 the: 1ast reactor was ordered and
fthan one hundred reactors have been canceled.  In 1982,
orsrwere de]ayed (had the1r construct1on schedu]es stretched out)

present1ng 2?019 megawatts capac1ty——were canceled" {Raloff 1983), .

222Rn:;;’, :



5'term resurgence 1n new nuc]ear ower - orders to be poss1 X ', These 1nc1ude:

fiThe need'for new e]ectr1c generat1ng capac1ty c]ear]y 1ncreases. o

'}iéf Nuc]ear power rema1ns compet1t1ve with a1ternat1ve generat1onr

sources, such as’ coal

Ut1]1ty f1nanc1a1 pract1ces and ut111ty rate structures are mod1f1ed
to reduce debt equ1t/ and cash f]ow burdens of new nuc]ear

construct1on.,”




a] and- operat1ng costs

If th]srcontaness

} reactors has typlcally been est1mated to be,f,
S0 e»p1ants have a]ready operated 20 years., There




do]]ars the current pr1ce 15

'T:7e;rise, engendered toa cons1derab1e degree by 1ncreas1n91y

;,fjstr1ngent env1ronmenta1 regu]at1ons. bstant1a1 por-

Vft1ons of the 1nvestments made to- deve]op the 1arge ura—
gn1um depos1ts d1scovered in the 1970s have resu]ted in
11tt1e or no actual product1on. Add1t1ona1 expend1tures




popu1at1on a 'status and Iand va1ue w111 be presented in the
,ect1ons. S B ' '

Study M1ne Se]ect1on and Background

. The’ 29 mines. 1n th1s study were se]ected based on mine. type, operat1ng
'status and cumu]at1ve employee hours as- reported by the U.S. Department of
iLabor M1ne Safety and Health Adm1n1strat1on (MSHA),(1982),11st1ng. The MSHA

o (a ) Ca]cu]ated using 3rd quarter, 1982, stat1st1cs from the Department of
: Labor M1ne Safety and Health: Adm1n1strat1on (MSHA) o

3.34




(29 :e]ected for study group, o
“see Tab]e 3 13 for 1dent1f1cat1on)

2000 man‘hours.,' sl B coen
hese ‘were indicated as- act1ve 1n the MSHA 11st. Persona] op1n1on at
ime' chart was made indicated "inactive" (no production). status. S
t was: not known that vent11at1on was appl1ed full t1me to a]] of these -

k'aA 1atc\ mod1f1cat1on of the se]ect1on scheme howevpr, resulted in the‘
';ftotal dropp1ng to 29 m1nes.' This. mod1f1cat1on comb1ned ‘two of ‘the mines 1nto
- :one ent1ty (Hacks Canyon #1 and #?), added two m1nes (P1geon and Kanab: North)
“due to the1r prox1m1ty and s1m11ar1ty to the Hacks Canyon area, and dropped one_'
j::m1he (8111 Sm1th) due to 1nformat1on that the mine was flooded (b> ‘And . X

One FTE equa]s 2000 ‘man hours. : e o
“Since data on. the mine was ¢ollected dur1ng a f1e]d excursion in the ‘area,

the data is “included-in-this-report, but as supplemental information only.
Sl has not been 1nc1uded into ‘the f1na1 tabulation totals.

3.35°




'f,1st1cs. Th1s est1mate of the

The ‘SHA data g1ves the best data as to the operat1ng status" ffaf
' u]ar underground uran1um m1ne un]ess other h1gher conf1dencex

nformat“on 1nd1cates d1fferent1y.

The MSHA employee hours for mines of - status 1 2,-and 3 (active;
empovar11y 1nact1ve, or permanent]y c]osed, respect1ve1y) will be
sed in the ca]cu1at1on, but under the follow1ng scheme '

,1nce data on the mine was col1ected dur1ng a f1e1d excursion in the area,
7 the data is included in this report, but as supplemental information
jf,only. It hasrnot,been;1nc1dded,1nto,the‘f1na1»tabu]at1on totals.




AN, RIBW, Sec. 13, -
f*:San W1gue1 Lo.y Co]orado

AL T48N RI7M, Sec. 19
l'Montrose Co., Co]orado

- TA2N, R20W, Sec. 2, -
~'San Miguel Co, olorado -

: 7'; Gde'anéréT?Résources, ~T13N, R8W, Sec. 24 7
O O Ny ,r,‘,1rr'C1bo1a Co., New Mex1co
- United Nuclear Corp.  ~  T16N; R16W, Sec. 17,
T A e ‘;McK1n1ey Co., New Mex1co"
- “United Nuclear Corp. =~ T17N, R16W, Sec. 35, -
N -7 McKinley Co., New Mexico
~ Kerr-McGee Corp. ~~  T17N; R16W, Sec. 35,
, ST S e T T R e T T ,,McKin]ey‘CO', New: Mex1co
";;Chﬁrch;Roék;Eagtii’i - Kerr=McGee Corp. .~ . TL7N, RI6W, Sec.. 36,
T e e e MeKinTey, Co., New Mexico'r
' 'f’_'rKerr‘ WcGee L. i Kerr-McGee Corp. T14N, ROW, Sec. 30,
- Sec. 30 East- ';}I'f; e i McK1n1ey bO., New Mex1co )
. Kerr-McGee ;'i . Kerr-McGee Corp. TLAN, ROW, Sec. 30,
"vj,Sec. 30~ west e T e o McKinley Co., New Mexico
“Kerr-McGee Se(; 19: - . Kerr-McGee- Corps , T14N, ROW, Sec. 19, 7
Sl T e L : o . WmimeyCo;ngMemco
Kerr-McGee Sec. 35 - Kerr=McGee Corp. = - T14N, RIW, Sec. 35,
I T T e T R McKinley Co., New Mex1cor
Kerr-McGee Sec. 36~ = Kerr-McGee Corp T14N, ROW, Sec. 36,
L ' - SR o " McKinley Co.; New Mexico

\:z'




TISN, RIMM; Sec. 12,
MCK]"]QY,CQ-,WNew Mexico

. T31S, R25E, Sec. 3,
',i,"San'Juan'Co.}«Utah TR
}'T3SS R11E “Sec. 16 & 21

: zCarf1e]d Co., Utah
;_'T3zs R26E, Sec. 15ﬁr
"7fSan Juan Co., Utah

jT29S R?4E Sec. 21,

e I O San Juan Co., Utah ~
“Union Carbide Corp. = T29S, R24E, Sec. 1,

UL s 52:,,_75  oo San Juan Co., Utah-
- Union Carbide Corp. - . T29S, R24E, Sec. 6,
A R R -San- Juan Co., Utah

fﬂpathf1nder M1nes Corp U T27N, R9, Sec. 2 & 11
e : Fremont Co., Wyoming
"aifS11ver K1ng M1nes - " T36N, R73W, Sec. 14,
SR T R Converse (o., wyom1ng
& 'Western Nuc]ear,plné;' - T28N, R92W, Sec. 22,

DoprL e e -~ Fremont Co., Wyoming

"'1'Cotter'oorp. Tl T2S, R7IN, Sec. 25
SO e 7 ~Jefferson Co., Colorado
~ Kerr-McGee Corp. - T36N, R74W, Sec. 36,
: I Converse Co., Wyoming.

, as data supplemental on]y because the mine type and location are not
nsidered typical of the uranium industry. :
;Data g1ven -as supp]ementa1 on]y because of reported mine flooding.
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XSMH CpsweR
To0 " ZMH;; TMPR

L”jiundergrouhd_urapdum productfon'represented by study

7 ‘ for study m1nes
,tota] emp]oyee hours for al] underground m1nes .
ruran1um product1on for study m1nes
':MPR uran1um product1on from a11 undergrouud u1nes
Based on the MSHA data (3rd quarter, 1982), a value of 84% of tota] 1982

',;underground product1on from the 29 study m1nes is ca]cu]ated as fo]]ows

13,602 498 hr( ; f , | | :
3,602,498 hr(a) + 219,655 hr'> + 202,140 hr(€) + 274,055 nr(ﬁ)

"10}34 (3.2)

A]l study m1nes report1ng 3rd quarter hours except P1geon, Nose Rock
- = Golden Eagle and ‘Sheep Mountain mines. These four exceptions are e1ther :
-~ 'not-yet producing or were closed prior to 1982. ‘Refer to Table 3.14.

). A1l other-underground mines with status 1-and status 2 (becoming inactive.
“sometime.in 1982),- The Schwartzwalder mine is listed separately from this:
...category since it 1% reported in Table 3.14 as supplemental data..
~A11 other.underground mines with status 3 (becoming .closed sometime in

¢ 1982). The Bi11 Smith mine (supplementa] ‘data-Table 3.14}) drops out due
iz to closure: since -1979;

Swartzwalder mine, status 1, reported separately since reported in Tab]e .
3.14 as supp]ementa] data.:




worker produ 1v‘ty factor. It should

: ons. Th1s may not necessar11y be the case

| mineé),*ca1cu1ated fromiDOE“(igss) and MSHA (U.S. Dept. of
_,fcan be used to- est1mate annual product1ons.(a)' The annual

' ".Ars1-2= (cm;(#)j Tl (3.3)

' -tfwhéheghpgl;71982 annual production in tohs'U3087for each study mine i
= C _r'cumu1at1ve emp]oyee -hours for 1982 for each study mine. i-
: ';biFi,,factor of employee product1v1ty.
Tab]e 3 14 11sts the 4th quarter, 1982, cumu]at1ve emp]oyee hours for each

;rstudy m1ne the FTE worker equ1va1ent and ‘the est1mated mlne product1on.

75!3 8 2 Study M1ne S1te Character1zat1on

7 The 29 mine- s1tes of. the study group ‘were each- visited during the months
Sof January and February, 1983 by a field team from Battelle Pacific Northwest
!Laborator1es.f For each mine s1te, information was gathered concerning popula-
tion: status, Tand: status, and.value of surround1ng 1andvout to' 5 ki]ometers
:,?from the s1te.’ Any’ associated fac1]1t1es of major importance ahd surrounding
:  1and.characteristics were a]so noted in the field, Results are tabulated in
 Tables 3.15, 3.16, 3.17, and 3.18, and Appendix E. |

(a) Refer to AppendixrB for detailed calculations.
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Household

";U S Department of Commerce,r
. Bureau of” Census, 1980. R

'Pooulat1on Status

As descrlbed ear11er, the EPA has suggested that one poss1b]e mefhod of o
: 1ng the proposed rad1o"uc11de emwss1on standard would. be to restrwct hab1-;
“tation” w1th1n aﬂzone around the mine s1te by contro111ng Tand out to 2 km.,

"’Hav1ng ‘control over surround1ng land in this: manner wou]d requ1re present

;res1dents to re‘ocate.. The EPA requested an on'- “site f1e1d dedy be. conducLed ‘

'?H,to determ1ne the number of res1dents w1th1n a- o km rad1us ‘of each mine s1te.

"77?The 1atest 1980 Bureau of Census stat1st1cs were used to: supplement the f1e1d

“'7'7;_study.' Thxs included populat1on est1mates for any: smx\] towns and- v111ages

':.1ocated w1th1n a 5 Kkm zone, and- the number of people per household for each :
dpart1cu1ar county and- state. In add1t1on, information Was obtalned from the =
'f¢USPHS Indian Hosp1ta1 in: Ga]]up and Crownpo1nt TNM Table 3,15 1s the census j;
7data 1ncorporated into. th1s stuoy. '
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: 1ementa'l only because the mine type and 1ocat1on are not
ed typical of ‘the uramum 1rdustry Data gm,hered during a field
10 ‘tothe.area, e
N as, supp1ementa] only- because of reported mine. ﬂoodmg Data
mng a f1e1d excur'smn in the area. '
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8/1/91 U 10/1/89

©as/13/8239/10/51 3977750
- 0/0/100  °2/0/98  '3/0/97

'i‘/0/13/87_.0/8/92‘>0/5/93 ;
23/ b'?0/13/8;:> 9/8/92 " 0/5/95
) *T'0/§)§4"3/4/93zf5/2/93 3/1/96
'2/70/28‘4/73/18, 10/79/11 © 13/77/10 |
‘,f17/72211‘>‘16/69/15¢22/666/12 21/57/16 *
a6/39/15 45739716 32/37/31 20/38/33
, .";é/59/33‘ 105531 10/57/33 14/50/34
'14[22/64»27/14[59>36/8/56 36/5/50 39/3/58
407 6880/32k\61/6/33. 50/18/32  47/17/36 53/12/35.
~ 100/0/0 - B5/0/15 :59/0/41 59/1/41 56/2/48 1047

f79/50150=f'J015925°;f 0/45/55 0/81/59  0/38/62  0/35/65
- 0/0/100 - 0/0/100 -~ 0/0/100 ~ 0/0/100 . 0/0/100 ~ 0/0/100"
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/0 ¥i1ééjb/hil]{iodidjo~ 0/0/0 100/0/of

/85 34/0/66  “43/5/52 5418/ f:64/7/69:§>

s govéﬁhaeht»'fedéraw,iétaéér'iaca1'aﬁaii"

o : nta1fon1y because the mire type and 1ocat10n are. not N
considered typical of-the uran1um 1ndUstry. Data guthered dur1ng a field -

~excursion to the.area. . == R 5

Data given as supplementa] only becausp of reported mine. f]ood1ng Data
”thered dur1ng a:. fleld excur51on in the ared.- AR

Popu]at1on est1mates (Tab1é'3 16) ‘weré based on occup1ad dwe111ng counts

'5fand the noted 1nf0rmat1on from the Bureau of Fensus USPHS Indian Hcsp1tal

'15fPopu1at1on was pst1mated for zones at 1/? 1,72 2y 3; 4,5 km radii from the mane' o

ifS1te Occup1ed dwe]]1ng un1ts were 1dent1f1ed and plotted onto the 1argest

| a*sca]e Un1ted States. Geo]og1ca1 “Survey topographic ‘quadranglé ‘maps ava11ab1e orrf',;d,

any other deta11ed map ava11ab1e such as Un1ted States Forest Serv1ce nat1ona1 1:'

71'_fforest d1str1ct maps;. United States Bureau of Mines surfare m1nera:s management'
o status: maps, or United States Feolog1c Survey countj series topographzc maps ‘




he EPA requ strd*thatathe'lahd StatUS'be"tdehtitied . e.; what percent-
he T a e around the m1ne “is-owned by pr1vate 1nd1v1dua1s,,:r—1z
ment:agenc1es (Tab]e 3. 18) ThlS 1nvo]ved rev1ew—;r'
:d?records) at respect1ve county tax assessors

:e 1nstances in the h1gh1y deve]oped m1n1ng

d eastern Utah 1nformat1on concern1ng owneér-
Detalled"

hese cases., Genera] ]and status 1nformat1on was a]so ava1]able
we aggregated federa], state, 1oca1, and :Indian 1ands'

“be separated if needed.

PALrequested that pr1vate 1and va]ues be'determined for lands within
radius of each m1ne s1te (Tab]e 3 19) Land values were determ1ned by -

'”era] data sources 1) 1nf0rmat1on from the respect1ve county and

mﬁéwmm&mimﬂwmmmwn'_l'm':‘Kl"»'M"'z'wdWﬁ'bmm\wnmmmvmemﬂ‘vxm‘mwmu»nm‘m;wmmymmmmvmln:.-mma—v
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tailed assessed valuations froni:

];ranch,and res1dent1a1 propert1es. Tab]e 3 21

7 11 assessment data and app1y1ng appropr1ate rat1os or
'¢1and values and mu1t1p1y1ng by “the number of acres and/or'”
eterm1n1ng values for- methods Bt and 2 the h1gher value7

his study C1t1ng the Mt Taylor m1ne ‘near- the Vils

;bola County, New Mex1co as ‘an examp]e w111 clar1fy them;~e

TABLE 3. 20 Aggregate Assessment/Sa]es Prwce s
(Market Va]ue) Ratios

EO S B Acreage ':'; Res1dent1a1 Property
~.-State (rat1o in %) "~ (ratio in %)

':Arizona . “not available 12,0
Colorado 119 185

*New Mexico 9.0 L 7 18.5
CUtah 1030 1300

' wyomtng s "5"8' R 7 - 10.1

Sourcei U 5. Department of Commerce,,Bureau
oL . of the Census, 1978. ..




0ccup1ed Dwe111ng

7'j$30 OOO/res1dent1a1
,yiun1t '$32,700/church
oor schoo] unit (San
~“Mateo-area, Cibola -
. 'county, New Mex1co
i %only) '

7 1;.$50 000/res1dence un1t

'“used assessed va]ue

“rand-assessment valua= " -

o tion to se111ng pr1ce 5
-:Vrat1o '

;used assessed va]ue
and ‘assessment valua= -

- tion to se]]1ng pr1cer'“:

R rat1o

or- mine ]1es w1th1n 1 km of the v111age of San Mateo wh1ch has

'opulat1on of 311.7 The m1n1ng company operating “the Mt. Taylor
"purchased much of the pr1vate land’ surround1ng its mining act1v1t1es, -
';,Ut 7% of all property w1th1n 5 km of its: shaft. _Of the remaining '

The number of acres out to 5 km for each of the fo11ow1ng was. deter-
1) acres of grazing land and 2) acres of res1dent1a1 property. In

”add1t1on the tota] ‘number- of occupied res1dences, ‘churches and schools was

7fideterm1ned On a sector by ‘sector, radius by radius . accounting scheme, va]ues

'1were determ1ned for each prOperty by using the full assessment ‘and ratio

,Jmethod Then, va]ues were calculated for these same propert1es by - using the

“real estate/newspaper data method. .. In.-this examp]e, higher values resulted
":ffrom the 1ater method Note that in these particular. calcu]at1ons residential

352




s part of Ind1an reservat1ons and/or;
:may not be feas1b1e or posg1b]e.,r

Uts1t1on is cons1dered 1ab1e,3 }7 gives .

"7Ind1an popu]at1on., Such a re]ocat1on scheme is

n”Un1ted States., Informat1on supp11ed by the NavaJo

n in F]agstaff Ar1zona (1981) jndjeates an average" -

Detajls of this data are -

;\eparat1on cost encompass1ng $750 for a tribal. archeo]og1ca1 survey, $1 500 -
000 for sewage, and $2 700 for a water c1stern. “No administration costs are
1ected 1n ‘this average s1te hous1ng f1gure. : ' :

$5 000 bonus per head of household

o Th1s bonus is be1ng offered to the Hop1 and NavaJo Ind1ans as -an 1ncent‘vc to

':'move. ;i
$500 : mov1ng expense per head of househo]d

5Th1s is a-one time cash payment for mov1ng expense. the client can chqose
: between the cash-or-a reimbursement of actual moving expenses. In all cases to
= date “the $500 has been taken. = '

~(a) Information from Buck: McGee, Chief Housing Acquisition and Re]pcation
©officer, Navajo and Hope Re]ocation Commission, ‘Flagstaff, Arizona.

3.53




process1ng expenses per head of househo1d

;'g expenses 1ncurred durlng the search and71-':»'* L

ll1ng |and The est1mated annua] cost of -

V'but to -2 km-for: a]l m1nes,'except the Schwartzwa]der and-

»$3 012 000 (Tab]e 3.22), '*h1$ estimate is based on the following

nterest rate. app11ed to 1and value™

“Fixed: charge rate app]1ed to deprec1ab1e
.. CcoSts based on 5 years’ 1ife -

Per cap1ta relocat1on expenses (non—Indian)

'_,Peprcep1pe,re1oeat10n expenses,(indian)

- TABLE 3.22.

rTota] Cost

$5,000
$18,000

'AhhuajizedrCost of Cohtro]ling Land to 2 km

Annualized Cost

$9,378,270
7,502,616

Tota] prnvate ]and va]ue
Land (80%) :
Structures (20%)

COR e]ocat1on,expenses

2,100,000
3,564,000

'f’Ndh-Ihdfan'(420 people)
“flndian'(198 people)

1,875,654

$750,000
563,000

630,000
1,069,000
$3,012,000




Annua11zed 05t -

Increased Land Value:},r ”nr ':, af'ir i $21;216;000
Increased Structures Value -~ ° . 912,000

Increased Relocat1on Expenses o S s 95,000‘
, (non Ind1an) o , el i e
: Sl - $'2,223,000h

VThe 1ncreased cost, 1f app11ed pn]y to ‘the Schwartzwalder product1on would -of

course, be much h1gher on a un1u cost bas1s.

Vi Assoc1ated Fac111t1es

As part of the on- s1te f1eld exam1nat1on other land uses and assoc1ated
_f1x:t1es(were noted around the m1ne v1c1n1t1es.' General]y, the. primary uses
‘ for 1ands surround ng most m1re s1tes ‘are for. m1n1ng, mineral- exp]orat1on '

‘“ﬁ'}stuck gnaz1ng, and unconf1ned recreat1on.r Vegetat1on is usually sparse, con~r

yfifs1st1ng of low shrubs rande grasses ‘and” occas1ona1 trees

One 1mportant except1on to th1s general s1te descr1pt1on is the
chhwartzwalder mine near DFnVPI Colorado. The popu]at1on, 1and status and .
iland va]ue data is not 1rr1uded in the f1na1 tabu]at1on because the mine is not
cons1dered by the EP to be typ1ca1 of the uranium 1ndustry.* Thlsruran1umr

';deposwc 1s of the Veins type versus the dom1nant d1ssem1nated

Vsedxmentary/sand5cone type., A]so the Schwartzwalder is located near. a 1arge -
'metropc;ifan area where’ ]and can be subd1v1ded ar purchased for mountain resor

homes. Th1s makef ‘and va]ues extremely n1gh compared to the average per acr
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'fgment of Energy,i“th1s Adm1n1strat1on S nat1onal energy po11cy s qutte d1ffe‘;r_a
}ent f.om any we have had an. recent years. Instead of treat1ng energy as an
5*j1so1ated ent1ty, th1s Adm1n1s t1on recogn1zes its. ro]e -as.a key commod1ty

f:that is part of the overa11 economy. ,Fnergy po11cy isy therefore treated n
fthe context of an overall plan to. rev1ta112e the economy, and 1s one. part of

°:7:+he President" s Program for Econom1c Recovery o L1m1t1ng the government S

1ntervent1on is recogn1zed as: 1mportant wh11e the pr1vate sector 1ncreases 1t5'
,ro]e in energy product1on and consumpt1on..




on is dedi

of nuc]ear reactors is not so]ely,r
The demand for uran1um As: further

e 0 2 0 S

5
£
B
;
!
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(4.2)

1) a-calculation
' reactor fuel requarements and 2) a ca}cu]at1on based on esti-
es of enrichment capac1t1es., The determ1nants of uranium demand will be
,1scussed'as re]ated to forecastlng such demand based un nuc]ear power capa- 7
7 ;The e]ements of the demand equat1on will be keyed nut and. described in
~greater deta11




sca]e and t1m1ng

“»gInventory Def1s1ona ,
e work1ng inventories
,0 cuser-inventories:
government 1nventor'

',,,'Kovisfa’r's (1979)




; onanuclear power deve]opment. The
d safety has- resu]ted in many

'ment1ng a]ready p\anned programs as -

Uran1um Ut111zat1on. Assum1ng a v1ab1e and grow1ng

;1at10ns in operat1ng parameters of - reactors and -
"rofound effect on_uranium demand ~ Topics here
uran1um ut1l1zat1on components of -the demand

} The capac1ty factor can change due to env1ronmenta1
regu at ons, operat1ng exper1ence and/or techrologlcal developments. - These




; r 1mportant'1nf1uences on demand 1nc1ude : stock
‘ry (by government and ut111t1es), reprocess1ng of spent fue]

1mes, nuc]ear reactor construct1on 1ead t1mes and 1mport/export 1ssues. r;;i .

' fProgect1ons of 1nsta11ed nuc]ear capac1ty have been made year]y by a 5i .

: L:fvar1ety of government and pr1vate sources. Tab1e A, 2 'shows ‘the proaect1ons :

presented at the. Annua] Uran1um Industry Sem.nars 1n Grand Junct1on, Co]orado B

o for the years 1975 through 1981.




©0118-114-102

h1gh -mid-1Tow
113 106 95

’,high—mid—lowz i
7 109-98-86 -
~ = high-mid-Tow
~105-96-85

high-mid-Tow

'99-90~80

- ;7ri w1th NEP}T ;

“195:

w1thout NEP e

210 =

"highrm1df16w,
192-172-157

" high-mid-1ow

171-152-142

" high=mid-low
155-140-129

“high=mid=low -
0 139-127-121
~high-mid-low e

140-129-125" - -

. high-mid-1ow

126-122-117- -

ergy P011cy
rmat1on Adm1n1strat1on

n1um Enr1chment and Assessment

arly: prOJect1ons have been opt1m1st1c.1 All prowect1ons of . Lapac1ty
Vy‘1985 and 1990 were decreased by at. least’ f1fty percent between
;,981., n fact the hlgh nuc]ear growth pPOJECt10nS for 1990 have
] brrmore than two- th1rds. : ; i




E Year 2 j
1985 1995f e

'Nuc1éaf'f;;f:,;' 7700 11393
. Totals kS 721 48 805,93
Nuclear as % of Total 710.8 ;7'14,iw

- Source DOE/EIA 1983, A.5.3, Case. A
: M1ddle WOrld 011 Prwce.

‘VT:TABLE‘4;4V Prev1ous PrOJect1on (1975) of " Installed Nuclear and Total
Ll e Electr1c Generat1ng Capac1ty (1n gigawatts): by ERDA

Capacwty A ",rYear
- 1985 1990

Nuclear (moderate/]ow) 185 340
- Total (moderate/Tow) ~ 800 ° 1040
Nuc]ear as % of -Total 23,1 32,7

Source:” Hanrahan, 1975. ‘Tables 2 & 3"’
= : “Moderate Growth-Low Case,




. ual :ontracts w1th uran1um'
ncent1ve per1od" ~Ore prices -

c1rcu1ars.ﬂ As’ d1scussed'in Charlee,

or h1gher base pr1ces. A]so the development a]low—_
¢ grade ores.' Rev1s1ons came in 1951 as C1rcu1ars 5f
These 1ncreased the base pr1ces and a]lowances
d: a:ded a productlon bonus. The goal of the AEC was to encourage a fé
ch fo and 1ower grade depos1ts. C1rcu1a\ 5 (rev1sed) Was so'
ores.. It was effective throughi
6 exp1red 1n March 1960

tr te ro:go 1nto effect in- 1962 The pr1ce a\though be]ow the price be1ng

st111 proved to be an 1ncent1ve for explorat1on and product1on.




R 116.50_ e

of‘uran1um ores.

1y for ma1nta1n1ng and 1ncreas1ng the development reservesl;”e‘ff?

) To be spent only for reopening and equipping closed mines and 1ncreas1n9;'7"

the product1on facilities of mines in. operation. B
Exc]udes a’haulage’ allowance of 6 cents-per mile to a max1mum of. 100 m11es~
and-prices for vanad1um ‘contained “in the ores.

‘Calculated: Total price per-short ton ore * (2000 1bs/short ton X U308
»fcontent percent) Total pr1ce per pound conta1ned U308. -

,ource -BOM, M1nerals Yearbook "Uran1um “Radium and: Thorium," 1948 p. 1269
: .as found in Charles R1ver Assoc1ates Ince, 1977 pe. 9-17,

'ifIn 1ate 1958 ‘the AEC then announced an a]]ocat1on program des1gned to 11m1t
"1ts purchase ob]1gar1ons at the $8.00 pr1ce.»

The next AEC procurement program (1962 1966) sawrthe endxof guaranteed
“minimum ore prices. Table 4.7,shows the average value of ore through this

: '?per1od

: Dur1ng th1s 1962 1966 per1od concentrate purchaSed by ‘the AEC remained at
: the $8 00 per pound U308' As stated,above, the $8.00 value was announced in
' 51956 and went-into-effect in 1962 (refer to Table 4,8),




s of Prices 0.

I g Product1on Bo? ?
n1t1al 10,000 Pounds™: U308
: = Per-Pound - R
Per Tpn of One Conta1ned U308 o8

= "'$‘7'oo S $ 3.50
8,58 7 3900
10, 32 i_ 4,30

122220 0 4,70
14,28 - 5.10
16,50 - 5,50 -
218,88 . 5,900
2142 . 0 6,30
Sea2 670
026498 e 70100
230,000 - 7,50
31.65 = 7.54
33,300 0 To57
S24.95 760 ¢
36.60 : 7.63
38,25 . 7.65 -
039,90 7,67
41,55 S 7469
43,20 R Y b
44,85 7.73
46,50 - 7,75
48,15 SR B B
49,80 L7498
51.45 S 7,80
53.10 ' 7.81 -
54,75 7.82 -
56,40 7.83"
58,05 - 7.84
59,70 7.86
61.35. - 7,87
63,00 7.88
7125 - 7,92 -
79.50 , 7.95
296,50 - 8.04
113.50 :
130.50
147,50
164 .50
334,50
504,50
674,50
844,50
1,014.50
- 1,184.50°
1,354,50




;—~, L E~; "Per ‘Pound -
1frPer;TonEOf:Ore-5- Contalned U308

©O$1,528.50 38,47
L6950 BT

e ge a]]owances of 6 cents per m11e to a max1mum of
'_yments for vanadium:ores. =

X rade premium and: m1ne'deve10pment a11owance. |
a- max1mum of $35 000- per property !

€ C1rcular 5 (rev1sed), repr1nted in GAO, op. c1t
Hear1ngs, 1962, ps 300, and -information in BOM, M1nerals : SR
ok, "Uranium," 1951 “pp. 1305~ 1306. As found 1n Char]es R1ver -
: Assoc1ates Inc., 1977 pp 19 to,9 21: : : ; e

- . 4The AEC then agreed to purchase add1t1ona1 amounts equa1 to the d1f—~
d amounts dur1ng 1969 1970 By this time a pr1vate market for uran1um ‘had
o de eloped and the AEC procurement po]1c1es showed leéss 1mportance in. determ1n1ng -~
{;U 05 pri (Char1es R1ver Assoc1ates, Inc., 1977)

'Pr1vate Market Pr1ces S

The pr]vate uran1um market began in “the 1ate 19605. Its beg1nn1ng was,l

'f:,character1zed by depressed prwces, but after mid-1973, a marked upsw1ng in

?market cond1c1ons caused pr1ces to rise rapidly. Table 4.9 gives NUEXCO-

'f:exchange va]ues beg1nn1ng August 1968 to December, 1982. These commercial

. pr1ces aretalso shown~ graph1ca]1y (F1gure 4, 1) in-both actual and 1982 do]—
arsi AEC prices (active and 1982 dollars) are also plotted for comparison.
~ 7 The table and: f1gure show how . pr1ces “began-to 1ncrease in 1973 and then sharply -

“in 1974 and 1975.

Increased contract1ng in 1976 caused another sharp increase in price.
More contracts were signed in the first half of 1976 than in all of 1975,

I((Gordon, 1977) ~The price per pound U308 was $41,00 for- spot de1ivery at

4.11




verage Value of - Ore '
fDol]ars Pep ', , 7' Do]]ars Per Pou?
“Ton of: Qne(b) N - Contained: U308 c)

a9
45
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it ( ) Pr1or ro 1957 product1on data were classified and no
07 annual - dataare reported in-the Minerals Yearbooks.
~7“The-BOM did not estimate this series for earlier years

when the data became ‘available in 1955 and 1956.
~Value of ore production/shipments is not reported

separately, in a form comparable to earlier years,

after 1971,

, Der1ved by d1v1d1ng ore’ production (or ore sh1pped)
. into estimated ore value. The calculations are based
~_-on unrevised production data. :

Derived by. dividing total value of ore by recoverab]e
rU308 content of ore (in pounds), prior.to -adjustment
c2for’milling: recovery rates. '
~F.0:B. mines. '

(e) ‘Based on quant1ty of ore sh1pped rather than ore
. production.

:,SourCesf:iDer1ved from data on ore production and
o total ore value prov1ded by the AEC to the
BOM;, and reported in BOM, Minerals Year-
booky, "“Uranium," 1957 through 1971, As
Found in Lhar]es River Associates, Inc.,
1977, pp 9-14-to 9-15.




AEC Purchases as. Percent
— - of Total Concentrate :
rage;Pr1ve/1b Product1on (percent of
\U308 (1n $) e L ortonst, U308)< )

74
853
901
00104010
11,28
o125
R Y
12,25
11,51
1049
- 9.45. - -
912
; Lo 28T R P )
17,646 2998 © .+ 8,50
: 77,646 L 722 . Average 9.42
17,244 281,00 B5
12,607 2017 0 8.00
11,240 17908 8.00
S 966 10,178 o 162,80 8,00
'?~Syprota1i : 67,021 ., 1,071,677+ . Average 7.99 .
1967 . 8,902 142.4 . go0
1988 7,037 127,0 8,00
(1969 Tzded 0996699
1970 4,010 © 46,0 . 5,74
19718 ) 1,295 143 w554
i Sub Total "ﬂ 29,268 4294 'AveragL 734
"chOTAL, 173,685 ,958.2 »Average,8.52

o {a ) Through DeCLmber 1970 in Fiscal year 1971 ,
- (b) Purchases in a given fiscal year. refer to the receipt of concentrale by :
o the AEC 1n accordance with contract prov1s1ons They ‘do not refer to the
amounts. contracted for" by the AEC in any given year.

. Sourcerr ERDA Statistical Data of the Uranium: Industry, GJO-100. January71976,
L e 11 As “found in Charles River Assoc1ates, Inc., 1877, pp. 9=11 to
9212, DT 5 By TR i ' .




e
635
605
615 6,
5,95
595 5,
50 650 6.
1250
;264m"
41.00
42,40
4325
22,20
28.50  28.
23.50-
00 1700

NJEXCO Exchange va]ues as. found 1n Nuc]ear News Magaz1ne, Nuc1ear Fuel Vews]etters and
huexco prlce quotes.:, R L

gyearend 1976 However, many producers were “not benef1t1ng from thlS ps 1ce‘
:rease due to: 1ocked 1n contracts at ear11er 1ower pr1ces. This -occurred at

1me when exp]orat1on and oroduct1on costs were 1ncreas1ng., {Charles River
s0cia , 1977).

T T e P AT

19/7 1978 saw re1a*1ve1y stab]e pr1ces w1th the NUEXCO exchange va]ue
ncreas1ng to $43 20 hy yearend 1977 and '$43.25 in 1978,  The 0utstand1ng
“feature in’ the 1977 uranium mar'et, as descr1bed by White (1978), was buyers"

cern about security of - supply. Buyera were convinced that the best hedge
; :nét supply d1srupt1ons was 'to purchase and hold 1nventory, either as U30g
G oncentrate or as reserves 1n the ground The continued stability in 1978
'T}reflected a-balance in the market p]ace. However, 1979 saw the beginning of '
;feros1on of the exchange value for U 30g concentrate. Between 1079 1981




_WOHLDWID[: PRODUCTION

, .82 "Future
‘Uranium Prices," paper ‘presented at
“Uranium Co]loqu1um Grand. Junct1on
‘ o i Co]orado 0c 6f]; 1982 o
*',dnc1u51ve1y, the constant do1]ar decrease wasv20% 457 and 25% respect1ve1y;
" The. downward sp1ral f1na1ly ended in. Q"’tember 1982 at $17 00, per pound.

o 308' Yearend 1982 saw a s11ght rebcund o' $20 2‘;per pound U30g.-

The decl1ne, as descr1bed by wh1te, (1979 1980 1981 1982 1983), was”
fdue to an. 1mba1ance between product1on -and: consumpt1on. I 1980, mater1a1

rr‘rava11ab1e for sale wds often in: excess ‘of -purchase requests by: rat1os af 4]

1¢more. In 1981 product1cn commltted for de11very under ex1st1ng supp?y con=
'1tracts exeeeded actua1 reactor consumpt1on by almost 100%. -~ This resulted in

r’i°,buyer 1nventor1es 1ncreas1ng by near]y 50 million- pounds U308 1n 1981 “And

f1na1ly, in 1982 the cont1nued pr1ce dec]1ne resu]ted from an aggress1ve
fse111ng campa1gn by both U S.rand non- U S. ut111t1es and producers. (The

' pressure from th1s oreat 1nventory 11qu1dat1on caused pr1aes to break sharp1y
. rrom a somewhat stab111zed yearend 1981 pr1ce.
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Here,
on publlshed and pub11c reference sources

Corpora—

 ;urd 1nu rmed1ate terms, the demand for uran1um is reiatively
,v(Auco1n, 1982) That is, the demand is 1n>°ns1t1ve to the
‘price of- t:e commod1ty Th1s \nelastlczty stems from Lhe fact thau there are




; uis1t1on. Amongf"

, r operatlon. The re]atlve cost of rue] B
mpa ed to construct1on and flnance costs. Once construct1on is started
pleted the cost of the fue] supp]y is no 1ssue. It mustbe. secured 4t \
: fThus, demand becomes 1nsens1t1ve to pr1ce or'1s 1nelast1c. ;,753'\

;,tr1c1tyvgenerat1on versus the nuc]ear opt1on in J]ght of the ut111t1es percepf

'-“t1ons of future uran1um fuel pr1ces and other reasons c1ted above.

ks 4 2 SUPPLY .

'ii4 2. 1 Key Determlnants*f

Mak1ng est1mates of future uranium: supp]y beyond the short- term is- as
.uncerta1n as: forecast1ng demand Re11ab1e or afcurate estimates can be made i
o nly when the entire market is understood from the economic, phys1ca1, soc1a1;:'

.*and po]1t1c31 aspects. These aspects are Lomposed of" many key determ1nants

Vrfitthat dxctate how the 1ndustry wi]1 respond to market- forces of demand These

‘ﬂfxey determxnants will be d1scussed as they relate to uranium supp]y




by forced to extend pro--
: Uranjum Institute 1981),

p1d bu1]d up of supp]y capac1ty?f
Th1s oversupp]y has: upset the i

: hekmost 1mportant factors in determ1n1ng
,There must be a produot1on 1ncent1ve

,g'at future supp]y. Th1s is'so because today s company prof1ts :
n‘part to f1nance future exp]orat1on and operat1ons. However,e

stment dec1s1ons. Shortage of f1nanc1a1 resources and expert1se could
ﬁsituat1on wh1ch could be hard to reverse 1ater. Also because of

en if. exp]orat1on/1nvestment dec1s1ons were favorable at some
(Uran1um Instltute 1981)

b A e L L L s
LT s e




gtUEe but cut off grade may be "
on | avir h1gher uran1um concentrat1on 1n the
HdweVér—‘high

,rate of product1on bu11d up towards des1gn capac1ty, and cont1nually

"h;n1gher extractlon costs (Uran1um Inst1tute 1979) But wh1le these constrainta,

’have a-marked 1nf1uence on supp]y, other nontechn1ca1 factors effect ‘the. marke*,

: 1;{?“as we11 - 1;*, ~';"':-£

Other constra1nts encompass po11t1ca1 and soc1a1 1ssues. Povernment
1 1ntervent1on in‘'the uran1um m1n1ng and m1111ng 1ndustry has: 1ncreased over the =

:l'years duein 1arge part - to these 1ssues. “As described by the- Uranium Inst1tute:h,a

'1(1981) these 1nclude env1ronmenta1 1mpacts of uranium m1n1ng and m1111ng :
'operat1ons, 1and andﬂh1nera] r1ghts of -local- populat1on groups 0wnersh1p and -

fore1gn part1c1pat1on, nuclear non- pro11ferat1on policies,. and the effects of 7;17”7

'uran1um 1mports upon the uran1um m1n1ng 1ndustry.

Pt




;fcess1 g”of spent fuel has been
',Jssues. Etfect1ve 1mp1ement- -
ffthe 1ate 1980 s or later (EIA o

Vnclude petro]eum f1rms m1nerals

|
i
H

T S

up y ventures and the cancel]at1on of

fthe front end operat1ons developed as a result of the AEC
am 1n the 19505 ‘and 19605., Most supply fac111t1es were owned by

R o il N A

mall’. 1ndependent f1rms. Custom manufaeture of uran1um products was not

“of. “Market act1v1ty
many development programs were. abandoned (EIA,71977)._ e
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_ MaJor pub11c uti11t1es and corpora- '

r ‘,tor pr01ects. Large d1ver31f1ed corporat1ons i
"ahts., PrOJects were'heavily'regulated'and*high1y"

: ronmenta1 f1nancna1, and 1ega1 respons1b111-rr

e st111 not underway. The market changed to a- buyer s market, and
ice for uran1um tr1p1ed 1n a matter of two years. Low contract prices,
f;?however set a few years prev1ous were not conducive ‘to aggress1ve exp]orat1on'
';iefforts.r Exp]orat1on efforts were also inhibited by . uncerta1nt1es in nuc]ear i>

j‘*requ1rements. Var1at1ons 1n enr1chment and -recycle pol1c1es alone could. have L

"resulted in a 40% spread in. potent1a1 demand for.uranium (Sto]ler LQ77)

'7‘ifFactors af‘ectlng the demand for uranium are shown in Table 4.1.

Shortages were expected 1f explorat1on efforts-were not pursued since

"f,'future demand was in excess of known: reserves., Exp]orat1on and reserve’

lix development require lead” times" of at 1east 10and 6 years, respect1ve1y., LOng
'°,'11ead times and the rap1d growth of the prOJected power 1ndustry made these

- ?act1v1t1es potent1a1 11m1ters of uran1um supply (Do1ron 1978)"




7osts ‘and-. assurn supp]y is ;,'”
about 40% of all Amer1can nuc1ear}'

e e e P P N L M Ly

P UL AT

f nce suff1c1ent capac1ty currently ex1Jts to supply fuel progect1ons
yl‘at 1east11995 Most ut111t1es are d1ssat1sf1ed with the costs of
yd kf:n due to heavy exp\oratlon expend1+ures and r1s1ng cap1ta1 costs for
ve opment (Mommsen 1980) '




i They 1nc1ude harmfu] supply
1c1ng po11c1es, and 1ess nntrepreneumal spirit.  The"
:everageuofxauch maJor compan1es cou]d also 1nh1b1t appropr1ate L
nta] and occupat1ona1 regulations.  The se]‘—lnterests of
rdependent 5e11ers does not always conform to the pub11c interest’ of
,f1c1ent supp]y at a reasonab]e pr1ce._

Most potent1a1 benellts result: from the re]at1ve1y 1arge caplta] budgets
o fof maJor corporat1ons. Exp]orat1ons and product1on efforts ccan be expanded
:Vdesp1te var\ab1e market .conditions. Larger budget R&D efforts cou]d a]so
f'7h:1ncrease eff1c1enc1es (U S. Congress 1975)

rfgf4.2,3 nTrends,1n Product1on>and73upp]y

':frHistoricalidata for'the’uraniumiindustry is presented in Table 4.11. The
":‘tapTe'Iiets'ore'prOdurtion'from mfnes which is received at miils and buying
":stations., ProduotIOn is broken' down between open -pit-and underground mines:
:'w1th the average ore grade be1ng a der1ved resu]t

Several th1ngs are obv1ous from the data. F1rst' the average ore grade
'Viconcentrat1on from both types of mines has.fallen with the largest decrease
t'occurr1ng in open pit m1nes. The- ore concentrat1on taken from open-pit mines 7

“in 1982 was: more than 70% 1e$s ‘than that produced in open-pit mines dur1ng the
7,f1rst ten years of uran1um mining in-the-U.S, S1m11ar]y the ore concentrat1on
:,from underground mines fell over the same per1od but for 1982 it was more than
f’three t1mes the concentrat1on from open p1~ m1nes. Also, it can be seen,that FE
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data is g1ven as ‘total ore 1n
m1nes of each type (1.e., underground; open=p1t; 




e rema1n1ng 4 have been put on standby.,
ng have a]so been placed on standby. :

foInforhatlon from, U S Depa tment of Energy, Prand Junct1on Area 0ff1ce,t'
aQPOIOrado. : LT ,







eological Survey mo

“san Juan Basin Reg'i(jha,]"‘l)rahirum ‘Study (1980




1t'1s;

’st measure of - techno—:-5~i '

, - The table
ubstant1a11y after the 19505. This was

:1ng uran1um m1n1ng exper1ence (Charies




: ,,and 1974 for underground m1n1ng, A
'ty has s1nce risen to 1.3 tons/man for”
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: :Tabj]er x,I'-ii , P . 63,

seen in the g"

'nng 1981 and 1982 whlch makes 1t very d1ff1cult i

:'orker to f1nd new JObS 1n thelr f1e1d of. expert1se.

supp\1°s, then the1r demand for domest1c h1gher cost uran1um would be e




T Allowable
10
20
300
a0
RN

(Connor 1983)

1982);ffjébjerIf;fp, 16,5

';produc1ng 1ndustry.r On March 31 1982

NRC Author1zat1on 8111 ’51207) © This amendment L
fof fore1gn uran1um to 20%: of requ1red fue] for U.S+

A Senate/House conference ‘Commi & tee resulced when such-a -

~version of the bill (H.R. 2330)
The conference comm1ttee sett]ed on a 37.5% fore1gn 1mport

rr1m1t wh1ch was paased by the Senate on October 1471982,




ppo ng v1ews. RosselT'Ho1se of the
; 1t1es.f However he 5t111 thought that 1t';hzgr

' Lou1s Mart1n of Caro]1na,ff}i'
opposed to restr1ct1ons.r He sald that

8,37 :




de an overv1ew of the current f1nanc1a1 s1tuat1on'
; An 1ntroduct1on to types of ana]yses used in

d]SCLSSTOn. Data w111 be g1ven on uran1um 1ndustry expend1tures and a

:,17c1os1ng'comment w111 be made on. prOJect f1nanc1ng from.a bank1ng perspect1ve.

’ 1'574,.3'8, '




;be1ng ‘one of the key parameters in assess1ng the - econom1c potent1a1 of ex1st“'
or new: 1nvastments. Stermole (1983) states that e wil take s1gn1f1cant'
'”ﬂi{1mprovement in’ nonprec1ous meta] ‘mineral comm>d1ty prices in 1983 to develo

'7,S1gn1f1cant new m1ne 1nvestment 1nterest exce)t 1n very h1gh grade ore body

b spec1a1 situations.”




cons1ders factors affectlng
ed eas11y in econ0m1c terms. Ar

Vrln 1981 1982 tota1 cap1ta1 1nvestment
expend1tures w111 be even 1ower.




'venture.

v7d1scussrsrthat very few 1nnovat1ve methods of f1nanc1ng have been

,for uran1um m1n1ng proaects due ma1h1y to- uncerta1nty -about ore reserves
perat1ng econom1cs and SO forth The type\ of f1nanc1ng 1nc1ude° g
7 ‘balance sheet f1nanc1ng/' : e
"”iprOJect financing
‘71everage base metnod







Value ir parenthesis eQua]s 1085, <
’ Exc]udes acqu1s1t1on of" partnersmp 1nt ]
travaﬂable.‘ i :







