 (Based on the August 1981 1
of Uranium Enrichment and A:
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;prosed or whether that area of the m1ne becomes +ota11y sealed from ven—'
tlon to the outdoors. Other 1mp0|tant factors that could: mod1fy the mode]
ee: to wh1ch water is transport1ng radon to-the varlous surfaces,
nd permeab111ty of the rock structures in 1nd1v1dua1

' re; the degr
;and the average. poros1ty a
' *:;m1nes or: vent11ated areas.

Thus, wh11e it may be posswb]e to re]ate radon em1ss1ons to product1on on
1t 15 not rel able to use this ex1st1ng part1a1 mode

7,“an;tndustryew1dekayerage,




i'ured a1r- 1ow rate of the vent in order to est1mate the
, The three radon measurement techntques are-r grab
’uous sequent1al samp11ng, and 1ntegrat1ng samp11ng Certain
: amp11ng techn1ques are character1st1c of stack mon1tor1ng
ny spec1es a d not merely for: radon or other rad1onuc11des.

Grab samp]1ng 1s, ‘as. the name 1mp11es the col]ect1on of a samp]e of a1r'f
,rthe stack dur1ng a s1ng1e, short per1od of t1me or severa1 samples dur1ng
5 equent1a] —short pertods of t1me. It is s1mp1e, d1rect, and norma11y 1ow cost

. 767.3, :




f data are Vollected? normal]y the un1t cost per:"

cont1nuously collect a port1on o: fhe'totaT stack'
of the const1 dent be1ng measured over: an extended
] \ , ler e norma11y ‘removed: from the stark and the tota]
oxtent of tne des1red constrtuent 15 measured These .devices..are useful for




_from an exam1nat1on of the data.“;However
tors can prov1de a 1arge number of econom-
,he app11cat1on of these three approaches to . :
,,the,equ1pment typ1~a1]yrusedwmjll be covered in'E"'

llchn1que for’ 222Rn measurement is the scintillation flask

ufactured by compan1es No+ d 4, 5, 6 ]1sted in.
vechn1que, one uses a f]ask which has been 1nterna11y
Iator, such as zinc su]f]de.rrlt is filled with the




;;21n the vent or from a po1nt in the ‘mouth of the vent that - has
d to: have a un1form outward a1r flow. pattern.- 1f 1arge quanti-

'1waterrdrop1etsbare present, an inline tro ap: shou]d be used to prevent
1 nto‘the 1n1et f11ter.

e ‘wa1t1ng for about four to- f1ve hours to perm1t 1ngrow1ng radon- pro-
jgeny to approach equ111br1um with the radon, the sc1nt111at1on f]ask is p1aced




be expected in“a q ven samphng s1tuat1on.q¥ In part1cu]ar, radon concentra—
ns 1n m1ne a1r have been- shown to have a d1urna1 cyc‘e eaused in-turn by the
'di”urnaj chrcrle_of,rthe airn ,densxty. maﬂer vamatmns may be caused by the a1r f




] resu]t measured hour]y for about one
l3 to 2.0, At a fourth vent var1a—,ff
wh11e

ndustry, based on grab samp]e determ1nat1ons
ect on’ the average em1ss1on rate determ1ned

However,r1f a: very deta11ed and extens1ve

"few vents ieqto be performed “the cost of- grab samp11ng could be

rand some form of cont1nuous sequent1a1 mon1tor1ng should be




,t of samp]es on a weekend or at 1east two hours after ‘the
eekday. (If vent11at1on changes have been =

h’ﬂ disia norma] procedure at the mwne samp]e a]] of the, vents at the
:;—m1ne w1th1n the 1nterva1s from 30 to 60 m1nutes before return1ng the

;vent11at1on fan( ) to. normal status, from 10 to 30 m1nutes aftor
:'i;}ireturn1ng the vent11at1on to normal, and. aga1n in the 1nterva1 from
"5"5 60-to 120 m1nutes after the vent11at1on fans have returned to norma]

' h:operat1on.: Measure the vent flow rates w1th1n 30 m1nutes of - each

: samp11ng (with the fans on and. w1th the fans off) Ind1cate,the B

g d1rect1rns of f]ow as necessary.r




_continuous sequen-
) radon in mine .

,Y1sted 1n T*

”ohs@i A deconvo]ut10n rout1ne was reported (Thomas 1972) to

However the ca]1brat10ns

6,10




) nuous sequent1a1 r‘adon gas analyzer (manufactured by company No.r3 I1sted
Tab]e 6 1) Th1s ana1yzer uses electr‘ostatm prec1p1tat1on to coHect the -




‘a sequential bag amp]er. In th1s de51gn, a1r 7
‘ ff]ow rate. One such unit

( )

»,H;pump Operated in a- programmed sequence. How—
mod1f1ed these samplers by attach1ng an 1n1et vent'

Ts a trademark of the Dupont Company. |

6z




rfThese un1ts could poss1b1y be used for ;f‘lrrrr_
i _fa separate hous1ng that is ducted to’:7;f,
: However, th1s app11cat1on would s1gn1f1cant1y 1ncrease the i
:a11at1on.ra; : : '

liThéCE7Etéh®fis]aitredemank of;the;Tehredex'COrporatioﬂ."
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Jconform to the or1g1na1 ca11brat1on.r It 1s
C s'm1ght be necessary for exposures in thase

r'n concentrat1ons.‘ The use “of severa] grab scin-
‘ght be more pract1ca1vfor vents em1tt1ng extreme1y

o For 1ower concentratlons, where standard ca]1brat1ons can-

’e offers the potent1a1 of 1ong ~term 1ntegrated measure-’
,ber of samp11ng s1tes. Th1s can be espec1a11y usefu] when:a
]e program" be1ng cons1dered

,Vhere ‘are no reports address1ng the app11cat10n of ~Track Etch® to vent

,tack samp]1ng,»and the ava11ab1e reports pr1mar11y discuss exper1ences in




: , , :r/ to have theoret1ca11y pred1ctab]e
.er1st1cs (a def1ned,-sma11 dead volume for the

remove the b1as between 1aborator1es (F1senne George and* Ke11er 1983)
er of other commerc1a11y ava11ab1e radon aources or ca114
at1ons based on them: must be. cons1dered tentat1ve 3

unt11 a recogn1zed nat10na1 standard for radon measurement has been

fe;estab11shed :

g At present two nat1ona1 1aborator1es have contro11ed atmosphexe test
”'V}chambers wh1ch are be1ng ca]1brated in re]at1onsh1p to the pulse 1on1zat1on 7'
: ;‘chamber f\ask “The Env1ronmenta\ Measurements- Laboratory of the U.S. Depart-
‘,t ment of Energy has been se]ected to prov1de calibrated test atmospheres whlch

conta1n 272Rn at env1ronmenta1 ]eve]s for ca11brat1ng 1nstruments upon




'7c1ty of the a1r (and other fac—:'
3 wh1ch are used to mon1tor h1gh-%

. t1ons wh1ch are spec1f1ed for these 1nstruments
b'ecessary. For: example, 1t will not be poss1b1e to use

",s that are em1tt1ng a water spray because the read— -

d'hbe affectedrby the heat capac1ty and evaporat1on of. the water. Pitot 7
ble f ' ““Even -

{ : There are rarely more than flve duct d1ameters of uran1um
‘vents above the ground Above ground sect1ons contain the exhaust fan and :
tra1ghten1ng f1ns 1n c]ose prox1m1tj to. the measurement po1nt., At some
no- access ho]es are ava11ab1e to 1nsert a pitot tube and some type of. 7
ement will have to be taken at- the mouth of the vent.. One accurate tech- -
rwould be to measure the time 1t takes for a tracer 1nJected at the base
:;of a:vent to reach the surface 1f the exact 1ength of the vent hole were

aknown.— However th1s techn1que cannot be un1versa11y app11ed becausi the bases

6,16




>f, ;add1t1on Jackson et a] (1980)

TP oposed nat\onal standard for rad1onuc11de em1ss1ons (‘22Rn) from -

g if_ uran]um mines. cou1d be met (a) The EPA not ed that the development

such an em1ss1on standard for underground uranium m1nes was:more. difficult
land comp11cated than for other sources em1tt1ng rad1onuc11des into a1r (Federa] e
g:Reg'ster *1983)

One reason <for th1s d1ff1cu1ty s because ‘there are no 222Rn em1531ons

: 'lource contro] systems presently inzuse in underground uranium mines upon wh1ch

to gage a standard and many proposed control systems were found to be too

3~(a) The EPA: standard 11m1ts the annual average 22‘Rn concentrat1on in air due
~-to emissions from underground mines to 0.2 pCi/% above background in any
B unrestr1cted area. : :
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ssumed to be rented Labor rates Lo

and contractors 'overheads and

1n'January 1983 do11ars. Pr1ce data r!f}

“to January, 1982 do11ars by 1ncreas1ng fﬂ:i;

'fng and m1111ng (Chem;cal Engineer1ng 1981 1982)

gh and 4 5 feet 1n d1ameter. However, Ldon further 1nvest1gat1on
f x'that the most common s1ze exhaust borehofe has a d1ameter of
. 6}Ojfeet. Thus, the est1mates were scaled up to thlS size.

71( ) Land contro] cost out to 2 km is. d1scussed in Sect1on 3, 8 2 Land
Va1uat1on.,; a T




' 1nds of stacks were obtawned As l; o
A quote for

'Bo11er WOrks. Th1s des1gn ca]]ed forf';: :

It wou]d be. made 1n two

;, est1mated that the tota] structure cost
,n'the same prooorfwon as” the stack mater1a1 costs.; The cost: of
late stee1 stack 1ncreases 11near]y with the d1ameter, “thus the

, s;increased 33%. For the corrugated stee] structure it was found ‘that

ckness of the meta1 would have to ‘be- 1ncreased to 8- gauge steel and the
”'ould 1ncrease 50%. The final cost of the carbon p]ate steel stack was
'50 and the: cost of the: corrugated steel stack’ was found- to be $13, 030 A
‘d cost est1mate appears in Tab]e 6.2 :

S >pec1f1ca11y,kproduct1on ranged from 330 to. 700 tons per day, and the
7'1number of stacks - required (of various s1zes) was 2 to 13. The years of ming
t""fproductlon rema1n1ng,spanned 2,to 12 years and the average ore grade.over the -




4,430,000 9,020.00 (83%) ©
N

1,285.00  855.00
- 200.00- - 2130400 s

65,00 65.00

125,00 - 125.00
80.00 . 80.00

1,615;00?f S 615,007
225.00 0 225.00°
80.00 ~ 80.00

45,00 45,00

10.00. 10,00

190,00 o 190,00 -
TWIT000 | §17,285.00

:'82f£6"83;doi1¢}§ gsi)f s, 585.00 . $12,410.00

: o o Ls0% - L3
i_bore holes are- 6 dwa ; : (8 vs, 10 gauge) (still 3/8")
Lo e e $13,030.00 . - $16,550.00




fIncreased Vent11at1on Cost Th1s cost wou]d depend for the most

"Vpart on the ]ength of the boreho1e. Assum1ng that the fans cou]d i

,fpower consumpt1on. W1th current pr1ces and assum1ng 80 000 cfm

rflncreased power consumpt1on of 10V wou]d ‘cost about $4 :000 a year

"fiper exhaust boreho]e stack Under some conditions requ1r1ng add1—

i,t1ona1 cap1ta1 1nvestment in the ventilation system the cost cou]d
,ﬂ;be cons1derab1y greater. ' ’ : '

ZQPrevent1on of. Stack Ic1ng Tb prevent icing of the'stack during

',cold weather it wou]d be necessary to either heat. the stack or heat

'ﬂ'the a1r before it goes 1nt0 tre stack Assum1ng it wou]d be neces-i

sary. to raise the temperature of the exhaust air. 10°" and the a1r

~




costs for materials

ion ‘power costs

quqfsﬁéelgstaék%
"?equtpment:Cost:for'mobi1ization
iﬁiabdr;éoét‘fdr:théhsportétion'td site :
,7h mater1a1'_cost for transportatlon to 51te‘
ih cap1ta1 cost for heaters
~in. Vent11at1on oower costs: :
yéar operation ‘of heaters ($17,280/yr)

6.0 feet d1ameter carbon steel stack
'?10% 1ncrease in equ1pment cost for. mob111zat1on
{flO% 1ncrease 1n 1abor cost for transportat1on to site
4'?,10% 1ncrease in materials cost,for,transportat1on to site




These mines represented 657 of the tota] U S. underground U308 product1on in.

71979 The DUPPOSE of this Chapter is to review the current status of those""' R

m1nes and to compute an. est1mate of the current radon em1ss1on rate from. each

"”10f them., ‘Table 6.4, taken from the or1g1na1 Tab]e 6 of. the.1980. document sum-,i:'i"‘

'«-imarizes the status of the emissions at:that time. ‘Theridentityfof the mines =

“*'had been coded by'agreement'with'the'mﬁne'operators at the7time'permission:was;,
'tigranted to make the original measurements. “The results will be again rebortedf
'1n ‘a’coded fash1on since m1ne operators have requested a continuation of their

,anonym1ty
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Jackson, et a].,,(198q) :




ffother measures. taken to prevent the passage of ‘radon’ to the surface were ava11-5*1

'ruable,,1t was not poss1b1e to pred1ct whether radon” from the unused: areas of a ‘o

'f[fm1ne s decay1ng underground or if dt is- reach1ng the surface.. S1nce that

Ti1nformat1on has not. been recetved for these m1nes in. quest1on at the t1me of

*é;:rth1s report, radon em1ss1ons from these mines- w111 be ca]culated us1ng the same . o

,hiassumpt1ons as for 0perat1ng mines .

: Table 6. 5 shows the current status of the mines: from the 1978 1979 study.
';;Based on the M1ne Survey data- 1n Table 1 of the 1980 report ‘the tota1 da1]y :
~ore. product1on An 1979 of the mines wh1ch are still operat1ng today was -
"8500 tons.{ Th157]s equ1va\ent to 2,125,000,tons ore per year (based on 250

6.25
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h , 7e not currently been . rece1ved the 1978 product1on
ted 1n the current ca]cu]at1on to ref]ect the rat1o of the

7 7 : These data
,‘Tare summan zed in Tab]e 6 6 A]so shown 1n th1s table,;ln co]umn four, are therr7
,jﬁproducts of the pred1cted fract1ons of 1978 product1on for each year. mu1t1p]1ed
by the em1551on rate coeff1c1ent for 1978 1979, Mu1t1p1y1ng the 1978 annua]
,,product1on rate for a-mine- by the factors in co]umn four will y1e1d an est1mate
for the annua] 1ncrements of radon em1ss1on rate to -be’ added to the measured

627




,uct1on for 1983 of 10,600 tons and for 1990 of -9600
) ‘ ,syears annua] U308 product1on rates were inter=
'te between,the 1983 arid 1990 va]ues. The coavers1on from total dindus=
tons U308 Ttotal 1ndustry tons ore: was made us1ng average ore ‘grades
| for each year obtained via persona] ‘communication from the DOE -
| jon offices - F1na11y, the percentage of total industry ore
ttr1buteJ to. underground m1n1ng operatwons was estwmated at 25% for the
ears between 1983-1990. This percentage was éstimated from the trend in
h1stor1ga] data from ‘the DOE_(1983) on-underground versus ‘open-pit mining.

t;radon emission rate in 1978rfor_that mine.'rThe'sum of'these,factors for -years
01979 thr0u9h71983 or 1990 yields the expected added increment of 2225, emission

: f;bdur1ng the intervals: between the or1glna1 measurement set ‘of Jackson et al.
' 7'5(1980) and December 31, 1983 or December 31 1990, respect1ve1y

: 6 3 2 Ca]cu]at1on Process

The ca1cu1at1on process for pred1ct1ng 1983 and 1990 222Rn emission rates
rj'ffor each m1ne in the 1978~ 79 Jackson et al (1980) study will be outlined.

6.28

ed: from underground m1nes is: based .on..an- est1mated tota] A
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S (CARE); ¢ V(VFQEVR'){ ?,_(’TR’ER){V L T (6:3)

;whéférr' : o S T : :
‘ "7_'RER;V= 1978 22?Rn emwss1on rate per mine i 1n Cs/yr, .
- TRER = new / total 222Rn em1qs1nn rate per mine i as of December 31, 1983’7'
“and. Decgmber ?1 1990 -in Ci/yr. ' :

o 'The result (TRFR)1 is the predlcted total 2??Rn em1sswon rate for each mine at
i the endrof years 1983‘and,1990




_,the 1ndustry averages.rl;?f'
:the nat1ona1 totals

rantly reduced at the present t1me. More~;*"

d:p'oduc1ng since the 1978 and 1979 v
W min represent a s1gn1f1cant fract1on of the pro- .
"iils:not known at the present t1me, The radon '

:Tab1e 6 7 that t e'pred1cted em1ss1on rate 1ncreases much more
- 1ne G than for a 20 year old m1ne such as Fe

_ever 1ncreas1ng re1ease of 222Rn from a mine un]ess ‘areas are comp]ete]y
'sealed'from the surface. S1nce actual current product1on statistics were not
~avai abJe for. each mtne, and the su1tab1]1ty of the model- to individual opera-

?f1t1ons has not been tested these predictions must be: viewed" as tentative and-
'Visu1tab1e on]y for 1ndustry “wide predxct1ons. Based on’ the pred1ct10ns, radon.
:,em1ss10n rates for 1nd1v1dua1 Operat1ng mines are- 1ncreas1ng but-a s1gn1f1cant

7. ffract1on of mines is- no 1onger operating -and most of these mines are sealed.

rAdd1t1ona] ons1te 1nspect10n of the degree of- sea11ng for "closed mines" should

. be- performed to ver1fy that. bu]kheadc and seals are adequate. Current. measure- -

ments - at operat1ng m1nes, along with: production statistics up to the present

'rrrt1me, shou]d be collected to demonstrate the suitability of the wodel to- 1ndus-

"try w1de_progect1onsl However, only. a deta11ed research program could 1mprove

6,30
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‘or t1mbers 1a1d atir1ght angles to.

ﬁ111ed with earth; as a roof support or asﬁ'5'

achinery.. The. Close sett1ng of timber supports

inking through 1nose ground. “-The timber is usually 7;?Jb L
",,angular and practically. no ground is’ exposed Tne;irf

0 sed for construct1ng ore chutes.,,

Rock or ore broken in- the process of m1n1ng.

,ifi,A vert1ca1 or 1nc]1ned open1ng dr1ven upward from a level to f‘
,,g{cpnnect with the level above, or to exp]ore the ground for a
'>;11M1ted d1 tance above one 1eve1 )

o The ce111ng of any underground excavat1on. Same as'the'"back."'

"Long steel bolts dr1ven into wal]s or roof of underground

"‘Texcavat1ons to-strengthen the pinning of rock. strata. They: are.

'zvroom and

,fp1llar methodf

:r, sand f11]

';expanded by means of a wedge whxch opens a sleeve surround1ng
' 1t-,;1 :

In coal and meta1 m1n1ng, support1ng the roof by p111ars Teft
at. regular or 1rregular 1ntervalsuz'

7 Hydrau11c or pnemnat1c f11]1ng, stowing.' Use. of sand tonveyed
“‘underground by water or. air.to support cav1t1es Teft by
'extractwon of ore. - ,

A timber or steel |rame for support1ng the sides of an

" shaft collar
- . hung, - The term app11es to the t1mber, steelv or concrete: around
the mount- or top of a shaft, .

excavatlon shaft or tunne]

‘fNearly hOP]ZORta]'paSSa e from the surface.

Supporting framework at top of shaft from which-1inings may be

The floor-of. an opening or passage in a mine.

Al




: y regula framed t1mbers for'm1ng a: ske]toné
e ,d “hollow, rectangular prisms 1n;‘
p1ed by the excavated ore and prov =
: jrections at right a'\g1es
ated in smaH rectangu]ar )
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- 5,089,200 10

ofracty of produc on.- r~f"; ! 'rsrakunderground uran1
;jjrepresente by 29 study m1n1ng 1ndustry
3&'m1nes e g S

'1082 total FTE workers,iﬁ

~'lundergrou d uranium. m1n1ngﬂ
S 1ndustry ‘

1982 tota] tons U30 for
underground m1n1ng 1ndustry

tons Y 08 per FTE worker

FTE WOrKers -~ T T per year, underground e f,,
Caar ) ' uranium m1n1ng 1ndustry.;5"

'\, T

- The: actua] tota] numbers of underground uranium m1ners“ (1982 average
employment. level) as reported by DOE (1983) is-1275. ~This much lower,
average number “is probably due to the "substantial layoffs which occurred
-late - in-1982" as-noted by the DOE. Add1t1ona11y, the DOE breaks down" the.
total underground employment. (2150) into "miners" (1275) and "service and -
support" (875). The MSHA (1982) data does not make such a breakdown d1s-~, S
~tinction in:its empToyée-hours: workers," 11st1ng. B
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7 fh1um copp,r orei
n’ ' 30g. new. discovery as announced by Lnergy Fue:
December, 1980 for Hacks Canyon #2Y (Scarborough 177

0.009 -1, 79'% uéogi(srcarborough 1081)
0: 30% U3O8 (Scarborough 1981) ,
cou]d be as h1gh as. 1 0% U308( )

i

s
o
an

L f1rst ore sh1pment 1n 1981 “from Hacks #2 ( )

Energy Fu 1s Nuc]ear has a m111 in B]and1ng, Utah wh1ch Z -
;opened in 1980, Tt is a 2000 st/d. .operation;- M111 feed . -
~is:from the two Hacks Canyon Mines and other to1] m1111ng,;
. sources (E & 'MJ 1983) - . ?
» - R. By Scarborough says that Energy Fue]s Nuc]ear is a
~privately. owned company. by a. group of: 1nd1v1dua1s [ts -
‘:rpres1dent Bob Adams, died recently and the Company ‘has
since- s]owed down somewhat He 'says that Energy Fuels:
: 5Nuc1ear is a very secretive .company. ‘as to their explora=
“tion techniques and deposit statistics. ‘Energy-Fuels has: L
o tne s§r1p of county north of the Grand Canyon fa1r1y tied -

7 Informat1on frfn R. B Scarborough Ar1zona Bureau of Geology and M1nera] :
rTechnology, Tuesorny” Ar1zona._ : o
N A ='not aVa11ab1e , :




C unty, Ar1zona
1st111 under constructwon. Prédutfioh'f:‘il'
ts-are comp]eted the. m1ne is be1ng -
duct1on (E & MJ 1983)

: The P1geon M1ne has a 1400 Eo?t vertical shaft. A second
shaft is now be1ng dr111ed , Sl R

" (a) Information from Bill Chenoweth U.S. Department of Enercy, Grand
Junctlon Colorado.- .

e e T R R R e S e i i e e B e s el T e 2 0 R R S SN




,gyaFuels Nuclear They are - S1nk1ng the shaft from e
;data an?b?ssumptlons that the ore. body exists’ from s,i'

f;the,r geolog c‘model

(b)

not yet produc1ng

VOTHER: COMMENTS

Information from W. I. Enderlin, Battelle Pacific Northwest Laboratories;.

Richland, Washington. , , LT
Information from Bill Chenoweth U.S. Department of Energy; dunction;-

““Colorado. -




ing Uravan mill produced = =
A MWo1981).










ZAGE OFVMINE M1n1ng schedu]ed Lo begin 1979 w1th LO year expecfed 11fe
o i (Perk1ns 1979) i o _ o

Were produczne unt11 late 1982 to]] m111zng at kerr—ffi o

o McGee ‘mill.
~There ‘is: reported s1gn1f1cant quant1t1es of Mo]ybdenum
~“and Vanadium in-the ore.- Rock face temperatures are
~~expected to peach 130°F, - requ1r1ng air cond1t1on1ng and.
- worker's t¢ possibly wear ice-vests (Perkins 1979)+ j*
‘o Gulf ‘hasn’ t sold any U 0 to date from Mt Taylor. The
- _.-company has-a $419 m11?1on investment in the Mt Tay]or
Srmine complex as of 12/31/82; Deve]opment will resume
“when“uranium:demand improves and ‘market pr1res reuurn to
econom1c |eve1s (Gu1f 011 Corp- 1982) .

(@) Information from C. Wentz, Uranium Spec1a11st Energy and M1nerals
' Department Santa Fe, New Mexico. :




, cK1n1ey Courty, New Mex1co

'prr11 1982 Dec1s1on made to a]]ow % iy
UNC Resources Incy 1982) o i

produced “in concentrate frmn
81d Church Rock and Church Rock

B} R b b L

377 965 tons ore yl }d1ng 302 608 1b U308 \O 19%
”"ifd308) until -1970. : :
®° USe Department of Energy. produ§t1on class,of
'L'200 000 to 2 m1111on 1b U308‘ aj ' ,

lm1\]1on t0ns ore mater1a1 conta1n1ng 57. 3 miltion lb Us0g -
overable by conventional mining methods. (as of 12/31/82).
rve figure includes the. following m1nes
2 Church Rock Mines (on-standby) -
- 3 Ambrosia Lake Mines (all on standby status) : o
'St Anthony. M1nes, Laguna area (on standby) (UNC Resources,’
~Inc. 1982) . :

Shaft #1,- 862 ft Shaft #2 - 800- 900 ft< a)

}F1gured to be about 0- 10% (ca]cu]ated “from reserves data in annual -
eport) (UN" Resource Inc. 1982) :

’} Years of operat1on 1960 62, 1976 77 and J979-g2(a)

QOTHER COMMFNTS Prev1ously m1ned in the Dakota and Westwater strat1graph1c :
~unitsiof the Morrison Formation from a vertical shaft by
: Phjll1ps Petroleum Company: in 1960-1962 (Perkins 1979) .

?{;{ )7 Informat1or from V T. McLemore Uranﬁum'Geologist, New Mexico Bureau of
: Hines and M1nera]s Techno]ogv Socorro,dNew Hexico. ) :




, n]ey County, New Mex1cO £

1n Apr1., 1982. ,Dec1sion made ti:
1ood (UVC Resources, Inc. 1982) '

T ; UNC s Church- Rock Mines Church Rock.. and Church Rock
,(UNC Resources, Inc. 1982)

.m11110n 1b. U% ? produced in concentrate from
01d

ULATIVE PRODUCTION N A., U S Departmewt o§ Energy product1on c]ass of
S 2 20 m1111on 1b U308.

e RESERVES: 33 6 m11110n ‘tons ore mater1a1 cowta1n|ng 57 3 m1111on 1b U30
o ,”,f~ ‘recoverable by conventional mining methods {as of l?/31/b2)
“Reserve" figure includes the following mines:
2 Church Rock Mines :(on standby)- '
- 3-Ambrosia-lake Mines (a1l on-standby status)
SISt ?nthony M1nes, ‘Laguna. area {on standby) - (UNC Resources, Inc.
1982
e 20 million-tons ore (60 m1111on 1b U308) (Perkins 197?
y { e 15 m11110n b Us0g- at 0. 15% U308 est1mated in 1969. \a

©DEPTH: € 1,700 ft ggnergy and M1nerals Dept . 1982)
T e L9 e , |

‘%GRA“E: Average O 15% Us 08 (Perkwns 1979)

| AGE OF MINE Began product1on in 1972( a)

ke 'OTHERQCOMMtNTS - The. mine has two vertwca\ shafts and f1ve exhaust fans with an
C T a}n,d1qchahge ‘of 667, 500 (ACFM) (Perk1ns 1979) :

(a)"lnformation'from V;'T. McLemore, Uranium Geologist, New Mexico Bureau -of
Mines and Minerals Technology, Socorro, New Mexico. ' :

€.9




7}{Energy and M1nerals Dept 1982)7

1, 000 tons per an (Perk1ns 1979)

tovs of company m1ned ore: were processed

fa Lake mill at an average grade of 0. 174%
/e*Ambros1a Lake and Church Rock .nes)

EU S. Department of Energy product1on clasc of o
rm1111on 1b U308.,vr B :

ch Rock East M1nes) - 2 345,000 tons ore containing
. These .reserves re]afe only to those estimated
bearing material which are available to
1) roduc1ng veoand which-are believed-capsble of being
b]y mined: and 'sold -under: present techno]ogy, regulatory and
cond1t1ons (Kerr heoee Corp. 1982) :

Max1mum epth 6f 1, 851 ft (Perk1ns 1979)
1 673 15755 ft deep (Energy and Minerals Dept. ]982)

) ZZA U308 (Kerr—Mcoee Corp. 1982)

Regan product1on 1973 or 1974 (b)
Another commun1cat1on says 1976()

The ‘mine has one vert1ca1 shaft and four exhau%t fans-

“with an air discharge of 392,000 (ACFM). (Perkins. 1979).
In.1978, the mine waste bench-was over:30 acres. Mined
rock ‘of Tess than 0.03-0.05% U 08 goes to the waste
bench. - Heat -output of the mine Ts about 350,000-BTU's

“'per minute. . The initial development cost has been

- $15million (Perk1ns 1979).

(a) Informat1on from V. T. McLemore, Uranium Geologist, New Mex1co Bureau of
‘Mines and-Minerals Technology, Socorro New Mexico.
',,(b) Information from C. Wentz, Uranium Spec1a11st Energy "and Minerals
S Department Santa Fe, New Mexico.




: ,,LUMU ATTVE PRODUCTION N A., U.S. Debartment of Enf ?y product1on class ofiff:
= 200,000 - 2 million b u3o8 g o

(e At 6 foot/O 10% cut off Church Rock .ore body (comb1ned Fhurcn :
“"Rock #1 and Church Rock East- M1nes)'— 2,345,000 tons ‘ore containing -

10,168,000 1b. U O . These reserves- relate only to those: esx1mated ;f*

'iiquant1t1es of: uran1um - 'bearing material which are available to
mines actively producing ... and which are believed: -capable of be1ng
-+ profitably mined and sold under present- techno]ogy, regu]atory and
o ;econom1c cond1t1ons '(Kerr-McGee Corp. 1982).

U DEPTH: e 1,585 ft, e}pected depth (Perk1ns 1979)

N

== ,.A° 1,635 ft o
7§GRADE 0.22% U308 (Kerr- McGee Corp. 1982)

"AGE OF MINF Began product1on in 1979(b)

7 f,OTHERrCOMMENTS:’ In 1979, the east vent. hole was enlarged to be used for
Sy e ' : ho1st1ng, -decreasing the-haulage ‘distance for ore m1ned
- from the east ore body (Perk1ns 1979)

(a) Informat101 from Vo Te McLemore Uranium Geologist, New Mex1co Bureau of
: Mines-and Minerals Techno1ogy, Socorro, New: Mexico.

(b) Information from C. Wentz, Uranium opeC1a]13t Enerqy and M1nerals

St Department, Santa: Fe, New Mexico. - IR




e (a)

ompany m1ned ore processed at Ambros1a Lake
was 1,170,473 tons (includes all -Ambrosia Lake Mines -
fChurch Rock M1nes) (Kerr McGee Corp 1982)

, [ Ambros1a Lake m111, An 24 years, has processed"s
33 million tons of ore containing 125 m1‘11on b -
- U30g (Kerr- -McGee Corp. 1982).
UGS Department of Eneggy product1on c]ass of
2-20 mitlion 1b U308
=?,855 164 tons ore { e1d1ng 15 064 956 b U308
(. 26%) until 1970. b

: erat1ng m1nes in 1982 (Sect1on 19, 30 30w 35, 36) R
JO'tons ore. conta1n1ng 17, 105 000 1b U308 (Kerr ~McGee Corp.

e '656'ft égnergy and M1nerals Dept 1982)
o 750 ftl " | |

= 0. 22% U308 (average for f1ve mines. “this study) (Kerr#McGee Corp. 1982)
)] l, Began product1on in 1959(b) : S :

THER COMMENTS e r1he mine hac one VPrt1ca1 shaft, and 11 exhaust fans with
e air discharge of 348 500 (ACFM) (Perkins 1979).
~ @ At the Kerr- McGee's Ambrosia Lake properties,

- approximately 12% of the U30g is held by mining claims on
Federal land$ which-are owneg or Yeased, while the
remainder of ‘the Ua0q is held under mining ‘leases .on . fee

lands (Kerr-McGee Borp 1982) .

ZInformatlon from T, G, Brough Ph.D., Environmental Scientist, Radiation
,eProtect1on Bureau, Environmental ‘Improvement Division, Milan, New Mexico.
- Information from V. T, Mctemore, Uranium Geologist, New Mex1eo Bureau of
v'M1nes and M1nera1s Yechnology, Socorro, New Mexico.
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eported comp ny:mined ore processed at. Ambros
1,170,473 tons (includes all Ambrosia- Lake Mi
rch Rock: M1nes) (Kerr McGee Corp. 1982)

JMULATIVE PRODUCTLON The Ambros1a Lake m111, in 24 years, has processed,j
,, e e rf;33 million tons -of ore. conta1n1ng 125 m1l110n 1b e
- Uq0g (Kerr-McGee Corp. 1982). ST
o - UiS, Department of: En?ggy product1on c]ass of A
e 2220 million 1b U 0 o
e 68,895 tons Se y1e?d1ng 282 714 b U308 (0 21%) :
'*,;unt11 1970 ,

'zih:;RESE§VES:‘ At 5 operat1ng mines in 1982 (Sect1on 19 30 30, 35 36) ,
ST 35,925,000 tons ore conta1n1ng 17 105 000 1b U308 (Kerr McGee Corp
| 1982). 2 ; , ,

“DEPTH: ’bf'701 74?b§ Energy and M1nerals Dept. 1982)

:i,:EBAEE: 0 22% 308 (average for ‘five mines this study) (Kerb—McGeerCorp;v1982)
i AGE_OF MINE Began productlon in 1969( ) | .

OTHER COMMEHTS Vert1ca1 shaft four exhaust fans with air d1scharge of
S '7 265,000 (ACFM) (Perkins 1979). = ,
- At the Kerr-McGee's Ambrosia Lake propert1es, E e
approximately 12% of the U30 is held by:mining claims on - . 77
-Federal ‘lands which are owned or leased, while the ~
remainder of the Us04 is held under m1n1ng leases on fee '
lands (Kerr-McGee Corp. 1982).

(a) Information from T, G Brough Ph.D., Environmental Scientist, Radiation
Protection Bureau, Env1ronmenta1 Improvement Division, Milan, New'Mexico.-

(b) Information from V, T, McLemore, Uranium Geologist, New Mexico Bureau of

' Mines -and Minerals Technology, Socorro New Mexico. =
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,,71ey County, New Mex1co

71,7/16/82 (Energy and M1nera1s Dept 1982)

1‘ch Rock M1nes (Kerr—McGee Corp.. 198”)

Ambros1a Lake mill, in 24 years, has processed o

11ion tons-of ore.containing 125 m11110n 1b :
(Kerr=McGee Corp. 1982).

Department of Energy productlon c]ass of -
‘ fe ; J}1on 1b: U308 (a)
o) erat1ng m1nes Hqn. 1982 (Sect1on 19, 30, 3ow 35; 36)

1982)

': 640”70? ft Fnergy and M1nerals Dept° 1982)

784 ft

0T ER:COMMENTS ;t@f The m1ne has six exhaust fans w1th air d1scharge of
B ©7.205,000 (ACFM) (Perk1ns 1979).

@ At the Kerr-McGee's Ambrosia Lake properties, approx1- o

 mately 12% of the U30g is held by mining claims on
- =Federal lands which are owned or 1leased, while the -
~remainder-of the Ualgq ' is held under mining leases on:
‘fee lands (Kerr-MclGeé Corp. 1982). :

Co(a) Information from V. T. McLemore, Uran]um Geologist, New Mexico Bureau of
i M1nes and M1nera]s Techno]ogy, Socorro, New Mex1co.

rt;d"company m1ned ore processed at Ambros1a Lake S
,170,473 tons - (includes all Ambrosia Lake Mines

3,925, 000 tons ore conta1n1ng 17,105,000 1b u308,(Kerr-Mceee Corps

o e e N RS AN AN




nleinounty, New Mex1co

of 2/83 but at reduced productjon 1evels:wfal;,

dfcompany mined ore proceSJed at Ambro

, 170,473 tons (includes all Ambrosia Lake
urch Rock Mines) (Kerr-McGee Corp. 1982) i

- CUMULATIVE :PRODUC The Ambrosia Lake m111 inr [ has processedn,j7’
e R R 33m ‘tons of ore cont ng.125 m1111on dbo s
30g McGee Corp. 1982). g
U.Ss Department of Energy product1on class of o

-,2 20 m1]11on 1b U308 (b ) :

,ii:fRESERVFSﬁ At 5 operat1ng mines in 1982 (Sect1on 19, 30, 30@ 35, 36)

- +3,925; ,000. tons ore conta1n1ng 17,105 ,000. lb U308 (Kerr M;Gee Corp. Lo

"1982)

:1EDEPTH:ii“ 1, 186 1 %g? ft Energy and M1nera1s Dept 1982)

1 398 ft

T';;'GRADE 0 22A U308 (average for: f1ve m1nes this: study) (Kerr-McGée Cbrp.‘i982)fr

ey AGE. OF MINE Began productlon 1971“’)

 7j;'0THER COMMENTS “The mine has one vert1ca1 shaft, and stx exhaust fans

Cowith air d1scharge of 414,000 (ACFM) (Perkins 1979).

<At the Kerr=McGee's Ambrosia Lake properties, - '
approximately 12%-of the Uq0g 1s held by mining claims: on
Federal lands. which are owneg or leased, while the
remainder of the U;0q is held under m1n1ng leases on fee-

- lands :(Kerr<McGee éorp 1982) .. This mine was originally -
ctalled the Elizabeth Mine. '

;Informatwon from T. G. Broughy Ph, D., Envwvonmenta1 Sc1enf15t Radiation

Protection Bureau, Env1ronmenta1 Improvement Division, Mi ‘o, New Mexico.,

Information from V. T, McLemore, Uranium Geologist, New Me: ' .> Bureau of
M1nes and Minerals Techno]ogy, Socorro, New- Mex1co.
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ed cdmpany mined ‘ore pfbcesSéd at Ambrosia Lake
0,473 tons: (1nc]udes al-l Ambrosia’ Lake Mines
Vrh_Rock M1nes) (Kerr-McGee Corp 1982) ' '

The Ambrosia Lake m111, in 24 years has processedj
233 'million tons of ore: containing 125 m1111on b
' fU308 (Kerr=McGee Corp. 1982).,
- UsS. Department of Enggy prOdUCtIOH class of
2-20-million 1b U30
. & 745,074 tons ore yl?b91ng 6,046 780 1b U308
";i( .41%) until 1970,

-?,At 5 operat1ng m1nes in 1982 (Sect1on 19 30 30W; 35, 36)
35 925 000 tons ore conta1n1ng 17 ,105 000 1b U308 (Kerr-McGee Corp-.-
1982) ' e : : - S

:ifrbr 1, 418 ft gEnergy and Minerals Dept 1982)
e 1 497 £t R

' ;f O 224 U308 (average for five mines this study) (Kérr-McGee Corp;'i982).
£ OF MINE: Began product1on 1960(b) R

OT R COMMENTS ) The,m1ne has one vertical shaft, and four exhaust fans

- withoair d1scharge of 190,900 (ACFM) (Perkins 1979).

e At the Kerr-McGee's Ambros1a Lake properties, -
approximately 12% of the Uq0g 15 held by mining claims on
Federal lands which are owne% or leased, while the
remainder-of the Ux 0 is held under mining leases on fee -
“lands (Kerr-McGee 8orp 1982)., This mine was originally
ca]]ed the C]]ffS]de Mine, -

A 'Informat1on from T. Gs Brough Ph Dy Env1ronmenta1 Scientist, Radiation

. Protection Bureau, Env1ronmenta1 Improvement Division, Milan, New Mexico.,
~Information from V., T. McLemore, Uranium Geologist, New Mex1co Bureau of
'M1nes and M1ﬁera1s Technology, Socorro New -Mexico.
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ekl/1/82 (Energy
Homestake states that the

: r?_CUMULATIVE}PRODUchONﬁffLf_ | ,;'1fd “tons ore {b?1d1n9 9 679 773 1b ugog

s '.'Departdent of EQgsgy product1on c]ass of e
2 20 m1111on 1b U308' : o

';e°RESERVES : Of the New Mexico M1nes (stated as three underground mines, wh1ch -
T e ey 1nc]udes Section 23) as of 12/31/82, aggregated 2,150 ,000 tons ore ,
~“(proven andfprobable) (Homestake M1n1ng Co._1982). S

" DEPTH: - e '651778%bft Energy and M1nerals Dept 1982)
e 830 ft) .

'GRADE:,‘0,169% 30 (Homestake Mining Co. 1982)
© AGE OF MINE: Began operat10n 1959( )

OTHERVCOMMENTS. -The-Homestake Grants operat1ons cons1st of a m111 and’ three -
: e ~underground mines, only one of which is now operating \
(Section 23). ~Mineral properties consist of about 3,840 acres
“throughout the Amnbrosia lake-district.

Of this total, 2,560 acres are leased from. a ra11road company ;-
while 1,280 acres are leased from the state of New Mexico, .
The numerous uranium ore bodies range from 500-800 ft deep, a
few to 100 ft wide, up to several 100 ft 1ong and 5- 35 ft
th1ck (Homestake M1n1ng Co. 1982

'Informat1on from:T. e ‘Brough, Ph Doy tnv1ronmenta1 Scientist, Rad1at1on o
- Protecticn Bureau,. Environmental Improvement Division, Milan, New Mex1to.,:
“Information from V., T. McLemore, Uranium Geologist, New Mexico Bureau,of
Mines and Minerals Technology, Socorro ‘New Mexico. , R
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1,ey'County, New Mex1co

ose 71/82 (Energy and M1nerals Dept 1982) ‘i,7
@ St ?sed ‘as of 2/83 w1th vent fans runn1ng as:o
needed e e ,

i 77 537 tons ore 1981 (Homestake M1n1ng Co. 1982) S]nce
~the Section 25 Mine was closed.diring 1982, probab]y only

SoCsanvery-sm 'percentage of this 1982 tota] represent the
':TSect1on 2 : , : .

MULATIVE PRODUCTION ;1,791,048 tons ore xbe1d1ng 6,444,889 b Us0g

©(0:18%) ‘until 1970,
~UsS+ Depariment of Eneggy product1on class of
;:” 90 m1111on ‘b U30g.

Of New Mex1eo M1nes (stated as three underground m1nes) as of
+12/31/82 ‘aggregated, 2,150 ,000 tones ore (proven and: probab]e)
(Homestake M1nsnu Co. 1982)

;1'- o 642- 80% ; Energy and Mlnerals Dept. 1982)
811 £t(P , ‘

;;GRADE O 169% U308 (Homestake M1n1ng Co. 1982)
CAGE OF MINE Began operation 1959( ) ,

i OTHER COMMENTS The Homestake G.ants operat1ons consist of a mill and three
S _underground mines, only one of which is now operating
(Section 23), ~Mineral properties consist of about 3,840 acres
throughout -the Ambrosia lake district. Of this total,
2,560 acres are leased from a railroad company, wh11e
- 1,280 acres are leased from the state of New Mexico. “The
~numerous uranium ore bodies range from 500-800 ft deep, a few
to 100 ft wide, up to several 100 ft 1ong and 5-35 ft thick
. (Homestake Mining Co. 1982) o

) -'Informat1on from T. G. Brough, Ph. D., Environmental Sc1ent1st Radiation
Protection Bureau, Environmental Improvement Division, Milan, New Mexico.
Information from V. T. McLemore, Uranium Geologist, New Mexico Bureau of

““Mines and ‘Minerals Technology, Socorro,iNew Mexicos
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3 cKlnley County, New Mex1co 11;

St 1nact1ve as of 2/83
, Shaff cemented mine f]ooded up to certa1n 1evels (

h:Expected productxon of 2 100 tons ore/day

- (Perkins 1979) -
e Expected full product1on of l 000 tons U0
'q'annu§11y (San Juan Basin Reg1ona1 Uran1um %tudy
+1980 , ,

?3}ANNUAL PRODUCTION None to date(b)"'

'CUMULATIVE PRODUCTION i N A.

SERV 125 m11]1on b u308( ! (Perkins 1079)
VDEPTH Expected depth 3 400 ft (Perkins 1979)
GRADE: 0,143 U305(0) (Perkins 197§) B

;AGEZOF MINE Construct1on stopped in 1981 not yet fu]]y operational,. full

product1o?byas expected in 1982;19835 but now on a "hold" =~
pos1t10n e S - ' : o

'rlir'VOTHER COMMENTS The W1ﬂehhésren eXpected'ZOVyear life; the expected mining

, recovery eff1c1ency s 95% of the ore'in place (Perkins 1979).

Information from T. G. Brough,-Ph.D., Environmental Scientist, Radiation
Protection Bureau; Environmental Improvement: Division,-Milan, New Mexico.
ne information ‘from C. Wentz, Uranium Specialist, Energy and Minerals
T Department Santa Fe, New Mexico.

dby in 1981 gghxlllps Petroleum Co 1982)_fifl
b) -



ley County, New Mex1co }f

82 (eulf 0i1 ‘Corp. 1982)

,Jed and surface “being restored

'e/day (Perk1ns 1979) 7‘1

000 tons (Pefkins11979)r

,_epleted (Gu]f 0i1 Corp. 1982) : S AR
rves before m1n1ng at 3 5 m1111on 1b U308 (Perkins 1979)

';an product1on 1977 closedi(dep1eted) Apr11 1982 (Gulf 01

.The m1ne had one vertical shaft, and oneg exhaust fan, With an
- air discharge of 83,000 (ACFM) (Perkins 1979)., ~-The mine area
g 15 present]y under rec]amat1on. ' S

) Information from T. G. Brough, P, D., Environmental Sc1ent1st Radiation
: Protect1on Bureau, Env1ronmental Improvement Division, Milan, New Mexico.
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;L;*CUMULATIVE PRODUCTION NéAl x 5

e ,jﬁfRESERVES As of 6/30/82 Atlas' 1nterests -in proven ofe= bear1ng propert1es.fei»T5ﬂ
e R approx1mates 2 172 000 tons reserves (At]ao Corp 1982) '

F o Ranges from 0 08 O 52% of econom1ca11y recoverable U308 (Atlas Corpi‘
1982) ST R ST

';*:AGE OF MINE: AL

 OTHER COMMENTS:




)1, Garfield County, Utah

. Department of Labor, 1982)

8fdndeh;dgvé10pmeht (average grade 0¢15 + %)y

mi11j0ﬁf]b%Ué'8 (average grade 0.15 * %) undeveloped (represents

NA

R_COMMENTS: -

sburcés:prqpértjes),(COnsumérs:PQWer Co.,71982)

esents a number of small deposits in SE Utan held
Steyn, 1981) SRR ;

Plateau owns or has under lease or option 35,442 acres in

'Utah;—iTheseiagres are mostly unpatented and nonproducing:

7 ‘claims, with a small part being state leased and-fee lands.
<. Property holdings were reduced in 1981, {from 77,500 in 1980)

' to.goncentrate on activities in the Henry Mountains, Garfield, =

‘2'Co;,'Utah'(TQny,M Mine Area). The NRC issued Plateau a
““license on 9/21/79 for.a uranium processing facility near

~Shontaring Canyon. . This unit will process ore mined from

- Plateau's properties. Woik was suspended as of 3/7/81 because
- of disputes with a,constructiontcompany,'MOUntain-States,

Mineral Enterprises, Inc. Construction was completed in the
second. quarter, 1982, under Plateau's supervision. Operations

Vj\iicommehced Juine,; 1982 and produced 27,267 1b of dranium con-

centrates in-1982. A decision was made ‘to defer deliveries to

~the parent (Consumers Power) until 1985, resulting in tempor-

ary suspension-of facility operation in August, 1982, along

rrwith a.significant reduction in mining and processing staff

levels. -The amended contract with Consumers Power called for

“deljvery of 9,100,000 1bs contained U30g in concentrates over

a 13 year period. Consumers Power ha$ a net investment in

~ plateau of $73.9 million as of 12/31/82 - (Consumer Power Co.,

1982).
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"';;,CUMULATIVE PRODUCTION N.AL

rl;RESERVES . A'ri;
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 *?;"AGE OF MINE: 7N9A17 B

i‘i“’fOTHER COMMENTS













ned base. monthly fee: as exceeded. .-
1980. Further, the: Tenessee .-
jhas agr‘eed £o:pay- add1t1ona1 monthly fees
‘ rent]y aggregatmg $12 OOO (Sﬂver K1ng T




'Hwyo,m]' ngs

: S@ff:RQék;Mihérals -Geologi sr,,rt', The Geological




: 'fvery:sho t. not1ce it the demand for
“uraniumsoxide ,anted (Phe]ps Dodge Corp 1982) :

nformat1on,from RayrHarr1>, Soft Rock M1nerals Geolog1st The Geo]og1ua1
50f Wyom1ng, Laram1e, Nyom1ng. S E .




dé}P,OS];-,‘; ',V,Irtgh/as’f? i
g of ‘the vein, By -
ver (0.1-2.0 07"

wide, with narrowe ho nse- :
I uranium produced’ by the
wealth Edison (Wright 1980)




f') Informatmn from Ray Harms, Soft Rock Mmer‘als Geo]og1st The Geolo,gita] '
Survey of Wyommg, Laram1e, Nyommgy , B

oo




