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A 

Preliminarz Evaluation 

of the 

GREEN RIVER PROSPECT 

HISTORY OF PROSPECT A.REA 

Uranium was discovered about 12 miles south of the small town of Green 

River, Utah in 1880. Oxidized radium ore, averaging 3% u
3
o8, was hand

sorted from various surface exposures and sent to Europe for processing. 

Expanded production of uranium ore began in 1948 from the Wedding Bell Mine, 

the U.P. Shaft and other mines, Production continues sporadically to the 

present day. (See Figure 1) 

The prospect lies within the Green River Uranium District which includes 

the Green River Desert - Orange Cliffs area as far south as the Fremont 

River, and also the area between the Green and Colorado Rivers south of the 

highly uraniferous Salt Valley anticline and Book Cliffs. (See Figure 2) 

Formations range in age from Pennsylvanian to Cretaceous and outcrop in 

steplike fashion above the deeply entrenched major rivers. The exposed 

sedimentary section is about 4000 feet thick. 

The District lies in a shallow syncline which plunges gently north and 

into the Uinta Basin. The District borders the also hiihly uraniferous San 

Rafael District where shallow dips of about 2 degrees steepen to about 15 

degrees. (See Figure 3) 

GEOLOGY OF PROSPECT AREA 

Uranium deposits of the District are in the Chinle formation and the 

:Morrison formation, Upper Triassic :ind Upper Jurassic respectively. The most 

important deposits are relatively small and are clustered in the famous Salt 

Wash member of the .Morrison formation on the flanks of the San Rafael swell 

about 12 miles west of Green River, Utah, (See Figure 4) and are mainly in 
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a narrow belt along the western margin of the broad, north plunging syncline 

previously mentioned. Tabular ore bodies ranging up to 5,000 tons are 

generally concordant with bedding and occur in the upper third of the Salt 

Wash member. The ore is in a conglomeratic sandstone unit, 40 to 70 feet 

thick. There is a distinct northeastward trend to the sand lenses and ore 

bodies of the Wedding Bell and U.P. Shaft Mines. Drilling along this trend 

starting from surface ore bodies (oxidized) has been successful in making 

new discoveries. For example, Four Corners Uranium Corporation has drilled 

several hundred thousand feet in their areas under lease prior to 1968. 

The extent of their leases are unknown at this date. A few "small'' deposits 

have been reported in the Salt Wash exposures south and southeast of the 

mines mentioned above, ·which places uranium mineralization very near the 

prospect area. 

Triassic rocks contain many small uranium deposits in the San Rafael 

swell, a few miles west of Green River, Utah. This mineralization is associ­

ated with channels cut into the Moenkopi formation which is filled with 

conglomeratic sandstone of the Moss Back member of the Chinle formation. 

Unusal quantities of trace elements and rare earths are found in association 

with uranium in the Triassic of the area; as much as 3% neodymium and I. 5% 

europium is found in asphalt-like material ... Reduction Bubble applicable? 

Jurassic host rocks of the Salt Wash member (:Morrison formation) consist 

of white to light brown lenses of fluvial conglomeratic sandstones. Coffinite 

is the most abundant uranium mineral, but uranite is also present. Most mines 

in the area west of Green River are relatively shallow and mined both 

oxidized and unoxidized ore. Production of the District is summarized in 

Figure 5. Early field mapping of the Salt Wash member records its general 

lithology as a pink (oxidized?) or gray (unoxidized?) sandstone interbedded 

with red or green muds tone. Ore minerals _are closely associated with 

carbonaceous material consisting of plant residue::; and petroleum residues. 
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OHE PRODUCTION SU�L\iAHY BY DISTIUCTS TO END OF 
SECOND QUARTER-FISCAL YEAH 1967" 

----------------·--· ----· ----·--------------

District Tons of Ore ConlainC'd u:loH Av. Grade-% UJ08 
------------···-

Figure 5 

,�:','\,,.,,...,.,.,,.....~,,.,- Gateway . 210,691 
4:..:.-.. • .;-"'�� �- L .. )Green Hiwr 542 l Hi 

1,326,518 0.31 /' ..... , ,-,.-, -.--·�·~,'il
. 2/505,365 ,,., .. ·••.-------0,.�t·<. .---, .: ... '--, __ j;. ·��·� ···--·--·� ... ._,_. .. . .. �---�------·----"""' .... •• . • • '  � .. .,,..,,...., .. ,�.,., .. .__ ... 

Gypsum Valley 8 

Henry :1'-.fountains 56,837 
Moah , 99,884 
Monticello 7,287,::84 
Monument Valley 81,675 . 
Paradox J 5G,3·18 
San Rafa(}} 593,809 
Shiprock 8,882 
Thompsons 106,177 
Uinta 580 
White Canyon 1,680,105 
Arizona 38 
Salt Lake 445,179 
Unmun(xl Districts l,S75 

All Distriots, 11,271,488 

63 0.41 � 
457,523 0.40 
598,039 o .. 30

54,1138,650 0.37
480,128 0.29
893,764 0.29

3,033,566 0.26
60,017 0.34

526,683 
1,958 

8,439,065 
63 

1,883,093 
9,450 

• 74,713,941 

0.25
0.17
0.25
0.08
0.21
0.25

0.33 
0Compilcd by the Oro Hc.,crv� Branch, U.S. AEC, Grand Junction Office. 
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Morrison uranium deposits are hoi.,evcr widespread in the four state area. 

(See Figure 6) Many are being mined, many can not be presently mined for a 

variety of reasons, e.g. poor ore grade; lack of adequate tonna&es; isolated 

location causing transportation problems; apparently unsolvable ground 

water problems; ore grade material with serious contaminants causing metalurgical 

problems; lack of development money; decision to postpone mining until 72 or 

73, or until market improves consi.derably; etc. An importrmt f,�ature of the 

ore of this area is its vanadium content, which is commonly either equal to 

or twice the uranium content of the ores. By-product of U.S. uranium 

production include vanadium, molybdenum and copper. Also, in subsequent 

processing rheni.um may be separated from the molybdenum concentrate and silver 

from the copper concentrate. Some of the uranium ores from Arizona and 

southern Utah contain enough copper to make its recovery profitable. 

Statigraphic distribution and relative importance of the various 

uranium deposits in southeastern Utah are shown in Figure 7. A generalized 

cross-section showing correlation of formations in southeastern Utah uranium 

region is shown in Figure 8. 

PRELIMINARY CONCLUSIONS FOR PROSPECT AR.EA 

The question arises as to whether an ore body of minimum economic 

tonnages and grade could exist in the area 10 - 12 miles. south of Green River, 

Utah at depths of 400 - 500 feet. Based on a preliminary evaluation of (1) 

the nature of the uranium deposits in the general area, (2) the possibility 

of favorable.ground containing unoxidized ore extending into the prospect area 

from areas of existing mines, (3) the necessary lithologi.c criteria and 

structural environment of the prospect area, defined as well as possible at 

this stage of the evaluations and (4) the geographic location with respect 

to transportation to mills, I consider. the area to be higlily prospective 

uranium country, especially if the prospect area is very near known mineralization 

which could contain unoxidized ore. If the prospect has been drilled, all <lat� 
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electric and geologic logs, should be examined in detail with respect to 

the alteration characteristics of the sediments and to the location of 

potentially unproductive oxidized ground and nearby potentially productive 

unoxidized or fresh ground. The alteration characteristics and relative 

location of such characteristics within a specific area are commonly difficult 

to e·stablish without detailed examination of the electric l
°

ogs and recovered 

samples. Most of the Morrison uranium deposits are genetically of the bedded 

paleostream type. Many have charaeteristics very similar, if not nearly 

identical, to the roll-type found in other states and other formations, and 

a knowledge of roll-type deposits is essential in order to understand the 

bedded paleostream type. To this end, see Figure 9 for a roll-front type 

general description of characteristics. The electric log can be very useful 

in determining whether a specific exploration hole is near a bedded paleostream 

channel, with potential uranium mineralization. If, for example, enticing 

shows, either expressed in an electric-gamma log or in sample chemical 

analysis, are known from the prospect, even near ore grade (.10 to .20% 

cU303), this d oes not necessarily indicate proxcimity to an ore body. On the 

other hand, shows of .01 to .10% cu3o8 from a sand-shale contact could well

indicate an encouraging protore location (unaltered) or altered (oxidized) 

location. An unoxidized 11ore body 11 is preferred over an oxidized 11ore body" 

for the following reasons: (1) greater tonnages of more consistent grade 

can be expected, (2) oxidized ore contains uranium which is out of chemical 

balance in favor of radiometries over chemical u303, (3) unoxidized ore,

therefore, is either in direct balance 1:1 e versus c or contains greater

chemical u3o8 than is indicated by the ganm1a producing <laughter products,

which suggests relatively young mineralization. Of course, an ore must 

contain maximum chemical. u3o
8 

to assure economic mining without dangers of

losing chemical U303 during the mining operations, wh�ch has happen.eel in

the early days of uranium mining. 
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I understand that the prospect is being offered by the Atlas Corporation: 

One of the obvious problems to consider _is the caliber of exploration tech­

niques they hnve within their geological staff. Many established uranium 

companies operate massive drilling programs on their leases •without much 

detailed knowledge of sediment characteristics and find ore deposits only 

because of such massive exploration coverage. Atlas geologists should be 

questioned at depth to ascertain the level of their understanding of uranium 

exploration. By doing this and by noting the relative extent of exploration 

completed on the Green River prospect, some idea can be gained as to why they 

desir e to "unload" this particular prospect. They may know, for example, 

that entirely fresh (uno�idized) ground with only minor, insignificant 

shows of uranium mineralizati·on exist, or they may know the area is pre­

dominantly oxidized or altered ground with minor pockets of radiometric 

uranium. The latter is corrunonly excellent ground to "flog" because of its 

occasional high gamma or chemical. values, especially to companies not too 

familiar with uranium exploration techniques. 

If the prospect area has been sparsely drilled and the Atlas people 

are highly competent, then I would be quite skeptical of the possibilities 

of the area with the feeling that they are trying to 11flog 11 the land they 

know �s far from promising. If, on the other hand, Atlas are of the "massive 

drilling11 type explorat:i.onists and the prospect has been sparsely drill ed, 

and the logs and samples look good, then I would recommend taking up the 

prospect. 

RECOMMENDATIONS 

The present available information on the Green River Prospect suggest 

�dditional work is. merited, The following procedures appear in order. 

(1) Evaluation of Atlas Corporation uranium explorati_on competency.

(a) By direct contact

(b) Papers written by Atlas personnel

(c) Ex-Atlas personnel
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(2) Evaluation of Atlas Corporation's financial position

(sometimes difficult to acces,with any reliability)

(a) Expansion without liquidation of assets

(b) Expansion with liquidation of assets

(c) Static

(d) Other Atlas ventures.which require capital

(3) Determination of land position in Green River Area

(a) Tight and expensive land

(b) Easy and inexpensive

(4) Evaluation of Mining and Exploration Activity in Green River Area

(a) Type of activity and by whom

(b) Type and amount of present drilling

(c) Type and amount of present mining

(5) Evaluation of All Available Data from Atlas Corporation

(a) Electric logs

(b) Gamma logs

-(c) Lithologic logs 

(d) Samples

(e) Sample analyses

(6) Determination of Ground Water Geochemistry Aspects*

(a) Ground water sample from explor�tory holes

(b) Ground water sample from existing water wells

.'<Note: Will fill in later on details of use and implications 

(7) Field Evaluation of Prospect Area and Nearby Areas

(a) Up-dip outcrops

(b) Atlas exploratory hole numbers and placements

(c) Nearby mine inspection

(8) Final Report on Advisability of Acquiring Green River Prospect

from Atlas Corporation
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(a) Degree o� favorability for future mining

(b) Degree of possibility for existence of economic ore

(c) Reconuneri.d exploration program

The above procedures could be completed within two-three weeks. All 

of the above, with the possible exception of (6), should be done in order 

to get a complete picture of the prospect. The relative worth of the prospect 

can be reasonably ascertained from the above procedures. 

-illlANIUM MINING

The following charts and tables should aid in a preliminary understanding 

of uranium mining practices and costs, 

Figure 10: (1) Distribution of Uranium Deposits by Depth of Ore

(2) Distribution of Uranium Deposits by Average Grade

Figure 11: Distribution of Uranium Deposit by Size 

Figure 12: Uranium Mining Costs (Open Pit) 

Figure 13: Uranium Min:i.ng Costs (Underground) 

Figure 14: Median Estimate of Capital Consumption and Timing for 

Reaching and Sustaining a Production Capability of 500 

Tons/Year u3o8 
in Concentrates

Figure 15: Rate of Capital Additions for Hypothetical 1,000,000 

Pounds u
3
o

8 
per Year Operation.

Figure 16: Tabulations of Selected Underground Mines. Development 

Cost Per Ton U303, 

Figure 17: Mining Cost and Rate Calculations - Typical Costs. (Grants, 

N.M. Area: 5 Mines)

Figure 16 tabulations summarizes the primary development costs thnt 

were incurred at selected underground mines in the Grants area of New Mexico, 

the Big Indian an�a of Utnh (30 miles southeast of Moab, Utah) and vorious 

areas of Wyoming. The tabulations we1·� milde on the following lrnses: Three 

underground mines in each of the above areas, represent the most difficult 
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Uranium Mini:<IB. Costs 

·OE_en Pit

Range Aver� 
Stripping 

Soft Sediments $0.19 to $0. 30/Yd, $0.25/Yd. 

Hard Sediments $0.30 to $0.50/Yd. $0.35/Yd. 

Mining 

Soft Sediments $1,50 to $3.00/Ton $2-50/Ton 

Hard Sediments $3,00 to $4.50/Ton $4.oo/Ton 

Stripping costs include depreciation of equipment of approximately 
$0. 03 per yard. Mining costs include 'labor, supplies, maintenance, 
supervision, insurance, ta.xe� such as production taxes and payroll 
taxes, apd administrative charges at the mine. Haulaee costs of 
approximately $0.04 per ton mile from mine stockpiles to the mill 
and offsite charges are not included. 

I 
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Surface Plant 

Equipment 

Shafts: 
Rectangular 

Circulex Concrete 

. Drilled 

Sha.ft Stations 

Drifting (Tracked) 
Wet 

·Dry

Raising 

Operating 

- .t.V -

Urani:um Mi ninz Costs_ 

Under_&roun� 

RanSE. 

$150,000 - $800,000 

$0.20 - $0,40/Ton 

$300 -·$700/Ft. 

$500 - $800/Ft. 

$720 - $950 

$50 - $90/Ft, 

$40 - $60/Ft, 

$30 - $60/Ft, 

Dry Room and Pillar $4,50 - $7-00/Ton 
(On Level) 

Wet Room an'd Pillar . $7 ,50 - $13. 00/Ton 
(Sub-Ore Haulage) 

Long WaJ..l Retreat $8.oo - $13,00/Ton 

,� --.... (� 

Average 

$600,000 

$0,25/Ton 

$450/Ft, 

$600/Ft. 

$0,55 Cu, Yd, 

$60/Ft. 

$50/Ft. 

$6.oo/Ton 

.$9. 50/Ton Lvf�l \OP6) 

$ll.OO/Ton 

Operatil1g costs include labor, suppJ.ie s, maintenance, supervision, 
engineering, insui·ance, ts.xes t and administrative charges a.t the mine. 
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DcveJ.o;xncnt Coirt. ( $/if U30e) 

1960 1955 1957 

(}J.,J-·: ____ l: $/k U3...JOe'"'-----1)----
frc1'�-=' Tr.-,.-, l' ''. ,r I · 1" 0 

: I 
r,or, 200 ________________ __,_;_��.:...;:��.:_;�·:.;._:,:... ... I_'"'� ::)\ c � • •m::, .. ,_ 

DEV"i.L0Pl-;SN'l' D.RILI,D:G ( Prc-Prod1.,ctionj _ _J. 
T. ,,�\D,<.i, ,!10.v 

Development Footnee Drilled ~·· 90,000'@P 57,000' 
Development Drilling Cost • 

MINE DE\flJ.,OPMF.J"iT (I>re--P.roduction) 

Timing ( Shaft Colln:i:ing-Susti::l.ned Prod.) 

Surface Plnnt & E<J,uipmcnt 

Shaft (Production) 

Shaft (Ventilation) 

Shaft Station 

Shaft Pocket· & Su.mp 

Drifts, Crosscuts, Raises, etc. 

Underground Eg_ulpmcnt 

( 2) Mine Dzvelopmcn:-i.t Coot

COST SUJ.-lMATICZ{

to.of: �-02 

�=1 11 .Months 29 Nontho / 

56� r.: 
$0.05 17%"' $0.01 

11% "' 0.01 331'"" 0.02 

11% = 0.01 Nil Nil 
I } '/ \ Nil-< ', v)Ni.l Nil 

,. 
Nil 

Hi.l Nil Nil Nil 

11ct = 0.01 17% ;:: 0.01 

.Jll! -= 0.01 .221. = 0.01 

100% = �;o, 09 � :::, ::::·, ... �
*0.10

100% = iQ.06 

$0.09 i 

119,000· 

�0.1� 

8 Months 

291., = $0.05 

*2l+o/J = 0.04 

Nil Nil 

See ({4-) above 

See ( *) above 

35% = 0.06 

..Ej = 0.02 

100% = io.17 

$0.33 

in place 
, �� 

.. _ -====-�-=��t�;�_!,::__;_°��j-�::, ;�::�� .. �
:::

a=k
"'

,�======= 

Develoument Cond:1.tion:::...... 
(3)#U308 (Reserves & Production) (1/1/6'4.) 

Dev. Cost Per Daily Ton of Production 
Capacity (2x3 -� 1) 

Dev. Cost Per Ton (Excluding Drilling) 

Shaft Depth 

Shaft Configuration 

Number Of Compartments 

Number Of Development Levels 

i,!ater Inflow During Sinking(�) 

Shaft Linj_n.g Or Set Type 

Water Control (Shaft) Required 

Ground Control ( Stop es) Requh-ed 

Development Relative To Ore Zone 

.Mainline Haulage Type 

General Orebody Copf'iguration 

16,000,000 

$9,600 

$1.02/Ton 

350' 

13' Diilmeter • 

2½ 

1 

3000 G Plvi M me .. 

Conc:i.-ete 

None 

Square Sets 
& Spiling 

·Below Ore

Trucked 

Bedded· 
Holl .. Front 

I 
I , 

7,200,000 2,700,000 

$2,160 $2,295 
$0.79/Ton $2.31/Ton 

700· 6oo· 

Rectangular .Rectangular 

3 2} 

l • 

Nil NU 

Timber! Timber 

None None 

Nil Pillars 

Belo,, Ore On Ore 

Tracked Tracker:! 

Bedded Bedded 
Palecchnnnel Paleochanncl 

\. 
Number Of Ore Ho1·izons Multiple. Sirigle Ml.tltiple 

011e Thidmes::; Ronge--MJ.n. -M:.x. (Avg.) 5 ! • 30 I (7 t) 2 I .. 9 I ( )i I ) 4 I -12 I ( 81)

<, 



'· 

,,--· 

c:' 
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( �;J' ) Develop,r,ent Cost � rl U30a 
1958 1959 1960 

l�.Lf I :p/jt l��--l 
!TO,�s rr.:13 n{\ Y I 1000 1000 -� 1000 

DEVEI,0Y.-fEl"l"'I' DRILLING (Pre-Production) 

Development Footage Drilled 

Development Drilling Cost

HINE DEVEL0Pi'lEf�T (Pre-Production) 

Timing (Shaft Collaring-Sustained P:t·od,) 

Surface Plant & Equipment 

Shaft (Production) 

Shaft (Ventilation) 

Shaft Station· 

Shaft Pocket & Sump 

Drifts, Crosscuts, Raises, etc. 

Underground Equipment 

(2) Mine Development Cost

COST Sl.Jlv.R,i/i.TION 

DeveloT;Jment Conditions 

(;).ffu308 (Reserves & Production) (l/1/61}) 

Dev. Cost Per Daily Ton Of Production 
Capacity (2x3 + 1) 

Dev. Cost Per Ton (Excluding Drilling) 

Shaft Depth 

Shaft Configuration 

Number Of Compartments 

Number Of Development Levels 

Water Inflow During Sinking 

f,haft Lining Or Set Type 

Water Control (Shaft) Required 

Ground Control (Stopes) Required 

Development Relative To Ore Zone 

Mainline Haulage Type 

General Orebody Configuration 

Number Of Ore-Horizons 

Ore Thi.ckncss Rnnge--Min. -H�x. (Avg.) 

I 
I 

I 

510,000' 

1'.?:� 

33 Months 

}3% = 

201, = 

7i a 

7%-.:

7% ::z 

13% = 

13% = 

100� = 

$0.05 

0.03 

0.01 

0.01 

0.01 

0.02 

0.02 
--

§�!.?.

$0.20 

12,200,000 

$1,830 

$0.66/Ton 

850 1

Rectungular 

3 

3 

150 GPN Max. 

Timber 

None 

Pillars 

On Ore 

Trackless 

Bedded
Stack 

Multiple 

6 I -79 I

° 

( 10 I) 

510,000' 121,500 

£0.� t2ffi 

35 Monthi:; -

261,,, $0.05 12% = $0.07 

22o/J "' 0.04 38%"' 0.21 

Nil Nil - -

* 5% = 0.01 * "5%·= 0.02 

See (*) above See (*) above 

21% = 0.04 29% = 0.16 

26'� ;; 0.05 181 = 
---,1.:. 

0.10 

10ot = $0,12 100% = i�_:_56 
$0.22 $0.65 

::__•-� -4-,;.:t:

20,000,000 1,200,000 

$;,Boo $672 

$1.05/Ton $2.9()/Ton 

. 850• Boo· 

Rectangular Rectangular 

5 3 

, 5 
200 GPM .M.nx. 30 CP;-1 Msx·. 

Timber Timber 

Grouting None 

Nil Sand Fi11 

On Ore Below Ore 

Trackless Tracked 

Bedded Bedded 
Paleochanncl Roll- F'l·on t 

Multiple Multil)lc 
6 t • 54 I ( 7 1) 6'-6o' (13') 
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/ 
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'
IL Development Coot ($/tr U�00 ) 
1955 1963 1959 

____________ _,f,_l\._-J:_·-;s_F_�_:i_u_}_}
✓

-L - 200 j ::w;�}�:�-J�oo 
DEVELOFI,;J:lJT DRILLJ�·lG ( P-re-P"rod.uctio:n) 

�velopmcnt Foot._(6e Drilled 

Development Drilling Cost 

MINE DE\'ELOP;'lEJ.'l"T. ( Pre•• Production) 

Timing ( Shaft Collar:l.n.g-Sustnined Prod..) 

Surface Plant & E�uipment 

Shaft (P-r.oduction) 

Shaft (Vcntilotion) 

Shaft Stotion 

Shaft Pocket & Sump 

Drifts > Crosscutn, Raises, etc. 

Underground Equipment 

(2) 1-'iine Development cost

COST SUNMATION

6o,ooo• 

��� 

12 Months 

26</o :a $0.05 

16% .... 0,03 

5%" 0.01 

5% ... 0,01 

Nil Nil 

11% :i: 0,02 

--2.l = 0.07 

100% = ,�o 10 �.;/4
$0.22 

200,000' 

1-��

34 M.0nths 

28%"' $0.2:7 

17% ., 0.16 

2i "' 0.02 

* 4% :a 0.01+ 

See(*) above 

38%"" 
11� ;;: 

1001., = 

0.37 
0.11 --

�� 
$1.18 

... ..;:-� ... �,;; :A�- - ---

Deve l onmen t Conditions 
--�'• ·-

(})1:fu30a (Reserves & Production) (l/1/64) 

Dev. Cost Per Daily Ton Of Production 
Capacity (2x3 + 1) 

Dev. Cost Per Ton ( Excluding Drilling} 

Shaft Depth 

Shaft Configuration 

Nwnber Of Co�partments 

Nu,�ber Of Development Levels 

Wate:r Inflow During Sinki� 

Shaft Lining Or Set Type 

Water Control (Shaft) Required 

Ground Control ( St opes) Required 

Development Relative To Ore Zone 

1-'min.line Haulage Type 

General Orcbody Configuration 

I�umber Of Ore Horizons 

Ore 'I'hklrness Rr.rngc .. -Min. -Max. {Avg.) 

, ... 

3,250,000 940,000 I· 

$2,06o $3,040 
$1. 52/Ton $4.65/Ton 

6oo• 500' 

Rectangular I 71' Diometer 

3 l 
1 I 

200 GPM J.bx� INil. 

Timber Concrete 

None Grouting 

Nil Square Sets 

On and Belo.-; Below Ore 

Tracked Tracked 

Bedded Bedded 
Paleochannel Roll-Front 

Single Single 

6 1 -8 1 ( 6}·) 5'-26' ( 9 I) 

£2· ?:_! 

10 Months 

31%"" $0.07 

,,,311% "' 0,10 

Nil Nil 

Sec ( <>:·) above 

Sec (w) above 

14',h = O.Ol+

_ 21i ;; 0.06 

100%"' $0.29 
;c:----c-:.".:: 

$0.36 

��=-= --, .. .... 

678,000 

$491 

$1.51/Ton 

300• 

Rectangular 

2 

l 

Nil 

Timber 

None 

Pillars 

Be.low Ore 

Tracked 

Bedded 
Paleochan.nel 

Multiple 

3'-91·' (7}')



Development Cost($/# U3 0s) 

_1957 1950 1960. 

fB... 
( .:1J j : 

I �VJ[__l}_;i_Oe I __ _ 
TONS PE.R _n.,;. Y • 200 j _ . ��00 _ 2 50 ... , ..

DEVELOPi'iENT DRILLING (Pre-Production) 

Development Footoge Drilled 

Development Drilling Cost 

82,000' 

iQ.;� 

146,ooo· 

i0.06 

ll'.;,000' 
±£.03 

r.INE DEVELOPMEJl.'T (Pre-Production) 

Timing (Shaft Colla1·ing-Sustained Prod..) 

SurfAcc Plant & Equipment 

Shaft (Production) 

Shaft (Ventilation) 

.Shaft Station 

Shaft Pocket & Sump 

Drifts, Crosscuts, Raises, etc. 

Underground Equipment 

(2) Mine Development Cost

COST SUM1'1ATI0N

20 Months 

22o/J n $0.06 

15%, ::s 
0.04 

Nil Nil 

See(*) below 

Sec(*) below 

*41% =
. 22'h_ -=

100%"'

0.11 

0.06 

$0.27 
C,;f"...,� 

$0.42 

18 Months 

19% = $0.10 

12%::: 0.06 

Nil Nil 

*31% =• 0.17

See ( <�) obove

31%., 0.17 

71 = 
-.;....... 

0.04 

100% 7"' .�·2! 
$0.60 

18% = 

None 

10% "' 

None 

None 

27% = 
27%"" 
_ ..... 
100�6 "' 

$0.02 

0.01 

0.0) 

0.05 

�-t.J,, 
$0.l� 

✓-, P oi::.a&.'r:::r:::R!!'tZN:::::0:-:,;r:rc::r::::r-r:17��m'" .::, t�:!m��.r-...... u::::c:! l :,;��;:..�, 

( '\ 

\_.,, Development Conditions 

() 

(,)#U3 00 (Reserves & ·P;oduction) (1/1/64) 

Dev. Cost Per Daily Ton of Production 
Capacity (2x3 -:- 1) 

Dev. Cost Per Ton (Excluding Drilling) 

Shaft Depth 

Shaft Configuration 

l'&'umber Of Compartments 

Number Of Development Levels 

Water lnflow During Sinking 

Shaft Lining Or Set Type 

Water Control (Shaft) Required 

Ground Control (Stopes) Required 

Development Relative To Ore Z.one 

Mainline Haulage Type 

General Orebody Configuration 

Number Of Ore Horizons 

Ore Thickness Range--••Min. �l,k:��. (Avg.) 

2,500,000 

$3,375 
$0,96/Ton I· 

500' 

Rectangular 

2} 

1 

Nil 

Timber 

None 

Nil 

On and Below 

Tracked 

Bedded 
Paleochnnne1 I 

Single I 

l-t!'-10' (6') l 

2,300,000 

$6,210 

$2.10/Ton 

450' 

Rectangular 

3 
2 

30 GPM Jtmx. 

'l'imber 

None 

Pillars 

Below Ore 

•rracked I

Bedded 
Roll-Front 

Multiple 

5' -31+ 1 ( 7' ) 

3,500,000 

$1, 5!�:) 

$0.65/Ton 

(Adit) 

None 

None 

N:il 

Nc"Jnc 

None: 

Pillnr� 

Below Ore 

TracJ,;ed 

Bedded 
Roll-Fron::. 

Mul tip::..c 
5 I �60 1 ( 9}� I ) 
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Jnvelopmcnt Cost ( $/ll lJ30f3) 

1960 1958 1959 

0, 
(J.) I I g;�,,0

F\ 

. [TONS PETfn!\ Y 4< 
• 

1 I I 

)0 

r, 
l \'---·· 

(.> 

DEVELOPHENT DRILLING (Pre-Production) 

Development Footage Drilled 

Development Drilling Cost 

HINE Dl::VELOPMENT (Pre-Production) 

Timing (Shaft Collaring-Sustained Prod,) 

Surfnce Plant & Equipment 

Sheft (Production) 

Shaft (Ventilation) 

Shaft Station 

Shaft �ocket & Sump 

Drifts, Crosscuts, Raises, etc. 

Underground Equipment

(2) Mine Development cost

COST SUMMATION

Development Conditions 

(3)/}u3 08 (Reserves & Production) (1/1/0+) 

Dev. Cost Per Daily Ton Of Production 
Capacity (2x3 7 1) 

Dev. Cost Per Ton (Excluding Drilling) 

Shaft Depth 

Shaft Configuration

Number Of Compartments

Number Of pevclopment Levels 

Water Inflow During Sinking 

Sha ft Li niri.s Or Set Type 

Water Control (Shaft) Required 

G1·ound Control ( Stopes) Required 

Development Relative To Ore Zone 

Mainline Haulnge Type

General Orcbod,.v Configuration 

Nwnbel· Of Ore Horizons 

Ore 'l'hic�ness Range--M.in. -Max. (Avg.) 

225,000' 

_lQ__.05

41 Months 

17% =

331a = 
2% =

11% =

9°/o = 

17% =
11% =

100% =

$0.ll 

0.21 

0.01 

0.07 

0.06 

0.11 

0.07 

$0.64 

$0.69 

6,900,000 

$11,000 

$7, 19/'l'on 

1500' 

12' Diameter 

3 

l 

High 

Concrete 

Grouting 

Sand Fill 

Below Ore 

Tracked 

Bedded 
• Palcochanncl

Multiple 

1 11 -22 1 (101•) 
2 , 2 

385,000• 

19.08 

23 Months 

31 o/o = $0 . 11� 

17% = 0.08 

2% = 0.01 

2°/4 =

2% := 

15% =

31% =

0,01 

0.01 

0.07 

0. 11.�

1118, r//.1' 

$0.03_ 

7 Months 

47't "' $0.07 

27% = 0.04 

7% = 0.01 

Nil 

Nil 

7% = 

12% = 

Nil 

Nil 

0.01 

0.02 

100% = $0.4� i 100% = $0.�1 

$0.54 i $0.17 

5,8oo,ooo 

i--� -

I 
6,800,000 

$4,400 $1,275 

$2. 6o/Ton $0. 75/Ton 

750' Boo· 

Rectangular Rectangular 

5 3 
l l 

350 GPM M<Jx. Nil 

imber & Steel Timber 

Grouting None 

Sand Fill & Pillars 
Pillars 

On Ore On Ore 

Trackless Trackless 

Bedded Bedded 
Paleochoru1cl Pulcochnnnel 

Single Single 
8 l -2 5 I ( 9½ I ) 

(9}') 



_�.......___ 

- Z'J -

Development Cost ($/
f

f U3 0a) 
1963 1955 

( 1) E· · I :w
1

1 li��o;; - -� J
trO--!S ,,,:'_ R JY1 y 2 co �oo _ .lOl .,.1:�..:_-�_ _. -�·-/ ___ ..,__ ,/ 

DEVELOPMENT DRILLING ('Pre-Production) 

Development Footage Drilled 

Development Drilling Cost 

HINE DEVELOPMENT (Pre-Production) 

'Iiming ( Shaft Collaring-Sustained Prod.) 

Surface Plant & Equipment 

Shaft (Production) 

Shaft (Ventilation) 

Shaft Station 

Shaft Pocket & Sump 

Drifts, Crossc:uts, Raises, etc. 

Under�rounq Equipment 

(2) Mine Dqvelopmerit Cost

COST SUMNf.'l'ION 

40,000' 

1<2.· 04. 

11 Months 

16%"" $0. Olt 

20<{.; 1:, 0.05 

8% = 0:02 

4i >;: 0.01 

4°t = 0.01 

20'/v = 0.05 

28'{, = �- 0.07 

100% = _$.0.25 

$0.29 

116,000 1 

$0.10 
�..=.: 

16 Months 

3o r� == 

30%::, 
Nil 

Nil 

Nil 

10% = 

30� =

100% = 

$0.03 

0.03 

Nil 

Nil 

Nil 

0.01 

�<22 

§_Od:,�2 

$0.20 

,,,---....,s: 
;�-a:;; =:: ac;;;;;�-�==� 

r··--
\.., 

Development Conditions 

(3)#U306 (Reserves & Production) (1/1/64) 

Dev. Cost Per Daily Ton Of Production 
Capacity (2:>�3 ·;- 1) 

Dev. Cost Per Ton (Excluding Drilling) 

Shaft Depth 

Shaft Configuration 

Number Of Compartments 

Number Of Development Levels 

Water Inflow During Sinking 

Sha ft Lining Or Set Type 

Water Control (Shaft) Required 

Ground Control (Stopcs) Required 

Development Relative To Ore Zone 

Mainline Haulage Type 

General Orebody Configurc:.tion 

Nun1'.:,er Of Ore ,Horizons· 

Cre 'l'b..ick.ncss Rnnge--Min.-Mnx. (Avg,) 

1,200,000 

$1,200 

$1. 46/'l'on 

400' 

4 1 Diameter 

1 

l 

100 GPM Max. 

Concrete 

None 

Square Sets 
& Lagging 

Below Ore 

Tracl<ed 

Bedded 
Roll-Front 

Single 

5'~35' (ll_') 

4,8oo,ooo 

$1,6oO 

$0.69/Ton 

• 550'

Rectangulor 

2} 

1 

Nil 

Timber 

None 

Nil 

On Ore 

Trackless 

Bedded 
Pnleoch<lnnel 

Single 
4 I -11 I (7} I ) 

1956 

2_00

26,000 1 

1--2: 01 

23 Months 

19% = $0.03 

*31% = 0.05 

61a = 0.01 

See ( *) above 

See (*) above 

6°/o = 

...)P/4 = 

100% = 

0.01

0.06 

�0.16 

$0.11 

-:,,700,000 

$1,973 
$0.86/Ton 
0 ,• 

-15 Incline

8 1 x8 1 

1 

Nil 

Timber 

None 

Nil 

On fue 

Tracked 

Bedded 
Paleochannel 

Single 
5'-61• (51•) 

2 ? 
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Figure 17 

Mining Cost and Rate Calculations 

'i'ypical Costs in Grants, N.M. Area of 5 Operating Mines 
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and costly primnry development projects, and three represent the least 

difficult and least costly primary development projects. Only mines 

utilizing vertical shaft entry to ore were incorporated where possible. 

Daily production ranges from 150 to 1,000 tons. 

SUMMARY STATUS OF URANIU:-1 INDUSTRY (1969) 

• 1. Present Status

A. Production Facilities (See Figure 18 & 19)

1. Physical

a. Major mining districts

b. 27 mills at one time or another

c. 5 concentrators

d. Current production centers shown by 50-mile

radius circles around existing milling facilities.

2. In 1968 approximately 300 mines (captive and independen�)

produced 6.2 million tons of ore containing nearly 13,000

tons u3o8. 1st 1/2 '69 about the same rate (2.9 million

tons containing 6,200 tons u
3
o8).

3. Currently 15 mills operating

Anaconda ) 

Kerr-:t--IcGee .) Grants, New Mexico 

United Nuclear-Homestake) 

Federal 

Petrotomics 

Union Carbide 

Utah Construction 

Western Nuclear 

) 

) 

) Wyoming 

) (Crooks Gap, Gas lli lls, 
Shirl ey Basin) 
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URANIUM ORE �B.OCESS ING PJ,ANTS 

Company 

American t-1.etal Climax -;, 
., '�",Anaconda Cor.,pany 
�'-••·1A tlas Corporation -I<

Cotter Corporation 

Fe<leraJ.-Arnerican Partners 
Kerr-McGee Corporation * 
Mines Development, Inc. * 
Petrotomics Company 
Susquehanna-Western, Inc. 
Union Carbide Corporation-Rifle * 
Union Carbide Corporation-Uravan * 
Union Carbide Corporation-Wyoming 
United Nuclear-Homestake Partners 
Utah Construction & Mining Co, 

Western Nuclear Inc. 

* Produce products other than U305
** Abbreviations used: 

Alk. 
AL 

- Alkaline leach
- Acid leach

Location 
cf Mill 

Grand Junction, Colo. 
Grants, New Mexico 
Moab, Utah 

Canon City, Colorado 

Fremont Co., Wyoming 
Grants, New Mexico 
Edgemont, S. Dakota 
Carbon Co., Wyor:!ing 
Falls City, Texas 
Rifle, Colorado 
Uravan, Colorado 
Natrona Co., Wyoming 
Grants, New Mexico 
Fremont Co . , Wyoming 

Jeffrey City, Wyoming 

CCD 
C-ppt
RIP

- Counter-current decantation

IX 

sx 

Eluex 

Caustic precipitation
- Resin-in-pulp
- Column ion exchange
- Solvent extraction

H2S04 elution of resin followed by SX

Operating Mills 

First U305 
Dehvered 
to AEC 

June 1951 
Sept. 1953 
Nov. 1956 

Au·g. 1958 

Dec. 1959 
Dec. 1958 
Aug. 1956 
April 1962 

June 1961 

March, 1958 
March, 1950 
Feb. 1960. 
Sept. 1958 
March 1958 

Aug. 1957 

Type Process 
Used ,"de

AL, CCD, SX 
AL, RIP 
Alk, RIP & 
AL, CCD, SX 
Alk, C-ppt. 
AC 

CV 
J..:' UA 

AL, RIP, Eluex 
AL, CCD, SX 
AL, RIP, Eluex 
AL, CCD, SX 
AL, CCD, SX 
AL, CCD, SX 
AL, CCD, IX 

AL, RIP 
Alk, C-ppt. 
AL, CCD, IX 
Eluex 
AL, RIP, Eluex 
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American Metals Climax ) 

Union Carbide @Uravan ) Uravan Mineral Belt, Colorado 

Union Carbide@ Rifle ) 

Atlo.s Minerals (Big Indian District, Utah) 

Cotter Corporation (Front Range, Colorado) 

Mines Development (Black Hills) 

Susquelrnnna-Wes tern (Fall City, Texas) 

4. Rehabilitation and Expansion

Restart Dawn Mining Company Mill@ Ford, Washington

Increase Capacity Petrotomics@ Shirley Basin

II II Kerr-McGee@ Grants, New Mexico 

5. Announced new mills - Varying degrees of physical and

financial conunitments and likelihood. Include:

Utah Construction@ Shirley Basin, Wyoming 

Rio Algom@ Big Indian, Utah 

Susquehanna-Western@ Ray Point, Texas 

United Nuclear@ Ray Point, Texas 

United Nuclear@ Churchrock, New Mexico 

Western Nuclear@ Spokane Indian Reservation, Washington 

Amarillo Oil@ Texas 

Kerr-McGee@ Powder River Basin_, Wyoming 

B. Reserves (Hestern U.S. 1/1/69)

Function of Price

116,000 tons u
3
o8 at$ 6.00 price

161,000 tons " 11 $ 8.00 11 

206,000 tons 11 II $10.00 11 

95% of these reserves are within 50 mile radii of exiting 

milling facilities 
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c. Prices per lb./U30a

l. AEC - $8.00 - Expired 12/31/68

Formula.Price - 1969 and 1970 

85% (63-68 costs)+ $1.60 

Maximum $6.70 

Vary from $4.75 to $6.70 - average $5.75 

2. Commercial Prices

Information difficult

Sales now made look like:

1969 & 70 

Ran_g_e $6 . lf5 /7. 85 

Avera.fie • $6. 85 

1971 

$6.88/8.00 

$7.. 20 

1972 

$7.13/8.20 

$7. Lf7 

D. Industry Production Capability

1973 

$7.13/8.90 

$7. 71 

1974 

$7.13/9.85 

$7.95 

1. Operated at a rate of about 13,000 tons U303.in 1968 and is

operating at about the same rate for 1969, with capability

rising to about 15,000 in 1970.

2. At its peak in 1961 was arou�d 18,000 tons per year. Could

reach this peak again in 1971 or 1972 if need be. (Requirements

won't meet that level until after 1974)

II. Nuclear Power Industry (in terms of Megawatts) - See Figure 20

1. Shows reactors which will be on stream at the end of 1975.

15 plants operations 3,852 MW 

48 under construction 37,689 MW 

32 planned (reactor 28,375 1'1W 
ordered) 

9 announced (reuctor 8,455 Mhl 

104 
not ordered) 

78,371 MW 



NUCLEAR POWER PLANTS IN THE UNITED STATES 

The nuciear power plants included in this map are ones whose power is 
being transmitted or is scheduled to be transmitted over utility electric 
power grids and for which reactor suppliers have been selected 

NUCLEAR PLANT CAPACnY 
(l(ILOWATTS) 

OPERABLE 3,851,700 
BEING BUILT 37,689,200 
PLANNED REACTORSOROERED 28, 375 , 006 

REACTORS NOT ORDERED 8 ;455, 000 • 
TOTAL 78,370,900 

ELECTRIC UTILITY CAPACITY BY CONVENTIONAL MEANS 

AS OF JANUARY 31. 1969: 291,163,554 KILOWATTS 
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•g more plants have been announced for which
reactors have not yet been ordered.
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SITE 

ALA BM,1A 
Dec.aw, 
Decatur 
Oec.atur 

ARKA);SAS 
lo;1dui1 

i'�'"'. 

CA L IFOfil. lA  
HumCotdt 3.;,y 
San CliU\1?n!e 

Ccrr.::I Canyc11 
Oiahlo Car.yon 
o;�!�kl Ca11:y or. 
c,�..,, $ :,;, : ion 

COLORADO 
P1<1 t: ��· 1 ile 

cO l;,; r�ECT JCUT 
H�.1::l,rni rJ 2ck. 
V'J.:::1;da1d 
V-J.:Hedord 

F L OR IDA  
Tu,key Potn: 
Ti;d:c>y ?oint 
Hed lc  .. el 
t'.= 1 . Pf,.HC,? 

G!:CP.C!A 
B2-::ey 

I L L!NO IS 
Morris 
Morris 
Mo<ris 
Zion 
Zio:1 
Corde=vJ 
t::rciC\I:! 

lND .!At�A 
Cur.cs Ac;es 

ICWA 
Cedar Rapids 

MAi NE 
t'hi.CJ�t 

MAP.YLM: O  
Lssby 
Li..:�Ly 

MASSACH US�TTS 
h'c· Nr] 
Pl ymo'i..'lh 

l,11 C H I GAN  

B i g  �oc�  P�11ll 
SJ..:th �bvco1 
L.qo.:111;,. Si!a,n 
L,1�J,.:rna 3.i:i,n 
£i i ,:1 1:1�.) r, 
� i 1 l:�::1:r. 
r,1 ,cii.rnr. 
:,� :J i.;1 1 1 1! 

r,1 !N�ES0TA 
f 1k � :v�r 
�{ u1�:1rd:i> 
R�.-! ',\ 1 nq  
�� ,!;J w;n, 

NE S RAS,,A 
F .1r1 c.,:hm11i 
s,,w-,·nv i iie 

S,i� II.JI s�l�Ctt!-11 

PLA NT NAM E 

Browr:s F er,y NuC1ear Pow�r Pl�nt: Unit l 
Browns Fe , ry NuclcJr Power Plar.t U nit 2 
Browm hay Nuc l ear Pow1:r Pta.ir: U ni t  3. 

Arkan�<1� N uc1ear One 

Hu rr�b,�tt 8cy Ptnver Pln1lt . Un i? 3 
s�n O ,�o�re �ucie.:ir G enera:inQ Station 

MJ! ibu  Nu�le<11 Plant: Unit 1 
D :ab:o Canycn �;uclear ?owe, Plant: lJn i �  1 
Diablo Can·ton N uclear PoV",�C': Piant: Unir  2 
Rancrto Seco Nut.1.!ar Ge ner.11mg $:ation 

Ft. St. Vr.1in N ucl�ar Genera!ing St,nion 

Conil. Y ;H1�.2>2 Atomic Pc•,vcr Pkmt 
M il/s.to�e i\:uCle;ir Pc\'1er S::H iDn: Unit I 
M illstone Nuc1ear PoYv-er Station: Unit 2 

T�rkey Poi:-it Sta1 icn :  Unit 3 
T :1rkey P,0in1 St�t ion: Unit 4 
Cry·nal Riv?i PlJnt: Unit 3 
'1vtc�. i rm::n lslar.d 

Edwin I. K.rn:h NucJ\!ar f>lDr,1 

Oresdi?n Nuci�iu Powu Station: Unit 1 
Occ�C2n Nuclear Powu Sta!ioi"I: Uni I 2 
Orc�den Nucli! r  Power Station: Ur.it 3 
Zion S:o� ion: Unit l 
Zlo11 Station :  Uri : 1 2 
Qt,;Jd·C:li�i Stzt!�n: Unit 1 
O.u.:-d-Cities Sl.:1� i;)n: Unit 2 

Bai l lv Genef,jnng St<1tion 

Dusfle Arnold Energy Cen!er: Unit 1 

Maine Yr:ni;ee Al!'lmic Po1"-1t?r Pl.an, 

Ca!v2n Cdfs t;ud2ar Power ?:.:.n::" U11it 1 
C:dven .:Mfs Nuc!e:u P01.v,H P!ar.t: Unit 2 

Y<! : 1�ee i\1 u;:ll•t1r Po-Mr $r,11Lur1 
Pilgr im S1a1 ic:, 

Sig R od. P1)i11i Nuc1e;H Pbnl 
Pal i�1tfi:;� t·l i.;c!e�r P ::>·.,,er S�::tion 
Enr :i:,:i Fern1i A 10;-,1 ,c Po,\'l: f Pli;nt : un;t 1 
t.1�1 :;,;a Fe r : )1 1  A rn1;1i:; Paw�r f'l;rnt : Unit 2 
Co:-,a lo C. Coe.� ?1.:: ;H :  Unit l 
O c,�:::!d C. C:;-:.k PLJ.---. 1 :  Un i t  2 
f1L r.: lln,...: N u.:ieJr Po·.-,a r  P:.zint: Unit l 
M;:Jland J\;ucl.;,;1, ?o�ve r Pts:11: Unft 2 

f:ik Ri·�·tr �ucleu Plant 
r,��ntic-� l i '., r--� 1�::lear Genc!rat 1 1 1g ?i?.n! 
Pr,:;: r ic- :� 13nd �:;i.:ie-u Gencrai i;i.g ?la111: Uni t  1 
Pra i r ie_ I �•.:mi Ni..'c!ear Ge::11�rJ:i:1a P:,;1n i :  Unit 2 

F t .  C;1:Jl::wr. St;HiDr. : Ji1il l 
Loo:u, l\iuciNr St�t,on 

CAPACITY 

( K ilowatts} 

1 ,064,500 
1 ,064,500 
1 ,064,500 

850,000 

68,500 
430.000 

462,000 
1 ,0EQ.ilOO 
1 ,060,000 

800,l}JQ 

330,000 

567.CGO 
652, 1 00 
828,000 

651 ,500 
65 1 ,500 
825,000 
825,COO 

7SG,OOC 

20C,OOC 
7 1 5,000 
7 1 5,000 

l,050 ,000 
l,050,COO 

7 1 5,GflO 
7 1 5,0CO 

5 1 5,000 

545 ,000 

no,ooo 

8GC,GQO 
aGO,COO 

1 7 �.Ci"OO 
625,000 

70_300 
7CJ,OOO 

G0.900 
1, 1 2[;,000 
1 ,054,0DO 
1 ,060.0GG 

533,COO 
792,000 

22,000 
54 5,000 
53Q,G�Q 
SJO,GOO 

457 ,,00 
778,000 

,.,.,,,,._ 
f ' 

UTI LITY STARTUP SITE 

NEW HAMPSH IRE  

Tenness,;e Valley Authority 1 970 Seabrook 
Tenr:e�sEe VaH�y Authority 1 9 7 1  NEW JERSEY 
Ten:iessee Valky Authority 1972 Tom� R iver 

Sa!em 
Ar.:ansas P�wsr & Li-�hr Ca. 1972 

Salem 
Pacific Gas & EIEctric Co. 1 963 
Soulhe:rn Ciilif. Edirnn and NEW YORK 

San O i�go G<!s  [i_. Eler:tr[c Co. 1 96) I r,dian Point 
L.A. 01:?pt of \Na1er & Power 1 9 74 Indian Poiflt 
Pacific Gas & El�cttic CO. 1 9 72 l ndtan P,1int 
Pacific Gas & E lectric Co. 1 974 ScribJ 
Sacrnmerna Municipal D islrict 1 9 72 Roches!et 

Shoreh21m 
Public Service Co, of Colorado 1 9 72 La rising 

Conn. Yanke� Ammie Powt!t Co. 1967 Scriba 
Northcas1 U li!iti{:s 1969 

NORTH CAROLINA Nonhe-ast Utili(ie,s 1973 
Sc-uthpan 

Flo rida Power & Light Co, 1970 
SauthpDrt 

F IDr ieJ POl'tr & L igt,t CD, ,an OHIO Florida Po�Joc"l!:r Corp. 1972  
Florida Power aed  light Cc, 1973 Oak Harbor 

Georglci P:iwe, Co. 
OR EGO I, 

19)3 fh.lnii:!r 

Cornmonv,":! ::ilth Edisun Co. 
PHHJSYlVA�iA 

1959 P::ach Bottom 
Commom\s;?Cl�h E.diion Co. 1969 P�t:ch Bottom 
Camr:ion·,\'2 �lth i:{fa.on  Cu-. 1969 Peach B'JttOm 
Camri'rO!h•,'i?2:t!i Erii:-:ori Co. l972 
CiJmr.�-.1:1v,c t!!th ECison Co. 1S73  
Comm, Ed, Ca,-la,-11I Gas  & E l ec ,  C o, 1970 Shippin•�port 
Comm, Ed, Co.-la,- I I 1, Gas & Elec, Co, 1 5 7 1  Shir,piri2port 

G otc;bcrough 
No<thern j nCiana Public Servici! Co. 1 970', Gc!d,borough 

Iowa E!ecrric Light and Power Co. 1973 
SOUTH CARO LINA 

Maino Y.ink.e� Atomic Power Co. 1972 Hi:lrt�vi l le 
Se:1�:ta 
S:,ni::ca 

B-3 : ! irnor� G ;)s a;1d Electric Co.  1973 S:.;necJ 
GaJt imore Ga-s and Eh!ctric. Co.  1914 

TENN{:SSEE 

Yar.ket Atorni::: Eteclric Co. 1 960 
Daisy 
D.-iisy 

Boston Edison Co. 1 9 7 1  
VERMONT 

Cansun,e,� PO\'\/er Co. l9G2  
Vernon 

CoMufft-rs Po\·•�r Co. 1 9 69 
I V IRG t r/ lA a i?t!c:t Ed:�an Cu.  i9G3 

0 <Hr oit EcJ;sor\ Co 19)4 i G rav�! Ned 
l mfam� & .\1 ichirran E lectric Co. 1 9 72 Gr�·.,�: Nt'ck 
1 1�,�i.an;; & ;-,faJ::�.=11 Elzeuic Co. 1 873 Lc�is.a CotJnty 

Co11rnmr:rs ?o\-.-cr Co. 1 974 WAS HIN GTO N 
Consumers Power Co . 1 975 Richlar.d 

WtSCONSiN 

Rurnl  C or:�tnfr1i! Po�-.-cr  Asrnc. 1352 l3enoa 
N oni1et:1 Sta tes: Power Co .  1 9 7 0  Two Creek,s 
Mortl1ern States hw�� Ca. 1972  Two Creeks 
Ncmhetn St�;l'S. P-:iwi?r Cc. 1 974 I Carlton 

O n�aha Pubti: Power □ ;stri c:t 1 9 7 1  
ConsL:mers Pubfic Pawer D istrict and 

Iowa Power and ligh1 Co. 1 972 

PLANT NAME 

Seahrook Nuclear Station 

Oyster Creek Nuclear Power Plant: Unit 1 
S<ilem Nuclear G erHifating Station: Un it l 

Salem N uclear Generating Station: Unit 2 

Indian Point S-ta?ion:  Unit  I 
!ndi;;:n Point Sta<ion: Unit 2 
lndla11 Point StJtion: Uni1 3 
N iae Mil:::: Point NucleM S!ation 
R . E. Gi nn<) Nucleu, ?owet Plant: Unit 1 
Sho:cham Nuclear ?owe:r Statton 
Bel! Sta1ion 

Nin� f,�ite Point Nuclear StJtJon 

Br�ntwick SteJm E lectric Plant: Unit 1 
Brunswick Steam Electric ?l�nt: Un it 2 

Da\!i:-;-8!:�se Nudc.ir ?owcr Star!on· 

Tro;ao Stiition 

Peach Bottom Awmic Pclo'.-e, Station: Unit t 
Peach B ottom Atomic Pav.-e, St,1tio'1 : Unit 2 
Poach Bct�om Atomic Powar Stc1tion: Unit 3 

Sf:i ripin�port Atc,rnic:: Power Station: Unit 1 
Bco;:'icr V:!ll:!y Pc·,,u Static.i: Unit  1 
Th:£e Ml!::: l�l�.-1d Nuclear Station: Unit 1 
Thn:�e Mil.1 lsiand Nuc 1ear StatiM: Unit 2 

H . 8 .  Roblrison S. E. Pl.i�t: Unit 2 
Oto1,ee Nude:ar Sritlon: un ; t  1 
Ocon�e Nudea; S10:ian: U t'ljt 2 
Oconev Nudc.:1r S:�tian: Ur.it 3 

Sequoy1!h Nuclear PmV8r Phi :",t: Ur.it 1 
SGquoy�h Nuclear Pm,ver Plant: Unit 2 

Vermont Yankee Gene-rating Station 

Surry Pc-we, Stat ion: Unit 1 
Surry Po·,:er Sra; ion :  Un it Z 
North Anna ?ov-.-e-r Surion: Unit 1 

N�A:eactor/WPPSS Stea-m 

LaC ro1SC Baiting Wa1er Reac1or 
Point Beach NuclC'u P!a:-i ? :  Unit 1 
Poin! Beach Nudear Plant: Unir 2 
Kewaunee Nuclear Power P-IJl"lt: Unit 1 

:Figure 20 
�., 

CAPACITY 
(Kik.wc1ttsl 

860,000 

5 1 5,000 
1,050,000 

1 ,050,000 

265,DOO 
873 ,000 
955,300 
eOD,000 
420,030 
eoo,ooo 
e3i,ooo 

1, 1 1 5,COJ 

81 5,000 

8 2 1 ,CQO 
82 1 ,000 
821 ,000 

872,000 

1 , 1 18,000 

40,DGO 
1 ,065,GOO 
1 ,0 50,C-CO 
1,005,GOO 
1 ,cs:; .000 

SO,Q:JU 
B�/,CJO 
831 ,020 
sr n.uoa 

1 ,G52,DOO 
1 ,052,0CO 

663,GGO 
341, 1 GO 
84 1, , i GO 
84 1 , l UD 

l ,  1 24,0DO 
1,1 24,000 

51 3,900 

733,C�O 
783,0',Q 
845,0GO 

UTI LITY 

Public s2�vi-:.e Cc: of N.H. 

Jersey Ce;itral P0\1\'er & light Cc. 
Publ ic Ser·;ic� G �� .!Ind EJectric Cc. 

o1 t�cw J2rniy 
Publir. Sa,�ice G.:!s and Electric- Co. 

cl New Jersey 

Con�oltda:�d E tli�on Co. 
Consol idated Ed;sc.11 Co. 
Cnr.sol i d:itel..! Edisor. Co. 
N i il'}or.:i Moha·:Jk ?o-.,.;.,:i Co.  
Ro::h�stc>t GGs P, E lectr ic Co 
Lon;i l sbn.d Ligt:1i:i; Co 
l\ew York Si,'Hi? f. l .:?::;ric & Gas. Co. 
CrJ,1�,;:l,drn:6 fd:son Cc.-Oi6in�e a;id 

R r;c� lrn::!  Ut;i i t itis, l r.c 
Plh'-iU Author:ty of Sta:1:: .oi N .Y. 

C2.-0fi:;3 Powi:r a'1d l i<J ht Co 
Carclifia PJwsr anc! Ligi�t Co. 
C2rol in.1 Po.-,i::r and Lita Co. 

To:e�a Edirnn-C!�va!�ric! Electric 
l l lu  mrnat:ng Co, 

Port!;md Ge-r.2r.1i E ficlric- Co. 

STARTUP 

1974 

1 9E9 

) 9 7 1  

1973 

1 9 02 
1 9 70 
1 9 1 1  
1 5 63 
1 %9 
1975  
1 97 3  

1 9 ) 3
1 9 7 3

1573 -
1974 
1976 

1974 

1914 

Ph iL�J2 1ph1a Etectric Co. i :1'35 
Phii ,o,lphi• Eiectri: Co 1S11  
Phfk1dJ!phi,3 El�<:tric Co .  1 9 ]3
?i": ihdE;;:;:\a E !t:cuk C�. 1975
Phi:<11:h:i��;!:! cfectric Co. rn77
0UQ\) �rnE: Lif,1 Ca. , ns 7
Cu:;\◄es:�2 '...i;h: C;,.-::J-.io Edison Co. 1 g :,J 
�.-h:1rt•;iu!: r;;n f,Ji:;;r; Co. iS7 1 
Mctre:;olitc:n Ecfo-a,, t�. 1973  
Pe-n,,�yiv;i�ia ?cv� r  a;;d tight 1875 
Ptr.n::y!·,1ini3 Po�·le'( &nd tight Hn7 

Carorir.a f>uw"!r & Light Co. 19 70 
o:..:;...c:- P(JI-%( Co. 197 1  
Duk,:  h :,'l:�c CO .  1 �72  
01,; !.:F,1 ?fJWV [;:), 1573 

Ten:-111��� 'I Jliey AuH',<Jri!y 1913 
Tennt!:.te� V,i! :ey Aut!iJrity 1973: 

Ve,mcnr  Ya:ikee ��utlear Power l 97U 
C.l�p.·Gn:c.1 Mt. ?ow1:r Corp. 

Vir!jifli:! Eiecffic �J P�·,-\.-?1 Co. 1 9 7 1  
v;r1ir:i11 Eie1� t r ic  & P�w��r C,. 1 9 7 2 
Vi;�j:1ia E lec t r i �  l PowN Cv 1S74 

79G,COO W;:!�hir.i,%n ?ub!ic ?-'Jwe.r Sup;)iy Sy:item 1 96'6 

50,QOO 
45�,600 
4;4,600 
527,000 

OairyJa,nd Pow'i: r  Coop&r<itive 
Wi:;tontin M ich ir1Jt1 ?o-.A.•£:c Co. 
Wi1;cc,,::in M d•,i;:m Pcv.·N Co. 
Wi�UH"rs.:n Public Servic.e Co  

19S7 
1 97!) 
�£-7 1 
,�n 
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2. Annu3l !eplacemcnt of burned up material requires ranges from

0.25 tons U308 per MW in the first year to around 0.11 tons per

year in later years. Varies with the time and amount of plutonium

recycling. Overall average about 0.15 tons u
3
o8 per MW per year.

3. During 30 year life of a nuclear plant somewhere between 4 and 5

tons u3o
8 

will be required per MW.

4. Lead Times

a. 18 to 30 months u
3
o

8 
to initial core (24 months most commonly

used) 12 to 24 months U
3
08 to reload (15 months most commonly

used)

b. The uranium mining industry concerned about lead times necessary to:

(i) remove material from place of deposit and convert to

concentrate

(ii) find and develop new deposits and facilities to maintain

a continuing production capability 

(iii)8 to 12 years ((i) + (ii))

IV. Market for U303

1. Fast moving situation

2. Annual Rates

a. Requirements (U.S.)

1969 - 11,900 tons U303

(6,300 AEC plus 5,600 commercial) 

1970 - 11,200 

(3,700 AEC plus 7,500 commercial) 

1971 - 9,200 - (AEC gone) 

1975 - 21,000 tons 

(Exceeds 1961 peak of 18,000 tons produced) 

1980 - 38,000 tons 

1990 - 65,000 to 70,000 
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b. D_e_livcry.Conm1itments

1969 - 6,300 tons AEC

4,700 tons U.S. Commercial (Compare with 5,600 ton
requirement) 

• • 

460 tons Foreign 

1970 - Peak year of Commitment 

3,700 tons AEC 

9,400 tons U.S. Commercial (Requirement 7,500) 

• 150 ions Foreign

1972 - Peak year of Commercial Commitment 

12,400 tons U.S. (Requirement 12,500) 

.210 tons Foreign 

No conmitments past '80 

3. Cumulative Requirements & Commitments

a. Requirements 69 thru 80 AEC & Commercial - 250,000 tons u3o8

b. As of 7,1/69, 80,000 tons u3oa known to be committed to

contract (AEC and Commercial) through same period.

V. Capability vs. Demand (Domestic)

1. Looking forward to demands by 1980 which are about 3 times the

current productive capability.

2� Looking at reserves which could be· depleted before 1980 if not 

replaced, Not indicating a lack of confidence. 

3. Since the major clement of capability is reserves, we should examine

the amounts which are to be converted to reserves between 1969 and

1980 inclusive, a 12 year period.

a. Falls into two clements:

(i) Replacement of Production

(ii) Maintenance of suffi'cient reserve to sustain production

for a time equal to that necessary to find and develop
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new deposits nnd bring to the point of sustained pro­

duction so as not to endang� capability (8 to 12 years). 

b. Talk about 8 year forward demanJ as a minimum adequate

reserve (personally prefer 10 year).

1/1/69 120,000 (161,000 in reserve@ $8)

1/1/81 = 410,000 tons u3o8

c. Look at amounts converted to reserves 1969-1980 from 3 standpoints

(i) To keep £tom complete depletion by 1980 -- 104,000 tons

(ii) To replace requirements -- 250,000 tons U303or 22,000

tons/year. (Compare with 1968 - 26,000 tons)

(iii) To meet requ:i.remcnts and end up with 8 year forward

reserve at the end of 1980 -- 500,000 tons u
3
o8 or

40,000 tons/yr. (1969 will probably hit this rate)

V I. Estimates of Forward Expenditure and Effort 

1. Each annual ton of new capability represents a capital expenditure

of $20,000 (some estimates as high as $30,000).

a. To raise capability to 38,000 tons per year by 1980 will cost

at least $500,000,000 in capital investment other est:i.mates

suggest closer to 1 billion.

h. Does not include exploration. Another 1/2 billion

2. Barometers of Exploration and Development Effort

a. Land Acquisition

(i) Around 21 million acres acquired during last 3 years.

Nearly half of it in 1968.

(ii) Rate began to diminish first 1/2 1969 (3,000,000 acres)

and will probably level off and reach equilibrium.

b. Drilling

1966 - 4,200,000 fc6t 42% Expl. 58% Dev.

1967 - 10,764,000 feet 50% Expl. 50% Dev.
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1968 - 23,800,0QO feet 68% Expl. 32% Dev. 

1/2 1969 - 14,500,000 feet 66% Expl. 34% Dev. 

Industry predicts 110,000 feet 69-72 at a cost of $180�000,000

3. Amount of drilling effort needed 1969 thru 1980 to convert

500,000 tons. (SWAG Ne tbod) .

a. Several lb./foot factors could be drived.

Historical (194801968) 

Last ten years (1959 - 1968) 

Last 3 years (1966-1968) 

Last year (1968) 

7:/f:/ft. 

2 .4:ffo/ft. 

2.6#/ft. 

2. 21r/f t.

b. Dealers choice as to which is applicable, if any.

(i) On the basis of 7#/ft., 140,000,000 needed for 12 year

period (12,000,000 feet per year - 24,000,000 1968)

(ii) On the basis of 2.5, 400,000,000 feet (33,000,000 feet/year

a rate which is being approached in 1969)
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