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Preliminary Evaluation

of the

GREEN RIVER PROSPECT

HISTORY OF PROSPECT AREA

Uranium was discovered about 12 miles south of the small town of Green
River, Utah in 1880. Oxidized radium ore, averaging 3% U30g, 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 1lies in a shallow syncline which plunges gently north and
into the Uinta Basin. The District borders the also highly 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
Morxison formation, Upper Triassic and Upper Jurassic respectively. The most
important deposits are relatively small and are clustered in the famous Salt

Wash membexr of the Morrison formation on the flanks of the San Rafael swell

about 12 miles west of Greean River, Utah, (Sece Figure 4) and are mainly in



(O,?

vv*vos

¢
£e“ess
~AnG AT
L SRS

‘000

0O 08z
CO0°CEL Y
rregs *
000°C0%
Co0Ccost ¢
Co0°csol

T oan31y

~ =
z.'.~~.'.(_)

A |
R

ooT ‘T I

¢ J B
Qoo 025 9
0C00sE T ™

CCOf0eL T

0ons 03
.00 Qi

052016

La
gt 16
C(\,D‘f «’- , . {‘:8
¢20” CMQ Tk

010
it f * o, A e
CC ': Q .4'4).4 : .
CC0¢Qse’ T ot
50405576 19
LGo0°0TT <3
. 000%03g°T L
~ 4 3
020°Co0° ¢t Gee't

esfora’
CootCotTf o2

000 eIl 0

gfone'e et
,CCOKCOQSﬁ co
CoD e oY c9

L9905,

l""\/‘\b TN &

B S

- .
B0 oA RN
e ey T
L0
.
“"’n"\lnv FTONTR W AT Ty e
ELIVE = SAICOSTO AT

§O5T ‘T Ammuey JO 5T TITCa ;o
X .
20330l
.
STETHY %ooTg onsoed
SOTTOA QuOImuey
cCoT
OUPIOTON BTAIT .
nooniIug UL o

- 5
SrQCouony

renry
i
LIS

STRAT

T"‘"‘ Y-::nv
'S

ucg

*vem

!I'«—-i Gy

san ennpma g
B EeT 2w

§POs) COCCTUTTIRG
’“\‘\

LTINS

Y e i
TSI Laa0U '.-Z»_‘ [EyarRuidg]
0u0YSSMTT 04 TITOT,
BLOT DECOGGY

utecy

Araencrel
'.u_. s

,-.

. QW £2rg rO

QR

aromy 4
0DTXI] MOX
SuTmoin
L2 Byl
93938
AT Y
_.\‘:S'JJ‘JE'S



Figure. 2

NRY

MOUNTAINS

KAIPARO -
WITS.

Uranium mining distriets of southeastern Utah.

~| MONUMENT smmocx\

ST\, SV, IR R ¢ 7 ; S N
VALLEY “Ra0mA ( |

\ P



~Figure 3

> 5
. /}q “ w0 k
S (///Vm -BAS!
\;\l ,\\'\;// ’ - s
e -:\, ’ / / / //;\\ .

\\ A A / e /\\\
S TOWN OF GREEN RIVER Wﬂ\&\

\
o .::;; -
o ﬁ/ w/
TN W el
= N\ B T

NN

CAWVE CP[E’F N
4 TICLIN (\ \:%.;
FE/‘?

,?\ DOME V“ {ﬁ

UPHEA VAL
V) DOME . <

Structure

Structure contours drown ontop of the Chinle
formotion, doshed whars approximately located <

Fault showing downthrown side, doshed
where approximately located

Intrusive mossses of satt ond gypsum

SRS Thickened rolls of salt and gypsum_ not
e/ intrusive beyond” normol ¢1rcf|qrophlc positions

o~ Bom%ciary of Paradox Basin (Modified after Borden,

/&

6"\

O 5 10 U5 20 25 Miles IR
Scale JAMAS

;'}{ ‘%p‘ é\v

\

_ W
\ Structure Contour Iaferval 500 feet //[\\ ~
| Datum is meon sec level J iy

| AN
L N NN i

\



-5 - . Figure 4

R12E R IJE‘ 7(«1' R 15 e R 1G &
6
[ NORTHWEYT 0
X GREEN
X [ TRiveR T
T
DIS|TRICT
oo ..}}r..-. b e T
WeddiQg Bell | Gavi = i
17t \,«La ; b
\ oA

.?7

Pos! Chinte
tormotions

ueky Slrika . ‘/~l i \‘,&_‘\"‘u 8
Lucky S j ;f, ; ‘.____\ e N
e .,
A RO
%";\r'ﬁ.;..n m(-\;' ) i \‘\
P S Pos1 Chinle ) KIMATE AREA OF INTEREST

V4

(GOt ty Dawt
SARILY
; N %

formalions

o “X
r\/ Norin Ma m\
oo

{ ~ G-
j’ Ne.§ 75

. ) Cint No.1 5 2
/W Civtern 4 s

EXPLANATION

Scolt Wosh member of Morrison focmation

Pre- Chinle formotions

Uranium depesit

% Chinle formation
o
#ﬂﬁ

Moss Boack chonnel
4 [od 1] 20
Monitor Butte channel m;‘l\m
tmproved rood bt
®a o m E ° 10 20
Unimproved rood t S o ]
Miies .

e Route of tour




= [

a narrow belt along the western margin of the broad, north plunging syncline
previously mentioned. Tabulax» ore bodies ranging up to S,ObO tons are
generally concordant with bedding and occur in the upper third qf 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. Shafit Mines. Drilling along this trend
starting from surfacec ore bodies (oxidized) has been successful in making
new discoveries. For example, Four Corners Uraﬁium Corporation has drilled
seQeral 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 ﬁiles 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 1.5%
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 min&d 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 mudstone. QOre minerals_are.closely associated with

carbonaceous material consisting of plant residues and petroleum residues.
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ORE PRODUCTION SUMMARY BY DISTRICTS TO END @F
SECCGND QUARTER—IISCAL YEAR 1867°

District Tons of Ore

Contained U,0,  Av. Grade-% U;0,
e, GAteway . 210,691 1,326,518 031 =
_2Green River 542,116 2565365 . 024s T L
Gypsum Valley 8 63 041 -
Henry Mountaing 56,837 457,523 0.40
Moah . 99884 598,039 0.30
Monticello 7,287,284 54,438,650 0.37
Monument Valley 81,675 . 480,128 0.29
Paradox 156,348 893,764 0.29
San Rafacl 593,809 3,033,566 0.26
Shiprock 8,882 ) 60,017 0.34
Thompsons : 106,177 526,683 0.25
Uinta 580 1,958 0.17
White Canyon 1,680,105 8,439,065 0.25
Arizona 38 63 0.08
Salt Lake 445,179 1,883,093 0.21
Unnamex! Districts 1,575 9,450 . 0.25
All Distriots, 11,271,488 74,713,941 0.33

°Compiled by the Ore Reserves Branch, U.S. AEC, Grand Junction Office.



Morrison uranium deposits are however widespread in the four state area.

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

_var%ety of reasons, e.g., poor ore grade; lack of adequate tonnages; 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 conéiderubly; cte. An important feature 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 rhenium 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 reco&ery 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 AREA

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,
Utalh 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 lithologic 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 arca to be highly prospective
uranium country, especially if thé-prospeet arca is very near known mineralization

which could contain unoxidized ore. I[ the prospect has been drilled, all data,
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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 exidized ground and nearhy potentiaily productive
unoxidized or fresh ground. The alteration characteristics and relative
location of such characteristics within a specific area are commonly difficult
to establish without detailed examination of the electric logs and recovered
samples. Most of the Morrison uranium deposits are genctically of the bedded
paleostream type. Many have characteristics 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 necar a bedded paleostream
channel, with potential uranium mineralization. TIf, 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%

cU30g), this doeé not necessarily indicate proxcimity to an ore body. On the
other hand, shows of .01 to .10% cU308 fxom a sand-shale contact could well
indicate an encouraging protore location (unaltered) or altered (oxidized)

location. An unoxidized "

ore body'" is preferred over an oxidized 'ore body"
for the following reasoné: (1) greater tonnages of more consistent grade
can be expected, (2) oxidized ore contains uranium which is out of chemical
balance in favor of radiometrics over chemical U30g, (3) unoxidized ore,
therefore, is either in direct balamce l:1 , versus ., or contains greater
chemical U308 than is indicated by the gamma producing daughter products,
which suggests relatively young mineralization. Of course, an ore must
contain maximum chemical U30g to assure economic mining without dangers of
losing chemical Uy0g during the mining operations, which has happencd 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 have within their geological staff. Many established uranium
companies operate massive drilling programs on their leases without much
detailed knowledge of sediment characteristics and find orc 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 gaiﬁed as to why they
desire to "unload" this particular prospect. They may know, for example,
that entirely fresh (unoxidized) ground with only minor, insignificant
shows of uranium mineralizationlexist, or they may know the area is pre-
dominantly oxidized or altered ground with minor pockets of radiometric
uranium. The latter is commonly 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 "flog" the land they
know is far from promising. If, on the other hand, Atlas are of the ”massiQe
drilling'" type explorationists and the prospect has been sparsely drilled,
and the logs and samples look good, then I would recommend taking up the
prospect.

RECOMMENDATTONS

The present available information on the Green River Prospect suggest
add;tional work is merited. The following procedures appear in order.
(1) Evaluation of Atlas Corpération uranium exploration competency.
(a) By direct contact
(b) Papers written by Atlas personnel

(¢) Ex-Atlas personnel



(2) Evaluation of Atlas Corporation's financial position
(sometimes difficult to acceswith 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
(¢) Type and amount of present mining
(5) Evaluation of All Available Data from Atlas Corporation
| (a) Electric logs
(b) Gawma logs
-(c) Lithologic logs
(d) Samples
(e) Sample analyses
(6) Determination of Ground Water Geochemistry Aspects*
(a) Ground water sample from exploratory holes
(b) Ground water sample from existing water wells
*Note: Will fill in later on details of use and implications
(7) Ficld 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 of- favorability for future mining
(b) Degrece of possibility for existence of economic ore
(c) Recorwmend 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.

-URANTUM 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 Mining Costs (Underground)
Figure l4: Median Estimate of Capital Consumption and Timing fox
Reaching and Sustaining a Production Capability of 500
Tons/Year U40g in Concentrates

Figure 15: Rate of Capital Additions for Hypothetical 1,000,000
Pounds UBOS per Year Operation.

Figure 16: Tabulations of Selected Underground Mines. Development
Cost Per Ton Uj0g.

Figure 17: Mining Cost and Rate Calculations - Typical Costs. (Grants,
N.M. Area: 5 Mines)

Figure 16 tabulations summarizes the primary development costs that
were incurred at sélected underground mines in the Grants area of New Mexicé,
the Big Indian area of Utah (30 miles southeast of Moab, Utah) and various
areas of Wyoming. The tabulations were made on the following bases: Three

underground mincs in each of the above arcas, represent the most difficule
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Uranium Miniag Costs

Open Pit
Range
Stripping
Soft Sediments $0.19 to $0.30/¥d.
Hard Sediments $0.30 to $0.50/¥d.
Mining
Soft Sediments $1.50 to $3.00/Ton

Hard Sediments $3.00 to $4.50/Ton

I'igure. 12

Avereage

$0.25/Yd.

$0.35/vd.

$2.50/Ton

$)+ . OO/TOH

Stripping costs include 8epreciation of equipment of approximately
$0.03 per yard. Mining costs include labor, supplies, maintenance,
supervision, insurance, taxes such as preduction taxes and payroll

taxes, and administrative charges at the mine.

Haulege costs of

approximately $0.04 per ton mile from mine stockpiles to the mill

and offsite charges are not included.

e
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K/

Surfeace Plant
Eqguipment

Shafts:
Rectangular

Circulaxr Concrete
. Drilled
Shaft Stations

Drifting (Tracked)
Wet

Dry
Raising

Operating

Diy Room and Pillar

(On Level)

Wet Room and Pillar
(sub-Ore Haulage)

Long Wall Retreat

-~ L -

Uranium Mining Costs

Underground

Range
$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.

$4.50 - $7.00/Ton

$7.50 - $13.00/Ton

$8.00 ~ $15.06/Ton

o ke

Average
$600,000

$0.25/Ton
$U50/Ft.
$600/Ft.
$0.55 Cu. Yd.

$60/Ft.
$50/Ft.

$6.00/Ton

~$9~50/Ton(y\>y<f\qpb)

$11.00/Ton

Operating costs include lebor, supplies, maintenance, supervision,
engineering, insurance, texes, and administrative charges at the mine.
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YZDIAT ESTINATE OF CAPITAL CCNS

UMPTION AND TIMING FOR REACHING AWD SUSTAINING
PRODUTTION CAP BILITY GF 500 TOLD/{R. U30g 1IN CONCERTRATES. THAOUSARDS OF bOLLARS.

Tize in Years
5

51 2 % 4 5 7 3 9 10U 2, 12
Yajor Activities
Erp ,a.ore.\.ioq end ’ * L - . i
Acquisition 150 300 1450 6oat/ 50 50 © 100 150 250 20 3% 50
; © 1,500 or 3¢¢/1v,
U305 4n reserves : .
Developvent Drilling ' ' 500 50 100 150 150 150 150
750 or 15¢/1b. '
) B304 4in reserves
¥ine Planning, > o
Daveleopment & Equipment- .}50~/ 1,150 3,000 50 150 X0 200 300
4,500 pr 9/wcavel | toa U3Cy ; .
Procesa Planuing, 1505/ 1,5503/ | 3.50Y ¥ sal/ 100 150 %0 250
Deelipn, Consirustiion 5,000 br 10/annwa] ton UzOg .
2nd 3tariup
Toteld By Yearc 150 300 - 459 600 1,030 2,800 6,650 350 650 90 &0 1,200
Total Cumilative 1150 450 900 1,500 2,550 5.550 12,¢00 n2,350 13,000 15,820 15,850 15,850
5 ‘
Cumslstive Iaterest co Pre-production Investzent 1,450
§5% ccopounded 5
Totel ?M Production Investrent and Interest & 13,450 ' j
T 5 Capliel Employzent Estivate 230 2,200 1,600 i
Inva = 16,25¢ = 20 per sarual ton U3l prodvcilca espadility

vasliment excluding Erxploretioan Cost

otes irpdicating approximate critical dates:
3. Tecigicn to Develop for Production.
2/ dne Developzent Contracting.
.2/ Plent Design and Construction Contracting.
&/ Plesnt Brartup end Cre Stockpiiing.
35/ Swert of Full-Seale Producticn.
Exacutes Contracts for Future Delivery of Product.
Stert Product Deliveries

BT 9INBTJ
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= B = “ Figure 16

Tabulations of Selective Underground Mines

Development Cost/Per Ton UsOg



o=

Development Cont (§/#f Uz0g)

1960 1955 1957
- e Sl $/1 Un0g
. O 7R DAY | 150 200 2C0
DEVELOFENT DRILLING (Pre-Producticn) A _
Development Footege Drilled Exloion 90,000" 57,000° 119,000"
Development Drilling Cost fgg@ §0.03 $0.1€
MINE DEVELOPMENT (Pre-Production)
Timing (Shaft Collaring-Sustazined Prod.) 29 Monthas 11 Monéhs 8 Months
Surface Plant & Equipment 566 = $0.05 | 7% = $C.0% | 29% = $0.05
Shaft (Production) 11% = 0.0 | 33% = 0,02 |#2k% = 0,04
Shaft (Ventilation) 11% = 0.01 | Nil Nil Nil Nil
Shaft Stetion K114 )11 Nil Nil -[See (*) above
Shaft Pocket & Sump Tl Nil Nil Nil (See (#) above
Drifts, Crosscuts, Raises, etc. 1% = 0.01 | 17% = 0.0 | 35% = 0.06
Underground Equipment ' 11% = 0.01 | 33% = _0.01 | 124 = _0.02
(2) Mine Develogmsnit Cost 200% = §0.09 |100% = $0.06 [100% = $0.17
COST SUMMATICH $6.10 $0.09 $0.3%
G7) ez—rCost per pound| ef yellow cakej in pllace
P . o S ) = s : —
Develoument Conditions _
(3)#U30g (Reserves & Production) (1/1/64) 16,000,000 7,208,000 2,700,000
Dev. Cost Per Daily Ton of Preduction
Capacity (2x3 + 1) $9,600 $2,160 $2,295
Dev. Cost Per Ton (Excluding Drilling) $1.02/Ten $0.79/Ton $2.31/Ton
Shaft Depth _ 350" - 700" 600"
Shaft Configuration 13' Diameter Rectangular Rectangular
Number Of Compartments 23 % 2i
Numbexr Of Development Levels 1 1l 3
Wster Inflow During Sinking() 3000 GPM Max. Nil Nii
Shaft Lining Or Set Type Concrete Timber Timbex
Water Control (Shaft) Required None None None
Ground Control (Stopes) Required Square Scts Nil Pillars
- & Spiling
Development Relative To Ore Zone Below Ore Below {re On Ore
Mainline Haulage Type Tracked Tracked Tracked
General Crebody Configuration Bedded Bedded Bedded
Roll-¥Front | Palecchannel | Paleochanncl
IMumber Of Ore Herizons Multiple Single Maltiple

Ore Thickness Renge-~Hin.-kax. (4vg.)

57=30" (7')

2'-0' (5%')

ka2 (80)
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Develojicent Cost (§/# UaOsg)

1958 1959 1960
(1) $/# _UnOg N
____[ross ¥ER TAY 1060 1600 1600
DEVELOPMENT DRILLING (Pre-Production)
Development Footage Drilled | 510, 000" 510,000" 121,500
Development Drilling Cost igﬁgg i9;22 igégg

MINE DEVELOPMINT (Pre~Production)
Timing (Shaft

Collaring-Sustsined Prod.)

3% Honths

35 Months

Surface Plant & Equipment 3% =  $0.05 | 26% = $0.05 | 12% = $0.07
Shaft (Production) 20% = 0.03 [22% = 0.04 { 38% = 0,21
Shaft (Ventilation) 7% = 0.01L | Nil Nil - -
Shaft Station: 7% = 0.01 [# 5% = " 0.0L |® 3% = 0.02
Shaft Pocket & Sump 7% = 0.01 [see (¥) above [See (¥) above
Drifts, Crosscuts, Raises, etc. 13% = 0.02 [21% = 0.0k | 29% = 0.16
Underground Equipment 134 = 0.02 | 26% = 0.05 | 184 = 0.10
(2) Mine Development Cost | 100% = $0.15 [100% = $0.29 |100% = §$0.56
COST SUMMATION $0.20 $0.22 $0.65
Develonﬁent Conditions
(3)#Ua0g (Reserves & Production) (1/1/6k) 12,200,000 20,000,000 1,200,000
Dev. Cost Per Daily Ton Of Production
Capacity (2x3 + 1) $1,830 $3,800 $672
Dev. Cost Per Ton (Excluding Drilling) $0.66/Ton $1.05/Ton $2.90/Ton
Shaft Depth ' 850" . 850° 800°
Shaft Configuration Rectangular Rectangular Rectangular
Number Of Compeartments o b) 5 3
Number Of bevelopment-Levcls 3 3 5
Water Inflow During Sinking 150 G Max. | 200 GPM Max. 30 GPi4 Max.
Shaft Lining Or Set Type Timber Timbey Timber
Water Control (Shaft) Required None Grouting None
Ground Control (Stopes) Required Pillers Nil Sand Fill
‘Development Relative To Ore Zone On Ore On Ore Below Ore
Mainline Haulage Type Trackless Trackless Tracked
General Orebody Confimuration Bedded | Bedded Bedded
Stack Paleochannel Roll-Front
_ Number Of Ore.lHorizons Multiple Mwtiple Multiple
Ore Thickness Range--Min.-Max. (Avg.) 6'ask (7') | 6'-60' (13')

6'-79" (10')
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Development Cost ($/# Us0s)

9.

1955 1963 195
()] LS/ Ua0n
[P0 58 BR DAY 300 I 300 LG
DEVELOFXFNT DRILLING (Pre-Production) g
Davelopment Féotagc Drillea 60,000 . 200,000 -
Development Drilling Cost igégé.i ﬁggii . igégl
MINE DEVELOPMENT (Pre-Production)
Timing (Shaft Collaring-Sustsined Prod.) 12 Months - 34 Months 10 Months
Surface Plant & Equipment 26% = $0.05 | 28% = $0.27| 314 = $0.07
. Shaft (Production) 16% = 0.0% | 17% = 0.16 | #34% = 0,10
Shaft (Ventilation) 56 = 0.01 2% =  0.02 Vil Nil
Shaft Station 5% = 0.01 ¥ 4 m_l 0.04 | See (%) above
Shaft Pocket & Sump Nil Nil ISeé (#) @bove | See (*) above
Drifts, Crosscuts, Raises, ete. N%= 0,02 |'38% = 0.37| 143 = 0.0k
Underground Equipment 37% = 0.07 { 11% = 0,11 | 21% = 0,06
(2) Mine Development Cgst 100% = *Qiig 100% = ﬁgégl 100% = 22522
COST SUMMATION $0.22 $1.18 $0.%6
S, N
L. Development Conditions
(3)#U305 (Reserves & Production) (1/1/64) 3,250,000 940,000 678,000
Dev. Cost Per Deily Ton Of Production '
Capacity (2x3 + 1j $2,060 $3,0k0 $UG1
Dev. Cost Per Tom (Excluding Drilling) $1.52/Ton $k.65/Ton $1.51/Ton
Shaft Depth _ 600" 500 300"
éhaft Configuration Rectangular 7%' Diémeter Rectangular
Rumber Of Compartments 3 il '_ 2
Number Of Development Levels 1 1 1
Water Inflow During Sinking "Nil | 200 GFM Max. Nil
Shaft Lining Or Set Type Timber Concrecte Timber
Water Control (Shaft) Required None routing Nene
Ground Control (Stopes) Required Nil Square Sets Pillers
Development Relative To Ore Zone Cn and Below Below Ore Below Ore
Msinline Hasulage Type Tr;cked Tracked | Tracked
General Orebody Configuration Bedded Bedded Bedded
Paleochannel Roll-Front | Paleochannecl
Tamber Of Ore Horizons Single Single Multiple
Ore Thiciness Range--Min.-Max. (Avg.) 6'-8' (65') 5'-26' (9') | 3'-9i' (73)
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Development Cost ($/# UsOg)

57 1950 1960
(1) /% U-0g B
[TONS PER LAY 200 20 250
DEVELOP:®NT DRILLING (Pre-Production) i
Development Footage Drilled 82,000 146,000 115,000
Development Drilling Cost igﬁég ig;gé $0.0%
MINE DEVELOPMENT (Pre-Production)
Timing (Shaft Collaring-Sustained Prod.) 20 Honths 18 Months =
Surface Plant & Equipment 229 = $0.06 | 19% = $0.20 | 18% = $0.02
Shaft {Production) 15% = 0,04 | 12% = 0.06 |Nonc
Shaft (Ventilation) Nil Nil Nil Nil 10% = 0.01
Shaft Stestion See (#) below |[#31% = 0,17 |None
Shaft Pocket & Sump Sce (%) below | See (¥) above |HNone
Drifts, Crosscuts, Raises, ete. #41% = 0.1 31% = 0.17.| 27% = 0.0%
Underground Equipment 224 = 0.06 7% = 0,0k | 27% = 0.0%
(2) Mine Development Cost 100% = $0.27 100% = $0.54 13.00% = $0.11
COST SUMMSTION $0. 42 $0.60 $0. 1l
Developnent Conditions
(3)#U30g (Reserves & Production) (1/1/64) 2,500,000 © 2,300,000 3,500,000
Dev. Cost Per Daily Ton of Production
Capacity (2x% + 1) $3,375 $6,210 $1,5L0
Dev. Cost Per Ton (Excluding Dri;ling) $0.95/Ton $2.10/Ton $0.65/Ton
Shaft Depth 500! 450! (Adit)
Shaft Configuration Rectangular Rectangular None
‘ Number Of Compartments 2%— 3 None
Number Of Development Levels il 2 ]
Water 1nflow During Sinking Nid 50 GPM Max. Nii
Shaft Lining Or Set Type Timber Timber None
Water Control (Shaft) Required None None None
Groune Control (Stopes) Required Nil Pillars Pillsars
Development Relative To Ore Zone On and Below Below Ore Below Ore
Mainline Haulage Type Tracked Tracked Tracked
General Orebody Cenfiguration Bedded Bedded Bedded
Paleochannel Roll-Front Roll~Front
Number Of Ore Horizons- Single Multiple Maltiple
Ore Thickness Range--Min.-Msx. (Avg.) Liro10' (6') 51-3ht (7') | 5'-60' (94}
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Development Cost ($/# UaOg)

: 1960 1958 1959
(1) i $/it Us0g
[TONS PER DAY L0OO 600 £00
DEVELOPMENT DRILLING (Pre-Production)
Development Footage Drilled 225,000 385,000 148,007
Development Drilling Cost $0.05 $0.08 $0.02
MINE DEVELOPMENT (Pre-Production)
Timing (Shaft Collaring-Sustained Prod.) 41 Months 2% Months 7 Menths
Surface Plant & Equipment 17% = $0.11 | 31% = $0.14 | L7% = $0.07
Shaft (Production) %3% = 0.21 | 17% = 0.08| 27% = 0.0k
Shaft (Ventiletion) 2% = 0,01 2% =  0.01 7% = 0.01
Shaft Station 11% = 0.07 2¢ = 0,01 | Nil Wil
Shaft Zocket & Sump 9% = 0.06| 2¢= 0.01] Nil Nil
Drifts, Crosscuts, Raises, etc. i = ©.10 | %= 0.07 % = 0.01
Underground Equipment 11 = 0.07 | 31% = 0.1k 129 = 0.02
(2) Mine Development Cost | 100% = $0.64 [100% = $0.4L6 l100% = $0.19
 COST SUMMATION $0.69 $0. 54 | $0.17
Development Conditions
(3)#U30s (Reserves & Production) (1/1/64) 6,900,000 5,800,000 6,800,000
' Dev. Cost Per Daily Ton Of Production
Capacity (2x3 + 1) $11,000 $l, 400 $1,275
Dev. Cost Per Ton (Excluding Drilling) $7.19/Ton $2.60/Ton $0.75/Ton
Shaft Depth 1500 750! 800"
Shaft Configuration 12' Diameter Rectangular Rectangular
Number Of Compartments b 5 3
Number Of Development Levels 1 d 1
Water Inflow During Sinking High | 350 GPM Max. Nil
Shaft Lining Or Set Type Concrete Timber & Steel Timbef
Water Control (Shaft) Required Grouting Grouting None
Ground Control (Stopes) Required Send Fill Sand Fill & Pillers
Pillars
Development Relative To Ore Zone Below Ore On Ore On Ore
Mzinline Haulage Type Tracked Trackless Trackless
General Orebody Configu;ation Bedded Bedded Bedded
S Paleochannel Paleochanncl Paleochannel
Numnber Of Ore Horizons | Multiple Single Single
© Ore Thickness Range--Min.-Max. (Avg.) 13+-22' (104') | 8'-25' (9%') (95)



S

7
s

29 -

Development Cost (&/# Uz03)

S

1963 1955 1956
(1) $/i7 UnaOs i .
< - [T0aS PhR LAY 250 “CO %00
DEVELOFPMENT DRILLING (Pre-Production)
Development Footage Drilled 40,000 116,000 26,000
Development Drilling Cost Egégi $Qﬂig 22495
MINE DEVELOPMENT (Pre-Production)
Timing (Shaft Collaring-Sustained Prod.) 11 Months 16 Months 2% Months
Surface Plant & Equipment 16% = $0.04 | 3C% = $0.03 | 19% = $0.03
Shaft (Production) 20% = 0.05 | 30% = 0.0% |#31% = 0.05
Shaft (Ventiletion) 8% = 0.02 | Nil Nil 6% = 0.0
Shaft Station W4 = 0,01 | Nil Nidl |See (¥#) above
Shaft Pocket & Sump L¢b = 0.01 | Nil Nil | See (¥) above
Drifts, Crosscuts, Raises, etc. 20% =  0.05 | 10% = 0.01 6% = 0.01
Underground Equipment 28% = 0,07 | 30% = 0.05| 384 = 0.06
(2) Mine Developrment Cost 100% = $0.25 |100% = fgzég 100% = $0.16
COST SUMMATION $0.29 $0.20 3831,
i — Nm—————~ i
Develcpment Conditions
(3)#U30s (Reserves & Production) (2/1/64) 1,200,000 4,800,000 3,700,000
Dev. Cost Per Daily Toan Of Production
Capacity (2x3 + 1) $1,200 $1,600 $1,973
Dev. Cost Per Ton (Excluding Drilling) $1.46/Ton $0.69/Ton $0.85/Ton
Shaft Depth | 4Co" - 550' | -15° Incline
Shaft Configuration L' Dismeter Rectangular: 81x8"
Number Of Compartments b 2" 1
Number Of Development Levels 1 1 -
Water Inflow During Sinking 100 GPM Max. Nil Nil
Shaft Lining Or Set Type Concrete Timber Timber
Water Control (Shaft) Required None None None
Ground Control (Stopes) Required Square Sets Nid Nil
& Lagging
Development Relative To Oxe Zone Below Ore On Ore On Ore
Mainline Haulage Type Tracked Trackless Tracked
General Orebody Configuration ' Bedded Bedded Bedded
_ Roll~Front | Paleochannel | Paleochennel
Rumber Of Ore Horizons' . Single Single Single
Cre Thickness Range--Min,-Mox. (Avg.) 5'-35t (11') | b'-11' (74') l 5'-64' (5%)
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Mining Cost and Rate Calculations

Typical Costs in Grants, N.M. Area of 5 Operating Mines
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and costly primary development projects, and three represcent 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 URANIUM 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 independenk)
produced 6.2 million tons of ore containing nearly 13,000
tons Us0g. 1lst 1/2 '69 about the same rate (2.9 million
tons containing 6,200 tons U308).
3. Currently 15 mills operating
Anaconda )
Kerr-McGee ) Grants, New Mexico

United Nuclear-llomestake )

Tederal )

Petrotomics )

Union Carbide ) Wyoming

Utah Construction ) (Crooks Gap, Gas Hills,

Shirley Basin)
Western Nuclear )
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Company

American Metal Climax *
", TiAnaconda Compan
“sAtlas Corporation *

Cotter Corporation

Federal-American Partnetrs
Kerr-MclGee Corporation *

Mines Development, Inc. *
Petrotomics Company
Susquehanna-Western, Inc.

Union Cartide Corporation-Rifle *
Union Carbide Corporation-Uravan *
Union Carbide Corxrporatiocn-Wyoming
United Nuclear-Homestake Partners
Utah Construction & Mining Co.

Western Nuclear Inc.

URANIUM ORE PROCESSING PLANTS

Location
cf Mill

Grand Juncticn, Colo.
© Grants, New Mexico
Moab, Utah

Canon City, Colorado

Fremont Co., Wyoming
Grants, New Mexico
Edgemont, S. Dakota
Carbon Co., Wyoming
Falls City, Texas
Rifle, Colorado
Uravan, Colorado
Natrona Co,, Wyoming
Grants, New Mexico '
Fremont Co., Wyoming

Jeffrey City, Wyoming

* Produce products other than U30g
*% Abbreviations used:

Alk,
AL
CCDh
C-ppt
RIP
iX

SX
Eluex

Alkaline leach

Acid leach

Counter -current decantation
Caustic precipitation
Resin-in-pulp

Column ion exchange

Solvent extraction

HyS04 elution of resin followed by SX

Operating

ills

Fi?St U308
Delivered
to AEC

June 1951
Sept. 1953
Nov. 1956

L \O Wn

Aug. 1958

Dec. 1959
Dec. 1958
Aug. 1956
April 1962
June 1961
March, 1938
March, 1950
Feb. 1960
Sept. 1958
March 1958

Aug. 1957

Type Process
Used *¥

AL, CCD, SX
AL, RIP

Alk, RIP &
AL, CCD, 3X
Alk, C-ppt.

AL, SX

AL, RIP, Eluex

AL, CCD, SX

AL, RIP, Eluex

AL, €CH, SX
AL, CCD, SX
AL, CCD, S8X
aly GG, ‘B
AL, RIP
Alk, C-ppt.
AL, CCD, IX
Eluex

-

AL, RIP, Eluex

—Lg-.

6T 9an31]
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American Metals Climax )

Union Carbide @Uravan ) Uravan Mineral Belt, Colorado

Union Carbide @ Rifle )

Atlas Minerals (Big Indian District, Utah)
Cotter Corporation (Front Range, Colorado)
Mings Development (Black Hills)
Susquehanna-Western (Fall City, Texas)
4, Rehabilitation and Expansion
Restart Dawn Mining Company Mill @ Ford, Washington
Increase Capacity Petrotomics @ Shirley Basin

i it Kerr-McGee @ Grants, New Mexico

5. Aununounced new mills - Varying degrees of physical and

financial commitments and likelihood. Include:
Utah Construction @ Shirley Basin, Wyoming
Rio Algem @ 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 0il @ Texas
Kerr-McGee @ Powder River Basin, Wyoming

Reserves (Western U.S., 1/1/69)

Function of TPrice

116,000 tons U40g at $ 6.00 price

161,000 tons " " § 8.00 M

206,000 tons 50,00 1
95% of these rescrves are Qithin 50 mile radii of exiting

milling facilities
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C. Prices per 1b./U30g

1. 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 1971 1972 1973 1974
Range $6.45/7.85 $6.88/8.00 $7.13/8.20 $7.13/8.90 $7.13/9.85
Average  $6.85 $§7.20 $7.47 §7.71 $7.95

D. Industry Production Capability

1. Operated at a rate of about 13,000 tons U30g 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 around 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 operatibns 3,852 MW

48 under construction 37,689 MW

32 planned (reactor 28,375 MW
ordered)

9 announced (reactor 8,455 MW

s not ordered) T
104 78,371 MW



MUCLEAR POWER PLANTS v THE UNITED STATES

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

2y

My

coto.

NUCLEAR PLANT CAPACITY
(KILOWATTS)

OPERABLE 3,851,700

BEING BUNT 37,689,200

PLAMNED REACTORS ORDERED 28,375,006

REACTORS NOT GRDERED 8,455,000

TOTAL 78,370,900

ELECTRIC UTILITY CAPACITY BY CONVENTIONAL MEANS
AS OF JANUARY 31, 1969: 291,163,554 KILOWATTS

{over)

LEGEND

OPERABLE m 15
BEING BUILT a 48
*PLANNED (Reoctors Ordered) 9 32

*9 more plants have been announced for which
reactors have not yet been ordered.

U.S. Atomic Energy Commission’
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SITE

ALABAMA
Becatur
Cecatur
Oecatur

ARKANSAS
Londua

CALIFORNIA
Humbald: Bay
Saa Ctamente

Cerral Canyen

Diablo Canyon

D:abro Canyoni

Clay Siation
COLOKABD

Platioviitz
CORRECTICUY

Haudam Nack

Weteiford

Viztertord
FLORIBA

Turkey Point

Turkay Paint

Rezd Levet

F1. Pierce
GEGRGIA

Baxley
1LLESQIS

Morris

Mareis

Morris

Zion

Ziga

Cacdeva

loedove
INDIAKA

Cunes Acces
1ewa

Ceder Rapids
MAINE

Whiscasee!
MARYLAKO

Lushy

fusky
PAASSACHUSETTS

Rewe

Plynocth
MICHIGAN

81g Rock Point

South Haven
jeona Bezch

4

LINKNESOTA
Tik A

Rait Ving
Rl Wing
NESRASKA
Fart Cothoum
Brawnwiiie

Site smot seiecied

PLANT NAME

Browrs Fesry Nuclear Powar Plant; Unit 1
Browns Ferry Nuclear Power Plant. Unit 2
8rowns Ferry Nuclear Power Plant: Unit 3

Arxansas Nuciear One

Rumbait Bey Power Plant, Unit 3
Szn Onefre Nuciear Generating Station

Nialibu Nuclear Plant: Unitt

D:abto Canyca Nuclear Power Plant: Unit 1
Diabla Canyon Nuclear Povser Piant: Unit 2
Rancho Seco Nuclear Generating Station

Ft. St. Viain Muclear Generating Station

Conn. Yankee Atomic Pswer Plant
tilistane Nucleer Poser Station: Unit t
niltstone Nucleac Power Station: Unit 2

Tuckey Point Station: Unit 3
Turkey Point Station: Unit 4
Crystal River Piant: Unit 3
Hytckinson Isiand

€cewin 1. Hatch Nuclear Plant

Oresden Nuciess Power Station: binit {
Dreccen Nuclear Poysar Statioa: Unit 2
Dresden Nuclezr Power Station: Uit 3
Zion Station: Unit 1

Zion Station: Unit 2

Quad-Caties Station: Unit 1
Guad-Cities Staiion: Unit 2

Baifly Generating Station
Buzae Arnold Energy Center: Unit 1
taine Yenkee Alamic Power Plant

nits tauctear Power Plant! Unit 1
it Unit2

Calvert
Catvert Clitfs Nuclesr Power Pi

Yiakee Nucleas Power Station
Pitgrim Station

813 Rack Point Nuctess Plant
Paltsdies Huctear Power Station
Eneiro Fermy Atarsic Power Piznt: Unit 1

¢ C Coo Plait: Uait )
SN 2ot Unin 2

Mafland Nuciose Power Prent: Unit 2

€% River Nuclear Plant

cleze Generating Plant: Unat 1
vclear Generating Plant: Unit 2

Fr. Cangen Stasion: Unkt 1
Coaper Nuciear Statian

CAPACITY

{Kitowatts}

1,064,500
1,084,500
1.064,500

850,000

68,508
430,06¢

462,000
1.86Q,000
1,060,000

800,830

825,060
788,000

200,000
715,000
715,000
1,058,800
1,650,000
115,006
715,080

515,600

750.000

860,600
860,003

175,500
625,080

70.300
709,099
£4,500
1,126,309
1,024.630
1,069,680
833,060

782.000

22,000
555,000
530020
530,609

457.400
778,000

Uttty STARTUP
Tennessee Vailey Authority 1970
Tenciessee Valley Autiarity 1971
Tennessee Valley Authority 1972
Arkansas Power & Light Co. 1972
Pacific Gas & Electric Co. 1963
Southera Calif. Edison and

San Biego Ges & Electric Co. 1967
L.A. Deptof Water & Power 1914
Pacific Gas & Electric Co. 1972
Pacific Gas & Elscteic Co. 1974
Sacramenio Municipat Bistrict 1972
Pubfic Service Ca. of Colorado 1972
Conn. Yankee Atomic Power Co. 1867
Northeast Utilitics 15€9
Rortheast Utilities 1923
Florida Pewer & Light Ca. 1970
Florica Power & Light Co. 1871
Fiariza Power Carp. 1872
Flarida Power and Light Ce. 1973
Georgia Power Co. 1233
Commonvesith Edison Co. 1359
Coramonuealih Edison Co. 1988
Cammonae2ith Edisan Co. 1859
Commonweaith Edizon Co. 1872
Comasanweaith Eéison Co. 1673
Comm. Ed. Co.~la.~1.Gas& Elec. Co. 1870
Comm, £d. Co.~la.~1Il. Gav & Elec. Co. 1571
Northern indiana Public Service Co. 197C's
lowa Electric Light and Power Co. 1973
Maine Yankee Atamic Power Co. 1872
Baitimore Gasand Efectric Co. 1973
Baltimore Gas and Electric Co. 1974
Yankee Atomic Electric Co. 1980
8eston Edison Ce. 1871
Consuness Powver Co. 1562
Consuners Pewvyer Co. 1365
Detecit Edison Co. 1853
Gauoit Edison Co 1974
Ingiana & Wichigan Electric Ta. 1972
in:tiuna & Mickicen Elecuie Co. 1873
Cansuniers Power Co. 1974
Consumers Power Co. 1975
Ruiat Copperziive Power Assoc. 1862
Norther:i States Power Co. 1970
Northern States Pawer Co. 1972
Nocthern Staies Pawer Ce. 1974
0maha Pubiic Power District 1871
Consi:mers Pubiic Poweer District and

tewa Power and Light Co. 1972

SITE

NEW HAMPSHIRE
Seabrook

NEW JERSEY
Toms River
Salem

Salem

NEW YORK
{ndian Paint
indian Paint
ladian Point
Scriba
Rochester
Shoreham
Lansing

Seriba

NORTH CAROLINA
Seuthport
Sauthport

QHI0
0ak Harhor

OREGCN
Reinier
PENNSYLVARIA
Pzach Bottom
Peech 8ottem
Peach Bottom

Shianinaport
Shigpingoort
Gofisberough
Gelgsborough

SCUTH CAROLIRA
Hartsville
Sens:ca
Ssnica
Saacca
TENNESSEE
Qaisy
Daisy
VERMGNT
Vernon

VIRGI?IA
Gravel Neck
Graval Neck
Louisa County

WASH{NGTON
Richland

WISCONSIN
Genoa
Two Creeks
Twe Creeks
Carlton

PLANT NAME

Seabrook Nuclear Station

Oyster Creek Nuclear Power Plant: Unit 1
Salem Nuclear Generating Station: Unit §

Salem Nuclear Generating Station: Unit 2

Iadizn Point Station: Unit 1

Indizn Paoiat Station: Unit 2

Indian Paint Station: Unit 3

Niae Mile Point Nuclear Station
R.E.Ginna Nuctear Power Plant: Unit §
Shozeham Nuclear Power Station

Belf Station

Nine dite Peint Nuclear Station

Brunswick Steam Electric Plant: Uait 1
Brunswick Steam Electric Plant: Unit 2

Davis-Besse Nuctear Power Station’

Trojan Station

Peach Bottom Atomic Power Station: Unit 1
Pezch Bettom Atormic Paveer Statien: Unit 2
Poach Beottom Atomic Power Station: Unit 3

Shippingpart Atomic Power S2ation: Unit 1
Beaver Valtzy Pewer Staticiv: Unit 1
Three Wile Islzad Nuctear Station: Unit 1
Three Mile isiand Nuclzar Station: Unit 2

H.8.Robinson S.E.Plant: Unit 2
Oconee Nutlear Station: Unit 1
Oconze Nuclear Station: Unit 2
Gconze Neclesr Stetion: Unit 3

Sequoyzh Nuciear Pawer Plant Urit

Sequayzh Nucizar Power Plant; Unit 2

Vermant Yankee Generating Station

Surry Pciwer Station: Unit 1
Surey Poveer Station: Unit 2
North Anna Power Station: Unit 3

N-ReactorAVPPSS Steam

LaCrasse Boiling Water Reactor

Point Beach Nuclear Plant: Unit }

Poin: Beach Nuclear Plant: Unit 2
Kewaunee Nuclear Power Plant: Unit 1

Figure 20

CAPACHTY
{Kilawatts)

860,090

515.000
1,050,000

1,650,000

255,000
873,000
9£5.300
£02,000
423,030
200,000
833,000
1,115,809

815,00G

821.630
821,000
821,600

872,000

1,118,003

40,569
1,065.500

831,88
15,039
1,052,860
1,652,800

£63,060
841,163
€41,100
843,163

1,128,005
1,124,930

513.9G0

780,000

£0,600
454 500
454,600
521,000

UTILITY STARTUP
Public Sesvice Co. of N.A. 1374
Jersey Central Power & Light Ca. 19€8
Puhlic Serice G2s and Electric Co.
of Wews Jersey 1973
Public Service Gas end Electric Co.
of New Jersey 1873
Consolide:eg Edizon Co. 1582
Consolidazed Edisen Ca. 1570
Conselidated Edisor: Co, 1871
Miagara Mohawk Poser Co. 1563
Rochester Ges & Electric Co. 1985
Long Is!snd Lightag Co 1575
New York Siatr £lacizic & Gas Co. 1873
Conscldztad Edisor Co.-Grange and
Rucklaand s, Inz. 973
Powar Authority of Stete of N.Y. 573
Caratficia Powser and Light Co 1523.
CarolinaPawer ang Ligirt Co. 1974
Ceroling Povyar 2ad Light Co. 1978
Totedo Edisnn-Clevelznd Electric
Hlumirating Co. 1974
Portiend Generai Efectric Co. 1974
Philadalghia Electric Co. 19455
it 1871
1373
1875
1977
1357
18712
Meicop 1571
HMatr . 1873
Penngyivania Povsr and Light 1975
Pennsylvania Pourerand Ligh 1677
Caroliia Powser & Light Co. 1978
uie Power Co. 1571
Cuke Fuwaer Co. 1677
Ouke Powrer Co. 1573
Teavevsze Valiey Avthority 1233
Tennezcze Valiey Autharity 1922
Verment Yankee Huclear Power 1470
Corp.-Grzea Mt Power Corp.
Virginsg Eiectric & Power Lo, 1871
Virgisia Electric & Povar Co. 1972
Viigin Electric & Power Ca. 1874

Viastingion Public Pawer Sugply System i

Bairyiand Power Cooperative
Wizconsin #ic Power Co.
Wiscensin Michizsn Power Co.
Wisconsin Public Service Co

1387
1370
N
1472
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2. Annual replacement of burned up material requires ranges from
0.25 tons U30g per MW in the first year to around O.il tons per
year in later years. Varies with the time and amount of plutonium
recycling. Overall average about 0.15 tons U308 per MW per year.
3. During 30 year life of a nuclear plant somewhere between 4 and 5
tons U3@g will be required per MW.
4, Tead Times -

a. 18 to 30 months Uz0g to initial core (24 months most commonly
used) 12 té 24 montﬁs U30g te reload (15 wmonths most commonly
used)

b. The uranium mining industry concerned about lead times necessary to:
(i) remeve wmaterial from place of depesit and convert to

concentrate
(ii) find and develop new deposits and facilities to maintain
| a continuing production capability

(1ii)8 to 12 years ((i) + (ii))

IV. Market for UsOg

1. Fast moving situation
2. Annual Rates

a. Requirements (U.S.)

1969 ~ 11,900 tons U30g

(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

(Excceds 1961 peak of 18,000 tons produced)

1980

38,000 tons

1990 - 65,000 to 70,000



b. Delivery Commibtments

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 tens U,S, Commercial (Requirement 7,500)
~ 150 tons Foreign
1972 - Peak year of Commercial Commitment
12,400 tons U.S. (Requirement 12,500)
.210 tons TForeign
No commitments past '80
3. Cumulative Requirements & Commitments
a. Requirements 69 thru 80 AEC & Commercial - 250,000 tons Uj0g
b. As of 7.1/69, 80,000 tons U30g known to be committed to

contract (AEC and Commercial) through same period.

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 eclement of capability is reserveé, 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 elements:
(i) Replacement of Production
(ii) Maintenance of sufficient reserve to sustain production

for a time equal to that necessary to find and develop
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new deposits and bring to the point of sustained pro-
duction so as not to endanga capability (8 to 12 years).
Talk about 8 year forward demand as a minimum adequate

reserve (personally prefer 10 ycar).

1

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

1/1/81

410,000 tons U30g
Look at amounts converted to reserves 1969-1980 from 3 standpoints
(1) To keep from complete depletion by 1980 -- 104,000 tons
(ii) To replace requirements -- 250,000 tons Us0gor 22,000
tons/year. (Compare with 1968 - 26,000 tons)
(iii) To meet requirements and end up with 8 year forward
" peHEEE Gt bhe lend of AO5F v 500, 000 Eome U40g or

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

VI. 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.

b.

To raise capability to 38,000 tons per year by 1980 will cost
at least $500,000,000 in capital investment other estimates
suggest closer to 1 billion.

Does not include exploration. Another 1/2 billion

Barometers of Exploration and Development Effort

Qe

Land Acquisition

(1) 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.

Drilling

1966 - 4,200,000 feet 42% Eﬁpl. 58% Dev,

1967 - 10,764,000 feet 50% Expl. 507% Dev.
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1968 -~ 23,800,000 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 Method).

a. Several 1b./foot factors could be drived,

Historical (194801968) | 7#/ft.

Last ten years (1959 - 1968) 2.44/ e,
Last 3 yeafs (1966-1968) 2.6#/f£.
Last year (1968) 2. 24/ £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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