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'!his report has been prepared in response to a request by the Bureau 

of I.arx:l Management (aIM) Fairbanks Alaska District Office that the Bureau 

of Mines quantitatively assess the potential SUWly of minerals fran 

1..U'rliscovered deposits in the White Mamtains National Recreation Area 

(~) ani the western part of the North Steese National ConseIVation 

Area (SNCA) in Alaska. '!be assessment will be used to assist in future 

lani-use decision-maJd.n;J. Resource Management Plans (R-!Ps) for the ~ 

ani the SNCA were ~roved by the 81M in 1986. '!bese plans inp::JsE:rl 

significant restrictions on new mineral develcpnent in the tW'O areas. '!be 

level of ~lic concern rega..rdi.n;J these actions, especially on the part of 

the m:in.irg irrlusb:y, has ~ 81M to seek additional information about 

the potential SUWly of minerals fran the tW'O areas with assistance fran 

the Bureau of Mines. 

'!be assessrrent fcx::uses on an area within the ~ ani the SNCA which 

has been administratively closed to mineral entry. '!be stu:iy area 

encanpassed aI=Proximately 1.24 million acres ani included all of the ~ 

ani the western portion of the North SNCA (fig. ES-1). 'Ihree quantitative 

estimates of the potential SUWly of minerals fran the stu:iy area were 

develqled: 

1) For all lan:ls in the study area, asstmri..n;J that they are open to 

mineral entry-the baseline analysis; 

2) For those lan:ls which have been closed to mineral entry; ani 

3) For eleven prospective mineral activity areas, asstmri..n;J that all 

are open to mineral entry. 
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For ~ of this study, the potential SlWly of minerals is defined as 

the quantity ani value of metal(s) that CCAlld be produced fran 

urrli.sccvered deposits which may exist in the study area. '!be study 

specifies varyin:] ec:oncrnic corrlitions, ani assumes that the deposits WOlld 

be discovered if access YJere penni.tted, ani that current or nearly 

feasible technolcqies WOlld be used. 

Mineral Errlowment of the Study Area 

Based on current knc7.Nledge of the geology of the study area, eight 

types of urrli.sccvered mineral deposits YJere pre1icted to exist in the 

study area: tin greisen; tun;Jsten skanl; gold vein; polyrretallic vein; 

sediment-hosted lead-zin::; rare earth; alkalic-associated gold; ani placer 

gold deposits (figs. ES-2a ani ES-2b). Deposits of these types typically 

contain varyin:] anounts of tin, silver, tantaltnn, tun;Jsten, gold, lead, 

zin::, uranitnn, thoritnn ani rare earth oxides (REX». 

Analytical Amroach 

'!be procedures used to evaluate the mineral SlWly potential of the 

VHffiA/SNCA study area consist of four major canponents: (1) a quantitative 

mineral resan:ce aR>raisal; 2) an en;Jineerin:] cost analysis; 3) the 

specification of a set of econanic ani policy analysis assurrptions ani 

metal price scenarios; ani 4) a Potential SUWly Analysis Ccl1p.Iter Model 

(PSAQot) which integrates these CClTp:>nents. '!his analytical system 

develq:s estimates of the econanically recoverable resan:ces which may be 

present in the study area. Because there is urx::ertainty in this regard, 

the estimates are expressed in the fom of prOOability distribltions. 

Finally, estimates are made of the potential intJacts of developin:] the 
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different types of deposits on the enployment, incane am aItp.It of the 

Fairbanks regional econany. 

'Ibe evaluation based on these procedures was a joint effort by the 

Alaska Division of Geological am Geq:tlysical SUrveys (AI:GGS), the u.s. 

Bureau of Mines (B:M), am the u.s. Geological SUrvey (USGS). 

1: 'Ibe Baseline Analysis 

At current metal prices (1987 anrrual averages), the estimated average 

net present value (the annmt by which cti.scamted revenues exceed 

discounted costs), or NPV, of the prospective Ul"rliscovered deposits within 

the study area is $42.1 million. '!here is a 90 percent dlance that the 

total NPV is between $0 am $120 million. Only three of the eight 

prospective types of deposits within the study area are likely to be 

econanically recoverable. '!bey are: 1) alkalic-associated gold deposits, 

2) gold veins, am 3) gold placers. Figure ES-3a shows the location of 

lards within the study area which cxW.d contain econanically recoverable 

deposits other than gold placers at current prices. Econanically 

recoverable gold placer deposits cxW.d be located in streambeds throughout 

the area (fig. ES-2b), rut are IOOSt likely to cxx::ur in the southern part 

of the WMNRA in Beaver Creek, Nane Creek am their tribltaries (the higher 

potential streams shown in fig ES-2b). At current prices, gold am silver 

are the only CUlltutities estimated to be econanically recoverable fran the 

study area. 

At twice current prices, the potential SUWly of minerals fran the 

study area cxW.d be significantly larger than that estimated at current 

prices. Estimated average NPV. in::reases aIt'roximately frur am a half 

times, fran $42.1 million to $193.3 million. '!here is a 90 percent dlance 
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Figure ES-2a. Location of Lands Favorable for 
Various Types of Non-Placer Mineral Deposits 
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Figure ES-2h. Location of Streams Tested for 
Gold Placer Potential 
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Figure ES-3a, Location of Lands which Could Contain 
Economically Recoverable Resources at Cun-en t Pl'ices 
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Figul'e ES-3b, Location of Lands which Could COlltain Economically 
HecoveraLle ResoUl'ces at Two Times Current Prices 
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that the total NPV' of prospective 1..D"rlisoovered deposits within the area is 

between $0.2 million arrl $780 million. At this higher price level 

economically recoverable reso.n:ces cool.d be present in all eight types of 

deposits. 

Figure ES-3b identifies the location of the larrls within the study 

area which could contain economically recoverable resources at twice 

current prices. Again, gold placer deposits which contain economically 

recoverable resources cool.d exist in streambeds throughaIt the area, but 

are concentrated in southern~. At this price level the potential 

supply of minerals fran the study area includes quantities of lead, rare 

earth oxides (RED), tantalum, tin, tun;Jsten, uranium an:i zinc, in acXlition 

to gold an:i silver. 

2: 'The Value of Minerals on I..arrls Closed to Mineral Entry 

within the study area, awrox:iInately 44 percent of the larrls 

identified as geologically favorable for non-placer mineral deposits were 

closed to mineral entry by the WMNRA arrl the SNCA IHls (fig. ES-4). 'This 

includes all of the larrls favorable for 1..D"rlisoovered polymetallic vein an:i 

sediment-hosted lead-zinc deposits; IOOSt of the larrls favorable for 

UI"rliscovered tin greisen deposits; IOOSt of the larrls favorable for 

tu.n;}sten skarn deposits an:i a portion of the larrls favorable for 

alkalic-associated gold an:i rare earth deposits. In acXlition, the IHls 

have prohibited new placer :mi.nin;J throughout IOOSt of the study area. 

one measure of the effect of these restrictions on mineral access is a 

reduction of $3 million in the average NPV' of mineral resources in the 

area - fran $42.1 million to $39.1 million (at current prices). since 

only gold bearirq deposits are likely to be economically recoverable at 

current prices, this reduction (or ~rtuni.ty cost) resultirg fran the 

RMJ?s is a consequence of the closure of larrls which are geologically 

favorable for alkalic-associated gold an:i gold placer deposits. 
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Figure ES-4. Accessibilily lo Mineralized Lands In The Sludy Area 
As A Result of Land Use" Designalions In WMNHA/SNCA 
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On average, a~roximately 112, 000 amces of gold, or about 10 percent 

of the gold estilnated to be potentially recoverable fran the stlxly area 

urrler the baseline analysis has been made inacx::essible by the R-tPs. '!here 

is a 5 percent dlance that at current prices lOOre than 200, 000 amces of 

economically recoverable gold worth lOOre than $88 million has been 

foregone as a result of limitjn;J mineral acx::ess. 

At twice current prices the estilnated average total NPV of the mineral 

resources made inacx::essible by the R-tPs increases fran a~roximately $3 

million to $72 million. On average, the R-tPs have reduced the baseline 

supply potential of the area by ClR'roximately 22 percent for gold, 100 

percent for lead, 14 percent for RED, 96 percent for silver, 100 percent 

for tantalum, 94 percent for tin, 25 percent for tun:;Jsten, 20 percent for 

uranium, am 100 percent for zinc. 'Ihese reductions anrJUnt to over $1. 7 

billion on average in foregone mineral production values. '!he foregone 

mineral develcpnent will also result in a loss of direct am in:lirect 

economic benefits to the state am local ecollClny. 

J : Prospective Mineral Activity Areas 

I.arx:l-use decisions within any management unit are based upon the 

perceived values of the resources (e.g. wildlife, forestry, scenic, 

watershed, recreation am mineral) within specific geograpti.c areas of the 

unit. Based on the preliminary results of the potential supply analysis, 

the BIM identified eleven prospective mineral activity areas within the 

WMNRA,ISNCA study area (fig. ES-5). Estilnates of the potential quantities 

am values of minerals whidl may be econanically recoverable fran eadl of 

the prospective activity areas within the stlxly area were developed to 

assist the BIM in future management actions. 
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Based on what is presently known aboot the geology of the areas, it is 

virtually certain that area 11 contains untiscovered gold placer dep:sits, 

ani very likely that areas 5 ani 8 contain untiscovered dep:sits of other 

types (table ES-1) • '!here is aJ;:.Proximately one chance in two that 

dep:sits exist in areas 4 ani 7, ani one chance in three of at least one 

untiscovered dep:sit in area 9. Activity areas 1, 2, 6 ani 10 have 

between one ani two chances in ten of a dep:si t, ani area 3 has one chance 

in one hUl"Xired. 

'!he prd::lability that dep:sits exist that v.oll.d be econanically 

recx:JVerable at current metal prices is highest in area 11 (60%), followed 

by area 8 (11%). For the rerna.ini.rq areas, the prd::lability of econanic 

deposits at current metal prices is less than 1%. AssuInin;J that econanic 

deposits are fCA.lI'Xi, the average NW is highest in activity area 10 ($597 

million), area 8 ($347 million) ani area 5 ($267 million), followed by 

areas 4, 6, 7 ani 9 ($25 to $66 million), areas 1 ani 11 (less than $10 

million), ani areas 2 ani 3, in which econanic dep:sits were \ml.ikely. 

'!he activity areas were also analyzed at three tilres current prices at 

the request of BIM. At these higher prices, it is alm::lSt certain that 

econanic dep:sits exist in area 11, ani there is aJ;:.Proxirnately one chance 

in two that they exist in areas 5 ani 8 as well. '!here is one chance in 

eight for econanic deposits at these higher prices in areas 4 ani 7, ani 

one chance in 14 for area 9. '!here is less than one chance in twenty for 

econanic deposits in areas 1, 2, 3, 6 ani 10. 

AssuInin;J that the study area was cpm to mineral entry, the areas 

estimated to be IOOSt likely to experierx:e mineral activity at current 

prices are 8 ani 11, joinej by area 5 at higher prices. If mineral 

develqmerrt did, in fact, take place, the largest NW is estimated to 

result fran min.irg activity in areas 5, 8 ani 10 at current prices, ani 

fran min.irg activity in areas 4, 8 ani 10 at three tilres current prices. 

ES-ll 



Table ES-l. Mineral Deposit Probabilities anj Average Net Present Value of Economic Deposits In Eleven 
Activity Areas in the White Mountains National Recreation Area anj the steese National Conservation Area. 

At OJrrent Prices: At 'Ihree Tilres CUrrent Prices: 1 
Activity Pl:'c:bability Prctlability of Average NPV $106 Prctlabili ty of Average NPV $106 

Areas of Deoosits Econanic De~its __ LCorrlitional) Econanic Deposits ( Corrlitional) 

1 0.110 0.002 8 .012 20 

2 0.100 0.000 0 .000 0 

3 0.010 0.000 0 .006 30 

4 0.460 0.005 66 .131 482 

5 0.940 0.001 267 .424 171 

6 0.190 0.003 27 .034 81 

7 0.560 0.008 63 .137 181 

8 0.990 0.108 347 .521 338 

9 0.320 0.002 34 .076 177 

10 0.090 0.002 597 .013 464 

11 1.000 0.595 3 .984 13 

1 '!he OORiitional average Net Present Value for an area may decline as prices increase, since the values fran 
marginal deposits are averaged with those of highly profitable deposits. For exanple, an activity area with a 
sin:Jle recoverable deposit havinj a NPV of $20 million at rurrent prices has a corrlitional average NPV of $20 
million. At higher prices the NPV of this deposit may increase to $30 million, arrl another deposit may becaoo 
recoverable with an NPV of $2 million. '!he corditional average NPV at the higher prices is then ($30 + $2) / 2, 
~r $16 million. Il e _ e 
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Backgrouni 

'!his report has been prepared in response to a request by the a.u-eau 

of I.an:1 Management (BIM) SteesejWhite lbmtain District Office in Alaska 

that the a.u-eau of Mines quantitatively assess the potential SUWly of 

minerals fran urxliscovered deposits in the White M:Ilmtains National 

Recreation Area (WMNRA) am part of the steese National Conservation Area 

(SNCA). Results of the assessrrent will be used durin; future lam-use 

decisions affectin; these bJo management units. 

'Ihe WMNRA am the SNCA are adjacent areas aR'I'Oxilnately 40 miles north 

of Fairbanks, Alaska (fig. 1). 'Ihe WMNRA, enc:::arpasses aR'I'Oxilnately 

1,000,000 acres am includes the Beaver Creek National wild am Scenic 

River. It was established in 1980 by the Alaska National Interest I.anjs 

Conservation Act (ANIlCA, P. L. 96-487) for p.lblic outdoor recreation use, 

for the conservation of values which contril::.ute to p.lblic enjoyment, am 

for such utilization or disposal of natural resa.m::es as will prarote, be 

c::arpatible with, or not significantly inpiir p.lblic recreation. 'Ihe SNCA 

was established by the same act which provides for a program of nultiple 

use am sustained yield, am for the maintenance of the area's 

envirorunenta! quality. A corridor of state-owned lands divides this 

1,220,000 acre management unit into bJo separate parts: the North am 

Salth SNCA. '!he North SNCA shares its \VeStem ~ with the WMNRA. 

'lbe Salth SNCA is saItheast of the North SNCA, am includes the Birch 

Creek National Wild am Sceniq River. 
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Figure 1. White Mountains National Recreation Area and Steese 
National Conservation Area Location Map and Area Place Narnes 
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Resoorce managerent plans (RMPs) for the Ovo units1 were awroved by 

the BIM in 1986. 'Ihe plans in::ll¥ie significant restrictions on new 

mineral develcpnent, especially in the~. '!he level of plblic concern 

regardin:;J these actions, particularly on the part of the m:i.nirq .in:lustry, 

has spJrred the BIM to seek a IOC>re tho~ assessment of the mineral 

values of the Ovo areas, with assistance fran the 8Jreau of Mines, the 

Alaska Division of Geological am Geqilysical SurJeys am the u.s. 

Geological SurJey. 

'Ibis assessment focuses primarily on those lards within the ~ am 

the SNCA which have been administratively closed to mineral entJ:y as a 

result of their respective RMPs. '!he stu:iy area enccrrpasses aRJroxllnately 

1.24 million acres am includes all of the ~ am the TNeStern portion 

of the North SNCA (fig. 2). 

Study Objective 

'!he stu:iy oojective is to provide quantitative estimates of the area's 

pXential mineral SUWly fran three perspectives: 

(1) A baseline analysis which assumes all lards are open to mineral 

entJ:y: 

(2) An analysis of the mineral values of only those lards closed to 

mineral entJ:y by the current RMPs: am 

(3) A baseline analysis of the pXential SUWly of minerals fran 

eleven prospective mineral activity areas within the stu:iy area, 

delineated by the BIM on the ~is of the pre1imi.nazy stu:iy results. 

1Record of Cecision Resoorce Management Plan for the steese National 
Conseryation Area am Record of Cecision Reso.lrce Managerent Plan for the 
White f.bmtains National Recreation Area. Bureau of I.arrl Management, 
Fairbanks District Office, February 6, 1986. 

3 



e 

Figure 2. 

WHITE 
MOUNTAINS 

NRA 

.+ 
N 

Sludy Area Within the While Mounlains 
NHA and The Steese NCA 

. -~ 

-, ...... " 

NORTH 
STEESE NCA 

'c 

, 
~ -_I 

- - - --- ---- - --- - - --- ----- - - - - - - - - - - - - - - - - - ---- - - ---- --, , , , , 
- ____ -.1 

H---J] Study Area 

" 

SOUTII 
STEESE NCA 

/ , 

" 

.p. 

e 



For the plI'pOSeS of this study, potential mineral SUWly is defined as 

the quantity am value of metal(s) that ccW.d be produced fran 

un:liscovered deposits which nay exist in the study area un:ler stated 

ec:onanic am teclmolcx;Jical con:titions. '!he study asstmIeS that the 

deposits WCAlld be discovered if access were permitted, an:! that currently 

available technology WCAlld be used. '!he estimated quantities am values 

of the potentially recoverable minerals in the secord case above are 

measures of the mineral SUWly an:! ec:onanic c::onsequerx:es of the mineral 

access restrictions which currently awly to the area. '!he activity area 

analysis illustrates the type of infonnation which ccW.d be provided 

earlier in the plannirg process, an:! which ccW.d inprove the effectiveness 

of decisions on those lams whidl nay contain ec:onanically recoverable 

mineral resam::es. 

Methodology am Its Ag2lication 

'!he procedures used to evaluate the mineral SUWly potential of the 

~SNCA study area consist of five najor activities (fig. 3): (1) a 

geolcx;Jic analysis; 2) an en;Jineerirq analysis; 3) the specification of a 

set of ec:onanic am policy analysis asslll'l'ptions am metal price scenarios; 

4) the developnent of a Potential SUWly Analysis catp.lter t-kxlel (PSAot): 

am (5) estimation of the potential regional ecOIaniC iIrpicts of mineral 

developnent. 'Ihe PSAot statistically estimates the quantities an:! values 

of the potentially recoverable mineral resam::es within the area based on 

the products of the first three activities. A detailed description of the 

potential SUWly analysis methodology, the results of the geolcx;Jic 

analysis, the results of the en;Jineerirq analysis, the structure am 

execution of the PSAot, am the regional ec:onanic iIrpict analysis are 

provided in ~ces A,B,C, 0 am G, respectively. 
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Engineering Analysis 

Geologic Analysis Economic and Policy 

Potential Supply Analysis 

Computer Model 

,r 
Major Results 
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quantities, values, costs, and 
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impacts of potential minerai 
activity on regional employment, 
income, tax and other ',?,je'1ues 

Analysis 

Figure 3. The Potential Supply Analysis System 
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'!he evaluation was a j oint effort by the Alaska Division of Geological 

ani GEqilysical Smveys (AOOGS), the u.s. an:eau of Mines (BE), ani the 

u.s. Geological Smvey (USGS). Its results reflect the a.u-rent 

urrlerstan:lin; of the study area's geology by these three agencies ani are 

based on: 1) quantitative estbnates of the area's mineral resource 

characteristics; 2) BE capital ani operatirq cost estbnates for 

devel~irq ani producirq the types of mineral deposits whidl mght exist 

within the area; ani 3) the use of a disc:amted cash flow analysis to 

detennine whether prospective deposits wcW.d be ecxn:mically recoverable 

if discovered. 
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Cl1apt:er 1 

MINERAL ENJX:HfENI' OF '!HE SlUDY AREA 

As a first step in the potential SUWlyanalysis, geologists fran the 

AOOGS, the EaoI am the USGS identified those tracts of lam within the 

study area whidl they considered to be geologically favorable for the 

occurrence of specific types of urxtiscovered mineral deposits (mineral 

terranes). Selected tracts were then assessed to detenn.ine: (1) the 

likelihood that they contain one or Il¥)re un:liscovered deposits; am 

(2) the mnnber, size, metal grade(s) am depth of those deposits, shcW.d 

they exist. '!he assessed mineral resQll"Ce characteristics associated with 

eadl of the selected tracts are fc:mxl in ~ B. 

'!he delineated tracts am the estimates of their associated mineral 

resource characteristics reflect the current un:ierstarrl:in of the geology 

of the area am are based on literature search am field studies whidl 

include detailed geologic mawir'g, geo:hemical am geq:hysical studies, 

am examination of knc:Iwn mineral ocx:urrences (Weber et al, 1987; Smith et 

al, 1987; Fechner et al, 1988; Wazner et al, 1988). Since there is 

uncertainty regardin;J the characteristics of urxtiscovered deposits whidl 

might exist in the area, the l1\.lIlV::)ers, sizes am grades of prospective 

deposits TNere expressed as probability distr:iliutions. 

'!hese geologic data enable estimates to be made of the quantities of 

metals whidl may constitute the mineral en:lowment of the study area, am 

provide the infonnation necessazy for an evaluation of the economic 

recoverability of those metals. '!he mineral en:lowment of the study area 

8 



is defined as the total Fhysical quantity of each rretal or mineral which 

coo.l.d be contained in prospective urdiscovered deposits which exceed 

m:ininum tonnage ani rretal grade con:titions established by the geologists. 

Location of Mineralized Larrls 

Figures 4a ani 4b show the location of those lams within the study 

area identified as geologically favorable for the occurrence of 

t.U'rliscovered mineral deposits. Larrls favorable for selected types of 

non-placer mineral deposits are located primarily in the SC\lthern portion 

of the~, ani alon:;r a mineralized zone which exterxis fran the 

northeastern quadrant of the WMNRA dCM'lWard ani to the SC\ltheast alon:;r the 

geograFhic bc:mrlary separatin:;r the WMNRA ani the North SNCA (fig. 4a). 

Several of the delineated mineral terranes overlap the bc:mrlary between 

the two areas (fig. 1). Although this mineralized zone has had relatively 

little exploration to date, nurnercA.lS tin prospects have been identified in 

the vicinity of Mount PrirxUe, Lime Peak, ani in northwest portions of the 

North SNCAi rare earth occurrences (associated with thoritnn or uranitnn) 

exist in the Mount PrirxUe area (fig. 2) i ani lead ani zinc occurrences 

have been fOl.U'rl in the northeastern portion of the WMNRA. 2 , 3 Placer 

gold has been recovered fran the area since the tun1 of the century ani 

n\.ll'!leZ"alS sedirrent sanples taken suggest that the potential for 

urdiscovered placer gold deposits also exists in streambeds t:.hrc:u:Jhoot the 

area, rut con::entrated in the soothern ~ (fig. 4b). 

2Proposed Resource Management Plan/Final Envirornnental Impact 
statement for the steese National Conservation Area, atreau of I..arrl 
Management, FallDanks District· Office, November 2, 1984. 

3Proposed Resource Management Plan/Final Envirornnental Impact 
statement for the White Malntains National Recreation Area, atreau of I.anj 

Management, FallDanks District Office, November 2, 1984. 
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Figure 4a. Location of Lands Favorable for 
Various Types of Non-Placer Mineral Deposits 
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Figure 4b. Location of Streams Tested for 
Gold Placer Potential 
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Prosoective Types am Nt.lI'rbgs of UndiSCX"Vered Deposits 

Based on the geological evaluation, the mineralized lams outlined in 

figures 4a ani 4b have the potential to contain eight major types of 

mineral deposits: 1) alkalic-associated gold deposits, 2) gold placers, 

3) gold veins, 4) polymetallic veins, 5) seclilnent-hosted lead-zinc 

deposits, 6) tin greisens, 7) 'tun;Jsten sk.anIs, ani 8) rare earth deposits. 

'!he likelihcxxi that un::liscovered deposits of eadl type exist, an::! the 

minin'lIIn, maximum an::! average rn.mlber of deposits whidl cc:W.d be present, 

assumin:;J that at least one exists, are presented in Table 1. Geologic 

irrlications are rrost favorable for the presence of gold placer deposits 

(100 percent chance - irrlicatin:; that the geologists \tJeI"e virtually 

certain that there are un::liscovered placer deposits in the area). '!he 

estimated rn.nnber of un::liscovered deposits of this type ra.r-qes fran 1 to 

20, with an average of 8 or 9. 'lhese deposits are rrost likely to exist in 

Beaver creek, Nane creek, an::! their tril::utaries whidl drain the 

southcentral WMNRA (the higher potential streams shown in fig. 4b). 

Geologic irrlications are also extremely favorable for the presence of 

urrliscovered tin greisen deposits (98 percent), tl.ID;Jsten skarns (98 

percent chance), am alkalic-associated gold deposits (78 percent 

chance). I..arrls whidl cc:W.d contain these types of deposits are primarily 

located alorg the mineralized belt that overlaps the bol.lrrlary of the WMNRA 

an::! the ~ ani on the southwestern edge of the SNCA (fig. 4a). 

For the stu::ly area as a whole, the results of the mineral assessment 

irrlicate that the total ll\ll'li)er of un::liscovered deposits of all types which 

could exist ra.r-qes fran 7 to 38, with an average rn.nnber of 20. AssuInin:.J 

that deposits of all eight types do exist, gold placers, tin greisens am 

11 



Table 1. Likelihood an:i Nl.n'Itler of TJrx:lisa:JVered Deposits 
by Deposit 'I}'pe 

Prcbability Corx:titional No. of Deoosits 
Deposit type urdiscovered Average MiniIm.lm Maxinum 

deposits exist no. no. no. 

Alkalic-associate::! gold 0.78 1 or 2 1 4 

Gold placer 1.00 8 or 9 1 20 

Gold vein 0.48 1 1 4 

Polymetallic vein 0.50 1 1 2 

Sediment-hosted R>-Zn 0.10 1 1 1 

Tin greisen 0.98 3 or 4 1 10 

'I'IJn;Jsten skanl 0.98 4 1 15 

Rare Earths 0.27 1 1 3 

l>qgr.egate1 1.00 20 7 38 

I For statistical reasons the values shc7.Nn in eadl column cannot be 
added to derive the AggLegate values shown. 
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• 
t;urqsten skarns are estimated to be present in the largest numbers, 

constitutirg on average awroximately 60 percent of the area's 

urrliscovered deposits. 

Estimated Mineral Eh:1q..nnent 

'!he eight prospective types of deposits typically contain varyirg 

quantities of gold (Au), silver (Ag), lead (Ib), rare earth oxides (RED), 

tin (Sn), tantalum (Ta), thorium ('!h), uranium (U308), t;urqsten (W), 

am zinc (Zn). Sane of these metals can be contained in rrore than one 

type of deposit (table 2). '!he gold en::iowment of the study area, for 

exarrple, is the total quantity of gold which c:culd be contained in 

prospective alkalic-associated gold deposits, gold placers, gold veins am 

t;urqsten skarns. Similarly, the silver en::iowment is the total quantity of 

silver that c:culd be contained in prospective alkalic-associated gold, 

polymetallic vein, sediment-hosted lead-zinc, tin greisen, am tun;:Jsten 

skarn deposits. 

Table 3 shows the average estimated en::iowment for each of the metals, 

as well as the 95, 50, am 5 percent exceedance dlance quantities. '!he 

exceedance dlance is the likelihood that the en::i0lNed quantity of each 

metal is equal to or greater than the anomt shown in the table. For 

exarrple, it is estimated that there is a 95 percent dlance that rrore than 

83,000 amoes of gold c:culd be present within the study area; a 50 percent 

chance that JOOre than 720,000 amces of gold c:culd be present; am a 5 

percent dlanoe that rrore than 6.8 million amces c:culd be present. Five 

of the metals-lead, tantalum, tin, t;urqsten, am zinc-are classified as 

critical an:i strategic mineral~ accordirg to the 1987 strategic an:i 

Critical Materials Stocl<pilirg Act (P.L. 96-41). 

13 
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Table 2. Metals Contained in the Prospective 'types of Deposits 

Contained Metals 
Deposit Type As Au Fb REX> Sn Ta 'n1 U30a w Zn 

Alkalic-associated gold X X 

Gold placer X 

Gold vein X 

Polymetallic vein X X X 

Sediment-hosted Fb-Zn X X X 

Tin greisen X X X 

'I'Un;)sten skarn X X X X 

Rare Earths X X X 



Table 3. Metal Errlowment of the Vl-1NRA,ISNCA St1.Xly Area 

* Excee.dance Cl1ance __ 
Metal Average 95~ 50% 5% 

3 Gold ••.•••....•••.•• (10 oz) 2,157.6 83.0 720.0 6,800.0 

Lead ...••••••••.•.•• (10 3 st) 180.7 0.0 0.1 610.0 

REn ••••••••••••••••• (10 3 st) 6.3 0.0 0.0 35.0 

Silver •••••••••••••• (103 0Z) 18,109.2 73.0 6,300.0 59,000.0 

Tantalum •••••••••••• (103 st) 0.5 0.0 0.0 2.8 

'Ih . 3 Or1tlID ••••••••••••• (10 st) 3.6 0.0 0.0 16.0 

. ( 3 T.ln. • • • • • • • • • • • • • • •• 10 st) 220.8 6.2 160.0 640.0 

Tungsten •••.•••.•..• (lO 3 st) 48.5 2.5 26.0 190.0 

. 3 Uran.1l.lIn. • • • • • • • • • • • • (10 st) 1.0 0.0 0.0 4.4 

Zirlc: •••••••••••••••• (103 st) 256.9 0.0 0.0 1,100.0 

*'Ihe chance that the anomt of metal in the errlowment exceeds the 
quantity shC1.o1J1. For exaIli>le, there is a 95% chance that the gold 
errlowment of the st1.Xly area exceeds 83,000 ounces, a 50% chance that 
the errlowment exceeds 720,000 ounces am a 5% chance that it exceeds 
6.8 million ounces. Alternatively, it can be said that there is a 
90% chance (95%-5%) that the gold errlowment is between 83,000 am 
6.8 million ounces. 
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PASELINE rorENl'IAL SUPPLY ANALYSIS 

Whether or not a prospective deposit is ~ to contain 

econanically recoverable resources is, to a large extent, a function of 

geologic attributes ani the prices of the CCillliodities contained in the 

deposit. Each of the prospective types of deposits within the study area 

has a different set of errlowrnent characteristics. Sane deposits will be 

nore likely than others to contain econanically recoverable resa.u:ces at a 

given metals price level. 

A large number of possible geologic errlowrnent scenarios were develcp:d 

based on the assessed rescurce characteristics for each prospective 

deposit type. '!he econanic recoverability of each deposit in each 

scenario was detennined by calaJ.l.atirq ani evaluatirq its net present 

value (NPV), the total c:liscamted revenues minus the total d j scnmted 

costs of m:ininq ani millirq. If the CCIIplted net present value for a 

simulated deposit was equal to or greater than zero, it was assumed to 

contain potentially econanic :resc:.\lr'CeS. 4 Estimates of the costs of 

develcpirq ani producirq each deposit were based on the use of a~rq:>riate 

current minin:;J am millirq technologies (~ C). 

'!he followin;J analysis presents estimates of the quantities of metals 

whidl ccul.d be recovered, their NPIJ ani value of production, the locations 

4'!he resa.lrCeS ccul.d be produced at stated prices ani show a 
positive net present value after coverirq all production costs, incl\.lC:lirq 
a 15 pet retum on capital investment. 
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of associated favorable areas, am ex.anples of the regional econcmic 

inpacts which cx:W.d result fran the devel~ of specific deposits. 

Estimates of the potential SUWly of minerals tNere developed at current 

price levels (1987 average anrrual prices) am at twice 1987 prices. 

Because there is uncertainty co~ the existence of each type of 

deposit, am because those deposits that do exist might oot be profitable 

to produce, the estimates are presented as prOOability distributions. 

Baseline Results at CUrrent Prices 

At current CXJltUtality prices, prospective Ul"rliscovered deposits within 

the study area contain an estimated average of 1 million amces of 

econanically recoverable gold am over 150,000 amces of recoverable 

silver (table 4). 'Ihe average market value of the two metals is 

awroximately $450 million. 'Ihere is a 50% chan:e that the market value 

of recoverable resources will exceed $3.5 million, am a 5% (or 1 in 20) 

chan:e that the value will exceed $2.1 billion. Only three of the eight 

prospective types of deposits are estiIrated to be potentially econanically 

recoverable at current prices: 1) alkalic-associated gold deposits, 2) 

gold placer deposits, am 3) gold vein deposits. As a result, gold am 

silver are the only CXAtutalities likely to be econanically recoverable from 

the area. 

Likelihood am N\..mi:)er of Potentially Econanic Deposits. OVerall, there is 

a 64 percent dlance that econanic gold-bearing deposits exist within the 

study area at current prices (table 5). 'Ihe total rn.nnber of econanic 

deposits is estiIrated to ran:Je fran 1 to 5, with 1 or 2 on average. At 

current prices urxtiscovered gold placer deposits have the greatest chan:e 

17 



Table 4. Potential Mineral Supply at Olrrent Prices 
Baseline Analysis 

Quantities * Market Value, $10b 
____ *_-

Aver- Exoeedance Chance __ Aver- Exc:a=dance Cllance _ 
Ccmoodity age 95% 50% 5% camooity age 95% 50% 5% 

Gold ••••••• (103 0Z) 1,010.7 ,0.0 7.9 4,800.0 Gold ($444.00/oz).. 448.8 0.0 3.5 2,131.2 

'1 3 S1 ver ••.• ;(lO oz) 156.9 0.0 0.0 130.0 Silver ($7.20/oz) .. 1.0 0.0 0.0 

e 

'K''Ihe prOOability that the quantity or market value of the cx:um:xti.ty exceeds the value shown. 
For exanple, there is a 50% chance that the market value of the gold production will exceed 
$3.5 million. 

• 
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Ie Table 5. Likelihc:x:xi am NLnnber of Econanic reposits 
at current Prices - Baseline Analysis 

Probability Corriitional No. of Deposits 
reposit type econanic deposits Average Minimum Maximum 

exist no. no. no. 

Alkalic-associated gold 0.04 1 1 1 

Gold placer 0.60 1 or 2 1 5 

Gold vein 0.08 1 1 2 

Polyrretallic vein 0.0 

Se.clilnent-hosted Fb-Zn 0.0 

Tin greisen 0.0 

'I'l.ln;Jsten skanl 0.0 

Rare Earths 0.0 

AqgIegate * 0.64 1 or 2 1 5 

*For statistical reasons the values shown in each column cannot be 
added to derive the Aggregate values shown. 
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of containirq economically recoverable resc:mt::es. '!here is a 60 percent 

cl1ance that fran 1 to 5 economic deposits of this type exist. 

Net Present Value of ProspeCtive Deposits. Assurni.rr;J current prices, the 

prospective deposits with the largest Net Present Value (NPV) within the 

study area are the urxti.scovered gold vein deposits (table 6). Prospective 

deposits of this type have an average NPV of $38 million, an:! there is a 5 

percent cl1ance that NPV will exceed $93 million. '!heir $38 million 

average accounts for 90 percent of the average total NPV for all types of 

deposits in the stl.Xiy area (fig. 5). 

Location of Potentially Economic Resources. Figure 6 shows the location 

of the tracts of Ian:! within the study area which coo.ld contain economic 

alkalic-associated gold deposits an:! gold vein deposits. '!he tracts vary 

in size an:! are located primarily in the southezn part of the study area. 

'!he economic viability of each favorable area is a function of its degree 

of geologic favorability, the geologic features of its prospective 

deposits an:! the size of the favorable area itself. '!herefore, sane of 

the tracts identified as geologically favorable for a given type of 

deposit (e.g. vein gold deposit) may have a greater cl1ance than others of 

containirq ecorx:mic deposits (~ E). '!he geologically favorable 

tracts located in the sa.rthwest portion of the study area are nore likely 

to contain ec::xn3Ilically recoverable resc:mt::es (between a 1 percent an:! a 

10 percent chaJD!) than those located in the ~ (less than a 1 percent 

d1ance) • 

Potentially economic un:ti.sc:overed gold placer deposits cculd occur in 

st:reani::leds thrc:ughcut the study area. HC1w'eVer, they are nore likely to 

20 



Table 6. Net Present Value of Prospective Types of 
Deposits at Olrrent Prices - Baseline Analysis 

(Net Present Value in millions of dollars) 

Net Present Value 
Deposit Type Exceedance Cl1ance'lf __ 

Average 95% 50% 5% 

Alkalic-associated gold 2.4 0.0 0.0 0.0 

Gold placer 1.7 0.0 0.14 9.9 

Gold vein 38.0 0.0 0.0 93.0 

Polymetallic vein 0.0 0.0 0.0 0.0 

Sediment-hosted Fb-Zn 0.0 0.0 0.0 0.0 

Tin greisen 0.0 0.0 0.0 0.0 

~sten skarn 0.0 0.0 0.0 0.0 

Rare Earths 0.0 0.0 0.0 0.0 

AggI~te ** 42.1 0.0 0.25 120.0 

'If'Ihe probability that the Net Present Value exceeds the value 
* shown. 
*For statistical reasons the values shown un:ier the "Average" 

colUIlU1 can be added together to arrive at the Agglegate average 
rut the values shown un:ier the "Exceedance Cl1ance" columns cannot 
be added together to arrive at the Agglegate values. 
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Figure 5. Average N el Presenl Val ue of Mineral Resources 
in Prospective Deposit Types 

($ in Millions) 

Gold lIein -$38.0 

Gold vein -$101 .3 
Gold placer -$65 

/' 

______ Alkalic gold -$.32 8 

Gold placer - $ 1. 7 

- Alkalic gold -$2.4 

~:.... ...... Uranium -$22 
:.;.:.;.; .:.;.:.:. Tungsten skarn -S09 

At Current Prices 

Total: $42.1 

-' 

Tin grelsen -$22.7 

---- Sed-hosted Pb-Zn -$267 

PolymetallIC lIein -$03 

At T wo- times Current Prices 

Total: $193.4 

e 
IV 
IV 

" : 



e e e 

Figure 6. Localion of Lands which Could Contain EconolHically 
Recoverable I~esources al Currenl Prices 
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occur in Beaver an:i Nane creeks an:i their tril:.utaries in the southern part 

of the VIo!NRA than in the drainages in the rest of the study area. To 

date, production of placer gold fran Nane Creek an:i its trib.ltaries within 

the ~ is estimated to be awroximately 29, 000 OZ, with a value of $13 

million based on current gold prices. Althalgh ANIICA pennanently closed 

the ~ to the filirq of mi.nirq claims lll'X:ler the 1872 M:inin;J law, 

prc::perly located an:i maintained claims filed prior to the Area's 

designation can be develq;:e::l. Only a few placer gold claims in the Nane 

Creek area are currently beirq mined (BIM, 1984). 

Potential SUt:ply of Minerals. Table 4 shaNs the quantities an:i market 

values of the gold an:i silver estimated to be econanically recoverable 

fran the study area at current prices. Gold cc:W.d be recovered fran three 

potentially econanic dep::lSit types (alkalic-associated gold, gold placer 

an:i gold vein); silver cc:W.d be recovered as a co-product of the gold fran 

econanic alkalic-associated gold deposits. On average, the potential 

S1JR)ly of gold at this price level is estimated to be awroximately 1 

million amces havirq a market value of about $450 million, an:i the 

potential SlJR)ly of silver awroximately 150 thoosanj amces worth about 

$1 million. '!here is a 5 percent chance that the potential production of 

gold cc:W.d exceed 4.8 million amces an:i be worth IOOI'e than $2.1 billion. 

Regional Ecx:Ilanic Inpacts fran Mineral Pevelognent. If the study area 

does, in fact, tum cut to contain alkalic-associated gold, gold placer 

aIX:Vor gold vein deposits which are profitable to produce (64 percent 

dlara!), the associated mi.nin:J activity cc:W.d have important direct ani 

iniirect econanic benefits to the Fairbanks econcrny. 
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At current prices, new j at:s am incane in the area could be generated 

by up to 5 new placer mines, one or two gold lode ~tions an:i/or one 

bulk-mi.neable gold ~tion. Site-specific ~tions c:alld also incl1.rle 

either heap leac::h.irx] or carlx>n-In-Pulp (CIP) process:in; facilities, 

depen:ti.rq on the type of deposit beirq developed am the grade of the gold 

are. See table 10 for exarrples of the econanic intlact of the development 

of various types of deposits. 

Baseline Results At 'lWice 0Jrrent Metal Prices 

At twice current metal prices the potential for production of metals 

fran the study area can be significantly larger than that estimated at 

current prices. In response to a doublirq of CU14100ity prices, the 

estimated average value of production fran all types of deposits increases 

fran $450 million to aver $2.8 billion (table 7) or aver 6 times. 'There 

is a 50% chance that the value of recoverable gold alone will exceed $57 

million, am a 5% chance that the production of gold, tin or zinc will 

exceed $1 billion. At this higher price level, the results also irrlicate 

that econanically recoverable resaJ.rCeS could be present in prospective 

deposits of all eight types (table 8) . 

Likelihood arxi Nl1rrtJer of Fbtentially Econanic Ceoosits. with a doubl:in; 

of current prices, the likelihocxi that the study area as a whole contains 

econanic deposits increases fran 64 percent to 96 percent (table 8). At 

this higher price level a total of fran 1 to 12 econanic deposits could be 

present within the study area, with 3 or 4 on average. 'The likelihocxi 

that econanic gold placer deposits exist increases fran a 60 percent 

chance to 94 percent, mak.irg this type of deposit still the JOOSt likely to 

contain econanically recoverable resaJ.rCeS. 
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Table 7. Potential Mineral Supply at '!Wice OIrrent Prices 
Baseline Analysis 

Market Value l ~10~ Quantities 
Exceedance Olarx::e * __ Aver- Aver- Ex~~_ 

Ccmocldity age 951 501 51 cannooity age 951 50% 51 

3 Gold ••••••• (10 oz) 1,463.5 0.4 65.0 5,600.0 Gold ($888.00/oz) •• 1,299.6 0.4 57.7 4,972.8 

** 3 Lead ••••• (10 st) 159.2 0.0 0.0 540.0 Lead ($0.72/lb) ...• 229.2 0.0 0.0 777.6 

3 RED .•..•.•. (10 st) 0.7 0.0 0.0 0.0 REO ($2.00/lb) ••..• 2.8 0.0 0.0 0.0 

·1 3 S1 ver ••••• (10 oz) 8,388.0 0.0 0.0 35,000.0 Silver ($14.40/oz). 120.8 0.0 0.0 504.0 

Tantalwn**. (103 st) 0.1 0.0 0.0 0.0 Tantalwn ($44.00/lb) 8.8 0.0 0.0 0.0 

. ** 3) T1n .••••• (10 st 49.7 0.0 0.0 300.0 Tin ($8.36/lb) •••••• 831.0 0.0 0.0 5,016.0 

TUngsten**.(103 st) 0.8 0.0 0.0 0.0 'l\.uY;Jsten ($5.74/lb). 9.2 0.0 0.0 0.0 

3 U30S •••••.• (10 st) 0.5 0.0 0.0 0.0 U308 ($33.10/lb) 33.1 0.0 0.0 0.0 

. ** (3 t) Z1nC ••••• 10 s 200.2 0.0 0.0 890.0 zinc ($0.84/lb) ••••• 336.3 0.0 0.0 1,495.2 

*'!he probability that the quantity or market value of the ccmoodity exceeds the value shown. 
For ex.anple, there is a 50% chance that the market value of the gold production will exceed 
$57.7 million. 

**Designated critical am strategic mineral. 

e ~ e 
N 
0\ 



Table 8. Likelihood ani NI..IIttler of EcX>nanic Deposits at 
Twice current Prices - Baseline Analysis 

Probability Corxtitional No. of Deposits 
Deposit type econanic deposits Average Minimum Max.irnum 

exist no. no. ' no. 

Alkalic-associated gold 0.20 1 1 3 

Gold placer 0.94 2 or 3 1 9 

Gold vein 0.17 1 1 2 

Polymetallic vein 0.02 1 1 1 

Sediment-hosted Fb-Zn 0.07 1 1 1 

Tin greisen 0.20 1 1 3 

'I\lngsten skanl 0.03 1 1 1 

Rare Earths 0.02 1 1 1 

Aqgr.egate * 0.96 3 or 4 1 12 

*For statistical reasons the values shown in each column cannot be 
added to derive the AggLegate values shown. 
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Net Present Value of Prosoective Ceposits. A dalbl~ of the prices used 

in the analysis results in an irx:rease fran $42 million to $193 million in 

the average NPV' for all deposit types in the stlxty area (table 9). '!here 

is a 5% c::h.al're that the NPV' for the stlxty area will exceed $780 million. 

At twice current prices, gold veins remain the potentially lOClSt valuable 

type of deposits (as measured by NPV') within the stlxty area. Prospective 

deposits of this type have a 5 percent c::h.al're of be~ worth at least $360 

million. '!he next lOClSt valuable deposit type is the tin greisens (5 

percent c::h.al're of excee:tin;J $270 million) foll~ by the alkalic­

associated gold deposits (5 percent c::h.al're of excee:tin;J $220 million) • 

Location of Potentially Econanic Resoorces. '!he lards lOClSt likely to 

contain E!CX)nanic deposits at this price level are located alorq the 

mineralized zone which extenis fran the sediment-hosted lead-zinc terrane 

down alorq the bc:::urdaJ:y of the ~ am the SNCA am alorq the 

~ edge of the stlxty area (fig. 7). Econanic gold placer 

deposits are still lOClSt likely to be present in the 'Beaver creek am Nane 

Creek areas in the so..rt:h WMNRA. 

Potential Mineral SUg?ly. At twice current prices, gold rontinues to be 

the CUIIILXlity lOClSt likely to be recovered fran the stlxty area (table 9) • 

Havever, with a daJblirq of metal prices, there is a 5 percent chance that 

at least 540 t:haJsan:i short tons of lead, 35 million amces of silver, 300 

t:haJsan:i short tons of tin am 890 t:haJsanj short tons of zinc in addition 

to 5.6 millic:n a.mces of gold will be econanically recoverable. 
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Table 9. Net Present Value of Prospective '!}'peS of ~its 
at 'IWice current Prices - Baseline Analysis 

(Net Present Value in millions of dollars) 

Net Present Value 
~it Type Exceedance C1ance " __ 

Average 95% 50% 5% 

Alkalic-associated gold 32.8 0.0 0.0 220.0 

Gold placer 6.5 0.0 3.3 25.0 

Gold vein 101.3 0.0 0.0 360.0 

Polymetallic vein 0.3 0.0 0.0 0.0 

SediIrent-hosted Fb-Zn 26.7 0.0 0.0 87.0 

Tin greisen 22.7 0.0 0.0 270.0 

~skam 0.9 0.0 0.0 0.0 

Rare Earths 2.2 0.0 0.0 0.0 

h:RIegate ** 193.4 0.2 25.0 780.0 

"'!he likelihood that the Net Present Value exceeds the value 
shown. 

**For statistical reasons the values shown urrler the "Average" 
colUI!U1 can be added together to arrive at the Aggz:egate average 
but the values shown urrler the "Exceedance C1ance" columns cannot 
be ackied together to arrive at the Aggz:egate values. 
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Figure 7. Location of Lands which Could Contain E<.:onolllically 
Recovera ble Resources a t Two Tirnes Curren t Prices 
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Regional Economic Inpacts from Mineral DeVelg:rnent. At twice current 

rretal prices, it is alIoost certain (96 percent) that the stuiy area 

contains urrliscovered econan:ic deposits. Given the higher likelihood that 

econanic deposits exist, am the larger prqx:>rtion of such deposits which 

ca.tld be developed, the potential direct am in::lirect econanic benefits 

from ~ activity to the Fail:banks econany are rm.lrn larger than those 

estimated at current prices. 

Ass1.Jmin;J that the area was fully explored, the total number of 

potential ~ operations is estimated to rarqe from 1 to 12, with 3 or 

4 on average. Because of the larger number am variety of deposi,ts which 

ca.tld be economic to produce at this price level, ~ activity within 

the stuiy area could consist of a larger number am variety of ~ am 

millin; operations - placer, vertical crater retreat, open-pit, cut-am­

fill, an::Vor rocm-am-pillar mines in a.sscx:iation with awropriately sized 

flotation, gravity, CIP or heap learn facilities. Again, the type of 

~ activity IOOSt likely to occur is placer ~. 

Table 10 shows the estimated employment, ~ am outp.It iITpacts 

on the Fai.rbanks region resultin; from the develc:pnent of various types 

am sizes of deposits in the stuiy area (see ~ G for descriptions 

of the sizes am grades of the deposits) • In table 10, the first coll.lI'CUl 

contains estimates of the average annual number of workers employed in 

~ activities. '!he next shows estimates that inclooe workers employed 

in ~rt in:1ustries. '!he a.nmulative ~ coll.mUlS refer to total 

wages received by workers in ~ activities (direct), am by workers in 

mi.n.in;J am ~rt imustries (total). CUImulative 0..Itp.It refers to total 

experditures by the mi.n.in;J in:lustry (direct) am by the minin; am ~rt 

irrlustries (total). 'Ihese experditures inclooe m::meys spent on labor, 

equipnent, fuel, steel, food, chemicals, transportation, services, 

materials, etc., over the life of the mine. 
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Table 10. fbtential Direct am 'lbtal * Regional EcollClllic Inpacts 
fran Various Types of Mineral Developoont 

(all values in 1982 dollars) 

a. SInalI Mine Inpacts 

Avg. Annual Elrployn:mt Q.mulative Earni.rqs ($10b f- Umulative Oltplt ($10b) 

Deposit Type Direct 'lbtal Direct 'lbtal 

Alkali~old 259 712 365 554 

Placer gold 3 4 1 1 

Sedine1t-hosted lead-zin:: 294 666 270 410 

Tin Greisen 553 1176 746 1144 

b. large Mine Inpacts 

Avg. Annual Elrployn:mt Q.mulative Earni.rqs ($10b
) 

Deposit Type Direct 'lbtal Direct 'lbtal 

Alkali~old 561 1559 1134 1723 

Placer gold 7 11 2 3 

Sed.i.mant-hosted lead-zinc 500 1014 421 654 

Tin Greisen 773 1727 1240 1896 

*'lbtal inpacts equal direct plus imirect inpacts. 

- • 

Direct 'lbtal 

1094 1651 

2 2 

848 1262 

2469 3642 

Q.mulative Oltput ($10b) 
Direct 

3599 

6 

1648 

4177 

e 

'lbtal 

5348 

8 

2340 

6114 
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For exaI!t)le, the develc:pnent of a "small" sediroentaIy lead-zinc 

deposit Yt'OOld result in the direct errployment of 294 tNOrkers, an:l 372 

ackli. tionsl tNOrkers in SlJt.P)rt irrlustries. A large tin greisen mine Yt'OOld 

generate aJ..na;t $1.9 billion in total wages aver the life of the mine, an:l 

a small alkalic gold mine Yt'OOld generate expen:litures of aver $1.6 billion 

aver the life of the mine. (AWerrlix G provides estimates of annual 

employment, earnirgs an:l oo:tp..rt inpacts for various types ard sizes of 

deposits. 
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'The a~rovErl Resource Management Plans (RMPs) developed by BIM for the 

WMNRA,ISNCA restrict, in vazyjn;J degrees, access to the mineral resources 

within the study area. Classifications in the RMPs which a~ly to lams 

within the study area include: Primitive, Semi-Primitive, an:! Research 

Natural Areas (fig. 8). 'The units identifiErl as Primitive, Research 

Natural Areas, as well as the Beaver Creek National wild an:! Scenic River 

Corridor, are closed to all mineral entry. r..aros within the WMNRA which 

are classifiErl Semi-Primitive are open to hardrcx:k mineral leasjn;J, b.It 

placer gold activity is limitErl to existirg clailns only. r..aros within the 

SNCA which are classifiErl Semi-Primitive remain open to all mineral entty 

urder the 1872 Mi.nirg laws. 

As a result of their designations, lams favorable for seven of the 

eight prospective types of deposits within the study area have been closed 

to mineral entry. AWroximately 44% of the lams identifiErl as 

geologically favorable for non-placer mineral deposits of various types 

have been closed (fig. 9), an:! placer activity is rt:N prd'l.ibitErl 

t:hr'a.lgha.It most of the study area, except on valid existirg clailns. 'The 

non-placer closures include all of the lams favorable for un::li.scovered 

polymetallic vein ani sediment-hosted lead-zinc deposits; all of the lams 

favorable for un::liscovered tin greisen deposits in the vicinity of Lime 

Peak (or Rocky f.bJntain) ani cache f.bJntain ani portions of the lams 

favorable for this type of deposit in the ()lartz Creek ani Mt. Prirxile 
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Figure 8. AdrninisLraLive Land Use Designations 
Within The WrvlNHA/SNCA Sludy Area 
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Figure 9. Accessibility lo Mineralized Lands In The Sludy Area 
As A Result of Land Use Designations In WMNHA/SNCA 
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• 
areas. Most of the lanls favorable for t'un;sten skarn deposits have also 

been closed to mineral entry, as 'Nell as sane of the lanls favorable for 

alkalic-asscx::iated gold ani rare earth deposits. Access to those lanls 

identified as geologically favorable for gold vein deposits has not been 

restricted by the ~ ani all lanls within the study area favorable for 

deposits of this type remain open to mineral entry. 

The PSACM was used to estiIrate the q;portunity costs of the mineral 

access restrictions within the study area at current ani twice current 

metal prices. These q;portunity costs are the metal quantities ani values 

foregone as the result of the restrictions, as well as the jc±6 ani in:ane 

which the foregone mineral activity cx:ul.d have generated for the state ani 

local econarry. 

OWOrtunity Costs at current Prices 

At current prices, an estiIrated average of 112,000 ounces of 

econanically recoverable gold are made inaccessible by the ~ (table 

11). There is a 5% chance that over 200,000 ounces, with a market value 

of $88 million, have been made inaccesible. The average estiIrated total 

NPV of prospective U1"rliscovered deposits that remain accessible decreases 

fran $42.1 million prior to the adoption of the ~ (the baseline 

estiIrate) to $39.1 million when the RMP :inposecl restrictions are taken 

into ac:c:a.mt. Since the baseline analysis iniicates that only prospective 

gold-bearj.~ deposits within the study area are likely to be econc::mic at 

current prices, the q;portunity costs of mineral closures at this price 

level result fran the inability to access lanls that are geologically 

favorable for alkalic-asscx::iated gold deposits ani gold placer deposits. 
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Table 11. IUtential Mineral SUWly fran I..ards Closed to Mineral EntJ:y 
at Olrrent Prices 

<A1antities Market Value, S10b 
____ --......-

Aver- Exceedance ~ * _ Aver- Exceedance Chance * __ 
Ccmoodity age 95% 50% 5% camoodity age 95% 50% 5% 

3 Gold ••••••• (10 oz) 112.4 0.0 5.2 200.0 Gold ($444.00/oz) .. 49.9 0.0 2.3 

'K''lbe p~ility that the quantity or market value of the CCIl1lOOi.ty exceeds the value sl'lam. 
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Likelihood ani NLm1ber of Econanic Deposits Made Inaccessible. At current 

prices, the gold placers which may exist on lams closed to mineral entry 

are the IroStly likely type of deposit to contain econanically recoverable 

resources (table 12). '!here is a 60 percent chance that fran 1 to 5 

econanic deposits of this type have been made inaccessible, with 1 or 2 on 

average. 

Net Present Value of Inaccessible Deposits. '!he average estimated NPJ of 

the gold-bearing deIXJSits which may have been made inaa:essible is $3 

million (table 13) at current prices. '!here is a 90 percent chance that 

the total NPJ is between $0 ani $12 million. '!he IOOSt valuable 

inaa:essible deposits, at this price level, are the un:liscovered gold 

placer deposits which have a 5% chance of being \IIOrth rore than $9 

million. 5 

Location of Inaa:essible Potentially Econanic ResaJrces. rams which have 

been closed to mineral entry, ani which cc:uld contain econanic 

alkalic-associated gold deposits, are located in the Quartz Creek area, 

which is in the scuthcentral part of the mineral belt, ani in the vicinity 

of Table Mamtain, which is at the scutheastern edge of the study area. 

Econanic gold placer deposits are rore likely to be present in Beaver 

Creek, NaDe Creek ani their trib.Itaries which drain the sa.rt:hern part of 

the WMNRA than in drainages in the rest of the area. 

~iJnates of the value of placer deposits whidl have been made 
inacx::essible do not take aCCOWlt of the p::ssibility that sane of those 
resources might be located on valid existin:J claims. 
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Table U. Likelihocd arrl Number of Econanic Deposits on I.an:1s 
Closed to Mineral Entry at Olrrent Prices 

Probability COrrlitional No. of Deoosits 
DeIXlSit type econanic deposits Average Minin1.lln Maximum 

exist 00. 00. 00. 

Alkalic-associated gold 0.02 1 1 1 

Gold placer 0.60 1 or 2 1 5 

Gold vein 0.0 

Polymetallic vein 0.0 

Sediment-hosted R>-Zn 0.0 

Tin greisen 0.0 

'I\.ln;sten skarn 0.0 

Rare Earths 0.0 

Aqgr.egate * 0.60 1 or 2 1 5 

*For statistical reasons the values shown in each column cannot be 
added to derive the Aqgr.ega.te values shown. 
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Table 13. Net Present Value of Prospective Types of Deposits 
on I..an:ls Closed to Mineral Er1tzy at CUrrent Prices 

(Net Present Value in millions of dollars) 

Net Present Value 
Deposit Type Exceedance 01ance " __ 

Average 95% 50% 

Alkalic-associated gold 1.3 0.0 0.0 

Gold placer 1.7 0.0 0.14 

Gold vein 0.0 0.0 0.0 

Polymetallic vein 0.0 0.0 0.0 

Sediment-hosted Fb-Zn 0.0 0.0 0.0 

Tin greisen 0.0 0.0 0.0 

'I\ln;sten skal:n 0.0 0.0 0.0 

Rare Earths 0.0 0.0 0.0 

Aggregate ** 3.0 0.0 0.15 

"'!he likelihood that the Net Present Value exceeds the value 
shown. 

5% 

0.0 

9.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

12.0 

**For statistical reasons the values shown 1..lnier the "Average" 
colUIlU'l can be added together to arrive at the ~egate average but 
the values shown l.ll')jer the "Exceedance Olarre" columns cannot be 
added together to arrive at the Ag:Jregate values. 
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Foregone Mineral SUpplies. At current prices, gold is the only CXltiltcdity 

likely to be econanically recoverable fran lan::1s whidl have been closed to 

mineral entry by the~. On average, ~roximately 112,000 am:es of 

gold, or alx.ut 10 percent of the gold estiInated to be potentially 

recoverable fran the stuiy area un:ler the baseline analysis, has been made 

inacx::essible. '!here is a 5% chance, h<:7.vever, that IOOre than 200 thoosarrl 

am:es of ec:onanically recoverable gold, with a market value in excess of 

$88 million at current prices, has been foregone. 

Foregone Job arxi :rnc:ane Benefits. If the gold-bearirq lan::1s within the 

stuiy area which have been closed to mineral acx::ess do, in fact, contain 

alkalic-associated gold arxi placer gold deposits whidl TNQlld have been 

profitable to produce, the foregone mineral developnent means a loss in 

the clirect arxi in:tirect econanic benefits whidl TNQlld have ot:herNise 

accrued to the state arxi local econanies. 

Opportunity Costs at 'lWice 0Jrrent Prices 

At twice current prices, the effect of the RoIP inposed restrictions is 

much larger. On average, the estiInated potential production of metals is 

reduced by 14% (rare earths) to 100% (lead arxi zinc). '!he market value of 

lost metal production :irx:reases fran $50 million to alIoost $1.8 billion 

(table 14). '!he average estiInated NPV of the rema.inin;J acx::essible 

resan:'CeS is $122.6 million (fig. 10). 'Ibis is awroximately $72 

milliqn, or 37 percent, less than the baseline estiInate at this price 

level. '!he total estiInated NPV of the mineral resoo.rces made inacx::essible 

by the ~ has increased fran awI'OXimately $3 million to $72 million, 

on 
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Table 14. fbtential SUWly of Minerals fran I.arrls Closed to Mineral Entry 
at '!Wioe CUrrent Prices 

e 

QJaptities Market Value, ~10b 
Aver- Exceedance Cl1an:::e * _ Aver- Exceedan::e Cllan::e * __ 

Ccmoodity aae 95~ 50~ 5~ Ccmoodity age 95~ 501 51 

3 Gold ••••••• (10 oz) 320.6 0.0 37.0 2,200.0 Gold ($888.00/0Z) •• 284.7 0.0 32.9 1,953.6 

** 3 Lead ••••• (10 st) 159.2 0.0 0.0 540.0 Lead ($0.72/lb) •••• 229.2 0.0 0.0 777.6 

3 RED ••••••• d10 st) 0.1 0.0 0.0 0.4 REO ($2.00/lb) .•••• 0.4 0.0 0.0 1.6 

Silver ••••• (103 oz) 8,062.7 0.0 0.0 33,000.0 Silver ($14.40/oz). 116.1 0.0 0.0 475.2 

Tantalum**.(103 st) -0.1 0.0 0.0 0.0 Tantalum ($44.00/lb) 8.8 0.0 0.0 0.0 

. ** (3 t) .T1n •••••• 10 s 46.7 0.0 0.0 290.0 Tin ($8.36/lb) •••••• 780.8 0.0 0.0 4,848.8 

Tungsten**.(103 st) 0.2 0.0 0.0 0.0 'l\lrqsten ($5.74/lb). 2.3 0.0 0.0 0.0 

3 U308 ••••.•• (10 st) 0.1 0.0 0.0 0.0 U308 ($33.10/lb) 6.6 0.0 0.0 0.0 

. ** (3 t) ZLnC ••••• 10 s 200.2 0.0 0.0 890.0 zinc ($0.84/lb) .•••• 336.3 0.0 0.0 1,495.2 

*'Ihe prcbability that the quantity or market value of the CCIlIWdity exceeds the value shown. 
**Designat.ed critical am strategic mineral. 

.. 
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Figure 10. Comparison of Average Net Present Value 
of Mineral Resources in Study Area 

in "no RMP" and "R~IP" Cases 

~iPV ($ in millions) 
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average, with a doublin; of prices. Access to lams favorable for gold 

vein dep:sits within the study area ani, therefore, to potentially 

econanic dep:lsits of this type was not inpec:ledby the Rt1Ps, but the plans 

have restricted access to lams within the study area which are 

geologically favorable for the other seven prospective deposit types 

detennined by the baseline potential SUWly analysis to be potentially 

econanic at this price level. 

Likelihood ani NLm1ber of Econanic Deposits Made Inaccessible. In response 

to a doublin; of prices, the likelihood that econanic dep:sits exist on 

lams closed to mineral entry increases fran 60 percent to 96 percent. At 

this price level a total of fran 1 to 9 potentially econanic dep:sits, 

with 3 or 4 on average, may be inaccessible (table 15). '!he likelihoods 

that econanic dep:sits exist on lams raI closed to mineral entry rarqe 

fran 94 percent for gold placers to less than 1 percent for tun:Jsten 

skarns ani uranium dep:sits. '!here is a 19 percent chance that fran 1 to 

3 potentially econanic tin greisen deposits exist within geologically 

favorable areas which have been closed, in whole or in part, to mineral 

entry; a 12 percent chance that 1 or 2 econanic alkalic-associated 

dep:sits have been made inaccessible; ani a 7 percent chance that an 

econcmic sediment-hosted lead-zinc deposit has been made inaccessible. 

Net Present Value of Inaccessible Deposits. '!here is a 90 percent chance 

that the total NPV of deposits which have been made inaccessible is 

between $0.1 million ani $310 million (table 16). '!he potentially IroSt 

valuable depJsits, at this price level, are estimated to be the 

un:liscovered tin greisen deposits which have a 5 percent chance of bein; 
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Table 15. Likelihood an::l Number of E'.cx:lnanic Deposits on I..arxls 
Closed to Mineral Entry at 'IWice Olrrent Prices 

Probability corxtitional No. of Deoosits 
Deposit type econanic deposits Average Minllm.Im Maximum 

exist no. no. no. 

Alkalic-associated gold 0.12 1 1 2 

Gold placer 0.94 2 or 3 1 9 

Gold vein 0.0 

Polymetallic vein 0.02 1 1 1 

Sediment-hosted fb-Zn 0.07 1 1 1 

Tin greisen 0.19 1 1 3 

'I'l.11'l;sten skarn < 0.01 1 1 1 

Rare Earths < 0.01 1 1 1 

Aggregate * 0.96 3 or 4 1 9 

*For statistical reasons the values shown in each column cannot be 
added to derive the Ag;}Iegate values shown. 
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Table 16. Net Present Value of Prospective Types of DepJsits 
on I.anJs Closed to Mineral Entry at 'lWice OJrrent Prices 

(Net Present Value in millions of dollars) 

Net Present Value 
Deposit Type Exceedance C1ance. __ 

Average 95% 50% 5% 

Alkalic-associated gold 16.0 0.0 0.0 100.0 

Gold placer 6.5 0.0 3.3 27.0 

Gold vein 0.0 0.0 0.0 0.0 

Polymetallic vein 0.3 0.0 0.0 0.0 

Sediment-hosted Fb-Zn 26.7 0.0 0.0 87.0 

Tin greisen 21.3 0.0 0.0 160.0 

'l.'I.lrgsten skanl 0.2 0.0 0.0 0.0 

Rare Earths 1.0 0.0 0.0 0.0 

AggL~te ** 72.0 0.1 7.9 310.0 

·'!he likelihood that the Net Present Value exceeds the value 
shown. 

**For statistical reasons the values shown unier the "Average" 
column can be added together to arrive at the h.13Legate average 
bIt the values shown urxier the "Exceedance C1ance" columns cannot 
be added together to arrive at the AggLegate values. 
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worth IOOre than $160 million, follC1ft1E!d by the alkalic-associated gold 

d~its (5 percent chance of bein;J worth IOOre than $100 million), the 

secliment-hosted lead-zinc d~its (5 percent chance of being worth IOOre 

than $87 million) am the gold placers (5 pecent chance of being worth 

IOOre than $27 million). On average, prospective d~its of these four 

types aooc:mlt for over 98 percent of the total NPl of the mineral 

resoorces whidl have been made inaccessible (fig. 11). 

location of Inaccessible Potentially Econc;mic Resources. 'Ihe areas which 

have been closed to mineral entry am whidl are IOOSt IOOSt likely to 

contain econanic d~its at twice current prices are located along the 

mineralized zone whidl overlaps the l:x:mmry of the VHmA am the SNCA am 

along the srutheastem edge of the stu:ly area (fig. 9). At twice current 

gold prices, potentially econanic gold placer d~its whidl are 

inaccessible COlld be present in streani:leds throu;Jha.lt the stu:ly area. 

Foregone Mineral Sl..lrplies. At twice current prices,· quantities of gold, 

lead, RED, silver, tantalum, tin, tun;Jsten, uranium am zinc are estimated 

to be econanically recoverable fran larxls whidl have been closed to 

mineral entry (table 15). Gold is still the CULIILLXlity IOOSt likely to be 

foregone as a result of the IMPs. However, there is a 5 percent chance 

that 540 thalsarrl tons of lead, 4000 tons of RED, 33 million ounces of 

silver, 290 thalsarrl tons of tin, am 890 thalsarrl tons of zinc will also 

be foz:egone. On average, at twice current prices, the IMPs have reduced 

the baseline SlJR)ly potential of the stu:ly area by awroximately 22 

percent for gold, 100 percent for lead, 14 percent for RED, 96 percent for 

silver, 100 percent for tantalum, 94 percent for tin, 25 percent for 

tun;Jsten, 20 percent for uranium, am 100 percent for zinc. 

48 



e e 

Figure 11. Average Net Present Value of Mineral l{esources 011 

Lands Closed to Mineral Entry by Deposit Type 
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'!he average estimated market value of the potential metal production 

which has been lost as a result of mineral acxess constraints increases 

fran aRJroximately $50 million at current metal prices to a.lnDst $1.8 

billion at bIo times current prices, or over thirty-six times. At current 

prices all of the foregone metal values are attriruted to the inablility 

to produce gold within the area. At bIo times current prices, however, 

a.lnDst 50 percent of the total foregone metal values are, on average, 

attrib.Ited to lost tin production. 

Foregone Job am Inc:::ane Benefits. At twice current metal prices, it is 

a.lnDst certain that lams closed to mineral entry within the study area 

contain deposits which WOlld be profitable to produce if discovered (96 

percent). If the lams closed to mineral entry do, in fact, contain 

deposits which WOlld be profitable to prcx:luce, the foregone mineral 

develc::pnent means a loss in the associated direct am i.rrlirect econanic 

benefits which cx::W.d have accrued to the state am local econanies. 

'!he total number of profitable minin;J operations which may have been 

precluded is estimated to ~e fran 1 to 9, with 3 or 4 on average. 

Table 10 (presented in the baseline analysis in Chapter 2) provides 

exanples of the e.rrployment, earn..in;s am ~ benefits which may have 

been forgone due to the mineral closures. 
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Cbapter 4 

ANALYSIS OF EIEVEN fRlSPECI'IVE MINERAL Acrrvrr'l AREAS 

Followin;J a preliminary analysis am presentation of the in'pacts of 

the SNCA am WMNRA resource management plans on the potential SUWly of 

minerals fran the study area, the steese-white M:luntains BIM District 

Manager requested an additional assessment based on a groopin;J of mineral 

terranes into eleven prospective mineral activity areas. At the request 

of BIM, mineral deposits ¥Jere evaluated at prices up to three times 

current prices as well as at current prices. A primary p.n:pose of this 

analysis is to provide information which can be used in evaluatin;J the 

iIrpacts of potential IOOdifications to RMP's. 

'!he activity areas specified by BIM are shc::1.m in Figure 12 (for 

reference, the mineral terrane map is reproduced in the same figure). 

Generally, the activity areas are geograpucally distinct, am contain 

contiguous or overlappin;J mineral terranes, reganiless of type. An 

exception, Activity Area 11, addresses gold placer potential throughout 

the study area. Table 17 lists the activity areas, the types of mineral 

deposits that my be present, am the potentially recx:JVerable metals. 

'!he net:hcdology am assunptions used in this analysis are the same as 

those enployed in prior chapters, although lower likelihood results (Le. 

prc:i)abilities less than .01) are incltxlEd. Results are sunrnarizEd in 

Table 18, ani acXti.tional results for each of the activity areas are 

provided in ~ F. 
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AI'ea 5: Tin Greisen and Rare Earths 

Area 6: Rare Earths 
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Alkalic-associated Gold 
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Table 17. Activity Areas am catp::ment Mineral Terranes 

Activity Area Deposit Types Potentially Recoverable Metals 

1 Polymetallic Vein 

2 Tin Greisen 

3 ~sten Skam 

4 Sediment-hosted 

5 

6 

7 

8 

9 

10 

11 

Polymetallic Vein 

Tin Greisen 

IgnealS Uranium 

Uranium 

Tin Greisen 

'l.'llnJSten Skam 

Alkalic-associated Gold 

IgnealS Uranium 

'l.'llnJSten Skam 

Vein Gold 

Alkalic-associated Gold 

Tin Greisen 

Igneous Unmium 

Vein Gold 

Gold Placer 

lead, Zinc am Silver 

Tin 

'l\m3Sten 

lead, Zinc am Silver 

lead, Zinc am Silver 

Tin, silver am Tantalum 

uranium am Rare Earths 

Uranium am Rare Earths 

Tin, Silver am Tantalum 

'l.'llnJSten am Tin 

Gold 

Uranium am Rare Earths 

'l.'llnJSten am Gold 

Gold am Silver 

Gold 

Tin, Silver am Tantalum 

uranium am Rare Earths 

Gold 

Gold 
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Table 18. Mineral Deposit Probabilities arrl Average Net Present Value of Economic D2posits In Eleven 
Activity Areas in the White }ok)untains National Recreation Area arrl the steese National Conservation Area. 

Activity 
Areas 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

e 

At Orrrent Pric:a; At 1hree Times Olrrent Pric:a; i 

Prdlability Probability of Average NP\T $106 Probability of Average NP\T $106 

of Deposits Econanic [)eJ:)Q6its (Corrlitional) Econanic Deposits (Con:litional) 

0.110 0.002 8 .012 20 

0.100 0.000 0 .000 0 

0.010 0.000 0 .006 30 

0.460 0.005 66 .131 .482 

0.940 0.001 267 .424 171 

0.190 0.003 27 .034 81 

0.560 0.008 63 .137 181 

0.990 0.108 347 .521 338 

0.320 0.002 34 .076 177 

0.090 0.002 597 .013 464 

1.000 0.595 3 .984 13 

• e 
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'!he probabilities that one or nore deposits exist, that one or nore 

econanically recoverable deposits exist at current prices, am that one or 

nore econanically recoverable deposits exist at high prices are cx::mpared 

in Figure 13. As can be seen by the third bar in each group, activity 

areas 5, 8 am 11 are the JrOSt likely to rontain one or nore un::liscovered 

deposits (probabilities between 0.9 am 1.0). Activity areas 4, 7 am 9 

(probabilities between 0.3 am 0.6) make up the next JrOSt likely group, 

followed by 1, 2, 6 am 10 (probabilities between 0.1 am 0.2). Activity 

area 3 is the least likely to rontain deposits with a probability less 

than 0.1. 

Without additional infonnation, these probabilities identify the JOOSt 

attractive targets for mineral exploration. However, the objective of 

exploration is to discover deposits that can be profitably developed. 

Based on econanic criteria am rurrent prices, area 11 ranked highest 

(probability of 0.6), followed by area 8 (probability of 0.1). For all 

other activity areas, the probability of an econanic deposit at rurrent 

prices is less than 0.01. usirq the higher price assumption, the 

likelihood of an econanically recoverable deposit is, again, highest for 

activity area 11; better than one in ten for areas 4, 5, 7 am 8; am 

less than one in ten in activity areas 1, 2, 3, 6, 9 am 10. 

A secord paspective is provided by Figure 14, which shows the 

expecte::l value of metals that ca.1ld be econanically recovered fran the 

eleven activity areas. 'Ihese values are one measure of the potential 

irrp::>rtance of ~ activity to the local am reg-ional econanies am, 

usirq the quantities of metal fran which these values are derived 

(provided in the in:lividual suritnaries), a measure of the inportance of the 

potential mineral SUWly to the nation. Fran this perspective, activity 
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Figure 13. Comparative Probabilities 
for Eleven Activity Areas 
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Figure 14. Expected Value of Production 
from Eleven Activity L~reas 
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area 8 is clearly the IOOSt significant, at any price level. At current 

prices, the expected value of production is less than $30 million for all 

other areas. At higher prices, areas 4, 5, 7 an:i 9 generate values in the 

$200 to $800 million range, areas 6, 10 and 11 between $50 and $100 

million, and areas 1, 2, and 3 less than $5 million. 

A third viewpoint is that of the firms that WOlld develop and operate 

mining an:i beneficiation facilities in the activity areas. Their 

objective is to generate the largest profits for owners an:i shareholders. 

Figure 15 illustrates this viewpoint usin;J Net Present Value (NPV, defined 

as diSCCAlI'lted revenues minus discounted costs) for each of the eleven 

activity areas. Again, area 8 is clearly the IOOSt attractive with an 

expected NPV of alIOOSt $40 million at current prices, an:i $240 million 

usin;J the higher price asstllTption. At current prices activity area 11 is 

the secord IOOSt attractive at $2 million, while all others generate an NPV 

of $1 million or less. At higher prices, areas 4 an:i 5 rank secorxi ($50 

to $100 million), followed by areas 6, 7 an:i 9 through 11, with NPV's 

between $3 and $25 million. Areas 1, 2, and 3 are ranked last with NPV's 

less than $1 million. 
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Figure 15. Expected Net Present 'Value 
.from Eleven Activity Areas 
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OONCIIJSICN 

Approximately 44 percent of the lan:is which \¥ere identified 

within the study area as favorable for varioos types of urxtiscovered 

non-placer mineral deposits have been excluded fran mineral access by 

larrl-use designations assigned by the ~ arrl SNCA RMPs. In 

addition, placer activity is also now largely p:rcXti.lJited ~ 

the study area. '!he results of the potential SUWly analysis 

estimate that, at the 90 percent confidence level, the total NPV of 

foregone resources that are IXJtentially ecx>nc:::m.ically recoverable 

~es fran $0 to $12 million at current prices ani ran;Jes fran $100 

thousan:i to $320 million at two times those prices. on average, at 

the assumed price levels, fran 7 to 37 percent of the total NPV of 

the mineral resources within the study area has been lost as a result 

of the mineral access constraints :imposed by the ~ arrl SNCA RMPs. 

Gold placer mi.nin;J is the type of mi.nin;J activity which is IOOSt 

likely to occur within the study area, if permitted. At the higher 

prices, the potentially IOOSt significant types of un:tiscovered 

dep:>sits which have been made inaccessible, in terms of expected NPV, 

are the prospective tin greisens, sediment-hosted lead-zinc deposits, 

alkalic-associated gold deposits ani gold placer deposits. 
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