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STATEMENT OF NEED - AMENDMENT OF RULES REGARDING PERMITS TO 
PROSPECT FOR AND LEASES TO MINE COPPER, 
NICKEL ANO ASSOCIATED MINERALS 
(6 MCAR SECTION 1.0094) 

INTRODUCTION 

On November 8, 1966, In accordance with Minnesota Statutes 1965, Sections 

93.08-93.12 and 93~25, the Commissioner of Natura1 Resources, with the approval of 

the State Executive Council, adopted rules and regulations regarding "permits to 

prospect tor and leases to mine copper, nickel and associated minerals." These rules, 

NR 94 (subsequently numbered 6 MCAR Section 1.0094), promote and regulate prospecting 

for, mining and removing copper, nickel and associated minerals from lands wherefn an 

Interest In the minerals Is owned by the state. 

Since the adoption of these rules, the state has held six copper-nickel lease 

sales. In total, 2,143,923 acres of state-owned mlneral rights were offered for 

leasing; and this resulted In the Issuance of 1,044 leases, covering 425,313 acres, 

to 22 companies and Individuals. These leased lands were In the counties of 

Beltrami, Cook, Itasca, Koochiching, Lake, Lake of the Woods, Marshal I, Roseau and 

Saint Louts. 

In general, the lessees have made their prel lmlnary evaluations of the leased 

properties within the first two years of the leases and, therefore, most of the 

leases are surrendered during that period. As of December 1, 1981, only 15 leases, 

covering 4,449 acres, were stll I In effect. 

The copper-nickel leasing program has resulted In the payment of 1.66 mil I Ion 

dollars of rental to the state as of December 1, 1981. As a result of the 

exploration conducted under the leases, representing an Investment of over 25 mil I Ion 

dollars by the exploration companies, the state has received an Immense amount of 

geologlcal, geophysical and geochemical data. This valuable Information Is used when 

the Department of Natural Resources makes management decisions to Implement 

legislated mineral and other land use pol Icy. With this data, actions are avoided 
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which could otherwise adversely affect future exploratlon, leasing and mining of 

state-administered mineral lands. 

Mining companies, by exploring publ le and privately owned lands, have discovered 

large copper-nlckel deposits, as wel I as significant amounts of titanium, Iron and 

vanadium In the Duluth Gabbro Complex. Resource estimates Indicate over 4.4 bll llon 

tons of copper-nlckel deposlts,of which approximately 1 bll I Ion tons are on 

state-owned land, occur along the northwestern basal contact of the Duluth Gabbro 

Complex In northeastern St. Louis and northwestern Lake counties. 

Although no mlneable deposits have as yet been found on state land In 

Minnesota's Greenstone formations, significant showings of Iron, zinc and copper have 

been located. Interest In the Greenstone and other formations has continued to be 

demonstrated by a number of exploration companies. 

The last state copper-nickel lease sale was held In 1973. The Environmental 

Qual tty Council (renamed the Environmental Qual lty Board) Initiated In 1974, a 

regional study regarding the potential social, environmental and economic impacts 

associated with copper-nickel mining. The study covered a I lmlted portion of the 

Duluth Gabbro Complex. The EQC Imposed a moratorium on the acceptance of any 

site-specific environmental Impact statements on any copper-nickel mining development 

proposal prior to the completlon of the study. As a result of this action, the state 

lease sales were suspended during the period of the study. 

Fol lowing completion of the "Reglonal Copper-Nickel Study" in the fal I of 1979, 

the Department contacted the State Executive Council for Its approval for the 

Department to hold a state copper-nickel lease sale. In response the Executive 

Council requested that the Department first amend the existing royalty provisions of 

6 MCAR Section 1.0094 to address the posslbll lty of what Is col loqulal ly referred to 

as a "bonanza" mineral deposit. 

The term "bonanza" In the present coritext refers to an unusually high grade 

mlneral deposit of significant size. With such a deposit, a mining company may 
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real lze "wlndfal I" profits, which are profits remaining after subtracting the normal 

profits that are necessary to Induce Investment In this Industry. Under certain 

circumstances, a wlndfal I profit situation may also brlefly arise when the price of a 

metal Increases substantlal ly as a result of speculatlon or brisk demand In boom 

times. 

In order to address a posslble "wlndfal I pro,f It" sltuatlon,the Department 

reviewed royalty systems of base metal producing states and foreign countries, !nd 

various studies on the base metal mining Industry. The Department presented this 

research to the State Executive Councll and on August 22, 1980, recommended that the 

state continue the present royalty rate structure and add a "speclal royalty rate~ 

for ore value exceeding $50.00 per ton,of an extra .04% on each dollar Increase In 

ore value. In order to account for Inflation, It was also recommended that the 

$50.00 be Indexed to reflect changes In the refined metal prices for the ore 

produced. The State Executive Councll approved this proposed speclal royalty rate 

structure. 

After development of the language of the proposed amendment to the state 

copper-nlckel rules, the Department sol felted outside opinion on the proposed 

amendment. (The notice to sol felt outside oplonlon was publlshed In the State 

Register on June 22, 1981.) The responses from the publlc Identified two concerns 

which seemed significant, and the Department saw the need to amend the proposed 

speclal royalty rate to address these concerns. 

At the December 15, 1981 meeting of the State Executive Councll, the Department 

recommended that the speclal royalty rate proposal be amended to Index the speclal 

royalty rate of .04% to reflect the price changes In the metal market. The effect of 

this Indexing Is that the percentage change In the amount of speclal royalty payable 

wll I be the same as the percentage change In the metal prices. The Department also 

recommended that when the special royalty amount due for any calendar month exceeds 

20% of that month's value of the metals and mineral products recovered In the mll I 
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concentrate, the lessee may apply to negotiate a modification of the special royalty 

rate for the amount exceeding such 20%. The State Executive Council approved these 

modifications to the proposed special royalty rate structure. 

The Department's amendment of 6 MCAR Section 1.0094, as now proposed, Is I lmlted 

to adding a special royalty rate provision to the state copper-nlckel leases to 

address the posslblllty of a wlndfal I profit due to a high-grade deposit or to 

substantial Increase In the price of a metal or metals. No other changes In 6 MCAR 

Section 1.0094 are Intended at this time. 

I. EXISTING ROYALTY RATE STRUCTURE 

The state copper-nicker leases are primarily Issued through publ le sate with 

competitive, sealed bidding. For each lease, the appl !cants submit a bid royalty 

rate which Is In addition to the basic royalty rates specified In the state leases In 

accordance with 6 MCAR Section 1.0094. The leases are awarded by the Commissioner of 

Natural Resources, with the approval of the State Executive Council, to the highest 

bidder for each lease. No bids are accepted that do not equal or exceed the baste 

royalty rates specified In 6 MCAR Section 1.0094 and the state reserves the right, 

through the Executive Councl I, to reject any or al I bids. 

The state copper-nickel leases provide that a lessee pays an annual rental and, 

whenever metals and mineral products are recovered from the ore mined and processed, 

a royalty on such metals and mineral products. The annual rental, which Increases 

during the first ten years of the lease, Is payable throughout the term of the lease, 

but under certain circumstances the rental can be credited toward earned royalties. 

The royalty rate consists of a base rate, an addJtJonal rate equivalent to the base 

rate on that portion of the value of the metals and mineral products recovered tn the 

mll I concentrate exceeding $17 per ton of dried crude ore, and the bid rate. 

The royalty rates are a percentage of the value of the metals and mineral 

products recovered In the mil I concentrate from each ton of dried crude ore mined. 
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This royalty rate mechanism has a built In escalation provision since It Is tied to 

the market pr Ices of meta Is and adjusts for t .he f I uctuatl ons In those pr Ices. 

The state copper-nickel lease provides that the base royalty rate Increases 

during the term of the lease and the rate also varies according to whether ore Is 

being mined by underground or open pit methods. For ore mined by either underground 

or open pit methods during the first ten years of the lease, the base rate Is 2% of 

the value of the metals and mineral products recovered in the mil I concentrate from 

each ton of dried crude ore. For ore mined by underground methods, the rate Increases 

an additional 1/4% for each subsequent ten-year period. For ore mined by open pit 

methods after the first ten years of the lease,the base rate rs 33-1/3% greater than 

the base rate for mining by underground methods. 

The add(t!onal royalty rate, which Is equivalent to the base rate and changes as 

the base rate changes during the term of the lease, becomes appl !cable when the value 

of the metals and mlneral products recovered In the mll I concentrate exceeds $17 per 

ton of drled crude ore. When 6 MCAR Section 1.0094 was adopted In 1966, ore valued 

In excess of $17 per ton was considered high-grade ore. 

The bid royalty rate Is also a percentage of the value of the metals and mineral 

products recovered In the mil I concentrate from each ton of dried crude ore. Thls 

rate does not change during the term of the lease. 

I I. lliE NEED FOR A ~EC I AL ROYALTY" PROVIS I ON 

There are two main reasons why a ''special royalty" amendment to the existing 

rules and regulations on copper-nickel mining In Minnesota Is needed: (a) as 

landowner, the state has a legitimate right to share In the wlndfal I profits derived 

by the mine operator from the discovery and development of high-grade mineral 

deposits on state lands or derived from metals price Increases due to speculatlon or 

boom times; and (b) discoveries outside Minnesota (In Canada, Wlsconsln and 

elsewhere) have Indicated that potentlal ly richer and more diverse mineral deposits 
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might be found in the Greenstone and other geologlcal formations. 

CA> Anticipating Wlndfal I Profit~ 

Firms operating In extractive Industries may real lze various kinds of "wlndfal I 

profits". These are defined as profits remaining after subtracting normal earnings 

(or normal profits) which are necessary to Induce Investment In these Industries, 

Including rewards for capital risks. 

These wlndfal I profits may be real !zed when the mining firms strike 

exceptionally rich or high-grade ores. The high profits arise because the operator 

wll 1. receive more revenue fora higher grade of ore, whlle capital, operatlng and 

overhead costs wll I be about the same as for mining ore of an "average" grade. 

Although It must be recognized that unusually high-grade deposits of a slgnlflcant 

size are extremely rare and It Is highly unusual to find such deposits, the state 

ought to have a mechanism whereby, as landowner, Its rights may be properly protected 

should such a posslbll lty ever become a real lty. 

As mentioned previously, a wlndfal I profits situation could also occur when 

metal prices received by the lessee lncrease substantially because of speculatlon or 

brisk demand In boom times. However, such lncreased prices are usually for a short 

duration. The mine operator could receive substantial benefit ln this type of 

sltuatlon In regard to the preclous metals, but normally precious metals are only a 

relatively minor by-product of a base metal operation. 

CB> Antlc(patrng the Discovery and Development of Richer Deposits 

When the copper-nlckel rules and regulations were adopted In 1966, the royalty 

provisions were partly based on known copper-nickel deposits In the Duluth Gabbro 

Complex. Since that tlme, further dlscoverles In the Duluth Gabbro Complex and in 

the Greenstone formation outside Minnesota have shown the potential for a more 

0rverse mineral deposit with a higher value. The Kidd Creek mine near Timmins, 

Ontario Indicates the possibility that an unusually high grade mineral deposit of a 

slgnlftc~nt size might be found In Minnesota. 
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The value of ore does not depend solely on the primary ore grade, recoverabll lty 

factor and market price of the contained primary metal. It Is also determined by the 

presence or absence of the by-products or co-products associated with the primary 

metal, as wel I by their grades, recoveries, and market prices. 

For example, using a "Greenstone Mine Model" (Ref. 6, p. 5-1), the value of 

ore obtained from such a diverse mineral deposit has been estimated to be worth about 

$79 per short ton In 1981. This value can be converted to a "copper equlvalent" 

amount by dividing the total value by the prevail Ing price of copper. Based on the 

1981 average domestic producer price (f.o.b. Atlantlc Seaboard) of about $0.75 per 

pound of refined copper, $79 Is equivalent to about 105 lbs. of refined copper, 

which Is equlvalent to an average copper "grade" of 5.9 percent (assuming a mil I 

recovery rate of 90%). Compared to the 1979 average yield of 8 lbs. of refined 

copper per ton of porphyry copper actually mined In the U.S. (Ref. 7, .p. 13), this 

copper-equivalent grade of 5.9% represents a very "high grade". 

Also, as can be seen In Figure 1, In the twenty-year- period 1960-1980, the ore 

value estimated for the Greenstone Mine Model has been not only conslstently higher, 

but also has been Increasing at a higher rate than that estimated for the Duluth 

Gabbro Ml ne Mode I <Ref. 6, p.5-11). 

Thus, there Is a need to amend the state copper-nickel rules and regulatlons to 

address the posslbll lty of a wlndfal I profits situation. It Is only fair and 

reasonable that the state, on behalf of the trust and tax-forfeited funds, share In 

any wlndfal I profits derived from a deposit found on state-administered land. 

I I I • PROPOSED "SPEC I AL ROYALTY" RATE AND ITS IMPACTS 

CA> Special Royalty Rate Structure 

To address the posslbll tty of a high-grade deposit, the Department proposes to 

add a special royalty rate to the state copper-nickel leases. This special royalty 

wll I be In addition to the existing base and.additional royalty rates specified In 6 
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MCAR Section 1.0094 and any bid royalty rates. 

The special royalty wll I start to apply when the value of the metals and mineral 

products recovered In the mil I concentrate exceeds the special royalty base. The 

amount of special royalty that wll I be payable for ore mined and removed from the 

leased lands wll I be calculated by multiplying the special royalty rate by that 

portion of the value of the metals and mineral products recovered In the mil I 

concentrate from each ton of dried crude ore that exceeds the special royalty base. 

The specJ~I royalty rate wll I be .04% of that portlon of the value of the metals 

qnd mlneral products recovered In the mil I concentrate from each ton of drled crude 

ore that exceeds the special royalty base. Furthermore, the speclal royalty rate 

wll I be subject to Increase or decrease each calender month by multlplylng the 
. I 

speclal royalty rate by a fraction, the numerator of which wll I be that months base 

value of the metals and mineral products recovered In the mil I concentrate from each 
I 

ton of dried crude ore, and the denominator of which wll I be that months value of the 

metals and mlneral products recovered In the mll I concentrate from each ton of dried 

crude ore. 

The special royalty~ wll I be $50.00 per ton of dried crude ore, subject to 

Increase or decrease each calendar month. The special royalty base wll I be 

calculated each month by multlplylng $50.00 by a fraction, the numerator of which 

wll I be that month's value of the metals and mineral products recovered In the mil I 

concentrate from each ton of dried crude ore, and the denominator of which wll I be 

that month's base value of the metals and mineral products recovered In the mil I 

concentrate from each ton of dried crude ore. 

The current month's value of the metals and mineral products recovered In the 

mil I concentrate Is determined by multiplying the total pounds of each metal and 

mineral product recovered during the month by that month's average market price per 

pound of each metal and mineral product. The base value of the metals and mineral 

products recovered· In the mll I concentrate Is determined by multlplylng the total 
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pounds of each metal and mineral product recovered during the current month by the 

respective average of the average market price per pound of each metal and mineral 

product for each of the twelve complete calendar months of 1981. (The third 

paragraph of 6MCAR Section 1.0094 Cg) (9) specifies how the average market price of 

each metal and mineral product Is determined.) 

Finally, If the special royalty payable In any calendar month exceeds twenty 

percent of that month's value of the metals and mlneral products recovered In the 

mll I concentrate, the lessee may apply to negotiate a modification of the special 

royalty rate for the amount exceeding such twenty percent. Any modification of the 

lease terms must be approved by the State Executive Council. 

CB) SpecJal Royalty Formula 

Let VB denote the base value of the metals and mineral products recovered In the 

mil I concentrate, and VC denote the value of the metals and mineral products 

recovered In the mil I concentrate In the current period. The proposed amendment 

defines the portion of the current ore value subject to special royalty (SR) 

treatment as that which exceeds $50 per ton of dried crude ore, with such $50 subject 

to Increase or decrease by the ratio of VC/VB. Mathematically, 

Pori·lon of VC subject to SR= VC - 50(VC/VB) ••••••••••••••• (1) 

The proposed special royalty rate (SRR) Is .0004 times that amount of the 

current ore value that exceeds $50 per ton of dried crude ore, with such rate subject 

to Increase or decrease by the ratio of VB/VC. This may be expressed as fol lows: 

SRR = .0004(VB/VC) x~c - 50(VC/V~ ••••••••••••••••••••••• (2) 

The special royalty amount payable Is then obtained by multlplylng the said SRR 

(equation 2) by the portion of VC subject to special royalty treatment (equation 1). 

Mathemat I ca I I y, 

Spocl~l Royalty Payable = .0004(VB/VC) X [VC - 50(VC/VB)] X 
~C - 50(VC/VB] .......... (3) 
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Mathematically, this equation can be further reduced to: Special Royalty= 

V
,. . 2 

~J'.._.0004(VB - 50) • However, we have chosen to use equation (3) for our amendment 

V !) .I anguage because It explains the components and reasoning of the proposed speclal 

royalty amendment. 

Finally, when the special royalty amount due for any calendar month exceeds 20j 

of that month's value of the metals and mlneral products recovered In the mil I 

concentrate, the lessee may apply to negotiate a modification of the special royalty 

rate for the amount exceeding such 20%. Any such modification of the lease must be 

approved by the State Executive Council. 

CC) Computation of Speclal Royalty Rate: Ao I I lustratl.QO 

For the purpose of II lustratlng the computation of the proposed special royalty 

rate, the fol lowing assumptions are made: 

-Amendment to NR 94 becomes effective In June 1982, 

-State Lease Issued October 15, 1982, 

-Bid royalty rate: 2%, 

-Base and additional royalty rate: 2.25% (ore mined by underground 

methods. second ten-year period of lease), 

-Average market prices of recovered metals In 1981 ("base" period) and 

in 1995 ("current" period) are as fol lows: 

Metals Expected Average Market Prices of Refined Metals 
Contained Recovery (l) 12 (M~nths January 1995 

Io ore per ton of .Qr..e._'._ of 1981 2 (assumed) 

copper 23.94 I bs $0.75/lb $3.38/ I b 

zinc 113.28 lbs $0.45/lb $1.62/ I b 

s 11 ver 3.88 tr. ozs. $10.52/tr. oz. $55.70/tr. oz. 

(Footnotes (1) & (2) are on top of page 12) __ _ 
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(l) Based on Kidd Creek Mine Model as discussed in Inter-Agency Task Force Report 
on Base Metal Mining Impacts, published by Minn. DNR,Jan. 1973, Table 5.1, p. 5.3, 
assuming concentrate recovery rates of 90% for copper, and 80% for zinc and silver. 

(2) Actual 12 month averages as quoted by EnAineering and Mining Journal. Copper 
price is that quoted for U.S. producer, FOB tlantic Seaboard. 

First, the current value (VC) of, the metals and minerals recovered in the m"il 1 

concentrate ts calculated by multiplying the total quantity of each metal rocovered 

by Its respective average market price In January of 1995: 

VC = ($3.38 X 23.94) + ($1.62 X 113.28) + ($55.70 X 3.88) 

= $480.55 

Secondly, to obtain the ore's base value (VB) of the metals and mineral products 

recovered In the mil I concentrate, the same quantities of the respective metals and 

mineral products recovered In January of 1995 are now multlpl led by their respective 

average of the average market price for each of the twelve calendar months of 1981: 

VB= ($0.75 x 23.94) + ($0.45 x 113.28) + ($10.52 x 3.88) 

== $109.75 

Thirdly, the special royalty base CSRB) Is calculated by multiplying $50 by 

the fraction of the current value of the metals and mineral products recovered In the 

mil I concentrate from each ton of dried crude ore over the base value of the metals 

and mineral products recovered In the mil I concentrate from each ton of dried crude 

ore (VC/VB): 

SRB = $50.00 x ($480.55/$109.75) = $218.93 

f.o.yr:j.h.l...y., the special royalty rate (SRR) ts calculated by multiplying .04% by 

the fraction of the base value of the metals and mineral products recovered In the 

rn: i I concentrate from each ton of dr I ed crude ore over thf~e of the meta Is 

and mineral products recovered In the mll I concentrate from each ton of dried crude 
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ore (VB/VC), then multlplylng the resulting product by the amount of the current 

value of the metals and mlneral products recovered In the mll I concentrate from each 

ton of dried crude ore which exceeds the above SRB: 

SRR = .0004 x ($109.75/$480.55) x ($480.55 - $218.93) = ,023900 

Fifthly, the total minimum royalty payable on the one ton of ore mined would be 

calculated as fol lows: 

S of Total 

Base royalty rate x VC = .0225 x$480.55 •••••••••••• $10.81 39 

Addltlonal royalty rate x (VC-$17) 

= .0225 X ($480.55 - $17.00) ••••••.... $10.43 38 

Special royalty rate x (VC-SRB) 

.0239 X ($480.55 - $218.93) ••••••... $ 6.25 23 

TOTAL ROYALTY PAYABLE (w/o bid) ••• $27.49 100. 

Fina I ly If the bid rate Is 2%, total royalty payable would be: 

S of Total 

Base royalty •••••••••••••••••••••••••••••••••••• $10.81 29 

Additional royalty ••••••••••••••••••.••••••••••• $10.43 28 

Special royalty ••••••••••••••••••••••••.•••••••• $ 6.25 17 

Bid royalty (= .02 x $480.55) ••••••••••••••••••• $ 9.61 26 

TOTAL ROYALTY PAYABLE (with bid) ••••. · $37. 10 100 

<D > Impacts of ~J..a.1 Roya I ty on ..To.t..aLState Roya I t')!_schedu I e 

With the adoption of the proposed special royalty amendment to address 

the poss I bl I tty of a wlndtal I pn>f Its situation, the state's total royalty wt 11 

consist of four elements: the base royalty, the additional royalty for ore value 
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exceeding $17.00 per ton, the special royalty discussed above, and any bid royalty. 

The Impact of the special royalty provision may be seen In Figures 2,3,4, and 5. 

These graphs show that above the $50 ore value, the special royalty Is an 

Increasing factor In the total royalty schedule. They also show that when the SR Is 

equa I to 20% of the va I ue of the meta Is and m I nera I products r,ecovered In the m 11 I 

concentrate, It makes up about 72% to 83% of total royalty, depending on the relevant 

mining methods and ten-year lease period for which royalties are computed. Figure 5 

shows the total royalty payable when there Is a bid royalty of 2.0%. 

CE> .l.mpacts of lndex[ng Special Royalty 

As Figure 6 shows, four distinct, but related consequences wll I result from 

Indexing the special royalty base and the special royalty rate to reflect price 

changes In the metals market. 

(1) The special royalty base fluctuates proportionately with metal prices. For 

example, If ore value rises by 50% between the base period and the current period, 

the special royalty base wll I rise from $50 to $75; and If ore value fal Is by 50%, 

the special royalty base wll I fal I exactly In the same proportion, to $25. 

(2) The effective special royalty rate, as defined In equation (2) on page 10,will 

remain constant throughout the I lfe of the lease, reflecting the rate It would be at 

the time when the amendment first becomes effective: that Is, .04% per each 1981 

dollar of that portion of ore value exceeding the special royalty base. 

(3) The point at wh.lch the special royalty equals 20% of the value of the metals 

and mlneral products recovered In the mil I concentrate also fluctuates with metal 

~,lees. As shown by Figure 6, If the royalty schedule Is not Indexed, It takes an 

or·e value of $596/ton for the special royalty amount to equal 20% of the value of the 

metals and mineral products recovered In the mll I concentrate. However, with the 

oi-oposed Indexing of the special royalty, If the ore value appreciates by 50%, the 

20% point wll I not be reached until the ore value rises to $894/ton (a 50% Increase 

from $596). Conversely, If the ore value depreciates by 50%, then the ore value 
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would only be $298/ton (a 50% decrease from $596) when the 20% point Is reached under 

the proposed Indexing. 

(4) Between the base period and the current period, the rate of change, ff any, 

In the special royalty amount payable is proportlonai to the rate of change fn the 

ore value. 

IV. ANALYSIS AND REASONABLENESS OF THE PROPOSE°' "SPECIAL ROYALTY 11 PROVISION 

The proposed special royalty provision, to be Included In future copper- nickel 

leases, Is a result of research In mineral economics I lterature and study of other 

non-ferrous metals producing states' and countries' practices. The fol low Ing Is a 

brief analysis of the proposed special royalty provision. and an explanation of the 

reasons for selecting the elements of such a provision. 

CA> Extstfng Add(tlooal Royalty Rate at $17/ton 

The existing royalty rate structure provides for an additional royalty rate 

which Is equivalent to the base rate and changes as the base rate changes during the 

term of the lease. The additional royalty rate becomes appl !cable when the value of 

the metals and mlneral products recovered In the mll I concentrate exceeds $17 per ton 

of dried crude ore. 

When 6 MCAR Section 1.0094 was adopted In 1966, ore valued In excess of $17 per 

ton was considered high-grade. However, $17 per ton ore was not considered "bonanza" 

ore. The $17 was not Indexed to fluctuate with price changes In the economy, and, 

for the past 10 or more years, $17 per ton ore has not been considered a high-grade 

ore. 

The State Executive Council and the Department of Natural Resources have viewed 

the addlttonal royalty rate, which commences at $17, as a part of the basic royalty 

rate of the state copper-nickel lease. In other words, the minimum royalty rate for 

a state copper-nickel lease, for the first 10 years of the lease, Is Just under 4% of 

the value of the metals and mineral products recovered In the mll I concentrate. This 
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Is considered to be a fair and equitable rate, and no change Is proposed to the 

existing additional royalty rate provisions of the copper-nickel lease. The proposed 

speclal royalty rate Is being added to address the posslbll tty of a wlndfal I profit 

situation. 

<B> The Speclal Royalty Base 

To determine the value of ore above which the proposed special royalty becomes 

effective, one has to analyze the three components of this value: the grade of ore, 

the price of refined metals, and the recovery rate at the concentrato~l)_ If copper 

ore Is used as an example, then the ore value at which the special royalty becomes 

appl lcable, (the special royalty base) wit I have to be within the high-grade region 

of copper ore grade In the U.S. 

The evidence exhibited by the hlstorlcal average grade of copper ore mined In 

the U.S. (see Table 1) shows that the average amount of copper recoverable from 

copper ore sold and treated has been steadlly decl lnlng since 1889. Further, 

according to the Bureau of Mines (Ref. 7, p. 12), s001e ,copper deposits currently 

under development contain an average of only about 8 lbs. of copper per ton (or 0.4% 

grade) with a cut-off grade of 4 lbs. (or 0.2% grade). 

Table 1 - AVERAGE GRADE OF COPPER ORE MINED IN THE U.S. 1880-1980(2} 

1880 •••••• 3.0% 1911-20 •••••••••••• 1 • 7% 1951-60 •. .. ... o. 9% 

1889 •••••• 3.3% 1921-30 ••••••••••• 1 • 6% 1961-70 ••••• •• 0. 7% 

1902 •••••• 2. 7% 1931-40 •••••••••••• 1 • 6% 1971-80 • • •• • •• 0.6% 

1906-10 ••••• 2.1% 1941-50 ••••••••••• 1 • 0% 

(2) Figures for 1880 to 1930 from Ref. 1 , p.224. Those for 1931 to 1980 from USBM. 

(1) Although the recovery rate at the concentrator can change due to 

technological advances, we are assuming that It wit I remain constant for this brief 

explanatlon of the determination of the base value. 
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Although "high" or "low" ls a relative concept, given the present average and 

decltntng grade of copper ore ln the U.S. C.47% In 1980), an ore tenor of 3.0% 

copper equtvalent and above ts considered as high grade. Assuming a constant rate of 

recovery, a higher grade gives a higher ore value at a given price level. 

The second component of ore value ls the producer price of refined metal 

excluding deltvery charges. Assuming a constant rate of recovery, a higher price 

gives a higher ore value at a given or-e grade. 

Again using copper ore as an example, this Interaction between price and grade 

can be seen In Figure 7, which describes the value-grade relatlonshlp for copper 

ore. As this chart shows, at the 1981 domestic average price level of refined 

copper. f.o.b. Atlantic Seaboard,of $0.75/lb (which Is alsQ the average for the last 

five years), the proposed special royalty base of $50/ton. which corresponds to a 

grade of 3.7%, fal Is within the high-grade region of copper ore. It therefore seems 

reasonable to use $50/ton as the base value of the proposed special royalty 

prov Is Ion. 

The average price for other base metals has Increased In the last twenty years. 

For the primary base metals, the Increases baslcal ly reflect the Increases In 

production costs. The prices for the precious metals also reflect production cost 

Increases, and addltlonal ly reflect an Inherent speculatlve or Investment demand 

element. 

Tradltlonal ly, precious metals are considered as real "stores of value," and 

consequently, there are speculatlon-lnduced changes In their prices, both In the 

futures market and the spot market. For example, the value of ore based on the 

Greenstone Mine Model has risen from about $21/ton In 1960 to about $79/ton In 1981, 

or about 276% In twenty-one years. Some of this Increase Is due to the 

PXtraordlnary, speculatlon-lnduced Increase In the prices of precious metals, the 

recovered quantities of which make up only a very smal I amount of ore, as shown by 

Table 2 below: 
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Fig. 7 VALUE-GRADE RELATIONSHIP FOR COPPER ORE 
AT DIFFERENT REFINED COPPER PRICES 
(assuming 90% recovery rate at concentrator) 
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IABI E 2 - GRADES & PRICES .QLMETALS CONTAINED IN GREEN.SJ~ 

Metals Contained 
Jn Ore 

Copper 

Nlckel 

Zinc 

Lead 

Gold 

SI Iver 

Expected 
Recovery 

per Jon .Qr~ 
Average Unft PrJce&1) 
1.26.Q -12.81 

34.74 lbs $ .32/lb $ .75/lb 

2.52 lbs .74/lb 3.43/lb 

61.60 lbs .13/lb .45/lb 

.72 lbs • 12/lb .37/lb 

.02 tr.oz. 35.0/tr.oz 459.61/tr.oz. 

• 704 tr.oz. .91 tr.oz. 10.52/tr.oz • 

Percentage 
Price Changes 

134 % 

364 

246 

208 

1213 

1056 

(1) Annual averages, from .En.g[neerl~Mlnlng Journal, various Issues. 

As discussed above, copper ore with a value of $50/ton would be a high grade 

copper ore In today's market. The presence of other base metals associated with the 

copper ore, regardles of whether the copper ore was high grade In and of Itself, 

could also result In a high grade copper-equlvalent ore due to the grades and prices 

of those associated metals. With either situation, when the value of the ore exceeds 

the proposed special royalty base of $50/ton. the ore wll I be subject to the proposed 

speclal royalty provisions. 

CC > IruL.s_p,aci..a.L Roy a I ty Rate 

The speclal royalty rate, of four hundredths of one percent C.P4%) of that 

portion of the ore value exceeding the special royalty base, has been determined 

after rev I ew Ing roya I ty systems of base r;:eta l producing state and foreign countries 

and reviewing various studies on the base metal mining Industry. In Its review, the 

Department considered various percentage rates and discussed these rates with the 

State Executive Council. 

The states surveyed Included Arizona, Utah, New Mexico, Montana, Colorado and 

Idaho. These states are the prlnclpal producers of coppe~ lead, zinc and precious 

metals. The foreign countries surveyed Included Austral la, Canada and Papua New 

Guinea. Most of these royalty systems have a graduated royalty scale schedule, with 
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or without a maximum rate, or a flat-rate system with or without escalatlon. None of 

these royalty systems as yet have provision for a special royalty rate covering an 

unusually high grade mineral deposit of a significant size. 

The studies reviewed concerned the profltabl I tty of the base metal mining 

Industry and physlcal, financial and economic conditions facing the Industry. These 

studies discussed typical average and cut-off grades of ore mined, hlstortcal rates 

of returns on equity and on Investment In the base metal mining Industry In the 

United States, and historical cost and price trends of the Industry. (See Refs. 

5,7,8 and 9). Briefly, the general outlook for copper and associated metal mining ts 

favorable and the United States wll I probably remain a major producer. However, the 

low grade of U. S. copper ores, the high cost of labor as compared with gr~des of ore 

and costs In foreign countries, and heavy borrowing by some of the Industry have 

reduced profltabll lty. 

After reviewing these studies and royalty systems, the Department reviewed 

Information on some of the known greenstone deposits of Canada and Wlsconsln. As 

Indicated previously, It Is not possible to draw an exact definition of a high grade 

deposit versus a "bonanza" deposit. However, the Kidd Creek Mine Is generally 

described as a "bonanza" deposit. As shown on page 11, the Kidd Creek Mine has an 

average value In 1981 of $109.75 per ton of crude ore. Other "bonanza" deposits In 

the greenstone formations of Canada Include the Sturgeon Lake {Falconbrldge) Mine and 

the Lyon Lake Mine. These mines had, respectively, an average value In 1981 of 

$177.40 and $132.54 per ton of dried crude ore. 

With this data In mind, the Department looked at different possible royalty 

rates, Including .02% through .08%. The goal was to find a special royalty rate that 

gradually increased with the value of the ore and that would result In a reasonable 

additional royalty rate tor a "bonanza" deposit. The underlying considerations were 

1-o provide that the state receive a fair share In a windfall profits situation 

without the rate being onerous to the operator and without deterring competitive 
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bidding for leases. 

The special royalty rate of .04% was selected since It most nearly meets these 

goals. For example, with an ore value of $130.00 per ton, which Is certainly 

"bonanza" grade ore In today's metals market, the proposed special royalty wl 11 

cqnstttute approximately 2% of the total value of the concentrated ore. The amount 

of 2% has been deemed reasonable In the past for royalty stages In the state 

copper-nickel leases, as evidenced by the 2% of ore value for the base, the 

additional 2% for ore value exceeding $17 per ton, and an addltlonal 2% of ore value 

due to the time progression of the lease. 

The other possible rates, ranging from .02% to .08%, were rejected because they 

did not adequately meet these goals. The lower rates do not add a significant amount 

of royalty for a bonanza deposit situation, and the higher rates tended to Increase 

so severely that they could become burdensome to a bonanza deposit operation. 

The rate of .04% Is equivalent to a 1% Increase In special royalty per each $25 

Increase In the ore value above the special royalty base~ Rather than have a rate 

which Increased an additional I percent or a specified fraction thereof at a certain 

value of the ore, It was decided that a gradual Increase was more equitable for the 

mining operator and the state. A gradually Increasing rate more clearly reflects the 

relation of royalty to the value of the ore. 

The proposed special royalty rate wll I have a minima! Impact on high grade ore 

worth sl lghtly over $50.00 per ton; and the rate wll I gradually have a larger Impact 

as the value of the ore Increases. Based upon the above described considerations and 

goals~ the proposed special royalty rate of .04% Is reasonable. 

CD> !ndexrng of the Spec{al Royalty Rate and Base 

The rationale for subjecting the special royalty base to an Indexing procedure 

as proposed Is that the effect of price changes In the relevant metals market should 

be brought to bear on the definition of "high-grade ore value." What Is considered as 

high-grade ore at today's prices may not be true ten or twenty years In the future. 
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Returning to our previous example, let's suppose that the domestic producer 

price of refined copper (or "copper equlvalent") wll I rise to $3.38/lb In some future 

time. If the proposed special royalty base of $50 per ton of dried crude ore remains 

unaffected by this price change, and assuming a constant recovery rate of 90%, then 

$50 wll I In fact correspond to only 0.82%, as shown In Fig. 7, which obviously can 

hardly be cal led a high grade. 

Therefore, to qual lfy as high-grade ore value, the special royalty base should 

be made to change proportionately with the change In the ore value between the 

present time and the date of special royalty computation. Using the above 

ii lustratton again, the adjusted special royalty base wll I then become: 

$50 x Future ore va..1.J.w./.:t.o.n 
1981 ore value/ton 

= $50x ($3.38) = $225.33 
($0.75) 

Further calculations(*) show that this adjusted special royalty base can be 

readily translated Into a copper grade of 3.7%, which again fal Is within the 

high-grade ore region. 

The Indexing procedure cal Is for making the special royalty rate constant 

throughout the I lfe of the lease, reflecting the true rate as It would be at the time 

when the amendment first becomes effective; that Is .04% per each 1981 dollar of that 

portion of ore value exceeding the special royalty base. For example, suppose a 

high-grade deposit Is found and developed, and metal prices Increase fourfold between 

the base period and that current period. If the special royalty rate Is not Indexed, 

the lessee wll I have to pay an effective rate of .64%, Instead of .04% of each dollar 

of the ore value exceeding the special royalty base. Conversely, If the special 

royalty rate ls not Indexed and metal prices decrease twofold, the state wll I receive 

only .01% {Instead of .04%) of each dollar of the ore value exceeding the special 

royalty base. 

(*) Ore grade= Value per short ton 
price x recovery rate x 2000 lbs 

= $225.33 = 3.7% 
3.38 X .90 X 2000 
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<E> Au±bcclzed Negotlat[ons When_.5.p~J.a.l. Royalty Reaches 20s of Ore Value 

The need to set a level of special royalty at which negotiations between state 

and lessee are authorized arises from considerations of operating factors other than 

Just the grade of ore, one of the more Important among which being the Industry's 

profltabll lty. In fact, without such a level, the proposed royalty could, 

theoretlcal ly, exceed 100% of the value of the metals and and mlnerals recovered In 

the concentrate should a high-grade deposit be found. However, It seems extremely 

uni lkely that the level wll I be ever reached. 

The Comstock Lode, Nev., discovered In 1859, and the Goldfleld district Nev., 

discovered In 1902 are cases In point. Both were extremely rich gold- sliver 

deposits. For example, It has been reported that In one shipment from Goldfield In 

1907, one single carload of ore yielded gold valued about $12,800 per ton (Ref. 3, 

p. 525). Using our proposed special royalty provision but without a cell Ing, the 

special royalty alone for this ore would exceed $65,000 per ton or 5 times that of 

the ore value. 

The twenty-percent level Itself has also been selected after considerations of 

the historical rates of return of the base metals Industry In the U. S. For 

example, for the ten-year period 1969-78, copper mining companies have earned an 

average rate of return on equity which Is roughly 37% lower than that of U.S. 

manufacturing (Ref. 8, p. 15). In view of the larger risk involved in mining as 

compared to manufacturing, this is significant. Normally, geologic uncertainty, long 

lead times In development (that tie up large amounts of capltal), socio-economic 

concerns, and volatll lty of certain metals' prices tend to dictate that base metal 

mining yield a greater rate of return than the generally less risky manufacturing 

ventures. 

It should also be noted that, to avoid possible Interference with the bidding 

process, the level of 20 percent is set on the special royalty alone, and not on the 

total royalty payable. 
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CONQUSION 

The state, as a landowner, has a legitimate right to share In the wlndfal I 

profits derived by the mine operator from the discovery and development of a very 

high-grade mineral deposit on state lands, or from unusual price rises due to 

speculation or mineral shortages In the market. Also, the discovery of a "bonanza" 

deposit In Minnesota Is a posslbll lty. The state copper-nickel lease does not 

adequately address these wlndfal I situations, so there Is a need to amend the lease 

to do so. 

The proposed special royalty becomes an Increasing factor In the amount of total 

royalty payable as ore value increases. The special royalty base Is Indexed to 

fluctuate with metal prices to reflect the changes In the economy from the 

present time. The spectal royalty rate is indexed to metal prices to 

remain constant throughout the I lfe of the lease, reflecting the rate as It would be 

at the time when the amendment first becomes effective. Flnal ly, to al low 

consideration of operating factors other than Just the grade of the ore, the lessee 

Is el lglble to negotiate a modification of the speclal royalty rate, If the amount of 

special royalty ever exceeds 20% of the value of the metals and mineral products 

recovered In the mll I concentrate, for the amount exceeding such 20%. Based on Its 

research and studies described herein, the Depar-tment of Natural Resources bel !eves 

that the proposed special royalty Is needed, reasonable and should be adopted. 
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