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Sawmill residues base for pulp

Montanaforestshold a large and virtually un-
tappedsource of pulpwood. Only minor cuttings
havebeenmadein the pastfor directusein pulp-
ing; some longdistancerail shipmentdhave been
madeto Wisconsin,othersto easternWashington.
But until veryrecentyears,industryhasnotfound
it economicato build pulp or paper-makingcapa-
city within or near Montana’'s boundary, so
potential pulpwood harvestshavehad few takers.

It might seem surprising, then, that the con-
struction of Montana’sfirst pulpmill wasn't based
at all on the large poletimber supplies available
in the state’sforests.Instead, the Waldorf Paper
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Company mill at ~lissouta, was built, in 1957,
to usewood residuegurned out as a by-product
of sawmill operations aroundthe ~\iissoulaarea.
Sawmill residues,in fact, have eonstitutedthe
chiefbasisfor expansionof pulp capacityin many
regions in recent years, and future prospects
seemto weigh evenmore heavily in their favor.

Sawmill residues — half of the log

First we might examinethe nature of these
residues.Under averagemill conditionsin Mon.
tana, perhapsas much as half of a log’s solid
wood content getssliced or chewed away by the




machinery that converts the log into lumber —
as shown in Chart 1a. This residue can be divided
into two classes: (a) coarse slabs, edgings and
trimmings cut from the log, oftentimes carrying
bark and (b) fine residue consisting mostly of
sawdust.

Fine residues are mechanically unsuitable for
pulping, but coarse residues from practically all
Montana softwood species make suitable pulping
stock — provided they can be freed from at-
tached bark which itself is objectionable in pulp-
ing. Removing the bark requires a simple modi-
fication of the production process depicted in
Chart 1a. Chart 1b sketches such a modification,
which requires two extra pieces of equipment: a
machine to remove bark from the log prior to
sawing, and a machine to convert the bark-free
coarse residues into chips. The chips are sold
then, as a by-product by the sawmill, and may go
directly into pulping machinery.

Uses made of residues

Residues are “utilized” to some extent at almost
all sawmills, Uses made of residues include burn-
ing them as fuel to generate steam and power;
salvaging the larger whole wood pieces as stock
for box-making and for other small wood prod-
ucts; and compressing them into pressed-wood
products, Yet great volumes of residues are
burned simply to get rid of them, and it costs
the mill something to handle its residues in such
a way. Hence, a market for residues — provided
the extra handling cost is more than covered —
is a welcome development for sawmill operators,
The volume of plant residues produced in 1952,
for the northern Rocky Mountain states as a
whole, is shown as follows:

Million cublie feet
Coarse residues ila
Fine residuss 50.3
TOTAL 813

Source: Forest Sarvice, USDA, Timber Resources for
America's Future, Table 53, p. 586.

Practically all of these residues were produced by
sawmills, with minor additional amounts from

veneer and cooperage operations. The volumes
and percentages used were correspondingly:

Coarse rasidues 163 83
Fina residues 5.0 1o
TOTAL B3 43

Source: ibid. Table 54.

Coarse residues used were employed in the fol-
lowing ways:

Million
cubic feet
wsed
Industrial or homa fuel 5.0

Pulp, hardboard or other fiber products 58
Cut stock, handles, brush blocks, borboard,

livestock badding and other 1.5
TOTAL 163
Source: ibid.

Production of chips, an important outlet for
sawmill residues in many regions, has opened
recently to Montana sawmills. Installation of the
requisite equipment is expensive — barking and
chipping machinery runs perhaps $200,000 to
$250,000 at a minimum — and, consequently,
smaller sawmills do not have sufficient volume to
justify the installation. Yet, more than twenty
Montana mills within a 100-mile radius of Mis-
soula have gone into chip production to supply
chips to the Missoula pulp mill. The Waldorf-
Hoerner mill with a 300-ton daily pulp capacity
requires some 180,000 units of chips (dry basis)
per year.

A unit of chips is a standard measure con-
taining 2,400 pounds, approximately the quantity
of wood contained in one cord. As a loose rule, an
average sawmill can produce about half a unit of
chips for each thousand board feet of lumber
sawn. If the minimum economic size of a chip-
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Chart 2—Location of forest industry in Montana
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producingsawmill were 10 million board feet of
annual lumber capacity, then Montana sawmills
falling in this classification conceivably could
producemore than half a million units of chips
annually. Most of this “capacity” is located in
northwesternMontanaas shown in Chart 2.

Residues’ role expanding

The rate at which mill residueshaveincreased
their sharein the pulpwood markethas exceeded
many earlier expectationsConsideringthe west-
tm statesasa whole, mill residualsten yearsago
accountedfor one-thirdof all pulpwood produc-
tion. Today they accountfor half of the output.
Furthermore,the role of mill residualsis likely
to expandevenfurther.

Projections of future pulpwood sourceswere
madein a studypreparedby Stanford Research

Institute and publishedby WeyerhaeuseTimber
Companyin 1954.Figures selectedfrom this re-
port which show softwood pulpwood production
for the westernstatesare as follows:

Softwood pulpwood production

A é{ﬂ%‘lons of cords, E)r%ggggggd basis)
1952 1960 1965 1970 1975

Source

Logs and bholts 2.9 35 36 38 4.0
M~11 residuals 14 2.5 3.4 41 5.0
TOTAL 43 6.0 7.0 79 9.0

Source: Stanford Research Institute. America~sDemand
for Wood, 1929-1975, Weyerhaeuser Timber Company.

An interestingcomparisonprovided by the 1958
Census of Manufactures reveals the following
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volume of softwood pulpwood consumedin the
westernstatesin 1958:

MHlions of cords

Bolts and logs 36
Mill waste 33
TOTAL 6.9

Source: U.S. Deportment of Commerce, 1958 Census of

Manufactures, Vol. Il, Table 7B, - 26A.19.

Theseresults,very similar to the SRI projections
for 1965, show that residue use had reached

close to a half-and-halfshareby the time of the
1958 Census.

More recentprojectionssof pulpwood require.
mentsfor the western stateshave raisedthe fore-

seeablevolume needsto a considerably higher

level than those of earlier studies, with mill
residues expectedto meet at least half of the
needs.WesternMontana, where considerableun-
used “capacity” exists in terms of both mill

residualsand roumiwood logs from its forest, is
one areain which further expansionof pulping

capacityis likely.
1 Guthrie and Armstrong, Western Forest Industry, The
John Hopkins Press, 19&l, cf pp. 210.221.

Currentiyavailableinformation on the district's
economyindicatesa modestexpansiorin employ-
ment, production, and personal incomes during
the early weeks of tile secondquarter of 1962.
Thereis evidencetoo, that this expansionmay be
exceedinghe usual seasonalmprovement.Total
district personal incomes, for example, which
averagedabout5 percentup during the first quar-
icr, comparedwith a year earlier, were up 7
percentin April.

Total nonagricultural employment in recent
weekshasregisteredmoderatelystrong gainsfrom

6 MONTPSLY REVIEW

PE“[ conditions . ..

a year earlier and from the late winter seasonal
lows. Manufacturing employment, particularly,
appearsto be expandingrapidly with a lengthen-
ing of hoursworked per week. April employment
was unusuallystrong in building constructionin
relationto yearagolevels—upl7 percentin Mm-
nesota.Thenumberof personsdrawingunemploy.
ment insurancein April was substantiallybelow
last year and a month earlier.

The best measureavailable for district indus-
trial production output—the index of industrial
use of electric power—wasabout8 percentabove



year ago levels in the first quarter; and it ap-
pears to be expanding further in this second
quarter.

in banking,the demandfor loans at both the
city and country banks has beenon the strong
sidesofar this spring.A strongdemandfor corn-
mercial and industrial loans at the city banks is
anotherindication of the currentstrengthin busi-
nessactivity. Total bank depositdeveled off after
seasonabeclinesearlier this year. Borrowingsat
the FederalReserve Bank havebeen minimal at
both the city and country banks. Loan deposit
ratios at both types of banksin mid-May evi-
denceda higherdegreeof liquidity than existeda
year earlier.

Following an early seasordry spell, widespread
general rains about mid-May over much of the
district, haveboostedcrop prospectsnaterially in
the western regions. Currently, topsoil moisture
supplies appear adequate,with subsoil moisture
conditions improved but still below normal in
these areas. Western ranges and pasturesde-
veloped slowly until recently, but they are re-
portedto be developingrapidly due to the recent
rains. Heavy winter precipitation together with
late spring rains have resultedin a current satis-
factory stockwater andirrigation supply situation.

The /oi&nving selectedfopic.s describe particulor
aspectsof the dijtrict’'s current economicscene:

EMPLOYMENT IN
NINTH DISTRICT MINING

Iron mining employment in Minnesota has
made consistentmonth-to-monthgains this year,
whereasa year ago employmentin the category
during the same four-month period was about
stable. This year in January, employment was
12,200 or 9 percentunder Januaryl96L By this
April, employment had reached an estimated

13,300 or the sameas in April 19bl. However,
this is somewhatbelow the 16,600 employedin
April 1960, and considerablyunder the 18,200
in April 1957.

South Dakotametalmining employmentis cen-
tered mainly in the gold producing Homestake
mine at Lead. A $1.5million expansionprogram
now underwaywill raise the employmentfrom
1,780in 1960, to an estimated1,865 by Scptcni-
ber 1962.

Metal mining in Montana consistsmainly of
copperore mining. In recentyearsMontanamm-
ing processeshave been modernizedand auto-
matedto a considerabledegree. This has elim-
mated a numberof workers, many of whom have
found work in otherareas.An expansionof metal
mining operationsthis year hascreateda demand
for experiencedand qualified hard rock contract
miners. The industry hashad some difficulty in
securingthistype of worker.

In Januaryl961, metal mining in Montanaem-
ployed 4,600workers; the numberwas reducedto
4,000 in Februaryand\Jarch.In Januaryof this
year, 4,000 were employed, 13 percentunder a
year ago. In February and March, the number
droppedto 3,800, 5 percentunderthe sametwo
monthsa yearago. The situation in metal mining
employmentis becomingbetter, but the industry
hassome distanceao go beforeemploymentlevels
reachthe 1956-57 totals.

Total employmentin the mining industry in

the state of Wisconsin includes, in addition to
iron ore mining, workersin lead and zincmines,
stone quarries,and sand and gravel establish-

ments. Total employment in the industry has

ARG 66" PrRAR Kl ABWABKP Shd° o iiRg
iron ore minesin the state, both underground,
and one of which operatedduring only a part of
1961. Monthly employmentfigures for iron ore
mining in the state are not available, but annual
averageemploymenthasdroppedin the past five
years from about 1,200to around700, Estimates
for the first quarter of 1962, indicate that em-
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ploymentin iron mines increasedsomewhatover
the sameperiod a year ago.

In Upper Michigan, metal mining consistsof
both iron ore mining and copper ore mining in
the proportionof roughly 60:40, totaling between
7,100 and 7,500workersduring the past year. As
iron mining in Michigan is almostentirely under-
ground, seasonatonsiderationslo not enterthe
picture, and employment remains fairly stable
through the year. April employmentis estimated
at 4,400, which is an increaseof 100 over the
April 1961 figure. The rise representsthe first
over-the-yearncreasesincethe fall of 1960. (The
1960 improvementvasrecordedasa resultof the
rise which followed a strike in the fall of 1959.)
AlthoughApril employmentvas2.3 percentabove
the April 1961 level, it was about 28 percentbe-
low that of April 1960, and 27 percentbelow the
April 1959 figure.

DISTRICT OUTLOOK
IN IRON ORE

mil llans of tons

SHIPPING

Prospectdor the 1962 iron ore
shipping season appear brighter
than a year ago. The iron ore
shipping season openedon April
17 at EscanabaMichigan, and at
Taconite Harbor on tile north
shoreof Lake Superior.By April
21, mostotherLake Superiomports
had seendeparturesof loadedore
vessels, and by the end of the

onth, 2,339,716 tons of Lake

uperior ore had been shipped

from U. S. ports. A year earlier,
only 187,986 tons were shipped
during April.

Shipmentsof U. S. Lake Supe-
rior iron ore (comprising over
55 percentof U. S. oreconsump-
Lion in five of the lastsix years)

47

ﬂ.“
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may approachhe 66 million tonsshippedin 1960,
far exceedinghe 51 million tonsshippedin 196L

Demandfor iron ore appeargood for at least
anothermonth or two. Iron and steel plant ore
inventoriesat the end of March amountedo only
42 million tons, 25 percentbelow the sametime a
year earlicr, and 14 percentless than at the end
of February.

Althoughsteelproductionduring April dropped
from around80 percentof unofficial capacityto
72 percentjargely asan aftermathof a buildup of
steel inventoriesin anticipation of a strike, the
cyclical recoverycontinuesto progress.The auto
industry, which absorbsa largepart of steel pro.
duction, expectsoutputto rival the record year of
1955; and the CommerceDepartment’soutlook
for steelutilizing constructionexpendituregoints
to anotherrecordyear in 1962.

Lake shipments of iron ore from mines in Minnesota, Mich-
igan and Wisconsin
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FARM MARKETING RECEIPTS

Cash receipts from district farm marketings
amountedto $792 million during the first quarter
of 1962. This sum was virtually equal to that
received during the first three months of 1961
(see table). Only the state of North Dakota
showeda significantdecline,down 7 percentfrom
lastyear'stotal for the period. First quartertotals
in Minnesotawere 2 percentaheadof lastyear,
while receipts were even with 1961, in South
Dakotaand down about 2 percentin Montana.

FIRST QUARTER CASH RECEIPTS FROM FARM

MARKETINGS
1955-80 Average 1961 1982
January $2%8.571 $325,387 $334,344
February 237,205 235,689 238416
March 220814 232,007 220,034
First Quarter Total $754,592 $793,053 §7192.7%0

District cashfarm receiptsduring the month of
Marchwere about5 percentessthan for the same
month in 1961, but they aboutequalledthe aver-
ageMarch receiptsfor the five-year period 1956-
60. The declinein March receiptsas comparedto
those of March 1961 an exceptionalmonth in
termsof the averages. wasinfluencedlargely by
a drop in the numberof cattleslaughteredn the
district and by the March 1 cutbackin milk sup-
port pricesin Minnesota. Montana cashreceipts
for March were morethan 7 percentless than for
the same month of 1961, while receiptsin both
llakotaswere up about2 percent.

DISTRICT BANKING CONDITIONS

Demanddepositsof memberbanksin the Ninth
FederalReservedistrict, both city and country

banks,were relatively stable from mid-February
throughmid.May. Previouslythey had registered

District cash receipts for first 3 months of
1962 relative to 1961 and 5 yeor average

percant
=10 1] +0
| 2 L L LB L

JAN. |

FEB.

MAR.

]
- 1962 o1 o percent change from 198

. 1962 ot a percent chonge from 956 - £0 average

a normal seasonaldecline; but especially rapid
time depositgrowth this year, reflecting higher
interest rates on time depositspaid by many
banks,limited the decline of total memberbank
deposits in the district during the first four
months of theyearto much lessthan usual. This
year's decline of $50 million was less than that
registeredn comparablenonths of any year since
World War Il with the exceptionof 1958, and
was less than a third of the average decline in
thosemonths.

The increaseof district memberbank loansin
thefirst four monthsof 1962 hasbeenon the high
siderelativeto comparablenonthsin otheryears.
Thus in 1962 (through April) district member
bank loans have increasedat a fasterpace than
in all but one of the pastten years.In early May
the loans of district city and country member
bankswere higher thana year earlierby 5 per-
cent and 3 percentrespectively.However, since
depositgrowth in the sameperiod amountedo 9
percentand 6 percent respectively,the ratio of
loans to deposits—apopular measureof bank
liquidity—is now lower than it was last year.
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The Black Hills gold story

SouthDakotais the largestproducerof gold in
the United States,andit hasin its Black Hills the
biggestgold minein the westernhemisphereThe
discoveryof goldin South Dakotaand the mining
andprocessingf the preciousmetalat the Home.
stakeminein Lead(pronounced'Leed”), arepart
of a story thathadits beginninglong beforeman
existedto put a value on the shiny yellow sub-
stance; developmentsin mining techniquesand
in expansiorof facilities indicatethat the story is
far from over,

About two billion yearsago,part of a greatsea
coveredwhatis now southwesterrSouth Dakota;
depositen the bottom of the body of water were
silts, iron-bearingmuds and sands.For millions
of years great earth pressuredolded, contorted,
altered and transformedthese simple sediments
into a complexseriesof rocks known geologically
as schists, slates and quartzites. The earth pres-
sureseventuallyresultedin the lifting up of moun-
tainsrising two to four thousandfeet abovethe
surrounding plains, and tile mountain area be-
cameknown as the Black Hills.

The region, so namedbecauseof the black-ap.
pearingpine forestscoveringthe mountainsides,
sits in the midst of the Great Plainslike a large
upside down bowl, about 100 miles long and 60
mileswide. Molten rock and hot aqueousolutions
have been forced into bedsof rock which were
originally flat or horizontal, but which became
tilted on edge and were contortedinto intricate
formsunderthe stressof tremendousarthforces,
Onesuch rock bed, the “HomestakeFormation,”
hasfolded shapesplunging like huge roots thou-
sands of feet into the earth. Gold is presentin
theseroots.

The active history of the mining of Black Hills
gold beganin 1874, when GeneralGeorgeCuster
headeda military expedition into the area. Two
civilians accompanyinghe party discoveredgold
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nuggetson FrenchCreeknearthe presentsite of
tile town of Custer,and when the word got out,
wars were fought and lost by tribes of Sioux
who had claimed the Black Hills as their tern-
tory, treaties were drawn up and signed,and a
gold rush wason. Boom towns sprangup over-
night and the reputationsof Wild Bill Hickok and
Calamity Jane grew with theim Gamblers in
brocadedvests anddancehallladiesin red satin
gownsmadefortunesearlyin the gold rush—and
on April 9, 1876, two bewhiskeredprospectors
discoveredhe Homestakdedge (or “lead”) in the
northernBlack Hills.

Mosesand Fred Manuelhadstartedtheir search
for goldat Custerin Decemberl875. Thebrothers
found nothing of interest in that vicinity and
movedto the northernBlack Hills. After a winter
of prospecting,they madetheir famousfind, sank
their discoveryshaft in the side of a draw, built
a crudemill, and during the spring of 1.876,took
out $5,000 worth of gold. The town of Lead
sprangup aroundthe property, which was pur-
chased in 1878, by San Francisco, California,
interests.

The romanceof the early days of gold mining
disappearedvith the closing down of minessit-
uatedthroughoutthe regionandwith the develop-
mentof modern productionmethods.In 1939,the
Black Hills had 98 gold mines;in 1959,the Home-
stakemine alonecontinuedto operate.

Placermining, the separationof gold nuggets
from the gravelin streambeds, had provided a
sizeableincomefor many prospectorsput it gave
wayin the earlytwentieth centuryto moreefficient
lode mining and processing,an operationwhich
involvesblastingtough rock severalthousandfeet
underground hauling the chunksto the surface,
crushingand milling them until the particlesare
as fine asflour, and then separatinghe tiny par-
tides of gold ore from the rest of the crushed



material. Eachton of rock producesabout one-
third of an ounceof gold, apiece of metal about
the size of a smallthimble. In recentyears,proc-
essing techniquesinvolving the use of cyanide
have raisedthe percentageof gold recoveryfrom

crude ore.Gold now is recoveredat a rateof 97.2
percent,up from 95 percentin 1950; this is pre-
sumedto be as high a percentageas is econom-
icahly feasible.

The value of the gold producedin South Da-
kota has rangedfrom over $21 million in 1939,
when 98 minessharedin the operation,to under
$2 million in 1945, immediately following the
lifting of a three-yearfederalwartime suspension
on gold mining,

Since 1949, South Dakota has led the United
Statesin gold production After World War Il, the
value of gold producedremainedfairly stable at
annualtotals rangingfrom nearly $18 million in
1955, to over $20 million in 1959. The postwar
peak occurredin the sameyear that the Bald
Mountainminein Trojan locked its doorsand left
the Homestakenine asthe solegold mining opera-
tion in South Dakota.

VALUE OF GOLD PRODUCTION IN
SOUTH DAKOTA _— SELECTED YEARS

Year Production Value
(to the nearest thousand)

,939* $21,000,000plus
1945 1,958,000

1950 P9,880000

1955 17962000

1958 19979000
1959** 20221,000

1960 19,474,000

1961 19,590,000

tExacf flgures are unavailable, since the value of silver
produced as a by-product of gold was added to the total
w1939,

*Erom 959 to the present time, the Homestake mine
has been the only gold mining operation producing in
South Dakota.

The mine as it looks today, 86 years after the
Manuel brothersmadetheir strike, is a mile deep

operationwith shaftsfor ore hoisting and ventila-
tion. Thetwo principal shaftsreachground level
somedistanceapart; the undergroundvinze shatft,
which declinesfrom 4,850 to 6,250 feet below
the surfaceto connectpoints of operation, does
not reachthe surface. A hoist operates at the
collar of the winze shaft to transferoreto other
shaftsfor hoistingto the surface.A new rod mill
unit beganoperatingin August 1961, raising the
totalgrindingcapacityto over5,800tons per day;
and a long range ventilation program has been
completedo provide sufficientcooi air at all levels
of the mine.
Theoperationhassufficientreserveoretonnage
to permit mining at present normal capacity
(1,750,000 tons yearly) for about nine years,
hut by no meansdoesthis indicatethat production
will end in 1971. A substantiabody of better.
than-averagegrade ore has been intersectedat
5,900 feet, and promising indications of ore are
being examinedevendeeperin the mine. At these
levels, the ore is identical in quality with that
processedrom the upperworkings of the mine.
At the presenttime, the HomestakeMining
Company is expandingits gold mining opera-
lions at Lead at a cost of more than $1,500,000.
PSSR e R eSnt the3RE0SHE 7285
{813, 3 G LS2LY KD RBEB O S A e
the expansionis completedin September1962,

the operationwill employ some 8~more persons
than the present 1,780 workers. Expansion is
aimed at reducingthe averagecost per ton of
ore mined so that the companycan continueto
operateprofitably in the faceof rising costsand

stationaryprices. . )
Work on expansionof the mine is progressing
aheadof schedule and indicationspointto con-

tmnued mining and processmgefficiency and mm-
proved gold output. The economicfuture of the

country’s largestgold mine will remaina strong
factor in determiningthe economicfuture of the

northernBlack Hills area.
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1. Crude oil line to extend from Minot, N. D.,
to Clearbrook, Minn.

Constructionis soonto begin on a $20 million
crudeoil pipeline to extend350 milesfrom Minot,
North Dakota,to Clearbrook,1\linnesota. A new
firm, PortalPipelineCompanyis being organized
by Hunt Oil Companyand the Great Northern
Railway to build the line. Planscall for most of
the line to be laid on the right-of-way of Great
Northern’s existing rail line between Minot and
Clearhrook.

2. Taconite expansion to be completed in 1963

The $120 million expansionof Reserve Mining
Company’s taconiteplant at Silver Bay, Minne-
sota.is running well aheadof schedule.Comple-
tion now is expectedin January 1963. The
expansionwill increasethe plant’s capacity to
makeiron ore pellets from taconiteto more than
nine million tonsof pelletsyearly from the present
six million tons; and it will add 900 permanent
taconitejobs to the 2,200jobsthat existedbefore
the expansion.

3. Great Falls, Mont., to be site for shopping
center

Property near Malmstrom Air Force Base,
GreatFalls, Montana, has beentaken under con-

tractfor the plannedconstructionof a new $1.5
million shoppingcenter.The center,to be known
as “Airbase Plaza,” will contain approximately

100,000 square feet with more than 240,000
squarefeet of parking spaceand service drive
areas.The shoppingcenter plaza will be one of
thelargestshoppingplazasin Montana.

4. Central S. D. shows interest in new crop
Central South Dakota farmers in the Blunt,
OnidaandFaulktonareashave signedup with the
South Dakota Industrial Developmentand Expan.
sion Agency for the plantingof over 1,000 acres

of safflower. Interestin saffloweris the result of
a growing demandfor the crop, the oil of which
is usedin paint andvarnish manufactureand in
packagecake mixes, margarineand cooking oils.

It hasno acrea eaHotment nd.canbe grownon
acrestakenoutof wheatproduction.

5. New bridge connects twin ports

A toll-free bridge has been built connecting
downtown Duluth, Minnesota, and downtown
Superior, Wisconsin.Th 0 million |nterstate
Hllg% Brlrdge, comppeted(_?n%\te N_oveml)er l%gll,
is 7,975 feet long and is comprised of 17,500
tons of steel. Within a few years, an estimated
12,000 cars will be crossing the bridge daily.



