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A SUBSIDIARY OF THE ‘RALPH M. PARSONS COMPANY
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October 23, 1970
Anvil Mining Corp. Ltd

~P. 0. Box 1000 -
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ATTENTION ‘of Mr. H. Jomini

P-J Job No. 37hké-6
~.Anvil Project
Study of Fuels and Equipment for the Anvil

In accordance w1th your telex of October 19, 1970, we are ap
copy of a study entitled "Study of Fuels and Egquipment for P

;Dry ng of Concentrates and Lime Calcining' for the Anvil Pro
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CyMENDATIONS

The recommendation in parag
Corporation that
that any associated penalties are not of significant magnitude.
+ - tae agh coantent is objectionable, we

T

Use_coalﬁfor all fuel reguirements, in .
Use hign temperature hot water
ing purposes.

Provide 3 high tempersture hot water voilers, each with a c3

pean plant nedtlng requirenents,

raphh 1 is subject to confirmation {r
the ash contamination is acceptable to the smel

recommends

a;j'Use’coal
AT fuel

L

for the fuel requirements of the boilers and 1i
o0il: in direct f{ired concenirate aryers.

| SUMMARY OF CONCLUSIOWS -
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.Coal is the most economical fuel and costs 50 -cents

loss of one boiler exposes the plant to freezing conditions
2.winter months.

gTﬁé‘SCheme requiring the lowest capital investiment consists
- 01l fired warm air heaters for plant heating, and direct fi
dryers and llme kiln using Bunker "A" fuel oil.

4

»The510west annual fuel cost is obtained by using coal for al

v’j;
i &

The lowest comblned capltal and annual fuel operating cost

‘:the use of:

“No. 2 fuelhbil fired warm air heaters for plant heating
fired concentrate dryers and lime kiln using Bunker "A"

economical availgole Tuel, type ¢F

T oplant 1
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me kiln, and Bunxes

less per miliion btu
dellvered at plant site than any other fuels comnsidered practical Tor this
plant.
The capital cost of a high temperature hot water plant heating system is les:
than a stcam plant heating system, but more than oil fired yarm ailr heaters.
The capital cost of three high temperature hot water boilers, (combined
.~capacity 1507 of peak need) is $6,000.00 more than two boilers (cornined
- capacity 160% of peak need). In the former case, the plant|is not ecopar-
dized in the event that one boiler is not available and in the lau: case,
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, and direct
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t,tne perlod between plant start

fired concentrate &
> tween, 2 yeaAs and © years aifier plant start-up.
 Coal rfired high temperature hot
direct fired concentrate dryers

“arter plantv start-up and therealfler

.“‘ERAL <

ne cupitalbcost‘figures uscd wmay not include all equipment and
abor coots.
herexore»valid for the purposes of this study.

in

o

11 cost {igures are Canadian dollars.

- SPECIFICATIONS AND COSTS

.

The fuels .consicered are:

No.

2 Fuel oil
Bunker "A" .
Bu_‘}:er "C"

Coal

btu are stated in Appendix "Al." Typical characteristics of No.
Bunzer "A" and Bunker "C" fuel oils are listed in Appendix "A2",

“bpable practical limitation of usarge of Bunker "C"
to tidewater accessible to ocean tanker is contained in Appendix

because of doubtful availability at the jobsite, possible usage
nominal price differential between Bunker "A" and Bunker "C" fuell

SaAples of the coal unde* consideration vere
Conmpany for laboratory analysis for
Aoril 26, 1966. A copy of the laboratory analysis, report on the
findings, and transmittal letter are contained in Appendix "AL".
indicates that the coal docs not require upgrading by mechanicall

submitted to Babcock
the Preliminary Feacibility

which will‘avoid slagging of the low fusion temperature ash.

FUE LS - ANVUAL RE QULREMQVTD AND COSTS
" The annual‘fuel requirements and fuel costs for:

Plant heating
P Concentrate drying
Lo ~ ¢ Lime kiln
Es e ) TrUCkS ) i h

T yie

No. 2 fuel o0il fired warm air neaters for plant heatingz,
ryers and lime Xiln using coal, far

5ll
However, the cost differences are considered realilstic siu

Unit prlce delivered at joosite, biu content, @ad cost at Jjoveite per

ana
tract ‘from Wnitepass Yukon Railroad TWX dated August 23, 1967 copcernin
Tuzl oil to locations
”A3” .

‘”?For the purposes of this study, Bunker "C" fuel oil is not consifered

btudy coted
The

clean:
can easily be burned with any type of conventional firing equipment,
should provide trouble-free operation in furnaces having heat releases vates

—up and 2 years afver plant siari-up.
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+.~The structural costs connected with the controlling of movement g

a

. @re listed in Appendix "Bl"

Pesk fuel requirements in btu per hour for plant heating, and est
- fuel requirements for concentrate drying and calcining of the lim
hour, are tabulated in Appendix "32".

COST COMPARISONS

" A. PLANT HEATING

 Capital Cost
Comparisons of capital cost are made in Appendix "C1" to determiJ

" Number of boilers for plant heating
Type of boilers and plant heating system

.The ccmparisons show:.

nCasell,f/The capital cost of 3 boilers, each having a capacity of
... heating requircment, is approximately 2% higher than the
.+~ 2 boilers, each having a capacity of 75% plant peak heat
 Case’2;‘ The capital cost of 3 high temperature hot water boilersg

.- heating system is 11% less than the capital cost of 3 st
- associated healing systen.

The following recommendations are made:

l.g;Use 3 boilers, each having a capacity of 50% plant beak h
- ments. o
2.. Use high temperature hot water boilers and heating systen
" GENERAL *
The plaht heating calculations do not provide any appreciable saf
cause of the close relationship between freezing temperature and
temperature of the principal buildings.

‘The use of 2 -~ boilers, each having a capécity of 80% plant peak

ment will expose the plant to freezing conditions should one boil
duringmphg two coldest months of tne year.

and steam boiler piping sysitems are not included in this study.

’1 COMBINED CAPITAL AND FUEL COST -

EJComparisonS.ofAcombined capital cost and annual fuel cost are mad
 for: ‘ ‘

" . Warm air heaters fired with No. 2 fuel oil.

; . High temperature hot water boilers with Bunker "A" fuel oil
..~ High temperature hot water boilers fired with coal.

..\3._
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e, in vou per

(S35

50% plant pesk
capital cost of
ing rcyuirement.

and assocliated
eam boiiers and

eating require~

ety morsin be-
design ambient

heating require~
er nou bve available

f the H.T.H.W,

le in Appendix "C2"




' The comparisons show:

. 1. Warm air heaters require the lowest capital investment.
”f; 2. The lowest corrected annual fuel cost is obtained by using coal fuel.

" 3. The combined capital and fuel cost of a coal fired HIEW plant heatins cvstem

. equalizes with the No. 2 fuvel oil fired warm air heaters afterT6oh VEavs, eX=
cluding mine capital cost, or 8.7 years, including mine capital cosi. and in

both cases saves $135,000 per annum therearter.

' CONCENTRATE DRYING

Combined Capital and Fuel Cost

4»;Comparisons of capital cost and annual fuel cost are made in Appengix "D1" for:
Concentraste dryers fifed Girectly with No. 5 fuel oil
Concentrate dryers fired directly with coal

Concenurate dryers furnished with steam from coal fired facilitfies.

.. The comparisons show:

1. Capital cost of steam tube dryers is $385,000 greater than for| dryers fired
T dlrectly with coal.

2. Annual fuel cost for steam tube dryers is $90,000 more than for direcily fired
_dryers using coal. -

“ 3. -The capital cost differcnce of steam tube dryers cannot be reggined by fuel

. savings when compared with dryers direct fired with coal, and tekes ©.7 years
‘when compared with dryers, direct fired with Bunker "A" fuel oil. T .is period
‘is extended to 16.2 years in the event that the full burden of]l mine copital cost
is charged to the concentrate drying operation.

ASH

* Appendix "D1" shows the pércentage of ash by weight in the concentrates, assuming
100% of the ash reports to the concentrates, to be:

Lead 0.52%
Zine 0.64%

In practice, the percentages will vary with the type of coal firing used ond design
. of combuStion chamber. The use of a spreader stoker using coal syitably sized, to-
.+ gether with a traveling grate for continuous removal of ash will dffect o major re-
duction in ash carry over and associated carbon fines.

The following recommendations are made:
l. Use concentrate dryers fired directly with coal, providing the constituents of-
- the ash are acceptable to the smelter schedule without payment of a ycnalty of
any significan{ magnitude.

~1A. Use concentrate dryers fired directly with Bunker "A" fuel oil should the con=-
ditions of paragraph 1 not be satisfied.

-l -




GENERAL

[}
=

The capital cost of the indirect fired dryers is based on the use pi steem tube
cryers furnished WLth 120 psig seturated steam Jrom a H.T.H.W. to sltean cnchanger,
A ccal fired 25 x 100 btu per hour H.T.H.W. boiler, identical to the plan: heating
boilers, is adequate Tor this service, and permits use of the plant heating stand-
by boiler. The capital cost of the H.T.H.W. boiler and heat exchanger t 7 steam
generavor is less than the cost of a steam boiler and identical standby viit,

C. LIME CALCINING

- Combined Capital and Fuel Ccst

Comparison of capital cost and aanual fuel cost are made in Appendix "E1" for:

- Lime kiln fired with coal
Lime kiln fired with Bunker "A" fuel oil
The comparison shows that the coal fired lime kiln costs $98,000 more thon Tor
. a lime kiln fired with Bunker "A" oil, and that the capital cost differcice is
<. regained in less than onc year by fuel savings oif $101,000 per angum.

The following recommendation is made:

1. Use‘a coal fired lime kiln.

- COMPOSITE COST COMPARISONS

o Comblned Capltal and Fuel Cost

_The capital cost and annual fuel cost of various combinations of equipmenrt and
. fuels for plant heatving, concentrate drying and lime calcining are tabuloted in
_Appendices "F1" and "F2".

'Schene Fuel.ybr~v‘« ,Plant Heating - Concentrate Dryers Liwe Kiln
General ‘Y f‘System : Fuel . Firing method Fuel Fael
0il. " HTHW Bunker "A" Direct No. 5|0il No. 5 0il
0il - o Warm air No. 2 fuel " " "

- o : : oil

III = Coal . HTHW Coal " Coal Coal

IV Coal "’ e " Indirect " "

v 0il & Coal , " " Direct Bunker "A" "

VI . o ~ Warm air ©No. 2 fuel oil " Coal "

’VVVII o 1] ) n n PR LI " " . Bunker "A" t

‘The lowest capltal cost is for Scheme II, and the lowest annual fuel ecost is obtained by
u51ng Scheme III.- '

vThe combined'capital and fuel costs are shown graphically in Appendix "F3" for cach of
‘the above schemes for a period of 12 years. It was assumed nothing would be gained by
“extending the period of consideration to the plant life of 1T years.




4. No differences in unit cosis of coal have been used for the various

= operations with coal, but subsequentily changed over to o0il.At his r

NE-)

»., Tha graphical representation permits the scheues providing minimun dombined capital

© and fuel costs 1o be readily identified, as follows:

A R ‘Write-off period Scheme
2 years ‘ - VI
6.4 years III

" Tne following recommendetion is made:

"“ 1. Use Scheme III, consisting of H.T.H.W. boi%érs, direct fired dryers and lime

. kiln, all using coal fuel.

‘" GENERAL

requirements. It would be assumed that use of coal for all fuel re

total a:
pulreme:

zﬂh%l

- be expected to reduce the unit cost of coal at the plant site and thereby rake

~ financially attractive the use of this fuel.

COMMENTS REGARDING USE OF COAL FROM OTHER
MINING OPERATIONS IN THE YUKON TERRITORY

During'thé course of developing the fuel study, Mr. Thurmond of Anvi
- Ltd. made RMPCo. aware of the fact that two (2) mine operations (Un
and Cassiar-Asbestos) located in the Yukon Territory nad originally

. contacted representatives of both mine operations to determine thei
. the changeover in regard to their effect upon our study. )

. Follow1ng is 8 brief summary of the reasons ¢oncerned w1th the chan
- part of each operation:

A. United Keno Hill - located at Elsa, Yukon Territory - Contact
‘ General Manager.

The mine operation is approximately 180 miles northeast of]

The Carmacks coal deposit was under ownership of the Yukon
Joint subsidiary of United Keno Hill and Con=-sol.

The problems concerned with their use of coal as a fuel fg
ing and concentrate drying were as follows:

" 1. Primitive cosl handling facilities for unloading and h
: such as use of wheelbarrows, laborers, etc.
© 2. Use of concentrate trucks to backhaul coal involved ex
,; -+ during coal unloading operations.
-~ 3. Coal fired boilers were anticwated with high inefficie
_extensive and costly overhauls to upgrade.
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- Control of coal feecda to boilers and dryers was aifficu

.and- involved high laboxr costs.

5. High dust content of coal created hunan relations prob
site personnel located adjacent to minesite during cod
ations.

r~ » - . . - - .

0. Carmacks mine operation utilized Indian labor., lack of

a problem during tiie trapping season.

The decision to changeover to oil fuel provided cconon
as reducing labor and human relation problems. The cod
‘an adecquate coal handling operation, upgrading the cod
and installing adequate control equipment greatly exce
installing automated fuel o0il fired facilities.

- A
au

Installation of the oil facilities reduced their handl
eliminated much of their labor costs and provided flex
- centrate truck operations throush the use of belly tan
ing oil. A representative figure quoted by Mr. Stonel]
the economy gained, reflected a heating cost for the n
. 1967 using oil of $13000 as compared to the wmonth of J
~ using coal of $22000. The value gained however cannol
-~ to oil only, but also reflects the large saving gained
. labor and maintenance requirements.
. ™ . ‘ C(,l;.,g/(LK
B. Cassiar-Asbestos - located at W&lson-Lsake, British Columbia
A. C. Beguin, General Superintendent.

i

=+ This mine operation is located approximately 350miles soy
. Carmacks coal deposit, and approximately 200 miles east g
» . The difference in costs required to obtain coal or oil fd
.- tions was almost negligible when compared to the prices g
.. The economies to be gained in their decision to changeova
;;V,not so niuch based upon cost of fuel savings, but rather g
- labor and handling savings. Transporiation of coal to th
»oiwas by way of product hauling trucks and involved a doubl
-+ addition, the use of the trucks for common haulagze led tg
“'of product shipments from the coal characteristics.

. “ Other points concerned with their decision consisted of 4
" “labor supply available at the coal mine during trapping g
:fwishing reserves of the coal deposit; availability of spaxny
“ or changeout tne coal firing equipment; problems with corn
¢ firing points; and labor and equipment required to removg

- quummarizing the above, it would appear the only comment H
‘,‘?ffbearing on our study or recommendations would be the posg
“ooowriarising from an inadequate labor supply to operate the cd
B problem could be overcome by providing sufficient storags
mine or the mill, to override the period encompassing thg
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T ' INDEX TO APPERDICES

" Cos t of | Fueélis

Fuel?Oil Specificaﬁions
‘ExFégc;‘from Whitepass and Yukon R.R. TWX

‘ B#gééck & Wilcox Co. - Coal Analysis Report

A/{Fugi;j Anpua} Quantities and Costs

Eu?;lRéquirements‘f Hourly Rates

Plé;ﬁ‘Heéting’— Capital Cost Comparison

~P};ir)tiﬁeating f;Combined.Cost Comparison

:Plfgilneat;ng - Graph @f Combined Cost Comparison‘
TbCanentraPe,Drying - Combingd Cost Comparison and Ash Contamination
Lime Calcining

. Plant Heatlng, Concenurate Drying, and Lime Calcining - Combined Cost
Comparlson

Plant Heating, Concentrate Drying, and Lime Calcining - Combined Cost
Comparison. '

W~Plant Heatlng, Concentrate Drying, and Lime Calcining - Graph Presenta-
tlon - Comblned Cost Comparison



APPEDIX "

Al'(!

-7 $11.25/ton

e

;?ﬁGAIloné are Imperial gallons.
é:a Tons ‘ere Short tons (2,000 1bs.)
3. No. 2 fuel oil unit price based on

4 2 million gellons per year consumption.

IR,

‘ COST OF FUELS
L0 LY Unit Price
. ot Jobsite B.T.U. Content Cost/100 B.T.U.
No. 2 Fuel 0il - $0.240/gal. 161,500/gal. $1.48
Bunker "A" $0.185/z2l. 178,800/zal. 31.0L
$0.168/gal. 1183,100/gal. $0.92
11,500/1b. 50.49

Y



FUEL OTI, SPECIFICATIONS -

dard 0il Co. =~

can 0il Co."
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" Bunker "(¢U

Bunker "A" .

‘Bunker "A"

fuel categor; 'vdies

f  Stendard light o . ¢ it o © Standord lighit
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solar hest

Lo fuel oil .

Ex Richriond
Calif.
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0il Co., C

1.8
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ny
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Pour poiut °F
Sulphur % , 0.368 0.685 ‘ 0.92 1.4

Ash % S N 0.01 : 0.5

N
1t

D
ta)
A
D
s

(@8]
)

Gross btu pzr pound 10,650

n 1" "

-
N
=
[}
[eo]
Ly
\ 39

imp. gallon ' 172.500 179.258 178.

1. S-2 TWX dated Auruss 23, 1947 recording Duakor TCT fuel oil.



thract from Whitepass Yuson Railroad TWX dated August 23, 1967 to Parsons
Juragn Corporation, New York, Att. Mr. Van De Voort:

= AS‘INTORMATLON FOR YOJ T KAS BEEN FOURD IJPRACTICAL TO HAUDLE THIS

HEAVY BLACK O;L IN SMALL ”WKS FOR ROAD OR RAIL DELIVERY TO INTERIOR

YUKOV OR ALASKA. NONE: OF THZ OIL ANIES OPERATING IN YUKON OR ALASKA

e,,

:y(»f PRES QTLY D V““Y EUNKER C T0 INTERIOR POINTS. I KNOW OF ONLY TW
INDUSTKIAL INSTAL»ATIONS IN ALASKA WHlCn USE BUNKER C OR EQUIVALZERT AND

BOTH ARE LOCATED ON TIDE. WATER AND TAKE DEuIVERY DIRECTLY AND IN LARGE

QUANTITIVS FROM OCLAN TANKER



o . £ o H R ' .
CUBIVISION RS sy 50iLlER DiVISION o Crbif ADDRESS
GENERAL OFFICE :' - | T ; CLOVEBOXES

BARBERTON, OHIO 4 - _ DISTRICT OFFICS et
I, S g [ 14
s _ : 161 EAST 42nd STREET ) . MURRAY ikl 76700
ST . NEW YORK 17, N, Y.
e L February 7, 1966

et

Wﬁr001s-¢“"den Corp.

- - 26 Broadway F ek
~ New York, N.¥, o
_Attention: Mr. 1.,S. Uubenhauer =

Re: Coal Axalysba

ukon Terrltory Coul
. Our Reference.- LB3-3565

hGéniiemén-:“

ttacned hereto you will Tind four (4). coples of a report by
our ¥r. A.P. Duzy Fuel Specialist, aaLea, Feoruary 4, 1960,
. This report ‘ic based on the analytical work done by ou AlLianne
. Puels Laboratory on the samples of coulo forwarded uag by )
m..fn.G.’uranL oind identiried 1in his letter of Deccuber 2, . .0.

Vou wiil noteffrpm thic report that -the coal avpears to be un

meellent one for providing steom, cnd the only requirement

woald be taav 'the bolliler furncce shoeuld be adequately clzod
Tprevent slazc‘ng with the low temperature fusing characi-vistics

‘_of”tnc Qche Jou i ﬁuv» any questiona in connection with viia :

o regore please,let U3 Kiou. -

Iﬂfsd far as the use of %this fuel for actallurgical purposces,
would you be kind enough %o udvise us waether you wish to Corvard
‘sa:mlea for further tosts.v-

Very truly yours, "5ﬂj5
HE EAZCOCK & WITGOX co;:z:m.’ |
“nevaor Diatric% :
oM » : .
N* : 7 ,»/7
M .
A M

C |
~SH Reid ‘“(c"
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two main geciions in orde oo
—y . P ~" NT . ‘ :(.V
LélCCk.L COA =~ UG ‘L,. av s 41‘..‘),.!;!\,-.\1'. [
‘ ‘e 4 s s s
R sampling tho mine 2w
. PR B B . - e
[VFeYe A.O.L.i.',".‘-'.x_ug commentis o
< ~ Y T . 5 N e e
ling methods used reprenant

‘ne coal rank is high vola

c tile B bity
¥ avarage 36.per cent volatile watter c
Wehasls) and 13,700 Btu/1lb (mineral-ma
Vet coal is thus similay in rank to that
‘uvis seams: in western Kentucky, Illinols
: crcd co

aLl sqnples appear in the atta

*Coal Prevaration

! . “me moderate ash content of 12 to 16 per cent, low sul?ur
~contunt of the coal and the ash characteristics preclu
consideration OL upgrac*ng vhe coal by mechanical clea 1rjﬁ

"3 Q-
o
-
<

T oty ary m;nlng conditions prevail, the only preparation
RLac1l*n1es reouired will be C;h°hlnb, dustproofing and/or Irocize-
f7p“ook ing for transport, and conchlng and storage facilitios.

CIT . austproofing or freezecrooflng is reouired it is reccomuonded
iight oil treaument be usea in accordance with accepued

“ure cowtent IR ‘ : \ ' ' .

N ,k,,ne equll*brlum moisture content of this coal is quite Low,
~ranging from 3.8 to 4,6 per cent; this is tne inherent or ved
“\mclscure of the coal. '

o n*r érying the coal to one to three‘pef cent moisture conten.
»isg.readily. attalned this is the residual moisture.

”“Sulfur'Contentv

7" The sulfur content of the coal is very low ranging from Co-
~only 0.3 to O.4% per cent on a dry basis. The low level of ihis
1mcur1ty is also 1ndlcated by :the low 1ron oxide content o tae

=

" Yoluu'le ¥atter and Hvdrogen Conten®

3 The volatile and hydrogen contents of the coal appear toc be
<~ wow for coal of this rank. The dry, ash-free values are .hout
?7iand 5 per cent, respectlvely.k One wight consider thece 1o

e T e i i o
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)

hesnloat 10 per cent lower than anticipated (LO and{S.S).

O

This coal has a lig
“eontant exceeds, the e
sulficient amount of ac
;~ﬁj‘uhb‘10w fusion tempe:

sh, that is, vhe Cal plus Y0

There is, however, « ,

nts in the ash, as indicated
from 2L.70 to 2290r. ‘

ct FU ¢t

=0
H

Cl(’x)

temperature spread bvetveen *be reducing and oxidining
ity points 1s smal* because ol une low iron oxidce content.

The calculated viscosity of the coal ash-slag is also low.
~250 poise viscoslty occurs at temperatures ranging Ivom 216G
3208, < N :

"V The basic.cons iuuents are comoos»d malnly of llme and
mavne51um oxlde. The dolomite Tatlo,

§Cuo + Meg0) 100 :

F6203 + CqO + Mgo + Vazu,* K20

~

is also hlén, ranglng from 70 to 80, comparable to a typical
lignite type ash. This ach-slag would be expected to be « 'short"
jslag, i.e. the fluid temperature rarige of the slag will be smaller
. .compared with a non-lignite type asn navi g the same 2) polse
iy *viscosity temperature range. ~ K

‘~ou ngACnazgcterlsuib

- This coal ash may be considerea as a ilow fouling type. The
Aurouolecome constituents that indicate potential ash fouling are
the;Nap20, K20 and chlorlne content., These troublesome constituents
are all Quite law. T I : SR

Gr*ncabiltty and Ahrasiven@ss

RN

- The grinqability values of 58 to 80 are. somewhat higuov than
. :GXDCCqu for. coal of this rank. -Considering the low sul ur sonte L;,
~and the amount and type of ash this coal should be relatxwe;y '
-Ahon-abrasxve. B

Lt

hafécteristids

. no coal 1svweakly agglomerating as evidenced by the low ,
xroo wolxing'indsx. it should be a relatively free burning coal
- nd also have good gnition characteristics. t v '

‘ }uw uo t1on- Stok@r Firtnf,

Pl

i T*'" coal properly sized should be ontlrely suitablo for
fl;inﬂ in unao:fooa, over{ ‘ecd or. spreader stomer typu gquipmont.




if ' : FUEL
. AVNUAL QUANTITIES & COSTS
e Coal 0i
st Toms. ] Gallons $
. Plant Boilers f. 9,020  101,000. 1,090,000 202,000.
 3:,}vL;E.?;E.W,hBoilerskyiH> 8,%00 k 94 ,200. 1,010,000 . 187,000.
- 'Werm Air Heaters -~ -~ 1,120,000 269,000.
" PROCESS < T
o ,ConcentratEﬁDryers:

% " 'Direct Fired *- 10,800. 121,000. 1,390,000  257,000.

18,700. 211,000.

H

8,100 - 91,000. 1,040,000 192,000.

RIS 770,000  185,000.



ENTS— 06 B.T.U./HR.

’fPRONEss

'Stcam & H T H W dlstrlbutlon in gallerles.k

‘ PEAK
'fPLANTnHEATING : “1-ﬁ~;“ e
A | | Coal 0il
 %‘S£eam‘ﬁoilers4;’¥*‘ : 78.3 73.2 (Bunicer "A")
| “H. T H.W. Boilérif{% 72.7 68.1 (Bunker "A")
Warm Alr Heaters ;‘ S : - ‘: 68.1 (No. 2 )
| G AVERAGE
Concentrate Dryer
lerect Flred ;k*v/ 30.0? | 30.0 (Bunker "A™)
ZSteam TuDe 50.0 - - - {Bunker "A")
f;imelxiln:1;~” 22,5  (Bunker "A")

2245

: Flash from hlgh pressure condensate used in heatlng system.

Losses considered negligible.

‘Warm air heatersr(SO% efficiency).
. 6

‘1P1ant heating based on total plant requlrements (54.5 x 10 B.T.U./Hr.).
e‘3011er eff1c1ency - 75% coal, 80% 011

“JSteam system. flash losses - 7%.

'W

'kLime kiln requirements based on 10 pounds of free lime per ton ore feed,
“;w5p%afreeulimekin;limestone, and 9-million B.T.U./Ton limestone.



PLAXNT HuflING

2 boilers
- 125,000 Motu per BT |
7  Lo ,000 " o " $527,000
-30,000 Motu per hr.
"’”hs,qoq"" Q»‘". "o 544,000
; : ; E.T.H.W.
¥Tﬁ;éé;B§ilers ; $; ” ‘,ﬂ,‘ | 5533000
,Di;££ibution'$ystém R " - 6&,300
f’f;?i§ing - installed | |
Aifwiéater unifsf': e f “ 210,000
. fw(labor not- included) LT
Total i . $807,300
Doy g

Total Cost

Type of Sy

4]

c}-

3 boilers

$533,000

554,000

Stean
$554,000
52,000

352,400

$911,600



.~ Case 3 - Comparison of Combined Capitzl and Annual Fuel Cost

£

j‘~}‘H‘ezre..t:'mg System - Cepital Cost - Annual Fuel Cost Tuel.

,'jl.y“wgrm,air heaters | ‘ $412,000 $269,000 ¥ (No. 2 fucl cil)

N

2¢  H.TLJHW. S © . 892,000 o 227,000 * (Bunker "A" Tuel cil)

3.0 CHJTWHM. -0 ‘ 1,280,000 134,200 * (Coal}
L3 HUPUHM. : 1,580,000 ¥ 134,200 # (Ceon)

‘”:In the table beloﬁihthe combined capital and fuel cost of the system in column A

- equalizes with the system in column B after the years stated, and subsequently saves
-+ anoually the dollars listed.' ~

 {tColumdyAg?“";'.f © . Column B - . No. of years Annual saving

o ¥

1 ,‘? - 11.4 $ 42,000
2§i ‘;jhfkﬁl“ - Coka 93,000
1 kﬂfffk o - SRR 3% 135,000
2 . ST 93,000

1 SR 8.7 135,000

;;i * Includes $h0,000 annual cost of boiler room operators.
%i**'includéS'loo%‘miQQMC§pital cost.

ey
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S CONCENTRATE DRYIXG

Capital &nd Annual Fuel Costs
: Annual

‘Type of dryef t o (Fuel Capital Cost Fuel Cost
,‘_f_Dir_éct‘ﬁred‘ -~ Bumxer "A" $430.000 £257.000
" meo Coal 490.000 121.000
’{"‘;Q S { . coal  ~ 1790.000% 121.000

* - Stesn Tube  Com | ,875.000 v 211.000
"" . .‘ Coal ©1,175.000 211.000

Ash Contamination

Dryers firedf&irectly with coal - figures are per dryer

fi A§h content in‘ coal 15% by weight
Aﬂj. - o Lead L' Zinc
tu,rper/hr. ST 1ex 10° 14 x 106
.; C6§l toﬁs pef/hr; L 0.52 0.61 )
Cohcentratemtonsv" o /
operfr. T 15.0 4.3
i Ash‘in concentrate 0.52% 10.64%

‘”_}fffff;lncludeé total mine capital cost of $300.000




LIME CALCINING

Annual
"uel Cost

$91.000

192.000



PLANT HEATING, CONCEITRATE DRYING AND LINE C.LLCININ

" Scheme I - Fuel 0il

“% . H.T.H.W. plant heating

Direct fired dryers

" Lime Kila

.. Scheme II - Fuel 0il

“" Warm air heaters
#.

+" Direct fired dryers

Lime Kiln

“€~Scheme III,T,Coal )

e &ﬁ% H.T,H,W. plant heating

?ﬁ; Di;ect fﬁred dryeréi

gé;;;v;;Lime kiln‘  |
M;tilgoal mjne

- Scheme IV - Cbal%Ji

* H.T.H.W. plant heating

" Stean tube dryers

7 Lime liln

" Coal mine

Muel Capital Cost
Bunker "A" $892.000
ﬁ | 430.000
; E 267.000
’ 1,569.000

No. 2 fuel oil $412.000

Bunker "A" 430.000

" " 267.000

1,109.000
Coal $1,260.000
oo 490.000
" 7 3%65.000
- 30C.000
: 2,435.000
Coal' ~ $1.280.000
” " - 875.000
" | 365.000
- | 300.000
2,820,000

Annual
Fuel Cost

£227.0C0 #
257.000

192,600
676.000

269.000
257.G00

192,000
718.000

'3134.200 *
121.000

91.000

$134,200 3
211.000

91.000

436.200



" PLANT HE ATING, CONCERTRATE DRYiusu swD LIME CALCINING (cont'd.)

Scheme V - Fuel oil and coal

‘ gﬁig.T.H.W.'plant neating Céal . $1,280.000 $134.200 *
; r‘f‘biféct fired dryers . Bunker "A" 430.000 257.000
Ca ‘{Ziime Kiln  Cosl 365.000 91..000
* k:»Coal miné E ‘ - - 300.00G -

, - e 2,375.000 L82.200
Scheme VI- Fuel 011 and coal |
‘j:'warm aléiheaters . No. 2 fuel oil $ 1412.000 $269.000
‘ Dirggt‘fired dryers Coal . L90.000 121.000
&~fiLiﬁe kilﬁ”ﬁ» '~ : " . 365.000 91.000
7 coal miné, - 300,000, -
‘ ' 1,567.000 L81.000
SchemeVII; Fuel Oil and coal
kﬁw!”} Warm alr heauers L No. 2 fuel oil $ 412.000 $269.000
:ngrect fired dryers l - Bﬁnker "AY }‘\ 430.000 257.000
;,lee Kiln ';“ © Coal- T 565,000 91.000
e - 300.000 .

©1,507.000 617.000



COMBINED . CAPITAL .C

e
T

s A e

ST e e e e e

Tae e b b barm ke m ey B IR RPN

i
1

| |
o

e



