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1:J '.. 'l'::-'.R .PO ' '.-~,R --------
!Jru.innge ,'..rea. 

The report s on t he ::tu.:rceon ?": ivor ; ivfl 320 :md 32!! 

squaro mi1es o f drui r,a.t e a rea . Ti1is ostir1nto is 'b:::.acd on :;oi·,nship 

p l ats , e tc. und not on actual surv0ys , &8 3tute11 in o. lette r f'roru 

V:iel.0, l3le.c;mell & Buck . Cheolcing ovc:r "tho d.rll.i,w.c;c c..:.roc. c:::: thus 

lf ven o.nd u s i ng the t opogr aphic c•l 11ap j u:3-:; issueil b;r the !! • :~ . 

Gool0!:, i c a l f:urvcy covcrin;.- the ~Arch r,a1'.c t11"ea, I h u 1•0 ~~e du ced the 

oatima.to of Viele , Blue~. ;-;rol <!. Jue'! as follo,;;-s : 

Pcrc .h ;,c.;: o urea from 90 s q . mi. t o 79 r~q . r.:ii. 

Upper Sturgeon II 160 It ti 11 154 II 

Uy cstir.1at0 of the <1)'.'C.i:•,nco o.rea i s :-

Up pox sturgeon- - - - - - - - - - - - - - - 154 Sq . :i :i. 

?erch Lo.k e - - - - 79 II II 

Total tributur;,l to tho Upper ::?oi·.-cr I'lunt- - 233 

Ad<:i t iona.l n.rea on :}i;u.rgcon - - - - - - - ... (YI 

~otal tributary to LoTTor Po~c r ~l a nt - - ioo 

II 

ll ll 

II I I 

In the computa tion of' horse civcn in ~.;he tu.blo h ·t1d 5-n 

the diagram the dru.inago a rea o:f tho u p J1ar :::turg0on a n d o :.i.' tite Perch 

was takon at u t otal of 220 sq . mil es und t hat for tha lo~or pl bnt 

30 0 sq . miles . The figiu-6s,233 sq_ . r.1iles , ~j,v<, n above woul<l bn more 

accurate und \·;ouJ.u. increase t he powor obtt . . i.mid ?ropor tiornJtc ly , o:r 

about 6%. 
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W)t'lZ' dur. irn0 tte • .. 

20 y~nre o f 3~ . 36 i nohea . 

ho.vo '\)c nn prcpa.rod :tor e c..ch r.10t.hoa. . 
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wi a cotupilo.'l on tho L. t.:: rmnptirm tl,l t a <liso}w.rgc o:r ono onbio :foot 

.. ---



'l1ld.o e;-)vc u.~ 1;h o CJVl:l'q_~o 1·1m - o ff i.n tho otrot:.::;o ~or tho r.:ix-

Y er f'Or.•i od ubout 005; fJ.fJ be fora , !~11« -chG rh!.ic s o:t' r.rn:ititl~r it.;c]H:r g o 

to i..1v.:'l t hl.;1 ru;_nf ul l v.eru r aduoe<1 ~>:copor~ io:nutely oo r~o tc, P.1ur ! L tvt -

&. l dir,;ch.&.rur: :ft.Jr t h o yom~ of 50{, r..t! ::1. n thG firot nothod . 

In tho :fi.r.ut \,(:: hD,V,~ t;hf, rtl t i o 1)1,; "t\""/()(;fJ. th. T1Gl.lf,hlu, a: H0h -J.'f..,'f!6 

EiJll1 tho mcJ:it·11y ,1;oun ,u,·oh~•.r e:E:. _nn c,ououtod by -'liv:'..cHnc 5<•, <1f th. 

,.,nmr l rli- :infu.J.l i11Hcilu:-1:o l)~r lt . 

In tho t3(H}O r d \:i<J have tho rnt io ht.:-:.;v.0,.m tho r.1r,'i:1th1-, ~F.:~'iu.:r ~e 

~r;d t?w ,Hs olt"~r.ge O.H civc,;n ":Jy 50·,: o :t.' thN i,vuru ;o r~:l .. . .. o.11 :;_· ,r N ~ol, 

mouth. 

'.t'c.hl.:~s rn1 d iHe rr,.r,0 n r · civ n :::or the: 130contl mo~} ocl prGpu.1·~C n , 

th(,} 1,f,.ViG mcnncr n~ f o:r the fir::.;t ,, 

011.o c.: :; ;·, ;:t 1 not1.i u.:!. e ;~::_10:r ic11cE t hn.n tho 1'i rGt . 

tt oi't£n: ho.p ponr; ~; ,c.t ,. ;:1<inr• r; ro i.n fD.:ll v;:t 11 ho Ul) to !,he: t v,- r-

c.ge ,.:.nd yet dnrin:.; tlw.t yor.:r 4o;horc rnoy 11 ncvcrc.l cpoc ·:.t.11 ~, ,h7 

t.'!o:ntlrn . In suoh our:wo tho firf.t rrin th(Hl ,-.on.111 r;hon t ... :1or.n:~1 ; 10· .. ior 

thoat, -!1ry r:i:1ontha , v1h i .l<; tho G , cn n d. t,m, J.t't uot . (:·::. the oth:,:i.:- · i ·nt t,1c ro 

nr e oj ot ione to tho ~noond ~othoft . 

:·.11c...t t h oso li' i gurce ;_;:i tOW 

;,. Jn;t ;- thr.t .;it ho11t fftor.o-i;c t hr: pc,,fn· of t;,fl r·l.v,:r ·,ould b u tuo 

vu r i~~Jn to be consid~red . 

;·ooo:nd ,- t hrt u,lHtiora::.1 otor.r.[:'t, \iOnl d l,o vc.111-hle Ml - i.rwr .: c.o 

p oH11r delt v ,rr;d by ·t;ho r · vcr vcirv 11Utf:1•.;. .lly. 

The (J. \h:r~ticm of u,l, :i. tion~.l c t ort.~ ~d Ot.:! nc: J.,i:t't \r t;J O i'trt,•rc • 

( il} 
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Cor.t' u. 

,~e t~ere ii.; Hl)1)urontly imf.ficiont J,.(J nG ;w a :?( 1:rly nni :tnrra rtn:-i. ~.vt: r.y 

pOE.H: ible. 
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:~ovrcos : 

-JJlant rrnru tJ1J.n uf:f1 ots 1;hn hlchf;:t• ~or:t. or, it t,h m:d D~-h1 r,0~1~dhle 

othor d.ovnlopmonta. 
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Tho following shows the excossive cleuranco 

volume in atoum practice 

---------------------------
Clearance top end for valvos, oto. 

Unfin i shed stroJte, cylindor clo G.ru.nce 

Yor top - totul clcar unce 

600 

1~75 

Ji'u.11 a ir pressure wi ll be taken du ring e. volurjntric dis·pla.oonont of 

3530 cu. in. 

Bottom clearance 1009 cµ. in . 

Air a.t 66 lbo. will b e t ulrnn c1ur ing a volUlZlotrio diopl8.oor,::ont of 

24'75 cu. i n. 
- - - - - ·"' 

.A (ld itionul a ir &.t 150 lbs . prcocuro i s 1·cqnirfld 

!,'! 44.2~ II 

2475 
" at 65 lbs. on bott om. 

Top takes 2820 or 73.4~ of totel ~ir consu.mod. 
3840 

39.1 X 73.~ a 28.6~ of total 

Bottom takes 26 .6~ of total air 

44.2 ., 
J 26.6 - 11.? ... 

40 . 3';; of total a ir at 160 

quired to fill cylinder cloa rn.nces. 

pounds 

This o.ccount s greatly for low. e ftin · cncies . 
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: .JZ GJ,RDING S '.:.'UnGEOi~ :~nr ... R ro·,,:...R 
DE VELO Pi'.JI~lT T 

Da t a taken :from the re port o f T. 7/ . Orbison . 

This report as sumes the minimum flo\,' of the :ci ver us 8 , 816 

cubic f oe t pe r minute . Tnis amount wus Getcrmi~cd by mc &suring 

the strea.rn for a brief _period . His e ntir:iat0 d minimum 1:1E-.s e. little 

l a r ger t1u.:.l1 t :his . The report stat es th~t D'-n n o. 4 0,4.; the r.ec.d of 

Tibbetts Falls c un b e made t o stor e 1 , 500 , 000,000 c ub i c :>eet . 
Orbison est t hat a storu6e of 5 , 293 , 000 , 000 cti.b i c feet ·.;ould 

furnish & continuous flow f or 366 days per J-reE...r of 31 , 8~ 3 c i..:.b:.c 

fe et per minute . Since the n inimum f lov, is 8 , 816 cnbic feet !1e r 

minute then 31 , 893 less 8, 816, or 23 , 077 cubic feet per micute , 

re_prcseJ1ts the f lor..- which must be adl1ed during tae tir..1e of minimum 

wuter . Asswnil1c that the con t inous f l m--,- o :;' t h e ri vcr e.·,JOvc t}ie r.iin-

i mum i s proporti cn o. l to t he amount o:;: storae;e , t:·,en it :J::1.m =~o . 4 

s t ores 1 , 500 , 000 , 000 cubic feet the flo\ 1 thLt this c ould furnish 

v,ould be 15 ui v i ded by 53 X 23 ,0 77, equal t o 6 , 530 c ubic feet per 

minute o f t otul f l ov, . 

H. r . = 62. 5 x Head x 15 , ooo 33 , 000 = 5 , 3 98 H. r . 
190 

I!tultip lyint5 by eo~; . 4 , 310 II. P . Effoctu &.l. 

Effectuo.l without storaie 2 , 537 rr . P. 
Guj_ne d by s t orage , 1 , 781 H. :.: . 

f ssur:i ing this lJ Ower to bo r equired only 18 }10urs ,)or (la.y , ther e 

v".'Ould l)e o.:v..).i.l.:i.°J l o B , 757 II. P . o.t the e;er..o ruting stL:.tio11 , but ·:,ith 
loss, 11.t 

81% tro.nsmiss ion / i)l u c e o ::: eonr;umpt ion , 4 , 663 H. ? • 1.t'he lo1;1er p o\1cr 

dc.m , \'!~liclt c ovt3:c S 785 acre~ could be r:w.cle to eli ver 200 t...UU t iuni..l 

H • r . f or GO do._r s by dror,_i) i :nc tho rn.lte r lovol ".;r:o fe et . I t i s p rob-

u.ble t Lo.t J torac;o Dul'l i:o . 4 t!l i t:;ht be o.ssuned to be filled one b-TI 

( 1 } 



gelia£din~ ~ t ~r ~e on_Ri ve r r owcr _ Dev e lop8cn t _ _ 

on e ha lf time s pe r year i n stc c'..i.d o f only once o.s i n the c.bov e c om-

put a tion . 

By a s h ort t ime mec::.sure mcnt in l',u5ust , 1 91 0 , t he f lor, of 

t Le river ut Ti bbet t s Fa l l s v.ro.s f ounc.l to b e on l y 21 cubic f c ot per 

s econd , aml at tho l o1·1e r f o.11s 75½ cub i c f e e t pe r se cc:, d , or r e s -

pe ctive l y 1, 260 L..n d 4 , 5 30 c11.bi c feet per minut e , 1;;·1,e r eG.r:; :;.n Or1Ji.s on 1 s 

r ep or t t}1e minimum f lor; a t ~;he lo wer f a l l s \"i~ S :f:'oru1d t o ":) e 8 , 8 1 6 cubit 

f eet . ~~he :t'lor; diugrur.'.l r; i ven shO \JS tho. t on e cub:i. c fo c t ) GT scc O!!d. 

J>er squ[:.re r.1ile may b e a s s umed f or s i:: mon"t i1s of t he ::,:et:.r i;it hoEt 

us ing t le storuge . ~raina~e Ar ea ab ove Ti bb et t s ? a lls equuls 1 60 

Sq . i.Hle s and on t he Perch 90 Sq . I,:iles , t h e r e f--,r e , i, c sL01:.: d 1.c.vc 

f or s i;{ month s stor ac;e f r om tlrn u p}_J0 r Stu1·cc on, l GO ~c 60 : 

9 , 600 cuoi c f's et p e l" mi nu t e a n <l fr o r.1 t he Pe r ch . 90 x GO = 5 , 40 0 cu -

bi c .l) .L • .l 
.100 lJ })er mi nuce , or o. t ot a l of 15 , 000 Cl<bic f ee t ~. er rJinut e . 

For the rei;.ia i nir.g si:: r:iont h.· of tl1e year t 11c ctis c ;1e,. r g (; o f the rive r 

v1ou l d be mu c h l ess , dovm to a minim1Uil of 1 , 260 cu . f t . ~;Je r 

f or t h e Uppe r Stur geon and 1 , 260 Cu . ft . ~e r fo r the Pe r ch , 

mak i ng t h e t oto.,l minimum f l m:-i 2 , 520 . T:i1is rep or t sto.tes tiw.t & 

s to r o.g.o dam at 1'ibbct ts Fa l l s can b e bui l t to ho hl 2 , 1 00 , 0 00 , 000 

cu . ft . This a 1nou.nt o f storage r,,ould b e su f::i c i e:nt t o inc r ec:.se the 

minimum f l ow to 15 , 0 00 cu . ft . per mi nut e f or ab out fou r oonths . 

I t is not at all pr obable , hoTTeve r , t hGt t he river ~oul d b e a t i ts 

min i mum f lor. for such "' l on t_:; l)oriod. It i s fa i r to assur:1e t hut 

t he &V(,rag e l ov; rm.-··c r f l m , r:oul d b 0 a i:1ean b c : v,e en 1 5 , 000 a nd 2 , 520 , 

or 0 , 7GO cu . f ee t J e ~ mi nu t e . 

1 5 ,000 
8 , 7 ,30 

6 , 240 equa l s t he a v e r ~ b · ~ge ~o c suppl ied from storage for six 

( 2 ) 



_ R~g~rdi£g_ StuE_geoE_ ~i 'J._eE_ Po\"'1e r :Jovelopr:ient . _ 

months in tho year . The stor o.r;e assumed v,ould supply this ar::iount 

f or eight months in tho year, so that t l ere c::. :co tno montns leewo.y . 

The a vorai:;e a v a ilable h e o.d, u llori.i.ng f or d.r l<.r;:.ni; d.or,-:n t h e 

t h e reservoir, equals 220 feet , an d t he H . u . _e guc.ls 6 , 250 . ~·.ssum-
4, tt<.-.:.:J 

ing 80%, avc.i l able ut the development and 81~,,'l a t the ~L1.e s , the ne t 
a' avail able at the mi nes uould be 64 . Sfo , or 4 , 050 :.s above , 

i t i s p rolJa.blc t hat the storage dam could be fil l e (l uo::: e Lnan once 

and the benefit of this obtai ne d in ex t r D. poi,e r above nhat ;1as been 

assume d . 

The fl ov, f or six mon ths at one cu. ft . per s e c ond per 

Sq . mi le equals 320,or 1 9 ,200 cu . :ft . per r!l inutc . Stor arc at the 

u:pper dam , 2 ,100 ,000,000; lov•ter dam , 350 , 000 , 000, t ot a l 2 , 450 , 000 , 000 

Uinimum ±'lov1 i s i iven c:.s 4 , 530 cu . ft . per minute . 

19, 200 
4 , 500 

14 , 700 cu. ft . pe r minute r e qu ire d froi2 store.Ge [.:.t thl, l or:e s t 

stuge of the rive r. lcssumine; t h e ave rage l or,r wc.t c r flo ·: to ·oc 

mean betv;een 1 9 , 200 and 4 , 50 0 n e h s.ve 11 , 850 cu . f t . per min . as t i:e 

a v e r age lo\-,;¢' "1'11....:.ter f lov, . The total storage u s sumeu. vrnuld increa se 

t h i s f lovi to 19,200 f or o.lmost eight mont h s , or t r;o r:10nth s !jOr e t~.a~ 

i s l i ke l y 'co be ne cessary . Lff e c tive h ea d e quo.ls 180 f e et , ar: .. 

the H. P. equals 6 , 545 . 

6,54 5 X 64 . 8 4 , 241 H. -:: . at t he nines supplie:.. f rom the lov;e r 

plan t end u s i ng ~11 stor aBe . 

Upper Pl a nt 

Lo ver Plant 

Tota.l 

( 3 ) 

4 , 050 

~41 

8 , 291 



/ 
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Regar ding_Stur e;eon :1iver ?o.7e r Development _ 

I f we c.ssume thP- power used continuously onl:; le hours 

pe r aay . then t here would be a total of 11 , 055 H. P . avcilable a t 

the mi:nos . 

Consumption o f coa l at mi nes pe r ye ari , 54 ,000 tons , or 

1 08 ,000,000 pounds . ~s sumi nz an a ve r age cva~or a~ion of ei~~ pounds 

of wat er per pound of coa l , that would evaporat e per yeer 064 , 000 , 000 

pound.s of water. I f no1~' \78 a ssume that 30 pou11 d3 o:f• ctE:L.r: .::.re con-

sur.ioa_ per IL .., Hour , u.nd. t hat this p ov1o r i s used. in 310 day s 0:: tle . . 
year t hat vrnuld gq~as the H. P. use d ~t all three ~ines 3 , 871. 

I f it is a ' sumcd t :i.10. t L1Q pounds of st C D.l:l arc r equ::.recl per I:I . P. Hour 

then the tota l II . ? . at the m:Llles \70Uld be 2,903 . I t h :..llk tl1c.t the 

f irst fie;ure i s r.iost nearly correct. 

L t t lle r!l ills t he coal consurnpt i o11 i :s about the snr.:e, nd 

the steam u s e a per ll . P . i s more . I f we asswile steam con°umpt i on t o 

be 40 pounds pe r n. .r . Hour tl'ten the total e qn~l s 2, 9C3 :{. P . 

~{-~,d 3 7 J Ii:-.:;; 
~. r: l -~- "") Q () 3 I/ , I ~ --1 «- ( 

·----- ----~- I: • 6 7 7 LJ- I 0:-: r,_L 

C 



Upper Power Plant 

Trans . System 

Property 

J dmin . & Gener a l Exi")ense 

Omitt i ng Lovier Plant would further reduce above 

Tran s . Line 

Copper 

2 

Or to 1 , 834 , 200 

1 , 834,200 will produce 4000 II . P . at mines 

2 , 619 , 724 11 II 8241 II 11 

a t 66% load factor these :!:' i e;u1·es become 

6000 II , P. . 

12360 11 

Annual char0e s 0sti1:1uted e qual 236 , 600 e qual 

/~ssur'le a ll a1iot e e xpense fo r our om1 use only 
thousand 

saving 108 /tons coal @3 . 00 

II 40 men @ 700 

Profit 

1 , 128 , 800 

3<.:4 , 400 

400 , 000 

50 , 100 

1 , 923 . 200 

25 , 000 
4 , 000 
3 , 000 
5, 

22 , 500 
12 , 500 
10 , 000 

5 , 000 
2 , 000 

89 , 000 

Per R. P . 

458 

318 

305 

212 

~19. 00 pe r E. P . 

324 , 000 

28 , 000 

352 , 000 

236,600 

115 , 400 



The Elevat i on Fl ow Line uppe r dum cquil.s 
,, " " " " 

I.Iaxi rnum possible head 

To t a l head as designed equal s 

Totul hea.d at lowe r dam " 
lleir;ht of Dam over stream " at lower dam 
Possible to build 40 f oot dam and have crest not over 
100 feet long 

::i th this , total head cqu,.ls 

Powe r 190:146 : : 4241 : X 

X = 146 x 4241 - 77% 4241 - 32 65 H. r . a t Mine s 190 

190 )146 .00 

4241 
77 

29 68 7 
29687 

3265 .57 

3 st lY1iated cost ful l development 

of lower plant equals 

Above r cc."t.uc t ion in dam ·would 

r educe cost, say 

1247 v . B. &Buck 

968 

2?9 

267 

1 96 

84 

1!52 fee t 

~~696 I 524 

100 , 000 



STU!tG:CO ;r RIVLR po·:..ER DEV2LOP1,ICiJT - -

Pro f it 

@5% I nvestment of 30 0 , 000 at mi nes & mills 

to ap ply power 

Net Gain 

115 , 400 

15 , 0 00 

100 , 000 

Our pre s ent H. P . equal s ab out 6000 t o 7000 H. P . , so should have 

5000 t o 600 0 H. ~ - surplun avai l able . 

Coa l per year. 108,000 tons @3 . 00 

60 men @700 

supplies 

@ 70 00 IL P . this e qua ls ~? 53 . 00 per H. ? . 

324 , 000 

42 , 000 

6 , 000 

372 , 000 

3 o a llowance f or i nte r e s t on i nve s t ~ent or depreciat ion 

Or bison gi ves @66$i> l oad f a ct or ab out ~~ 60 . 00 as total cost 

Annual co s t of water powe r H. P . e qual s 

Le~ving a mar g in of 

1 9 .00 

41 . 00 

There fo r e sur plus shoul d br i ng a t l eas t $ 39 . 0 0 per H. ? . 5iving 

$ 20 pe r H, P . pf o~it equals $ 10 0 , 000 t o pe r year . 



STURG.!:;0 ] RIV:::R Pfl.PJER :::>EVLLO? LIEUT -- - -~------- -- ---
4500 tons co a l pe r month at mines 

12 

54000 per year 
2000 

108,000,000 lbs. 

8 ::-=vaporution ---
30)864,000,000 Lbs . of wnter 

28 ,800,000 H. P . h ours with 30 lb ::; . stean :por li . P . Hou.r. 

7440 )28 ,800,000 ( 3871 R. P. 310 days p er ycur 
24 

7440 Hr . per ye &r . 

If 4-0 l b s . of stear.1 required. per n. j? . t11en tc "'.: c..l ct w::.:n.es 

3871 - 968 .:: 2903 H. P. 

At tlills = (! OC. l ~011 s1,;.Furrt i on cbout the sume and are 40 lbs . of steam 

per~-~- ~cur= 2903 H. ? . , or tot a l mines and cills o~ 5 , 806 z. P . 

Say total inve stment equal s 2,000,000 @ 5% = 100,000 

Oper£Ltio!l will cost les s -l;h::::.n at present whic h v1ill cffset intertJst 

on invest11ent at the mine~ and mills mnde ne c esso.r~i to se po,:-cr. 

Coal at present 108 ,000 tons 1,·,3 . 0 0 324 , 000 . 0 0 

Interest charge 100,000.00 

pav ing per year 224 , 000 . 00 

on 2J)00, 000 tons equals 

Say present ll . P . equals 6000 then cost equal s for coal alone 654 . 00 

Interest char ge a lone on 6,000 H. P . equals J 1 6 . 66 . 

i'.Iuc h more powe r than a l ,ove available fo r six months in the year , 

and perhaps for 12 months . 



( 

f I 

I/ 

... 

/ 



lJ s c; -~C(/J /J-~o~ -_) 

.(IC (_ -t-~ irl (7" t ( ,1>/(' 
\. 

. 

( t ( J//:~ ,:: (' k ') t', ( 

' I I( ,_, ~t: At~ 'c~ l (E. ' / 
' J?r ff A,i I ( l r I , , 

. CZ·. IO?'t~ 



-2 ·~~·;°2.3o 
J<t. r, 

§II 



I 
I 

ESTII\L4.TED ELECT.RIC.AL POr.VzR ?.EQUIREl,.IBH'.:: AT ~HNES 
EXPRESSED rn H.P . ::1 . 

_ _ _ _ __ _ _____ __ _ PER TIAR •. _____ _ 
5&of 

Champion Tri mountain Baltic Total Total 

Rpck crushers 

HockhouBe Ham.mer & 
Timber Hoists 

Locomotives 

U.G. pumps 

Compressors with air 
@ 80# go. 

Hoi sts 

S.i ghts 

Shops 

Water Works 

Fans 

752,500 414 , 480 545 , 000 

48,000 21 , 600 32 , 000 

480,000 80 , 000 1 68 , 000 

352 , 000 1 23 , 000 780 , 000 

1 0 , 351 , 000 4 , 383 , 800 5 , 645,800 

4 , 873 , 000 1,964 , 000 2 , 313 , 000 

308 , 000 188,200 131,400 

136 , 800 36 , 300 48 , 000 
416 , 000 
832 , 500 

76 900 

17,717 , 300 7,211,380 9 , 663 , 200 

4.95 1, 711,980 

• 29 1 01, 600 

2.10 728 , 000 

3.63 1 , 255 , 000 

58 . 80 20380 , 600 

26 . 40 9,150, 000 

1 . 81 627 , 600 

.. 64 221,100 
1 . 20 41 6 , 000 

832 , 500 

'7o , 900 

99.8 34 , 591,880 

Note:- Re d figures show present consumption which ,1ill change with 
e l ectrical conversion , and are not added in total s . 

ES~IMATED ELECTRIC.AL PQl.'fER REQUIREMENT A1: MI!..LS 
EXPRESSED I N R. P . H. 

PE::t YEAR . 

Present Consumption for Mills , shafting , 
Addi t ional requirements for 11 11 

lighting 
" eq_uip-

8 , 640 , 000 

3 , 0 84 , 000 ment now being i nstalled 
Drede;ing Pump C Champion opera ting 6 
Pumping fo r additional mill Supply 

mo ., 8hrs . per day 1 20 , 000 

Generating capacity of both turbines 
opera ting G. full load 300 days 

1-. , .,,, I, u 

Probabl e 360 2 000 
Tota~l- -~1=2-.=2=0~4~,=o=o=o 

28 , 800 , 000 

/ 
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Brought Forward:- (Total 1000 H.P.H. per yr.) 

Electrolytic Plant at 750 H.P. continuous & go% e:ffic. 

Total 

Above includes worlr to be done at mines by mill 
turbines, so water power becomes spare :for 
turbines and vice versa. 

Ton s of' Saving in Iloiler H. Feed water Total To t al 1000 
Coal coal at & Coal pumping cost. Savings. H.P. Hours 

$3.30 Passing Labor required at 
__________ _ 1~9_1~5 record. mines. 

34, '>91 

7 , 77 6 

42 ,367 

Cost -of Electric 
power charged 
at 1t KWH or ¾t 

.E_cr H.P.Hour. 

Champion 25,000 52,500 $22,500 2,700 107 ,700 17,717 $1~2, t 70.oo 
69,090.00 

__ 72.t 480. 00 
Bal tic 
Trimt. 

16 ,000 52,&00 17,500 2,100 72 ,Li-oo 7 , 211 
11i000 33z300 10 z000 1 i200 L1-L1-1, 500 2,663 

5_2,!000 165'z600 50,000 6,000 224,600 3L1-,591 $274 , 4--4-o . oo 

El ectrolytic Plant at 750 1-1.P.continuous & SO% ef:fic. = 900 H.P. 

Grancl Totals 

7 776 - L ·--

42,367 

r::,51. 320.00 

8132,760.00 

or 31,775 K.W.H . 



\ 

. Under development proposed , there wil l be a surpl us 
above the 42 , 367 , 00 0 H.P . hours , 

Summa r y. 

Hoi sting & Compressing 
Electrolytic pl ant 
(.As sumi ng steam plant could ) 
(generate current @ l l K1ffi ) 

r s 
V. B. & B. 1 s Es timate 

90 sq. Miles Perch 

1 60 II II Upper 
250 

70 II I! Lower 
3 20 II II 

Savi ngs . 

~~224 , 600. 
58 , 320 . 

$282 ,920. 

Wat er Power . 

Lake .Axea 

Stur ge on 

Sturge on 

Income f or 
El ectric Powe r 

@ 1¢ 

$274 , 440 . 
58 , 320 . 

$ 332 , 760 . 

:urine . 

79 sq .. miles 

154 " IT 

233 
6 7 Tl II 

300 I! " 
Total Fall Effect i ve Head . Storage ab ove 

iY1 take . ( 27 ft .) 

Upper dam 
Lower dam 

2 67 
196 1 

(Up to 1910) 

220 
1 8 0 

Aver age Annual r ai nf all 20 years , Marquet te 
" 

11 
" 3 3 11 Houghton 

(Government Station a t Houghton since 1890) 
Taken = 32 . 4 i nches . 

Over 1 s q. mile = 75, 2 71 , 280 cu . 

2 ,100 , 0 00 , 000 . 
350 , 000 , 000 . 

records 
II 

ft . 

32 • 36 II 

32 . 98 11 

-,z ---



An average flow of 1 cu. ft . per sec. per sq. mile of drain-age area f or the year maY. be assumed. To maintain this average flow storage equal to 15% of the annual rainfall is required, or 
75,271,280 x 15%: 11,290,692 cu. ft. per sq. mile. 
Upper storage reservoir holds 2,100,000,000 cu. ft. and is, 
therefore , sufficient to maintain a flow of l sec. ft. 

over· 2,100,000,000 e 186 sq . miles. 
11,290,692 

Assume development of both Upper and Lower powers but 
without Perch Creek. 

Drainage area Upper Sturgeon= 154 sq. miles. 
Storage v1ill maintain flow of 1 sec. ft. 

H.P. : 154 x 62.5 x 220 m_ 3850 theoretical H.P. 
550 

Combined efficiency of water wheels and generators = 75% - Transmission and unaccounted for loss= 15% 
Therefore, net efficiency= 75% x 85%.= 63.75% taken at 64%. 
Deliv~red H.P.: 3850 x 64% m 2464 say 2500 H.P. 

Drainage area of Lower power~ 300 sq. miles. 
Storage of upper dam will maintain 1 sec . ft. flow over 186 s q.miles 
Records seem to show that .2 sec. ft. is about the lowest flow to be expected. 

H.P. at lower dam on above basis: 

186 X 62.5 X 180 -i (114 X .2) X 62.5 X 180: 4271 H.P. 
550 550 ( the ore ti cal) 

(3805) ·F (466) 

At 64% net efficiency= 2?33 H.P. delivered. 
(Without Perch 

Creek) Upper development = 2500 H.P. delivered. 
Lower " - 2733 " n 

- 5233 
or 45,841,080 H.P . hours annually or 34,380,810 K .. W . H . 



V. B. & B. ESTIMATES OF COSTS. 

LO\VER POHER PLANT. 

Roads, bridges~ etc. 

Construction plant, tools, etc. 

Dam and intake 

Pipe line (7300' of 108" wooden stave pipe} 

Steel Surge Tank (40 1 dia~eter, 55 1 high) 

Penstocks (2 - 520 1 of 72" diam.steel pipes) 

Power house and tailrace 

Hydraulic machinery (2 - 5000 H.P. wheels with 
governors, etc. 

Electrical Equipment: 

2 - 3000 K.W. alternators 
with e:x:ci ters 

2 - 3000 K.W. transformers, 

Switchboards, etc. 

Freight, Hauling & Eredtion 

Engineering and Contingencies, 20%, 

Interest during construction, 

Q '-ii>35,000. 

25,000. 

141,000. 

124 ,000. 

9,750. 

22,120. 

60,000. $416,870. 

'b l;/>38,000. 

20,000. 

15,000. 

16,000. 

57,500. 

89,000. 

$563,370. 

112,674. 

20.000. 

$696,044. 



V. B. & B. ESTIMATES OF COST. 

UPPER POWER PLANT. 

WITHOUT PERCH CREEK DEVELOPMENT. 

Roads and Bridges, 

Construction plant, tools, camp, etc. 
Sturgeon dam and intake 

Sturgeon pipe line, 24,000 1 of 84n diam.wood stave 
Steel surge tank, 30' diam., 90 ft. high 
Penstocks 2 - 800 ~t. 60" steel pipes 
Power house and tailrace 

Hydraulic machinery (2 - 3500 H.P. wheels, 
governors, etc. ) 

Electrical Apparatus: 

2 - 2200 K.W. alternators 
with exciters 

2 - 2200 K.W. transformers 
Switchboard, Wiring, etc. 

Freight, Hauling, Insulation, etc. 

Engineering and Contingencies, 20% 
Interest during construction 

$24,200. 

15,500. 

12,000. 

7,500. 

$ 15,000. 

35,000. 

228,000 . 

275,000. 

13,500. 

28,800. 

50,000. 

43,000. 

59,200. 
747,500. 

182,300 . 

35,000. 

$ 964,800. 



Transmission Line Upper dam to Lower dam to Painesdale = 33 miles. 
At $7,000 per mile, which is twice the cost of Lake Shore Line, total cost: $231,000.00 
Assumeiands and all rights= $650,000.00 

SUMMARY. 
Lower Development •••••••••••••••••••••••••••••••• • • $696,044. 

If Upper 

Transmissi on Line 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

964,800. 

231,000. 
Lands , etc • • . . • • • • • • . • • . • . . • • . . . . . . . • . . . . • . . • . • . . . • 650 , 000. 

:$486.00 Per H.P. 

ANNUAL CHARGES. 
Int. on cost @ 5% .•.........•.••.....•.......•.•• $ 
Labor & Supplies •••••••••••••••••e••••••••••••••• 
Gen.'l Exp. & Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Total •••••••• 
5233 continuous H.P. - $31.74 per H.P. -
45,841,080 H.P. hours - $.00362 per H.P.H. -
34,380,810 K.W.hours - $ .00483 per K.W.H. -

$2,541,844. 

127,092. 

24,000. 

15,000. 

166,100. 

l 



30 , 421 , 000 K. W. H. s old @ 1 ¢' •••• • ••. • . . • •• . . ...••... . • • • 0304 , 210 . 

Tota l a1111v..al charges o •••••• o •••••••••••• • •••••• • • •• •• •• 166 ,100 . 

Profi t ••• . ... . .•.• -~;138 , 110 . 

Estima t ed Cnst of Power . - C. R. Co. Por tion . Est i mat e d 
Savings 

Champion 

:Bal t ic 44 ,880 

Trimount a i n 50 ,160 

Electro. 
Plant 

61 , 435 Loss 25 , l'lO 

44 1 880 Savi ng 3 , 310 

50 , 160 Loss 28 , 000 Loss 

29 .160 
Het net 

O. ?. . Co. 
Portion . 

1 2 , 585 

3 , 310 

28 , 000 

58 ,320 

28 6 , 230 185, 635 Loss )49 , 860 JJ OS S V 3 7 , 2 7 0 

Water Power Profi t • 0 o o o o e 

Net l oss to C. Ro Co. i n changi ng . 

Total gain o C O . " e oo c> o oo 

I n a ddi tion , t her e wou ld be avai l able 

34 , 380 , 810 

Q • • o ~~138 ,llOo 

• • • 0 • • 57 , 27 5 . 

. .. . ~~1 00 ' 835 0 

30 , 421 , 000 
3 , 959 , 810 K. ~ . H. fo r use i n heati ng or other purposes , 

maki ng an a dd.i tiona. l savi ng of say - (~40 , 000 o 



By. developing Perch Creek there would be added 

or at 64% - -

79 X 62.5 X 180 = 
550 

1616 H.P. annually 

- - 1034 H.P. deliver ed 

at an additional expenditure - - $164,000. 

All of previous figures are further assured and an increased 

output obtained so% of the time by utilizing stea~ auxiliaries, 

which a.re already established or may be instituted at small outl ay. 

1 



Hoist Motors. 

ESTIMATED COST OF CONVERTING HOISTS 
AND C01U'RESSORS TO ELECTRIC DRIVE ------------------

On account of the relatively small generating 
capa city of Power Station, some motor generator sets for 
flywheel equalization will be necessary. But in order to 
restrict windage losses of flywheels, two generator s would 
be used with each flywheel and mot or, each generator to 
serve one hoist motor. All motor generat or sets would be 
duplicat e and parts inter changeable and provided for fly-
wheel attachment. Whenetonnage is light sets operate with-
out flywheels. The G. E. Co.'s estimate of 1912 is used 
as a basis, in which they give $24,080 as cost of a complete 
850 KVA motor and 650 K. W. generator set, including di rect 
connected 850 H.P. hoist motor , exciter, switchboard, light-
ning arresters, et c., but without flywheel. For an equipment 
as above mentioned, the cost per hoist would probably be 
increa sed slightly for flywheel, and is esti mat e d a t $2500 
per set. 

Compressor Motors. 

The air demand is variable, and the use of turbo-
compressors ma.y not prove as economical a s the preBent machi nes 
equipped with auxiliary governing valves to opeh for a por tion 
of the stroke on light loa ds, and operat ed by motor s through 
silent chain or Herringbone gear s . The se machines would be 
so coupled to permit disengagement wh en steam auxiliary power 
is necessary. The use of synchr on ous motors for t his work 
would be desi r able for p ower facto r correction . The f oll ow-
ing estimates are based on this met hod of conversion at a 
cost of $~00 per H.P. for motor s and necessary swi t chboard 
equipment. ' 

For Champion :----

The hoisting at this mine wi l l be done f or 
the present through four shafts, but t o be dr opped to three 
later. The tonnage would permit t he use of two £l ywheel 
motor generatorsets, each with t wo generators, ~i ifing a spare 
motor and generator when a shaft is dr opped. 

/ 0 



Hoist Equipment : 

Two flywheel motor generator sets with four hoist motors $101,000. 

Foundation, frt. & couplings $2,000 ea. 
2500 K.V.A. transformers@ $3.00 ea. 
Connecting cabl e from. generator t o hoist motor 
Erection & Incidentals 

Compressor Equipment.: 

1500 H.P. Motor f or 11Fn @ $9.00 per H.P. 
600 H.P. II II IIB" @ II " II 

Gears & Coupl ing cost @ $2.00 II II 

Foundation, frt. & incidentals 
Transformer 2000 K.V.A. @ $3.00 

Estimated t otal cost for conversion 

For Tri mountain: 

Hoisting Equipment. 

One flywhee l motor generator set and two hoist 
motors complete with exciter, switchboard, etc. 
Foundation frt . & coupling¢ 

Use Mill transformers 

Connecting cabl e from generator to hoist 
Erecti on and incidenta ls 

8,000. 

7,500. 

5,000. 

51000. 

$ 126,500. 

13,500. 

5,400. 

4,200. 

1,500. 

6.000. 

$ 30 ,600. 

$ 157,100. 

$ 50 ,050. 

4,000. 

- - - -
5,000. 

2 1 soo. 
'h 61,550. 

I I 



Compressor Equipment . 

750 H.P. Motor for #3@ $9.00 

375 H.P. II II #2 @ $9.00 

Gears & coupling cost @ $2.00 per H.P. 

Foundation, frt. & inoidentals 

Transformers 1125 KVA @ $3.00 

Estimated total cost for conversion 

For Baltic: 

Hoisting Equipment. 

Two motor generator sets without,flywheel 

Foundation, frt. & coupling 

1300 KVA of transformers @ $3.00 

Erecti on and incidentals 

Compressor Equipment. 

Two 750 H.P. motors @ $9.00 per H.P. 

Gear & Coupling cost @ $2.00 per H.P. 

Foundation, frt. & incidentals 

Transformers 1500 KVA @ $3.00 

Estimate total cost of conversion 

Conversion cost for the three mines 

$6,750. 

3,375. 

2~250. 

800. 

31375. 

$ 16,550. 

78,100. 

$48,000. 

4 , 000 . 

3,900. 

2,500. 

$ 58,400. 

' 13,500. 

3,000. 

1,000. 

4.500 . 

$ 22,000. 

$ 80,400. 

$315,600. 

I z_ 



REQ.UIRED I N THE NEW FUTURE IBJDER P~:SSENT l.~TEODS . 

Spare turb ine a t Mills - - - - - - - - - - - - - - - -

Bal tic I'iline . 

Within 5 yrs. new hoi s t No. 2 ••••••.•.• j5o ,ooo 
ll 5 Tl IT If 1\J &---' 50 000 

J.' 0 • ,- I • • • • • • • • • • ' 
Renewal of .coal trestles •••••.•.••.•••• 10,000 -~ ~11 0 , 000 . 

Trimount a i n Hi ne . 

Renewal of coal trestles • • •• •• • • • • .• • •• $10 , 000 
Avoid tur bine i nstallation in 

r ebuilding mill • • •••••••••••••• 80,000 

Champion Hi ne . 

With i n f i ve years new hoist No. 4 ••••••• ~~ 50 i 000 
New boiler :plant F ••• • ••••••••••••••••• 50, 000 

90 , 000 . 

Coal t r e stles •••••••• • ••••.••• • ••• • •••• 10 , 000 110 , 000 . 

El ect r olyti c Pl ant . 

Boiler house not want ed •••• • .••.••. .. •••• 

Gr eater coal handling f acilit i es wi ll be needed 
at C. R. dock , Ho·ught on o • • • •• • ••• •• ••••••••••• 

Tota l . .. ... o •• 

Gene rating capaci ty at Ii!ills per hour .., 4000 H. P . 

Total H.P .H. a t the mines f or 300 days = 34,591 , 880 
or 115306 H. P. ~ . per day. 

Since t hi s power will be required i n about 16 hours 
t he rate :per hour wi l l b e 7206 H. P . 

Surpl us f r om mill t urbines = 
A st eam central station to make up the 

bal ance woul d output 

2 , 306 H. P . 

4 , 900 H. P . 

75 , 000 . 

7 , 206 H.P. or 5405 K. ~ . 

Pl ant shoul d have say 4 - 2000 K. W. generators , one being spare . 

Such a plant will cost at least $750 , 000.00 , antlt in addition a. 
coal dock and storage equipment will be necessary •• 



Mill t urbine outpu_t • •• o . . .. .. .... . . 28 , 800 , 000 H. P. H 
per Re quired f or Mill work • • • G • • • • • • • • • . 12 , 204: . •J OO ~ea r . 

Surpl ns •• 
Needed for !.lines f or other t han h oisti ng 

& Compr essi ng 

1 6 , 596 , 00 0 

5 , 061 , 28 0 

Surphrn •• . . . . 
Nee ded f or El ectr olytic work a • • • • • o • • • 

11 , 534 , 720 

7 776 000 

0 0 0 0 3 , 758 , 720 

Thi s pl an requi r e s transmission l i ne t o Smelter and i nstall-
a tion of spare t urbi ne at Lak e Shore s omewh ere . 

Pov1er Schemes . 

(1) Use ent i r e output of L . P . turbi nes at mills . 
Thi s wou l d do al l but hoistin~ and comp:res s i ns- , i ncludi ng El e ctrolytio work . Establish one H.P . 
2000 ~ -W. tm:bine , s omewh ere , pre fer e,bly at mills , Cost ~p250 , 000 t o ~300 , 000 . Thi s assrnne s st e.nps 
will be used f or a long time to come , v,hi ch i s mor e doubt ful than ever before . 

( 2 ) Take Up Water Power . --
Require s ca sh of $ 700 , 0 00 to ~51 , 000 , 000 . 
Pre sent equi pment become s auxili a ry . 
~•.'fake s a futur e :permanent povrnr suppl y and provi dgs gr eat es t f l exi bi lity . 
Powe r pl ant :rl i ndependent l y and permanent ly 

val w3,ble and val ue like l y t o incre2.se and mot'e 
t han offset a.epr e ci a.tion . 

Will r educe t he cos t of power as a whol e . 
( 3 ) Use one of present t urbines as spa r e for the ot her , keep i ng "F" electri c plant and ?. . H. engi nes re 3.,dy 

f or service . 
El ect r ol yt ic :pl ant to f urni sh i ts mm pov,er . 
























