
F ollow in g  a re  the charges to  E & A No. 3 81 , Opening & Equipping  

H ill-T rum bull Mine and Washing P lan t from Septem ber, 1919 , to  December 3 1 s t . ,  

1921. Charges to  t h i s  E & A have now te e n  com pleted , w ith  th e e x c e p tio n  o f  

a  sm all amount fo r  seed in g  and p la n tin g  a t  the lo c a t io n  and mine b u ild in g s .

SUPERINTENDENT * S PI VISION

GENERAL EXPENSE ESTIMATE TOTAL TO-DATE BALANCE.
Watchman 8 2 .0 3
E ngineering 3690 .84
A nalys is 4 2 .0 0
Mine O ffic e 2297 .74
C en tral O ff ic e 5 8 5 .0 5
D is t r ic t  O ffic e 1193.69
Taxes 144779.99
l e g a l 5 7 .5 0
P erson a l In ju ry 178 .80
C ont in gen t Expens e (1 ) 8 .1 4

TOTAL 232200.00 152915.78 79284 .22

MAINTENANCE
Tracks and Cars 2335 .42
Locom otives 1 0 6 6 .4 4
Steam S hovels 5224.27

TOTAfi 8500 .00 8626 .13 1 2 6 .13

PREPARING SITE
B u ild in g  Roads 978 .32
C learin g  Land 1 972 .86
Grading & D itch in g 6 4 4 .03

t o t a l 11500 .00 3595 .21 7904.79

TEMPORARY EO.UIIMENT
M isce llan eou s 1 8 4 .2 0
R ental o f Equipment
(T rans, to  S tr ip p in g )
T oo ls in  G eneral Use 1534 .37
Locomotive -  2 -  45-Tons 19708 .87
Twelve 12-yd ca rs 12451 .92

TOTAL 37500.00 33879.36 3 620 .64

PERMANENT CONSTRUCTION &
Ê UIPMEJNT

Auto Truck 3963 .45
Three 67-70 L ocos. 74815.40
S ix te e n  2 0 -y d . cars 59884.05
One Locomotive Crane 21575.53
Two 100-Ton Steam S h ovels 45403 .37
One Model 36 Shovel From Crosby 8862 .76
Shop Tracks 18354 .72
F la t  Car 6 7 5 .0 0
Tracks in  P i t 21025 .84
Tracks from p i t  to  dump 33839.00
Bridge and C u lverts 3481.48
P it  D itc h in g  (T ra n s.to  S tr ip p in g )
Coal Dock Tracks 12328.61

TOTAL 275075.00 304209.21 29134.21
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TTNFYPhTNTYRT)

WATER SUPPLY 
Whter Sup ply , In clu d in g  
Locomotive Stand P ip e  
Sewers

ESTIMATE TOTAL TO-DATE

9908 .06
1285.19

BALANCE.

TOTAL 8500 .00 11193 .25 2693.25

OFFICE FURNITURE 750 .00 748 .49 1 .5 1

EXPLORING 1242 .20 1242.20

TOTAL 574025.00 516409.63 57615.37

10% fa r  C ontin gen cies 57402.00 57402.00

GRAND TOTAL EQUIPMENT 631427.00 516409 .63 115017.37

WASHING PLANT
P relim in ary  Wort, C lear in g  
S i t e ,  E tc .
Tracks from Dump to  Washer 
T r e s t le  to Washing P la n t  
Spur Track from G.N.Main L ine  
Handling Ifeiste Rock from Washer- 
Track Work 
D iv e r s io n  D itc h  (2)

2018 .85
39037 .93
35100.00
61160.76

5 295 .05
31597.98

TOTAL 154600 .00 174210 .57 19610 .57

10̂ & fo r  C on tin gen cies 15460.00 15460 .00
GRAND TOTAL WASHING PLANT 170060.00 174210.57 4 150 .57
TOTAL SUPERINTENDENT’ S DIVISION 801487.00 690620 .20 110866 .80

(1 ) General Expense fo r  y ea r  1920 tr a n sfe r r e d  to  O perating H ill-T rum bu ll M ine, 
a s p er  l e t t e r  o f  0 . D. M. dated  1 2 /1 7 /2 0 .

(2 ) D iv er s io n  D itch  tra n sfe rr ed  from  D eferred  A ccou n ts.

MASTER CARPENTER’S DIVISION

TTNTRin̂ T̂Tnprp
ESTIMATE TOTAL TO-DATE BALANCE.

TEMPORARY BUILDINGS 2500 .00 8 6 5 .9 8 1 6 34 .02

TEMPORARY COAL DOCK 5 0 0 .00 500 .0 0

TEMPORARY BOARDING BOUSES
B u ild in g s 6 .6 5
Water & Sewer L ines 8 .3 0
E le c tr ic  W iring 142 .88
F urn ish ings 2053.28
R en ta l o f  Temp. Boarding Hs. 5 7 5 .0 0

TOTAL 2786.11 2 786 .11

OFFICE & WAREHOUSE BUILDING
B u ild in g 12041 .65
P ip in g 4 0 8 .6 2
E le c tr ic  W iring 114 .85
Wiater & Sewer L ines 546 .40

TOTAL 8725 .00 13111.72 ______ 4 3 8 6 .7 2

SHOP BUILDINGS 43500.00 76218.28 _____ 32718.28

LOCO. & STEAM SHOVEL SHOP 15000.00 15000.00
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EST TMA TF. TOTAL TO-DATE
UNEXPENDED
BALANCE .

BARIT 2000 .00 2351.51 351 .5 1

COAL TRESTLE & POCKET 6500.00 70 9 3 .5 1 593 .51

HEATING PLANT BUILDING 
T rans, to  A c c t .3 5 , Shop B ld g s .

GARAGE -  WOOD 2000 .00 3879 .46 1 879 ,46

STORAGE WAREHOUSE 7000.00 7368.60 368 .6 0

GRAND TOTAL 87725 .00 113675.17 25950.17

10% fo r  C on tin gen cies 8772 .00 8772 .00

TOTAL MASTER CARPENTER'S DIV. 96497.00 113675.17 17178.17

CHIEF MECHANICAL ENGINEER'S DIVISION

WASHING PLANT 
la s h e r  B ld g .T r e s t le  &
Crusher B u ild in g  
Probable E xtras  
D oors,F loors,W indow s, E tc . 
Foundations
R ece iv in g  B ins -  600 Yards 
R eceiv in g  B in s -  L in in g s , E tc .

ESTIMATE TOTAL TO-DATE

81482 .44
13701.76
10920 .84

9 924 .12
13562 .38

1374.38

UNEXPENDED
BALANCE.

TOTAL 90000.00 130965.92 40965.92

MACHINERY IN WASHING PLANT
Machinery
F re ig h t
E rec tio n

66579.02  
1 656 .79

14031 .03
TOTAL 75000.00 82266 .84 7 266 .84

CRIEHING PLANT 
Crushing Machinery- 
F reigh t
M otors,In clu d in g  W iring & I n s t g .  
B e lt s  & W eightometer

35846 .78
3 2 5 .2 2

11410.81
4 436 .89

TOTA£ 4 5300 .00 52019.70 6719.70

WATER TANK 
Water Tank, E rected  
Foundation  
P ip e In M ill

5 294 .35
1040 .46
15 7 6 .8 1

•

TOTAL 8900.00 7911 .62 988.38

WIRING PLANT IN CONDUIT 500 .00 1176 .32 676 .32

PUMPING PLANT AND PIPE LINE 
Plunger Pump, F r e ig h t ,  
Foundation & E r ec tin g  
Motor
F rt.F ou nd ation  & E rec tin g  
S ta t io n  P ip in g
3000' 20" P ip e ,F r t .& I n s t a l l in g  
B rick  B u ild in g

13800 .64
63 .38

1 194 .33
5169 .36
9 337 .82
4720 .88

TOTAL 27300.00 34286.41 6986 .41

DIVERTING STBEAM AND DAM 7200 .00 89 2 9 .7 4 17 2 9 .7 4

HILL-TRUMBULL MINE.
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iSTIMATE TOTAL TO-DATE
UNEXPENDED

BALANCE.

TOTEPRHONE T.TNE 

TRANSMISSION LIME 

TEMPORARY BUILDING

1000.00

2000.00

2606.59

1851.58

856 .16

1C06.59

1851.58

1 145 .84

E le c tr ic  L ocos. & 4 Cars 8000.00 5582 .97 2617 .03

SUB-STATION COMPLETE 7500.00 5692 .22 1807.78

TOTAL mSHING PLANT 272700 .00 555926.07 61226.07

10% fo r  C ontin gen cies 27270 .00 27270.00

GRAND TOTAL WASHING PLANT 299970.00 555926 .07 33956.07

SHOP EQUIPMENT 25000.00 37361*33 12361 .33

HEATING SYSTEM 5000.00 10074.86 5074.86

FIRE PROTECTION 9 6 2 .7 6 9 6 2 .7 6

OIL STORAGE TANKS 6 4 8 .5 4 6 4 8 .54

TOTAL EQUIBJENT 50000.00 49047.49 19047.49

10% fo r  C on tin gen cies 5000.00 3000.00

iI3|

55000.00 49047.49 16047.49

TOTAL CH.MECH.ENGINEER’ S DIV. 552970.00 582973.56 50005.56

STRIPPING

GENERAL EXPENSE ESTIMATE TOTAL TO-DATE
UNEXPENDED

BALANCE.
E n gin eerin g  
Mine O ffic e  
C en tra l O ffic e  
D is t r ic t  O ff ic e  
P erso n a l In jury

3 3 0 .97  
1686.01  
1147 .50  
1049 .71

120 .9 8
TOTAL (1) 4 3 3 5 .1 7 4-335.17

R en ta l o f Equipment (2 ) 6299 .00 6299.00

D itch in g  & D rainage (2) 8 7 3 .8 2 873 .8 2

STRIPPING
Washer Dump to -d a te  551000 yds 
A d d itio n a l S tr ip p in g  to -d a te  
55 0 ,0 0 0  y d s.

.  140400.00  

140000 .00

154091 .13

178792 .84
TOTAL 280400.00 332883 .97 52483.97

10% for  C on tin gen cies 28040.00 28040 .00

GRAND TOTAL STRIPPING (5) 508440.00 344391.96 55951.96

1 G eneral Expense fo r  y ea r  1920 tr a n s fe r r e d  to O perating H ill-T rum bu ll M ine.
2 T ransferred  from  Opening & Equipping H ill-T r u n fc u ll, a s  th e se  w ere co n sid ered  

proper c la r g e s  to  S tr ip p in g .
5 S tr ip p in g  charges tr a n s fe r r e d  to D eferred  A ccount.

HILL-TRUMBULL MIME.
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S U M M a  R Y

UNEXPENDED
PLANT AND EQUIPMENT ESTIMATE TOTAL TO-DATE BALANCE.

Superint endent* s D iv is  ion  
M aster C arpenter’ s M 
Ch.M ech.Engineer’ s ”

631427.00
96497 .00
33000.00

516409.63
113675 .17

49047.49

115017.37
17178.17
16047.49

TOTAL PLANT AND EQUIPMENT 760924.00 679132.29 81791.71

E xp lorin g  (1) 278364.14 278364.14
GBAND TOTAL PLANT & EQUIPMENT 760924.00 957496.43 196572.43

mSHING PLANT

S u p er in ten d en t's  D iv is io n  
C h.M ech.E ngineer's "

170060.00
299970.00

174210.57
333926.07

4150 .57
33956.07

TOTAL WASHING PLANT 470030.00 508136.64 38106 .64

A m t.paid A rthur Iron  M ining C o .(2 )__ 18824.30 18824.30
GBAND TOTAL WASHING PLANT 470030.00 526960 .94 56930 .94

GBAND TOTAL 1230954.00 1484457.37 253503.37
D ep re c ia tio n 25 .4 2 2 5 .4 2

AMTS.TRANSFERRED FROM DEFERRED ACCT.

Expenses a /c  Bingham Mine 
Expenses a / c  North S ta r  Mine 
Taxes -  North S tar  Mine 
Taxes -  Bingham Mine

1 1 2 .1 6
5 7 .6 9

9072 .25
11290.58

112.16
5 7 .6 9

9 072 .25
11290.58

TRANSFERRED FROM CLEVELAND

Expenses a /c  Purchase of Lands, 
GRAND TOTAL OPG. & EQUIPPING

E tc . 107 .10 107 .10
1230954.00 1505122.57 274168.57

Unclaimed Wages 1 6 9 .2 4

S a le  o f  M a teria l & Equipment 1 0 71 .54

R eserve fo r  D ep re c ia t io n 94213 .00

BALANCE 1409668.79

GRAND TOTAL STRIPPING 308440.00 344391.96 35951.96

GRAND TOTAL STRIPG.& OPG.& E3.UIPG .1539394 .00 1849514.53 310120.53

(1) Amount p a id  Great Northern Ore P r o p e r tie s fo r  e x p lo r a t io n s , d r i l l i n g  e t c .
(2 ) Amount p a id  A rthur Iron  M ining Go. fo r  ta x e s  in  co n n ectio n  w ith  lands fo r  

H ill-T n m fcu ll w ashing p la n t .

HILL -TRUMBULL MINE.
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AKA-LYSIS OF HILL-TRUMBULL E & A MO. 281  

"superintendents  d iv isio n "

"GENERAL EXISNSE"

T his accou n t shows an unexpended b alance o f  $79 ,284*22 a s  o f November 

3 1 s t . ,  1921. The H ill-T r u n tm ll Mine was put on an op era tin g  b a s is  during  

A ugust, 1920 , shipm ents o f  d ir e c t  ore b e in g  s ta r te d  on th e 11th  and the washing  

p la n t on th e  23rd . There was an  overrun o f  $8 ,523*04  on September 1 s t . ,  but 

some charges were in clu d ed  a t  th a t  tim e , which have s in c e  been tr a n s fe r r e d  to  

o p era tin g  a cco u n ts  d uring 1920. T his was th e  r e s u l t  o f  a r u lin g  by th e C leveland  

O ffic e  and a l l  E & A G eneral Expense charges fo r  th a t  year v/ere p la ced  a g a in s t  

o p era tin g .

In  preparing our e s t im a te s ,  we f ig u r ed  on commencing o p era tio n s J u ly  

1 s t . ,  1920, but due to  d e la y s  in  the d e l iv e r y  o f  washing p la n t equipment and to  

th e extrem e s c a r c i ty  of la b o r , we were unable to  s t a r t  our w ashing p la n t u n t i l  

th e l a t t e r  p a rt o f  A ugust. We, o f co u rse , were unable to  make any e x te n s iv e  

shipm ents o f d ir e c t  ore u n t i l  our washing p la n t  was in  o p e r a tio n , a s  i t  was ne

ce ssa r y  to sw eeten  t h i s  d ir e c t  o r e . There was an unexpended b a la n ce  of 

$ 1 3 ,7 1 7 .9 2  on J u ly  1 s t . ,  so th a t  our e s t in a t e s  were q u ite  c l o s e .  The overrun o f  

$8,523*04 on September 1 s t .  covered  ch arges fo r  two months beyond the tim e  

e s t in a te d .

The b ig  item  under t h is  c a p t io n  is  "Taxes" and the tr a n s fe r r in g  o f  

1920 ta x es  to o p era tin g , r e s u lte d  in  showing the la rg e  unexpended balance on 

Decenber 3 1 s t . ,  1921.

The r e s u lt  of tr a n s fe r r in g  "General Expense" ch arges fo r  1920 to  

o p era tin g  has in crea sed  the c o s t  of m in ing, w h ile  s e t t in g  up the la r g e  unexpended 

b alan ce to  t h i s  a cc o u n t. The tr a n s fe r r in g  o f  accou n ts has made an  a n a ly s is  of 

the c o s t  sh ee t  ex trem ely  d i f f i c u l t .

"MA.HEPKNANOE"

Our e s t i c a t e  o f  $ 8 ,5 0 0  fo r  t h i s  accou n t shows an overrun of $1 2 6 .1 3  on 

December 3 1 s t . ,  1921. This same overrun was shown when we a c t u a l ly  went on an 

op eratin g  b a s is  in  A ugust, 1920 , but on J u ly  1 s t .  th ere  was an overun of 

$ 9 ,6 0 1 .6 1 . The tr a n s fe r r in g  o f m aintenance charges to  o p era tio n s in  1920 was 

r e sp o n s ib le  fo r  t h i s .  The "Maintenance" account sh ou ld  r e a l ly  have shown the
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overrun, a s  o f J u ly  1 s t .  The n e c e ssa r y  r e p a ir s  to  keep our steam  sh o v e ls  anil 

cars in  s e r v ic e  was much h i^ ie r  than  we a n t ic ip a te d , due t o  the f a c t  th a t  we 

were o b lig e d  to push our work during the se v er e  w in ter  w eath er. At the time o f  

making our e s t in a t e ,  we had a n t ic ip a te d  conducting s tr ip p in g  o p era tio n s during  

the summer and f a l l  of 1919 and c lo s in g  down in  th e w in te r . The second-hand  

12-yard  a ir  dump ca rs were much to o  l i g h t  for  th e  w in te r  s e r v ic e .  The wooden 

b o d ie s  were not stron g  enough to handle the fr o z e n  m a te r ia l and we had a g rea t  

d ea l o f d i f f i c u l t y  w ith  th e  a i r  dumping d e v ic e .  These ca rs would have been a l 

r ig h t  fo r  ord inary s e r v ic e  when the ground was not f r o z e n .

"PREPARING- SITE"

This accoun t showed an  unexpended b a lan ce o f $ 1 0 ,0 2 4 .0 7  on J u ly  1 s t . ,  

1920, and $ 7 ,9 0 4 .7 9  on December 3 1 s t .  1921.

Our o r ig in a l p lans f o r  b u ild in g  ro a d s, c le a r in g  land  and grad ing  and 

d itc h in g  were c lan ged  m a te r ia l ly ,  a s  the r e s u lt  o f  o b ta in in g  a very  fa v o ra b le  

s i t e  from the O liv er  Iran  M ining Company. The work on our shop b u ild in g  and 

o f f i c e  vra.s postponed and we were a b le  t o  do p r a c t ic a l ly  a l l  o f  the grad in g  w ith  

m a te r ia l from th e  p i t .  The d itc h in g  proved to be co n s id er a b ly  l e s s  o f an item  

than we had a n t ic ip a te d .

There is  s t i l l  some work to  be done in  b e a u t ify in g  th e  grounds around  

the o f f i c e .  The c o s t  o f  t h is  vork  w i l l  not be h ig h , but co n d itio n s  were such la s t  

summer th a t we th o ig h t  i t  a d v isa b le  t o  postpone i t .

"TEMPCmRY EQ.UIJEMSNT”

An unexpended b alance of $ 3 ,6 2 0 .6 4  i s  shown a g a in s t  t h is  account oil 

December 3 1 s t . ,  1921. There was a s n a i l  unexpended b a lan ce on J u ly  1 s t . ,  1920, 

but th e  tr a n s fe r r in g  o f ren ted  equipment charges from t h i s  account to  th a t  o f  

" S tr ip p in g ” has r a is e d  th e amount o f  the unexpended b a lan ce by a p p r o x in a te ly  

$ 3 ,5 0 0 .

"PEHMA.NSTCT CONSTRUCTION ADD EOIIIIMENT"

There was an overrun o f $ 2 9 ,1 3 4 .2 1  to t h is  account on December 3 1 s t .  

Work under se v e r a l o f th e  ca p tio n s  was not com pleted u n t i l  e a r ly  t h is  f a l l  and  

in  consequence the s i t u a t io n  on J u ly  1 s t . ,  or September 1 s t . ,  1920 , need not be 

d isc u sse d .

The exp en d itu res on th e  ite m s , "Auto Truck", "Three 67-70  L ocom otives",
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’’S ix te e n  20-yard  ca rs’’ , "One Locom otive Crane” , "Two 100 -to n  Steam S h o v e ls” ,

"One Model ”36” R evo lv ing  Shovel from Crosby Mine", "One F la t  Car" and 

"Bridges and C ulverts"  were e i t h e r  under our e s t im a te , or over very  s l i g h t l y .

Through an o v e r s ig h t ,  no p r o v is io n  was made fo r  th e expense o f  la y in g  

our stoop tr a c k s . When we were preparing the o r ig in a l  e s t im a te s ,  we had in  mind 

th e q u estio n  o f purchasing the o ld  O liv e r  shops and la y o u t .  In  ca se  t h is  d e a l  

was not put through , we f ig u r ed  on a lo c a t io n  fo r  our shops to  the north  o f  th e  

p resen t s i t e  and e a s t  o f the c o a l  d ock . There have been charges o f $ 1 6 ,3 5 4 .7 2  to  

"Shop Tracks" and e x c lu s in g  t h i s ,  the t o t a l  overrun in  "Permanent C on stru ction  

and Equipment" i s  w ith in  $ 1 1 ,0 0 0 . Our e s tim a te  f o r  th e  permanent tr a c k s  in  the  

p i t  was $ 1 5 ,0 0 0 , whereas $ 2 1 ,0 2 5 .8 4  has been  expended and charged . The a c tu a l  

c o s t  of la y in g  the tra ck s was in  ex c ess  o f  our e s t im a te , due in  la r g e  p art  

to  in e f f i c i e n t  la b o r . Further than t h i s ,  we la id  s l i g h t l y  more track  than we 

had a n t ic ip a te d , due to  the n e c e s s i t y  o f b eg in n in g  our s in k in g  c u ts  fa r th e r  up 

in  the approach.

The account "Tracks from P i t  to  Dump" overran  $ 5 ,8 3 9 , our e s t in a t e  

b ein g  $2 8 ,0 0 0  and the ch arges $ 3 3 ,8 3 9 . This overrun was due to  the c o s t  o f  

la y in g  track  and the p r ic e  p a id  fo r  t i e s  b e in g  in  e x c e s s  o f  our e s t im a te . We 

had co n sid era b le  d i f f i c u l t y  in  secu r in g  e f f i c i e n t  men fo r  t h i s  work and the  

p rogress made was v e r y  d isa p p o in tin g . I t  was n e c e ssa r y  to  fan  to  the eastw ard  

o f  the o ld  O liv er  dump a lo n g  the shore l in e  o f Mud Lake. This f i l l  kept 

s e t t l i n g ,  due t o  muskeg co n d itio n s  and we were o b lig e d  to  r e l in e  and r a is e  

approxim ately  1,000* o f  tra c k  se v e r a l t im e s .

We expended under "Coal Dock Tracks" $ 1 2 ,3 2 8 .6 1 , a s  compared to  our 

estim a te  o f  $ 6 ,0 0 0 . This overrun i s  ex p la in e d  by the change in  our p la n s ,  

r e s u lt in g  in  a much lo n g er  approach to  th e dock than we had f ig u r ed  on . With 

our shop s i t e  and track s to  the n o rth , th e  c o a l dock spur would have been  

co n sid era b ly  sh o r te r . F urther than t h i s ,  th e  a c tu a l c o s t  p er 100* o f  tra c k  

was g r e a te r  than a n t ic ip a te d .  We cro ssed  some spongy ground and i t  m s  

n ece ssa r y  to ca rry  our sub-grade lo w er , in  order to  f i l l  w ith  s u f f i c i e n t  good 

m a te r ia l to  hold  the t r a c k s .  The in e f f i c ie n c y  o f  la b o r  and the in crea sed  

c o s t  of t i e s ,  o f  co u rse , w ere a ls o  a fa c to r  h e r e .
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"MTER SUPPLT*

The item  "Sewers" underran our e s t im a te  § 2 ,2 1 4 .8 1 ,  "but the w ater su p p ly , 

in c lu d in g  locom otive stan d  p ip e , overran § 4 ,9 0 8 ,0 6 , making an overrun o f § 2 ,6 9 3 ,2 5  

to  the ca p tio n  "Water Supply".

At the tim e o f making our e s t iu a t e ,  we had f ig u r e d  on u t i l i z i n g  wooden 

pipe* We had co n sid er a b le  co n tro v ersy  w ith  th e  V illa g e  o f  Marble w ith  regard  to  

t h e ir  fu rn ish in g  w ater. The V illa g e  o f f i c i a l s  f i n a l l y  co n sen ted  to  fu r n is h  us our 

w ater su pp ly  and on account o f th e tro u b le  we were then having a t  th e Wade Mine w ith  

wooden p ip e , i t  was decided  to  i n s t a l l  c a s t  iro n  p ip e  h e r e . The c o s t  o f c a s t  iro n  

p ip e w as, o f  co u rse , co n sid er a b ly  in  ex c e s s  of wooden p ip e  and i t  was r ig h t  a t  th e  

peak when we purchased i t .  A lthough  th e l in e  was t e s t e d ,  we had some tro u b le  w ith  

le a k in g  j o in t s  a f t e r  we had nade our back f i l l  and t h i s  req u ired  a d d it io n a l  

ex ca v a tio n  fo r  r e p a ir s .  The l i n e  was la id  d u rin g  very  co ld  w eather and i t  i s  our 

o p in io n  th a t the le a k s  developed  a s  a r e s u lt  o f th e  ground h ea v in g .

The rea so n  fo r  th e co m p a ra tiv ely  la rg e  unexpended b a lan ce to  the accoun t  

"Sewers" i s  ex p la in ed  by the f a c t  th a t we had f ig u r e d  on c e s s  p o o ls ,  but on account 

o f the poor drainage c o n d it io n s ,  we d ecid ed  to u se s e p t ic  tan k s and su rfa ce  

d ra in age.

"WA.SHIHG- HAHT"

Under the S u p er in ten d en t’ s e s t in a t e  fo r  "Washing P la n t" , th e acco u n ts  

"Prelim inary Work, C lear in g  S i t e ,  E tc ." ,  "Tracks from Dump to  Washer", " T restle  

to  Washing P la n t" , "Spur Track from Great Northern Main Line" and "Handing Waste 

Rock from Washer", came w ith in  th e e s t im a te s .

The t o t a l  charges under S u p er in ten d en t's  e s tim a te  f o r  "Washing P lant"  

overran § 1 9 ,6 1 0 ,5 7 , and i s  due t o  a charge of § 3 1 ,5 9 7 ,9 8  fo r  D iv e r s io n  D itch es  

around L i t t l e  P in a c ie  Lake, Subsequent to the time th a t th e E & A was prepared, 

o b je c t io n s  were r a is e d  by the Jon es & L aughlin  Company in  regard  to  our u s in g  

th e L i t t l e  P in a c ie  Lake a s  a s to ra g e  b a s in  and pumping th e  w a ters  therefrom  fo r  

u se in  our washing p la n t .  In  order to s a t i s f y  th e Jones & L aughlin  Company, a dyke 

was con stru cted  to  hold  back our t a i l i n g s  and a d i t c h  was c a r r ie d  around the n orth  

and e a s t  s id e s  o f the lak e to  d iv e r t  the w a ters  punrped from th e  H ill-A n n ex  M ine, 

and other su rfa ce  w a te r s , d ir e c t ly  in to  B ig  P in a c ie  Lake. The exp en se o f th e se
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j o t s  has amounted t o  $ 3 1 ,5 9 7 .9 8 . The ch arges under " D iv ersio n  D itch" were 

tra n sfe rr ed  from d eferred  a cco u n ts  to  the E & A by order o f  th e C leveland  

O f f ic e .

MASTER CARPENTER'S DIVISION

With the e x c e p t io n  o f "Temporary B uild ingp" and "Temporary Ooal Dock", 

a l l  of th e  M aster C arp en ter's e s t in a t e s  were exceeded .

E x c lu siv e  of th e IQfjb, th ere  was an overrun o f  $ 2 5 ,9 5 0 .1 7  in  the M aster 

C arpenter’ s D iv is io n  a s  o f  December 3 1 s t . ,  1921, and w ith  the 10̂ £> in c lu d ed , 

$ 1 7 ,1 7 8 .1 7 . The la r g e s t  overrun occurred  in"Shop B u ild in gs"an d  "Locomotive 

& Steam S hovel Shops" and amounts to  $ 1 7 ,7 1 8 .2 8 . The "Bam" overran $ 3 5 1 .5 1 ,  

the " O ffice  & Warehouse" $ 4 ,3 8 6 .7 2  and th e  "Storage Warehouse" $ 3 6 8 .6 0 . A ll  

o f  th e se  s tr u c tu r e s  were b u i l t  by R o sen th a l-C o ra e ll Company o f Chicago on a  

c o s t  p lu s  7% b a s i s .  The M aster C arp en ter's e s t in a t e s  were nade b efo re  secu r in g  

f in a l  p r ic e s  on m a te r ia ls  and a s  th e  c o s t  o f same advanced n a t e r ia l ly ,  th e re  

was a d ecided  overrun from h is  f ig u r e s .  The C ontractor had g re a t d i f f i c u l t y  

in  secu r in g  and m ain ta in in g  good men and the u n s a t is fa c to r y  d e liv e r y  o f  

m a ter ia l was an a p p rec ia b le  item . We were paying th e  C ontractor 7% on h is  

c o s ts  and we d id  ev ery th in g  p o s s ib le  t o a s s i s t  him a t  a l l  t im e s , b o th  in  s e 

curing equipment and men.

The housing s i t u a t io n  a t  Itorble was v er y  u n s a t is fa c to r y  and in  order  

to  take care o f  the C o n tra c to r 's  and our men, i t  was found n ece ssa r y  to  r e n t  a  

b u ild in g  and m ainta in  a  rooming and boarding h ou se . There was a  charge of 

$ 2 ,7 8 6 .1 1  to t h i s  a cco u n t. T h is was charged under th e ca p tio n  "Temporary 

Boarding House" and p laced  under the M aster C arp en ter's D iv is io n .  He d id  n o t ,  

o f  co u rse , a n t ic ip a te  an y th in g  o f t h i s  s o r t  when he prepared h is  e s t im a te .

The e s t im a te  o f  $ 6 ,5 0 0  fo r  "Coal T r e s t le  & Pocket" was exceeded  by  

$ 6 9 3 .5 1 . T h is was due to  the n e c e s s it y  o f making a  more e x te n s iv e  ex ca v a tio n  

a lo n g  our approach than we had a n t ic ip a te d .

An e s tim a te  o f  $ 2 ,0 0 0  was made fo r  our garage and the in te n t io n  was 

to  b u ild  i t  o f  wood. The C ontractor had a la rg e  amount o f  b r ick  l e f t  over and 

i t  was d ecid ed  a d v isa b le  to  use t h is  in  th e c o n s tr u c t io n  o f the g a ra g e . The 

r e s u lt  was an overrun o f  $ 1 ,8 7 9 .4 6 .
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CHIEF MECHANICAL ENGINEER’S DIVISION

The C hief M echanical E n gin eer’ s es tim a te  was exceeded "by $ 5 0 ,0 0 3 .5 6 ,  

on h is  t o t a l  e s t in a t e  o f $ 3 3 2 ,9 7 0 . This overran i s  w ith  th e  10% fo r  c o n t in g e n c ie s .

With the e x c e p tio n  of "Water Tank?, "Temporary B u ild in g s" , "Handling 

Ifeste  Rock? and " S u b -S ta tion " , a l l  accou n ts showed a  s u b s ta n t ia l  overrun above 

th e estim ated  f ig u r e s .

"WASHING PLANT"

There was an overrun o f  $ 4 0 ,9 6 5 .9 2  to  t h i s  a cc o u n t. The es tim a te  was 

$ 9 0 ,0 0 0 , or in  e x c e s s  of th r ee  tim es the c o s t  o f our Crosby m i l l .  The e a r ly  

f ig u r e s  ob ta in ed  by Mr. McClure were advanced n a t e r ia l ly  b e fo re  th e  co n tr a c ts  

were l e t .  F urther than  t h i s ,  th e  c o n str u c tio n  c o s ts  o f  the r e c e iv in g  b in s and 

foun dation s were h ig h er  than  a n t ic ip a te d  and a l l  o f  th e job s were fo r c e d , so a s  

to  g e t  the m il l  in  shape f o r  o p era tio n  a t  the e a r l i e s t  p o s s ib le  t im e , and turn  

out the ma x imum tonn age. Our p i t  was in  shape f o r  p rod u ction  e a r ly  in  th e  

summer, whereas th e  m il l  was n o t in  shape to  tu rn  over u n t i l  th e 23rd o f A ugust. 

There were co n sid era b le  d e la y s  in  d e l iv e r y  o f a  la rg e  p art o f  the m a te r ia l go in g  

in to  the m il l  and i t  was im p ossib le  to  keep a f u l l  crew of s t e e l  w orkers on 

th e jo b . The W orden-Alien foreman d id  everyth in g  p o s s ib le  to  keep a  f u l l  crew  

and push the jo b , but he adm itted  h im s e lf  th a t i t  was d ish e a r te n in g . This 

Company p aid  the maximum r a t e ,  but th e  men would not come to  t h is  o u t-o f-th e -w a y  

job  and many of them th a t d id  come, l e f t  a f t e r  a few d a y s .

The o n ly  way we cou ld  secu re  a  fo r c e  o f ca rp en ters  fo r  the m il l  work 

was to take over the R o sen th a l-C o rn ell crew . T h is end o f  the job  went forward 

in  good shape, b u t ,  o f  co u rse , we were o b lig e d  to  pay R o sen th a l-C o rn ell 7% on 

th e  wages o f  t h e ir  men, w hich were Union r a te s  and h ig h er  than we would 

o r d in a r i ly  have p a id .

"MACHINERY IN WASHING PLOT"

The C h ief M echanical E n gin eer’ s e s tim a te  o f  $ 7 5 ,0 0 0  fo r  th e  m achinery  

in  th e  w ashing p la n t was overrun by $ 7 ,2 6 6 .8 4 , th e p r ic e  o f  th e m achinery and 

the f r e ig h t  checking out and the c o s t  o f e r e c t io n  ex ceed in g  the e s tim a te  by c lo s e  

to  $ 8 ,0 0 0 . The A n is-C h a lm e rs  Company sen t an e r e c t io n  foreman a t  our expense  

and our men d id  the e r e c t i i g  •under h is  s u p e r v is io n . The fo r c e  o f  men were o ld  

hands, most of them from th e Crosby Mine and th ey  worked to good advantage. I t
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was n ece ssa r y  to  nake a number of a l t e r a t i o n s  in  the p ip in g  and sta irw a y s and, 

o f  cou rse , t h i s  added a p p r e c ia b ly  to the c o s t  o f e r e c t io n .  The es tim a ted  c o s t  

fo r  the e r e c t io n  o f  the m achinery w as, however, to o  low .

The account "Crushix^ Machinery" shows an overrun o f # 6 ,7 1 9 .7 0 ,  on an  

estim a te  of # 4 5 ,3 0 0 . The c o s t  o f  th e cru sh in g  n a ch in ery  checks out very  

c l o s e l y .  The m otors, in c lu d in g  the w ir in g  and i n s t a l la t io n ,  overran ap p rox i

m ately  # 5 ,0 0 0  and the b e l t s  and w eightom eter # 3 ,0 0 0 , the d if fe r e n c e  in  the t o t a l  

b ein g  caused by the f r e ig h t  running co n sid er a b ly  under th e  e s t im a te .

The p r ic e  of th e m otors advanced a p p r ec ia b ly  from th e tim e p r ic e s  were 

secured  u n t i l  the order was f i n a l l y  p la ced  and fu r th er  than  t h i s ,  the d e la y  on 

the v a r ia b le  speed motor fo r  th e o p era tio n  o f the 8’ pan conveyor n e c e s s ita t e d  

our secu r in g  one from Ishpeming fo r  temporary s e r v ic e .  The c o s t  o f  sh ip p in g  and 

in s t a l l in g  t h i s  motor was q u ite  an  item . The a llow an ce made fo r  w ir in g  and  

in s t a l la t io n  was low .

In  th e  ca se  o f  th e b e l t s  and w eigh tom eter, where th e  overrun was c lo s e  

t o  # 3 ,0 0 0 , th e  a llow an ce made in  the e s t in a t e  fo r  the b e l t s  was to o  low  and 

th e autom atic re co r d e r , or w eigh tom eter, was n ot in c lu d ed .

The c o s t  of "W iring th e P lan t in  Conduit" exceeded  the e s tim a te  by 

# 6 7 6 .3 2 . The ordering  o f  th e  w ir in g  was d elayed  in  hopes th a t  p r ic e s  would  

come down. In p la ce  o f se cu r in g  a red u ctio n  in  p r ic e s ,  they  advanced. Further 

than t h i s ,  the o r ig in a l  p lan s fo r  w iring  were found n ot to  be e n t ir e ly  adequate  

to  secu re s u f f i c i e n t  l i g h t  f o r  n ig h t  o p era tio n s and a d d it io n s  were made.

E xpenditures under "Pumping P la n t & P ip e Line" overran th e  #27 ,300  

es tim a te  by # 6 ,9 8 6 .4 1 . The pumps th em se lv es , in c lu d in g  f r e ig h t  and the c o s t  o f  

e r e c t io n ,o n ly  overran  a  sm all am ount, but the ex p en d itu res fo r  p ip in g  in s t a l l e d ,  

exceeded th e  e s t in a t e  a p p rec ia b ly  and the b r ic k  b u ild in g  to house the pumps was 

# 1 ,2 2 0 .8 8  over the e s t in a t e .  A t the tim e o f  making th e  e s t in a t e ,  we f ig u r e d  on 

o b ta in in g  a ra th er  cheap second-hand p ip e . The c o s t  o f  the p ipe th a t  we 

ob ta in ed  was in  ex c ess  o f  what we a n t ic ip a te d  and in  order to  keep our s u c t io n  

c le a r ,  a l in e  had to  be run out some d is ta n c e  fu r th e r  from the pump h ou se , than  

we had f ig u r ed  on.

"DIVERSION DITCH AMI) MM"

Our e s t in a t e  o f # 7 ,2 0 0  f o r  the d iv e r s io n  d itc h  and dam was exceeded
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"by # 1 ,7 2 9 .7 4 . T h is -work m s  l e t  on c o n tr a c t , hut the b e s t  p r ic e  th a t  we 

cou ld  secu re m s  in  e x c e s s  o f  our e s t im a te . F urther than t h i s ,  we found i t

n ece ssa r y  to  do co n sid era b le  ex c a v a tio n  fo r  our s u c t io n  p ip e , whereas we 

had a n t ic ip a te d  th a t th e o ld  creek  bed would be s u f f i c i e n t .

The overrun o f  # 1 ,6 0 6 .5 9  fo r  "Telephone Line" and # 1 ,8 3 1 .5 6  for  

"Transm ission Line" m s  caused by our ta k in g  cu rren t from the Great northern  

Power Company a t  one p o in t  and tr a n sm itt in g  i t  from th e w ashing p la n t to  the 

mine sh o p s. In  prep aring  the e s t im a te , we a n t ic ip a te d  r e c e iv in g  cu rren t a t  

two p o in t s .  In  our es tim a te  we f ig u r e d  on the te le p h o n e  l i n e  running a lo n g  the 

County Highway and tbBnce so u th  t o  our shop b u ild in g s  and o f f i c e .  When we 

found th a t  i t  m s  a d v isa b le  to  take our cu rren t a t  one p o in t  and tran sm it i t ,  

the te lep h o n e  and tra n sm iss io n  l i n e s  were combined and ca r r ied  around the  

sou th  end o f  Mud Lake on land  th a t we c o n tr o lle d .  T h is added, o f  c o u r se , 

co n sid era b ly  to  the le n g th  o f  the l in e  and e x p la in s  th e  overru n .

There was a very  d ecided  overrun in  our "Shop Equipment", th e C hief  

M echanical E n g in eer 's  e s tim a te  b ein g  #25 ,000  and th e  ex p en d itu res amounted to  

# 3 7 ,3 6 1 .3 3 . T h is overrun o f # 1 2 ,3 6 1 .3 8  i s  due to  the f a c t  th a t  some equipment 

was added a f t e r  the es tim a te  m s  prepared and th e c o s t  o f the equipment th a t  

we fig u r ed  on m s  h ig h er  than a n t ic ip a te d .

The c o s t  o f  our "H eating P lant" in s t a l l e d  exceeded  th e  e s tim a te  

# 5 ,0 7 4 .8 6 . When Mr. McClure nade t h i s  e s t im a te , he d id  n ot take in to  account 

th e fa c t  th a t  our p ip es were to  be la id  in  a  c la y  s o i l  and th a t i t  m s  n ecessa ry  

to  put d ra in  t i l e  under them to  take care o f  the w a te r . The c o s t  o f  the p ipe  

and the la b o r  o f  d itc h in g  m s  h igh er than a n t ic ip a te d  and the p la n t layou t  

r e a l ly  c a l le d  fo r  more e x te n s iv e  l i n e s  than we had fig u r ed  on.

"STRIPPING"

Our estim a ted  c o s ts  o f  s t r ip p in g  701 ,000  cu b ic  yards m s  40^ per jard  

and th e c o s t  r e a liz e d  amounted to  # .4 9 1 . The t o t a l  c o s t  o f  s tr ip p in g  in c lu d es  

th e  r e n ta l of a l l  equipment and th e  p it  d itc h in g  fo r  d ra in a g e .

We had a n t ic ip a te d  s ta r t in g  th e  s t r ip p in g  job in  the e a r ly  p art o f  

th e  summer  o f 1919 a t  the time th e  es tim a te  was p rep ared . The d e la y  in  tu rn in g  

over the second h a lf  o f  the H i l l  Mine and the postponem ent o f  s tr ip p in g  

o p era tio n s t i l l  la t e  in  November, fo rced  us t o  conduct o p era tio n s throughout
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th e  w in te r . Our second-hand, equipment would have worked a l l  r ig h t  fo r  

summer s t r ip p in g ,  hut i t  c e r ta in ly  was n o t stron g  enough to  w ith sta n d  the  

v er y  severe  s e r v ic e  to  w hich  i t  was p u t. In  order to  uncover ore for  1920 

m ining, i t  was n ece ssa r y  fo r  us to  a t ta c k  a h igh  70* hank and the 10 0 -to n  

type standard  machine co u ld  not d ig  t h i s  to  advantage w ith  th e heavy f r o s t  

in  the ground. The b la s t in g  c o s t s  were h igh  and numerous d e la y s  were 

occasion ed  hy severe s t r a in s  to  th e  s h o v e l .  The 12-yard a i r  dump cars were 

to o  l ig h t  to  handle th e h ig  fro zen  chunks and we a ls o  had tro u b le  w ith  the  

a i r  dumping d ev ice  f r e e z in g .  R epairs on th e  cars kept s e v e r a l men occup ied  

co n tin u o u s ly  and even then  we cou ld  n ot m ainta in  a s  many in  s e r v ic e  a s  we 

should  h ave. We ren ted  a number o f  7-yard  cars from the O liv er  Company, but 

t h is  added to  our c o s t ,  a s i t  was n e c e ssa r y  to keep e x tr a  men on th e  dump to  

handle them.

We were o b lig e d  to  d isc o n tin u e  s tr ip p in g  in  A ugust, 1920 , and put a l l  

o f  our equipment onto ore s e r v ic e .  We d id  n ot com plete ore o p era tio n s u n t i l  

th e  e a r ly  p a rt o f  November and in  order to  push the s tr ip p in g  fo r  1921, we were 

o b lig e d  to  con tinu e work on th e overburden during the w in te r  o f  1920-1921 . Our 

equipment d id  not r e c e iv e  any overh au lin g  and the 85 -0  Bucyrus was lim p ing  

b ad ly  b efore  i t  was f i n a l l y  put in to  the sh ops.

A se r io u s  handicap to  our s tr ip p in g  o p era tio n s  during the p er io d  in  

q u estio n  was the f a c t  th a t our shops were n ot in  shape to  take in  equipment 

u n t i l  t h i s  s tr ip p in g  job  was p r a c t ic a l ly  com pleted . The O liv er  Iron Mining 

Conpany a s s i s t e d  us w ith  r e p a ir  work in  t h e ir  sh op s, but n a tu r a lly  t h e ir  job s  

came f i r s t  and in  c a se s  o f  breakdowns, we o fte n  s u ffe r e d  se r io u s  d e la y  w a itin g  

fo r  r e p a ir s .  At th e  tim e o f  naking our e s t im a te , we had fig u r ed  on b e in g  a b le  

to  overhau l our equipment in  our own shops a t  l e a s t  b y  th e  e a r ly  p art o f th e  

summer of 1920 .

We d id  not purchase a  dump plow fo r  the s tr ip p in g  jo b , as the expense  

o f  t h is  machine was q u ite  co n sid er a b le  and we d id  n ot d e s ir e  to  purchase an 

in f e r io r  on e. We were a b le  to  borrow a plow made in  th e A rcturus shops o f  the  

O liv er  Company. T his d id  th e  work a f t e r  a  fa s h io n , but i t  was n e c e ssa r y  to  

m ainta in  a f a i r  s iz e d  crew of men a t  a l l  t im e s , as we cou ld  not depend on s e 

cu rin g  the plow  whenever we wanted i t .  The O liv er  Company were s tr ip p in g  a t
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the Arcturus during this same period

COSTS OP MINING- OHS

"DIRECT ORE"

At the tim e o f preparing our E & A , we made an es tim a te  on the c o s t  

o f  producing our d ir e c t  ore a t  the H ill-T run ibu ll p r o p e r t ie s .

Below i s  a ta b le  showing the e s t in a te d  c o s t  o f the d ir e c t  ore on c a r s ,  

a s compared w ith  the c o s t s  secu red  d u rin g  th e  sea so n s o f  1920 and 1921 . In  

working up the c o s t  sh e e ts  fo r  d ir e c t  ore produced d uring 1920 and 1921, the 

s tr ip p in g  was charged o f f  on th e b a s is  o f  sh ip p in g  o r e , r e g a r d le ss  o f  w hether i t  

was d ir e c t  or co n cen tra te s  and a ls o  th e item s In su ran ce, D i s t r i c t  O f f ic e ,  C entral 

O ff ic e ,  Mine S u p erin ten d en ce, S p e c ia l E xp en ses, T axes, W inter Expense and 

D ep rec ia tio n :

COST FOR COST FOR
ESTIMATE SEASON 1920 SEASON 1921

M ining C ost-----------------  $ .2 5 0  $ .6 5 0  $ .2 4 7
D ep re c ia tio n ---------------  .2 6 5  .200  .200
S tr ip p in g --------------------  .327  .912  *560
Mine S u p erin ten d en ce- -  .021  .005
Insurance--------------------  -  .001 .001
D is t r ic t  O f f ic e ---------- -  .071  .007
C entral O f f ic e -----------  -  .072  .010
S p e c ia l Expenses--------  -  .000  .001
Taxes---------------------------  -  .897  .5 4 4
W inter Expense------------ -  .000  .  295

TOTAL------  $ .8 4 2  $ 2 ,8 2 4  $1 ,8 7 0

The e s t in a te d  m ining c o s t  was to  have in clu d ed  Mine S u p e r v is io n ,  

In surance, D is t r ic t  O f f ic e ,  C entral O ff ic e  and S p e c ia l E xp en ses. During the  

season  o f  1920 , we produced 2 7 ,5 8 2  to n s o f  d ir e c t  ore and t h i s  was s c a tte r e d  

over the y e a r . I t  was n e c e ssa r y  to  do an e x c e s s iv e  amount o f  tra c k  work to  

secu re the tonnage and the o p era tin g  c o s t s  were v ery  h ig h . As shown by th e  

above t a b le ,  the c o s t  o f  p rod u ction  fo r  1920 amounted to  $ .6 5 0 , e x c lu s iv e  o f  

the item s, Mine S u p er v is io n , In su ran ce, D i s t r i c t  O f f ic e ,  C entral O ff ic e  and 

S p e c ia l E xpenses. In clu d in g  th e se  item s, the c o s t  would have been $ .8 1 5 , or  

$ .5 6 5  over our e s t im a te .

By a r u lin g  o f  th e  C leveland  O f f ic e ,  the e n t ir e  G eneral Expense and 

some Maintenance charges fo r  the year 1920 were tr a n s fe r r e d  to  ore o p e r a t io n s ,  

whereas o n ly  a  sm all p ro p o rtio n  o f  th e se  ch arges sh ould  have gone p ro p er ly
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a g a in s t  t h i s  a cc o u n t, the b a lan ce to  th e  E & A . T his a f f e c t s  th e  c o s t  p er  to n  

b y  § .2 9 9 , e x c lu s iv e  o f  the ta x  c o n s id e r a tio n . The tr a n s fe r r in g  o f  a l l  ta x e s  in  

1920 from th e E & A to  o p era tin g  r e su lte d  in  fu r th e r  in c r e a s in g  the c o s t  per ton  

by § .3 2 7 .

During 1921 the c o s t  o f p rod u ction  a s  shown on the c o s t  sh e e t  was 

§ .2 4 7  and in c lu d in g  the item s o f  Mine S u p e r v is io n , In su ran ce, D is t r ic t  O f f ic e ,  

C entral O ff ic e  and S p e c ia l E xp en ses, i t  amounted to  § .2 7 1 ,  or § .0 2 1  over our 

e s t in a t e .  The p rod uction  o f  d ir e c t  ore during 1921 amounted t o  21 ,945  to n s .

While th ere  was co n sid era b ly  l e s s  tra ck  work done in  1921, i t  was n ece ssa r y  to  

sep a ra te  the d ir e c t  ore from th e  wash ore in  lo a d in g  and t h i s  added, o f  co u rse , 

to  the c o s t .  At th a t  th e 1921 c o s t  came v ery  c lo s e  to  our estim a ted  f ig u r e .

The es tim a ted  c o s t  o f § .2 5  per ton  fo r  th e d ir e c t  ore was an average  

fo r  the m ine. The b u lk  o f  our d ir e c t  ore i s  lo c a te d  a t  the e a s t  end o f  the H i l l  

p it  and when we g e t  to  op era tin g  here and load  out a  s u b s ta n t ia l  tonnage d uring  

a y ea r , we sh ould  r e a l iz e  c o s t s  w e ll  w ith in  our e s t im a te . In  o th er  w ords, the  

average c o s t  o f th e  d ir e c t  ore during the l i f e  o f  th e p rop erty  sh ou ld  be in  l in e  

w ith  our e s t im a te .

The item s o f Taxes and W inter Expense were n ot s e t  up se p a r a te ly  in  

our e s t in a t e ,  but were in clud ed  under d e p r e c ia t io n . N a tu r a lly  the c o s t s  fo r  1921 

would be very h ig h , on account o f  the sm all tonnage produced. The t o t a l  charges  

for Taxes and W inter Expense fo r  1921 amounted to  § .8 3 9  p er to n . The W inter 

Expense fo r  1921 was very  abnorm al. The ab sorb in g  of th is  e x c e s s iv e  charge 

and th e  heavy ta x es  a g a in s t  th e sm all tonnage i s  r e sp o n s ib le  fo r  th e d ec id ed  

in cr ea se  over our e s t in a te d  f ig u r e s .

The fo llo w in g  ta b le  shows th e  t o ta l  c o s t  on cars fo r  the con cen trated  

ore a s  e s t in a te d  a t  the tim e of p rep aring  th e  E & A and r e a l is e d  fo r  the seasons  

o f  1920 and 1921:
COST FOR COST FOR

URTTMaTR SE1S0N 1920 SEASON 1921
Mining Cost-------------  $ .4 2 0  § .5 6 3  $ .3 2 8
C oncen trating---------- .2 0 0  .387  .201
D ep re c ia tio n ------------ .265  .2 0 0  .2 0 0
S tr ip p in g ----------------- .505  .912  .560
Mine S u p erv isio n ----- -  .021  .0 0 5
In su ra n ce--------------   -  .0 0 1  .001
D is t r ic t  O f f ic e ------  -  .071  .0 0 7
C en tra l O f f ic e --------  -  .0 7 2  .0 1 0
S p e c ia l Expenses----- -  -  .0 0 1
Taxes— --------------------  — .897  .5 4 4
W inter Expense--------  -----  *295

TOTAL--------  $ 1 ,3 9 0  § 3 .1 2 4  § 2 .1 5 2
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The 1920 and 1921 c o s ts  were a p p r ec ia b ly  in  e x c e s s  o f  our e s t im a te .

In the f i r s t  p la ce  our outputs for  th e se  y ea rs were v ery  much low er than we had 

f ig u r ed  on and the charge p er ton  fo r  Taxes and W inter Expense w ere, th e r e fo r e ,  

e x c e s s iv e .

Our es tim a ted  m ining c o s t  in clu d ed  Mine S u p e r v is io n , In su ran ce, 

D is t r ic t  O f f ic e ,  C entral O f f ic e ,  S p e c ia l and W inter Expenses* Adding th e se  

item s to our m ining c o s t s ,  we overran our es tim a te  hy $*308 in  1920 and $ .2 2 7  

in  1921* The a c tu a l op era tin g  c o s ts  were h igh  in  1920 , due to  th e e x c e s s iv e  

amount o f  track  work fo r  the com p aratively  l i g h t  tonnage and the f a c t  th a t  our 

m il l  was being tuned up and we d id  not secure a  smooth o p era tio n .

During 1921 we handled a v ery  la rg e  tonnage o f  ta c o n ite  in  our 

endeavor to secu re the maximum amount o f  Bessem er o r e . Our p i t  o p era tio n s were 

slow ed up to  a co n sid era b le  e x te n t  a s  a r e s u lt  o f  d ig g in g  in  t h i s  bard ground 

and the c a p a c ity  o f  our washing p la n t  was reduced by about o n e -h a lf  w h ile  we 

were tr e a t in g  t h is  n a t e r ia l .

The ore th a t  we ex p ect t o  handle fo r  the n ex t se v e r a l y ea rs w i l l  be 

o f  a much c le a n e r  ch a ra c ter  and t h i s  w i l l  c e r t a in ly  be r e f le c t e d  in  both  our 

m ining and co n cen tra tin g  c o s t s .

In 1921 we were charged w ith  a v ery  heavy W inter Expense, amounting 

to  $ .2 9 5  p er to n . This charge was v er y  e x tr a -o r d in a r y , in  th a t i t  in clu d ed  a  

la r g e  amount o f  rem odeling and a d ju stin g  a t  our m i l l .  In  the fu tu re  th is  

expense w i l l  be v ery  much l e s s  and we should  n ever have such an e x c e s s iv e  

charge fo r  w in te r  r e p a ir  work. A p art o f  the open p i t  equipment was second

hand when we purchased i t  and i t  was put to  very  sev ere  s e r v ic e  from the f a l l  

o f  1919 to th e  w in te r  of 1921. The c o s t  o f  overh au lin g  and p u ttin g  t h i s  

equipment in  shape was very  e x c e s s iv e  and a t  l e a s t  tw ice  what i t  would be 

under normal co n i i t  io n s .

The tonnage produced d uring the two years in  q u estio n  was compara

t i v e l y  l i g h t .  On account o f  g ra d in g , our c a p a c ity  a t  the H ill-T rum bu ll i s

350 .000  ton s pier y ea r . We produced in  1920, 171 ,166  ton s and 299 ,899  ton s in  

1921. We had f ig u r e d  a t  the tim e of preparing our e s tim a te  o f  p rod u ction  on

350 .000  ton s in  1920 and 655 ,000  to n s in  1921. I f  th e se  tonnages had been  

r e a l iz e d ,  our charges per ton  f o r  ta x e s  and w in ter  expense would have been
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v er y  much l i g h t e r  and our c o s t s  would probably have been about in  l i n e  w ith  

our e s t in a t e .  On account o f the grading o f our o r e , we probably  w i l l  never  

be ab le  to  exceed  550 ,000  ton s in  any one sea so n . We are on ly  a b le  to  carry  

a c e r ta in  q u a n tity  o f  d ir e c t  ore in  our shipm ents fo r  a se a so n , on account o f  

i t s  h igh  s i l i c a  c o n te n t.
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AVERAGE MINE ANALYSIS ON OUTPUT FOR YEAR 1921.

HILL-TRUMBULL MINE

GRADE IRON PHOS. ;SILICA

H il l Bessemer C on cen trates, 61 .6 1  .044 8 .7 0

H il l Non-Bessemer C on cen tra tes, 6 1 .8 5  .060 6 .2 5

H i l l Bessemer D ir e c t , 58 .66  .045 1 1 .7 4

H i l l D ir e c t , 59 .1 0  .055 10 .97

AVERAGE ANALYSIS ON STRAIGHT CARGOES FOR YEAR 1921.

Mine Lake E r ie
GRADE IRON PHOS. :SILICA IRON PHOS. MOIST,

H il l Bessemer C on cen tra tes, 6 1 .4 0  .0 4 4 8 .6 4  61 .0 0  .044 5 .6 0

H ill Non-Bessemer C o n cen tra tes , 6 1 .4 6  .059 6 .0 5  60 .66 6 .7 7

H i l l Bessemer D ir e c t , (A ll  Mixed)

H i l l D ireo t, (A ll Mixed)

ORE STATEMENT AND SHIPMENTS -  DECEMBER 31ST, 1921.
HILL
BESS. HILL HILL TOTAL

HILL CONCEN- CONCEN-DIRECT HILL LAST
CRUDE TRATES TRATES BESS. DIRECT TOTAL YEAR

On hand J a n .1 ,1 9 2 1 , 0 0 0 0 0 0 0
Output :for Year, 437 ,871  85,877 192,077 4 ,130 17 ,815 299,899 171,166

T o ta l, 437 ,871  85 ,877 192,077 4 ,1 3 0 17 ,815 299,899 171,166
Shipm ents, 437,871 85 ,877 192,077 4 ,130 17 ,815 299,899 171,166

Balance on Hand, 0 0 0 0 0 0 0

P ercentage o f  R ecovery, 6 3 .5 $

Output ;Last Year, 191 ,863  29 ,084 114,500 27 ,582 171,166

1921 — No P rod u ction , Jan. 1 s t  to  May 12 th , 1921.
1 -10  Hour S h i f t ,  May 12th to  J u ly  11th , 1921.
1 -12  How S h i f t ,  J u ly  11th to  J u ly  20 th , 1921.
1 -14  Hour S h i f t ,  J u ly  20th  to  Aug. 1 s t ,  1921.
1-12  Hour S h i f t ,  Aug. 1 s t to Aug. 7 th , 1921.
2-10  Hour S h i f t s ,  Aug. 7 th  to  S ep t. 24th , 1921.

Mine c lo s e d  S ep t. 24th , 1921.

1920 — 2-10 Hour S h i f t s ,  Aug. 11th to O ct. 28th , 1920.

HILL-TRUMBULL MINE 388



HILL-TRUMBULL KIKE

COMPARATIVE MINING COSTS FOR YEAR

1 9  2 1 1 9  2 0 INCREASE DECREASE

PRODUCT
D ir e c t  Shipping  
C oncentrates

21 ,945
277 .954

2 7 ,5 8 2  
143 ,584 134,370

5 ,637

T otal P roduction 299,899 17 1 ,1 6 6 127,733

DIRECT SHIPPING ORE 
Labor 
S u p p lies

.134

.115
.371
.279

.237

.164
T otal D ir e c t  Shipping Ore .249 .650 .401

CRUDE ORE -  CONCENTRATED BASIS
Labor
S u p p lies

.201

.128
.321  
.242

.120

.114
T otal Crude Ore .329 .563 .234

T otal C ost o f  Production .323 .577 .254

MISCELLANEOUS GROUP

Superintendence .005 .021 .016

C oncentrating .205 .387 .182

S tr ip p in g .560 .912 .352

Insurance .001 .001
M.',

D is t r ic t  O ffic e .003 .071 .068

C entral O ff ic e .014 .072 .058

S p ec ia l Expenses .001 - .001

Taxes .487 .897 .410

Winter Expense .295 - .295

C ost Adjustment .020 - .020

D ep rec ia tio n .200 .200

T otal Cost on Cars 2 .1 1 4 3 .1 3 8 1 .0 2 4

M isce llan eou s D eb its  & C red its .004 - .0 0 4

Grand T otal Cost 2 .110 3 .1 3 8 1 .0 2 8

DIRECT SHIPPING 
No. S h if t s  & Hours 
Average D a ily  Product

2-10h r-26
844

2 -1 0 h r-6 2
445 399

CRUDE ORE -  CONCENTRATED BASIS 
N o. S h if t s  & Hours

Average D a ily  Product

1 -  10hr-60
2 -  10hr-48  

2 ,573

2-10h r- 67 

2 ,1 4 3 430
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HILL-TRUMBULL MINE 

COMPARATIVE WAGES AND PRODUCT

1 9  2 1 1 9  2 0 INCREASE DECREASE

PRODUCT
N o .S h ifts  and Hours

299,899
1-10;
2-10;

171,166
2-10hr

123,733

AVERAGE NO.MEN WORKING 148 111 37

AVERAGE ./AGES PER DAY 4 .5 1 6.53 1 .9 2 -2 9 .4 ^

PRODUCT PER MAN PER DAY 15.37 13.51 1 .8 6

LABOR COST PER TON .300 .484 .1 8 4

TOTAL NUMBER OF DAYS 1 9 ,510£ 1 2 ,6 7 l i 6,333-£

AMOUNT PAID FOR LABOR 89937.57 82784.33 7153.24

In 1920 Production from Aug.23rd to  Nov. 6 t h , i n c l .  

M 1921 " " May 12th  to  S ep t.2 4 th  "
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HILL-TRUM3ULL MINE.

STATEMENT OF EXPLOSIVES USED FOR BREAKING ORE.

KIND. QUANTITY.
AVERAGE

PRICE.
AMOUNT

1921.
AMOUNT

1920.

60% Powder 1 ,730 .185 320.05 567.54

—

40;; " 13, 590 .1607 2 ,9 8 7 .5 5 907 .04

to 0 1 ,2 5 0 .1525 203.12 -

Black ” 29,750 .034 2 .4 9 9 .0 0 1 ,0 4 3 .4 5

T ota l Powder 51,320 .1171 6 ,0 0 9 .7 2 2 .5 1 3 .0 3

E le c tr ic  Exploders 2 ,516 ,095ea 248.52 —

Connecting Wire 20# .5491b 10 .93 1 .3 0

#1 B la stin g  Machine 1 4 5 ,0 0 —

Fuse 1 ,0 3 0 .76c 7 .3 3 2 .50

#6 B la stin g  Caps 1 ,578 1 .4 5 c 22 .50 159.83

Cap Crimpers 6 ,5 4 ea 3 .22 ~

T otal Fuse, E tc . 338 .15 163.63

T otal E xp losives 6 ,3 4 7 .8 7 2 ,6 3 1 .6 5

CRUDE
&

DIRECT

CONCENT RA 
TES & 
DIRECT

CRUDE
&

DIRECT

Product 459,316 299,3 99 219,445

Pounds Powder per Ton o f Ore .1116 .1711 .0847

Cost per ton  fo r  Powder .0131 .0200 .0114

" H " Fuse, E tc . .0007 .00 1 1 .0007

" " " A ll  E x p lo siv es .0133 .0211 .0122

A vg.Price per lb .  for Powder .1171 .1171 .1353

Commenced op eratin g  May 12 ,1921 , and suspended o p era tion s S e p t .2 4 ,1 9 2 1 .
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B0EI1TG- MIKE

ANKUiiL EEPORD FOE 1921

M ining o p e r a t io n s , which were in  the nature o f  development work 

during Januaiy and February, were put on an o p era tin g  b a s is  March 1 s t .  , and 

con tinu ed  as such u n t i l  th e mine m s  c lo se d  down on A p r il  3 0 th . During the  

four months, 19,938 to n s of M erchantable Ore and 657 to n s  o f Lean Ore were 

produced.

The fo llo w in g  ta b le  shows the a n a ly s is  o f  th e output fo r  1921j

Tons Fe. Phos Mn. S i l . A l.
M erchantable Ore------- —  19 ,938 59 .10 .076 1 .0 0 7 .2 0 2 .9 9
Ko. 2 (Lean O re)------- 657 5 4 .9 6 .081 1 .1 5 9 .7 8 3 .7 3

Development vrork a t  the w est end o f the m ine has p rogressed  fa r  

enough to  determ ine the e x te n t o f  th e d e p o s it ,  as w e l l  as th e nature o f  the 

p a r t ic u la r  m ining c o n d it io n s . When we resume underground a c t i v i t i e s ,  we w i l l  

have s u f f i c ie n t  working p la c e s  to  enable us to  secu re an output o f  10 ,000  

ton s per month. We have alw ays f ig u r ed  th e  underground ore a t  the B oeing a t

8 ,000  tons per month, or 100 ,000  tons per y ea r . Due to  the f a c t  th a t our open 

p i t  lias been somewhat r e s t r ic t e d ,  thus in c r e a s in g  the tonnage o f  underground 

o r e , we are ab le  to  en large the underground o p era tio n s s one w hat.

The exp ected  a n a ly s is  o f  our underground ore fo llo w s ;

F e. Phos Mn. S i l .  F e.K at.
58 .00  .0 8 0  1 .2 5  7 .5 0  4 9 .0 0

The h ig h e st  ore developed  i s  some d is ta n c e  back from the sh ore l in e  

and the bulk  o f  our p rod uction  fo r  1921 came from t h i s  a r e a . When we resume 

m ining a c t i v i t i e s ,  the m a jo r ity  o f  th e co n tr a c ts  w i l l  be o p era tin g  in  the  

v i c i n i t y  o f  the shore l i n e ,  w ith  the r e s u lt  th a t th e ir o n  co n ten t o f  our ore  

w i l l  drop somewhat fo r  a tim e a t  l e a s t .

M oisture sa n p le s  ta k en  from v a r io u s p la c e s  on the 1370* and 1380* 

Sub-L evels has averaged 1 5 .3 3 ^ . I t  i s  q u ite  l i k e l y  th a t  th e seepage o f  su rfa ce  

w ater in to  t h i s  ore a f fe c te d  th e m oisture somewhat and the b r e a s ts  where the 

sam ples were taken  were q u ite  w et.

The open p i t  w i l l  d ra in  the su r fa c e  o v e r ly in g  th e  ore body and we 

exp ect th a t the m oisture in  the underground ore w i l l  d ecrea se  somewhat a s  a
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r e s u lt  th e r e o f .  From p resen t in d ic a t io n s ,  we w i l l  n ot s t a r t  up the underground, 

work u n t i l  n ext f a l l  and by t h is  tim e th e open p i t  c u ts  w i l l  have been taken  

down to the to p  o f  the ore ad jacen t to  th e  w e s te r ly  underground w ork in gs.

by the e a r ly  part of n ext summer to  in su re  the p ro d u ctio n  o f  200 ,000  to n s o f  

open p i t  o r e .  I t  i s  q u ite  l i k e l y  th a t t h i s  output can be in crea sed  to 300 ,000  

to n s , i f  d e s ir e d . The naximum p rod uction  from the open p i t  w i l l ,  o f  c o u r s e , be 

somewhat dependent on the grade of th e ore a v a i la b le .

BOEING MINE.

We are now p o s i t iv e  th a t our s tr ip p in g  w i l l  be fa r  enough advanced



BOEIMG MIME ORE ESTIMATE OF JAMUaRY 1ST. 1922

The es tim a te  o f  ore in  s ig h t  a t  the B oeing Mine on January 1 s t . ,  1921, 

th e  tonnage mined during 1921 and th e e s tim a te  o f January 1 s t . ,  1922, are shewn 

helow . A red u ction  o f  lOfo was nade fo r  rock in  a l l  ca ses  and f o r  the underground 

ore an  a d d it io n a l 10J0 d ed u ction  was made to  c o v e r  m ining l o s s .  A fa c to r  o f  14 

cub ic f e e t  per ton was u sed .

UMDERGROUHD
OPEM PIT OHE MILL IMG- PEE ORE TOTAL

Estim ate of January 1 s t .1 9 2 1 -  1 ,6 3 8 ,0 0 0  521 ,000  5 77 ,000  2 ,7 3 6 ,0 0 0

Mined 1921--------------------------------- ------  ------- 19 ,938  19,938

E stin a te  of January 1 s t .1 9 2 2 -  1 ,6 3 8 ,0 0 0  5 21 ,000  637 ,000  2 ,7 9 6 ,0 0 0

The developm ent o f  th e  1380* s u b - le v e l  has shown th a t the ore extends

some d is ta n c e  fa r th e r  w est than we had a n t ic ip a te d .  The d r i l l  h o le s  were spaced

300’ ap art and a s  we used  th e  standard method o f e s t im a t in g , we assumed th a t  th e

d ep o sit  pinched out midway between an  ore h o le  and a -b la n k . The in crea se  o f

80 ,000  tons in  our es tim a te  o f  underground 'ore fo r  January, 1 s t . ,  1922, a s  compared

w ith  the previous y ea r , i s  due to  the f a c t  th a t  the ore extend s fu r th e r  w est than

we supposed.

The average a n a ly s i s  o f  the ore es tim a ted  in  s ig h t  January 1 s t . ,  1922,

fo llo w s:

Tons F e. Phos Kn. S i l . Mo i s . Fe.N at
Open P it  Steam S hovel Ore- 1 ,6 3 8 ,0 0 0 57.19 .085 .98 8 .2 8 15 .00 48 .6 1
Open P i t  M illin g  Ore---------- 521 ,000 5 6 .8 5 .080 1 .2 4 7 .1 2 1 5 .0 0 50 .0 2
Underground Ore------------------- 637.000 58 .46 .093 .9 0 6 .6 4 1 5 .0 0 4 9 .6 9

TOTAL AMD AVERAGES------------- 2 ,7 9 6 ,0 0 0 57 .79 .086 1 .0 1 7 .69 15 .00 4 9 .1 2

For re p o r tin g  to the M innesota Tax Oommission, the Boeing tonnage i s  

d iv id ed  between the tvo f o r t ie s  a s  f o l lo w s :
Tons

S e c t io n  6 ,  57-20  S E | o f  SW |------------------------- -----  1 ,2 2 3 ,5 0 0
" ” " " sw j o f  SbJ -----------------------------  1 .2 3 4 .5 0 0

TOTAL------------ 2 ,4 5 8 ,0 0 0

T his tonnage d i f f e r s  somewhat from our e s t im a te , but we have n ever  

con sid ered  i t  a d v isa b le  to  report our e z a c t  f ig u r e s  to  the Tax Oommission, on
t

account o f  assum ptions in  th o se  e s t im a te s .

A l l  underground m ining a c t i v i t i e s  w i l l  be conducted on the 1380’ 

and 1370* l e v e l s  tdien we resume work and a s  the l im it s  of th e ore body here i s  
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determ ined , th ere  i s  no lik e lih o o d  of our d ev e lo p in g  any fu r th e r  ore during the 

y e a r . We do not contem plate any ex p lo r a tio n s  from e i t h e r  underground or in  th e  

open p i t .

GENERAL SURFACE

As the mine m s  c lo se d  down on A p r il 3 0 th  and th e  fo r c e  reduced to  a 

minimum, i t  was n ot p o s s ib le  to  com plete th e lan dscape work la id  out by Mr. 

Manning. T h is job  i s  p r e t t y  w e ll  com pleted , however, and when the mine resumes 

f u l l  o p e r a t io n s , the work rem aining w i l l  be accom p lish ed .

During the month of May, se v e r a l men we re em ployed in  p i l in g  the  

framed m ining tim ber and moving a l l  th e la g g in g , t i e s  and co v er in g  b oard s, which  

had been p la ced  near the s h a f t ,  in to  the tim ber yard . T his gang a ls o  c lea n ed  

up the d eb ris  around the mine b u ild in g s  and s to r e d  a l l  the underground to o ls  and 

equipment a f t e r  c le a n in g  and g re a s in g  same.

The tim ber yard was somewhat o f  a f i r e  r i s k ,  on accoun t o f the v er y  d ry  

summer and th e . f a c t  th a t our loco m o tiv es and steam  sh o v e ls  o p era tin g  in  th e open 

p i t ,  200 yards d is t a n t ,  were c o n t in u a lly  throw ing sp a rk s. The muskeg between the 

p i t  and the s to c k in g  ground was drained  and the d r ied  out m a te r ia l was ig n it e d  

from sparks from the open p i t  equipment and burned o f f  and on throughout the  

summer. In order to  guard a g a in s t  f i r e s ,  a 4" p ip e  was la i d  on su r fa ce  from the  

mine f i r e  hydrant to  th e tim ber y a rd s . The p rem ises were under s u r v e il la n c e  both  

day and n ig h t ,  e s p e c ia l ly  during the extrem ely  d ry p er io d  when th e muskeg was 

burning.

The Fee Owners req u ired  us to  p la c e  m a te r ia l running between 40 and 

50% ir o n , encountered in  developm ent w ork, in  such  manner th a t i t  was e a s i l y  

a c c e s s ib le  fo r  lo a d in g . They o b je c ted  to  our dumping t h i s  lea n  m a te r ia l from  

the rock t r e s t l e ,  c la im in g  i t  would m ix w ith  th e rock and th a t  i t  m ight be drawn 

out w ith  the muskeg, w hich moved here to a c e r ta in  e x t e n t .  Under the circum 

s ta n c e s ,  i t  was n e c e ssa r y  fo r  us to  p la ce  t h is  low  grade product a lo n g  th e  end 

o f  our ore t r e s t l e .  Due to  a co n sid era b le  se tt le m e n t in  our s to c k in g  ground, 

i t  m s  n ece ssa r y  to makB f i l l s  and t h i s  le a n  m a te r ia l m s  used  fo r  t h is  p urpose . 

The arrangement was e n t ir e ly  s a t is f a c t o r y  to  th e Fee Owners and w ith  t h is  s to c k 

p i l e  coverin g  we were not o b lig e d  to  use co v e r in g  b o a rd s. I f  our s to c k p ile  f i l l
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•
had. "been so lid , ground and we bad used co v er in g  "boards, a s  o r ig in a l ly  p lanned , 

th e c o s t  of the com pleted job  would have been  much l e s s ,  but under th e circum 

s ta n c e s  i t  was th e  on ly  s o lu t io n .  The coverin g  o f  our s to c k in g  ground i s  now 

s a t i s f a c t o r y  and in  load in g  out the p i l e s  from year to  y ea r , we w i l l  n o t be 

trou b led  w ith  r ip p in g  up and r e p la c in g  co v erin g  b oard s.

About 150* o f  the mine launder to  th e n orth  o f  the rock p i l e  was 

pushed out o f p la c e ,  due to  the sq u eez in g  o f  the rock p i l e .  T h is launder was 

s tra ig h ten ed  and ca lk ed , a f t e r  the f r o s t  was out o f  the ground. The drainage  

d itc h  around the north  and e a s t  end o f  th e p i t  was c le a r e d  o f  a l l  m a te r ia l  

l i k e l y  to  form dams and in  s e v e r a l p la c e s  i t  was n ece ssa r y  to  d r iv e  p i l in g  and 

f i l l  behind same, in  order to  prevent the w ater from se ep in g  through and 

f lo w in g  in to  th e p i t .  We were q u ite  ap p reh en sive th a t  the f lo w  o f muskeg would 

a f f e c t  our drainage d i t c h ,  but fo r tu n a te ly  the movement stopped  b efo re  i t  had 

reached th e  d itc h  in  any p o in t .

The Great N orthern K ailway Company la id  th e  tra c k s  to  the s h a ft  

during A p r il and b a lla s te d  the c o a l dock tra c k  in  O ctober. As we nade no 

sh ipm ents, i t  was not n ecessa ry  to  b a l la s t  th e sh a ft  tr a c k . We now have a d ir e c t  

co n n ectio n  w ith  the Great N orth ern 's Susquehanna spur and can unload t im b e r ,.c o a l  

and o th er  m a ter ia l to  ad vantage. I t  w i l l  req u ire ab out two w eeks' work to  

b a l la s t  the sh a ft  tra ck  and g e t  i t  in  shape to  handle our ore t r a f f i c .

S ix te e n  cars o f  tim b er , sh ipped  from the Meadow M ine, were r e c e iv e d  

and unloaded d u rin g  the summer. There was a l s o  a  shipm ent o f  s n a i l  m ining  

su p p lie s  from the Meadow M ine, w hich were sto re d  in  th e B oeing w arehouse.

B efore the c o ld  w eather s e t  in ,  a l l  w ater co n n ectio n s  to  the v a r io u s  

b u ild in g s  were sh ut o f f  and th e trap s d ra in ed . S toves were s e t  up in  the o f f i c e  

and th e  s h i f t  b o sse s  room in  the d ry , fo r  th e accommodation o f  the c le r k  and 

pumpmen. The c o s t  o f  running th e h ea tin g  p la n t  w as, o f  co u rse , p r o h ib i t iv e .

"LOCATION"

During November, the carp en ters from the H ill-T rum bu ll Mine sp en t  

s e v e r a l days in  r e p a ir in g  the ro o fs  o f  the Boeing lo c a t io n  h o u se s . The f la s h 

ing around the chimneys had become lo o se  and the d r ip  from the snow and ra in s  

was damaging the c e i l i n g s  o f  th e  h ou ses.
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STOCKING

The ore h o is te d  d uring the fou r months th a t  the mine operated  was 

a l l  p la ced  on s t o c k p i le .

F ollow in g i s  the tonnage and a n a ly s is  o f  "both grades o f  ore sto ck ed  

during 1921 and in  s to c k  on January 1 s t . ,  1922;

Tons F e. Phos Mn. S i l . A l .
Merchantable Ore Stocked During 1921-----19 ,938 5 9 .1 0 .076 1 .0 0 7 .2 0 2 .99
Lean Ore Stocked During 1921------------------  657 54 .96 .0 8 1 1 .1 5 9 .78 3 .7 3

Merchantable Ore in  S to ck  J a n . 1 s t .  1922-21 ,927 58 .91 .076 1 .0 3 7 .3 4 2 .9 3
Lean Ore In S tock  January 1 s t .  1922------  7 ,551 52 .76 .038 1 .0 9 12.82 2 .0 5

C onsiderable d i f f i c u l t y  was encountered  in  hand lin g  the wet ore on our 

sto ck in g  t r e s t l e  during the sev ere  w eather, and i t  was n e c e ssa r y  to c le a n  th e  

headframe chute d a i ly .  The d ra in in g  o f the underground ore h y  the open p i t  w i l l  

make q u ite  a d if fe r e n c e  in  th e  m oisture o f  th e  ore when o p era tio n s  a re  resumed.

By fa n n in g , we cou ld  s to c k  ap p roxim ately  100 ,000  ton s from our p resen t  

t r e s t l e .  Norm ally t h is  t r e s t l e  cou ld  take care o f  140 ,000  t o n s ,  but due to the 

fa c t  th a t we have a No. 2 p i l e ,  which must be kept se p a r a te , the c a p a c ity  i s  

m a te r ia lly  reduced.

UNDERGROUND OPERATIONS

Mining a c t i v i t i e s  were conducted d uring the f i r s t  fo u r  months o f th e  

y ea r , a l l  work b ein g  suspended on A p r il 3 0 th .

On the main l e v e l ,  the sou th  d r i f t  was advanced 98’ d uring January and 

86* in  February, the co n tra c t then  bein g  moved in to  the n orth  w ork in gs. There 

was no p o s s i b i l i t y  o f  com pleting the sou th  d r i f t  and opening su b s, so  as to  go on 

an o p era tin g  b a s is  in  March. The r e s t r ic t io n  o f  the open p i t  added to our under

ground area  a t  the n orth  end o f the mine and i t  was deemed a d v isa b le  to  push  

o p era tio n s h ere . A l l  o f  th e main l e v e l  work a t  the n orth  end of the mine was 

com pleted in  March and C ontract No. 2 was brought back in to  th e sou th  h ead in g ,, 

and advanced i t s  d r i f t  78* during A p r il .

The ground encountered  during January and February was bard ta c o n ite  

and d id  not req u ire tim b er in g , but the m a te r ia l so fte n e d  and i t  was n ece ssa r y  

to  tim ber the d r i f t  during A p r i l .  P ro g ress was slow  in  t h is  h ea d in g , due to  the
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f a c t  th a t the load er mas "being used e n t ir e ly  in  the n orth  workings to speed  up 

t h is  work. There were narrow s o f t  seams running through th e  hard ta c o n ite  and 

the d r i l l s  became b locked  and had to be taken  out and c lea n ed  a t  frequent 

in t e r v a l s .  P rogress in  the so u th  heading would have been  much more rap id  i f  

the ground had been s o l id  ta c o n ite  throughout.

The main north  d r i f t  was com pleted on January 6 th  and C ontract No. 1 was 

tra n sfe rr ed  to Ho. 5 c r o s s c u t .  T his heading was f in is h e d  February 19th  and the 

gang was put on r a i s in g .  Ho. 2 ,  from the sou th  d r i f t ,  was brought in to  the main 

north  d r i f t  and advanced t h i s  heading 78’ .  Development work on th e s u b - le v e ls  

had, in  the m eantim e, shown an ex te n s io n  o f  th e  ore body to the w est o f  the  

assumed l im it s  and i t  was a d v isa b le  to  p rov id e a d d it io n a l r a is e s  to  p rop erly  

handle the p rod u ct.

One gang, Ho. 7 , s ta r te d  r a is in g  from the n orth  heading in  January and 

was occupied  w ith  t h is  work u n t i l  the mine c lo s e d  down. When work in  the north  

d r i f t  was suspended in  January, fo u r  a d d it io n a l co n tr a c ts  were put on r a is in g  and 

a s the heading was advanced l a t e r ,  a d d it io n a l gangs were added on t h is  work. The 

r a is e s  were spaced 40* ap art and were put up to  the san d .

E a ises  N os. 126 , 127 , 128 , 129, 130 , and 135, encountered  sand a t  a 

low er e le v a t io n  than had been a n tic ip a te d  and i t  was n e c e ssa r y  to  s t a r t  th e  

1370' Sub therefrom . We had ex p ected  to  s t a r t  our 1380* Sub from th e se  r a i s e s .  

E a ises  N os. 120 , 121 , 122 , 123 , 124 , 131, 136 , and 139 s tr u c k  th e  sand a t  a h igher  

e le v a t io n  and th ey  were cu t in  and th e 1380’ Sub s ta r te d  from them.

C ontracts N os. 6 , 8 and 10 d r if te d  north  toward the Susquehanna boundary 

from r a is e s  N os. 130 , 128 and 126 r e s p e c t iv e ly  a t  an e le v a t io n  o f  1370*. No. 6 

advanced 70* b efo re  there was s u f f i c ie n t  ore in  the back to  put up a r a is in g  s e t  

to  the 1380’ Sub, No. 8 , 75* and No. 10 , 4 5 ’ . The gangs drove the rem aining  

d is ta n c e  to  the boundary on the 1380* Sub. On account o f  the n e c e s s i t y  o f  

t r a n s fe r r in g , i t  was d ecid ed  to on ly  d r i f t  from each  a lt e r n a t e  r a is e  in  t h i s  

t e r r i t o r y  and the g a n g s, th e r e fo r e , drove c r o s s c u t s ,  p a r a l l e l in g  the boundary 

and one s e t  back therefrom  fo r  d is ta n c e s  o f  ap p rox im ately  7 0 ’ in  th e case o f  N os.

8 and 1 0 , w h ile  No. 6 drove w est fo r  130f , where rock was en cou n tered . This gang 

clim bed and fo llo w ed  the rock  fo r  an a d d it io n a l 65* and was engaged in  s to p in g
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back when the mine was c lo s e d . N os. 8 and 10 had mined ont a room ap proxi

m ate ly  130' lon g  and 28' wide a lon g  the boundary when m ining was suspended.

No. 16 co n tra c t d r if te d  w est from No. 130 r a is e  on the 1370’ Sub 

fo r  45’ . There was s u f f i c ie n t  back  here to  r a is e  up to  the 1380' Sub and the  

gang pushed ahead to  th e  w est a t  t h i s  e le v a t io n  fo r  90* and c r o s s c u tte d  n orth  

fo r  75’ to N o. 6 boundary d r i f t .  The id ea  was to  s t a r t  c lim bin g the rock  and 

s t a r t  s l i c in g  and s to p in g  back from t h i s  c r o ssc u t  a s  soon a s  No. 6*s work bad 

p rogressed  to  the ju n c tio n  o f the d r i f t s .  In  order to  sh o rten  No. 6 ' s  tram  

and a l s o  a vo id  a double t r a n s fe r ,  N o. 16 drove n o rth  from No. 131 r a is e  a t  an 

e le v a t io n  o f  1380' and tapped N o. 6 's  boundary d r i f t .

C ontracts N os. 12 , 1 4 , 17 and 11 cu t out from N os. 125 , 124, 123 , 122, 

121 and 120 r a is e s  a t  an e le v a t io n  o f 1380’ . D r if t s  were extend ed  to  the n orth  

boundary and sou th  to  the open p i t  l i m i t s .  N os. 14 and 17 s ta r te d  s to p in g  

o p eration s a lon g  the open p i t  l i m i t s ,  but on account o f  the sa tu r a te d  co n d itio n  

o f  the sand and r e s u l t in g  ru n s, vrork was abandoned h ere and when the mine shut 

down, a l l  o f  the gangs were p rep arin g  to  s l i c e  back from the boundary. The open 

p i t  w i l l  d ra in  t h i s  t e r r i t o r y  and when underground work i s  resumed, we w i l l  be 

ab le  to s t a r t  here a g a in  w ithout en cou n terin g  sand ru n s. As th ere  were no 

tr a n s fe r s  n ece ssa r y  from th ese  w ork in gs, d r i f t s  were d r iv en  n orth  and south  from 

su c c e s s iv e  r a i s e s .  The p i l l a r s  between the d r i f t s  are ap p rox im ately  3 0 ’ and s te p  

s l i c i n g  w i l l  be inaugurated when we resum e. The average w id th  o f  our m ining  

l i m i t s ,  between the north  boundary and the open p i t ,  i s  ap p roxim ately  140’ in  

th is  l o c a l i t y .

C ontracts N os. 5 ,  4 ,  9 ,  3 ,  1 and 13 were employed in  c u t t in g  out 

d r if t s  from N os. 135, 136 , 137, 138 , and 139 r a i s e s  a t  an e le v a t io n  o f  1380*. 

C ontract No. 5 d r if t e d  w est fo r  225' from 135 r a is e  and had pushed a cr o ssc u t  

in to  131 r a i s e ,  in  order to  sh orten  t h e ir  tram and a id  v e n t i la t io n .

No. 4 pushed a d r i f t  290’ w est from 136 r a i s e ,  where rock  was 

encountered . The gang was engaged in  clim bin g  the ro ck  and t e s t in g  the h e ig h t  

o f  ore in  the back when work was d isc o n tin u e d .

No. 9 d r i f t e d  w est 275' from No. 137 r a is e  b e fo re  th e rock  cu t them  

out in  the bottom . The gang th e n  put up a r a is e  and had co n tin u ed  d r i f t in g
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w est a t  an e le v a t io n  o f  about 1390* fo r  20’ when the mine was shut down.

W hile Nos. 4 and 9 had not reached the w e s te r ly  l i m i t s ,  we f e e l  th a t  th e y  are  

v er y  c l o s e .  These headings are now about under one o f  the lo c a t io n  houses 

and have p rogressed  ap proxim ately  180* fa r th e r  w est than we had supposed the  

ore exten d ed . I t  w i l l  be n ece ssa r y  to  le a v e  some ore here to p r o te c t  the  

lo c a t io n ,  th ere  not b e in g  a  s u f f i c i e n t  tonnage to  warrant moving any o f  th e  

h o u se s . I t  w i l l  probably be a  q u estio n  o f  p aying r o y a lty  on a  tonnage somewhere 

between 5 ,000  and 10 ,000  to n s .  A co n sid er a b le  p art of th e ore i s  o n ly  5 ’ or 6'

in  w id th  and, of c o u r s e , th e m ining c o s t  would be v ery  h ig h .

C ontract No. 3 d r i f t e d  w est from No. 138 r a i s e  f o r  213r b efo re  the  

rock cu t them o u t. The gang was fo llo w in g  t h i s  rock to  the w e s te r ly  l im it s  when 

work was suspended.

C ontracts N os. 1 , 13 and 15 were engaged in  d ev e lo p in g  th e ground to  

th e w est and sou th  o f  No. 139 r a i s e .  A s o l i d  w a ll o f  ta c o n ite  was encountered  

170* w est of the r a is e  and No. 15 had s ta r te d  s l i c i n g  o p era tio n s  here when th e mine 

was c lo s e d . N os. 1 and 13 c r o ssc u tte d  sou th  from No. 1 5 's  d r i f t ,  No. 1 to  the  

w est and No. 13 to the e a s t  of No. 139 r a i s e .  The ore body was found to  extend

170’ south  of th e r a i s e .  When o p era tio n s  a re  resumed, one gang w i l l  s t a r t

s l i c in g  eastward to  th e open p i t  l im it s  and a  second gang w i l l  s te p  s l i c e  behind  

them. There is  a 30’ p i l l a r  between N os. 1 and 13 d r i f t s .

The p rod uction  o f  M erchantable Ore by months was a s  fo llc w s ;

Tons
January------------------------------------1 ,455
February----------------------------------3 ,729
March--------------------------------------- 7 ,800
A p r il--------------------------------------  6 .954

TOTAL---------------------- 19 ,938

During the f i r s t  week o f May, a l l  co n tra c t t o o l s ,  machine d r i l l s  and 

locom otive arm atures were taken  to  su rfa ce  and s to r e d . Props were p laced  under 

caps where th ere  was any l ik e l ih o o d  o f  w eight and the b r e a s ts  were boarded where 

danger o f  sand runs was em in en t, a  w eekly  in sp e c t io n  o f  th e underground workings 

was made u n t i l  O ctober. Owing to  the n e c e s s i t y  o f  d ra in in g  our w ater p ip e s ,  we 

have been unable to  run our com pressor and the a i r  i s  so bad th a t  i t  i s  not s a fe  

to  go in to  any o f  the subs w ithou t f i r s t  b low ing a i r .
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In  J u ly  a  sand run occurred n ear No. 121 r a i s e ,  which f i l l e d  the

1380' Sub workings in  t h is  v i c i n i t y  and a s n a i l  amount flow ed down the r a is e  

to  tbe main l e v e l .  The sand b locked  i t s e l f  and no fu r th e r  movement was n o t ic e d .

The A ld r ic h  p lun ger pump kept the mine f r e e  o f  w ater by op era tin g  

f iv e  hours out o f tw en ty -fo u r , u n t i l  the open p i t  f lo w  was turned in to  the m ine. 

Only one pumpman was em ployed. The f lo w  amounted to  ap p rox im ately  150 g a llo n s  

per m inu te, o n e -th ird  of w hich  came from the north  w orkings and tw o -th ir d s  from  

th e  sou th  d r i f t .

Three 4-g’’ c a s in g s  were d r iv en  from th e 'b ottom  o f the open p i t  to  the 

main l e v e l  by O ctober 1 s t . ,  and th e open p i t  drainage w ater  was turned in to  

them. With the ex c ep tio n  o f  300 g a llo n s  p er  m inu te, w hich was handled by an  

e l e c t r i c  pump o f the W inston-Dear Company, a l l  o f  the su r fa ce  w a ter  was d iv e r te d  

in to  the c a s in g s .  T h is r a ise d  our f lo w  to  a p p r o x in a te ly  1 ,1 5 0  g a llo n s  p er m inute 

and i t  was n ece ssa r y  to  employ th ree  pumpmen, each  working e ig h t  h ou rs, and to  

op erate the A ld r ic h  p lun ger pump s t e a d i ly  and th e c e n tr ifu g a l about o n e -th ird  o f  

th e t im e .

We cou ld  h ave, o f  co u r se , bandied the e n t ir e  f lo w , but p i t  o p era tion s  

were such th a t i t  was a d v isa b le  to  u t i l i z e  the sm all 3 0 0 -g a llo n  pump o f  the  

W inston-Dear Company. We f e e l  th a t t i e  normal p i t  d rain age w i l l  d ecrea se  some

what and th a t  we w i l l  have no tr o u b le  in  h and lin g  such  normal flo w  w ith  our 

presen t underground equipment when the p i t  i s  e n t ir e ly  s tr ip p e d . From our p re 

sent in form ation , we do not b e l ie v e  th a t we w i l l  en cou n ter any flow  o f  w ater  in  

the ore on or above th e  e le v a t io n  o f the f i r s t  l e v e l .

S ev era l dams have been b u i l t  a lo n g  the sou th  d r i f t  to  p revent any sand 

th a t m ight wash down th e c a s in g s  from go in g  to  the sump. I t  w i l l  be n e c e ssa r y  

to  en large somewhat the underground d rainage d i t c h  a lo n g  the so u th  d r i f t  b e fo re  

m ining o p era tion s can be resumed.

I
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STRIPPING

The W inston-Dear Company resumed s tr ip p in g  o p era tio n s  on January  

10 th  and continued  them throughout th e  y ea r , c lo s in g  down on th e  day sh a ft  

o f  December 3 1 s t .  The C ontractors moved 2 ,4 0 2 ,2 7 8  cu b ic  yards o f  overburden  

d uring  1921 a t  an average c o s t  o f 35^ p er  yard .

The fo llo w in g  ta b le  shows th e yardage handled by m onths, th e m onthly 

in v o ic e s  from the C on tractor , the c o s t  per yard and th e  t o t a l  c o s t  p er  yard a t  

th e end of each months

WINSTON-DEAR -----COST PER YARD-----
BILLS CUBIC YARDS FOR MONTH FOR YEAR

Previous to J a n .1 s t .1 9 2 1 -  $ 7 4 1 ,9 3 2 .3 1 1 ,3 3 2 ,6 5 7 — $ .5 5 7
January------------------------------- 3 7 ,4 2 0 .7 9 6 7 ,116 $ .5 5 7 .557
February----------------------------- 5 1 ,7 5 7 .1 0 8 7 ,1 7 5 .5 9 4 .559
March---------------------------------- 6 9 ,3 3 4 .5 8 101 ,947 .680 .567
A p r il---------------------------------- 9 7 ,8 9 8 .4 8 2 1 1 ,655 .462 .554
May-------------------------------------- 7 2 ,9 1 1 .4 7 252,917 .288 .522
June------------------------------------ 8 1 ,0 6 0 .7 2 263 ,967 .307 .497
J u ly ------------------------------------ 7 1 ,7 9 0 .8 2 263,651 .2 7 2 .474
August--------------------------------- 6 8 ,4 5 0 .8 8 2 0 2 ,357 .3 3 8 .4 6 4
September--------------------------- 7 6 ,2 7 9 .8 3 217 ,381 .351 .456
O ctober------------------------------- 8 1 ,4 4 7 .1 5 3 5 5 ,9 5 2 .228 .432
November----------------------------- 7 4 ,9 9 9 .7 6 257,136 .292 .422
December----------------------------- 5 7 ,6 1 1 .6 2 1 2 1 .024 .476 .4 2 4

TOTAL TO JANUARY 1ST.1922 $1 ,5 8 2 ,8 9 5 .5 1 3 ,7 3 4 ,9 3 5 • — — — .4 2 4

There are s t i l l  ap p rox im ately  1 ,270 ,000  yards to be s tr ip p e d , out o f

a t o t a l  o f  4 ,9 7 4 ,5 0 0  yards e s tim a te d .

The deep channel o f  muskeg m a te r ia l ,  w hich  cro ssed  th e p i t  to  the  

so u th ea st o f the s h a ft  and had g iv e n  us so much tr o u b le  in  th e summer o p era tio n s  

o f  1920, had drained to  such  an  e x te n t  th a t cu ts  were made a cr o ss  i t  during  

l a s t  w in te r , w ith ou t p u ll in g  the lo a d in g  tr a c k s . There was a co n s id er a b le  

se tt le m e n t o f  the ground to  the e a s t  o f  th e rock  t r e s t l e  and fo r  a  tim e we were 

ra th er  apprehensive th a t th e  ground to  th e  drainage d itc h  might be p u lle d .  

F o rtu n a te ly  the movement stopped w ithou t a f f e c t in g  th e  d itc h  and we do not 

a n t ic ip a te  any fu r th e r  tr o u b le .  The muskeg m a te r ia l was washed from the o ld  

main dump, an  impounding b a s in  having been b u i l t  w ith  s tr ip p in g  m a te r ia l to  

r e c e iv e  the s o f t  running ground.

R epairs on th e  Model "SOO" sh o v e l were com pleted  e a r ly  in  January
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and. o p era tio n s were s ta r te d  with, t h is  machine on the 1 0 th . The f i r s t  job  

was in  d ig g in g  out our permanent 4% approach grad e. At the mouth o f  th e  

approach , i t  was n ece ssa r y  to  ex ca v a te  16' o f  muskeg and to  f i l l  w ith  g r a v e l  

fo r  a permanent tra c k  g ra d e . The "300" sh o v e l took  a s l i c e  along the north  

s id e  p f  the approach cu t and had p rogressed  w e ll  in to  the p i t  on February 2 4 th , 

when i t  was sh u t down and the Model ” 92” machine s ta r te d  work on a  temporary 

2|$> grad e. The bench w ith  the grade was p rovid ed  fo r  handling  lo a d s  during  

1921. A l l  the load s were hauled  on t h i s  grade during the p a st year and the  

em pties were brought in to  the p i t  on the 4% grad e. The bench w ith  the 2g% grade 

w i l l  now be removed and a l l  fu tu r e  o p era tio n s  in  the p i t  w i l l  be con fin ed  to  

the o u ts id e  bench w ith  i t s  4% grade to th e  mouth o f th e p i t .

As th ere  was not s u f f i c i e n t  trackage in  th e p i t  to  handle th e product 

from both  m achines, the Model ”300” was id le  u n t i l  th e bench fo r  the grade 

was com pleted on March 1 4 th . The ”300” machine operated  c o n tin u o u s ly  from March 

14th  u n t i l  the end o f the y e a r , i t s  work b e in g  co n fin ed  to  th e e a s t  end o f the  

p it  u n t i l  th e f i r s t  o f A u gu st. During August and Septem ber, s in k in g  cu ts  were 

made a t  the e a s t  end o f the p i t  to  g e t  down on the n ex t l i f t ,  35* below  th e  o ld  

bottom . The s in k in g  c u ts  were com pleted and th e  machine sp en t th e  l a t t e r  p a rt  

o f  September, O ctober, November and the fo re p a r t o f  December in  ta k in g  two c u ts  

a t  the new e le v a t io n  th e e n t ir e  lm g t h  o f  th e p i t .  During th e l a t t e r  p art o f  

December, th e machine was used  in  c u t t in g  down to  th e  ore a t  th e  e a s t  end .

More or l e s s  tr o u b le  was exp er ien ced  in  s in k in g  fo r  each l i f t ,  on 

account of th e  flow  o f  w a ter . In  s p ite  of th e  severe  w eather, th e s in k in g  o f  

the f i n a l  l i f t  was accom plished  in  much sh o r ter  tim e and a t  l e s s  exp en se , due 

to  th e f a c t  th a t  the w ater was syphoned in to  our f i r s t  l e v e l  c a s in g  p ip es  and 

the p ip e s  were cu t o f f  a s  the sh o v e l dug down around them.

The W inston-Dear Company in s t a l le d  th ree  steam  pumps o f  600 g a llo n s  

c a p a c ity  each  and o n e ,o f  300 g a llo n  c a p a c ity , e i le c t r ic  c e n tr ifu g a l pump. The 

f lo w  in  the p i t  bottom  is  ap proxim ately  1 ,4 0 0  g a llo n s  p er minute and we a r e  now 

handling a l l  o f t h is  w a ter , w ith  the ex c ep tio n  o f th a t  a t  th e extrem e end o f the  

p i t ,  w hich  i s  b e in g  pumped by the W inston-Dear 3 0 0 -g a llo n  e l e c t r i c  pump.

During September and th e  fo re p a r t of O ctober, th ree  4$?' ca s in g s
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were d r iv en  from th e bottom  o f  the p i t  to  th e f i r s t  l e v e l  by the Garlson  

E x p lo ra tio n  Company. These c a s in g s  h o led  a lo n g  the s id e  of our m in  l e v e l  

sou th  d r i f t ,  about 3* o u ts id e  th e  tim b er. The p i t  w ater  has been  handled  

to  good advantage through th e se  c a s in g s .  The p ip e p r o je c ts  from a fo o t  to  

two f e e t  above the p i t  bottom  and a sc re en  guard i s  p la ce d  to  prevent co a rse  

g r a v e l,  sm all bould ers and ch ip s  from e n te r in g  th e p ip e . While the flo w  from  

th e  open p i t  was c lo s e  to  1 ,6 0 0  g a llo n s  p er  m inute fo r  a t im e , t h i s  volume has 

d ecreased  somewhat and our Weir measurements now show ap p rox im ately  1 ,4 0 0  

g a l lo n s .  Our mine pumps a t  the p resen t tim e are h and lin g  about 1 ,150  g a llo n s  

o f  w ater and the W inston-Dear p i t  pump about 250 g a l lo n s .

While th e  w ater was handled to  good advantage in  the l a s t  s in k in g  c u t ,  

the W inston-Dear Company exp er ien ced  co n sid era b le  d i f f i c u l t y  in  dumping the  

wet m a te r ia l .  The w eather was q u ite  s e v e r e , th e average tem perature b e in g  

much below  normal fo r  Decerdier and reach in g  33 d egrees b elow  zero on one o cc a s io n .  

The wet m a te r ia l would fr e e z e  in  the cars by th e tim e i t  reached  th e dump and 

i t  was n ecessa ry  to  keep a la r g e  fo rc e  of men c le a n in g  the c a r s .  S im ila r  

m a te r ia l handled during the summer caused  more or l e s s  d e la y  in  the ca r  s e r v ic e ,  

on account o f  s t ic k in g  to  the bottom .

The "300" sh o v e l cou ld  not c le a n  the ore on account o f  w ashing.

Inasmuch as th e  cu t must be taken to th e extreme e a s t  end o f th e  p i t ,  we on ly  

endeavored to  sink: to w ith in  3 ’ to  5* o f  the o r e . When o p era tio n s  a re  resumed 

in  the sp r in g , the sh o v e l w i l l  c le a n  th e ore in  ta k in g  th e f i r s t  cu t to  the  

e a s t  end of th e  p i t .

The Model ”92" sh o v e l a f t e r  com pleting the 2-|°/o grade bench in  March, 

operated  on the is la n d  in  the c e n te r  o f  th e  p i t  and cu t down around the w est  

edge o f  the p i t .  S u c cess iv e  c u ts  were taken  a c r o s s  th e p i t ,  low erin g  th e l e v e l  

o f  the bottom  to w ith in  35* o f  the o r e . T h is sh o v e l was shut down on December 

1 6 th . A l l  o f  the m a te r ia l had been tak en  to an e le v a t io n  3 5 ’ above the o r e ,  

ex cep tin g  a  narrow 40' is la n d  in  th e c e n te r  o f  th e p i t .  I t  w i l l  n ot be 

a d v isa b le  to  o p era te  w ith  the "92" machine fo r  more than fo u r  a d d it io n a l months 

a t  the o u ts id e . The ,,300M machine w i l l  be used f o r  a l l  o f  the c lea n -u p  work 

and the track s in  the p resen t p i t  bottom  can be used f o r  lo a d in g . With the
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use o f  th e la r g e  sh o v e l,  i t  w i l l  n ever be n ece ssa r y  to  op erate tr a in s  down 

to  the o r e , on account o f  i t s  a b i l i t y  to  load  on th e beneh above. The c o s t  

o f  pushing a g a in s t  the grades to the ore would be q u ite  an item . As soon as  

s tr ip p in g  co n d itio n s  become co n g ested , work w ith  the "22" cach in e w i l l  be 

suspended.

The fo llo w in g  ta b le  shows the s h i f t s  worked and th e  yardage handled  

by the two s h o v e ls  during the p a st  year:

10-HD0R SHI5TES YARDAGE AVERAGE YARDS
WORKED. HANDLED PERCENTAGE PER HOUR

Model "300" Marion-----  530 1 ,4 4 1 ,3 6 7  60% 272

Model "92" Marion-----  530 960 .911  40% - 181

TOTAL---------------------------   1 ,0 6 0  2 ,4 0 2 ,2 7 8  100% 226§

A second 1 0 0 -to n  sh o v e l was used fo r  18 days in  May in  ta k in g  a cut 

a lon g  the sou th  s id e  o f  the approach, where the muskeg had s lu f f e d  and was 

b lo ck in g  the approach tra c k .

A new c o a l dock o f  350 ton s c a p a c ity  was co n stru cted  a lo n g  the  

approach and was put in  s e r v ic e  during  June. T h is dock w i l l  serve th e ore load 

in g , a s  w e ll  a s  s tr ip p in g  o p era tio n s and i t  w i l l  l a s t  the l i f e  o f  the m ine.

The track s between the p i t  and th e  dump have been m aintained  in  v e r y  

good shape. The agreement w ith  th e Rogers -Brown Iron  Company, co v er in g  th e  

j o in t  use o f  t h e ir  track  and the B oeing Mine tr a c k , d id  not work out s a t i s 

f a c t o r i l y  to  e i th e r  company and e a r ly  in  the year p erm iss io n  was ob ta in ed  from 

th e  O liv er  Iron  Mining Company fo r  a second tra ck  fo r  B oeing o p e r a t io n s . T his  

tra ck  was la id  to  the w est o f  our o r ig in a l  l in e  and was com pleted in  May. We 

d isco n tin u ed  op era tin g  on the Rogers-Brown tra c k  February 2 1 s t . ,  and our a g r e e 

ment w ith  th a t company was term inated  A p r il 1 s t .  The o ld  B oeing tra c k  was 

used fo r  load s and the new tra ck  fo r  em p tie s . As the b rid g es over th e  Comity 

Highway and the M issabe track s were fo r  s in g le  tra ck  o n ly , i t  was n e c e ssa r y  to  

m ainta in  day and n ig h t sw itch  ten d ers a t  th ese  p o in t s .

The c o n d it io n  on the dumps was q u ite  a l i t t l e  b e t te r  than  during the  

p rev iou s y ea r , 'He ob ta in ed  p erm ission  from the O liv e r  Company to  s t a r t  a dump 

alon g  the Hibbing V il la g e  sewer d it c h .  T h is dump was s ta r te d  back from th e  

d itc h  and ap proxim ately  10* above th e noiroal ground l e v e l ,  th e tra ck  b e in g  

l a i d  on the d itc h  embankment. In  fann ing  to  the n o r th e a st  from th e sewer d itc h ,
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the tra c k  was r a is e d  and when th e  muskeg was reach ed , a h e ig h t o f  approxim ately  

25' had been secu red . A co n sid era b le  yardage was d isp o sed  o f here and th e  

b ulk  o f  th e  m a te r ia l y e t  to  be handled w i l l  be p laced  on t h i s  ground.

The muskeg s in k  h o le  a lo n g  the main t r e s t l e  th a t had r e s t r ic t e d  our 

dumping o p era tio n s so much during 1920 was f i l l e d  by fan n in g  from th e o ld  dump 

and we were a b le  to  push out the dump to  the second s in k  h o le .  No attem pt was 

made to  f i l l  t h is  h o le ,  o th er  than to  s lu s h ,  by washing s o f t  m a te r ia l a lon g  

the edge o f  the main dump.

Panning o p era tio n s were s ta r te d  sou th  from th e  f i l l e d  p art o f  the o ld  

t r e s t l e  and the ground between the t r e s t l e  and th e  sewer d itc h  was f i l l e d .

The muskeg m a te r ia l from the p i t  was e i th e r  s lu sh ed  from th e  ca rs  

in to  the second muskeg h o le , or washed from the o ld  dump, in to  th e  sto ra g e  b a s in ,  

w hich was prepared a lon g  th e sewer d itc h  and a t  th e w est end o f  our s to c k in g  

ground. S ev era l hundred thousand yards o f  t h is  m a te r ia l has been handled by  

w ashing and the dumping c o s t  was v ery  low . A ISO g a l lo n  c e n tr ifu g a l pump 

was used in  the s lu sh in g  work.

A second t r e s t l e  was con stru cted  a lon g  th e sewer d itc h  and sh o rt  

l i f t s  were provided  fu r th er  e a s t  on the main dump. A l l  o f  the a c c e s s ib le  

space was f i l l e d  by th e  end o f  the y ea r . I t  w i l l  be n e c e ssa r y  to  co n stru c t  

a new t r e s t l e  a cr o ss  th e ce n te r  o f  th e  e a s t  dump and fan  b oth  ways therefrom .

We have ample room fo r  the rem aining yardage to  be s tr ip p e d . We w i l l  have no 

more muskeg, but th ere  i s  some c la y  above the o r e . As fa r  as dumping i s  

concerned , we should  handle our rem aining yardage to  v ery  good advantage.

The fo llo w in g  ta b le  shows the d is t r ib u t io n  o f  the W inston-Dear 

Company's in v o ic e s  to  th e  var io u s c a p t io n s , a ls o  th e c o s t  per yard a g a in s t  th ese  

s e v e r a l accoun ts:

Dumping---------------------------------
H auling---------------------------------
Loading---------------------------------
Track M aintenance----------------
F u el--------------------------------------
Locomotive R ep airs-------------
Shovel R ep airs---------------------
Car R ep airs--------------------------
C lerks and G eneral Expense
G eneral S u p p lie s-----------------
T ie s --------------------------------------
O i l ,  Waste & P ack irg----------
CARRIED FORWARD------------------

TOTAL COST COST PER
FOR YEAR YARD

$ 9 2 ,8 8 8 .3 8 $ .0 3 3 7
8 9 ,6 8 3 .7 9 .0373
7 9 ,6 8 6 .4 9 .0332
5 7 ,3 0 2 .9 4 .0239

1 9 3 ,7 2 9 .9 8 .0806
3 1 ,6 5 0 .7 2 .0 1 3 2
3 0 ,3 0 9 .7 4 .0126
2 3 ,9 7 2 .1 7 .0100
1 2 ,4 0 8 .4 2 .0052

9 ,4 7 4 .6 1 .0039
1 0 ,1 4 6 .3 7 .0042

7 ,5 0 4 .3 2 .0031
6 3 8 ,7 5 7 .9 3 —
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Brought Forward-----------------
Trucking------------------------------
Water Supply-----------------------
Second Main Track--------------
Coal Dock----------------------------
B u ild in g s ----------------------------
T r e s t le s ------------------------------
B rid ges-------------------------------
P i t  Pumping------------------------
L i a b i l i t y ,  In surance, E ta  
P lan t R en tal-----------------------

GRAND TOTAL---------------------- --

TOTAL COST COST PER
FOR YEAR YARD

-  6 3 8 ,7 5 7 .9 3
-  2 ,5 1 7 .6 4 .0010

921 .80 .0004
6 ,4 3 5 .2 4 .0027

-  1 1 ,8 1 5 .5 4 .0049
419.31 .0002

2 ,1 2 7 .3 0 .0009
219 .12 .0001

-  1 7 ,0 2 9 .5 9 .0071
-  1 2 ,6 0 8 .0 7 .0052
-  1 4 8 .1 1 1 .6 6 .0616

-$ 8 4 0 ,9 6 3 .2 0 $ .3500
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ACCIDENTS

The fo llo w in g  l i s t  shows th e a c c id e n ts  w hich occurred  a t  the B oeing

Mine during 1921 and were s e r io u s  enough to  he rep orted :

m i. MAKI

In ju red ------------------------------------------------------------------------------------------- January 1 8 th , 1921.
0 ccupa t  i  on------------------------------------------------------------------------------------ M ine r .
N a t io n a li ty -----------------------------------------------------------------------------------F in n ish .
Time L ost-------------------------------------------------------------------------------------- 36 D ays.
Compensation P a id ------------------------------------------------------------------------ $ 9 0 .0 0 .

Remarks: Maid, was throw ing la g g in g  onto a ca r  and h i t  h is  hand a g a in s t  th e  s id e  
o f th e c a r . He d id  not report the a c c id e n t u n t i l  the n ext day . Maid 
su sta in e d  a s p ir a l  fr a c tu r e  of the 4 th  meta ca rp a l hone of l e f t  hand.

STEVE MILISOJIVIOOHI

In ju red ---------------------------------------------------------------------------------------—March 29 th , 1921.
0 ccupa t io n ------------------------------------------------------------------------------------ T imh e m a n .
N a tio n a li ty -----------------------------------------------------------------------------------A u str ia n .
Time L ost-------------------------------------------------------------------------------------- 34 Weeks.
Compensation P aid------------------------------------------------------------------------ $ 5 1 0 .0 0 .

Remarks: M i l i s o j iv ic c h i  was h o is t in g  tim ber from the main l e v e l  to  th e sub above 
There was a p i l e  o f  tim ber and la g g in g  ly in g  a lo n g s id e  o f  the d r i f t .
He stepped a s id e  to  l e t  motor t r a in  go b y , n o t n o t ic in g  th a t th ere  was 
in s u f f ic i e n t  c le a r a n c e . The motor h i t  a p ie c e  o f  tim b er, w hich s tru ck  
M il i s o j iv i c c h i ’ s l e g ,  cau sin g  a fra c tu r e  o f  r ig h t  t i b i a  and f ib u la  a t  
ju n c tio n  o f  low er and m iddle t h ir d .

miNO MATERI

Injured------------------------------------------------------------------------------------------ March 3 1 s t . ,  1921.
0 ccupa t io n -------------------------------------------------------------------------------------M in e r .
N a t io n a li ty -----------------------------------------------------------------------------------F in n ish .
Time L ost---------------------------------------------------------------------------------------3 D ays.
Compensation P aid------------------------------------------------------------------------ None.

Remarks: M ateri was decending a lad der in  r a is e  No. 127 to o  r a p id ly . His
hands s lip p e d  o f f  the rungs and he f e l l  2 0 ' .  He su ffe r e d  a 3” cu t  
on h is  s c a lp  and an a b ra sio n  o f the l e f t  arm.

CLARENCE HALTER

Injured------------------------------------------------------------------------------------------ A p r il 1 s t . ,  1921.
O ccupation-------------------------------------------------------------------------------------Surface Laborer.
N a t io n a li ty - --------------------------------------------------------------------------------- American.
Time L o st---------------------------------------------------------------------------------------13g D ays.
Compensation P a id ------------------------------------------------------------------------ $ 3 3 .7 5 .

Remarks: H a lter  was a s s i s t i n g  the tea m ster  in  lo a d in g  a wagon w ith  mine tim b er.
He s lip p ed  on some ic e  and a p ie c e  o f  tim ber r o l le d  a g a in s t  the wagon 
s ta k e , ca tch in g  and s e v e r e ly  b r u is in g  and la c e r a t in g  the l e f t  thumb.
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Following is a detailed statement of the Boeing Mine E & A Ho. 380

coverin g  accoun ts thereunder from February, 1919, to  November 3 0 th , 1921. With 

the ex c ep tio n  o f  th e s tr ip p in g  job and a v ery  s n a i l  amount o f  landscape work, 

the charges under th e  E & A have been com p leted .

GENERAL EXPENSE

SUPERINTENDENT’S 

ESTIMATE

Division

TOTAL TO-DATE
UNEXPENDED

BALANCE
Insurance 2 2 6 .44
E ngineering 13031.03
A n a ly sis 3654 .24
Mine O ffic e 24522.30
C entral O ff ic e 14053.08
D is t r ic t  O ff ic e 10023.41
Taxes 59464.28
Mining C aptain 5556 .00
L egal 865 .2 9
P erson a l In ju ry 2627.92
S p e c ia l Expenses (1 ) 100 .66
C ontingent Expense 3 6 .1 6
Policem an 622.00

TOTAL 89200.00 134782.81 45582.81

MAINTENANCE
Tracks & Cars 930 .26
B u ild in g 1 4 3 .3 3
Shop M achinery 1 6 .6 4
B o ile r s 5 2 .0 7
H o istin g  Machinery 313 .65
Compressor & A ir  P ip es 5 2 0 .9 3
Pumps 1996 .35
T r e s t le s 232 .40

TOT AT. 3200.00 4 205 .63 1005 .63

SINKING IH SAND
S in k in g  to -d a te  110* 9 597 .26
Timbering 6896.22
P rop ortion  o f  A cc t.# 7 5493.99

TOTAL 17000.00 21987.47 4987 .47

SINKING IH ROCK
S in k in g  to -d a te  127* 13329 .64
Timbering 6275 .73
P rop ortion  of A cct #7 10324 .23

TOTAL 29800.00 29929.60 1 2 9 .60

DRIFTING TO ORE BODY
D r if t in g  T o-date 4103* 129031.17
Timbering 43262 .92
P rop ortion  o f A c c t.# 7 61029.24

TOTAL 79980.00 233323.33 153343.33

PLATS AND POCKETS 3854.89
P rop ortion  o f A c c t .#7 1137 .06

TOTAL 5000.00 4991 .95 8 .0 5

BOEING MIHE



UNEXPENDED
PREPARING- SITE ESTIMATE TOTAL TO-DATE BAIANCE.
B u ild in g  Roads 3767 .43
C lear in g  Land 610 .27
Grading & D itch in g 32844.58

TOTAL 20650.00 37222.28 16572.28

TEMPORARY EQUIHffEHT
Surface Tracks & Cars 1514 .85
Uhdg. Tracks & Cars 4 1 6 .1 6
D erricks & Buckets 954 .59
M isce lla n eo u s 1 8 4 .6 6
T oo ls in  General Use 9 6 9 .7 4

TOTAL 4500 .00 4 0 4 0 .0 0 460 .00

PERMANENT CONSTR.& EQ.UIBflENT
Timber Tracks & Cars 1652 .21
Undg. Tracks & Cars 3057.18
E le c tr ic  Haulage Tracks 5615 .09
Power D r i l l s 6689.92
Pump House and Sump 12544.47
Team & Teaming E q uipt. 1000 .89
Underground Loader 2843 .60
V e n t i la t in g  Equipment 2763.07
Auto Truck 3 992 .03

TOTAL 31400.00 40158 .46 6758 .46

W1TER SUPPLY
Water Supply 2112.00
Sewers 1885.50

TOTAL 6000.00 3997.50 2002 .50

OFFICE FURN. & FIXTURES 750 .00 730.99 19 .01

EXPLORING (2) 21000.00 95155.66 74155 .56
TOTAL 308480.00 610525.68 302045,68

10uja for  C on tin gen cies 30848.00 30848 .00
TOTAL SUPERINTENDENT’S DIV. 339328.00 610525.68 271197.68

(1) P rop ortion  o f a llo tm en t of Lake S up erior I n d u s tr ia l Bureau fo r  1920-1921 .
(2 ) $75503 .82  E x p lora tion  charges tr a n s fe r r e d  to  Opening Mine, as p er  l e t t e r  

CDM 5 /1 8 /2 0 .

MSTER CARPENTER’S DIVISION
UNEXPENDED

TEMPORARY BUILDINGS 
B o ile r  House 
Engine House 
Compressor House 
Shop B u ild in g s  
Dry House 
O ffic e  & fereh o u se  
Launder
B am , Garage & Storeroom  

TOTAL

ESTIMATE TOTAL TO-DATE 
248 .31  
274 .29  
4 3 3 .9 5  

1 0 8 0 .6 4  
362 .62  
429 .18  

1 .1 7  
1 2 24 .36

BALANCE.

4000 .00 4 0 54 .52 5 4 .5 2

PERMANENT BUILDINGS
Power House, B r ick 5 177 .93
Concrete F loors 4 2 2 .88
W iring 180 .60

TOT AT. 5500 .00 5781.41 _____ 28.1.4 L .
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OFFICE & WAREHOUSE -  WOOD ESTIMATE TOTAL TO-DATE
UNEXPENDED
BALANCE.

B u ild in g 7223 .46
R adiators & P ip in g 3 4 3 .4 4
W iring 68 .25
'fe ter  & Sewer 150.78

TOTAL 7400.00 7785 .93 385 .93

SHOP BUILDING
B u ild in g s 6354 .50
E le c tr ic  W iring 418 .69

TOTAL 6150.00 6773.19 623.19

TOP TRAM ENGINE HOUSE 1000.00 4 2 8 .2 3 571.77

CHANGE HOIEE
B u ild in g 10409.26
Lockers & Wash Troughs 1058 .43
P ip in g 643.93
W iring 296.45

TOTAL 10200.00 12408.07 2203.07

OIL STORAGE HOUSE 1000.00 1162.76 162 .76

BARN AND GARAGE
Barn 1671 .14
Garage 20 2 3 .6 4
W iring 112 .23

TOTAL 3500.00 3807.01 507.01

DOCKS .TRESTLES & POCKETS
350’ Permanent T r e s t le 3446.45
300’ S tock in g  T r e s t le 9422.83
Ten Ton R a il 671 .51
S to c k p ile  Plank 199 .47

TOTAL 13400.00 13740.26 340 .06

COAL DOCK 4000 .00 1906.99 2093.01

PULLEY STANDS 800.00 9 5 .6 2 704.38

GRAND TOTAL 56950.00 57943.99 993 .99

10% fo r  C ontin gen cies  

TOTAL MASTER CHEEP. DIVISION

5695.00 5695 .00

62645.00 57945.99 4701.01

TEMPORARY E Q m im w  
HOISTING PLANT 
M achinery 
Foundations 
Wire Rope 
E r e c tir g  
E le c tr ic  W iring 
B e l l  L ines & S ig n a ls

CHIEF MECHANICAL ENGINEERS DIVISION

TSTTMATE TOTAL TO-DaTE 
1505 .55  

595 .36  
5 1 .5 6  

1193 .85  
256 .67

_______________________ 9 9 .4 2
TOTaT. 2400.00 5502 .45

UNEXPENDED
BALANCE.

11Q2.43

SHOP EQUIPMENT INSTALLING 1 0 4 .9 5 ■104.95..
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UNEXPENDED

SINKING PUMPS ESTIMATE TOTAL TO-DATE BALANCE.
Pumps 975 .00
Steam & Water L in es 1035.44
I n s t a l l in g 556 .5 6

TOTAL 2567 .00 2567.00

HEATING SYSTEM 571.75 571.75

SUBPAGE LIGHTING 8 1 .8 5 81 .8 5

PERMANENT EQUHMENT
HOISTING PLANT
Skip H o ist 4 850 .00
Motor and C ontrol 4 8 0 8 .3 4
Foundations 7 0 2 .46
Skip s and Cages 1554.79
B e l l  L ines & S ig n a ls 4 4 5 .79
Sheaves 4 3 2 .5 4
Wire Rope 2 6 3 .1 3
E rectin g 4 020 .42

TOTAL 15200.00 17077 .47 1 877 .43

COMPRESSOR PLANT
Compressor & Motor 8752 .31
Foundations 358.05
R eceivers 1064.03
P ip in g 4 1 .0 6
A ir  L ine in  S h aft 2 8 4 0 .6 4
E rec tin g 9 4 1 .5 3

TOTAL 11650.00 13997 .62 2347.62

SHAFT HD IKE »

Foundations 287 .26
Head Frame 14713 .32
Pockets 33 6 6 .5 4
H eating & L ig h tin g 601 .43

TOTAL 16100.00 18968.55 28 6 8 .5 5

SHOP EQUIPMENT
Equipment 6718.08
I n s t a l l in g 1039 .45

TOTAL 10500.00 7757 .53 2742.47

TOP TRAM PLANT
Engines & Motors 16 0 0 .0 0
Foundations 1 1 9 .16
Tram Equipment 4 9 5 6 .6 4
E rectin g 1764.87

TOTAL 7850.00 8440.67 590 .57

ELECTRIC HAULAGE
Machinery 3927 .00
Locom otives ( tw o) 9734.60
Cars 3 7 26 .00
W iring 3892.99
E rec tin g 2589 .80
R otary Dumps I n s ta l le d 5014.00

TOTAL 29400.00 28884.39 515 .61

PUMPING PLANT
Pumps, Motors & C ontrol 10972.07
Water Column & S ta t io n  P ip i ig 3042 .27
E le c tr ic  L ines in  S h aft 360 .20
E rec tin g 3 396 .32

TOTAL 15200.00 17770.86 257Q .8£.
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SAFETY APPLIANCES ESTIMATE TOTAL TO-DATE
UNEXPENDED
BALANCE.

TOTAL 900 .67 900.67

HEATING SYSTEM 
B o ile r
P ip e C overing  
P ip in g  & R a d ia tion  
D itc h in g  & E rec tin g

895 .99
198 .18

2487.50
4015.28

TOTAL 5000.00 7592.75 2592 .75

FIRE PROTECTION 1000 .00 9 0 1 .5 5 9 8 .6 7

RECORDING GAUGES 100 .00 100 .00

TEST DIG MACHINERY 250 .00 250 .0 0

OIL STORAGE TANK 450 .0 0 655 .08 185 .0 8

TELEPHONE SYSTEM 5 0 0 .0 0 555.10 164 .90
•

SURFACE ELECTRIC LIGHTING 1 500 .00  _ 1 795 .52 295 .3 2

COOLING TOWER 649 .5 4 649 .5 4

SUB STATION BLDG. & POLE LINE
Equipment 
T ransm ission  Line 
E rec tin g

4418.25
2050.72
1072 .15

TOTAL 7541.10 7541.10

UNDERGROUND LIGHTING 1665 .01 1665.01

GRAND TOTAL 117100.00 141740 .95 24640.95

10^ For C ontin gen cies 11710.00 11710.00

TOTAL CH.MECH.ENGR.DIVISION 128810.00 141740.95 12930.93

STRIPPING

STRIPPING ESTIMATE TOTAL TO-DATE
UNEXPENDED

BALANCE.

T o ta l to -D ate 5 ,6 1 5 ,9 1 1  y d s. 
S tr ip p in g  Cleric 
O ffic e  Expense

1460757.03
3212.00
18 3 0 .8 0

TOTAL 1815000.00 1465799.83 349200.17
10^ fo r  C on tin gen cies 181500.00 181500.00

G-Rs-SL) TOTAL STRIPPING-___________ 1996500.00_________ 1465799.85 550700.17
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STM/TARY

UNEXPENDED

ESTIMATE x TOTAL TO-DATE BALANCE.

S uperintendent ’ s D iv is  ion 339328.00 610525.68 271197.68
lB .ter C arp en ter's " 62645.00 57943.99 4 701 .01
C h.M ech.E ngineer's " 128810.00 141740 .93 12930 .93

TOTAL 530783.00 810210.60 279427.60

S tr ip p in g 1996500.00 1465799.83 530700.17
I d le  Expense 34636 .24 3463 5 .2 4

Tracks -  Main L ines to Mine 23000.00 23000.00
Improvement Work 1 9 55 .18 1955 .18

TOTAL 2550283.00 2312601.85 237681.15

Amt«pd.Arthur Iron  Mhg.Co. 1784 .55
Dpr. -  Supply In ven tory 122 .17
I n te r e s t  on N otes Payable 41271 .42
D ep re c ia t io n  o f S u p t's  Auto 26 .87

TOTAL 43205.01 43205 .01
MISCELLANEOUS GEORGES

Opt. B oeing Rented B u ild in g s  
S p ec. Expense a /c  C urtailm ent 
S p e c ia l  War Tax 
Expense a / c  Land Purchased  
I n te r e s t  p a id  on A.I*M *Co.Acct. 
I n te r e s t  P a id  on Loans _____

4574.07
59 .99

5 5 7 .76
27 .50

54709.38
92123.15

GRAND TOTAL 2550283.00 2507858.69 42424.31

S a le  o f Equipment 25 .00
Ore Produced in  Development 72221.10

MISCELLANEOUS CREDITS

Shop Earnings 3 6 1 .3 5
Lot Rents 371 .75
I n te r e s t  R eceived  -  Boeing •20
I n te r e s t  R eceived  -  C levelan d 5 5 4 3 .1 2
D iscou n t on Purchases -  Boeipg 1 4 6 9 .8 5
D iscou n t on Purchases -  C leveland .7 0
Earnings Rented B ld g s . 3 855 .00
TOTAL MISC. CREDITS 11601.98
BALANCE 2424010.61

BOEING MINE
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ANALYSIS OF BOEING MIME E & A HO. 380

SUPERINTENDENT*S DIVISION

■♦GEMERaL EXPENSE**

In  preparing the E stim ate and A u th o r iza tio n  the ’’Taxes" were under

estim ated  f o r  tiie  p eriod  from August 1 s t .  to  A p r il 1 s t . ,  1921, when the mine 

was put on an op eratin g  b a s i s .  The Tax Commission r a ise d  our v a lu a tio n s  as  

th e r e s u lt  o f our ex p lo ra to ry  work and our es tim a te  was based  on the o ld  

v a lu a t io n s . The estim a te  o f  ta x es was $ 4 8 ,0 0 0 , whereas we p aid  during t h is  

p erio d  $ 5 6 ,0 6 4 .2 8 . We p a id  $ 3 ,4 0 0  fo r  ta x es  in  A p r i l ,  1921, when we were on 

an op era tin g  b a s i s .  This amount was la t e r  tr a n s fe r r e d  to  our E & A.

The "Engineering" account overran our es tim a te  by approxim ately  

$ 2 ,0 0 0  a s  o f A p r il 1 s t . ,  1921. We went on an o p era tin g  b a s is  March 1 s t .  and 

had not planned in  our es tim a te  on ca rry in g  any en g in ee r in g  charge on th e  E &

A in to  th e  o p era tin g  p e r io d . Such was th e  c a s e ,  however, and the ch arges have 

overrun our es tim a te  by approxim ately  $ 5 ,0 0 0 .

During the months of March and A p r i l ,  the s u b - le v e l  d r i f t s  were 

e x te n s iv e ly  sam pled. We d id  not p lan  on t h is  work in  our es tim a te  and the  

r e s u lt  i s  th a t the "A nalysis"  accoun t overran ap p roxim ately  $ 2 ,0 0 0 .

The estim a te  fo r  " D is t r ic t  O ffice"  j u s t  about covered  exp en ses to 

th is  account to  A p r il 1 s t .  1921. Charges s in c e  then  have amounted to ab out  

$ 4 ,0 0 0  and the ca p tio n  has overrun b y  ap proxim ately  t h is  amount. I t  was 

exp ected  a t  the tim e o f making our e s t in a t e  th a t charges subsequent to A p r il  

1 s t . ,  1921, w ould go a g a in s t  o p e r a tio n s .

The estim a ted  amount fo r  "C entral O ffice"  was exceeded  by ap p rox i

m ate ly  $ 8 ,0 0 0  on A p r il 1 s t . ,  1921, and on January 1 s t . ,  1922, by $ 1 2 ,0 0 0 .

We d id  not a n t ic ip a te  such  a ia rg e  charge fo r  C en tral O ff ic e  and , o f co u r se ,  

t h is  account was c a r r ie d  on through th e ’ o p era tin g  p er io d  of March and A p r il .

The heavy cu rta ilm en t made a t  o th er  p r o p e r t ie s  threw  a la r g e r  p ro p o rtio n  o f  

C entral O ff ic e  charges to  the B oein g . The s tr ip p in g  p a y r o ll  i s  in clu d ed  in  

f ig u r in g  the p ro p o rtio n a l charge of C entral O f f ic e .

The "Mine O ffice"  showed an  overrun o f  about $10 ,000  a s  o f  A p r il  1 s t .  

1921, and $ 12 ,000  on December 3 1 s t . ,  1921. The in c r e a se  in  w ages, the in -
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e lu d in g  o f  an a s s i s ta n t  c le r k  and policem an and th e  e x te n s io n  o f  tim e beyond 

th a t f ig u r e d  on in  our e s tim a te  ex p la in s  t h i s  overrun. The h ea tin g  account 

was h igher th an  we had f ig u r ed  on.

"MA. INTENAN CE"

The amount estim ated  fo r  t h is  account was exceeded by $ 313 .43  on 

A p r il 1 s t . ,  1921. The charges to  t h i s  account w h ile  we were on an o p era tin g  

b a s is  brought the overrun to  $ 1 ,0 0 5 .6 3 .

"SPIKING SHAFT"

The a c tu a l c o s t  o f "S inking Through Rock" was v ery  c lo s e  to th e amount 

e s t in a te d ,  but th e  account "S in kin g  in  Sand" was exceeded  by ap p rox im ately  

$ 5 ,0 0 0 . We encountered quick  sand in  the sh a ft  and were o b lig e d  to  d isc o n t in u e  

s in k in g  o p era tio n s fo r  a tim e in  order to ja ck  back the s e t s  and p la ce  b lo c k in g .  

These c o s ts  as w e ll  a s  th e  pumping charges were g o in g  forward in  the meantime 

and when we resumed s in k in g , the p ro g ress  was s lo w , a s  extrem e care bad to  be 

ex e rc iz ed  to avoid  d is tu r b in g  the sand and p r e c ip it a t in g  ru n s. Heavy p lank  

s p i l in g  was d riven  behind a l l  o f  the s e t s  from th e p o in t  where q u ick  sand was 

encountered to the le d g e . A l l  o f  t h i s  work added m a te r ia l ly  to the c o s t .  Our 

estim a te  would have been am ple fo r  t h i s  a cco u n t, i f  we had n ot stru ck  the q u ick  

san d .

"DPJFTIIIG TO ORE BODY"

The account exceeded our e s t im a te  by $ 1 0 3 ,5 9 1 .5 1  when we went on an  

o p era tin g  b a s i s .  Subsequent to  t h is  t im e , a d d it io n a l ch arges were made, co ver-  

in g  th e developm ent of our subs and e x te n s io n s  o f  the main l e v e l .  The ch arges  

to  t h i s  account during the op eratin g  months of March and A p r il  in crea sed  the  

overrun m a te r ia l ly  and a t  the end of 1921 had reached $ 1 5 3 ,3 4 3 .3 3 .

Our estim a ted  c o s t  per fo o t  fo r  d r i f t in g  and r a i s i r g  was v er y  much to o  

low , co n sid er in g  th e nature o f  the ground en cou n tered . A sid e from t h i s ,  wages 

were in crea sed  beyond our e x p e c ta tio n s  and we were n ot a b le  to  g e t  e f f i c i e n t  

la b o r . The c o s t  of c o a l  during 1920 a f f e c t e d  our b i l l s  fo r  c u rr en t, r e s u lt in g  

in  carry in g  the pumping, h o is t in g  and com pressing acco u n ts  co n sid er a b ly  above 

th a t contem plated . The w et m a ter ia l was v ery  d i f f i c u l t  to  handle on the to p  

landing and in  the s to c k in g  c a r s . T h is account would have been overrun v er y  

a p p rec ia b ly  in  any e v e n t , our e s tim a te s  b e in g  b ased  on r e s u l t s  ob ta in ed  in  our 

p ro p ertie s  where co n d itio n s  were more fa v o r a b le . We on ly  took  in to  account th e
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advances in  wages as a f f e c t in g  la b o r  c o s t s .

As regards th e exp en se of d r i f t i n g ,  th e  c o s t  was r a is e d  a p p r e c ia b ly ,  

due to  our i n a b i l i t y  to o b ta in  and h o ld  good rock d r illm e n  and to  the f a c t  th a t  

the seamy ground was very  d i f f i c u l t  to d r i l l .  We would have cade b e t t e r  p ro g ress  

i f  the ground had been s o l i d  t a c o n it e .  The n a te r ia l  from the s o f t e r  seams 

clogged  the d r i l l s  and the back of the d r i f t s  broke down in  s p i t e  o f c a r e fu l  

b la s t in g ,  sometimes w inding o f f  from 3' to  6 ’ above the s e t s ,  or u n t i l  a p a r t i 

c u la r ly  hard seam was reach ed . T h is n e c e s s it a t e d  co n s id er a b le  b lo ck in g  and added 

m a te r ia l ly  to th e c o s t  of t in b e r ix g ,  a s  w e ll  as in c r e a s in g  th e amount of ground 

to  h an d le. We used  an Armstrong Loader in  mucking our main le v e l  h ea d in g s. 

Provided t h i s  machine had g iven  good s e r v ic e ,  our c o s t s  would have been b e t t e r .

The load er d id  not operate a week w ith o u t some breakdown and in  s e v e r a l in sta n c es  

i t  was la id  up fo r  re p a ir s  fo r  s e v e r a l d a y s . The men depended on the lo a d er  and 

we d id  not g e t  th e s a t i s f a c t o r y  r e s u l t s  from hand mucking th a t  we would have in  

case  the machine la d  not been used a t  a l l .

The c o s t  and q u a n tity  of tim b er used in  our underground development was 

g r e a te r  than we bad a n t ic ip a te d  a t  tbe tim e o f making our e s t im a te .

In preparing our E stim ate and A u th o r iz a tio n , we f ig u r ed  on the fo llo w in g  

development work:

1 ,1 5 0 ’ o f hock D r if t in g  (Main L ev e l)
2 ,8 0 0 ’ o f  Ore D r if t in g  (Main L evel)

100’ o f Rock R a is in g  to  Subs 
435* o f  Ore R a isin g  to Subs 

4 ,4 8 3 ’ TOTAL.

Tbe fo llo w in g  amount o f work has been accom plished  and charged to our 

E & A. The Sub-Level d r i f t in g  shoiild  have gone a g a in s t  o p era tir g  exp en ses under 

ordinary co n d itio n s*

2 ,8 8 3 ' o f  Rock D r if t in g  (Main L evel)
1,228* o f  Ore D r i f t i i g  (Main L evel)

304’ o f  Rock R a isin g  to  Subs 
662* of Ore R a is in g  to  Subs 

5 ,0 7 7 ’ TOTAL.
5 .6 1 0 * Ore D r if t in g  on Subs 
8 ,6 8 7 ’ GRAND TOTAL.

Not a lo n e  was the a c tu a l c o s t  o f  d r i f t in g  and r a is in g  f ig u r e d  to o  low ,

wages being taken  in to  a cco u n t, but the q u a li ty  o f la b o r  was not g iv en  proper 

c o n s id e r a tio n .

BOEING MINE.
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From a  comparison o f th e above t a b le s ,  i t  i s  apparent th a t  the t o ta l  

amount o f  d r i f t in g  es tim a ted  on the main le v e l  •was exceeded  by 161* and whereas 

we had fig u red  on about 1 ,1 5 0 ' o f  rock; d r i f t in g ,  we a c t u a l ly  accom plished  

2 ,8 8 3 ' ,  a d if fe r e n c e  of 1 ,7 3 3 ' .  The c o s t  o f  the rock work was co n s id er a b ly  in  

e x c e s s  of th a t  fo r  ore and t h is  in crea sed  our E & A expense a g a in s t  the ca p tio n  

m a te r ia l ly .

Due to an ex te n s io n  o f the ore body beyond th e e a s t e r ly  l im it s  as  

in d ic a te d  by the d r i l l  h o le s ,  we were o b lig e d  to  push ou t t h is  heading 161' 

fu r th er  and put up a number o f  a d d it io n a l r a i s e s .  F u rth er , ouir open p i t  p lans  

had to be a lt e r e d  on accoumt o f the Rogers-Brown Company o b je c t in g  to  our 

carrying  th e s tr ip p in g  over th e ir  l in e  and in te r fe r in g  w ith  t h e ir  su rfa ce  

arranganent. The r e s u lt  o f t h i s  was to  in c r e a se  th e tonnage o f  ore to be mined 

underground and added co n sid era b le  r a is in g  to our o r ig in a l  p la n s . In stea d  o f  

100' o f  rock  and 433* o f ore r a i s in g ,  we have com pleted  and charged under our 

E & A, 304' o f  rock and 662* o f  ore r a is in g ,  a d if f e r e n c e  o f  4 3 3 ' .  A l l  of the  

3,610* o f  s u b - le v e l d r i f t in g  was done w h ile  we were on an o p era tin g  b a s i s .  The 

account was la t e r  tr a n s fe r r e d  to  th e  E & A , a f f e c t in g  th e overrun m a te r ia l ly .

The fo llo w in g  ta b le  g iv e s  our es tim a ted  fo o ta g e s  and c o s t s ,  a ls o  the 

a c tu a l fo o ta g es  and c o s t s  r e a l iz e d ,  based on th e e s tim a ted  p r ic e  p er  fo o t  in  each  

ca se:

ESTIMATED
FOOTAGE

ACTUAL
FOOTAGE

COST OF
ESTIMATED FOOTAGE

COST OF
ACTUAL FOOTAGE

Hock D r if t in g *̂ >33 #00 1 ,150 2 ,8 8 3 $3 7 ,9 5 0 $95 ,139

Ore " X9 1 3 .0 0 2 ,8 0 0 1 ,228 36 ,400 15 ,964

Rock R aisin g & 13.00 100 304 1 ,3 0 0 3 ,952

Ore " Q 10 .00 433 662 4 .330 6 .620

GRAND TOTAL 4 ,4 8 3 5 ,0 7 7 $ 7 9 ,9 8 0 $121,675

Grand T ota l F ootage------------------- --------$ 121 ,675
Cost o f E stim ated  F ootage--------- 79 .980
D if fe r e n c e ----------------------------------- --------$ 4 1 ,6 9 5
E stim a tirg  3 ,6 1 0 ’ Sub-L evel D r if t in g

<3 $ 8 .0 0  per f o o t ------------ 28 .880
GRAND TOTAL DIFFERENCE-------------- --------$ 7 0 ,5 7 5

This ta b le  shows th a t $ 4 1 ,6 9 5  was expended on developm ent work on th e  

f i r s t  le v e l  and r a i s e s  th a t were n o t con sid ered  in  our e s tim a te  and $ 28 ,880  fo r  

s u b - le v e l  d r i f t s .  T h is t o t a l  o f $7 0 ,5 7 5  would reduce th e overrun a p p r e c ia b ly .  
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"PREPARING SITE”

There was an overrun o f  § 1 3 ,5 0 5 .6 0  to  t h is  accou n t when we went on 

an op era tin g  b a s is  and charges s in c e  then have in crea sed  t h i s  f ig u r e  to  

§ 1 6 ,5 7 2 * 2 5 . The item s "B uild ing  Hoads" and "C learin g  Land" checked out very  

c l o s e l y ,  the overrun occu rrin g  under "Grading & D itc h in g ’ .

The a c t i a l  c o s t  o f  grad ing fo r  our s t o c k p i le  ground and tim ber ja rd  

was h igh er than we had e s tim a ted , due in  p art to  a change in  p la n s , re q u ir in g  a 

more e x te n s iv e  f i l l .

We encountered co n s id er a b le  lea n  m a te r ia l running from  to  5Oft 

ir o n . The Pee Owners requ ired  th a t  we make a c le a n  se p a r a tio n  o f  t h i s  m a te r ia l 

and a ls o  p la ce  i t  in  such a manner th a t  i t  would be e a s i l y  a c c e s s ib le  fo r  

lo a d in g . Our rock dump was r e s t r ic t e d  on account o f  th e  movement o f  th e muskeg 

toward the open p i t  and the Pee Owners' a g en ts  o b je c ted  to  our p la c in g  n a t e r ia l  

h ere . I t  w as, th e r e fo r e , a b s o lu te ly  n e c e ssa r y  fo r  u s  to handle the lean  ore from  

our ore t r e s t l e  and in  order to d isp o se  o f i t ,  i t  was spread over our s to ck in g  

ground. T his was more exp en sive than coverin g  b o a rd s, which we had fig u r ed  on , 

but under th e c ircu m sta n ces, our b e s t  ex p ed ie n t.

Mr. M anning's p lan s fo r  b e a u t ify in g  th e  Boeing Mine p rem ises req u ired  

more grading and f i l l i n g  than we had a n t ic ip a te d  and was an a p p r ec ia b le  item  in  

th e overrun.

The movement o f  th e  muskeg around t i e  n o rth  and e a s t  s id e s  o f our p i t  

requ ired  us to  p rovid e a second d it c h ,  fu r th er  back from the p i t ,  and a ls o  to  do 

co n sid era b le  p lank  p i l in g  and back f i l l i n g  w ith  c la y  a lo n g  the d itc h  t o  the e a s t  

o f  th e  s h a f t .  The c o s t  of t h i s  work amounted to  s e v e r a l  thousand d o l la r s .  

"PERMANENT CONSTRUCTION AMD EQUIPMENT"

The ch arges to t h is  a ccou n t had exceeded  th e  e s tim a te  by § 7 ,4 8 0 .1 4  when 

th e  mine was to  have been p laced  on an o p era tin g  b a s i s ,  A p r il  1 s t .  1921. S in ce  

th a t  time th ere  have been fu r th e r  expenses and the overrun was § 8 ,7 5 6 .4 5  on 

December 3 1 s t . , 1921.

The a cc o u n ts , "Timber Tracks and Oars", " E le c tr ic  Haulage T racks",

"Team and Teaming Equipment" and "Auto T ruck’ checked v ery  c l o s e l y .  The es tim a te  

f o r  "Underground Tracks and Cars" had been exceeded by over § 1 ,0 0 0  on December 

3 1 s t . ,  1921, whereas on A p r il f i r s t  th ere  was an  unexpended b a lan ce o f § 2 2 1 .1 4 .

BOEING MINE.
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The p resen t overrun i s  ex p la in ed  "by the f a c t  th a t a l l  o f  our s u b - le v e l  c a r s ,  

most of them b e in g  b u i l t  subsequent to our g o in g  on an o p era tin g  b a s i s ,  were 

charged o f f  a f t e r  A p r il 1 s t .  I f  o p era tin g  accou n ts had n ot been charged under 

our E & A t h i s  estim a te  wrould have been am ple.

The account "Pumphouse & Sump" overran the e s t in a t e  b y  £ 2 ,5 4 4 .4 7 .  

Sometime a f t e r  we had made our p la n s fo r  the sump and prepared our E & A Mr. 

McClure thought i t  very  d e s ir a b le  to  in crea se  th e c a p a c ity ,  and t h i s  m s  done. 

F u rth er , we had not a n t ic ip a te d  doing any tim bering in  the pumphouse or sump, 

a s th e y  were lo c a te d  w e ll  back in  th e ro ck . The ground proved to  be v er y  seamy 

and the back kept s la b b in g . I t  was n e c e ssa r y  to  tim ber a l l  o f  the openings and 

the co s t  o f t h is  work, to g e th e r  w ith  th e la r g e r  sump ex c a v a ted , ex p la in s  the  

overrun.

During the p rogress o f  our main l e v e l  developm ent work, i t  was found 

n ece ssa r y  to  i n s t a l l  a  v e n t i la t in g  system  and in  order to  speed up the d r i f t in g  

an Armstrong Loader was purchased and put in  s e r v ic e .  W hile we d id  not in clu d e  

th ese  item s in  our e s t im a te , th e y  b e n e f ite d  the work and i f  we had r e a liz e d  our 

estim ated  c o s ts  fo r  d r i f t i n g ,  th ey  would have been ab sorb ed . The Loader c o s t  

$ 2 ,8 4 3 .6 0  and- th e  V e n t i la t in g  System  in s t a l l e d  £ 2 ,7 6 3 .0 7 .

"EXPLORING-"

T his account shows an overrun o f  $ 7 4 ,1 5 5 .6 6 , which is  due e n t ir e ly  to  

a charge o f  $ 7 5 ,5 0 3 .8 2 , co v er in g  bonus paid  the A rthur Iron  M ining Company a t  the 

tim e the le a s e  was ta k en . T h is bonus in clud ed  back t a x e s ,  r o y a l t i e s ,  e t c . ,  and 

should  have been a sep arate accou n t in  the E & A . Due to  a m isunderstanding , 

the charge was not made a t  the tim e the E & A was p rep ared .

An es tim a te  o f  $ 2 1 ,0 0 0  was made to  cover ex p lo r in g  and the ch arges  

under t h i s  ca p tio n  amounted to  $ 1 9 ,6 5 1 .8 4 , le a v in g  an unexpended b alance o f  

$ 1 ,3 4 8 .1 6 .

"MASTER CARPENTER’S DIVISION"

There were sm all overruns in  p r a c t ic a l ly  a l l  o f  the M aster C arpenter’ s 

e s t in a t e s ,  due in  part to  d e la y s  in  l e t t in g  the c o n tr a c ts ,  la b o r  and m a te r ia ls  

go in g  up in  the meantime, and in  p art to  the f a c t  th a t  adjustm ents were made w ith  

the C ontractor , on account o f  h is  showing lo s s e s  on the v a r io u s jo b s .
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As o f  December 3 1 s t . ,  1921 , tlie  M aster C arpenter’ s t o t a l  e s t in a t e  

has "been overrun by $ 9 9 3 .9 9 . Taking in to  account the 10̂ & fo r  c o n t in g e n c ie s ,  

th ere  is  an unexpended balance o f  $ 4 ,7 0 1 .0 1 . The la r g e s t  overrun i s  shewn 

a g a in s t  "Change House" and amounts to  $ 2 ,2 0 8 .0 7 . O f f s e t t in g  t h i s ,  the charges 

to  "Coal Dock?* have been $ 2 ,0 9 3 .0 1  l e s s  than the e s t in a t e .

"CHIEF MECHANICAL ENGINEER'S DIVISION"

With th e  ex cep tio n  o f  "Shop Equipment", " E le c tr ic  H aulage", "Record

in g  Gauges", " T estin g  Machinery" and "Telephone System s", a l l  o f  the C hief 

M echanical E n gin eer’ s e s t in a t e s  were exceeded . T h is was due to  a s u b s ta n t ia l  

advance in  th e p r ic e  of equipment subsequent to  th e tim e th a t the E & A k s  

prepared.

In clu d in g  th e 1Cf/o f o r  c o n t in g e n c ie s ,  the C hief M echanical E n g in eer's  

e s t in a t e  overran by $ 1 2 ,9 3 0 .9 3 . T his i s  a 10°jo overru n , the t o t a l  e s t in a t e  

amounting to  $ 1 2 8 ,8 1 0 .

"STRIPPING"

A ccording to  our o r ig in a l  p la n s , 5 ,5 0 6 ,0 0 0  cu b ic yards o f  overburden  

were to  be removed from the B oein g  p rop erty  by th e W inston-Dear Company and our 

e s t in a te d  c o s t  fo r  sam e, e x c lu s iv e  o f  the 10̂ > fo r  c o n t in g e n c ie s ,  was $ .3 2 9 6  per  

yard . In clu d in g  the 1C$>, the E & A c o s t  p er yard was $ .3 6 2 6 .

As no s u ita b le  arrangem ents cou ld  be e f f e c t e d  w ith  the Rogers-Brown 

Company, we were o b lig e d  t o  r e s t r i c t  our s tr ip p in g  a lo n g  the n orth  l in e  of the 

p ro p erty , w hich cut down the t o t a l  s t r ip p in g  to  4 ,9 8 4 ,5 0 0  cu b ic sa r d s . On t h is  

b a s i s ,  our o r ig in a l e s tim a te  o f  $ 1 ,8 1 5 ,0 0 0 , e x c lu s iv e  of the lOjS, would have 

c a l le d  fo r  an average c o s t  of $ .3 6 4 1  fo r  moving 4 ,9 8 4 ,5 0 0  y a rd s , and w ith  the 

1 0 $ . 4 0 0 5  p er yard .

The overburden handled by th e  W inston-Dear Company a s  of December 

3 1 s t .  amounted to  3 ,7 3 4 ,9 3 5  y a rd s, the t o t a l  expense $ 1 ,5 9 9 ,9 1 2 .1 4  and the c o s t  

per yard $ .4 2 8 4 . On January 1 s t . ,  1922 , th ere was a b a lan ce o f  1 ,2 4 9 ,5 6 5  yards 

to  s t r ip  and to  b r in g  th e  c o s t  w ith in  our o r ig in a l e s t im a te , e x c lu s iv e  of 10‘S, 

i t  would have to  be moved f o r  $ .1 7 2 1  per yard , and w ith  the IQffo added, f o r  

$ .3 1 7 4 . The C ontractor should  c e r t a in ly  secu re an average c o s t  o f l e s s  than  

$ .3174  fo r  the rem ainder o f  the s tr ip p in g  and sh o u ld , th e r e fo r e , keep w ith in  

our o r ig in a l e s t im a te , 10̂ > fo r  co n tin g e n c ie s  b e in g  in c lu d ed .
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On the b a s is  o f  §*3296 per yard , our r e v is e d  s t r ip p in g ,  4 ,9 8 4 ,5 0 0  

y a rd s, would c a l l  fo r  an o u tla y  o f  $ 1 ,6 4 2 ,8 9 1 . The average c o s t  fo r  the 

3 ,7 3 4 ,9 3 5  yards handled to  December 3 1 s t . ,  1921, b e in g  $ .4 2 8 4 , a p r ic e  o f  

$ .0 3 4 4  p er yard would have to  be secu red  on the rem aining 1 ,2 4 9 ,5 6 5  yards to  

r e a l i z e  our o r ig in a l e s t im a te , e x c lu s iv e  o f  10/£>, and $ .1 6 5 9  p er yard w ith  the  

10u/o in c lu d ed . These c o s t s ,  o f  c o u r se , w i l l  not be r e a l iz e d ,  but w ith  th e  a d ju s t 

ments nade under our agreement w ith  th e  C on tractor , sh o u ld  average c lo s e  to  

$ .3 7  per yard fo r  th e  e n t ir e  jo b . W hile we w i l l  not overrun our E & A e s t im a te ,  

we would have by ap p roxim ately  $200 ,000  in  case  our es tim a ted  c o s t  p er  yard had 

been s e t  up a g a in s t  the c o r r e c t  amount o f  s tr ip p in g .

The bad muskeg co n d itio n s  in  our p it  and on th e dump, to g eth e r  w ith  

the u n s a t is fa c to r y  arrangem ents w ith  the Rogers-Brown Company, coverin g  j o in t  

u se o f  tra ck s  d uring  the f i r s t  year o f  our o p era tio n , r e s u lte d  in  r a is in g  the  

C ontractor’ s c o s ts  fo r  s tr ip p in g  beyond what th e y , or w e, had ex p ec ted . Many 

s e r io u s  d e la y s we re o ccasion ed  by th e f lo w  of muskeg in  our p i t ,  n e c e s s i t a t in g  

changes in  the o p era tin g  p la n s . As regards the dump, th e  C ontractor cou ld  not 

use the h ig h  t r e s t l e  on account o f  th e  muskeg w recking the benches and i t  was 

n ecessa ry  to  f i l l  the h o le s  by fan n in g  and r a is in g  from the ground l e v e l .  The 

dump ground had been sounded and a hard s tr a ta  encountered  a t  the bottom  of the  

muskeg. T his hard s t r a ta  proved to b e o n ly  a few f e e t  in  th ic k n e s s  and a 

co n sid era b le  depth  o f  muskeg was found to  e x i s t  below  i t .

At the tim e o f making our E & A , n e g o t ia t io n s  were g o in g  forward w ith  

th e  Bogers-Brown Iron  Company fo r  the u se  of t h e ir  tr a c k  in  co n n ectio n  w ith  our 

o p e r a t io n s . The W inston-Dear Company and o u rse lv es  f e l t  th a t t h i s  could  be  

worked out to  ad van tage, but su ch  d id  not prove to  be th e  ca se  and a f t e r  op eratin g  

under a j o in t  tr a c k  agreem ent w ith  the Rogers-Brown Iron  Company fo r  a t im e , i t  

was found n e c e ssa r y  fo r  the C ontractor to c o n str u c t  a second tra c k  between the  

p i t  and the dumps f o r  the e x c lu s iv e  use o f  the B oeing o p e r a t io n s .
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BOEING MIKE

AVERAGE MIKE ANALYSIS ON OUTPUT FOR YEAR 1921.

GRADE IRON PHOS. SILICA MANG

B oeing, 5 9 .0 6 .076 7 .1 9 1 .01

Boeing Lean Ore, 54 .96 .082 9 .7 7 1 .1 6

AVERAGE ANALYSIS ON STRAIGHT CARGOES FOE YEAR 1921. 

GRADE
Mine

IRON PHOS. SILICA MANG.

B oeing,

Boeing Lean Ore,

(No Shipm ents) 

(No Shipm ents)

ORE STATEMENT -  DECEMBER 31ST, 1921.

BOEING
BOEING 

LEAN ORE TOTAL

TOTAL
LAST
YEAR

On hand January 1 , 1921, 1 ,989 6 ,8 9 4 8 ,8 8 3 0
Output fo r  Year, 19 ,938 657 20 ,595 8 ,8 8 3

T o ta l, 21 ,927 7 ,551 29 ,478 8,883
Shipments, 0 0 0 0

Balance on Hand, 21,927 7 ,551 29 ,478

In crease in  Output, 

In crease in  Ore on Hand,

11 ,712

20,595

1921 — 2-8 Hour S h if t s  Jan. 1 s t  to  May 1 s t ,  1921.
Mine c lo s e d  A p r il 3 0 th , 1921.

1920 — 3-8  Hour S h if t s  Jan. 1 s t  to J u ly  1 s t ,  1920.
2-8 Hour S h if t s  J u ly  1 st to  Dec. 3 1 s t ,  1920.
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WADE AMD HELMER HINES

ANNUAL REPORT FOR 1921.

%
The t o ta l  p rod u ction  from th e  Wade and Helmer Mines for the year  

1921 amounted to  69 ,522  to n s , a l l  o f  w hich came from underground o p e r a tio n s .

The output from the Helmer was 13 ,935  ton s and from the Wade 55 ,587  to n s .

The p ro p er tie s  were c lo s e d  May 2 8 th  and no fu r th e r  m ining a c t i v i t i e s  were under

taken during the y ea r .

The average a n a ly s is  of the ore produced from th e  two p r o p e r t ie s  

during 1921 and th e  s to c k p i le s  a s  of January 1 s t . ,  1922, fo llo w :

Wade Ore Produced D uring 1921-------------
Helmer Ore Produced During 1921----------

Tons
55 ,587
13 .935

P e.
5 6 .7 7
5 6 .4 5

Phos
.0 6 4
.069

Mn.
1 .4 3
1 .27

S i l .
7 .49

10 .13

TOTAL & AVERAGES------------------------------------ 69 ,522 5 6 .7 1 .065 1 .40 8 .0 2

Vfe.de Ore in  S tock  January 1 s t . ,  1922- 
Helmer Ore in  S tock  January 1 s t ,1 9 2 2 -

77 ,271
2 0 .3 5 4

5 7 .2 2
56 .48

.0 6 4

.066
1 .2 7
1 .3 5

7 .5 0
1 0 .0 3

TOTAL & AVERAGES--------------------  ------------ 97 ,625 5 7 .0 7 •064 1 .2 9 8 .0 3

The la b o r s i t u a t io n  improved to  a c o n s id er a b le  ex te n t  during the w in ter  

o f  1921 and i f  o p era tio n s had con tinu ed  throughout the y ea r , we would have secu red  

much b e t te r  r e s u l t s .
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WADE MIBB QBE ESTIMATE OF JANT3ARY 1ST. 1922

The fo llo w in g  i s  an e s tim a te  of the ore in  s ig h t  a t  the Wade Mine 

on January 1 s t . ,  1921, th e  tonnage mined during the y ea r  and th e  es tim a te  o f  

January 1 s t . ,  1922*

A fa c to r  of 13 cu b ic  f e e t  per ton  was used in  t h i s  e s tim a te  and a 

10% d ed uction  made to  co v er  m ining lo s s  in  the ca se  o f  th e underground ores:

Tons
Ore in  s ig h t  Jan . 1 s t . ,  1921 (West D e p o s it ) -------------------------------------  1 ,4 2 1 ,0 0 0
Ore in  s ig h t  Jan . 1 s t . ,  1921 (E ast D e p o s it ) -------------------------------------  1 ,5 1 5 ,0 0 0
Ore in  s ig h t Jan . 1 s t . ,  1921 (Deacon D e p o s it ) ---------------------------------  175.000

TOTAL------------------------------------------------------------------------------------------------------- 3 ,1 1 1 ,0 0 0

Ore mined during 1921 (West D e p o s it ) -------------------------------------------------  55 ,587

Ore in  S ig h t Jan . 1 s t . ,  1922 (West D e p o s it ) -------------------------------------  1 ,3 6 5 ,0 0 0
Ore in  S igh t Jan . 1 s t . ,  1922 (E a st D e p o s it ) -------------------------------------  1 ,5 1 5 ,0 0 0
Ore in  S ig h t Jan . 1 s t . ,  1922 (Deacon D e p o s it ) ---------------------------------  175.000

TOTAL-------------------------------------------------------------------------------------------------------  3 ,0 5 5 ,0 0 0

No ore was mined from th e E ast or Deacon D ep o s its  during the year and 

a s  no development -srork m s  undertaken here or a t  th e  West D e p o s it , the e s tim a te s  

remain the same as on January 1 s t . ,  1921, d ed u ctin g  th e ore mined from the West 

D e p o s it .

The average grade o f  ore in  th e  s e v e r a l d e p o s it s  as o f  January 1 s t . ,  

1922, fo llo w s :

Tons F e. Phos Mn. S i l .  Mo i s .
West D ep o sit— ------  1 ,3 6 5 ,0 0 0  5 7 .9 0  .0 7 4  1 .0 5  6 .79  13 .25
E ast D ep o sit---------- 1 ,5 1 5 ,0 0 0  5 6 .9 1  .0 7 5  1 .8 3  7 .4 4  13 .50
Deacon D ep o sit------  80 ,000  5 6 .6 5  .045  1 .1 6  8 .0 4  12 .5 0

" ». ------  95 ,000  55 .77  .0 5 3  .4 2  8 .4 3  12 .5 0

F ollow ing are the tonnages and grades of ore in  the West D ep o sit above 

and below  the main haulageway:

Tons. Fe. Phos Mn. S i l .
Above Main L e v e l-— -  1 ,1 7 9 ,0 0 0 5 7 .8 5 .0 7 4 1 .3 3 6 .4 0

Below 1-^.in L ev e l------ 186 ,000 58 .1 1 .073 .7 4 7 .0 3

The tonnage by f o r t y  acre t r a c t s  on January 1 s t . ,  1922, is  a s  fo l lo w s ;

T ons.
SBk o f  SW| o f S e c t io n  1 2 , 58-19-------------  305 ,000
NB| o f  NWj o f  S e c t io n  13 , 58-19 ------------1 ,3 0 5 ,0 0 0

" » " " '* » » -----------  80 ,000
NWj; o f  o f  S e c t io n  1 3 , 58-19 ------------1 ,3 6 5 ,0 0 0

Non-Bessercer.
it n

Bessem er.
Non-Bessem er.
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F ollow in g  i s  an e s t in a t e  of the ore in  s ig h t  a t  the H einer Mine on 

January 1 s t . ,  1921, the tonnage mined during the year and th e  amount in  s ig h t  

January 1 s t . ,  1922.

A fa c to r  o f 13 cu b ic f e e t  per to n  was used  in  th e e s t in a t e  and a 10% 

d ed u ction  made far m ining lo s s  in  th e  case  o f  the underground o r e , 20% fo r  rock  

in  the open p i t  and 25% fo r  rock fo r  th e scram ore:

TTKT.MF/R UTTTR ORE ESTIMATE OF JANUARY ISO?.. 1922.

T ons.
Open P i t  Ore in  S igh t January 1 s t . ,  1921---------------------------------------------------- 15 ,000
Scram Ore in  S ig h t January 1 s t . ,  1921--------------------------------------------------------- 26 ,0 0 0
Underground Ore in  S ig h t January 1 s t . ,  1921--------------------------------------------- -8 2 .0 0 0

TOTAL ORE IH SIGHT JANUARY 1ST ., 1921--------------------------------------------------------123 ,000

TOTAL ORE MINED DURING 1921 (Underground)-------------------------------------------------13 ,935

Open P i t  Ore in  S igh t January 1 s t . ,  1922--------------------------------------------------  15 ,000
Scram Ore in  S igh t January 1 s t . ,  1922-------------------------------------------------------- 26 ,000
Underground Ore in  S ig h t January 1 s t . ,  1922---------------------------------------------  68 .000

TOTAL ORE IN SIGHT JANUARY 1S T ., 1922--------------------------------------------------------109,000

No developm ent work was undertaken a t  th e Helmer Mine during 1921 and 

th ere i s  no change in  the e s t in a t e ,  the 1921 p ro d u ctio n  b ein g  su b tra c te d . We 

do not a n t ic ip a te  d ev elop in g  any fu r th e r  ore in  the Helmer, in  f a c t ,  due to  the  

low grade and r e s t r ic t e d  m ining co n d itio n s  underground, we w i l l  probably be 

unable to  mine a s u b s ta n t ia l  p art o f t h i s  tonnage.

The average a n a ly s is  of the ore in  s ig h t  on January 1 s t . ,  1922,

f o l lo w s :

T ons. F e. Phos Mn. S i l .  M ois.
109 ,000  56 .0 0  .0 7 0  1 .3 5  9 .5 0  1 2 .5 0

Of the ore rem aining in  the Wade and Helmer M ines, 576 ,000  ton s w i l l  

be mined by th e open p it  method, 26 ,000  by scram to  p i t  and 2 ,5 6 2 ,0 0 0  ton s from  

underground o p e r a tio n s .
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GEHEBAL SURFACE

S tr ip p in g  o p era tio n s  -were conducted, to  January 19 th  and 20 ,232  cu b ic  

yards o f  overburden was h an d led . The s t r ip p in g  was taken  hack to th e open p i t  

l im it s  on th e f i r s t  bench. I t  was a d v isa b le  to  do t h i s  b e fo r e  the underground 

caves bad p rogressed  too fa r  a lo n g  th e edge o f  th e p i t ,  a s  t h i s  vrould have drawn 

m ateria l from th e  open p i t  area  and made an u nsafe fo o t in g  fo r  th e o p era tio n  o f  

our steam s h o v e l .

To com plete s tr ip p in g  o p era tio n s a t  the ife.de Mine, i t  w i l l  b e n ece ssa r y  

to  remove 162 ,500  yards a d d it io n a l  overburden. As we have a s u b s t a n t ia l  tonnage 

o f  open p i t  ore uncovered, i t  w i l l  probably be some tim e b efo re  any fu r th e r  s tr ip p in g  

i s  done.
/

A sm all fo rc e  o f  men was employed during January, February, March and 

a part of A p r il in  re p a ir  work on th e  four lo co m o tiv es  and two steam  s h o v e ls .

The dump cars were in  p r e t ty  good shape and p r a c t ic a l ly  no r e p a ir  work was r e 

quired  on them. The equipment i s  in  good shape fo r  a resum ption o f  s tr ip p in g  and 

ore o p e r a t io n s .

I t  was n ece ssa r y  to extend  the stock in g  t r e s t l e  16 b en ts to  accommodate 

the product from the Wade s h a f t .  An area  to  th e e a s t  o f th e o ld  sto ck in g  grounds 

was c le a r e d , graded and p lanked .

Some c lea n in g  was done around the mine grounds and lo c a t io n  during  

A p r il and May and a space was brushed to  th e  sou th  o f th e  tim ber yard , a s  a  s a f e 

guard a g a in s t  f o r e s t  f i r e s .  The w ater tan k , w hich s u p p lie s  the Wade lo c a t io n ,  vas  

em ptied and thorough ly  c lea n ed . R ep airs were made to  th e w ater l i n e s  in  s e v e r a l  

p la c e s .

The f i l l ,  carry in g  the Helmer in c l in e  t a i l ,  tr a c k , was widened to the  

south  w ith  n a te r ia l  from th e o ld  ?/ade rock p i l e .  I t  was n e c e ssa r y  to  do t h i s  work 

on accou n t of the wade ca v es p u ll in g  the o ld  f i l l .  The o ld  rock p i l e  m a te r ia l  

a t  the Wade was u sed , as we needed a l l  the space p o s s ib le  fo r  o r e .

Some r e p a ir s  were nade on th e Helmer in c l in e  in  p rep a ra tio n  fo r  sh ip 

ments from th e  p i t .  The guard fe n c e s  around the p i t  were a ls o  moved back in  

p la c e s  and g e n e r a lly  r e p a ir e d .

o
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The mines were c lo s e d  on May 28th  and a l l  sm all t o o ls  and su p p lie s  

were taken from the underground workings and s to r e d  in  th e  w arehouse. A dam 

was b u i l t  on th e Wade n a in  le v e l  to  th e w est o f  th e  s h a f t ,  a s  a  p r o te c t io n  

a g a in s t  f lo o d  w aters from th e  open p i t .

The fo r c e  was g r a d u a lly  reduced d uring  June, a s  v a r io u s  job s were 

com pleted , and by J u ly  1 s t . ,  but s i x  men were em ployed, pumping and p o l ic in g .  

T h is fo rce  was n a in ta in ed  throughout the b alance o f the y ea r .
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UNDERGROUND OPERATIONS

Underground ope r a t i  ons a t  the Wade and Helmer Mines v/ere c a r r ie d  

forward w ith  a  fo rce  o f  21 co n tr a c ts  from th e f i r s t  o f  the y ear  u n t i l  the  

m ines were c lo s e d  on May 2 8 th .

The p rod uction  r e a liz e d  from th e  two p r o p e r t ie s  during t h is  p er io d

' fo llo w s:

HELMER. WApE TOTAL
January------------ ---------- 2 ,3 8 6 8 ,608 10 ,994
February---------- ---------  2 ,5 0 4 10,059 12 ,5 6 3
March-------------------------  2 ,9 8 8 11 ,066 14 ,054
A pari 1-------------------------  2 ,879 14 ,326 17 ,205
May------------------- ---------  3 .178 11.528 14 .706

13,935 55,587 69 ,522

The :la b o r s i t u a t io n  had improved to  a co n sid era b le e x te n t  and we

were re p la c in g in fe r io r  men w ith  a b e t t e r  c la s s  o f  m in ers. I f  o p era tio n s  :

co n tin u ed , we would have "been a b le  t o  secure b e t te r  r e s u l t s .

The underground c o n d it io n s  a t  th e Wade Mine were s a t i s f a c t o r y  and 

when t h i s  p rop erty  i s  reopened, th ere  sh ou ld  he a d ec id ed  improvement in  th e  tons  

per man r e a liz e d  and th e  c o s t  p er t o n .  The cave has developed  g e n e r a l ly  and a 

s u b s ta n t ia l  mat has now been  e s ta b l is h e d . There sh ou ld  be very  l i t t l e  tro u b le  

w ith  sand runs in  the fu tu r e .

At the Helmer, we were n ot a b le  to  secu re  a fa v o ra b le  o p era tio n  on 

accou n t o f  the v ery  r e s t r ic t e d  woricable areas and the p resen ce of co n sid erab le  

w e ig h t. I t  was p o s s ib le  to work o n ly  from f iv e  to s i x  co n tr a c ts  and a  la rg e  

amount o f r e p a ir  work was n ece ssa r y  to  keep the tramways open on th e su b s . I f  

i t  were not fo r  the v er y  low overhead a g a in s t  th e Helmer o p e r a tio n s , th e  c o s t s  

here would be p r o h ib it iv e .

The wash from th e open p i t  has b locked  the Helmer p o r ta l  and when we 

resume underground work, i t  w i l l  be n ece ssa r y  to  do q u ite  a  l i t t l e  c le a n in g  

w ith  a steam  sh o v e l in  th e  open p i t ,  a s w e ll  as remove such sand and c l a y  a s  has 

washed in to  the main d r i f t .

We f e e l  th a t th e w eigh t a t  the Helmer Mine w i l l  d ecrease  somewhat, 

now th a t th e  cave i s  f u l l y  d ev e lo p ed . I f  th is  i s  the c a s e ,  o p era tio n s  here can
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be conducted to much, b e t t e r  advantage and we w i l l  o b ta in  b e t t e r  r e s u l t s .

We sh ou ld  be a b le  to  m ainta in  an output of 15 ,000  ton s per month 

from th e  Wade and Helmer underground workings w ithout any d i f f i c u l t y .

mES UNDERGROUND WORKINGS

"1440 Foot Sub-L evel"

C ontract No. 14 was engaged here th e f iv e  months th a t the mine 

operated  and No. 17 during the months of January, February and March. When 

th e  mine was c lo s e d , No. 14 was s l i c in g  out the sm all p i l l a r  along the ta c o n ite  

capping a t  th e  sou th  s id e  o f th e sub.

The d ep o sit a t  th is  e le v a t io n  was 220* lon g  and averaged  100' in  

w id th . The ore was o f  v er y  f a i r  grade and e n t ir e ly  f r e e  from seams of r o c k .

Due to  the p resen ce o f a d ry , b u t very  fr e e  running san d , i t  was n ece ssa r y  to  

use co n sid era b le  care in  m ining and th e  co verin g  boards were d ou b led . In s p it e  

o f  th e p a in s tak en , s e v e r a l sand runs occurred , which d elayed  o p era tio n s  and 

added to th e c o s t .  The ore on t h i s  sub has now been about exhausted  and we do 

not a n t ic ip a te  trou b le w ith  th e sand below .

"1420 Foot S u b -le v e l"

C ontract No. 4 was employed a t  t h i s  e le v a t io n  th e  f i r s t  th ree  months 

o f  the year and No. 5 the e n t ir e  f iv e  m onths. These gangs s l i c e d  out p i l l a r s  

a lon g  th e open p i t  l i m i t s ,  drawing back toward No. 904 r a i s e .  On account o f  

safeguard ing  o p era tion s on th e  1440' su b , i t  was n e c e ssa r y  to  t r a n s fe r  No. 4 

and con fin e  No. 5 ’ s work to  th e t e r r i t o r y  ad jacen t to  the n orth  shore l i n e .

When the 1440' sub i s  exh au sted , from two to  th ree  c o n tr a c ts  w i l l  be employed 

on the 1 4 2 0 '.

The grade of ore mined here i s  above the average fo r  the mine and w ith  

th e  e x c e p tio n  o f th e m a te r ia l ly in g  a lo n g  th e  shore l i n e  c o n ta c t ,  th e re  are no 

seams of t a c o n it e .

"1410 Foot Sub-L evel"

C ontract No. 6 sp en t the month o f January in  s l i c i n g  out a p i l l a r  a t  

t h is  e le v a t io n  a d ja cen t to  No. 902 r a is e .  T his gang was then  tr a n s fe r r e d  to  

th e  1400' su b . W hile some developm ent vrork has been done a t  t h i s  e le v a t io n  

a lon g  the north  shore l i n e ,  i t  w i l l  n o t be p o s s ib le  to  do any s l i c i n g  o p era tion s  

u n t i l  work a t  the 1420* e le v a t io n  i s  com pleted .
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"1400 Foot Sub-Level11

F ive c o n tr a c ts ,  N os. 2 ,  6 ,  1 0 , 12 and 1 5 , were engaged h ere in  

January. One gang was added in  February and when the mine was c lo s e d , a fo rc e  

o f  s i x  c o n tra c ts  was em ployed. A l l  the p i l l a r s  were s l i c e d  hack from th e  

O liv er  Iron  M ining Company’ s boundary to  the h orse o f  ta c o n ite  w hich cu ts  a c r o ss  

th e  d ep o sit  in  the v i c i n i t y  o f  N os. 9 and 10 r a i s e s .  No. 15 was s l i c i n g  out 

the l a s t  p i l l a r  near No. 10 r a is e  and th e  r e s t  o f  the fo r c e  was engaged in  

s l i c in g  and ca v in g  between th e ta c o n ite  h orse and N os. 702 and 902 r a i s e s .

The p rev io u s e x p lo r a tio n s  d id  not show th e  p resen ce o f  t h i s  h orse o f  

t a c o n it e ,  which averaged  from 10* to  25’ in  w id th . The ore ly in g  a g a in s t  the  

ta c o n ite  was o f  ra th er  low  grade and se v e r a l seams o f  rock  from 6" to  1' in  

w idth were encountered some d is ta n c e  from th e  h o r se . C onsiderab le w eight 

developed  on t h i s  sub and i t  was n ece ssa r y  to  do an a p p rec ia b le  amount o f r e p a ir  

work.

With the ex c ep tio n  o f  the shore l i n e  w orkings, where a c t iv e  m ining 

o p era tio n s cannot be conducted u n t i l  work on th e  subs above i s  com pleted , the  

d ep o s it  a t  t h is  e le v a t io n  is  now about exh au sted . The s o - c a l le d  shore l in e  

area i s  approxim ately  200’ x  200*. Of co u rse , th ere i s  the tra ck  p i l l a r  to th e  

so u th e a s t , which cannot be a tta ck ed  u n t i l  our sh a ft  i s  abandoned and f in a l  c le a n  

up work s ta r te d .

”1390 Foot Sub”

C ontracts N os. 7 , 8 ,  9 and 18 were employed here in  January, N os. 3 

and 11 b ein g  added in  February and N os. 4 and 17 in  A p r i l .  D r if t s  were extended  

from N os. 601 , 602, 603, 801 , 802 and 803 r a i s e s  and the d e p o s it  b lock ed  out 

between th e  track  p i l l a r ,  open p i t  l im i t s  and the O liv e r  Iron  M ining Company’ s 

boundary. S l ic in g  and cav in g  o p era tio n s had been s ta r te d  a lo n g  the O liv e r  l in e  

and the tra c k  p i l l a r  when the mine was sh ut down. In  the o ld  workings to  the  

n o rth , N os. 8 ,  17 and 18 s l i c e d  out p i l l a r s  and caved back to  N os. 502 , 701 

and 703 r a i s e s .  A fo rce  o f  s i x  or seven  c o n tr a c ts  w i l l  be employed a t  t h is  

e le v a t io n  fo r  s e v e r a l  a d d it io n a l m onths. I t  w i l l  then  be n ece ssa r y  to  tr a n s fe r  

th e gangs to  the n ext sub b elow , a s  th e p i l l a r s  a t  t h i s  e le v a t io n  are exh au sted .

The 1390' sub workings were much f r e e r  from rock  than the 1400’ and 

th e horse o f ta c o n ite  had about p r a c t ic a l ly  d isap p eared .
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As was th e ease on the 1400' su b , the a rea s  a lo n g  the north  shore  

l in e  and open p i t  l im it s  cou ld  not be a tta ck ed  u n t i l  th e  d e p o s it  i s  exhausted  

on th e  subs ab ove.

"F ir s t  L ev e l"

C ontract No. 1 was employed th e  f i r s t  two months o f  the year in  

d r iv in g  ahead toward th e  e a s t  d e p o s it  on the f i r s t  l e v e l .  Water was encountered  

in  February in  t h is  heading in  the v i c i n i t y  o f  No. 3319 d r i l l  h o le .  I t  was then  

n ece ssa r y  to  do some d itc h in g  and a f t e r  th e  com p letion  o f  t h i s  jo b , the gang was 

engaged in  opening the p la t  a t  th e s h a f t ,  d r iv in g  a  d r i f t  fo r  our t a i l  tra c k  and 

in s t a l l in g  the ro ta r y  dump. T h is work was a l l  com pleted  in  A p r i l ,  but a s  we d id  

not deem i t  a d v isa b le  to  tak e a chance on in c r e a s in g  th e  f lo w  o f  w a ter , work in  

the heading was not resumed and No. 1 was tra n sfe r r e d  to  o r e . The b r e a s t  o f  the  

f i r s t  l e v e l  is  now 450' from th e  s h a ft  and when underground o p era tio n s  are  

resumed, we w i l l  push ahead h e r e , a s  i t  i s  a d v isa b le  to  d evelop  the e a s t  d e p o s it  

w ithout fu r th er  d e ia y . The grade o f ore in  th e e a s t  d e p o s it  i s  somewhat under 

th a t  o f  the w est ore body and i t  i s  a d v isa b le  to  mine t h i s  ore w h ile  we s t i l l  

have the h igh  grade m a te r ia l in  th e  open p i t .  The ir o n  co n ten t of th e e a s t  d e p o s it  

i s  about a p o in t  under th a t of th e  w est ore b ody. The manganese, however, i s  

• 72 h igh er  and th e s i l i c a  .7 0  h ig h e r .

Hrcr.MFiB nwn?,Rgaoi3ND workings

"1443 Foot Sub"

C ontract No. 2 was engaged a t  t h is  e le v a t io n  during the f i v e  months 

th a t the mine o p era ted . The gang s l i c e d  a b lo ck  o f  ground 80' in  le n g th  and 

averag in g  40* in  w id th  back from the open p i t  f a c e .  On account o f  e x c e s s iv e  

w eig h t, o p era tio n s had to  be d isco n tin u ed  here and No. 2 s ta r te d  s l i c i n g  a t  

th e w est end of th e  su b . The w eigh t had p r e t ty  w e l l  su bsided  in  May and the 

gang had s ta r te d  s l i c i n g  out the 60* p i l l a r  s ta n d in g  betw een the w est workings 

and t h e ir  o ld  room. I t  w i l l  req u ire s e v e r a l months* work by one gang to  

exhaust the ore a t  t h i s  e le v a t io n .  With the e x c e p t io n  o f  the m a te r ia l a lon g  

th e north  shore l i n e ,  the ore a t  t h i s  e le v a t io n  a v erages c lo s e  to  58'fe.

"1433 Foot Sub-L evel"

C ontract No. 6 was employed a t  t h is  e le v a t io n  during the e n t ir e  f iv e  

month p eriod  s l i c i n g  and cav in g  back toward th e open p i t  fa c e  in  the v i c i n i t y
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o f  Nos* 2 and 3 r a i s e s .  C ontracts N os. 3 and 5 were added to  the fo r c e  in  May 

and "began a tta c h in g  the p i l l a r s  ju s t  "back from th e  open p i t  f a c e .

From one to  two gangs w i l l  be employed here fo r  s e v e r a l months when 

work i s  resumed. The ore averages about 57/6 ir o n . I t  was n ot p o s s ib le  to  do 

much WDrk a lon g  the open p it  fa c e  w h ile  th e  w eight was e x c e s s iv e ,  b ut we now 

f e e l  th a t the g en era l se tt le m e n t has su bsided  and th a t the p i l l a r s  can be taken  

w ith  s a fe ty .

" 1410 Foot Sub'1

From two to  fo u r  c o n tra c ts  have been engaged a t  t h i s  e le v a t io n  during  

th e f i r s t  f iv e  months o f  1921. C ontract No. 1 s l i c e d  and caved out the d e p o s it  

between th e  north  shore l in e  and th e sand capping in  th e  v i c i n i t y  of No. 3 r a i s e ,  

No. 7 s l i c e d  and caved back a lon g  the open p i t  fa c e  a t  the so u th ea st end o f the 

su b , w h ile  N os. 1 and 3 d id  some developm ent work from No. 0 r a is e  and s l i c i n g  

op eration s had been s ta r te d  a lo n g  th e  sou th  l im it s  betw een N os. 1 and 7 rooms.
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AGO IDEM1 S

The fo llo w in g  l i s t  shows the a c c id e n ts  w hich occurred a t  the Wade-

Helmer Mines during 1921 and were se r io u s  enough to  he reported :

BLIP DOBS PE

In ju red ---------------------------------------------------------------------------------------- January 2 7 th , 1921,
O ccupation----------------------------------------------------------------------------------- M iner,
N a t io n a li ty ---------------------------------------------------------------------------------E n g lish ,
Time L ost------------------------------------------------------------------------------------ 88§ Days,
Compensation P a id -----------------------------------------------------------------------$206*25,

Remarks: Dobson and h is  p a rtn er  were p u ttin g  in  an open s e t  in  No, 6 co n tra c t
a t  the Helmer M ine, A la r g e  chunk o f  ore f e l l  from the s id e ,  s t r ik in g  
Dobson’ s r ig h t  fo o t  and a n k le .  He su s ta in e d  severe  b r u is e s ,  con tu sion s  
and legam entous s t r a in  o f  r ig h t  f o o t .

ARTHUR MUTTON

Injured----------------------------------------------------------------------------------------February 16 th , 1921,
O ccupation-----------------------------------------------------------------------------------M iner.
N a t io n a li ty ---------------------------------------------------------------------------------E n g lis h .
Time L o st--------------------------------------------------------------------------------------15^ Days.
Compensation P aid---------------------------------------------------------------------- $ 2 3 ,7 5 .

Remarks; At the time o f  the a cc id en t Mutton was engaged in  sh o v e lin g  ore in to  a 
wheelbarrow, w h ile  h is  p artn er was p ick in g  a h itc h  fo r  tim b er. Mutton 
stood  too  c lo s e  to  h is  p a r tn e r , who in  r a is in g  h is  p ic k ,  s tru ck  and 
in f l i c t e d  a puncture wound on the back  o f  h is  l e f t  band.

TONY BOMB10H

Injured---------------------------------------------------------------------------------------- A p r il 1 1 th , 1921.
Occupation----------------------------------------------------------------------------------- M iner.
N a tio n a lity --------------------------------------------------------------------------------- A u str ia n .
Time L ost-------------------------------------------------------------------------------------17 D ays.
Compensation P aid -----------------------------------------------------------------------$ 2 7 .5 0 .

Remarks: Bombich and h is  p a rtn er  were l i f t i n g  a la r g e  chunk o f  t a c o n it e .  The 
chunk s lip p e d  from h is  p a r tn e r 's  hands and caught Bombich's thumb, 
cau sin g  a cru sh in g  in ju ry  to  d i s t a l  phalanx o f  h is  r ig h t  thumb, w ith  
the lo s s  o f  n a i l .

ELI DKL1CH

Injured---------------------------------------------------------------------------------------- A p r il 29 th , 1921.
Occupation----------------------------------------------------------------------------------- M iner.
N a tio n a lity --------------------------------------------------------------------------------- S erb ia n .
Time L ost-------------------------------------------------------------------------------------35g- D ays.
Compensation P a id -----------------------------------------------------------------------$ 6 8 .7 5 .

Remarks; D elich  was p ick in g  out a h itc h  fo r  tim b er. A p ie c e  o f  ore slabbed
o f f  the b rea s t  o f  th e d r i f t ,  s t r ik in g  him on th e back and ca u sin g  
a co n tu sio n  o f  back in  r ig h t  lumbar r e g io n .

1M4.DE AND HELMER MINES .
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In ju red-----------------
O ccupation------------
N a t io n a li ty ----------
Time L o st--------------
Compensation Paid-

KNUTE KAEI20N

-May 7 th , 1921. 
-Timberman. 
-S can d in av ian . 
~34-|- D ays. 
-$ 7 1 .2 5 .

Remarks: K arlson and se v e r a l o th ers  were h o is t in g  a lo a d  o f la g g in g . In
tr y in g  to  gu id e the lo a d , K arlson  caught h is  thumb between th e rope 
and p u l le y .  He su sta in e d  la c e r a t io n  o f  thumb o f  h i s  l e f t  hand, 
palmar su r fa c e .

JOHN PETOSA

In ju red -----------------
O ccupation------------
N a t io n a li ty ----------
Time L ost--------------
Compensation Paid-

-May 1 2 th , 1921.
-Timberman.
- I t a l i a n .
-4 2  D ays. 
-$ 9 0 .0 0 .

Remarks: P etosa  s tr a in e d  h is  back in  l i f t i n g  a heavy p ie c e  o f  tim b er.
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ANALYSIS OF COST SHEET

For purposes o f  a n a ly s i s ,  the co s t  sh ee t co v er in g  the underground, 

work a t  the Wade-Helmer Mines fo r  the f i r s t  f iv e  months o f  1921 i s  compared 

w ith  the same p er io d  o f  1920.

The p rod uction  and c o s ts  per ton  under th e  s e v e r a l main ca p tio n s  

fo r  th e f i r s t  f iv e  months of 1920 and 1921 fo llo w :

1920 1921

Tonnage--------------------------------------------- ---------------  54 ,726 69,522

Underground C o sts--------------------------- ---------------  $ 2 ,2 8 0 $1 ,908
Surface C osts---------------------------------- ---------------  ,391 .191
G eneral Mine A ccounts-------------------- ---------------  .230 .181

COST OF PRODUCTION--------------------------

"UNDERGROUND COSTS"

---------------  $ 2 ,9 0 1 $ 2 ,2 8 0

Under t h i s  c a p tio n , a l l  item s vd th  the ex c e p tio n  o f  "Development in  

Hock?', "T inkering", " V e n tila t io n " , "Compressor & A ir  P ip es" , "Compressor & Power 

D r il ls "  and " E le c tr ic  Tram P lant"  showed a d ecrease  in  the c o s t  per ton  fo r  1921, 

as compared w ith  the p rev iou s y ea r .

"Timbering" was $ .0 2 9  per ton  h igh er in  1921, due to  th e e x c e s s iv e  

weight encountered  a t  the Helmer Mine and the n e c e s s i t y  of p u tt in g  in  props and 

re p a ir in g , p rep aratory  to c lo s in g  the p r o p e r t ie s .

There was no " V e n tila t io n  Expense" in  1920, whereas in  1921 t h is  

amounted t o  § .0 0 2  p er to n . The wark was done on the upper Wade subs and the  

F ir s t  L ev el.

The purchase o f  d r i l l s ,  ex ten d in g  a i r  l i n e s  on th e  f i r s t  l e v e l ,  

overhau ling  the com pressor and malting rep lacem ents to  n ach in es in  1921 r e s u lte d  

in  showing an in crea se  of >#.053 per ton  to  th e se  a c c o u n ts .

" E le c tr ic  Tram Equipment" was $ .0 1 1  p er  to n  h ig h er  in  1921, due to  the  

charging out o f  a co n sid era b le  q u a n tity  of r a i l  and equ ipp ing the f i r s t  l e v e l  fo r  

motor h aulage.

There was an in cr ea se  o f  $ .0 3 8  per ton  in  "Development in  Hock?' fo r  

1921, a s  compared w ith  1920. C om paratively l i t t l e  rock work was undertaken  

during the f i r s t  f iv e  months o f  1920, whereas in  1921 the f i r s t  l e v e l  was

W&.DE AMD HELMER MIKES
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extended and th e  p la t  and t a i l  tra ck  room c u t ,  a l l  in  t a c o n it e .

The d ecrea se  o f  $ .3 0  per ton  in  the item  "Stoping" was the r e s u lt  o f  

a 15% d ecrease o f  wages February 1 s t . ,  1921, and the fa c t  th a t co n tra c t working 

co n d itio n s  were more fa v o r a b le . More gangs were engaged in  s l i c i n g  o p era tio n s  

in  1921.

The hand tramming on the Wade upper subs was d isco n tin u ed  in  1921 and 

th ere  was l e s s  t r a n s fe r r in g  n ece ssa r y  on th e Helmer su b s , ex p la in in g  th e  d ecrease  

o f  $ .0 5 4  per ton  in  t h i s  acco u n t.

The item  "Pumping" was $ .0 8 7  per ton low er in  1921. The 1921 tonnage 

was la r g e r  for th e f i r s t  f iv e  months o f  the y ea r , l e s s  w ater was handled and the  

steam pump in  the open p i t  sump was rep la ced  by a sm a ll e l e c t r i c  t r ip l e x  p lu n ger , 

e f f e c t in g  a s u b s ta n t ia l  sa v in g .

The la r g e r  tonnage handled and low er s a la r ie s  p a id , r e s u lte d  in  a 

d ecrease of $ .0 2 3  to  th e  item  "Underground S up erin ten dence" .

The la r g e r  tonnage handled w ith  l e s s  charges for  m aintenance of "Hand 

Tramming Equipment" r e su lte d  in  a d ecrease  of $ .0 1 2  per ton  fo r  t h i s  item .

The m aintenance charges a g a in s t  "Pumping Equipment" were much l e s s  in  

1921 and t h is  item  showed a d ecrea se  o f $ .0 3  p er to n . The steam pumps were over 

hauled in  1920.

"SURFACE COSTS"

A ll  accoun ts under t h i s  c a p t io n , ex cep t "D ocks, T r e s t le s  & P ock ets" , 

showed a d ecrease in  th e  c o s t  per ton  for 1921.

"Docks", T r e s t le s  & Pockets" was $ .0 0 1  per to n  h ig h er  in  1921, due to  

the co s t  of ex ten d in g  the Wade s t o c k p i le  beyond the o ld  grounds.

The item  "H oisting" was $ .0 1  p er ton  low er in  1921, due t o  a d ecrease  

in  wages and a la r g e r  output r e a l iz e d  p er  s h i f t .

There was a d ecrease o f  $ .0 5 1  per to n  to  the account "S tocking  Ore" 

fo r  1921. During 1920 th e  p i l e  was fann ed , whereas in  1921 the ore was dumped 

from a t r e s t l e ,  which had been la r g e ly  charged out in  1 9 2 0 . The d ecrease  in  

wages February 1 s t . ,  1921, was a ls o  an item  in  the low er c o s t  p er  to n .

On account o f  th e extrem ely  m ild  w in ter  o f  1921 , req u ir in g  l e s s  co a l  

fo r  h ea tin g  p u rp oses, and th e  red u ctio n  in  w ages, the heading "Dry House" was 

lower by $ .0 0 5  p er to n .

fh e  "General Surface Expense" was $ .0 7 7  per to n  low er in  1921, due
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to  there bein g  l e s s  men employed, and the red u ctio n  in  wages February 1 s t .

The m aintenance charges to  " H oistin g  Equipment” , " S h aft" , "Top Tram 

Equipment" and "Mine B u ild in g s" , was cu t down d ec id e d ly  in  1921, th e la r g e r  

part of the r e p a ir  work h aving  been undertaken during the l a t t e r  p art o f  1920, 

and the c o s t  p er ton  fo r  th e se  item s showed a d ecrease o f  §*058 per to n .

"GENERAL MINE ACCOUNTS"

E xcep ting  fo r  "P ersonal In ju ry  Expense", a l l  item s under t h i s  ca p tio n  

were low er fo r  1921.

"P ersonal In ju ry  Expense" was $ .0 1 1  p er ton  h ig h er  fo r  1921, due to  the  

se tt le m e n t o f  s e v e r a l c a s e s ,  th a t o f  P ete  Schem ich a lon e am ounting to  $ 7 8 0 .0 0 , 

and the le g a l  expense r e s u lt in g  th erefrom .

The item  "Insurance" was $ .0 0 2  per to n  l e s s ,  due t o  the la r g e r  tonnage 

handled in  1921.

While th ere  was somewhat l e s s  en g in eer in g  work req u ired  during 1921, 

the p r in c ip a l reason  fo r  th e $ .0 1 2  red u ctio n  in  the c o s t  per ton  fo r  1921 was the  

low er s a la r ie s  p a id .

There was a d ecrea se  o f  $ .0 0 3  p er  to n  fo r  "A nalysis"  in  1921. The number 

o f  d eterm in ation s was le s s  and th e  p r ic e  p er d eterm in a tio n  low er.

Due to  a red u ctio n  in  s a la r ie s  and th e  la r g e r  tonnage h and led , th ere  

was a decrease of $ .0 4 2  per ton  in  th e 1921 accou n ts "Mine and D i s t r i c t  O ff ic e " .

WADE AND HELMEB MINES.



HELMER-WADE MINE

AVERAGE MINE ANALYSIS ON OUTPUT FOR YEAR 1921.

GRADE IRON PHOS. SILICA MANG.

Helmer, 56 .45 .069 1 0 .1 2 1 .27

Wade, 5 6 .7 7 .064 7 .5 1 1 .4 3

AVERAGE ANALYSIS ON STRAIGHT CARGOES FOR YEAR 1921.

Mine
GRADE IRON PHOS. SILICA MANG.

Helmer, (No Shipm ents)

Wade, (No Shipm ents)

ORE STATEMENT -  DECEMBER 31ST, 1921.

HEIAIER WADE TOTAL

TOTAL
LAST
YEAR

On hand January 1, 1921, 6 ,419 2 1 ,6 8 4 28 ,103 3 1 ,208
Output fo r  Year, 13,935 55 ,587 69 ,522 240,143

T o ta l, 20 ,3 5 4 77,271 97 ,625 271,351
Shipm ents, 0 0 0 243,248

Balance On Hand, 20 ,3 5 4 77 ,271 97 ,625 28 ,103

Decrease in  Output,' 28 ,787 141 ,834 170,621

In crease in  Ore on Hand, 13 ,935 55,587 69 ,522

1921 — 2-8  Hour S h if t s  Jan. 1 s t  to May 2 8 th , 1921.
Mine c lo s e d  May 27 th , 1921.

1920 — 2-8  Hour S h if t s  Jan. 1 s t  to  May 2 1 s t ,  1921 (H elm er).
1 -  8 Hour S h if t  May 2 1 st to  D ec. 3 1 s t ,  1921(H elm er).

2 -  8 Hour S h if t s  for  Year (Wade Underground).
2-10 Hour S h if t s  May 1 s t  to Nov. 23rd , 1920 (Wade P i t ) .

HELMER-WADE MINE.
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HELLER-WADE MIRE 

SHIPMEHTS FOR YEAR 1921.

GRADE POCKET STOCKPILE TOTAL

TOTAL
LAST
YEAR

Helmer, 0 0 0 42,407

Wade, 0 0 0 200 ,841

To t« il, 0 0 0 243,248

T ota l Last Year, 243,248

D ecrease, 243 ,248



WADE-HELI.iBR MINE (SHAFT)

COMPARATIVE MINING COST FOR YEAR.

1 9  2 1 1 9  2 0 INCREASE DECREASE

Product
"

69,522 123,843 5 4 ,321

Underground C osts 1 .908 2 .280 .372

Surface C osts .191 .336 .145

General Mine Accounts .182 .216 .034

C ost o f Production 2 .281 2 .8 3 2 .551

P la n t Account .120 .160 .040

Equipment .003 .007 .004

Taxes .216 .325 .109

C en tral O ff ic e .068 .095 .027

C ontingent Expense .008 .008

I d le  Expense .779 .779

C ost Adjustment .211 .002 .209

C ost on S to c k p ile 3 .6 8 6 3 .421 .265

Loading & Shipping .105 .105

M isce lla n eo u s D eb its & C red its .038 .061 .023

T otal Cost on Cars 3 .7 2 4 3 .5 8 7 .137

No. Days Op abating 125 309 184

No. S h if t s  & Hours 2-8h r 2-8 h r

Average D a ily  Product 556 401 155

COST OF PRODUCTION

Labor 1 .4 9 2 1 .9 3 8 .446

S u p p lies .789 .8 9 4 .105

T otal 2 .281 2 .8 3 2 .551

Mine c lo se d  May 2 8 , 1921.

MDE-HELMER SHIFT.



■JW.DE-HED.iER UNDERGROUND

COMPARATIVE WAGES AND PRODUCT

1 9  2 1 1 9  2 0 INCREASE DECREASE

PRODUCT 69,522 123,843 54,321
No.Hours and S h if t s 2-3hr 2-3hr

AVERAGE NO.MSN WORKING
Surface 13 31 18
Underground 51 33 37

T ota l 64 119 55
AVERAGE WAGES PER DAY

Surface 5 .62 6.19 • 57-9 • 20/0
Underground 5 .43 6 .56 1 .1 3 -1 7 .2 2

T ota l 5 .47 6 .47 1 .0 0 -1 5 .4 5
WAGES PER MONTH OF 25 DAYS

Surface 140 .50 152.50 12 .00
Underground 135.75 164 .00 28.25

T ota l 136.75 161.75 25.00
PRODUCT PER MAN PER DAY

Surface 17.88 12.70 5 .1 8
Underground 4 .48 4 .5 0 .0 2

T ota l 3 .58 3 .33 .25
LABOR COST PER TON

Surface .314 .487 .173
Underground 1.212 1 .457 .245

T ota l 1 .526 1 .9 4 4 .418

AVG. PRODUCT BRK'G & TRivl'G 6 .2 5 6 .55 .30
" WAGES CONTRACT MINERS 5 .6 7 7 .03 1.36
" " " TRAMMERS
" " " LABOR 5.67 7.03 1 .36

TOTAL NUMBER OF DAYS
Surface 3,889 9 ,7 5 3 x 5,864:2-
Underground 15,506 27,496-1- 11,990-1-

T ota l 19 ,395 37,2491 1 7 ,8 5 4 i

AMOUNT FOR LABOR
Surface 21837.15 60365.55 38528.40
Underground 84239.98 180462.58 96222.60

T ota l 106077.13 240828.13 134751.00

Proportion Surface to  Underground Men:

1921 -  1 t o  3 .92  
1920 -  1 to  2 .8 4  
1919 -  1 to  3 .14  
1918 -  1 to  3 .59

Mine c lo se d  May 28, 1921.
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WADE-HELMER P IT

COMPARATIVE WAGES AND PRODUCT

1 9  2 1 1 9  2 0

116 ,300
1-10
2-10

27

27

6.38

6 .38

13.87

13.87

.460

is*

.460

8 ,334^

8 ,3 8 4 f

53494.83

53494.83

PRODUCT

AVERAGE NO.MEN WORKING 
Surface  
Underground 

T ota l
AVERAGE WAGES PER DAY 

Surface  
Underground 

T o ta l

WAGES PER MONTH 25 DAYS 
Surface  
Underground 

T ota l
PRODUCT PER MAN PER DAY 

Surface  
Underground 

T ota l
LABOR COST PER TON 

Surface  
Underground 

T o ta l

AVG.PRODUCT BRK'G & TRM'G 
" WAGES CONT.MINERS 
" " " TRAMMERS
........................  LABOR

TOTAL NO.DAYS 
Surface  
Underground 

T ota l

AMOUNT FOR LABOR 
Surface 
Underground 

T otal

Proportion S urface to  Underground Men:

1919 -  1 to  3 .67  
1913 -  1 to  2 .77

Line le a se d  to  C .C .I .C . J a n .2 ,1 9 1 8 , In 1919 Wade & Helmer were 
operated as sep a ra te  u n i t s .  In 1920 th e  two were combined and 
operated as P it  and Underground. No men employed at P it  during 1921.
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WADE-HELMER MINE.

TIMBER STATEMENT FOR THE YEAR ENDING DECEMBER 31, 1921.

AVG.PRICE
v  ■

AMOUNT AMOUNT

—

KIND LINEAL FEET PER FOOT 1 9  2 1 1 9  2 0

8" to  10" Timber 33 ,600 2 ,9 7 8 .3 8 4 , 099 .10

10 to  12 " 71,016 6 ,3 9 1 .4 4 1 2 ,2 9 7 .3 0

T otal 104,616 .0896 9 ,3 7 0 .3 2 1 6 ,3 9 6 .4 0

LINEAL FEET PER 100'
r

6* Lagging 265,000 .806 2 ,1 7 7 .5 0 4 ,6 6 1 .0 0

Poles 17 ,500 2 .44
Bd.Meas.

427 .5 0 1 ,3 1 3 .0 0

Covering Boards 211,336 2 .536 5 ,4 6 4 .5 8

T otal 8 ,0 6 9 .5 8 6 ,4 7 9 .0 0

Product

—

69,522 122,639

Ft.Timber per ton  o f ore 1 .49 1 .548

" Lagging " 3 .88 4 .4

" " per f t .  o f tim ber 2 .58 2 .8 4

Cost per ton  fo r  tim ber .1348 .1336

" " la g g in g .0313 .0330

" " p o les .0062 .014

" " coverin g  boards .0737

" " a l l .2510 .1364

Equivalent s t u l l  tim ber to  bd .measure 187,842 350,958

Feet Bd.measure per ton  o f ore 2 .702 2.861

T otal co st for  tim b er, e t c . ,  1921 17439.90

" " 1920 22875.40

Mine c lo sed  May 28, 1921.

d r u
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VADE-HE1MER MINE

STATEMENT OP EXPLOSIVES USED FOR STOPING & DEVELOPING IN ORE (BREAKING ORE)

KIND QUANTITY
AVERAGE
PRICES

AMOUNT
1921

AMOUNT
1920

30# P ow d er---------------------- --- 3 6 ,5 5 0 .1 6 8 2 6 ,1 5 0 .8 4 9 ,9 6 4 .4 1

40# » -------------------------- 1 ,0 5 0 .1737 182.43 723 .47

60# " -------------------------- 100 .2225 2 2 .2 5 2 8 .8 4

T ota l Powder ----- 3 7 ,7 0 0 .1685 6 ,3 5 5 .5 2 1 0 ,7 1 6 .7 2

Fuse - - - - - - - - - - - 82 ,000 8 .7 0 713.40 1 ,2 6 1 .7 3

Caps -------------- ----------------- --- 26 ,400 14.60 3 8 5 .4 4 5 7 0 .3 5

Cap C rim p er s-------- ------------- 24 .479 11 .50 5 .2 5

T o ta l F use, E tc . - 1 ,1 1 0 .3 4 1 ,8 3 7 .3 3

T ota l A ll  E x p lo s iv e s  - 7 ,4 6 5 .8 6 1 2 ,5 5 4 .0 5

P r o d u c t -------------------------  - 69 ,522 122 ,689

Pounds Powder p e r  ton  o f  ore .5424 .5530

Cost p er  ton  f o r  Powder - .0914 .0873

» » » » P use, Caps, E tc . .0160 .0150

n ” * *  A l l  E x p lo s iv es .1 0 7 4 .1023

Avg. P rio e  p er  Lb. fa r  Powder .1685 .1580 '

Por o p era tin g  conditions see "Comparative wages & Product".

WAD8-HELMER MINE



ANNUAL REPORT FOR THE YEAR ENDING DECEMBER 51st. 1921

Ishpem ing, M ichigan,

January 1 0 , 1922 .

ENGINEERING DEPARTMENT.

Mr.M.M.Duncan, V ice P r e s .  & Gen.M gr.,

B u ild in g .

Dear S i r : -

The fo llo w in g ’ rep o r t o f  th e E n gineering Department i s  h erew ith  

handed to you . The photographic maps and view s w hich form  p art o f  t h i s  

report have "been hound and the hooks la b e le d  as fo l lo w s :

LIST OF ANNUAL REPORT MAP BOOKS FOR 1921 .

C le v e la n d -C lif fs  Iron  Company,
Ishpem ing and North Lake D i s t r i c t s .

C le v e la n d -C lif fs  Iron  Company,
Negaunee, Iron  R iver & R ep ub lic D i s t r i c t s .

& Hydro E le c t r ic  System .
C le v e la n d -C lif fs  Iron  Company,

Mesabi D i s t r i c t .

C le v e la n d -C lif fs  Iron  Company,
Gwinn D i s t r i c t .

These books co n ta in  the maps o f  th e  Company’ s m ines; two s e t s  o f  them 

have been prepared, one f o r  the C levelan d  o f f i c e ,  w hich  i s  handed t o  you , 

and the o th e r , vh ich  i s  to  be k ep t in  th e  v a u lt  in  t h i s  o f f i c e .

S p ecia l books have been  prepared fo r  the o th er  companies which a r e  

in te r e s te d  in  the C le v e la n d -C lif fs  Iron  Company's m ines and a ls o  books and 

lo o s e  p r in ts  have been g iv e n  to  the su p er in ten d en ts  o f  th e  v a r io u s  d i s t r i c t s

as fo llo w s :



BOOKS -  OR
LOOSE LEAVES. DISTRICT. FOR WHOM.

Loose le a v e s Ishpem ing L . Eaton
Book North Lake J .  M. Bush

ft Negaunee G. R. Jackson
fl Iron  R iver & R epublic C# J* • S ts k s l

Loose le a v es H y d ro-E lectr ic  System 0 .  D . McClure
Book Mesabi M. H. Barber
Loose le a v e s B oeing C. Brewer

ft M H ill-T rum bu ll H. C. B olth ouse
Book Gwinn W. W. G raff

tt Negaunee Lackawanna S te e l  Co.
2 books Wade, B oein g ,H ill-T ru m b u ll Arthur Iron  M ining Co.
5 " Boeing and H ill-T rum bu ll M esa b a -C liffs  Iron M ining '

Book Wade-Helmer S tru th ers  Furnace Co.

Maps o f  th e  Athens Mine have been se n t  monthly to  th e Cleveland, o f f i c e .

For the fe e  owners o f  the Negaunee M ine, 14 s e t s  o f  th e main l e v e l*  maps 

were se n t to  the C levelan d  o f f i c e .

Maps fo r  the M ichigan S ta te  Tax Commissi on, have been prepared and w i l l  

be se n t  o u t.

S p e c ia l maps have been  fu rn ish ed  fo r  th e  f e e  owners o f  the fo llo w in g  

p r o p e r t ie s :

Roman C a th o lic  Cemetery a t  Maas M ine.
Adams S tr ip  a t  Maas M ine.
C orbit and M itc h e ll a t Athens M ine.
V ir g i l  and N ee ly .

Mr. R. J .  Chenneour, A ss is ta n t  E n gin eer, has w r it t e n  the fo llo w in g  

pages co v e r in g  the rep ort on the fo r c e  employed in  the E n gin eerin g  o f f i c e .

F ollow in g the ab ove, I have added a few  remarks on the A b stract D epart

ment and various s u b j e c t s .

Yours t r u ly ,

JEJ:LTD.
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REPORT OF THE ENGINEERING FORCE EMPLOYED DURING THE YEAR 1921, 

AND A BRIEF OUTLINE OF THEIR WORK,

BY REGINALD J .  CHENNBOUR, ASSISTANT ENGINEER.

THE FORCE.

There has been a co n s id er a b le  change in  th e  Department during th e  year  

due to  the d ep ressed  c o n d itio n  o f the iro n  ore m arket. There were no ad d i

t io n a l  men employed during the y e a r . The fo llo w in g  men were la id  o f f :

C. C. T ay lor, en g in ee r , J .  D. MacCarihy, en g in e e r , A . M innear, draftsm an and 

e n g in ee r ’ s h e lp e r , S .  Malmgren, e n g in e e r 's  h e lp e r , F. A. O lson, draftsm an and 

e n g in e e r 's  h e lp e r , A. E . C arlson , draftsm an and e n g in e e r 's  h e lp e r , and P . Denn, 

ch a u ffeu r .

The fo llo w in g  ta b le  shows the p ersonn el o f  th e Departmenr during th e

y ea r , arranged in  order o f  en tran ce:

NAME. POSITION. ENTERED. LEFT. SUBSEQUENT POSITION.

R.J.Chenneour A s s t .  Eng. E n tir e  year
H.O.Moulton E ngineer ft t»

J .  E . Hayden ft ft ft

A. Rock H elper » It

J .  T rosvig Engineer ft tt

T .A .M iller f« tf t» *
S.Malmgren H elper S ix  months June 6 th M arquette County Road Com.
C.W .Nicolson E ngineer E n tir e  year
A. Minnear H elper S ix  months June 6 th M arquette County Road Com.
K. C. P ellow E n gineer E n t ir e  year
P . Denn Chauffeur S ix  months June 6 th M arquette County Road Coin.
F . A. Olson Draftsman & It ft ft tt tt ft ft ft

H elper
C.C.Taylor E n gin eer ft ft ft ft ft tt ft tt

A .E.C arIson Draftsman ft ft ft #f tt tt tt tt

& H elerp
J .D .Mac Car thy E ngineer »t ft tt tt ft tt tt tt

The fo llo w in g  ta b le  shows th e  days worked, days s i c k ,  p ercen tage o f  days 

worked, e t c ,  f o r  a l l  men in  th e D epartm ent. The v a c a tio n  co lu mn shows tim e 

granted  fo r  r e g u la r  v a c a t io n s . A ll  o th er  tim e l o s t ,  o th er  than s ic k n e s s ,  i s  

in clud ed  in  the ab sen t column. E ig h t hours c o n s t i t u t e  a working d ay . There 

was no work Saturday a ftern o o n s during the y e a r .  When the v a c a tio n  column 

shows over f i f t e e n  d a y s, i t  i s  u su a lly  due to  the f a c t  th a t th ere  was l i t t l e  

or no v a ca tio n  taken fo r  the year p r e v io u s . The a b sen t column in c lu d e s  days 

a t  home because o f  s ic k n e s s ,  d ea th , e t c ,  in  th e fa m ily .  The t o t a l  d ays a s  

shown in  t h is  ta b le  are a c tu a l days worked and n ot based on tw elve months o f
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26 working days each:

NAME. DAYS
WORNED.

DAYS
VACATION.

DAYS
ABSENT.

DAYS
SICK.

TOTAL
DAYS.

PERCENTAGE 
DAYS WORKED.

R.J.Chenneour 25% 17 3 276%- 93$
H.O .Moulton 272 % 276% 98$
J .  E . Hayden 257%- 19 276%- 93$
C.W.Nic o lson 252% 24 276% 91$
C. C. Taylor 97% 22% 4 124 ??$
T. A. M ille r 273 3% 27% 99$
K. C. P e llo w  # 216 131- 4% 276%- 78$
J .  T rosv ig 257 111 8 276%- 9 $
J.D JJacCarthy 11%

%
3 118%- 97$

A. Rock 270 2 276%- 98$
A. Minnear 11% l i a i 100$
S . Malmgren 114 4 | 118%- 96$
F. A. O lson 117 X2 1 118% 9<$
A. E . C arlson 118 12 118%- 100$
P . Derm 9% 8 1 10% 92$

# K. C. P e llo w  was home w ith  *i broken a n k le .

The fo llo w in g  ta b le  shows the nunfcer o f  working days l o s t  because o f  

s ic k n ess  and v a c a t io n  by men in  th e Department fo r  th e  l a s t  f i v e  y e a r s .  

The v a c a t io n  colunfa in c lu d es  days fo r  re g u la r  v a c a t io n  and days a b sen t:

1917 . 1918. 1919. v ?20. ______ 1921.
VACATION̂ SICE. VACATION •SICK. VACATION ,SICK. 1 o S3 .SICK. VACATION .SICK.

| R.J.Chenneour 2% 12 12 0 2%- 0 25 10 17 3
H.O.Moulton 23% 0 1 1 27 5 2% 0 % 0
J . E . Hayden 0 0 23 % 19 0
C.W .Nicolson 0 1 24 0
T. A. M ille r 1% 1% 1% 0 3% 0
K. C. P ellow 6 4 13 1% 22% 1% 13% 49%
J .  T rosvig 6 0 11 10 % 1%- 26%- 1 i l l 8
A. Rock 20 6 14 0 4 % i 4 0 4 2

The fo llo w in g  ta b le  g iv e s  the names o f  th e men employed in  th e Department

during th e l a s t  f i v e  y e a r f ,  arranged in  order o f  en tra n ce , showing the months 

worked and th e number employed during th e month:
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1917 . 1918. 1919. 1920 . 1921.

C. Brewer 12 12 3
J .  P . Hanst 3
R.J.Chenneour 12 12 12 12 12
H.O.Moulton 12 12 12 12 12
J .K.Osborne 12 12 12 1
A. Rock 12 12 12 12 12
J .  T rosv ig 12 12 . 12 12 12
J .  E . Hayden 4 k 12 12
T. A. M ille r 12 2k 11 12 12
J • J •Hg iI s Xq. 12 12 10
S .Mai mgr en 12 12 12 12 6
C .W .Nicolson * i 11 12
C .S .S teven son 7 f
W .F.H.Janzen 9§- 12 12 1
C. N ic h o lls 6 4 3§-
A. Alanen 8 12 &§-
A.Minnear G&- 12 12 12 6
M .C.Connolly 3§- • 3 k
K. C. P ellow 12 12 12 12
P . Denn 9 8 9 5
P . C h r is t ia n 3
Shu Choe 3 k
A. Ham 8 1
F. A. O lson 2 12 6
C. C. Taylor 11 6
A. E . C arlson n i 6
J.D.MacCarthy 6 6

Average number
o f men 13 5 /1 2 14 i / a 13k 14 1/2 11 5 /1 2

The work performed by each  man in  th e Department i s  d escr ib ed  b r ie f ly  

as fo llo w s :

REGINALD J . CHENNEOUR. as A ss is ta n t  E n g in ee r , has had charge o f  the  

o f f i c e  during th e y e a r , su p e r v is in g  the o f f i c e  work, f i e l d  and underground 

su rv ey s. A ll  s u b - le v e l  developm ent schemes were checked by him b efore  b ein g  

subm itted to  the su p erin ten d en ts and General S u p erin ten dent fo r  a p p rova l.

He a s s i s te d  th e en g in eers in  th e ir  underground and su r fa ce  su r v e y s , planned  

a l l  surveys in  co n n ectio n  w ith  su rfa ce  work, made th e  m onthly surveys a t  

the R epublic Mine fo r  November and December and prepared the raw annual re 

port maps o f th e  sam e. J o in t ly  w ith  Mr. J .  L . Hyde o f the Mine Timber De

partment he prepared a report on the p r e s e r v a tiv e  treatm ent o f mine tim b ers.

In  the o f f i c e  he prepared th e photographic annual r e p o r t , ordered the n ecessa ry  

su p p lie s  and s e t  ta sk s  fo r  the en g in ee rs , e t c ,

HENRY 0 .  MOULTON has been  in  charge o f  the e n g in ee r in g  work a t  the  

Negaunse and South Jackson Mines fo r  the e n t ir e  y e a r . At the Negaunee Mine 

he made the w eekly  and m onthly su r v e y s , n o tin g  and p o s t in g  g e o lo g y , super

v ise d  the c o n s tr u c t io n  o f co n cr e te  abutments fo r  a dam on the 12th  le v e l  

and gauged th e  sk ip  runners in  th e  s h a ft  fo r  c le a r a n c e . In  th e o f f i c e  he
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made the Tax Conm ission e s t im a te ,  prepared the maps fo r  th e  same and f in is h e d  

the annual rep ort tr a c in g s  and p r in t s .

At th e South Jackson Mine he surveyed the ex te n s io n s  a f t e r  the s t e a l  

sh ovel had loaded a sm all ton n age. He prepared the annual rep o r t tr a c in g s  

and p r in ts  and a ls o  made Tax Commission es tim a te  fo r  the C l i f f s  S haft M ine.

He a s s i s t e d  in  the f i e l d  and o f f i c e  work in  co n n ec tio n  w ith  S e c t io n s  1 1 , 14  

and 2 2 , 47-27  co n to u rs.

At the Carp R iver power house he ran a p r o f i le  o f  the bottom  o f  the r iv e r  

from the power house to  Lake S u p er io r . At v a r io u s tim es he h elp ed  the o th er  

en gin eers w ith  th e ir  mine and su r fa c e  su rv e y s .

Below i s  a ta b le  showing th e p ercen tage o f  h is  tim e spent a t  the Hegaunee 

Mine and o th er  m isce lla n eo u s work:

UNDERGROUND. , FIELD. OFFICE. TOTAL.

Negaunee Mine 21$ 8% 23% 52%

Mi sc e lla n e o u s 4$ 10% 3 4$ 48$

T otal 25% 18% 57% 100$

j .  ET.T.ZEY HAYDEN d id  the en g in ee r in g  work a t  the Maas M ine. At t h i s  

mine he made w eekly t r ip s  underground su rvey in g  and n o tin g  g e o lo g y , la id  out 

three s u b - le v e l  developm ent schem es, made c r o s s - s e c t io n s  o f  th e ore body 

under the Roman C a th o lic  Cem etery, made a com posite map o f s u b - le v e ls  above 

the 3rd l e v e l ,  subm itted  drawings of a p lan  to  co n crete  th e p resen t s h a f t ,  

re p la c in g  wooden s e t s  w ith  s t e e l }  to g eth er  w ith  a sta tem en t showing the  

estim a ted  c o s t ,  subm itted  a rep ort to  the S up erin ten dent on the m ining o f  

the Maas ore body Westward to  th e West l im i t  o f  the Race Track, to g eth er  

w ith  a su r fa ce  map o f  t h is  t e r r i t o r y  showing a l l  l o t s  w ith  a s se s se d  va lu a 

t io n .  In  th e  o f f i c e  he prepared the annual report maps and p r in ts  and made 

the Tax Commission e s tim a te  and p r in ts  to  accompany the same.

He d id  co n sid era b le  work in  co n n ectio n  w ith  S e c t io n s  11 and 14 , 47-27  

co n to u rs, both  in  th e f i e l d  and o f f i c e ,  and o f f i c e  work in  con n ection  w ith  

S ec tio n  2 2 , 4 7 -2 7 .

At the H o ist p la n t on the Dead R iver he surveyed the p ip e  l in e ,s u r g e  

tank, power h ou se , e t c .
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At th e Algoma S te e l  Company’ s p la n t a t  the Canadian Soo he made a j o in t  

estim a te  w ith  th e ir  en g in eers  o f  the S p ie s ,  Stephenson and Negaunee ores in  

s to c k .

In  the o f f i c e  he p osted  th e  C ity  o f  Ishpem ing p la t  book and made an 

a b str a c t  o f th e o ld  C ity  o f  Ishpem ing Cem etery. He made a tr a c in g  to show 

the proposed change in  P a rtr id g e  Brook a t  Negaunee. He h elp ed  the en g in eers  

w ith  th e ir  su rveys a t  v a r io u s  t im e s .

Below i s  a ta b le  showing the p ercen tage o f  h is  tim e spent a t  the Maas 

Mine and o th er  m isce lla n eo u s work:

UNDERGROUND , FIELD. OFFICE. TOTAL .

Maas Mine 27% 2% 43% 72%

M isce lla n eo u s Z% $  , _ 17% ... 28/5

T otal s o l 10% 60% ioo%

CLYDE W» NICHOLSON had charge o f  th e en g in ee r in g  work a t  the A thens Mine 

He made w eekly t r ip s  underground, making the su rveys and n o tin g  g e o lo g y , 

gauged th e  sk ip  runners to show c le a r a n c e , made a ir  t e s t s  and superin ten ded  

the e r e c t io n  o f  a f a n ,  e t c ,  fo r  v e n t i la t in g  system . On su rfa ce  he made draw

in gs fo r  and su perin ten ded  the e r e c t io n  o f  th e  o ld  Lake cru sh er a t  t h i s  m ine. 

In  the o f f i c e  he prepared the annual re p o r t tr a c in g s  and p r in t s ,  made 

the T ai Commission es tim a te  and prepared maps o f  th e same.

He h elp ed  the o th er u n g in eers w ith  th e ir  underground and su r fa ce  su rveys  

In  a d d it io n  to  th e Athens work, he worked in  th e f i e l d  and o f f i c e  on the  

contours o f  S e c t io n s  11 and 1 4 , 4 7 -2 7 , prepared maps fo r  a s p e c ia l  r e p o r t  o f  

the Gardner-Mackinaw M ine, made a s p e c ia l  map fo r  Mr, W. S . P r ic k e t t ,  p re

pared ah a b s tr a c t  and made maps o f  th e  S t e r l in g  A d d itio n  a t  Negaunee and 

worked on th e a b s tr a c t  o f  th e  Dead R iver sto ra g e  b a sin  la n d s .

Below i s  a ta b le  showing the p ercen tage o f  h is  tim e sp en t on the Athens

UNDERGROUND. FIELD. OFFICE. TOTAL.

Athens Mine 13% 1 9 | , Zl% 61%

M isce llan eou s z% 0% 20% Z9%

T otal 10% 2Z% 59% 100%
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CARROLL C. TAYLOR had charge o f  th e  en g in eer in g  work a t  the C l i f f s  S haft

Mine u n t i l  May 3 1 st when i t  was c lo s e d .  At the C l i f f s  S h aft Mine he made the  

monthly surveys and ran chedk surveys on a l l  l e v e l s .

He d id  co n sid er a b le  work making a b s tr a c t  maps fo r  the Dead R iver  w ater  

power le a s e .

In the f i e l d  he worked on the contour o f  S e c t io n s  11 and 14 , 4 7 -2 7 . On 

June 13th he was la id  o f f  because o f  th e  d ep ressed  c o n d it io n s .

Below i s  a ta b le  showing the p ercen tage o f h i s  tim e spent a t  the C l i f f s  

Shaft Mine and v ariou s o th er  work:

UNDERGROUND. FIELD# OFFICE. TOTAL.

C l i f f s  S h a ft Mine 22/5 3955 61/5

M isoellan eou s Og 1055 21/5 3955

T o ta l 22ffo 18$ 6C$ 100$

TOM A MILLER d id  the en g in eer in g  work a t  the A n g e lin e , Holmes and S a l i s 

bury M ines.

At the Holmes Mine he made the m onthly surveys and lo c a te d  diamond d r i l l  

h o le s .  The area  a lo n g  S e c t io n  16 Mine boundaries req u ired  co n sta n t a t t e n t io n .

On the su rfa ce  he gave l in e s  and h e ig h ts  fo r  b en ts fo r  a d d it io n a l s to c k 

in g  room, made a survey fo r  proposed new lo c a t io n  o f  main l i n e  ra ilw a y  tr a c k s  

and estim ated  the c o a l on hand. In  the o f f i c e  he prepared the Tax Commission 

maps and th e annual rep o rt tr a c in g s  and p r in t s .

At the A ngelin e Mine he made the su rveys u n t i l  May 3 1 s t  when t h i s  mine 

was abandoned, made a map o f drainage p ip e l i n e s ,  lo c a te d  the old  road bed o f  

the M arquette & Bay de Boquet R a ilroad  and es tim a ted  the c o a l on hand. » In  

the o f f i c e  he prepared th e  Tax Commission maps and annual r e p o r t .

At the S a lisb u r y  Mine he made the m onthly su rveys u n t i l  March 5 th  when 

th is  mine was c lo s e d .  He a ls o  estim a ted  the tonnage in  th e  co a l p in  p i l e .

In  the o f f i c e  he prepared the annual rep o r t and Tax Commission maps.

In  the f i e l d  and o f f i c e  he worked on S e c tio n s  11 and 1 4 , 4 7 -27  co n to u r s , 

lo c a te d  diamond d r i l l  h o le s  in  S e c t io n  3 ,  47-27  and h elp ed  the en g in ee rs  w ith  

th e ir  su rv ey s.

Below i s  a ta b le  showing th e p ercen tage o f  h is  tim e spent on th e  Ange-
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line, Holmes and Salisbury Mines and other work:

UNDERGROUND. FIELD. OFFICE. TOTAL.

A ngeline Mine 4$ 0$ 7$ 11$

Holmes Mine 18$ 4$ 41$ 63$

S a lisb u r y  Mine 1$ 0$ 5$ 6$

M isce lla n eo u s 2$ 6$ 12$ 20$

T otal 25$ 10$ 65$ 100$

K» C« PBLLOW d id  the e n g in ee r in g  work a t  the Lake, R epublic and S p ies  

M ines•

At the Lake Mine he made the m onthly surveys u n t i l  May 3 1 s t  when the mine 

was abandoned. He a ls o  prepared the annual rep o r t fo r  t h i s  m ine.

At the R epublic Mine he made th e m onthly su r v e y s , lo c a te d  a l l  diamond 

d r i l l  h o les  and ran sp e c ia l su rveys fo r  h o lin g  r a i s e s .  He spent co n sid er a b le  

tim e in  th e  o f f i c e  and f i e l d  in  co n n ectio n  w ith  boundary l in e s  fo r  th e d iv is io n  

o f  S m ith 's Bay. In  the o f f i c e  he prepared the Tax Commission and annu al rep o r t  

tr a c in g s  and p r in t s .

At the S p ie s  Mine he made th e m onthly su rveys u n t i l  May 3 1 s t  when the mine 

was c lo s e d , lo c a te d  diamond d r i l l  h o le s  and in  th e  o f f i c e  prepared the annual 

report and Tax Commission maps. In  co n n ectio n  w ith  the S p ie s  Mine he made 

c r o s s - s e c t io n s  o f  the V ir g i l  Mine and a lso  prepared maps f o r  the f e e  ow ners.

At th e  N eely  ex p lo r a tio n  he lo c a te d  a l l  diamond d r i l l  h o le s .

Below i s  a ta b le  showing th e  p ercen tage o f  h i s  tim e spent on the Lake, 

R epublic and S p ie s  Mines and o th er  work:

UNDERGROUND. FIELD. OEFICE. TOTAL.

Lake Mine 6$ 0$ 13$ 19$

R epublic 13$ 2$ 32$ 47$

S p ie s 4$ 1$ 14$ 19$

M isce lla n eo u s 3$ 1$ 11$ 15$

T ota l 26$ 4$ 70$ 100$

JOHN TROSVIG d id  the e n g in e e r in g  work fo r  the N orth Lake D i s t r i c t .

At the Barnes-Hecker Mine he surveyed and gave l i n e s  fo r  d r i f t in g  u n t i l  

March 17th  when the mine was c lo s e d .
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At the L loyd Mine he made th e monthly surveys and es tim a ted  the tonnage 

in  th e coa l p i l e .

At the M orris Mine he made the su rv ey s, lo c a te d  diamond d r i l l  h o le s  and 

made t r ip s  underground w ith  the g e o l o g i s t .

In  the o f f i c e  he p osted  the E ast-W est v e r t ic a l  p r o je c t io n  o f the North  

Lake Ore tody and prepared the annual report maps and made th e Tax Commission 

e s t im a te , prepared maps o f  the same fo r  th e North Lake D i s t r i c t .

In a d d it io n  to  the reg u la r  mine work, he surveyed  and mapped the w ater  

l in e s  a t  the North Lake lo c a t io n ,  gave l in e s  and grades fo r  d ig g in g  th e  B arnes- 

Hecker con version  d itc h  and made an e s tim a te  of the yardage removed from th e  

sa n e .

Below i s  a ta b le  showing th e p ercen tage o f  h is  tim e spent on B am es-H eck er, 

Lloyd and M orris Mines and o th er works

UNDERGROUND. FIELD. OFFICE. TOTAL.

Barnes-H ecker 1% 23% 3% 30%

Lloyd Mine 7$ 2$ 13% 19%

M orris Mine 20$ 3% 27% 53%

M isce lla n eo u s 0% 1% 0$ 1%

T otal 23% 23% 44$ 103%

J .  DONALD MAC CARTHY a s s i s t e d  the en g in eers in  the N e^ u nee D is t r ic t  w ith  

th e ir  surveys and o f f i c e  work. He a ls o  a s s i s t e d  w ith  the S e c t io n s  11 and 14 , 

47-27 co n to u rs, b oth  in  the f i e l d  and o f f i c e .  On June 6 th  he was la id  o f f .

Below i s  a ta b le  showing th e p escen tage o f h i s  tim e spent underground, 

in  the f i e l d  and in  the o f f i c e :

UNDERGROUND. FIELD. OFFICE, TOTAL.

41$ 13% 46$ 1 0 $

ARCHIBALD MINNSAR, a h e lp er  and su rv ey o r, a s s i s t e d  w ith  the su rveys and 

d id  most o f  the o f f i c e  work f o r  th e  North Lake D i s t r i c t  u n t i l  June 6 th  when 

he was la id  o f f .

Below i s  a ta b le  showing the p ercen tage o f  h i s  tim e spent a t  the B arnes- 

H ecker, Lloyd and M orris M ires and o th er  work:
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UNDERGROUND. FIELD. OFFICE. TOTAL.

B am es-H ecker Mine 1% 26% 3% 30%

Lloyd Mine 12% 1% 14% 27%

M orris Mine 18$ 1% 21% 40%

M isce lla n eo u s 1% 2$ o% rrd7Cfp

T otal 32$ 30% 30% 100%

ALBERT ROCK, a h e lp e r , a s s i s t e d  w ith  the su rveys a t  th e m ines and on 

su r f acre* A fte r  the reg u la r  ch au ffeu r was la id  o f f ,  he drove th e Ford tru ck , 

c o l l e c t in g  the co re  from th e diamond d r i l l  h o le s  and ta k in g  the en g in eers to  

and from the m ines.

In the o f f i c e  he made b lue p r in ts  and a l l  th e  annual rep o r t p r in t s .

Below i s  a ta b le  showing the p ercen tage o f  h is  tim e spent underground, 

in  th e  f i e l d  and in  the o f f i c e :

UNDERGROUND. FIELD. OFFICE, TOTAL.

13% 50% 37% 100$

SEXTUS MALMGREN, a h e lp e r , a s s i s t e d  th e e n g in e e r s , p r in c ip a l ly  w ith  

th e ir  underground su rv e y s .

In  the o f f i c e  he rep a ired  tapes and d id  o th er  m isce lla n eo u s w ork. On 

June 6 th  he was la id  o f f .

Below i s  a ta b le  showing the p ercen tage o f  h is  tim e spent undergroud, 

in  the f i e l d  and in  the o f f i c e :

UNDERGROUND. FIELD• OFFICE TOTAL.

41% 33% 26% 100$

FREDERICK A. OLSON. h e lp er  and draftsm an, a s s i s t e d  the en g in eers w ith  

th e ir  underground and su r fa ce  su rv e y s .

In  the o f f i c e  he a s s i s t e d  w ith  th e  p lo t t in g  and making of the maps fo r  

S e c tio n s  11 , 14 and 2 2 , 47-27  co n to u rs . On June 6 th  he was la id  o f f .

Below i s  a ta b le  showing the p ercen tage o f h i s  tim e spent underground, 

in  th e f i e l d  and in  the o f f i c e :

UNDERGROUND , FIELD. OFFICE, TOTAL.

28$ 17$ 55$ 100$

ENGINEERING DEPARTMENT



AUGUST S . CARLSON, h e lp er  and draftsm an, a s s i s t e d  the en g in eers  w ith  

th e ir  underground and su rfa ce  su r v e y s .

In  the o f f i c e  he a s s i s t e d  w ith  the p lo t t in g  and making o f the maps 

fo r  S e c t io n s l l ,  14 and 22 , 4 7 -27  con tou rs. On June 6th  he was la i d  o f f .

Below i s  a ta b le  showing th e p ercen tage o f h i s  tim e spent underground, 

in  the f i e l d  and in  the o f f i c e s

UNDERGROUND. FIELD. OFFICE. TOTAL.

27$ 21$ 52$ 100$

PETER DEEM was employed as c h a u ffeu r , c o l l e c t in g  and a s s o r t in g  the core  

from the diamond d r i l l  h o le s  and ta k in g  the e n g in e e r s  Jo and from  the m in es. 

On June 6 th  he was la id  o f f .
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The fo llo w in g  ta b le  shows the p ercen tage o f  tim e sp en t underground, 

in  the f i e l d  and in  the o f f i c e  fo r  en g in eer in g  work fo r  m ines in  th is  d i s 

t r i c t :

UNDERGROUND , FIELD. OFFICE, TOTAL

A ngeline M ine, 34$ 6$ 60$ 100$
Athens M ine, 28 24 48 100
Barnes-Hecker M ine, 2 82 16 100
C l i f f s  S haft Mine, 47 1 52 100
Holmes Mine, 34 13 53 100
Lake Mine, 43 0 57 100
Lloyd M ine, 37 13 50 100
Maas M ine, 38 8 54 100
Morris M ine, 44 9 47 100
Negaunee M ine, 37 18 45 100
R epublic M ine, 30 5 65 100
S a lisb u r y  M ine, 19 0 81 100
S p ie s  M ine, 21 9 70 100

A verage, 32$ 15$ 53$ 100$

DISTRIBUTION OF TIME.

The n ext ta b le  shows the d is t r ib u t io n  o f tim e fo r  the v ariou s mines 

and other work fo r  the l a s t  three y e a r s:

ENGINEERING DEPARTMENT



DISTRIBUTION OF ENGINEERING LABOR FOR YEARS 1 9 1 9 .  1 9 2 0  a n d  1 9 2 1 .

1919. 1920. 1921.
PERCENTLABOR. TIME PER LABOR. TIME PER LABOR. TIME PKR PERCENT

IN DAYS. CENT. IN LAYS. CENT. IN DAYS CENT. INCREASE. DECREASE.

Angeline 
Athens )

$ 697.75 e43r 2.26 $ 919.39 m i 2.93 $  408.28 
2291.62 2 73 |

2 .  06 
9.76

0.87
0.44

Bunker H ill ) 3126,57 39 3 f 10.53 3235.31 38% 10 .2 0
138.07 17

17l£
0.60 6.08

2.81Barnes -He cker 1393,68 216 i 5.78 1887.02 25 4* 6 .68

C li f f s  S haft 2469,66 342£- 9.16 2571.15 338 8.87 1245.63 6.06
2.16

Holmes 2183,97 29% 7.82 2119.77 279 7.32 1900.09 265
£

77

9.48
0.39
0.57No,3 In c lin e 0

1089.14
0

129
0

3.45
102.44

1042.97
14-

120
.39

3.30
1.81

528.22
0

2.73

Lloyd
1li!aas

815.49
2655,96

115f
3 4 3 |

3.09
9.19

1331.07
3529.42

18%
39%

4.92
10.30

977.71
3191.92

13%
348§-

4.69
12.45 2.15

1174.76 167f 4.48 1589.73 230 6.03 1886.87 266 9.50 3.47
0 .2 1

1.27
0.99

Negsunee 
Republic 
S a lisb u ry  
South Jackson

3976.41
1638.91
1060.03

511.82

493g 
23% 
179

13.20
6.21
4.79
1.54

3438.50
1530.36

680.94
467.79

322
18%

8.45
4.87
2.27
1.06

2233.63
1422.41

190.77
18.69

232k
183

28
%

8.24
6.50
1 .0 0
0.07

1.63

Spies
V irg il

240.88 • 88 563.59 66| 1 .74 469.89 
_______27.11

61 2.16
0 .1 0

0.42
0 .1 0____

T otal Ishpem ing, Negaunee , 
Republic & I ro n  River 
GWINN DISTRICT MINES*

$23035.03 3080.75 82.38 $25009.45 3023 79.33 $16932.72 2120^ 75.40 3.93

Aust in  
F ranc is 18.13 2 .05 1 1 .8 6 i* .04 27.66 3 0 .1 0

0
0.06

0

Gwinn 21.64 * .07 16.32 2 .05 42.93 6 0 .2 0 0.15

Jo p lin g
Macklnaw-Gardner

13.60
18.12

3-
2

.04

.05
0

89.63
0 0

.15 69.67 9 0.30 0.15

P rince ton 2 2 .6 6 & .07 19.94 2§- •06 45.12 5k 0 .2 0 0.14

o 0 0 14.66 !%• .04 47.47 5___ 0.20 ______ 0,16____

T otal Gwinn D is t r i c t $94.15 10S .28 $152.41 13 .34 $232.85 . 2* 1 .0 0 0 .6 6

KESABI DISTRICT BUffiS.
29.75 si 0 .1 0 0.34

Boeing
Crosby
H ill-T rum bull

62.17 6 .16 150.17 17 .44
38.56
64.97

*
17

.1 2

.46
103.29
167.16

1%
2%

.35

.54
36.17
44.56

5
6

0 .20
0 .2 2

0.15
0,32

Meadow-Fowler 27.18 % .09 77.99 i°£ .27 24.89
1

0.12 0.15

Wade-Helme r 49.62 6f- .18 146.34 it! .47 41.67 0 .21 0.26

G reat N orthern p ro p e r tie s 7.91 2 .05 0 0 0 0

124.23 31 .83 0 0 o 0 0
T otal Me sab i  D i s t r i c t $374.64 7 0 i 1.89 $644.95 79 2.07 $177.04 24 0.85 1 .2 2

WATER POWER 
Dead R iver 59.38 7 .19 0 0 0
AU T rain 0 0 0 0 0 0 0 0 0

0.23Carp River 21.23 si .15 68.79 6 0.16 97.33 11 0.39
1.13Dead R iver Storage Basin 248.74 41 1 .1 0 460.53 43 1.13 0 0 0

McClure P la n t 606.07 aoi 2.15 61.06 8 .21 0 0 0 0 .2 1

Republic Transm ission Lin< 68.46 7 .19 0 0 0 0

McClure Plant-M aas Mine 
Transm ission Line 0 0 0 562.40 71 1 .8 6 11.57 1 0 1 .8 6

Dead R iver S torage Dam 0 0 0 485.04 46 1 .2 1 293.01 34J- 1.21

T otal $1003.88 141 --3.78 $1637.82 174 4.57 $401.91 4 6 | 1.60 2.97

-SURVEYS & CONTOURS’. 
S ec tion  3 , 47-27 Eacpl, 0 0 0 41.77 5i .14 16.99 2i 0.08

0.15
0.06

" 1 , " Contours 23.35 4 0.15

« 2 . " 9.66 4 0.08 0.08"i” 3 . " 29.05 5 0.20 0 .2 0u *
i» 4  »» 4.39 1 0.03 0.03rj" 6 ,  " 6.07 lk 0.04 0.04

" 1 1 ,  " 1369.80 16% 5.80 5.80

" 1 2 , " 54.93 0.27 0.27

» 13 , " 5 .54 4 0.04 0.04

>i X4, n 975.64 136 4.83 4.83

" 15, " 904.86 190 5.09 867.53 130i 3.43 27.80 7 0.25 3.18

" 2 1 .  " 0 346.54 45 1.18 15.41 4 0.18 1 .0 0

n 2 2 , " 0 1090.52 195 5.13 199.83 2 3 | 0.82 4.31

" 23, " 0 . 38.10 s i .2 2 18.83 5 0 .20 0 .0 2

m 24, " 0 382.93 47 1.23 0 0 0 1.23
n « 19.33 6 0 .22 0 .2 2

n 2.7. " 4.84 lk 0.03 0.03

N eely E xp lo ra tion
37i

a 42.25 5 .13 13.22 l k 0,03
0

0 .1 0

p r l  11 Loca ti ons 232.21 1 .0 0 0 0 0 — Q—
Total $1137.07 227% 6.09 $2809.64 “ 4365 11.46 $2794.68 37 4 | 13.25 1.79

MISCELLANEOUS 
Ameri can-Boston 0 0 0 0 0 0 28.93 2| 0.08 0.08

0 .0 1
E & A 379 C l i f f s  S haft 
H eating P lan t

1254.23 123i 3.30 26.31 2 .01 0
22.72

0
5k

0
0.10 0 .1 0

Sampling I s a b e l la  Mine 
A b strac ts
New Hard Ore Warehouse 
D iv is io n  o f  Smith’s Bay 
Accounts Receivable

39.30 &k .17
0

0

0
85.57

132.53

21

28k

0
.56

.76

297.88
6.79

105.27
0

39k
1

15k
0

1.40
0.03
0*53

0

0 .84
0.03
0.53

0.76

D iversion  D itch ,B am es- 
Hecker

M isce lla re o is

920.25 136 4.87 4.87

408.47 79 2 .11 252.07 33Jr
85

.90
2.23

157.08
$1538.92

25
223

0.89
7.90 5.67

0 .0 1

T otal
Grand T otal £27346.77 3739 10 0 .0 0 --$30750. *5“ 3610# ■14o.oo $22078.12 2517 [HS030 r”i

—



OFFICE EXPENSE

Below i s  a com parative statem ent o f  o f f i c e  expense fo r  th ree y ea r s:

1919. 1920. 1921.

T ra v elin g  expenses and l i v e r y ,  
S u p p lies  (see  b e lo w ), 
O perating au to m o b iles , -
O ff ic e  exp en se , -  -----
In su ra n ce , -  -  
T axes, -  -  -

$  4 2 8 ,26  
3364 .89  
1589.65  

2 7 .1 1  
22 .08  
4 1 .0 7

$ 558 .82  
2604.75  
2009.39  

230.91  
221 .2 5  

4 5 .0 6

$ 252.88  
2910.19  
1877.24  

107 .93  
221 .25  

4 3 .6 3

T otal $5473.06 $5670.18 $5413.12

T ota l s a la r ie s ,  G eneral O ff ic e  
E n gin eers,

T o ta l o f f i c e  exp en se , a s  above,
27346.77

5473.06
30750.75

5670.18
22078.12#

5413.12

T otal charges to M ining D ep t, $32819.83 $36420.93 $27491.24

#(Does n ot in c lu d e  sa la r y  o f C hief E ngineer and S ten o g ra p h er),

The fo llo w in g  ta b le  shows ex tra o rd in a ry  charges in  th e above f o r  the  

year 1921:

Eugene D ietzgen  Company (s u p p lie s )
—  
$ 4 0 .4 0

M agazines, - - - - - - - 22 .0 0
U .S .B lu e P r in t Paper C o .(su p p lie s ) 68.29
S te n g le in  B indery, -  M 57.73
Eugene D ietzg en  Company (s u p p lie s ) 4 0 .1 3
C hilds Art G a llery  (map n e g a t iv e s ) 638 .03
Gutta Percha Rubber Mfg. C o.(rubber mats ) 4 4 .6 5
K e u ffe l & E sser  ( tr a c in g  c lo th )  - 124 .18
George A. Newett (p r in t in g )  -  -  - 38 .16
Eugene D ietzg en  Company (su p p lie s ) 5 1 .7 3
L. E . Paddock ( s u p p lie s )  -  -  -  - 3 6 .6 6
S te n g le in  Bindery (p r in t in g )  -  -  - 5 7 .1 7
Eugene D ie tzg en  Company (p r in tin g ) 32 .76
C. L. B erger ( t r a n s i t )  - 548 .20
C hilds Art G a llery  (annual re p o r t) 340 .83
Depr. auto  fo r  Engr. & G eo l. D ep ts . - 135 .5 4
D ept, au to  tru ck  " " M 202 .75

-H

AUTOMOBILES.

The Ford tru ck  and to u r in g  car operated  from January 1 s t  to  December 

1 5 th . Below i s  a com parative statem ent o f auto  and la b o r expense fo r  th ree  

y e a r s :

1919. 1920. 1921.

Company h o r se s , $ 409 .66 $ 4 2 6 .4 9 $ 251 .18
Company autom obiles! 

S a la r ie s , 507.57 780.23 601.31
E xpenses, 1082.08 1229.16 1275.93

L ivery  h ir e ,  - 0 3 .3 3 0
T ravelin g  exp en se , 0 0 1 .7 0

T otal $1999.31 $2439 .21 $2130.12



COST OF OPERATING AUTOMOBILES.

1919. 1920. 1921 .

C hauffeur’ s s a la r y ,  
G a so lin e , o i l ,  e t c ,  
T ires and t o o l s ,  -  
R ep a irs , -  -  -  -  
M isce lla n eo u s, 
In su ra n ce , -  -  -  
D ep re c ia t io n , -

$ 507.57  
239.46  
193.68  
263.98  

4 0 .5 2  
123.36  
221.08

$ 780 .23  
280 .50  
255.92  
191 .69  

4 9 .4 0  
123.36  
338.29

$ 601 .31  
246.39  
207 .8 4  
292 .75  

77.58  
113 .08  
338.29

T o ta l $1589.65 $2009.39 $ 1 8 7 7 .2 4

M I K E S .

AKGELINE MINE.

Monthly su rveys were made each  month u n t i l  May 31st when the mine was 

abandoned•

ATHENS MIKE.

Weekly surveys were made and a l l  geo logy  p o s te d . On the 10th  l e v e l  a 

fan was p laced  which sucks a i r  from the cage compartment on th e 10th  l e v e l  

and exhausts in to  the sk ip  compartment on th e  4 th  l e v e l .  The a ir  i s  shunted  

through the workings by doors p laced  on the v a r io u s  l e v e l s .  B efore t h i s  fan  

was in s t a l le d  t e s t s  showed the a ir  to co n ta in  1 7 .5 $  oxygen and 2 .5 $  carbon  

d io x id e . S in ce  the i n s t a l la t io n  t e s t s  show 20$ oxygen and 0 .5 $  carbon d io x id e .  

On the su rfa ce  the Lake Mine cr u sh in g  p la n t was in s t a l le d  a t the sh a ft  to  

crush  a l l  ores shipped d ir e c t  and not sto ck ed .

BARNES-HBCKER MUTE.

Surveys were made fo r  t h i s  mine u n t i l  i t  w as c lo s e d  March 1 7 th . The bulk  

o f  the work was in  co n n ectio n  w ith  new c o n s tr u c t io n  on s u r fa c e , such as s to c k 

in g  t r e s t l e ,  s to ck in g  grounds, t a i l  tr a c k , c o a l dock, e t c .

CLIFFS SHAFT MIITE.

Monthly surveys were made and ch eck n i su rveys run on a l l  l e v e l s  • This 

mine was c lo se d  on May 3 1 s t .

HOLMES MIKE.

Monthly surveys were made. A ll  workings a lo n g  S ectio n  16 Mine boundaries 

were surveyed fre q u en tly  f o r  p o s s ib le  t r e s p a s s e s .  On the su r fa ce  a d d it io n a l  

sto ck in g  ground was la id  out and l in e s  and e le v a t io n s  g iven  fo r  a new s to c k -

ENGINEERING DEPARTMENT.
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