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Engineer's Report 

KING TUTT MINING LEASE 

EAST CARRIZO DISTRICT 

for 

Walter Duncan Mining Company 

By 

Fred C. Hohne 



INTRODUCTION: 

This report concerns property controlled ,by Walter Duncan 

in the East Carrizo District in the Four-Corners area. The ore 

bodies were drilled by the Atomic Energy Commission. From this 

drilling program enough information 1s available to carryon a 

profitable mining operation. There are four ore bodies which are 

of sufficient grade and tonnage to mine. Two of these however 

are more suited to large operations than the others. These two 

shall be referred to in this report as ore bodies C and D. 

All values for calculat1ng cost on drifting, incl1ning, and 

stoping have been purposely increased. These costs are as follows: 

Inclining $20/ft. 

Stoping 

Drifting 

$15/ton 

$15/ft. 

With an efficient operation these costs can be cut 25%. 

Two plans will be submitted. One for ore bodies D & E and one 

for ore bodies B & C, and suggestions as to what to do with the 

remaining ore. The profit from each plan will be shown. The number 

of miners and the equipment required will be discussed. A plan will 

be given concerning roads and ore bins. 



INTRODUCTION: 

This report concerns property controlled by 'alter Duncan 

in the East Carrizo District in the Four-Corners area. The ore 

bodies were drilled by the Atomic Energy Commission. From this 

drilling program enough information is available to carryon a 

profitable mining operation. There are four ore bodies w~iCh~ 
, 

of sufficient grade and tonnage to mine. Two of these however 

are more suited to large operations than the others. These two 

shall be referred to in this report as ore bodies C and D. 

All values for calculating cost on drifting, inclining, and 

stoping have been purposely increased. These costs are as follows: 

Inclining $20/ft. 

Stoping $15/ton 

Drifting $15/ft. 

With an efficient operation these costs can be cut 25%. 



RECO~lENDATIONS: 

Plan #1 Ore Bodies D & E 

The fir s t operation should be done with a bulldozer and 

ripper. A cat equivalent to a TD-18 or D-7 is sufficient. After 

going as deep as possible, clean off all waste and drill remaining 

sandstone to grade level. 

The drift should be driven with a mucking machine or an HD-5. 

A mucking machine crew consists of one driller, one mucking machine 

helper, one mucking machine operator, and a trammer. An HD-5 crew 

should consist of two drillers and loader opGrator. 

If an HD-5 is rented, three shifts would payoff on rental. 

Use two drillers side by side on each shift. Blast as soon as 

the round is drilled, turn air valves from compressor and have a 

6,000 cu. ft. fan on suction. Smoke should clear in less than 

thirty minutes. HD-5 bucket holds over a ton so two rounds should 

be made each shift. 

An HD-5 is fast er than a mucking machine except when the tramming 

distance exceeds 250 feet. The size of the drift required for each 

compares favorably. The mucking machine requires a 9X 7-ft. ·drift and 

an HD-5 requires an: 8 X 7-ft. or one ton more per running foot of 

drift. 

For driving drifts or inclining the HD-5 is cheaper and faster 

than the mucking machine, but for mining it cannot compare to car 

and track with a mucking machine or slusher. 

After reaqhing ore body D, mining ore and driving the haulage 

to ore body E should proceed simultaneously. If a large blower is 

available 2 crews should be used on each shift, but if smoke conditions 

are bad the crews should alternate between working places. The 



PROPOS ED m,qaJ lJiWJ...~C.f1. • 
The drift can be started aft er the stripping is complete. 

The depth of this stripping depends upon the tram grade desired. 

The most desirable grade is .5% or six inches in 100ft. with the 

load, which means the track will rise approximately 1.5 ft. from 

portal to are in ore body D. 

The lowest are in are body D is 5,495 ft., which means the 

portal will start on an elevation of 5,492 plus or minus two feet. 

The most ec onomical are body to mine also the most valuable 

is are body E. It has a good thickness, relatively small area , 

and a good grade . This are body should be mined by driving the 

main haulage level below the are, then drive raises from this 
~ ------

level and stope out by slushing into mill holes ~ chutes. The 

elevation of the bottom of this are is 5,503 ft. Therefore 

allowing for a rise of two feet for tram grade and drift height 

of seven feet, the suggested portal elevation is perfect for this 

ore body . 

In are body D the are iB not blocked out toward the rim from 

holes 472T, 472H, & 4720 (See Map A). By this is meant that betvleen 

these holes and the rim there are no blank holes. Therefore if 

the initial drift were driven toward one of these holes, are may 

be found many feet closer to the rim. Since ' the stripping will 

begin on the west side of the drainage (Map A) the recommended 

holes to drive for are T or H, with the crosscut to ore body E 

taking off at pt.A (Map A), passing through holes 4720 and 472M, 

both are ore holes. The closest known are then in ore body E will 

be at hole 68N, but again this hole has not been blocked out in . 
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PROPOSED MAIN HAULAGE 

The drift can be started a fter the stripping is complete. 

The depth of this stripping depends upon the tram grade desired. 

The mo st desirable grade is .5% or six inches in 100 ft. with the 

load, which means the track will rise approximately 1.5 ft. from 

portal to ore in ore body D. 

The lowest ore in ore body D is 5,495 ft., which means the 

portal will start on an elevation of 5,492 plus or minus two feet. 

The most economical ore body to mine, also the most valuable, 

is ore body E. It has a good thickness, relatively small area, and 

a good grade. This ore body should be mined by 'driving the main 

haulage level below the ore, then drive raises from this level and 

stope out by slushing into mill holes or chutes. The elevation of 

the bottom of this ore is 5,503 ft. Therefore allowing for a rise 

of two feet for tram grade and drift height of seven feet, the 

suggested portal elevation is perfect for this ore body. 

In ore body D the ore is not blocked out toward the rim from 

holes 472T, 472H, & 4720 (See Map A). By this is meant that between 

these "holes and the rim there are no blank holes. Therefore if the 

initial drift were driven toward one of these holes, ore may be found 

many feet closer to the rim. Since the stripping will begin on the 

west side of the drainage ( Map A) the recommended holes to drive for 

are T or H, with the crosscut to ore body E taking off at pt. A (Map, A), 

passing through holes 4720 and 472~, both are ore holes. The closest 

known ore then in ore body E will be at hole 68N, but again this hole 

has not been blocked out in the direction of the approaching drift 

so that ore may be found sooner than is shown. 



crew should consist of a driller and a mucking machine operator. 

The mining crew should consist of 2 drillers and 4 to 6 muckers, 

until enough working places are available for more men. 

PROPOSED MAIN HAULAGE 

T ~ e drift can be started aft s r the stripping is complete . 

The depth of this stripping depends upon the tram grade desired. 

The most desirable grade is .5% or six inches in 100 ft. with the 

load, which means the track will rise approximately 1.5 ft. from 

portal to ore in ore body D. 

The lowest ore in ore 90dyJ)is 5,4~5 ft., which means the 

portal will start on an elevation of 5,492 plus or minus t'v'lO feet. 

The most economical ore body to mine, also the most valuable, 

is ore body E. It has a good thickness, relatively small area, and 

a good grade . This ore body should be mined by driving the main 

haulage level below the ore, . then drive raises from this level and 

stope out by slushing into mill holes or chutes. The elevation of 

the bottom of this ore is 5,503 ft. Therefore allowing for a rise 

of two feet for tram grade and drift height of seven feet, the 

suggested portal elevation is perfect for this ore body. 

In ore body D the ore is not blocked out tovvard the rim from 

holes 472T, 472H, &472C (See Map A). By this is meant that between 

these holes and the rim there are no blank holes. Therefore if the 

initial drift were driven toward one of these holes, ore may be found 

many feet closer to the rim. Since the stripping will begin on the 

west side of the drainage (Map A) the recommended holes to drive for 

• 



AIR AND \vATE:1 LINES 

Diesel compressors are often placed underground, especially 

\vhen all available outdoor space is needed for storage and work room. 

But \vhere this problem is not acute, building a compressor house is 

much 'cheaper. 

To begin the operation air and water lines will come in the 

portal and advance with the drift. However, when hole 472M is reached, 

it should be ulitized for an air line. This hole is ideally located 

to get air to both ore bodies. 

The water tank should be placed as close to the compressor as 

possible. If a t"TO inch pipe is used from the water tank down to the 

mine, gravity pressure should be sufficient to operate th$ hammers. 

However if there is not enough pressure a small air line with a pressure 

control gauge can be used. 



COST FOR PLAN NOI 

(Mining Ore Bodies D & E) 

Drifting $15/ft. 

Mining $15/ton 

Xs. Haulage .Ol/per ton mile 

Royalty 

Equipment 

Ore Bin 

Ore Body D 

Ore Body E 

Bonus 

Value of Ore 

Operating Cost 

VALUE OF ORE 

PROFIT 

PROFIT 

$ 5,250 

63,000 

2,000 

18,900 

G~50Q) 
?. 7, r;rO 
2,000 

$73,400 . 

56,000 

35,000 

$164,400 

$164,400 
\, t:t~'O 
:l:i5,Q50 

$ 48,750 
JI" ,.:l.~-O 



PLAN NO 2 

Ore Bodies B & C 

These t wo ore bodies are of sufficient size to make a profit, 
~ 

however they can not be worked from the haulage used in Plan 1. 

The tram distance would be over 800 ft. Ore bodies C & D should be 

joined for ventilation purposes if the drift could be driven on ore, 

or if the distance be t ween does not exceed 40 ft. 

From available information on ore reserves and estimates of 

mining costs, it can be seen that the company cannot make a profit 

of one-quarter of the gross value of the ore body; therefore it is 

recommended the ore bodies B & C be leased out after driving the 

incline. 

The plans for driving the incline are shown on Map B. If an 

HD-5 is not rented the plan should not be altered up to and including 

Step 3. The rest of the incline should be driven with a slusher. 

If the incline is driven with a slusher the cost will be approx

imately $2,400 as compared to $1,350 if driven with a cat or HD-5. 

An ore bin will be needed and a gasoline powered hoist. In this 

mine there should be one hoistman, 2 drillers, and 6 muckers on each 

shift. The average thickness of the ore is approximately 2 feet. 



COST FOR PLAN NO 2 

(Mining Ore Bodies B & C) 

Incline $20/ft. 

Dri f t $15/ft. 

Mining $15/ton 

Equipment 

Ore . Bin 

Royalty 

,Xs. Haulage .Ol/per ton mile 

Miscellaneous 

Ore Body B 

Ore Body C 

Value of Ore 

Operating Cost 

VALUE OF ORE 

PROFIT 

PROFIT 

$ 2,000 

750 

32,250 

8,400 

2,000 

11,500 

1,100 

2,500 

$60,500 

$41,600 

31,950 

$73,550 

$73,550 

60,500 

$13,050 



Incline to Ore Bodies B & C 

PLAN NO 2 

Map B 

Recommendations on Driving Incline with Cat & HD-5 or Slusher 

Step 1. (Usually 8 to 10 ft. of solid rock is required above the drift 

height to go underground ·on an incline. Therefore, on a 3 to 1 

incline with an 8 X 8 cross-section the length of outside 

incline is approximately 55 ft., the depth 18 ft.) Clean top 

soil off sandstone. 

Step 2. Drill holes on 6 ft. center. Either 3 or 4 rows wide. Width 

is determined by blade. 

Step 3. Muck as much as possible with cat. Muck rest with HD-5 or 

slusher. 

Step 4. Drill back on reverse slope until there is enough good sand 

above drift to go underground. 

COST OF INCLINE with 15 ft. width on surface and an 8x8 ft. drift 

= Volume @ $1/yd.$300 plus ($15/ft of incline)$1050 

= $1,350 



RECOMMENDATIONS: 

Plan #1 Ore Bodies D & E 

The first operation should be done with a bulldozer and 

ripper. A cat equivalent to a TD-18 or D-7 is sufficient. After 

going as deep as possible, clean off all waste and drill remaining 

sandstone to grade level. 

The drift should be driven with a mucking machine or an HD-5. 

A mucking machine crew consists of one driller, one mucking machine 

helper, one mucking machine operator, and a trammer. An HD-5 crew 

should c onsist of two drillers and loader operator. 

If an,HD-5 1s rented, three shifts would payoff on rental. 

Use two drillers side by side on eaca shift. Blast as soon as 

the round is drilled, turn air valves from compressor and have a 

6,000 cu. ft. fan on suction. Smoke should clear in less than 

thirty minutes. 

be made¥.hift. 

HD-5 bucket holds over a ton so two rounds should 

/ 

~ 
An HD-5 is faster than a muching machine except when" tramming k..cl~ 

250 ft •• The size of the drift required for each compares 

favorably. The muching machine requires a 6 X 7-ft. drift and an 

HD-5 requires an 8 X 7-ft. or one ton more per running foot of 

drift. 

For driving drifts or inclining the HD-5 is cheaper and 

faster than the muching machine, but for mining it cannot compare 

to car and track with a muching machine or slusher. 



I}I.Ar. NO 2 

iap B 

Incline to e Bod1os B & 0 

;.\.eoommcnd t10ns on D"1 vlng Inolino \li til O· t . HD-5 

stop 1. 

Stop 2. 

Step 3. 

step 4 . 

(Uoua.lly 8 to 10 ft ,. of solid t'ocl:c 10 :('0 uired .... hovo 

the dr-it height to go underground on n 1noline. 'l'hero

for , on a .3 to 1 1no11n 'Hi th un 8 x 8 crontil ... seotlon 

the 1 n th of outs1d incline 1£1 approx.lrn toly 55 rt . ~ 

the depth 18 ft.) Ol$un top so11 off gandston~ . 

Drill holes on 6 ft . cont·r~ Eith r 3 or 4 r01G wide . 

1-.ldth 18 dete;rmined y blade. 

Muok as muoh as p - 90ibl0 1th oat . Muck re~t with rID-S. 

Drill back on r v roe slope until there is enouoh good 

nand abov~ drift to go underground . 

CQ')T OF INCLH E \11th 15 ft. . 'uldth on surface d an 8x8 ft . drift 

::: Volume l ')1/yd . ~300 plug (~~15/ft.; of inclin~)$1050 

:= 1'\1.350. 



RECOMMENDATIONS: 

Plan #1 Ore Bodies D & E 

The first operation should be done with a bulldozer and 

ripper. A cat equivalent to a TD-18 or D-7 is sufficient. After 

going as deep as possible, clean off all waste and drill remaining 

sandstone to grade level. 

The drift should be driven with a mucking machine or an HD-S. 

A mucking machine crew consists of one driller, one mucking machine 

helper, one mucking machine operator, and a trammer. An HD-S crew 

should consist of two drillers and loader operator. 

If an HD-S is rented, three shifts would payoff on rental. 

Use two drillers side by side on each shift. Blast as soon as 

the round is drilled, turn air valves from c~mpressor and have a 

6,000 cu. ft. fan on suction. Smoke should clear in less than 

thirty minutes. HD-S bucket holds over a ton so two rounds should 

be made each shift. 

distaAn HD-S is faster than a mucking machine except when the tramming 



SUGGES'TED EQUIPMENT: 

1 HD-5 Loader (Rental) 800/mo. 

1 Mucking Machine 3000 

1 Slusher (double drum) 1500 

Rail 20# or 18# 1000 

6000 cu. ft. blower 500 

Vent tube 300 

Trammer (battery or air) 2000 

2 Jack hammers & Jack legs 1000 

1 200 gal. 'Vlater tank 200 

1 Receiver tank 250 

2 Jack tanks 100 

. Pipe 500 

1 315 Compressor 10000 

1 Ore bin 2000 

Hand Tools 200 

Air and water hose 100 

Pipe and hose fittings 50 

4-6 Mine cars side dump @ $250 1000 

Miscellaneous 2500 

$27000 



GROSS .VALUE OF ALL . ORE BLOCKED OUT 

Ave. Ave. Ave. 
ORE BODY thickness U308 V205 VALUE TONNAGE 

A 2.0 .18 .40 $20,000 1400 

B 1.5 .227 1.78 $41,600 1400 

C 1.65 .366 2.35 $31,950 750 

D 1* 2.1 .192 1.83 
2** 1.65 .231 2.18 $73,400 2500 

E 3.0 .253 2.20 $56,000 1750 

TOTAL VALUE $222,950 

*Upper ore horizon of Orebody D 

** LovTer ore horizon of Orebody D 
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drift crew should consist of a driller and a mucking machine 

operator. The mining 'crew should consist of 2 drillers and 4 to 6 

muckers, until enough working places are available for more men. 
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the direction of the approa.ching drift so that ore may be 

fQund sooner than is shown. 
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Collar 
D H Elev. Base TO:Q Thickness u~OS V20~ Remarks 

38 ' J j 5568 .. 3 . 31.3 32.3 1.0 • 2 1. 4 

38 5572.3 33.6 '4.6 1.0 .13 1.19 

38 B 5568.8 27.8 28.8 1.0 .16 •. 64 

38 D. 5575.2 29.1 33.5 4.4 .34 2.87 

38 F 5575.7 35.8 37.4- 1.4 .22 1.·36 

38 Z 5564.0 20.8 23.2 2.4- .30 2.40 , 

38 X 5566 23.3 25.3 2.0 .22 1.67 

38 W 5571 26.3 28.4- 2.11 .24 1 •. 91 

38 V 5569.9 29.8 31.2 1.4 .21 1.48 

38 P 5566.0 29.6 30.7 1.1 .26 1 •. 34 \"J~ 

! 
38 N! 5566.;3 29.7 31.3 1.6 ~09 1.3:4 

28.3 2B.7( • .4- .15 1.30 r~' 

38 L 5567.5 30.4 31.1 .7 .12 2.~9 

38 G 5570.9 29.4 34.4 .5 .31 2.19 

38 E 5573.0 31.2 33.0 1.8 .23 1 •. 9.9 

3B I 5567.9 30 •. 4 31.1 .7 .20 · 1"',.39 

1"45 A 5585.5 39.8 41.8 2·9 .13 . '.20 

145 B 5584.2 33.7 37.4 3.7 .10 .03 4.3 1 core sampled 
19.2 28.2 9.0 .17 .OB other lost. 

145 5584.1 31.3 32.3 1.0 .09 .BO 
25.1 26.2 1.1 .IB 1 • .05 

145 I 5585.6 34.5 36.1 1.6 .25 1.01 

145 Q 5582.1 36.6 37.6 1 •. 0 .12 .02 

145 R 5579.8- 37.1 38.6 1.5 .17 .01 

145 II 5583.1 38.7 40.4 1.7 .27 .- Tracs' 

145 EE 5586.5 41.5 42.4 .9 .11 . ·07 

1"45 Y 5584.5 28.8 29.4 .6 .45 - .89 

145 Z 5584.6 30.0 31.7 1.7 .13 1.17 

145 DD 5584.9 32.0 34.9 2.9 .15 0.B9 

• 

;: 



, 

Collar 
D Ii. E1ev. Base To Thickness U Remarks 

47 D 5559.8 26.4 27.5 , 1.1 
23,2 24.2 ;. 1.0 

-
~ 

• I , ,. 
" . 

" ! 
476 F 5560 21.6 22.7 1.1 .23 1 • .50 

476 C 5559.0 22.1 26.2 4.1 .53 3.17 , 

476 H 5560 20 20.7 .7 .54 . 3.32 

476 5558.9 20.6 ~.6 1.0 .10 .89 

401 ,5560.7 21.4 22..3 .9 .31 2.04 

57 A 5556.6 23.8 24.3 .5 .28 2.21 

57 I 5553.0 13.8 +:8.8' 5.0 .13 1.24 

57 G 5554.6 17.8 20~6 2.5 .11 1.41 

57 M 5555 12.6 15.9 3.3 .30 2 •. 47 

57 0 5554 8.0 10.8 2.8 .31 2 •. 48 
• 

57 L .5555 15.7 17.0 1.3 .13 1.22 
.. 57 \ -5553.7 2.2 3.2 1.0 .10 .07 

'\ 

472 I 5552.0 15.1 15.6 .5 .12 1.66 
8.4 10.1 1.7 .14 1.55 

4(~ A 5552.§ Q'-5 7.5 1.0 .10 J.64 
- 3.6 -2.1 1.5 .30 .~11 

472 L 5555 9.1 10.1 1.0 .41 3.33 
-4.2 - 2.6 ~ 1.6 .35 .~I3 

472 E 5553.3 12.3 14.1 1.8 .34 2.82 

472 V 5552.0 18.3 18.7 .4 .09 1.06 
12.8 13.6 .8 .25 .98 

472 C 5550.8 8.6 11.8 3.2 .18 1.71 
6.b 7.3 .7 .12 1.96 

472 :l K 5555 13.2 14.5 1'.3 .17 1.99 

472 Q 5551 18.3 18.8 •• 5 .16 3.19 
13.6 15.6 .2 :41 2.33 

472 5552.5 12.7 15.8 3.1 .ll 1.83 

472 H 5552.8 9.9 11.7 1.8 .13 1.96 

472 D 5551.9 16.9 18.6 1.1- .34 3.05 

472 T 5549.0 11.3 13.0 1.7 .47- 5.54 



Collar 
D H1 Elev. Base 

6tL :,:,:,0.2 3.2 
-7.8 

68 B 5549.0 11.1 
4.3 

68E 5'55 0 .1 II. , 

04- , '?, 

68G 5549.0 3.8 

68H 5550.4 13.4 
8.1 

6tsJ 5547.6 12.9 

68K 5548.1 11.1 

68N 5550,.1 7.0 
2.7 

68-0 5551.4 2.8 

68P 5551.0 7.0 

6t;S 555:2.1 5.:2 

6bR 5548.4 16.2 

68-00 5547.6 11.6 

68MM 5542.8 -0.4 

68TT 5540.4 0 

b <l E.E j""'s«l7. t. /3.1... 

Top 
6.7 

-6.1 

11.4 
8.0 
1\' . • /1r;: 
D,(,D 

~ 1.9 
'"-

....... 
15.7 
8.b 

14.3 

15.3 

9.6 
5.5 

6.0 

7.7 

ts • .L. 

17.2 

12.6 

1.6 

1.5 

Iq·~ 

Thickness 

., ......... .. 

3.5 
1.7 

.3 
3.7 

=-> 3.7 

7.9 

1.9 
.5 

1.4 

3.8 

2.6 
2.8 

3.2 

.7 

~.Y 

1.0 

1.0 

2.0 

1.5 

\,1 

UpOB V20~ Remarks 
.19 1. 0 
.52 0.~9 

.10 2.04 

.12 0.01 

.07 0.67 

.23 2.44 

.23 1.b2 

.15 2.30 

.12 1.37 

.35 2.64 

.31 6.96 

.37 2.90 

.25 1.72 

.20 .97 

. • 4U 2.b7 

.12 .03 

.21 1.76 

.10 1.64 

.43 1.04 

~, l 1. So 
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