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Item #

332.211
332.212
331.120
331.121
331.123
331.126
331.151
331.152
332.210
332.321
232.322
332.512
332.51A
332.51B

332.8104A

332.812

' 332.812B

332.911
332,811
332.323
332.712
332.131
331.171

TUNNELS - WATANA
EXCAVATIGN

DIRECT UNIT COSTS

Description $/LF $/CY

Diversion Tunnel 39°' Diameter 2254 46.85
Diversicn Tunnel 48' Diameter 2996 52,29
Access Tunnel 35 X 28' (benched) 2017 62.20
Accese Tunnel 25 X 20 1853 110.09
Access Tunnel 10 X 10° 707 207.51
Access Tunnel 12 X 14° 850 150.55
Bus Tunnel Horizontal 22 X 22 1846 110.41
Bus Tunnel Inclined 16 X 16 1532 166.47
Access Tunnel to Gate Chamber 15X20 1081 105.24
Grouting Gallery 10 X 10°' 539 158,16
Grouting Gallery Inclined 10 X 10° 826 242.30
Outlet Tunnel 31' Diameter 2075 69.06
Outlet Tunnel 31' Diameter- Irnclined 2316 77.06
Manifold Tunnel 11' Dia 766 191.47
Peunstock 27°' Dia 1816 75.34
Penstock 21' Dia 1342 92.04
Penstock 18' Dia 1128 105.36
Tailrace Tunnel-Modified Horseshoe 2140 52.70
Penstock Shafts 27' Dia 2918 137.59
#“¥out Gallery Shafts 10 X 10° 1497 403.02
Vent Shaft 8.5' Dia 1289 613.65
Access Shaft 23' Dia 2359 153.28
Bus Shaft 10.5' Dia 1266 394.87
- Transformer Gallery Cavern $§54.72/BCY

- Powerhouse Cavern $51:00/BCY

- Surge Chamber $63.14/BCY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: DIVERSION TUNMEL 39 FT E¥CAVYATED DIAMETER QUANTITY: 7228.FT

PROJECT: SUSTTHNR DATE: FEB 15,1984 -
FILE NO: 1563 EST. BY RAM D-OEB
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BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 39.8 X 36.9 FT

i

ANGLE OF ARCH = 2 ¥ (ARCCOS 19.5 - 19.5 ~ 19.5 ) 3.14 RADIANS

599¢.3 FT-2

ARCH AREA = B.5 X (19.5) *x2 ( 3.14 ~ SIN 3.14 )

BCY/LF =( 597.3 + 4.5 X 36.8)727 = 28.1 BCY/LF

PERIMETER = 3.14 X 19.5 + 2.8 X 4.5 + 36.0 = 106.3 FT
NUMBER OF HOLES:

LINE HOLES @ 24. IN CENTERS = 106.3 / 24. 7 12 = 54,

ARREA OF PATTERN = ?759.30FT-2 - 24.8/12.8 X 106.3 = 546.8 FT-2

PATTERN HOLES ¢ 3.8 X 3.8 = 546.8 » 9.80 = 61,

TOTAL HOLES 34. + 61. = 115,

1 - 6 - DRILLS = 6.

NUMBER OF DRILLS
NUMBER OF HOLES/DRILL = 115. » 6. = 19.

DRILL 2.8 FT - PULL 11.8 FT

TOTAL LF OF HOLE = 115. X 12./11. X 7228. = 9048B61. LF
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ITEM: DIVERSION TUNNEL 39 FT EXCAVATED DIAMETER QUANTITY: 7228.FT
SUSITNA DATE: FEB 15,1584 -
1563 EST. BY RAM D/QEB

PROJECT:
FILE NO:
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS

;e USE 2.

DAILY ADVANCE = 11.8 LF/ROUND X 2, X 18. » 5.98 = 37. LF/DAY

s sy i

DRILL 19. HOLES/DRILL X 12.8 @ 60. FT/HR
LOAD 19. HOLES/MINER @ 3.8 MIN/EA
SHOOT AND SMOKE

MUCKING OPERATION:

BCY-ZLOAD = 7.08 X 0.85 X 8.68 = 3.57

BCYZHR = 3.57 X 2. X 8.83 X 50.00 = 296.31 BCY/HR

BCY/CYCLE

1

n

MUCK TIME = 389.34 BCY X 1.14 (0B)/ 296.31

ALTERNATING CREWS : )
(ACTUAL) MUCK TIME = 1.19- 3.83- 1.15- 0.50

TOTAL CYCLE TIME

- 18. HR SHIFTS

28.12 BCY/LF X 11.8 LF = 389.34

8.50 HRS
3.83 HRS
1.15 HRS

8.58 HRS

= 1.19 HRS

8.88 HRS

5.98 HRS




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: DIVERSION TUNNEL 39 FT EXCAVATED DIAMETER
PROJECT: SUSITNA
FILE NO: 156
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BENCH EXCAVATION

BENCH DIMENSIONS : 36.8 X 15.8 FT
BCY/LF = 36.8 X 15.8 7/ 27 = 20.8 BCY/LF
PERIMETER = 36.8 + 2 X 36.9 = 96.0 FT
NUMBER OF HOLES:
LINE HOLES @ 24. IN CENTERS = 96.8 7 24, / 12
PATTERN HOLES = 36.0 X 30.8 ~ 25.88 FT-2/HOLE

TOTAL HOLES

48, + 43, = 91,

NUMBER OF DRILLS

6.
NUMBER OF HOLES/DRILL = 91, » 6. = 15.2

TOTAL LF OF HOLE = 91. X(15.8 + 1) X 7220.6/30.8 = 351181.

QUANTITY: 7220.FT
DATE: FEB 15,1984 -
EST. BY RAM D-/OEB
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48.

43.
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM:  DIVERSION TUNNEL 39 FT EXCAVATED DIAMETER QUANTITY: 7220.FT

PROJECT: SUSITNA DATE: FEB 15,1984 -
FILE NO: 1563 EST. BY RAM D/CEB
BACK-UP COMPUTATIONS
CYCLE TIME: MOVE IN DRILLS 8.50 HRS
DRILL  S1. HOLES X 16.8 DEPTH~/ 68. FT/HR X 6. 4.85 HRS
LOAD  91. HOLES X 3.8 MIN/EA /508 MIN/HR X 6. 6.91 HRS
SHOOT AND SMOKE B.58 HRS
MUCKING OPERATION:
MUCK TIME = 6680.80 BCY X 1.14 (0B)~/ 296.31 = 2.31 HRS
(ACTUAL CYCLE) MUCK TIME = 2.31- 4.05- 8.91 = 0.88 HRS
TOTAL CYCLE TIME 9.97 HRS
USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 38.8 LF/ROUND X 2. X 18, » 5.97 = 181. LF DAY
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HARZA ENGINEERING COMPANY

DIRECT COST ESTIMATE
ITEM: DIVERSION TUNNEL 39 FT EXCAVATED DIAMETER QUANTITY:
PROJECT: SUSITNA
FILE HO: 1563 EST. BY RAM D/OEB

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :
I1ST 268.8 FT @ 18. LF/DAY (58.8 %) 19.
REMAINING 7020. FT @ 37. FT/DAY 198.
BENCH EXCAVATION ?¢220. FT @ 181. FT/DAY 71.
TURN UNDER AT TUNMNEL PORTALS 4.
ALLOWANCE FOR DELAYS & FAULTS 4.
HDDITIUHQL‘TIME FOR ROCKBOLTING 2.
ADDITIONAL TIME FOR STEEL SUPPORTS 6.
ADDITIONAL TIME FOR SHOTCRETING 1.
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TOTAL EXCAVATION TIME 298,

DAYS
DAYS
DAYS

DAYS

f220.FT

DATE: FEB 15,1984 -




ZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: DIVERSION TUNNEL 39 FT EXCAVATED DIAMETER QUANTITY: 7228.FT
PROJECT: SUSITNA DATE: FEB 15,1984 -
FILE NO: 156 EST. BY RAM D/0EB
CREW REQUIREMENTS
LABOR 2. - 18. HR SHIFTS HOURLY TOTAL
————————————————————————— COST PER
DESCRIPTION DAY  SWING GWY TOTAL RATE bay
WALKER 1.8 1.8 0.8 2.9 38.13 732.6D
SHIFTER 1.8 1.8 2.8 2.0 38.13 762.60
MINER 6.0 6.0 9.0 12.0 35.64 4276.88
CHUCK TENDER 6.0 6.8 8.0 12.0 34.91 4189.2B
BLASTING FOREMAN 1.0 1.8 8.9 2.0 38.13 762.60
FEL OPERATOR 2.8 2.0 8.0 4.0 39.69 1563.68
ELECTRICIAN 8.5 8.5 8.0 1.8 44.74 447 .48
AIR COMPRESSOR OPERATOR 1.8 1.0 0.0 2.0 38.18 763.68
TRUCK DRIVERS 5.0 5.8 2.8 19.0 39.37 3937 .08
SUBTOTAL 23.5 23.5 0.8 d4dr.@ 17485.40
ARLLOWANCE FOR UNSCHEDULED OVERTIME 9.8 2 B.08
$ 17485.40
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HARZA ENGINEERING COMPANY
, DIRECT COST ESTIMATE
ITEN: DIVERSION TUNNEL 39 FT EXCAVATED DIAMETER QUANTITY: 7220.FT

PROJECT: SUSITNA DATE: FEB 15,1984 - | ;
FILE NO: 156 EST. BY RAM D-OEB ;
EQUIPMENT REQUIREMENTS
EQUIPMENT HOURLY TOTAL
# COST PER
TYPE RATE DAY
6.8 DRILLS 42.81 X 20. HRS 5041 .20
6.8 AIR COMPRESSORS 608  40.36 X 28. HRS 4843. 26 ;
3.0 FANS 18.07 X 28. HRS 60,20 B
4.8 DEWATERING PUMPS 5.26 X 28. HRS 429. 80 B
2.0 FEL 988 115.74 X 20. HRS 4629.60 %
5.8 R 355 62.64 X 20. HRS 6264. 00 |
SUBTOTAL | 21303. 89 ;
DUTY FACTOR 75.0 2
TOTAL COST PER DAY = 21803.88 X 75.8-100.0 = $ 16352.25 ~ DAY
. MATERIALS AND SUPPL IES
_ UNIT TOTAL
QUANTITY  UNIT  DESCRIPTION COST COSTS “
347441.19  BCY POWDER & .CAPS 6.80 2362600.08 L
AotoRsekARAGCKOKR LF BITS & STEEL ' 8.40 502416.76 :
158.88 EA STEEL SUPPORTS (48 LB/FT)  4250.08 63750009 ‘
7508.88  EA ROCKBOLTS (15FT ) 127.00 9525080.08
418.88 CY SHOTCRETE (3") 450.88  184%60.00
7228.80 LF AIR AND WATER DISCHARGE 30.00  216609.00
7226.88 LF FAN LINES 25.90  180500.00
7228.08 LF ELECTRIC SUPPLIES 100.80  722000.00




PROJECT:
FILE NO:
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HARZA ENGINEERING COMPANY .
DIRECT COST ESTIMATE

DIVERSION TUNMEL 39 FT EXCAVATED DIAMETER QUANTITY: ¥220.FT

SUSITNA DATE: FEB 15,1904 ~
1563 EST. BY RAM D-/0OEB

_—-EOmSossSomossomo s

SUMMARY OF COSTS
sksstcickAeksekRIORNCRCK

NUMBER OF DAYS

FOR EXCAVATION 298. DAYS

h

LABOR COSTS:
298. X $ 17485.40 7 DAY % 2,877,996

=~J
jax)
(&N
(4N}
N

EQUIPMENT COSTS:
298. X % 16352.25 7 DAY % 4,748,914 657.74

MATERIALS & SUPPLIES: % 92.758,616 797.58
ST&S +7-15% OF LABOR % 692, 130 85.86
TOTAL DIRECT COST $ 16,277,658 2254.52
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TOTAL PRICE = 16,277.658 X*1.00 = $ 16,277,658

UNIT PRICE PER LF = 16,277,658 » 7220. = $ 2254.52 ~ Ly

UNIT PRICE PER CY = 16,277,658 » 7220. X 48.1 = %

SIGNIFICANT RATIOS:

0

- MAN-DAYS/LF

- MAN-DAYS/CY

46.85 7

298. DAYS X 47. MEN ~/ 72208. LF = 1.9 MD/LF

298. DAYS X 47. MEN ~ 7228. LF/48.12 = 0.64 MD/C




ACCESS TUNNEL
35 x 28
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ITEM: ACCESS TUNNEL 35 X 28 FT HEIGHT
PROJECT: SUSITHA - 331.128
FILE NO: 1563 EST. BY RAM D/OEB

sSmm=

DIRECT COST ESTIMATE
QUANTITY: 2970.FT
DATE: FEB 16.1984 -

BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 28.8 X 35.8 FT

ANGLE OF ARCH = 2 X (ARCCOS 20.8 - 18.4 ~ 20.8 ) = 2.14 RADIANS

ARCH ARER = 8.5 X (20.8) *xx2 ( 2.14 - SIN 2.14 ) = 259.¢ FT-2

BCY/ZLF =( 259.6 + 5.6 X 35.8)/27 = 16.9 BCY/LF

PERIMETER = 2.14 X 28.0 + 2.8 X 5.6 + 35.8 = 89.§ FT
NUMBER OF HOLES:

LINE HOLES @ 24. IN CENTERS = 89.0 ~ 24. ~ 12 = 45.

AREA OF PATTERN = 455.62FT-2 - 24.8/12.8 X 89.9 = 277.6 FT-2

PATTERN HOLES @ 3.8 X 3.8 = 277.6 / 9.09 = 31.

TOTAL HOLES 45. + 31, = 76.

3~ 2 =— DRILLS = 6.

NUMBER OF DRILLS
NUMBER OF HOLES/DRILL = 76. ~ 6. = 13,

DRILL 12.8 FT - PULL 11.8 FT

TOTAL LF OF HOLE = 76. X 12.711. ¥ 2978. = 247369. LF

el




DIRECT COST ESTIMATE

ITEM:  ACCESS TUNNEL 35 X 28 FT HEIGHT OQUANTITY: 2970.FT
PROJECT: SUSITHA -~ 331,120 DATE: FEB 16,1934 -
FILE NO: 1563 EST. BY RAM D-/0OEB

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS
DRILL 13. HOLES/DRILL X 12.8 @ 68. FT-HR
LOAD 13. HOLES/MINER @ 3.8 MIN/EA
SHOGT AND SMOKE
MUCKING OPERATION:
BCY/LGAD =12.58 X 0.85 X 9.60 = (.37

BECY/HR = 6.37 X 1. ¥ 0.83 X 50.00 = 264.56

@

BCY/CYCLE = 16.87 BCY/LF ¥ 11.6 LF = 185.62

MUCK TIME = 1B5.62 BCY X 1,20 (0B)~/ 264.56 =

T07aL CYCLE TIME

USE 2. - 18. HR SHIFTS

DAILY ADYANCE = 11.8 LF/ROUND X 2. X 18. # 5.65 = 39. LF./DAY

1.08 HRS
2.94 HRS
8.76 HRS

8.50 HRS

BCY-HR

8.84 HRS

——— - s ——

5.635 HRS




DIRECT COST ESTIMATE
ITEM: ACCESS TUNNEL 35 X 28 FT HEIGHT
PROJECT: SUSITHA - 331.128

FILE NO: 1563

QUANTITY: 2978.FT
DATE: FEB 16,1984 -

EST. BY RAIM D/OEB
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BENCH EXCAVATION

BENCH DIMENSIOHNS :

35.8 X 12.8 FT

BCYsLF = 35.8 X 12.8 ~ 27 = 15.6 BCY/LF

PERIMETER = 35.8 + 2 X 38.8 = 95.0 FT

NUMBER OF HOLES:

LINE HOLES @ 24, IN CENTERS

PATTERN HOLES

TOTAL HOLES

NUMBER OF DRILLS

95.0 ~ 24. / 12

]

48.

1]

n

= 35.8 X 36.80 ~ 25.80 FT-2/HOLE 42,
48. + 42. = 98,

6.

NUMBER OF HOLES/DRILL = 98. / 6, = 14.9

TOTAL LF OF HOLE =

98. X(12.8 + 1) X 2970.8-/308.08 = 115187.

LF

T e o




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: ACCESS TUHNEL 35 X 28 FT HEIGHT QUANTITY: 2970.FT
PROJECT: SUSITNA - 331.1208 DATE: FEB 16,1984 -
FILE MO: 1563 EST. BY RAM D-0EB

BACK~UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.00
DRILL  98. HOLES X 13.8 DEPTH/ 68. FT/4IR X 6.  3.23
LOAD  98. HOLES X 3.8 MIN/EA ~50 MIN/HR X 6.  0.90
SHOOT AND SMOKE B.50
MUCKING OPERATION:
MUCK TIME = 466.67 BCY X 1.28 (0B)/ 264.56 = 2.11 HRS

(ACTUAL CYCLE) MUCK TIME = 2.11- 3.23- 90.98 = 0.08

s B Gt e, it e

TOTAL CYCLE TIME 9.63

USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 38.8 LF/ROUND X 2. X 18. » 5.63 = 187. LF./DAY

HRS
HRS
HRS

HRS




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: ACCESS TUNNEL 35 X 28 FT HEIGHT
PROJECT: SUSITHA - 331.128
FILE NO: 1563

e R R e R W

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE

IST 200.8 FT @ 19. LF/DAY (59.8 %) 10.3 DPYS
REMAINING  2778. FT @ 39, FT-DAY /1.1 DAYS
BENCH EXCAVATION 2978. FT @ 187. FT/DAY 27.9 DAYS
TURN UNDER AT TUNNEL PORTALS 4.8 DAYS
ALLOWANCE FOR DELAYS & FAULTS 6.8 DAYS
g ADDITIONAL TIME FOR ROCKBOLTING 2.0 DAYS
| ADDITIONAL TIME FOR STEEL SUPPORTS 4.0 DAYS
ADDITIONAL TIME FOR SHOTCRETING 1.5 DAYS
TOTAL EXCAVATION TIME  126.7 DAYs

QUANTITY: 2970.FT
DATE: FEB 16,1984 -
EST. BY RAM D/DB
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITENM: ACCESS TUNNEL 35 X 28 FT HEIGHT QUANTITY: 2978.FT
PROJECT: SUSITNA - 331.128 DATE: FEB 16,194 -
FILE NO: 1563 EST. BY RAM D/OEB

CREW REQUIREMENTS

LABOR 2. - 18. HR SHIFTS HOURLY TOTAL el
e e e e e : COST PER

DESCRIPTION DAY  SWING GWY TOTAL RATE DAY
WALKER 1.9 1.9 8.0 2.0 39.13 782.60
SHIFTER 1.8 1.8 8.0 2.8 38.13 ’62.60
MINER 6.8 6.0 0.6 12.8 35.64 4276.60 5
CHUCK TENDER 6.0 6.0 8.0 12.9 34.91 4189.28 |
BLASTING FOREMAN 1.0 1.9 8.0 2.8 38.13 762.60
FEL OPERATOR 1.8 1.0 .8.0 2.0 39.89 ’81.80 -
ELECTRICIAN 8.5 8.5 6.0 1.8 44.74 447 . 48 L
AIR COMPRESSOR OPERATOR 1.8 1.9 2.9 2.0 38.18 763.60
TRUCK DRIVERS 3.0 3.0 8.6 6.0 39.37 2362.20
SUBTOTAL 28.5 28.5 8.0 41.8 15128.88
ALLOWANCE FOR UNSCHEDULED OVERTIME 8.8 2 8.69
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ITEM:  ACCESS TUNNEL 35 X 28 FT HEIGHT QUANTITY: 2978.FT
PROJECT: SUSITNA - 331.120 DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D-OEB
EQUIPMENT REQUIREMENTS
EQUIPMENT HOURLY TOTAL
# COST PER j
TYPE RATE DAY
6.9 DRILLS 42.81 X 28. HRS 5041 .26
6.8 AIR COMPRESSORS 680  48.36 X 28. HRS 4843. 720
3.0 FANS 19.87 X 28. HRS 684. 20
4.9 DEWATERING PUMPS 5.26 % 28. HRS 420.90 ]
1.0 FEL 992 281.13 X 20. HRS 4022 .60
3.9 R 505 84.19 X 28. HRS 5051 . 49 |
SUBTOTAL 19983. 48 !

HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

bUTY FACTOR 75.8 %

TOTAL COST PER DAY = 19983.48 X 75,

q—.—.—.—.—_——..——.__—.—..———._—_--_.._-—_-——._.--—-.—-——-._.._.-._—._—.—_-_—__—-—-.——.——.—.—.-—-—._.—.—.—.—._-._-__..‘__,

96318.33

362555, 22

' 60.60

3000.80

119.68

; 2970.00
| 2970.00
2570.8

—.——-——-—-—-—-——.-——..—u—-_-——-——_—-—..-—.._—-.___-._.——-..-—.——-—-—....-..—-——._—._-—.—-.—-...—.——.—.—.

A B S St S (ot . D et ] T Bt e 0t e S S St ot W0t Y e . o i S

—--......—..._-.—_—-._—_——.——..-.—._—-_....__—.—.-—.——_._—-—u———.——.—_—--._—u—--—

UNIT
DESCRIPTION COST
POWDER & CAPS 6.80
BITS & STEEL B.48
STEEL SUPPORTS (48 LB/FT) 31208.00
ROCKBOLTS (ISFT ) 127.00
SHOTCRETE (3") 450.00
AIR AND WATER DISCHARGE 38.00
FAN LINES 25.00
ELECTRIC SUPPLIES 186.00

.——_-——.-.—.—.—_-—.-_—.—-—_-—.—-—-..—.———__....._-...—_.—.—--.-—---—...—--.-_u—..___-—_._.._.._.__..._.__...._._.._...—‘—.—-—-—-—-

TOTAL
COSTS

634964.63 _ o
145022.03 .
187206.60
381000.00
49500.00
89100.00
74250.00
297000.00




PROJECT:
FILE NO:

HARZA ENGINEERING COMPANY

DIRECT COST ESTIMATE
ACCESS TUNMEL 35 X 28 FT HEIGHT
SUSITNA - 331.128

SUMMARY OF COSTS
Haaieielelelsicksioieksicekiier

NUMBER OF DNYS
FOR EXCAVATION = 127. DAYS

LABOR COSTS:

127. X $ 15128.80 ~» DAY & 1,917,169 645.51
EQUIPMENT COSTS:
127. X % 14987.55 7 DAY % 1,899,278 639.48
MATERIALS & SUPPLIES: $ 1,878,036 632.34
ST&S @ 15.% OF LABOR % 296,490 99.83
TOTAL DIRECT COST % 5,998,966 2017.16
MARK UP FACTOR = ( | + ©./1088.) = 1.88
TOTAL PRICE = 9,998,966 X 1.0 = $ 9,999,966
UNIT PRICE PER LF = 9,990,966 # 2978. = % 2817.16 / LF
UNIT PRICE PER CY = 9,998,966 / 2978. X 32.4 = § 62.20 7/ CY

SIGNIFICANT RATIOS:

- MAN-DAYS/LF

[}

- MAN-DAYS/CY
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QUANTITY: 2978.FT
DATE: FEB 16,1984 -
EST. BY RAM D/CEB

B P 3 - ¥

127. DAYS X 41. MEN ~» 2978. LF = 1.75 MD/LF

127. DAYS X 41. MEN ~/ 2970. LF-/32.43 = 0.85 MD/CY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: ACCESS TUNNEL 25 X 28 FT HEIGHT QUANTITY: 188.FT
PROJECT: SUSITNA - 331.121 DATE: FEB 16,1934 -
FILE NG: 1563 EST. BY RAM L/0EB

BACK-UP COMPUTATICNS

TUNNEL DIMENSIONS : 20.9 X 25.8 FT

ANGLE OF ARCH = 2 X (ARCCOS 16.80 - 6.3 / 16.8 ) 1.83 RADIANS

ARCH AREA = 8.5 X (i16.8) *x«2 ( 1.83 - SIN 1.83 )

i

118.7 FT-2
BCYZLF =C 110.7 + 13.8 X 25.0)727 = 16.8 BCY/LF
PERIMETER = 1.83 X 16.80 + 2.9 X 13.8 + 25.8 = 1.8 FT
HUMBER OF HOLES:
LINE HOLES @ 24. IN CENTERS = 81.8 7 24, 7 12 = 41.
AREA OF PATTERN = 454.43FT-2 - 24.8/12.0 ¥ B81.8 = 298.8 FT-2
PATTERN HOLES @ 3.8 ¥ 3.8 = 298.8 ~ 9.88 = 33.

TOTAL HOLES 41. + 33. = 74,

NUMBER OF DRILLS = 2 - 2 "= DRILLS = 4,
NUMBER OF HOLES/DRILL = 74. 7/ 4, = 19,

DRILL 12.8 FT - PULL 11.8 FT

TOTAL LF OF HOLE = 74. X 12.-11. X 180. = 14573, LF




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: ACCESS TUNNEL 25 X 28 FT HEIGHT QUANTITY: 18@.FT
PROJECT: SUSITNA - 331.121 DATE: FEB 16,1984 -
- FILE NO: 1563 EST. BY RAM D/OEB

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.00 HRS
DRILL 19. HOLES/DRILL X 12.0 @ 68. FT/HR 3.71 HRS
LOAD 19. HOLES/MINER @ 3.8 MIN/EA 1.11 HRS

SHOOT AND SMOKE 0.58 HRS
MUCKING OPERATION: '
BCY/LOAD = 7.800 X 8.85 X 0.60 = 3.57
BCY/HR = 3.57 X 1. X 8.83 X 50.00 = 148.15 BCY/HR
BCY/CYCLE = 16.83 BCY/LF X 11.8 LF = 185.14
MUCK TIME = 185.14 BCY X 1.18 (0B)/ 148.15 = 1.47 HRS

ALTERMATING CREWS :
(ACTUAL) MUCK TIME = 1.47- 3.71- 1.11- 9.58 8.08 HRS

TOTAL CYCLE TIME 6.32 HRS

USE 2. ~ 168. HR SHIFTS

; DAILY ADVANCE = 11.8 LF/ROUND X 2. X 18. 7 6.32 = 35. LF-DAY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: ACCESS TUMNEL 25 X 28 FT HEIGHT QUANTITY: 180.FT
PROJECT: SUSITHAR - 331.121 DATE: FEB 16,1994 -
FILE NO: 1563 EST. BY RAKM D-OEB

T e e e e e A e e S s e - o

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :

IST 48.8 FT @ 17. LF/DAY (50.8 2 2.3 DAYS
REMAIMING 148. FT @ 35. FT/DAY 4.8 DAYS
ALLOWANCE FOR DELAYS & FAULTS 1.6 DAYS
ADDITIONAL TIME FOR ROCKBOLTING 8.5 DAYS
ADDITIGHAL TIME FOR STEEL SUPPORTS 1.5 DAYS
;OTQL EXCHVH};UN ;;BE ———————————————————— ;?;-5;;8
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PROJECT: SUSITHA
FILE NO: 1563
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: ACCESS TUNMEL 25 X 28 FT HEIGHT QUANTITY: 188.FT

- 331.121 DATE: FEB 16,1984 -
EST. BY RAM D/DEB

e e e e e iR - R F N L]

LABOR 2. = 18. HR SHIFTS HOURLY TOTAL
————————————————————————— COST PER
DESCRIPTION DAY  SWING GUWY TOTAL RATE DAYy
WALKER 1.8 1.0 8.0 2.0 38.13 7B2.68
SHIFTER 1.8 1.8 8.9 2.0 38.13 762.60
MINER 4.9 4.0 8.8 8.0 35.64 26851.20
CHUCK TENDER 4.0 4.8 8.0 8.6 34.91 2792 .26
BLASTING FOREMAN 1.0 1.0 8.0 2.8 38.13 762.60
FEL GPERATOR 1.8 1.0 8.0 2.0 39.09 781.80
ELECTRICIRN 0.5 8.5 8.0 1.8 44.74 447 . 40
AIR COMPRESSOR OPERATOR 1.8 1.6 8.8 2.0 38.18 (63.60
TRUCK DRIVERS 3.0 3.0 8.0 6.0 39.37 2362.20
SUBTOTAL 16.5 16.5 8.0 33.8 12306.60
ALLOWANCE FOR UNSCHEDULED OVERTIME 8.8 % 8.08
TOTAL COST PER DAY $ 123086.80
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HARZA ENGINE

DIRECT COST ESTIMATE
ITEM: ACCESS TUNNEL 25 X 20 FT HEIGHT

PROJECT: SUSITHA - 331.121
FILE NO: 1563

ERING COMPANY

QuA

NTITY:

188

JT

DATE: FEB 16.19u4 -
EST. BY RAM D-/0EB

A it . W S T e S, T S W Wl Y O, Sy - B o S St e i

MATERIALS AND SUPPLIES

P PR e A it e . . B B T e W St it A il S i SR B, S Uit i, B T A S e, P, B,

QUANTITY UNIT DESCRIPTION

POLDER & CAPS
BITS & STEEL

3029.56 BCY
14572.94 LF

12.88 EAR STEEL SUPPORTS (40 LB/FT)
i8e.8@ EA ROCKBOLTS (1S5FT )
3.88 CY SHOTCRETE (3")
188.88 LF AIR AND UATER
188.88 LF FAN LINES

186.88 LF

DISCHARGE

ELECTRIC SUPPLIES

.80
.08
.60
.00

EQUIPMENT REQU IREMENTS
EQUIPHMENT HOURLY TOTAL
4 COST PER
TYPE RATE paY
4.9 AIR TRACK DRILLS 42.01 ¥ 28. HRS 3360.00
4.8 AIR COMPRESSORS 608  48.36 X 28. HRS 3220.80
3.0 FANS 16.67 X 20. HRS 684.20
4.8 DEWATERING PUMPS 5.26 ¥ 28. HRS 420.80
1.8 FEL 988 (7 CY) 115.74 ¥ 28. HRS 2314.60
3.8 R 355 62.64 X 28. HRS 3758.40
SUBTOTAL 13687.80
DUTY FACTOR 75.9 2
TOTAL COST PER DAY = 13687.80 X 75.0-/100.0 = $ 10265.85 ~ DAY

SRR ST S G S TR U B W it A S it e S it . it D R Wt Mk o B it S e P A Bl S . R A A M B B Gy e B, . i At St . S o




ITEM:
PROJECT:
FILE NO:

T S s e S e i o ot i

el

DIRECT COST ESTIMATE
ACCESS TUNMEL 25 X 28 FT HEIGHT
SUSITHA - 331.121

SIGNIFICANT RATIOS:

I

= MAN-DAYS/LF

- MAN-DNYS/CY

1

QUANTITY: 180.f7
DATE: FEB 16,1934 -

S. DAYS X 33. MEN ~ 188. LF =

1563 EST. BY RAM D/DEB
SUMMARY OF COSTS
SeieioroiCieieisikksicioicr
NUMBER OF DAYS
FOR EXCAVATION = 3. DAYS
LABOR COSTS:
9. X % 12386.88 - DAY % 114,747 637.49
EQUIPMENT COSTS:
9. X % 18265.85 - DAY % 93,717 231.7¢7
MATERIALS & SUPPLIES: % 186,704 992.86
ST&S +-15% OF LABOR 7 16,358 90.88
TOTAL DIRECT COST $ 333,528 1852.93
MARK UP FACTOR = ¢ | + 9./180.) = 1.586
TOTAL PRICE = 333,526 X 1.8 = % 333,528
UNIT PRICE PER LF = 333,528 7 188. = $ 1852.93 ~/ LF
UNIT PRICE PER CY = 333,528 - 1886. X 16.8 = % 118 89 /

1.71 MD/LF

3. DAYS X 33. MEN ~ 168. LF-/16.83 = 8.10 MD/C
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: ACCESS TUNMEL 18 X 18 FT HEIGHT QUANTITY: S70.FT
PROJECT: SUSITNA - 331.123 DATE: FEB 16,1984 -

FILE NO: 1563 EST. BY RAM D-OEB

. o e s o e s

BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 108.8 X 168.8 FT

ANGLE OF ARCH = 2 X (ARCCOS 6.8 - 2.8 / 6.0 )

2.88 RADIANS

ARCH AREA = 8.5 X ( 6.0) =2 ( 2.00 - SIN 2.0 ) = 19.6 FT-2
BCY/LF =( 19.6 + 7.3 X 18.8)727 = 3.4 BCY/LF
PERIMETER = 2.88 X 6.8 + 2.8 X 7.3 + 10.8 = 36.5 FT

NUMBER OF HOLES:
LINE HOLES @ 18. IN CENTERS = 36.5 ~ 18. 7 12 = 25,
AREA OF PATTERN = 92.85FT-2 - 18.8/12.8 X 36.5 = 37.3 FT-2
PATTERN HOLES @ 3.8 X 3.8 = 37.3 / 9.80 = 5,
TOTAL HOLES = 25, + 5. = 29,

NUMBER OF DRILLS

i
—
!
[\8)

. == DRILLS = 2,
NUMBER OF HOLES/DRILL = 29, » 2, = 15.

DRILL 9.8 FT - PULL 8.8 FT

TOTAL LF OF HOLE = 29. X 9./ 8. X 578. = 18896. LF




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM:  ACCESS TUNNEL 18 X 18 FT HEIGHT

PROJECT: SUSTITNA - 331.123

FILE NO: 1563

_—_

QUAMTITY: S7Y0.FT
DATE: FEB 16,1984 -
EST. BY RAM D/0O=B

,======.‘===============ﬂﬂﬂﬁ==;‘:=ﬂﬂﬂ===:======:.'==ﬂ=====‘:==ﬁ=====:}=&1u==ﬂ
-

BACK-UP COMPUTATIONS

CYCLE TiME: MOVE IN DRILLS 8.58 HRS
| DRILL 13. HOLES/DRILL X 9.8 @ 68. FT/HR " 2.21 HRS
LOAD 15. HOLES/MINER @ 3.8 MIN/EA 8.68 HRS

SHOOT AND SMOKE 8.58 HRS

MUCKING OPERATION:

BCY/LOAD = 2.08 X 8.85 X 8.60 =

1.82

BCY/HR = 1.82 X 1. X B.83 X 40.00 = 33.86 BCY/HR

BCY/CYCLE

4]

MUCK TIME

ALTERNATING CREWLS :

3.41 BCY/LF X 8.8 LF = 27.27

27.27 BCY X 1.30 (0BY/ 33.86 = 1.84 HRS

(ACTUAL) MUCK TIME = 1.04- 2.21- 0.88- 9,58 .80 HRS

TOTAL CYCLE TIME

USE 2. - 1@. HR SHIFTS

DAILY ADVANCE = 8.6 LF/ROUND X 2. X 18. / 4.89

— s g (s St e it B

4.09 HRS

= 39. LF/DAY
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HARZA ENGINEERING COMPAMY
DIRECT COST ESTIMATE
ITEM: ACCESS TUNMEL 18 X 18 FT HEIGHT
PROJECT: SUSITNA - 331.123
FILE NO: 1563

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :
IST 38.8 FT @ 28. LF/DAY (50.8 %)
REMAINING 348. FT @ 39. FT/DAY
ALLOWANCE FOR DELAYS & FAULTS
ADDITIONAL TIME FOR ROCKBOLTING
ADDITIONAL TIME FOR STEEL SUPPORTS

ADDITIONAL TIME FOR SHGTCRETE (3")

TOTAL EXCAVATION TIME

QUANTITY:

DATE: FEB 16,1984 -
EST. BY RAM D-OEB

_..-.....___-_._._.-.—-.—..-._.__._..--..._...—.-.—.-...—_—-.—.._.—_._._-..-.._—,—_-..-.—_.._..‘..._.—_..—-.—._.-......_...._.__
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: HARZA ENGINEERING COMPANY
| DIRECT COST ESTIMATE

ITEM: ACCESS TUNNEL 18 X 180 FT HEIGHT
PROJECT: SUSITNA - 331.123
FILE NO: 1563

P R g

EE R 2 - T N TN R R

QUANTITY: 5S708.FT
DATE: FEB 16,1984 -
EST. BY RAM D/0OEB

-—.—._—_-..._—"‘:.’-":==========‘.‘:==================’_‘=,============================X====

CREW REQUIREMENTS

-—-—..._——.—;—_-—-.—-———-—_—_._—__.__—_.....-..-...-———-——_._—.—-.—.—u—.—————.—-—.——.—-———_—..—-._—.——-—__-—_.....—..-._

LABOR 2. - 18. HR SHIFTS HOURLY TOTAL

————————————————————————— COST PER
DESTRIPTION DAY SWING GWY TOTAL  RATE DAY

WALKER 1.8 1.8 8.8 2.8  39.13 782.60
g SHIFTER 1.0 1.8 8.8 2.8  38.13 762.60
. MINER 2.6 2.8 8.8 4.0  35.64 142560
| CHUCK TENDER 2.6 2.8 8.8 4.8  34.9] 1296. 40
BLASTING FOREMAN 1.0 1.6 8.8 2.8  38.13 762.60
FEL OPERATOR 1.0 1.8 8.8 2.9  39.99 781.60
ELECTRICINY 8.5 8.5 0.0 1.8 d4.74 447 .49
AIR COMPRE3SOR OPERATOR 1.8 1.8 9.8 2.8  38.18 763.60
TRUCK DRIVERS 2.0 2.8 8.8 4.6  39.37 1574.80
SUBTOTAL 11.5 11.5 8.8 23.9 8697 .40
ALLOWANCE FOR UNSCHEDULED OVERTIME 8.8 % 8.8

—.—.-..._.—-n..—_——-.-.-——..——-—-—-—-——--——.—————-———.—-—--—-....—.—._——_-..-.-..——-—-———u—————_—_.——__-——.———-——-




PROJECT: SUSITNA - 331.123 DATE: FEB 16,1934 ~
FILE MO: 1563 EST. BY RAM D-0OEB
EQUIPMENT REQUIREMENTS
EQUIPHMENT HOURLY T0TAL
# COST PER
TYPE RATE DAY
2.8 DRILLS 42.081 X 28. HRS 1680. 40
2.8 AIR COMPRESSORS 680 48.36 X 28. HRS 1614.40
1.0 FANS 18.87 X 28. HRS 2081.40
2.8 DEUARTERING PUMPS 9.26 X 28. HRS 210.40
1.8 EIMCO (2 CY) 21.05 X 28. HRS 421.606
2.0 CARS W/ PRIME MOVERS 31.08 X 28. HRS 1243.28
SUBTOTAL 9370.66

HARZA ENGINEERING COMPANY
DIRECY COST ESTIMATE
ITEM: ACCESS TUNNEL 18 ¥ 10 FT HEIGHT

DUTY FACTOR 75.8 ¥
TOTAL COST PER DAY = 5370.80 X 75.0/188.0 = $ 4028.18 ~ DAY

- —

—.—————--————-——.—-——-—-—-————--—.———.——-——.-.....—-.-—-.-.._-.—_-—_..—;———-—-—.—--——-—-—-—-—-—v—-—.—-—_——.—.—-—.——-—-—-—

BUANTITY

19432.28
18896.38
6.00

456 .00
42.00
S576.80
576.06

.——----.—-———-—u—.——-.-.-.——---——-.-..-—-u-.————-..—__——-—--————-———-—-—.——.-———_—-—-——-.
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POWDER & CAPS

BITS & STEEL

STEEL SUPPORTS (28 LB/FT)
ROCKBOLTS (18FT )
SHOTCRETE (3")

HIR AND ULATER DISCHARGE
FAl LINES

ELECTRIC SUPPLIES

QUANTITY:

13214.
7358,
3180.

38669.

1890806.
8550.
7125,

285080,

orC.FT
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ACCESS TUNNEL 18 %X 10 FT HEIGHT QUANTITY: S57@.FT
PROJECT: SUSTTNA - 331.123 DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D/CEB

SUMMARY OF COSTS
Afcierskdoksoleokelokciok

NUMBER OF DAYS ~
FOR EXCAVATION = 28. DAYS

LABOR COSTS: .
28. X $ B8697.40 DAY % 172,669 302.93

EQUIPMENT COSTS:

20. X'$ 4828.18 7/ DAY % 79,970 140.30
MATERIALS & SUPPLIES: % 123,637 228.42
S T&S +/~15% OF LABOR $ 24,871 43.81
TOTAL DIRECT COST $ 483,248 ’a7.45
MARK UP FACTOR = ¢ 1 + 8.-/188.) = 1.90
TOTAL PRICE = 483,248 X 1.00 = $ 463,248
UNIT PRICE PER LF « 483,248 / 578. = & 707.45 / LF
UNIT PRICE PER CY = 483,248 / 5r8. X 3.4 =% 207.51 /

SIGNIFICANT RATIOS:
- MAN-DAYSALF = 28. DAYS X 23. MEN ~» 578. LF = 0.868 MD/LF

= MAN-DAYS/CY = 28. DAYS X 23. MEN ~ 578. LF~ 3.41 = 8,23 MDC

e
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HARZA ENGINEERING COMPANY
DIRECT TOST ESTIMATE

ITEM: ACCESS TUNNEL 12 X 14 FT HEIGHT QUANTITY: 5G6B.FT
PROJECT: SUSITNA - 331.12C DATE: FEB 16,1934 -
FILE NO: 1563 : EST. BY RAM D/OEB

BARCK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 14.8 X 12.8 FT

ANGLE OF ARCH = 2 X (ARCCOS 6.8 - 6.0 7/ 6.0 )

n

I

ARCH AREA = 8.5 X ( 6.8) k2 ( 3.14 - SIN 3.14 ) 56.5 FT-2
BCY/LF =C 56.5 + 8.8 X 12.8)/27 = 5.6 BCY/LF
 PERIMETER = 3.14 X 6.8 + 2.8 X 8.8 + 12.0 = 46.3 FT
NUMBER OF HOLES:
LINE HOLES @ 24, IN CENTERS = 46.8 ~ 24, ~ 12 = 24.
AREA OF PATTERN = 152.55FT-2 - 24.0/12.8 X 46.8 = 58.8 FT-2
PATTERN HOLES @ 3.8 X 3.8 = 58.8 / 9.00 = 7.
TOTAL HOLES = 24, + 7. = 31,
NUMBER OF DRILLS = 1 - 2 — DRILLS = 2,
NUMBER OF HOLES/DRILL = 31. / 2. = 15,

DRILL 8.8 FT - PULL 8.8 FT

TOTAL LF OF HOLE = 31. X 9./ 8. X 568. = 19587. LF

3.14 RADIANS
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g HARZA ENGINEERING COMPANY
= DIRECT COST ESTIMATE

ITEM: ACCESS TUNNEL 12 X 14 FT HEIGHT QUANTITY: S6O.FT
PROJECT: SUSITNA - 331.12C DATE: FEB 16,1984 -

FILE NO: 1963 EST. BY RAM D/0OEB

-..-—-...—.—-._.-.---._—_--.._.,.»._.._.—_..._.....-.._.—-—....—-—--—--.—v._-.....-_-,.-.—.._—.——.———-.-—.—..-..—...—-.-.—.—..-—.—...-.-..—.-
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BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS B8.58 HRS
DRILL 3i5. HOLES/DRILL ¥ 9.9 @ 68. FT/HR 2.32 HRS
LOAD 15. HOLES/MINER @ 3.8 MIN/ER 8.93 HRS
SHOOT. AND SMOKE ) o 0.58 HRS

MUCKING OPERATION:
BCY-/LOAD = 2.08 X 8.85 X 8.680 = 1.2

BCY/HR = 1.82 X 1. X .83 X 40.88 = 33.86 BCY/HR

BCY/CYCLE = 5.65 BCY/LF X 8.0 LF = 45.26

MUCK TIME = 45.208 BCY X 1.28 (0B)/ 33.86 = 1.61 HRS
ALTERNATING CREWS :
(ACTUAL) MUCK TIME = 1.61- 2.32- 8.93- 0.50 08.88 HRS

TOTAL CYCLE TIME 4.25 HRS

USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 8.8 LF/ROUND X 2. X 1B. / 4.25 = 38. LF.DAY
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DIRECT COST ESTIMATE

ITEM:  ACCESS TUNMEL 12 X 14 FT HEIGHT QUANTITY: 56B.FT
PROJECT: SUSITHA - 331.12C DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAl D/CED

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :

1IST 8.8 FT @ 18. LF/DAY (58.8 %) 3.2 DAYS ’
REMAINING oBe. FT @ 38. FT/DAY 13.3 DAYS

ALLOWANCE FOR DELAYS & FAULTS 2.8 DAYS

ADDITIONAL TIME FOR ROCKBOLTING 1.5 DAYS

ADDITIONAL TIME FOR STEEL SUPPORTS 2.5 DAYS %
ADDITIONAL TIME FOR SHOTCRETE (3") 2.8 DAYS iv y

TOTAL EXCAVATION TIME 24.35 DAYS




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: ACCESS TUNNEL 12 X 14 FT HEIGHT
PROJECT: SUSITHA - 331.12C
FILE NO: 1563

CREW REQUIREMENTS
LABOR 2. — 18. HR SHIFTS HOURLY TOTAL
- ——— COST PER
DESCRIPTION DAY  SWING GWY  TOTAL  RATE pay
WALKER 1.8 1.8 0.0 2.8 39.13 ¢82.68
SHIFTER 1.8 1.0 0.0 2.8 30.13 762.60
MINER 2.9 2.0 0.0 4.0 35.64 1425.60
CHUCK TENDER 2.8 2.0 0.0 4.8 34.91 1396.40
BLASTING FOREMAN 1.0 1.8 8.9 2.8 38.13 (62.60
FEL OPERATOR 1.0 1.0 8.0 2.0 39.09 781.68
ELECTRICIAN 8.5 8.5 8.6 1.0 44.74 447.40
ARIR COMPRESSOR OPERATOR 1.8 1.0 0.0 2.0 38.18 ’63.60
TRUCK DRIVERS 2.0 2.0 8.0 4.0 39.37 15v4.60
SUBTO7AL 11.5 11.5 6.6 23.0 8697 .40
ALLOWANCE FOR UNSCHEDULED OVERTIME 0.8 % 8.00
$ B8697.49

QUANTITY:
DATE: FEB 16,1984 -

-1

i
SRR ss

568.FT

EST. BY RAM D-/OEB
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HHRLR ENGINEERING CDNPQNY
DIRECT COST ESTIMATE

ITEM: ACCESS TUNNEL 12 X 14 FT HEIGHT QUANTITY: S68.FT
PROJECT: SUSITHA - 331.12C DATE: FEB 16,1984 -
FILE HO: 1563 EST. BY RAM D/UEB

EQUIPNENT REDUIREMENTS

D e deh e e A . A S e . bl e et A Sk B s B o e . S, B et . S, S

EQUIPHMENT HDUPLY TOTAL
# COST PER
TYPE RATE bay
2.8 DRILLS 42.801 K 20. HRS 16808.40
2.8 AIR COMPRESSORS 608 48.36 X 280. HRS 1614.408
1.8 FANS 10.87 ¥ 28. HRS 201.40
2.8 DEUATERING PUMPS 5.26 X 28. HRS 218.40
1.8 EINMCO (2 CY) 21.85 X 208. HRS 421.00
2.8 CQRS L/ FRIME HOVEPS 31.88 X 28. HRS 1243.20
SUBTUTQL 5370.60

DUTY FACTOR ¢5.8 2
TOTAL COST PER DAY = S5370.88 X 75.0-108.0 = $ 4028.10 ~ DAY

. o i o g " -— s e e i W -

— —— —— ——

MARTERIALS AND SUPPLIES

e e L e o e L — - — -

UNIT TOTAL

QUANTITY UNIT DESCRIPTION cosT - CDSTS
3163.87 BCY POWDER & CAPS . 6.00 21515 81
19507.88 LF BITS & STEEL 8.48 7802.83
6.80 EA STEEL SUPPORTS (28 LB/FT) 696.69 4176.08
456.80 EA ROCKBOLTS (18FT ) 84.67 38609.52
42.88 CY SHOTCRETE (3™ 450.00 189506.00
568.08 LF AIR AND WATER DISCHARGE 15.60 8400.680
568.88  LF FAN LINES 12.56 7889.30

J60.88  LF ELECTRIC SUPPLIES 50.08 28000.00
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: ACCESS TUNNEL 12 X 14 FT HEIGHT
PROJECT: SUSITHNA ~ 331.12C
FILE HO: 1563

R R T N R T O T L S T T T T o T T T T Iy 0 2 05 6% Tt =y ot e v i o Tt s o Sy e e e v . an @2 St P e b . e A ot S by G e o o Lor T T m ot ek g i s e e gy e S o
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SUMMERY OF COSTS

stk dsitior s IcIslelor

NUMBER OF DAYS
FOR EXCAYATION =  24. DAYS

LABOR CO5TS:

BUANTITY: 560.FT
DATE: FEB 16,1984 -
EST. BY RAM D/0OCB

24, X $ 8637.48 ~» DAY S 212,854 380.10
EQUIPMENT COSTS:
24. X' $ 4928.18 » DAY % 98,5806 176.04
MATERIALS & SUPPLIES: % 134, 483 240.01
S T&S +~152 OF LABOR $ 30,568 S5¢4.48
T0TAL DIRECT COST $ 476,347 850.62
MARK UP FACTOR = ( 1 + 8.-/188.) = 1.89
TOTAL PRICE = 476,347 X 1.80 = & 476,347
UNIT PRICE PER LF = 476,347 7 560. = $ B858.62 / LF
UNIT PRICE PER CY = 476,347 / 568. X 5.6 = $ 1508.55 /

SIGHIFICANT RATIOS:

- MAMN-DAYS/LF 24, DAYS X 23. MEH » 5

- MAN-DAYS/CY

4

60.

LF = 1.81 MD/LF

24. DAYS X 23. MEN ~» 568. LF/ 5.65 = ©.18 MD/C




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: ACCESS TUNNEL 12 X 14 FT HEIGHT QUANTITY: 56B.FT
PROJECT: SUSITHA - 331.12C DATE: FEB 16,1984 -
FILE NO: 1563 . EST. BY RAM D/OE™

SUMMARY OF COSTS
salcletcijeictosisketsieiole

NUMBER OF DAYS

FOR EXCAVATION =  24. DAYS

LABOR COSTS:
24, X $ B697.48 ~» DAY 212,854 360.10

EQUIPMENT COSTS:

24. X' $ 4028.18 / DAY % 98,580 176.04
MATERIALS & SUPPLIES: % 134,483 240.01
S T&S +/-152 OF LABCR % 368,508 o54.48
TOTAL DIRECT COST & 476,347  os0.62

T, b . e i e VS S D D S B e i it S D T T R Bt M WAN Ve Y. B i Wt W e P WALD S dem R} SN St e W . hn U B i e S o Bt S Bl o T S

MARK UP FACTOR = ( 1 + B.-/188.) = 1.00

TOTAL PRICE = 476,347 X 1.8 = & 476,347
UNIT PRICE PER LF = 476,347 7 568. = £ B8508.62 7 LF
UNIT PRICE PER CY = 476,347 7 568. X 5.6 = $ 158.55 /

SIGHIFICANT RATIOS:

- MAN-DAYS/LF 24. DAYS X 23. MEN /  5608. LF = 1.81 MDALF

24. DAYS X 23. MEN ~» 560. LF/ 5.65 = 8,18 MD/C

- MAN-DAYS/CY
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DIRECT COST ESTIMRTE
ITEM: BUS TUNNEL HORIZONTAL 22 X 22 FT QUANTITY: 1S56.FT
PROJECT: SUSITNR - 331.151 DATE: FEB 16,1984 ~

FILE NO: 1563 EST. BY RAM D-0OEB

e ——— —— T T T i e e e . i e o o T T S i me et o Sm A s e e e St e . wn - = e g T n oy s midt e o i
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BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 22.8 X 22.0 FT

ANGLE OF ARCH = 2 X (ARCCOS 15.8 - 5.9 ~ 15.0 ) 1.668 RADINNS

i
I}

ARCH AREA = 8.5 X (15.9) %%x2 ( 1.68 - SIN 1.68 ) ’c.4 FT-2

BCY/LF =( 77.4 + 17.0 ¥ 22.8)/27 = 16.7 BCY/LF

PERIMETER 1.68 X 15.8 + 2.8 X 17.8 + 22.0 = 81.2 FT

i

NUMBER OF HOLES:
LINE HOLES @ 24. IN CENTERS = 81.2 / 24. 7/ 12 = 4].
AREA OF PATTERN = 451.44FT-2 - 24.8-12.8 X B81.2 = 289.8 F1-2

PATTERN HOLES @ 3.8 X 3.8 = 289.8 / 9.08 = 3.

TOTAL HOLES 41. + 33, = 74,

1 - 4 — DRILLS = 4.

[}

NUMBER OF DRILLS
NUMBER OF HOLES/DRILL = 74. / 4. = 18.

DRILL 12.8 FT - PULL 11.8 FT

TOTAL LF OF HOLE = 74. X 12./11. X 156. = 12547. LF

R s, g e




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: BUS TUNNEL HORIZOMTAL 22 ¥ 22 FT QUANTITY: 156.FT
PROJECT: SUSITNA - 331.151 DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D/OER

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.00 HRS »

- : DRILL 18. HGLES/DRILL X 12.8 @ €8. FT/HR 3.69 HRS ijﬁ‘
| LOAD 18. HOLES/MINER @ 3.8 MIN/EA 1.11 HRS § 
SHOOT AND SMOKE B8.58 HRS L

MUCKING OPERATION:
BCY/LOAD = 7.88 X 8.85 X 8.68 = 3.57
BCY/HR = 3.57 X 1. X 0.83 X 50.00 = 148.15 BCY/HR
BCY/CYCLE = 16.72 BCY/LF ¥ 11.8 LF = 183.92
MUCK TIME = 183.92 BCY X 1.18 (0B)/ 14B8.15 = 1.46 HRS

ALTERNATING CREWS :
(ACTUALY MUCK TIME = 1,46+ 3.69- 1.11- 8,58 0.26 HRS

TOTAL CYCLE TIME 6.29 HRS

USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 11.8 LF/ROUND X 2. X 18. / 6.29 = 35. LF. DAY




ITEM:

PROJECT:

e -]

HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
BUS TUNNEL HORIZONTAL 22 X 22 FT QUANTITY:
SUSITHA - 331.151 DATE: FEB 16,1934 -
1563

BACK-UP COMPUTATICNS

CONSTRUCTION SCHEDULE :

15T 18.8 FT @ 17. LF/DAY (50.8 %) 1.8 DAYS
REMAINING 138. FT @ 35. FT/DAaY 3.9 DAYS
ALLOWANCE FOR DELAYS & FAULTS 1.8 DAYS
ADDITIONAL TIME FOR ROCKBOLTING B.7 DAYS
ADDITIONAL TIME FOR STEEL SUPPORTS 2.8 DAYS
TOTAL EXCAVATION TIE 8.7 DAYS

EST. BY RAI D/0EB
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HARZA ENGINEERING COMPAMY
DIRECT COST ESTIMATE
BUS TUNNEL HORIZONTAL 22 ¥ 22 FT
SUSTTHA - 331.151

QUANTITY:
PROJECT: DATE: FEB 16,1984 -

FILE NO:

156.FT

EST. BY RAl D/0EB

N T I T T I e et Tar mw o S st e s e mm dme e ot = Ae e ey b e o

DESCRIPTION

SHIFTER

CHUCK TENDER
BLASTING FOREMAN
FEL OPERATOR
ELECTRICIAN
AIR COMPRESSOR OPERATOR
TRUCK DRIVERS

OOUOODO ®

SUBTOTAL
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HR SHIFTS

A e ot S S e S o U et e, i, . it S, s ol e, S o S0 W

TOTNL
COST PER
pay

T T S T S 1 i e s S . L e e e . i e o S 08 St Skl Bt ot Pt e S G e it S ol Tt S Tt 4 S e i, e S . e . v S

T T T TS i i e 0 ot . 4t G s i i . b i e e Vil i, S o, S e s e et e . S ok P P .t St A S e S

SIS M (00 SR W AT WA Wt iy St S G e Nt s . S (ot S ot S s T D MO s s B S 0 A e . Ay (e S o o e Wt H0 e

IO G 0 S0 A S 0 T A 0 £ et Gt 0t U S Gt S S B Gt e ik ek S = B Bl e s T e S AL Gt S et e e S o 08 Bk B e e e P et B o BP9




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: BUS TUNNEL HORIZONTAL 22 X 22 FT QUANTITY: IS6.FT
PROJECT: SUSITNA - 331.151 DATE: FEB 16,1934 -

FILE NO: 1563 EST. BY RAM D/0L:B

e T T T R T R N S S S N N o e o I o S D I DO £ 20 o o o Y S H8 s S s b i o S A ot aw e mm e i S e

EQUIPMENT REQUIREMENTS

EQUIPMENT HOURLY TOTAL
# COST PER
TYPE RATE DAY
4.8 DRILLS 42.81 X 20. HRS 3360.80
4.8 AIR COMPRESSORS 668 48.36 X 28. HRS 3228.60
2.8 FANS 10.87 X 28. HRS 482.86
2.8 DEWUATERING PUMPS 5.26 X 28. HRS 218.40
1.8 FEL 988 (7 CY) 115.74 X 20. HRS 2314.680
3.8 R 355 62.64 X 20. HRS 3r58.40
SUBTOTAL 13276.00

DUTY FACTOR 75.8 2
TOTAL COST PER DAY = 13276.60 X 75.8-/1008.8 = $ 9957.08 ~ DAY

A S it i et Sl T W i, D W s S S Sy . o v ot S, o . Sk W e S et e o, S . e
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_ UNIT TOTAL
QUANTITY  UNIT  DESCRIPTION cosT COSTS

2608.30  BCY POWDER & CAPS 6.80 17736.46
12546.51 LF BITS & STEEL 0.40 5616.60
6.08  EA STEEL SUPPORTS (40 LB/FT)  2368.00 14208. 00
125.88  EA ROCKBOLTS (1SFT ) 127.00 15875.00
5.88 CY SHOTCRETE (3") 450.00 2250.80
156.88 LF AIR AND LATER DISCHARGE 30.00 4680, 60
156.88  LF FAN LINES 25.00 3908.00

156.88 LF ELECTRIC SUPPLIES 100.60 15600.00
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HARZA ENGINEERING COMPANY .
| DIRECT COST ESTIMATE L
ITEM:  BUS TUNNEL HORIZONTAL 22 X 22 FT UANTITY: 1S6.FT g
PROJECT: SUSITHA - 331. 151 DATE: FEB 16,1984 - g
FILE NO: 1563 EST. BY RAM D/OEB
SUMMARY OF COSTS
Fickekikkioicickekgolelok
NUMBER OF DAYS
FOR EXCAVATION = 9. DAYS
LABOR COSTS:
9. X % 12306.88 / DAY % 186,779 664,48
EQUIPMENT COSTS:
9. X $ 9957.08 / DAY % 86,391  553.79
MATERIALS & SUPPLIES: $ 79,268  508.13
ST&Se 15.% OF LABIR & 15,548  99.67
TOTAL DIRECT COST % 287,987  1846.87
MARK UP FACTOR = ( | + 8./188.) = 1.90
TOTAL PRICE = 267,987 X 1.00 = % 287,987
UNIT PRICE PER LF = 287,987 /  156. = $ 1846.87 / LF
UNIT PRICE PER CY = 287,987 /  156. X 16.7 = $ 118.41 / CY
SIGNIFICANT RATICS:
~ MAN-DAYS/LF = 9. DAYS X 33. MEN ~ 156. LF = 1.84 MDAF o

9. DAYS X 33. MEN - 156. LF/16.72 = 8.11 MD/CY

- MAN-DAYS/CY
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DIRECT COST ESTIMATE

ITEM:  BUS TUNNEL INCLINE 16 X 16 FT QUANTITY: 282.FT
PROJECT: SUSITNA - 331.152
FILE NHO: 1563

g - i

EST. BY RAGiM D/CB

B m s mam e e mp ey ot b
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BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 16.8 ¥ 16.8 FT

ANGLE OF ARCH = 2 X (ARCCOS 12.8 - 6.8 ~ 12.8 )

1]

ARCH AREA = 8.5 X (12.8) *x¥2 ( 2.8% - SIN 2.89 )

0

88.4 FT-2
BCY-LF =(C 88.4 + 18.8 X 16.8)/27 = 9.2 BCY-LF

PERIMETER 2.83 X 12.8+ 2.8 X 10.8 + 16.8 = 61.1 FT
NUMBER OF HOLES:

LINE HOLES @ 24. IN CENTERS

61.1 7 24, » 12 = 31.
AREA OF PATTERN = 24B.44FT~2 - 24.8/12.8 X 61.1 = 126.2 FT-2
PATTERN HOLES @ 3.8 X 3.8 = 126.2 / 9.800 = 15,
TOTAL HOLES = 31. + 15, = 46.

NUMBER OF DRILLS = 1 - 2 — DRILLS = 2.

NUMBER OF HOLES/DRILL = 46, » 2. = 23,

DRILL 6.8 FT - PULL 5.0 FT

TOTAL LF OF HOLE = 46, X 6./ 5. X 282, = 15426, LF

DATE: FEB 16,1984 -

2.89 RADIANS
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DIRECT COST ESTIMATE
ITEM:  BUS TUNNEL INCLINE 16 X 16 FT QUANTITY: 282.7T
PROJECT: SUSITNA - 331.152 DATE: FEB 16,1934 -

FILE ND: 1563 EST. BY RAM D/CEB

T DL T T s s e ok iy v med shw S o Se e e sk e g A gy o vt e . i S DT I M T S S mm i MR Mm i s s o mm s Sm avm ek e s ok e ek Gy e e e s e i o oot
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BACK-UP COMPUTATIONS

CYCLE TIMzZ: MOVE IN DRILLS 1.80 HRS

DRILL 23. HOLES/DRILL X 6.0 @ 68. FT/HR 2.28 HRS
LOAD 23. HOLES/MINER @ 3.8 MIN/EA 1.37 HRS
SHOOT AND SHOKE 8.58 HRS

MUCKING OPERATION:
BCY/LOAD = 4.88 X 8.85 X 8.60 = 2.p4
BCYZHR = 2.84 ¥ 1. X 0.83 X 40.88 = 67.73 BCY/HR
BCY/CYCLE = 3.28 BCY/LF X 5.8 LF = 45.01
MUCK TIME = 46.01 BCY X 1.18 (0B 67.73 = 0.88 HRS

ALTERNATING CREWS :
(ACTUAL)> MUCK TIME = 8.88- 2.28- 1.37- 6.50 8.08 HRS

TOTAL CYCLE TIME . 5.15 HRS

USE 2. — 18. HR SHIFTS

DAILY ADVANCE = 5.8 LF/ROUND X 2. X 18. / 5.15 = 19, LF/DAY




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: BUS TUNMEL INCLINE 16 X 16 FT
PROJECT: SUSITNA - 331.152
FILE NO: 1563

T e e e i e e e s e b

BACK-UP COMPUTATIONS

CONSTRUSTION SCHEDULE
1ST 20.8 FT e 18. LF/DAY (58.8 )
REMAINING 262. FT @ 19, FT/DAY
ALLOWANCE FOR DELAYS & FAULTS
ADDITIONAL TIME FOR ROCKBUCY.TING
ADDITICHAL TIME FOR STEEL SUPPORTS

ADDITIONAL TIME FOR I(NCLINE

QUANTITY:

DATE: FEB 16, 15¢¢ -
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282.FT

EST. BY RAM D-0Z=8

2.1 DAYS
13.5 DAYS
2.0 DAYS

6.5 DAYS

TOTAL EXCAVATION TIvE
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% HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
; ITEM: BUS TUNNEL INCLINE 16 X 16 FT OUANTITY: 282.FT
; PROJECT: SUSITNA - 331.152 DATE: FEB 16,1334 -
| FILE NO: 1563 EST BY RAM D/GEB
CRELW REQUIREMENTS o
LABOR 2. - 18. HR SHIFTS HUURLY T0TAL Eangy
—————————————————————————— COST PE »
R DESLRIPTIUN DAY SUING GWY  TOTAL RATE pay

LALKER 1.0 1.8 8.8 2.9 39.13 782.60

SHIFTER 1.8 1.0 G.0 2.9 38.13 762.60

MINER 2.8 2.0 0.9 4.4 39.64 1425.60

CHUCK TENDER 2.6 2.8 8.6 4.0 34.91 1396.49

FEL OPERATOR 1.9 1.8 0.8 2.0 39.683 81.80

ELECTRICIAN 8.5 8.5 6.8 1.0 4e,74 447 - =
: AIR COMPRESSOR OPERATOR 1.8 1.0 8.8 2.8 36.18 753.60 = o
f TRUCK DRIVERS 2.9 2.0 0.9 4.8 39.37 1574.8€ o L
SUBTOTAL 1.5 18.5 8.0 21.0 7934.50 &
é' ﬂLLDUQNCE FOR UNSCHEDULED OVERTIME 8.8 2 0.00
% TOTAL COST PER DRY $ ¢934.80 o o
—————————————————————————————————— SRS 077 20 s Gt S G B 4 it i ot et o S . S s St U AR S P e B e e G T B S et S i e S W C_)‘
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: BUS TUNNEL INCLINE 16 X 16 FT QUANTITY: 282.FT
PROJECT: SUSITNA - 331.152 DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D/0OEB

EQUIPMENT REQUIREMENTS

EQUIPMENT HOURLY TOTAL

#* COST PER
TYPE RATE DAy

1.6 ALIMAC DRILLS 42.81 X 20. HRS 840.20

2.0 FANS 18.07 X 28. HRS 482.60

2.8 DEWATERING PUMPS 3.26 X 28. HRS 210.48

1.8 FEL 966 (4 CY) 38.68 X 20. HRS 1815.606

2.8 R 258 42.45 X 208. HRS 1698.00
SUBTOTAL 4165.080

DUTY FACTOR 75.8 %
TOTAL COST PER DAY = 4165.00 X 75.8/180.8 = $ 3123.75 ~ DAY

P Gk S T Bt G B G i T e S G W ) i M. e e Yt B, Sa S e by s

. UNIT TOTAL
QUANTITY  UNIT  DESCRIPTION CoST COSTS
2594.85 BCY POWDER & CAPS 6.80 17644.95
| 15426.32 LF BITS & STEEL 8.48 6170.53
| 6.89 ERA STEEL SUPPORTS (28 LB/FT)  1120.80 6720.00
b 225.86  EA ROCKBOLTS (18FT ) 84.67 19050.75
15.80  CY SHOTCRETE (3") 450,00 6750.00
» 282.98 LF AIR AND WATER DISCHARGE 30.00 8460. 00
- 282.80 LF FAM LINES 25.00 7850. 60

282.88 LF | ELECTRIC SUPPLIES 160,00 28260.00




HARZA ENGINEERIHG COMPRNY
DIRECT COST ESTIMATC

ITEM:  BUS TUNNEL INCLINE 16 X 16 FT QUANTITY
PROJECT: SUSITHA - 331.152 DATE: FE
FILE ND: 1563 EST. BY

SUMMARY OF COSTS
sEeHCieICRIGICRIRRACK K o)

NUMBER OF DAYS
FOR EXCAVATION =  27. DAYS

LABOR COSTS:
2¢. X' $ 7934.80 7 DAY % 214,585 760.94

EQUIPMENT COSTS:

2r. X $ 3123.75 7 bAY & 84,477 299.57
MATERIALS & SUPPLIES: % 100,046 354.7¢7
‘S T&S e 15.%2 OF | ABOR % 32,844 116.47
TOTAL DIRECT COST & 431,953 1531.75

MARK UP FACTOR = ¢ 1| + ©.-188.) = 1.98

TOTAL PRICE = 431,953 X 1.8 = $ 431,953
UNIT PRICE PER LF = 431,953 7 282, = $ 1531
UNIT PRICE PER CY = 431,953 7 282. X 9.2 =

SIGNIFICANT RATIOS:

- MAN-DAYS/LF

]

27. DAYS X 21. MEN » 282, LF =

M

- MAN-DAYS-CY

27. DAYS X 21. MEN » 282. LF/ 9.2

_Sommsmxoh

: 202.FT
B 16,1984 -
RAM D-OEB

.79 7 LF

$ 166.47 7 CY

.81 MDALF

8 = 0.22 MDACY
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HARZA ENGINEERING COMPAN
DIRECT COST ESTIMATE
ITEM: ARCCESS TUWNNEL TO GATE CHAMBER 15 X 208 FT QUANTITY: 2180.FT
PROJECT: SUSITHA - 332.210 DATE: FEB 16.1984 -
FILE NO: 1563 EST. BY RAM D-0OEB

- s 1t i 33 A S 2 Lt A I E st AP R R V-3

BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 15.8 X 28.8 FT

i

ANGLE OF ARCH = 2 X (ARCCOS 15.86 - 5.8 - 15.0 )

ARCH ARERA

i}

8.5 X (15.8) xk2 ( 1,68 - SIN 1.68 )

BCYs/LF =( 77.4 + 10.0 X 28.8)727 = 10.3 DCY/LF

PERIMETER

i

NUMBER OF HOLES:

65.2 7 24, 7/ 12 = 33.

13

LIME HOLES @ 24. IN CENTERS
AREA OF PATTERN = 277.44FT-2 - 24.8/12.0 X 65.2 =
PATTERN HOLES @ 3.8 X ‘3.9 = 147.8 ~ 9.08 = 17.
TOTAL HOLES = 33. + 17. = 56.

NUMBER OF DRILLS = 1 - 4. — DRILLS = 4,

NUMBER OF HOLES/DRILL = 58. » 4. = 12.

DRILL 12.8 FT - PULL 11.8 FT

TOTAL LF OF HOLE = 58. X 12.711. X 2180. = 114423, LF

1.68 RADIANS

77.4 FT-2

1.68 X 15.8+ 2.6 X 18.8 + 20.0 = 65.2 FT

147.0 FT-2
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: ACCESS TUNNEL TO GATE CHAMBER 15 X 28 FT
PROJECT: SUSITHNA - 332.218
FILE NO: 1563

2332 F XT3 F 22 X2 F 3 -5 F ¥ SR S 201 SR F 2 S-3 5 K 3%

BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 15.8 X 28.8 FT

. s e m s v S Ak g M i ek et e e - -
SIEomNSSmoSoSRESRERmEsSoEms.tansT

QUANTITY: 2188.FT
DATE: FEB 16.1984 -
EST. BY RAM D/CEB

=23 - S-S E X T E T 5

ANGLE OF ARCH = 2 X (ARCCOS 15.8 - 5.8 ~ 15.8 ) = 1.568 RADIANS
ARCH AREA = B.5 X (15.8) %2 ( 1.68 - SIN 1.68 ) = ?77.4 FT-2
BCY/LF =( 77.4 + 16.8 X 20.8)/27 = 108.3 BCY/LF

PERIMETER = 1.68 X 15.8 + 2.6 X 18.8 + 20.0 = 65.2 FT

NUMBER OF HOLES:

LINE HOLES @ 24. IN CENTERS = 65.2 7/ 24. / 12 = 33.

RREA OF PATTERN = 2¢7.44FT-2
(g

PATTERN HOLES @ 3.8 X 3.8 =
TOTAL HOLES = 33. + 17. = 50.
NUMBER OF DRILLS = 1 = 4. — DRILLS = 4.

NUMBER OF HOLES/DRILL = 58. » 4. = 12.

DRILL 12.8 FT - PULL 11.8 FT
58. X 12./11.

TOTAL LF OF HOLE = X 2100. =

- 24.8712.8 X 65.2 =

147.0 » 9.08

147.8 FT-Z

= 17,

114423, LF




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM:  ACCESS TUNNEL TO GATE CHAMBER 15 X 20 FT QUANTITY: 2108.FT

PROJECT: SUSITNA - 332.218 DATE: FEB 16,1984 ~

FILE NO: 1563 EST. BY RAM D-OEB

BACK-UP COMPUTATIONS
CYCLE TIME: MOVE IN DRILLS 1.80 HRS B

DRILL 12. HOLES/DRILL X 12.8 @ 68. FT/HR 2.50 HRS |
LOAD 12. HOLES/MINER @ 3.8 MIN/EN 0.75 HRS E
SHODT AND SMOKE 0.50 HRS

MUCKING OPERATION:
BCY/LOAD = 7.880 X 0.85 X 0.60 = 3.57

BCY/HR = 3.57 X 1. X 8.83 X 50.80 = 148.15 BCY/HR

BCY/CYCLE = 10.28 BCY/LF X 11.80 LF = 113.03
MUCK TIME = 113.83 BCY X 1.24 (0B)/ 148.15 = B.94 HRS

ALTERNATING CREUS : )

(ACTUAL) MUCK TIME = 8.94- 2.58- 8.75- 0.50 .00 HRS #

TOTAL CYCLE TIME 4.75 HRS

USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 11.8 LF/ROUND X 2. X 18, / 4.75 = 46. LF-/DAY




HARZA ENGINEERING COMPANY
DIKECT COST ESTIMATE

A ITEM: ACCESS TUNNEL TO GATE CHAMBER 15 ¥ 20 FT QUANTITY: 2100.FT
| PROJECT: SUSITHA - 332.218 DATE: FEB 16,1984 -
j FILE NO: 1563 EST. BY RAM D/OCB

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :

IST 180.8 FT @ 23. LF/DAY (50.8 ) 4.3 DAYS .
REMAINING  2000. FT @ 46. FT/DAY 43.2 DAYS |
TURH UNDER AT PORTALS 2.8 DAYS :
~§ ALLOWANCE FOR DELAYS & FAULTS 7.8 DAYS b
% ADDITIONAL TIME FOR ROCKBOLTING 2.5 DAYS
% ADDITIONAL TIME FOR STEEL SUPPORTS 5.8 DAYS
E ADDITIONAL TIME FOR SHOTCRETE (3") 1.8 DAYS

(T A Qe B Gt i St e 4D Sl s WS S Tt Gk W e G et Pt S e, i Sevw e SO At et W B, B a4 G St A A G . s St e, s Sy’ S o

TOTAL EXCAVATION TIME 65.8 DAYS




HARZA ENGINEERING CDPPQNY
. DIRECT COST ESTIMATE

: ITEM: ACCESS TUNNEL TO GATE CHAMBER 15 X 20 FT QUANTITY: 21608.FT ,
§ PROJECT: SUSITHA - 332.218 DATE: FEB 16.1984 - <
! FILE NO: 1563 EST. BY RHM D-UEB -

CREW REQUIREMENTS ’
o e e e e v S o S . o ot S 2 S i et A e ot o e 2o o S S S e s 54 S o e o St S o e e 3 St S A e . S e s et o . ot S e o ‘f(“ :
o LABOR 2. - 18. HR SHIFTS HOURLY TOTAL i
L COST PEP |
DESCRIPTION DAY SWING GWY TOTAL  RATE DAY
: WALKER 1.0 1.8 8.8 1.0  39.13 782.60
é SHIFTER ' i1.e 1.8 8.8 .8  38.13 762.60
MINER 4.8 4.8 8.8 .8  35.64 2 51.20
§ CHUCK TENDER 4.8 4.8 8.8 8.8  34.91 2792.80
; BLASTING FOREMAN 1.6 1.8 8.0 2.8  38.13 752.60
g FEL OPERATOR 1.8 1.8 ©8.8 2.8  39.@9 . 781.80
| ELECTRICIAN .5 8.5 0.9 1.8  44.74 447 .49
! AIR COMPRESSOR OPERATOR 1.6 1.8 0.8 2.8  38.18 763.60
f TRUCK DRIVERS 3.8 3.8 9.8 6.8  39.37 2362.20 ]
____________________________________________________________________________ i
SUBTOTAL 16.5 16.5 9.9 33.0 12306. 68
LOWANCE FOR UNSCHEDULED OVERTIME 0.0 8.00
TOTAL COST PER DAY & 12306.80
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: ACCESS TUNMEL TO GATE CHAIMBER 15 X 20 FT QUANTITY: 2100.FT
PROJECT: SUSITNA - 332.218 DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D-OEB

EQUIPMENT HOURLY TOTAL
4k COST PER
TYPE RATE DAY
4.8 DRILLS 42.81 X 28. HRS 3360.80
4.8 AIR COMPRESSORS 600 48.36 X 28. HRS 3228.60
2.9 FANS 10.87 X 20. HRS 402 .80
2.8 DEWUATERING PUMPS 5.26 X 20. HRS 210.48
1.8 FEL 988 (7 CY) 115.74 X 28. HRS 2314.86
3.8 R 355 62.64 X 20. HRS 3758.40
SUBTOTAL 13276.00

DUTY FACTOR 75.80 %

R s ey Gt A O AT . Y P P Gy Sl . A . W B T, W A (s e T P

UNIT TOTAL

QUANTITY UNIT DESCRIPTION CosT COSTS
21578.43  BCY POWDER & CAPS 6.806 146733, 35
114422.54 LF BITS & STEEL ‘ 8.40 45769.802
21.86 ER STEEL SUPPORTS (20 LB/FT) 1128.06 23520.00
1686.88 EA ROCKBOLTS (1@FT ) 84.67 142245.60
56.08 CY SHOTCRETE (3") 450,00 22500.08
2188.88 LF AIR AND WATER DISCHARGE 30.80 63000.08
2100.88 LF FAN LINES 25.00 52500.00

2168.80 LF ELECTRIC SUPPLIES 108.00 218000.

s et




ITEM:
PROJECT:
FILE NG:

e g e o iy e ot

DIRECT COST ESTIMATE
ACCESS TUNNEL TO GATE CHAMBER 15 ¥ 28 FT

UNIT PRICE PER CY =
SIGNIFICANT RATIOS:

- MAN-DAYS/LF

- MAN-DAYS/CY

2,271.838 7/

QUANTITY: 2108.FT

65. DAYS X 33. MEN ~» 2180. LF =

SUSITNA - 332.218 DATE: FEB 16,1984 -
1563 EST. BY RAM D/OEB
SUMMARY OF COSTS
AoRACICieleRsR cloreR
NUMBER OF DAYS
FOR EXCAVATION =  65. DAYS
LABOR COSTS:
65. X & 12306.80 ~ DAY S 793,512 3808.72
EQUIPMENT COSTS:
65. X4 9957.89 7 DAY S 646,857 306.03
MATERIALS & SUPPLIES: % 786,267 336.32
STe&S @ 15.x OF LABOR % 118,399 36.38
TOTAL DIRECT COS % 2.271.038 1081.45
MARK UP FACTOR = ¢ 1 + B8.-188.) = 1.80
TOTAL PRICE = 2,271,838 X 1.00 = % 2,271,838
UNIT PRICE PER LF = 2,271,838 » 2108. = % 1081.45 ~ LF

2100, X 18.3 = $ 1085.25 7 CY

1.82 MD/LF

63. DAYS X 33. MEN ~ 21688. LF/18.28 = 9.168 MD/CY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS ¢ 48.9 X 42.8 FT

N T T 3 S I T e N T TS T RD E S S D M g e e se e am e i o t o St ot Pmb o e
e e e R R L B R L - -3 - F F_F-F - F E_F P

L B R
Rmmemmd eSS sosmmmaoe

ITEM: DIVERSION TUNNEL 48 FT EXCAVATED DIAMETER QUANTITY: 760.FT
PROJECT: SUSITNR 332.212 DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RnAl1 D-/DEB

TR D s e wew e e e e e e e i B e o i v e
e R RS- F

R B o R Y e —y
—_monETEormmumssassm

ANGLE OF ARCH = 2 X (ARCCOS 24.8 - 24.8 / 24.0 ) = 3.14 RADIANS

ARCH AREA = 8.5 X (24.8) *%2 ¢ 3.14 - SIN 3.14 )

= 9084.8 FT-2

BCY/LF =( 9084.2 + 4.8 X 42.9)/27 = 39.7 BCY/LF

PERIMETER = 3.14 X 24.8 + 2.8 X 4.8 + 42.8

NUMBER OF HOLES:

LINE HOLES @ 24, IN CENTERS = 125.4 ~ 24, 7 12 =

AREA OF PATTERN = skkopioiokFT-2 - 24.0/12.8 X 125.

PATTERN HOLES @ 3.8 X 3.8 = 822.0 » 9.00 =

TOTAL HOLES 63. + 92. = 155,

NUMBER OF DRILLS = 1 - 6. -~ DRILLS = 6.
NUMBER OF HOLES/DRILL = 155. ~» 6. = 26.

DRILL 12.8 FT - PULL 11.8 FT

TOTAL LF OF HOLE = 155. X 12.7/11. X 7608. = 128534.

= 125.4 FT

63.

4 = 822.0 FT-2

92.

LF
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM:  DIVERSION TUNNEL 48 FT EXCAVATED DIAMETER QUANTITY: 7EB.FT
PROJECT: SUSITNA 332.212 DATE: FEB 16.1984 -

FILE NO: 1563 EST. BY RAM D-0EB

D T N L R I T IS I 5o o0 e o e I T A e e S e e o S o o e o o e e e
SR R Ry v -+ T k :

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.88 HRS
DRILL 26. HOLES/DRILL X 12.0 @ 6@8. FT/HR 3.17 HRS
LOAD 26. HOLES/MINER @ 3.8 MIN/ER 1.55 HRS
SHOOT AWD SMGKE 0.568 HRS

MUCKING OPERATION:
BCY/LOAD = 7.08 X 8.85 X 8.68 = 3.57

BCY/HR = 3.57 X 2. X 8.83 X 50.88 = 296.31 BCY/HR

) BCY/CYCLE = 39.73 BCY/LF X 11.0 LF = 437.06
MUCK TIME = 437.86 BCY X 1.12 (0B)/ 296.31 = 1.65 HRS
ALTERNATING CRELS :
(ACTUAL) MUCK TIME = 1.65- 5.17- 1.55- 8.50 .80 HRS
) TOTAL CYCLE TIME  8.22 RS

USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 11.8 LF/ROUND % 2, X 18. / 8.22 = 27. LF-DAY




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: DIVERSION TUWMEL 48 FT EXCAVATED LIAMETER QUANTITY:
PROJECT: SUSITHA 332.212
FILE NO: 1563 ‘ EST. BY RAM D/OE

T T T L e s TD e e ik e s am S o e e s s o ame b e e i e A e
mmm—aame

B R e e L - -3 -5 35 K- ¥ 33

BENCH EXCAVATIGN

BENCH DIMENSIONS : 42.8 X 28.8 FT
BCY/LF = 42.@ X 28.8 7 27 = 31.1 BCY/LF
PERIMETER = 42.8 + 2 ¥ 30.6 = 182.9 FT
NUMBER OF HOLES:
LINE HOLES @ 24. IN CENTERS = 182.8 ~ 24, ~ 12 = 51,

PATTERN HOLES = 42.8 X 38.8 ~ 25.00 FT-2/HOLE

n
(%))
&)

TOTAL HOLES = 51. + 58. = 181,
NUMBER OF DRILLS = 6.

NUMBER OF HOLES/DRILL = 1B81. » 6. = 16.9

TOTAL LF OF HOLE = 181. X(20.8 + 1) X 768.A/38.0 = 53945,

(6O.FT

DATE: FEB 16,1984 -

LF

e anmian ) s K i b A




HARZA ENGINEERING COMPANY
DIRECT CCST ESTIMATE
ITEM: DIVERSION TUNNEL 48 FT EXCAVATED DIAMETER QUANTITY: 768.FT

PROJECT: SUSITNA 332.212 DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D-OEB
BACK-UP COMPUTATIONS
CYCLE TIME: MOVE IN DRILLS 1.08 HRS
DRILL 181. HOLES X 21.8 DEPTH/ 68. FT/HR X G. 5.91 HRS
LOAD 1@1. HOLES X 3.8 MINEA /58 MIN/HR ¥ 6. 1.81 HRS
SHOOT AND SMOKE 0.58 HRS
MUCKING OPERATION:
MUCK TIME = 933.33 BCY X 1.12 (0B)~/ 296.31 = 3.52 HRS
(ACTUAL CYCLE) MUCK TIME = 3.52- 5.91- 1.01 = 0.08 4RS
TOTAL CYCLE TIME 8.43 HRS
USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 38.8 LF/ROUND X 2. X 18. » B8.43 = 71. LE/DAY

0o

k<




ITEM:
PROJECT:
FILE NO:

e e R R P - S S F X2 -+ + -3 -2 32 2 % N 5-F N F ¥

HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
DIVERSION TUNNEL 48 FT EXCAVATED DIAMETER
SUSITHA 332.212
1563

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :

IST 8.8 FT e 13. LF/DAY (50.8 %)
REMAINING ’68. FT @ 27. FT/DAY

BENCH EXCAVATION 768. FT @ 71. FT/DAY
ALLOWANCE FOR DELAYS & FAULTS

ADDITIONAL TIME FOR ROCKBOLTING

ADDITIONRL TIME FOR STEEL SUPPORTS

W D e s . s et G Y e S SO T Y S TS i, Y e Y B A s S Ui T AR, S B R 0 28, S S s S A, 4 o n

QUANTITY: 7GB.FT
DATE: FEB 16,1984 ~
EST. BY RAM D-/CEB

8.8 DAYS
28.4 DAYS
18.7 DAYS

2.0 DbAays

s s ot oy frts . ety

R e

P ——




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: DIVERSION TUNNEL 48 FT EXCAVATED DIAMETER QUANTITY: 760.FT
PROJECT: SUSITNA 332.212 DATE: FEB 16,1984 -

ILE NO: 1563 EST. BY RAM D-0OEB

_.-.._-.————.._——--—.-—.-_.__._._..———_....__..———.—.--._._—-.—...——.-—_...-.—.-—_—-.—_——...__—.-.—.—...__...—_—

LABOR 2. - 18. HR SHIFTS HOURLY TOTAL
————————————————————————— COST PER
DESCRIPTION - DAY SWING GWY TOTAL  RATE DAY
WALKER 1.8 1.8 9.8 2.0  39.13 782.60
SHIFTER 1.6 1.8 8.8 2.0  38.13 762.60
MINER 6.0 6.8 B.8 12.8  35.64 4276.80
CHUCK TENDER 6.6 6.8 8.0 2.8  34.91 4189.20
BLASTING FOREMAN 1.8 1.8 8.8 2.8  30.13 762.60
FEL OPERATOR 2.8 2.8 9.0 4.8 39,09 1563.60
ELECTRICIAN 8.5 9.5 8.8 1.8 44.74 447 .40
AIR COMPRESSOR OPERATOR 1.6 1.8 8.8 2.8  38.18 763.60 X
TRUCK DRIVERS 5.6 5.8 0.9 10.8 39,37 3937.00 L
SUBTOTAL 23.5 23.5 8.8 47.9 174985.40
" ALLOWANCE FOR UNSCHEDULED OVERTIME 8.8 % 8.00

TOTAL COST PER DAY $ 17485.40

O O R D 0 0 G S 8 e S 1 e T U i Tt e e o o e . P G P B Wt B s At S G, e 1 St B b Ui . St it i e o . f 5 A i 96 P S 4 St o e St e et et s




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: DIVERSION TUNMNEL 48 FT EXCAVATED DIAMETER QUANTITY: 76B.FT
PROJECT: SUSITNR 332.212 DATE: FEB 16,1984 -
FILE HO: 1563 EST. BY RAM D/GEBR

T S am gmh o ek e et e te e A o abn e S o

EQUIPHMENT HOURLY TOTAL
1k COST PER
TYPE RATE bDay
6.8 DRILLS 42.81 X 28, HRS 5841.20
6.8 AIR COMPRESSORS 688 48.36 X 28. HRS 4843.2@
3.0 FANS i8.87 X 28. HRS 684.26
4.8 DEWATERING PUMPS 9.26 X 20. HRS 420,80
2.0 FEL 988 115.74 X 28. HRS 4629.608
9.8 R 358 62.64 X 28. HRS 6264.00
SUBTOTAL 21803.00
DUTY FACTOR 75.8 %
TOTAL COST PER DAY = 21883.80 X 75.8-/100.8 = $ 16352.25 ~ DAY
MATERIALS AND SUPPLIES
UNIT TOTAL
QUANTITY UNIT DESCRIPTION CcosT CO5TS
53841.18  BCY POWDER & CAPS 6.80 3661208.01
1824739.15 LF BITS & STEEL 0.40 72981.66
6.886 EA STEEL SUPPORTS (48 LB/FT) 5840.00 35840.08
608.80 EA ROCKBOLTS C15FT ) 127 .08 77216.08
31.88 cv SHOTCRETE (3"} 4508.00 22950.00
768.00 LF AIR AND WATER DISCHARGE 38.0600 22800.00
r68.80  LF FAN LINES 25.00 15000.00

768.886 LF ELECTRIC SUPPLIES 108.00 /6000.00




DIRECT COST ESTIMATE
ITEM: DIVERSION TUNNEL 48 FT EXCAVATED DIAMETE
PROJECT: SUSITHA 332.212
FILE HO: 1563

S S N N S S T N T o o O T im To I 7m0 1 T o mm S e e e e me e fan s b e o oow v Mme e pmt e S en e e e b pew e At
e R -2 k

SUMMARY OF COSTS
sRcokACKkIcoRoeReke ek

NUMBER OF DAYS
FOR EXCAVATION =  44. DAYS

LABOR COSTS:

EQUIPMENT COSTS:

R QUANTITY: 760.1T
DATE: FEB 16,1924 -
EST. BY RAM D/OER

44. X 9 17485.48 7 DAY & 761,771 1002.33

44. X $ 16352.25 ~ DAY & 712,404  937.37

MATERIALS & SUPPLIES: % 692,117  910.68

; © S Te&S +/-152 OF LABOR & 118,411 145.28
? T e

MARK UP FACTOR = ¢ 1 + ©.-/1088.) = 1.80

TOTAL PRICE = 2,276,784 X 1.00 = &
. UNIT PRICE PER LF = 2,276,784 /

UNIT PRICE PER CY = 2,276,784 7/

SIGNIFICANT RATIOS:

L}

= MAN-DAYS/LF 44. DAYS X 47. MEN ~

= MAN-DAYS/CY

44. DAYS X 47. MEN

2,276,784
768, = $ 2995.66 / LF

766, X 786.8 = 42.29 /

760. LF = 2.69 MD/LF

768. LF/70.84 = 8.084 MD/C
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: GROUTING GALLERY 18 X 18 FT QUANT
PROJECT: SUSITHA - 332.321 DATE:
FILE NO: 1563 EST. BY RAM D/OFB

::::::-..:-.::::=:.:=========:=:=:::=======::::::::::::::::::::::::a::::::::::’:‘.::::m::::::x::::::::::::::::::::::-:::u:x:

BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 10.8 X 18.8 FT

I

ANGLE OF RRCH = 2 X (ARCCOS 6.8 - 2.8 7 6.0 )

8.5 X ( 6.8) 2 ( 2.00 - SIN 2.68 )

ARCH AREA = =
BCY/LF =¢( 19.6 + 7.3 X 18.9)727 = 3.4 BCY/LF
PERIMETER = 2.88 X 6.0 + 2.8 X 7.3 + 18.8 =

NUMBER OF HOLES:
LINE HOLES @ 24. IN CENTERS = 36.5 ~ 24, 7 12 = |
AREA OF PATTERN = 92.85FT-2 - 24.6/12.0 X 36.5 =
PATTEPN HOLES @ 3.8 X 3.8 = 19.1 7 9.88 = 3.
TOTAL HOLES = 18. + 3. = 21.

NUMBER OF DRILLS = 1 - 2. = DRILLS = 2,

NUMBER OF HOLES/DRILL = 21, » 2, = 11.

DRILL 9.8 FT - PULL 8.0 FT

TOTAL LF OF HOLE = 21. X 8./ 8. X 6658, = 159889. LF

ITY: 6650.FT
FEB 16,1984 -

2.88 RADIANS

19.6 FT-2

36.5 FT

9.

19.1 FT-2




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: GROUTING GALLERY 18 ¥ 18 FT QUANTITY: 6650.FT

PROJECT: SUSITHA - 332.321
FILE NO: 1563

R I T I T I Tt i i g i s s e s vk e et e paw sk o s A ot e e Sy e e o
R - - R g

DATE: FEB 16,1984 -
EST. BY RAM D/OEB

23:::::=,============ﬂ:::::::::::::::::ﬂ:::

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.80 HRS
DRILL 11. HOLES/DRILL X 9.8 @ 60. FT/HR 1.60 HRS
LOAD 11. HOLES/MINER @ 3.8 MIN/EA B8.64 HRS
SHOOT AND SMOKE 8.50 HRS

MUCKING OPERATION:

BCY/LOAD = 2.08 X 6.85 X 8.60 = 1.82

BCY/HR = 1.82 ¥ 1. ¥ 0.83 ¥ 48.08 = 33.86 BCY/HR

BCY/CYCLE

MUCK TIME

]

3.41 BCY/LF X 8.8 LF = 27.27

27.2¢7 BCY X 1.26 (OBY~/ 33.86 = 1.82 HRS

ALTERNATING CREWS :
(ACTUAL) MUCK TIME = 1.82- 1.60- 0.64~ B.50 8.6080 HRS

TOTAL CYCLE TIME

USE 2. — 18. HR SHIFTS

e o et e aaon e w54 e ey

DAILY ADVANCE = 8.8 LF/ROUND X 2. X 18. ~» 3.74 = 43. LF/DAY




PROJECT:
FILE NO:

HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

GROUTING GALLERY 18 X 10 FT

SUSITNA - 332.321

1563

BACK~UP COMPUTATIONS

CONSTRUCTION SCHEDULE :

IST skiekkk FT @ 21. LF/DAY (50.8 %)
REMAINING  5458. FT @ 43. FT/DAY
TURN UNDER AT PORTALS

ALLOWANCE FOR DELAYS & FAULTS
ADDITIONAL TIME FOR ROCKBOLTING
ADDITIONAL TIME FOR STEEL SUPPORTS

ADDITIONAL TIME FOR SHOTCRETE (3")

QUANTITY: 6658.FT
DATE: FEB 16,1984 -
EST. BY RAM D/OEB

96.1

127.5

4.0

9.8

8.6

12.08

8.8

DAYS
PAYS
DAYS

DAYS
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TOTAL EXCAVATION TIME




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: GROUTING GALLERY 18 X 10 FT QUANTITY: 6658.FT
PROJECT: SUSITNA - 332.321 DATE: FEB 16,1924 -
FILE NO: 1563 EST. BY RAM D-0LB

LABOR 2. = 18. HR SHIFTS HOURLY TOTAL
------------------------- COST PER
DESCRIPTION DAY  SWING GWY TOTAL RATE DAY
WALKER 1.0 1.8 8.0 2.8 39.13 782.68
SHIFTER 1.0 1.0 8.8 2.0 38.13 762.60
MINER 2.0 2.8 8.0 4.6 35.64 1425.68
CHUCK TENDER 2.9 2.6 8.0 4.8 34.91 1396.408
BLASTING FOREMAN 1.0 1.0 8.0 2.0 38.13 ‘62.60
FEL OPERATOR 1.0 1.0 0.0 2.0 39.069 ’81.80
ELECTRICIAN 8.5 8.5 0.0 1.0 a44.74 447 .40
TRUCK DRIVERS 2.9 2.0 8.0 4.0 39.37 1574.80
SUBTOTAL 18.5 18.5 6.6 21.9 7933.68
ALLOWANCE FOR UWSCHFDULED OVERTIME 9.8 % 8.00

...—.—._..--—_._-.——.——-——_—-.——--——.————m—-.—--——....————--._.—.—-.——--.—---n...._—.—_——._.——_—.——.-—.—..———.—(_—_—-———
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: GROUTING GALLERY 18 X 10 FT QUANTITY: GGSB.FT
PROJECT: SUSITHA - 332.32f DATE: FEB 16,1974 -

FILE NO: 1563 EST. BY RAM D/OEB

~_——........_....—...—._....__—-......-.._—--..—...-...._........_—._—......_—__——_—__—————_—._...........—._...—..—--._-_....... ~—
—-.———...._._.--._._...——_.-‘_-_.—.-...-._.—_.._.........._.-...—_.—_————-——.—-..-——_——.;-_-.—_-.._....—__._..-....-._..—__._‘:.._

EQUIPMENT HOURLY TOTAL

# COST PER
TYPE ‘ RATE DAY

1.8 DRILLS 42.81 X 20. HRS 840 . 2@

1.0 FANS 18.87 X 20. HRS 2081.48

2.8 DEWATERING PUMPS 5.26 X 28. HRS 218.40

1.8 EIMCO (2 CY) 21.85 ¥ 20. HRS a421.80

2.8 CARS W/ PRIME MOVERS 31.88 X 28. HRS 1243 .20
SUBTOTAL 2916.20

DUTY FACTOR 75.8
TOTAL COST PER DAY = 2916.20 X 75.6-100.80 = $ 21087.15 ~ DAY

e s . s, e it s e 0, 1l T i s S e - i e, Ot e o o At i At i, k. i St i i A . ot et S i i e e Peam e oty -t e
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UMIT TOTAL

QUANTITY UNIT DESCRIPTION CcosT COSTS
22671.58  BCY POWDER & CAPS 6.80 154166.73
155888.93 LF BITS & STEEL 8.48 63923.57
75.08 EA STEEL SUPPORTS (20 LB/FT) 536.00 39v50.00
2r00.88  ER ROCKBOLTS C(18FT ) 84.67 228609.00
82.88 CY SHOTCRETE (3") 450 .00 36900.080
66560.88  LF AIR AND WATER DISCHARGE 15.00 99750.08
6659.88 - LF - FAN LINES 12.58 83125.00
6658.88 LF ELECTRIC SUPPLIES 50.08 332560.008

-—_—-—_-._.——..-—_.____.—.-._.—__....-_-—_—.—_———-.—....—.—._..._.——.—.-—..-_—._——--——..—._-._._...—.—...._._—...._.___———.—-—-.
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: GROUTING GALLERY 18 X 18 FT QUANTITY: GG508.FT
PROJECT: SUSITHA -~ 332.321 DATE: FEB 16.1974 -

FILE NO: 1563 EST. BY RAM D/OEB

R R R T SIS oI I T o0 o 20 55 S0 T 0 T Sm amn o im s m e e s ek e e et e o e e i .
—_—EmmEm—_—m= E

EQUIPMENT REQUIREMENTS

EQUIPMENT HOURLY TOTAL

i COST PER
TYPE ’ RATE DAYy

1.8 DRILLS 42.81 X 20. HRS 840.2a

1.8 FANS 18.897 X 280. HRS 281.46

2.8 DEWATERING PUMPS 3.26 X 20. HRS 218.48

1.8 EIMCO 2 CY) 21.85 X 28. HRS 421.80

2.8 CARS W/ PRIME MOVERS 31.88 X 28. HRS 1243.28
SUBTOTAL 2916.20

DUTY FACTOR 75.0 ¥
TOTAL COST PER DAY = 2916.28 X 75.0-100.8 = $ 2107.15 ~ DAY

- -— - . . A Al e T, e Gt i et . i, Pt et i G . S e, S, P S i, o . . e, At A, S . S0 A0 s S e
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UMHIT TOTAL

aueHTITY UNIT DESCRIPTION CosT CosTs
22671.58  BCY POWDER & CAPS 6.80 154166.73
159888.93 LF BITS & STEEL 0.48 639235.57
¢5.88 ER STEEL SUPPORTS (20 LB/FT) 530.00 39750.00
2rp8.88  EAR ROCKBOLTS (1@FT ) 84.67 228609.00
82.66 CY SHOTCRETE (3™) 450.808 369680.00
6658.88 LF AIR AND WATER DISCHARGE 15.00 99758.68
6650.88 LF - FAN LINES 12.58 83125.00

6658.88 LF ELECTRIC SUPPLIES 560.008 3325060.00
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PROJECT:
FILE NO:
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

OUTING GALLERY 18 X 18 FT QUANTITY: 665B8.FT
SUSITNA ~ 332.321 DATE: FEB 16,1984 -
1563 EST. BY RAIM D-/0EB

._...__—__m...—~.-.——.—._.....—...-.--.—._—..—..——-——..—.—..—_...—-.—._.—..._...._..——...—-—..-.-.—._._....-_._..—
..._-.-__..—.__-._—._—..._..__..._._——-—...;_..-.__.-.-.—._......-._..—__.._—._.-_.-_—._‘..—.—_.—‘_.....-.....

SUMMARY OF COSTS
sfafeieieitieiololekeiorsiciai

NUMBER OF DAYS
FOR EXCAVATIOM = 225. DAYS

LABOR COSTS:
225. A $ 7933.88 » DAY % 1,782,229 268.00

EQUIPMENT COSTS:

225. ¥ $ 2187.15 /DAY & 491,316 73.88
'MRTERIHLS & SUPPLIES: $ 1,838,724 156.28:
ST&Se@ 15.2 OF LABOR % 273,394 41.11
TOTAL DIRECT cOST &  3.505,664  539.20

—-.—-—-——.._.—.—.__—-.—.._.-.—-—..—.—-.—-.-—.—_——.——._-__._.-.__——-———-—-.—._-—-——.-—_—n_—

MARK UP FACTOR = ¢ | + 9./1080.) = 1.08

TOTAL PRICE = 3,585,664 X 1.0 = &% 3.985,664
UNIT PRICE PER LF = 3.585,664 / 6650, = $ 539.20 / LF
UNIT PRICE PER CY = 3,585,664 v 6658, X 3.4 =% 158.16 7 CY

SIGMIFICANT RATIOS:

- MAN-DAYS/LF = 225, DAYS X 21. MEN ~ 6630. LF = 8.71 MD/LF

= MAN-DAYS/CY = 225. DAYS X 21. MEN / GG50. LF/ 3.41 = 9.21 MD/CY
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DIRECT COST ESTIMATE

ITEM: GROUTING GALLERY IMCLINED 10 X 18 FT QUANTITY: 2580.FT
PROJECT: SUSITNA - 332.322 DATE: FEB 16,1984 -
FILE NO: 1563 ~ EST. 8Y RAM D-/OEB

P
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BRCK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 18.8 X 18.:0 FT

ANGLE OF ARCH = 2 ¥ (ARCCOS 6.8 - 2.8 » 6.0 ) = 2.00 RADIANS

ARCH AREA = 8.5 X ( 6.8) k2 ( 2.80 - SIN 2.8 ) =. 19.6 FT-2

i

BCY/LF =( 13.6 + 7.3 %X 18.8)/27 = 3.4 BCY/LF

PERIMETER 2.8 X 6.6+ 2.8 %X 7.3+ 10.0 = 36.5 FT
NUMBER OF HOLES:
LINE HOLES @ 24. IN CENTERS = 36.5 ~ 24. 7 12 = 19,
AREAR OF PATTERN = 92.85FT-2 - 24.8/12.8 X 36.5 = 19.1 FT-2
PATTERN HOLES @ 3.8 X 3.8 = 1.1 » 9.28 = 3.
TOTRL HOLES = 19, + 3. = 21,
NUMBER OF DRILLS = 1 - 2, — DRILLS = 2,
NUMBER OF HOLES/DRILIL. = 21.A/ 2. = 11,
DRILL 6.8 FT - PULL 5.8 FT

TOTAL LF OF HOLE = 21, X 6./ 5. X 2588. = 66134. LF
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: GROUTING GALLERY IMCLINED 1@ X 18 FT QUANTITY: 2580.FT
PROJECT: SUSITHA - 332.322 DATE: FEB 16,1984 -~
FILE NO: 1563 EST. BY RAM D/0:B

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.6880 HRS
DRILL 11. HOLES/DRILL X 6.8 @ 38. FT/HR ‘ 2.14 HRS
LOAD 11. HOLES/MINER @ 3.6 MIN/EA 8.64 HRS
SHOOT AND SMOKE B8.75 HRS

MUCKING OPERATION:
BCY/LOAD = 2.88 X B8.85 X B.686 = 1.82

BCY/HR = 1.82 X 1. X 8.83 X 40.88 = 33.86 BCY/HR

BCY/CYCLE = 3.41 BCY/LF X 5.8 LF = 17.05
MUCK TIME = 17.85 BCY X 1.26 (0B)/ 33.86 = 8.64 HRS
ALTERNATING CREWS :
(ACTUAL) MUCK TIME = 8.64- 2.14- 8.64- 0.75 0.080 HRS
) TOTAL CYCLE TIME © 4.53 RS

USE 2. - 18. HR SHIFTS
DAILY ADVANCE = 5.9 LF/ROUND X 2. X 1B. ~ 4.53 = 22. LF/DAY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: GROUTING GALLERY INCLINED 19 X 18 FT
PROJECT: SUSITNA - 332.322
FILE NO: 1563

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE
IST 68.8 FT e 11. LF/DAY (58.8 %)
REMAINING  2526. FT @ 22. FT-/DAY
TURN UNDER AT PORTALS
ALLOWANCE FOR DELAYS & FAULTS
ADDITIONAL TIME FOR ROCKBOLTING
ADDITIONAL TIME FOR STEEL SUPPORTS
ADDITIONAL TIME FOR SHOTCRETE (3"}

ADDITIONAL TIME DUE TO INCLINE

QUANTITY: 2380.FT
DATE: FEB 16,1984 -
EST. BY RAM D/0EB

114,

DAYS
DAYS
DAYS
DAYS
DAYS
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TOTAL EXCAVATION TIME
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HARZA ENGINEERING COMPANY
} DIRECT COST ESTIMATE
ITEM: GROUTING GALLERY INCLINED 10 X 10 FT QUANTITY: 2588.FT
PROJECT: SUSITNA -~ 332.322 DATE: FEB 16,1984 -
FILE HD: 1563 EST. BY RAM D-/OEB
CREW REQUIREMENTS
LABOR 2. - 18. HR SHIFTS HOURLY TOTAL
—————————————————————————— COST PER
DESCRIPTION DAY  SWING GWY  TOTAL  RATE DAY
WALKER 1.0 1.9 8.0 2.0 39.13 782.60
SHIFTER 1.8 1.8 8.0 2.0 38.13 762.68
MINER 2.0 2.8 0.9 4.0 35.64 1425.60
CHUCK TEMDER 2.0 2.8 8.0 4.8 34.91 1396.<9
BLASTING FOREMAN 1.0 1.0 0.9 2.0 38.13 762.60
FEL OPERATOR 1.9 1.9 8.0 2.9 39.09 781.60
ELECTRICIAN 8.5 8.5 8.0 1.8 44.74 447 .48
TRUCK DRIVERS 2.0 2.0 8.0 4.0 39.37¢ 1574.008
SUBTUTQL 16.5 18.5 8.6 21.0 7933.00
ﬂLLOUﬂNCE FOR UNSCHEDULED OVERTIME 6.8 % 0.00

" TOTAL COST PER DAY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: GROUTING GALLERY INCLINED 18 X 18 FT QUANTITY: 2588.FT
PROJECT: SUSITNA - 332.322 , DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D-/0EB

EQUIPMENT REQUIREMENTS

EQUIPMENT HOURLY TOTNL

L COST PER
TYPE RATE DAy

1.6 ALIMAC DRILLS 42.81 X 26. HRS 846.20

1.8 FANS 18.87 X 20. HRS 201.40

2.8 DEUATERING PUMPS 5.26 X 28. HRS 210.40

1.8 EIMCO (2 CY) 21.85 X 28. HRS 421.00

2.8 CARS W~/ PRIME MOVERS 31.88 X 28. HRS 1243.28
SUBTOTAL 2916.20

DUTY FACTOR 75.0 2«
TOTAL COST PER DAY = 2516.28 X 75.8-7100.8 = $ 2187.15 7/ DAY
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. UNIT TOTAL
QUANTITY UNIT DESCRIPTION CosT COSTS
8795.89 BCY POWDER & CAPS 6.80 99812.85
66134.46 LF BITS & STEEL 8.40 26453.78
38.06 EA STEEL SUPPORTS (28 LBAFT) 530.080 15980.008
' 456.80 EA ROCKBOLTS C(10FT ) 84.67 38101.50
32.88 CY SHOTCRETE (3") 450.00 14460.086
2588.88 LF AIR AND WATER DISCHARGE 15.90 387688.00
5 } 6658.00 LF FAN LINES 12.50 83125.60
] 6658.88  LF ELECTRIC SUPPLIES S560.00 3325008.00
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PROJECT:
FILE NO:
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

GROUTING GALLERY INCLINED 10 X 10 FT QUANTITY: 2586.FT
SUSITNR - 332.322 DATE: FEB 16.1884 -
156 EST. BY RaM D/OEB

SUMMARY OF COSTS
selekertotokRRR kKR

NUMBER OF DAYS
FOR EXCAVATION = 135. DAYS,

LABOR COSTS:
135. X $ 7933.880 7~ DAY % 1,867,150 413.64

EQUIPMENT COSTS:

135. X% 2187.15 7~ DAY % 294, 197¢ 114.03
MATERIALS & SUPPLIES: % 688,992 236.84
ST&S e 15.2 OF LABOR % 160, 85¢ 62.35
TOTAL DIRECT COST § 2,131,237  026.06

s s S S S G (P s WA G i TS AT D W SR S o . SO e W U e ) M) S G} A At B VS L Wt U S T S B, S i Bl S Sy el Vs S, G Gy Sy W vy s

MARK UP FACTOR = ( 1 + ©8.7100.) = 1.89

TOTAL PRICE = 2,131,237 X 1.80 = $ 2,131,237
UNIT PRICE PER LF = 2,131,237 » 25BB. = $ B8B26.86 ~ LF
UNIT PRICE PER CY = 2,131,237 » 25B8. X 3.4 =% 242.38 7 CY

SIGNIFICANT RATIOS:

- MAN-DAYS/LF 135. DAYS X 21. MEN ~» 2580. LF = 1.89 MD/LF

135. DAYS X 21. MEN ~» 2588, LF/ 3.41 = 08.32 MD/CY

]

- MAN-DAYS/CY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

SSmmsisonommss

ITEM: OUTLET TUNNEL 31 FT EXCAVATED DIAMETER QUANTITY: 2058.FT
PROJECT: SUSITHA 332.512 DATE: FEB 16,1934 -
FILE NO: 1563 EST. BY RAM D-0OEB

BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 31.8 X 28.8 FT

i

ANGLE OF ARCH = 2 X (ARCCOS 15.5 - 15.5 ~ 15.5 )

4

ARCH AREA = 8.5 X (15.5) #ak2 ¢ 3,14 - SIN 3.14 )
BCY/LF =C 377.4 + 5.5 X 28.8)/27 = 19.7 BCY/LF
PERIMETER = 3.14 X 15.5 + 2.8 X 5.5 + 28.9 =

NUMBER OF HOLES:

3.14 RADIANS

377.4 FT-2

8.7 FT

LINE HOLES @ 24. IN CENTERS = 87.7 7 24. 7 12 = 44,

AREA OF PATTERN = 531.38FT-2 - 24.8/12.8 X B87.7 =
PATTERN HOLES @ 3.0 X 3.8 = 356.8 / 9.80 = 40.

TOTAL HOLES 44. + 48. = B84,

i

L}

NUMBER OF DRILLS Il - 4, — DRILLS = 4.
NUMBER OF HOLES/DRILL = 84, » 4. = 21.

DRILL 12.8 FT - PULL 11.8 FT

TOTAL LF OF HOLE = 84. X 12./11. X 2858. = 188754. LF

356.0 FT-2

. ﬁ
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HARZA ENGINEERING COMPANY
DIRECT COST ESTUIATE

ITEM: OUTLET TUNNEL 31 FT EXCAVATED DIAMETER QUANTITY: 2050.FT
PROJECT: SUSITNA 332.512 DATE: FEB 16,1984 -

FILE NO: 1563 EST. BY RAM D-0EB

T M St et am mw sw ks o s dme e i e e b o s e, e s g

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.880 HRS
DRILL 21. HOLES/DRILL X 12.8 @ 68. FT/HR 4.22 HRS
LOAD 21. HOLES/MINER @ 3.8 MIN/EAR 1.27 HRS
SHOOT AND SMOKE 8.50 HRS

MUCKING OPERATION:
BCY-/LOAD =i2.50 X 8.85 X .68 = 6.37
BCYZ/HR = 6.37 X 1. X 0.83 X 40.00 = 211.65 BCY/HR
BCY/CYCLE = 19.68 BCY/LF X 11.8 LF = 216.49
MUCK TIME = 216.49 BCY X 1.17 (0B)/ 211.65 = 1.19 HRS

ALTERNATING CREWS :
(ARCTUAL) MUCK TIME = 1.19- 4.22- (.27- 8.50 8.88 HRS

TOTAL CYCLE TIME 6.99 HRS

USE 2. - 18. HR SHIFTS

u

31. LFsDAY

DAILY ADVANCE = 11.8 LF/ROUND X 2. X 18. 7/ 6.99

e s il

SO




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: OUTLET TUNNEL 3t FT EXCAVATED DIAMETER QUANTITY: 2058.FT
PROJECT: SUSITNA 332.512 DATE: FEB 16,1904 -
FILE NO: 1563 EST. BY RAM D/OER

BENCH EXCAVATION

BENCH DIMENSIONS : 28.8 X 18.9 FT
BCY/LF = 28.8 X 18.8 ~ 27 = 10.4 HCY-LF
PERIMETER = 28.08 + 2 % 38.8 - 88.0 FT
NUMBER OF HOLES:
44,

LINE HOLES @ 24. IN CENTERS = 88.0 ~ 24, / 12
34.

n

PATTERN HOLES = 28.8 X 30.8 ~ 25.60 FT-2/HOLE
TOTAL HOLES = 44, + 34. = 78,

NUMBER OF DRILLS = 4.

NUMBER OF HOLES/DRILL = ?78. 7 4, = 19.4

TOTAL LF OF HOLE = 78. X(18.8 + 1) X 2050.8./308.8 = 58329.

LF




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM:  OUTLET TUNNEL 31 FT EXCAVATED DIAMETER QUANTITY: 2058.FT
PROJECT: SUSITHA 332.512 DATE: FEB 16, 1984 ~
FILE NO: 1563 EST. BY RAIM D/OEB

-—._--‘-_—“....-_....-.__._.__._..._.._..._._.....-...—....—-._-.—.——-—._........—...-__._—-..._.._—..._——-—-.._——_——_—._—.-...._-..—...
———-.—-—.——._-—..-—...__,.._._..__..-....._-....._-__.——.-—--4..‘.—-._.-._.._.-_._—.__-_—_————-————-—..—_-—_—-..-——_.—

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.88 HRS
DRILL  78. HOLES X 11.8 DEPTH~ 68. FT/HR X 4. 3.56 HRS
LOAD  78. HOLES X 3.8 MIN/EA /58 MIN/HR X 4. 1.16 HRS
SHOOT AND SMOKE 8.58 HRS
MUCKING OPERATION:
MUCK TIME = 311.11 BCY X 1.17 (OB)~ 211.65 = 1.71 HRS

(ACTUAL CYCLE) MUCK TIME = 1.71- 3.56- 1.16 = B.60 HRS

it o s, oo s s

TOTAL CYCLE TIME 6.22 HRS

USE 2. - 18, HR SHIFTS

DAILY ADVANCE = 30.8 LF/ROUND X 2. X 18. » 6.22 = 96. LF/DAY

i sy




HARZA ENGINEERING COMPANY
DIRECT COST ESTINMATE

I'TEM: OUTLET TUNNEL 31 FT EXCAVATED DIAMETER QUANTITY: 2050.FT
PROJECT: SUSITNA 332.512 DATE: FEB 16,1984 -
FILE HO: 1563 EST. BY RAM D-OEB

z‘-.—-.....——...._——.—.—..4._._..‘...-._—.__..-..-.._..._._...-..._-w__....-..-.=—~.—-.—....--..—...._.—._-..—_.—-_...-__._....._.... = e e e
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BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :

1ST 380.8 FT @ 16. LF/DAY (50.8 ) 24,
REMAINING 1670. FT @ 31. FT- DAY 53.

BENCH EXCAVATION 2058. FT @ S6. FT/DAY 21.

TURH UNDER AT TUNNEL PORTALS 2.
ALLOWANCE FOR DELAYS & FAULTS 6.
ADDITIONAL TIME FOR ROCKBOLTING 2.
ADDITIONAL TIME FOR STEEL SUPPORTS 6.
ADDITIONAL TIME FOR SHOTCRETING 1.

1
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HQRZQ ENGINEERING COM
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PANY

DIRECT COST ESTIMATE
ITEM: ODUTLET TUNMEL 31 FT EXCAVATED DIAMETER

PROJECT: SUSITHA 332.512
FILE NO: 1563

QUANTITY: 2058.F7T
DATE: FEB 16,1984 -~
EST. BY RAM D/OEB

LABOR 2. = 18, HR SHIFTS HOURLY TOTAL
------- e e e e COST PER
DESCRIPTION DAY  SWING GWY TOTAL RATE DAY
WALKER 1.9 1.0 8.0 2.6 39.13 782.60
SHIFTER 1.9 1.0 8.6 2.8 38.13 762.68
MINER 4.0 4.0 8.0 8.0 35.64 2851.208
CHUCK TENDER 4.8 4.9 6.0 8.0 34.91 2792.808
BLASTING FOREMAN 1.0 1.0 8.0 2.0 38.13 r62.60
FEL OPERATOR 1.8 1.0 8.0 2.8 39.689 781.60
ELECTRICIAN 8.5 8.5 0.0 1.0 44.74 447 .40
AIR COMPRESSOR OPERATOR 1.8 1.0 6.0 2.8 38.18 763.60
TRUCK DRIVERS 3.9 3.8 8.8 6.0 39.37 2362.28
SUBTOTAL | 16.5 16.5 8.8 33.0 12206.88
ALLOWANCE FOR UNSCHEDULED OVERTIME 6.8 Z 8.60
TOTAL COST PER DAY $ 122686.80




HARZA ENGINEERING COMPANY

DIRECT COST ESTIMATE

ITEM: OUTLET TUNNEL 31 FT EXCAVATED DIAMETER

PROJECT: SUSITHA 332.512
FILE NO: 1563

e e e PP - S N P T

QUANTITY: 2050.FT
DATE: FEB 16,1984 ~
EST. BY RAM D/OEB

A G € o . G e S . St S s S A . o . S A, B, P St e, s Gt . Ot Wb, . S o ot

e ol i ot s 0 700 00 i g e ot s s i o e e, i B, s e 8 e S G S s e it St S s . A i i o e, . . S

HOURLY T0TAL
COST PER
RATE bAaYy
39.13 (82.60
38.13 762.60
35.64 2851.2
34.81 2792.40
38.13 762.60
39.69 ’31.60
44.74 447 . 40
38.18 763.60
39.37 2362.20

T et . it rh . € et Ty e Ao s . v B v A et it S e o St A i e . v s S it . e, o .

LABOR 2. = 18. HR SHIFT:

DESCRIPTION DAY SWING GWY  TOTAL
WALKER 1.8 1.8 0.0 2.0
SHIFTER 1.0 1.8 8.0 2.0
MINER 4.0 4.0 8.0 8.0
CHUCK TENDER 4.0 4.8 8.0 8.0
BLASTING FOREMAN 1.0 1.8 .o 2.0
FEL OPERATOR 1.0 1.8 B.0 2.0
ELECTRICIAN 8.5 8.5 0.9 1.0
AIR COMPRESSOR OPERATOR 1.8 1.8 8.0 2.0
TRUCK DRIVERS 3.0 3.8 0.9 6.9
SUBTOTAL 16.5 16.5 8.8 33.0
ALLOWANCE FOR UNSCHEDULED DVERTIME 0.8 %

TOTAL COST PER DAY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIIMATE
ITEM: QUTLET TUNNEL 31 FT EXCAVATED DIAMETER QUANTITY: 2058.FT
PROJECT: SUSITHA 332.512 DATE: FEB 16,1934 -

FILE NO: 1563 EST. BY RAM D-OEB

T E e s e S My e e s et avm T e wh ot e e e dan ey o e A e A ey e e g S e St i e My (U s A S S et e Me e m Mg e SR M Tue See ey gt e g P sim A i g e ML ams mm e mm gee sur M
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EQUIPMENT HOURLY TOTAL , Lo
4 COST PER '
TYPE RATE pay
4.8 DRILLS 42.01 X 28. HRS 3360.80 b
4.8 AIR COMPRESSORS 680 49.36 X 29. HRS 3228.80 {
3.8 FANS i8.87 X 208. HRS 604.20 f
4.8 DEWUATERING PUMPS 5.26 ¥ 28. HRS 420.80
1.0 EXPLOSIVE CARRIER 25.80 X 20. HRS 5008.00 )
1.8 FEL 992 201.13 X 28. HRS 4822.66 R
3.0 R 58S 84.19 ¥ 20. HRS 5051 .46 L
SUBTOTAL 17188.60

DUTY FACTOR 75.8 % |
TOTAL COST PER DAY ,
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: o UNIT TOTAL :
QUANTITY UNIT DESCRIPTION CoSsT COSTS I
elens.a7  BCY POLDER & CAPS - 6.68 418914. 46
24r883.53 LF BITS & STEEL 8.408 96833.41
44.88  EN STEEL SUPPORTS (48 LB/FT) 3896.086 171424.90
656.08  EA ROCKBOLTS (15FT ) i27.80 83312.60 ;
92.88 CY SHOTCRETE (3") 450.680 41480.80 Lo
2058.80 LF AIR AND WATER DISCHARGE 36.00 61500.00 .
2058.600 LF FAN L.INES 25.00 912506.08

2058.868  LF ELECIRIC SUPPLIES 180 .80 2P5000.00
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DIRECT COST ESTIMATE
ITEM:  OUTLET TUNNEL 31 FT EXCAVATED DIAMETER QUANTITY: 2858.FT
PROJECT: SUSITHA 332.512 DATE: FEB 16,1989 -

FILE NO: 1563 EST. BY RAr D/DEB

—_—-_.—._—...__.-..-._.__...__._..._...n._—_...-...._._.—.....4--.—_—_—...-.-._—.—.—._.-.._.__..._—.....-.__._»-...—-._..-‘-._._....-_..-—
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SUMMARY OF COSTS
sekekolelelokeierkeioriciok

NUMBER OF DAYS
FOR EXCAVATION = 115. DAYS

LABOR COSTS:
115. X $ 12306.80 » DAY % 1,428,448 692.98

EQUIPMENT COSTS:
115. X $ 12891.45 » DAY & 1,487,919 725.81

MATERIALS & SUPPLIES: % 1,131,633 952.02
STe&S e 15.2 OF LABOR % 214,514 184.64
TOTAL DIRECT COST $ 4,254,508 2875.37

- AT S B e il 7t e et e s s B i S e Mo e Sl e e i A Srerd ey Pt v S e S

MARK UP FACTOR = ¢ 1 + B8.-/199.) = 1.09

TOTAL PRICE = 4,254,508 X 1.80 = $ 4,254,508
UNIT PRICE PER LF = 4,254,508 » 2058. = & 2875.37 ~ LF
UNIT PRICE PER CY = 4,254,588 » 2050. X 30.1 = $ 69.06 - CVY

SIGNIFICANT RATIOS:

- MAN-DAYS/LF 115. DAYS X 33. MEN ~» 2858. LF = 1.86 MD/LE

~ MAN-DAYS-CY

115. DAYS X 33. MEN ~ 2@850. LF/308.85 = 8.86 MD/CY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMARTE

ITEM: OUTLET TUNNEL 31 FT INCLINE QUANTITY: J46B.FT
PROJECT: SUSITNA 332.51A DATE: FEB 16,1984 -
iLE NO: 1563 EST. BY RAM D~0DEB

BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 31.8 X 28.8 FT

ANGLE OF ARCH = 2 X (ARCCOS 15.5 - 15.5 7 15.5 ) 3.14 RADIANS

ARCH AREA = B.5 X (15.5) %K2 ( 3.14 - SIN .14 ) 377.4 FT-2
BCYZLF =C 377.4 + 15.5 X 28.8)/27 = 38.1 BCY/LF
PERIMETER = 3.14 X 15.5 + 2.8 X 15.5 + 28.6 = 107.7 FT
NUMBER OF HOLES:
LINE HOLES @ 24. IN CENTERS = 187.7 / 24. - 12 = 54,
ﬂkEﬂ OF PATTERN = B11.38FT-2 - 24.0/12.8 % 187.7 = 596.0 FT-2

67.

H]

PATTERN HOLES @ 3.8 X 3.8 = 596.8 ~ 9.090
TOTAL HOLES = 54. + 67. = 121.
NUMBER OF DRILLS = 1 - 2. — DRILLS = 2.
NUMBER OF HOLES/DRILL = 121. ~» 2. = 61.
DRILL 9.8 FT - PULL 8.8 FT

TOTAL LF OF HOLE = 121. X 9. 8. X 4608. = 62653. LF




HARZA ENGI

NEERING COMPANY

DIRECT COST ESTIMATE
ITEM: OUTLET TUWNEL 31 FT IMCLINE

PROJECT: SUSITNA 332.51A
FILE NO: 1563

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS
DRILL 61. HOLES/D
LOAD 61. HALES/MI
SHOOT AND SMOKE

MUCKING OPERATION

RILL X 9.8 e 5@,

NER @ 3.0 MIN/EA

BCY/LOAD = 4.80 X 0.85 X 0.60

BCY/HR = 2.8

BCY/CYCLE

"

MUCK TIME

i

4% 1. X8.83 X
38.85 BCY/LF X 8.

248.41 BCY X 1.13

ALTERNATING CREWS :
(ACTUAL) MUCK TIME = 5.36-18.90- 3,

T0TAL CYCLE TIME

USE 2. -~ 18. HR SHIFTS

QUANTITY: d60.FT
DATE: FEB 16,1934 -
EST. BY RAM D-OEB

1.00 HRS
FT/HR 10.98 HRS
3.63 HRS

B.50 HRS

= 2.084
30.08 = 50.80 BCY/HR
B LF = 240.41

(0B)~7 5B.88 = 5.36 HRS

63~ 0.50 B.88 HRS

el et X R ——

16.03 HRS

DAILY ADVANCE = 8.8 LF/ROUND X 2. X 18. ~ 16.83 = 18. LF/DAY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: OUTLET TUNNEL 31 FT INCLINE
PROJECT: SUSITHA 332.51A
FILE NO: 1563

S0 T ot e e e e e wm mm o ma

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :
1ST 16.8 FT @ 5. LF/DAY (58.8 2)
REMAINING 444 FT @ 18. FT/DAY
ALLOWANCE FOR DELAYS & FAULTS
ADDITIONAL TIME FOR ROCKBOLTING
ADDITIONAL TIME FOR STEEL SUPPORTS
ADDITIONAL TIME FOR SHOTCRETING

ADDITIONAL TIME FOR INCLINE

QUANTITY:

DATE: FEB 16,1984 -

460.FT

EST. BY RAM D/OEB

ER S-S 3-5-F- -8 -5 -5 -F 5

44.

DAYS
DAYS

DAYS

T S D L T G Bk Sl 9 GO, ke S Bk e Gt et S A S e i et it Wl i SV . @ i S . S G s R e S B oA it S e . St 2ot ot

TOTAL EXCAVATION TIME

L N N R

ST
g

£

T




n:c-:::n:z:::q::n:::r_’:==n====n:u:z:dn:m:nu::ﬂ::n:nn:::::n:r:::::z::::n:::::::m:u::nl:mm

HARZA ENGINEERING COMPNNY
DIRECT COST ESTIMATE

ITEM: OUTLET TUNMEL 31 FT IMCLINE QUANTITY: d60.FT
FROJECT: SUSITNA 332.51A DATE: FEB 16,1934 -
FILE NO: 1563 EST. BY RAM D/OCB

CREW REGUIREMENTS

—--.—‘..———_—_-__.._-—.-.—_—-._-—.-.—.—-....—..-—_._.--_-—_.-——....-.—--—....——..—-——.-..——.——--—..—-.--—.——-—-....—._—.—._.—_

LABOR . 2. - 18. HR SHIFTS HOURLY TOTAL
————————————————————————— COST PER
DESCRIPTION bAY  SWING GUWY TOTAL RATE DAY
WALKER 1.8 1.8 8.0 2.0 39.13 ’32.60
SHIFTER 1.8 1.8 8.0 2.0 38.13 ¢62.60
MINER 2.0 2.8 6.0 4.0 35.64 1425.660
CHUCK TENDER 2.0 2.0 8.0 4.0 34.91 1396. 408
BLASTING FOREMAN 1.8 1.0 6.6 2.9 38.13 762.60
EIMCO OPERATOR 1.0 1.0 0.6 2.0 39.09 ¢81.80
ELECTRICIAN 8.5 8.5 8.0 1.0 44.74 447 . 40
TRUCK DRIVERS 2.0 2.0 8.0 4.0 39.37 1574.80
SUBTOTAL 180.5 18.5 8.8 21.0 7933.80
ALLOWANCE FOR UNSCHEDULED OVERTIME 9.8 2 .00

TOTAL COST PER DAY $ 7933.80

-..—_.—-—.———..—-———..——._—.—.——.——.—.———_—...—.-.-.-..—_.—.-—-_-._._-—.—_—__._.——_..———..—_—..-—.-—-—..——.——--—_....—._—.——u—
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DIRECT COST ESTIMATE

ITEM: OUTLET TUNNEL 31 FT INCLIME QUANTITY: 468.FT
PROJECT: SUSITHA 332.51A DATE: FEB 16,1984 -~
FILE NO: 1563 EST. BY RAM D/0EB

-—-—-—.——-——-..—-._—...._..——_-...—.-_—“.—.-—.-....—.._._——-.—....__._.....-.—...—..-..—-—-—_-———..——-—.-———.————.q——_.__......_...._.

EQUIPMENT HOURLY TOTAL
£ COST PER
TYPE RATE DAY

2.9 ALIMAC DRILLS 42.01 X 28. HRS 1680. 48
3.8 FANS 18.07 X 20. HRS 604.20
4.8 DEWATERING PUMPS 9.26 X 20. HRS 420.80
1.6 EIMCO MUCKER 35.82 X 28. HRS (88,40
2.8 R 255 42.45 X 20. HRS 1698. 06

SUBTOTAL 5103.688

DUTY FACTOR 75.8 2
TOTAL COST PER DAY = 5183.80 X 75.68-100.0 = $ 3827.85 ~ DAY

MATERIALS AND SUPPLIES

. UNIT TOTAL

_ QUANTITY UNIT DESCRIPTION casT COSTS
13823.58 BCY POLDER & CAPS 6.88 54088.32
€2653.18 LF BITS & STEEL 8.48 25861.27
12.886  ER STEEL SUPPORTS (48 LB/FT) 3855.09 46752.0606
158.88 EA RGCKBOLTS C(15FT 3 127 .08 198508.008
20.86 CY SHOTCRETE (3") 450.00 9060.00
460.080 LF AIR AND WATER DISCHARGE 30,60 13860.00
460.80 LF FAN LINES 25.60 11500.060
460.08 LF ELECTRIC SUPPLIES 100.80 46000. 008

—_—.——...__......__._—_._-—-..._;.-._....._......,N_...._._..-—_—.—..—-—-—-—....._....-....-.........._.—.........._.-_..........._.——......-.—.-.---—




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

SIGNIFICANT RATIOS:

ITEM:  OUTLET TUMHEL 31 FT INCLIME QUANTITY: 460.FT
PROJECT: SUSITHNA 332.51A DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D/OEB
SUMIMARY OF COSTS
Aojelopoeketoiorsicksksiciciok
NUMBER OF DAYS ,
FOR EXCAVATION = 62. DAYS
LABOR COSTS: ,
62. X $ 7933.80 ~ DAY % 489,389  1063.89
EQUIPMENT COSTS:
62. ¥ $ 3827.85 ~ DAY % 236,117 513.30
MATERINLS & SUPFLIES: $ 265, 163 576. 44
ST&S @ 15.%2 OF LABOR & 74,504 161.97
TOTAL DIRECT COST % 1,865,175 2315.60
MARK UP FACTOR = ( 1 + B8..,198.) = 1.09
TOTAL PRICE = 1,865,175 X 1.00 = $ 1.065, 175
UNIT PRICE PER LF = 1,865,175 »  468. = $ 2315.60 ~ LF
UNIT PRICE PER CY = 1,865,175 #  468. X 30.1 = $ 77.85 ~ CY

= MAN-DAYS/LF = €2. DAYS X 21. MEN ~ 4608. LF = 2.82 MD/LF

~ MAN-DAYS/CY = 62, DAYS X 21. MEN ~  4608. LF/30.05

8.83 MbCY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: TUNNEL EXCAVATION MANIFOLD 11 FT DIA QUANTITY: 900.FT
PROJECT: SUSITNA - 332.51B DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAIM D/OEB

% BACK-UP- COMPUTATIONS

TUNNEL DIMENSIONS : 11.8 X 11.9 FT

ANGLE OF NRCH = 2 X (NRCCOS 5.5 - 5.5 / 5.5 ) = 3.14 RADIANS

€2

ARCH AREA

it

8.5 X ( 5.5) %k2 ¢ 3.14 -~ SIN 3.14 J = 47.5 FT-2
BCY/LF =( 47.5 + 5.5 X 11.8)/27 = 4.8 BCY/LF
PERIMETER

I

3.14 X 5.5+ 2.8X 5.5+ 11.8 = 39.3 FT
NUMBER OF HOLES:

LINE HOLES @ 24. IN CENTERS

¢!

39.3 » 24. » 12 = 20.

AREA OF PATTERN = 188.02FT-2 - 24.8/12.8 X 39.3 = 29.5 FT-2
PATTERN HOLES @ 3.8 X 3.8 = 29.5~/ 9.80 = 4.

TOTAL HOLES = 28. + 4, = 24,

NUMBER OF DRILLS = 1 - 2 = DRILLS = 2.

-

NUMBER OF HOLES/DRILL = 24. - 2. 12.
DRILL 9.8 FT - PULL B.8 FT

TOTAL LF OF HOLE = 24. X 9./ 8. X 988. = 24212. LF
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: TUNNEL EXCAVATION MANIFOLD i1 FT DIA QUANTITY: S900.FT
PROJECT: SUSITHNA - 332.518B DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D-OEB

._..—......—._._._.-._-—._—...._—..__._.—_.....—_.—__.._—-.-._.—.-_.__._.-._—_-.——.—.—-.-...—..—._.....—..-..._-...._-.-....._—.._—..._._

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.08 HRS
DRILL 12. HOLES/DRILL X 9.8 @ 68. FT/HR 1.79 HRS
LOAD 12. HOLES/MINER @ 3.8 MIN/EA 8.72 HRS
SHOOT AND SMOKE 0.58 HRS

MUCKING OPERATION:
BCY/LOAD = 2.00 X 8.85 X 0.68 = 1.082
BCYZHR = 1.82 X 1. X 08.83 X 48.80 = 33.86 BCY/HR
BCY/CYCLE = 4.80 BCY/LF X 8.8 LF = 32.80
MUCK TIME = 32.68 BCY X 1.24 (0B)/ 33.86 = 1.17 HRS

ALTERNATING CREWS : :
(ACTUAL) MUCK TIME = 1.17- 1.79- 0.72- 0.56 8.00 HRS

——y e S s Sy 2, e e

TOTAL CYCLE TIME 4.81 HRS

USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 8.8 LF/ROUND X 2. ¥ 18. / 4.81 = 48. LF DAY




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: TUNNEL EXCAVATION MANIFOLD 11 FT DIA QUANTITY: 960.FT
PROJECT: SUSITHA - 332.518B DATE: FEB 16,1934 -
FILE HO: 1563 EST. BY RAM D-0OEB
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BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :

IST 488.0 FT e 28. LF/DAY (50.8 %) 24.1 DAYS
REMAINING 420. FT @ 48. FT/DAY 18.5 DAYS
ALLOWANCE FOR DELAYS & FAULTS 4.0 DAYS
ADDITICONAL TIME FOR ROCKBOLTING . 1.5 DAYS
ADDITIOMAL TIME FOR STEEL SUPPORTS 4.0 DAYS
ADDITIONAL TIME FOR SHOTCRETE (3™) 1.8 DAYS
TOTAL EXCAVATION TIME  45.1 bAvs




HARZA ENGINEERING COMPANY
. DIRECT CBST ESTIMATE
ITEM:  TUNNEL EXCAVATIGN MANIFOLD 11 FT DIA
PROJECT: SUSITHA - 332.518B
FILE NO: 1563
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CREW REQUIREMENTS

LABOR 2. ~ 18. HR SHIFTS

DESCRIPTION DAY  SWING GUWY TOTAL
WALKER 1.0 1.9 8.9 2.0
SHIFTER 1.9 1.0 8.8 2.0
MINER 2.9 2.0 8.9 4.0
CHUCK TENDER 2.0 2.8 8.0 4.9
COMPRESSOR OPERATOR 1.8 1.0 8.a 2.8
MUCKER OPERATOR 1.8 1.9 0.0 2.0
ELECTRICIAN 8.5 0.5 0.8 1.0
TRUCK DRIVERS 2.8 2.0 8.0 4.0
SUBTOTAL 18.5 18.5 8.0 21.0

QUANTITY: 900.FT
DATE: FEB 16,1984 -
EST. BY RAM D/OEB
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ALLOWANCE FOR UNSCHEDULED OVERTIME 8.8

TOTAL COST PER DAY

HOURLY. TOTAL
COST PER
RATE DAY
39.13 702.60
39.13 762.60
35.64 1425.60
34.91 1396.48
38.18 763.68
39.69 781.80
4. 74 447 .48
39.37 1574.88
7934.80
6.08

Sy ...-—--—.--—-—-.—n-———-—-.-——--.—,—s--——--.—-.-.--.——-———-—--—-——-—.—-.——-.——.—-—...-—_

ol




ivm
e, R

HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: TUNNEL EXCAVATION MANIFOLD 11 FT DIA QUANTITY: 908.FT
PRGJECT: SUSITNA - 332.51B DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D/CEB
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EQUIPMENT REQUIREMENTS

EQUIPMENT HOURLY TOTAL
# , COST PER
TYPE RATE DAY
1.8 JUMBO WITH DRILLS 42.81 X 28. HRS 840.20
1.8 AIR COMPRESSORS 600 48.36 X 28. HRS 887.20
1.8 FANS 18.07 X 28. HRS 201.40
2.8 DEWATERING PUMPS 3.26 X 28. HRS 210.46
1.8 EIMCO (2 CY) 21.03 X 20. HRS 421.00
2.8 CARS W/ PRIME MOVERS  31.88 X 20. HRS 1243.20
SUBTOTAL 3723.40
DUTY FACTOR 75.8 #
TOTAL COST PER DAY = 3723.40 X 75.0-108.86 = & 2782.55 ~ DAY
MATERIALS AND SUPPLIES
UNIT TOTAL
QUANTITY UNIT DESCRIPTION CosT COSTS
3688.55 BCY POLDER & CAPS 6.80 24483.76
24211.52 LF BITS & STEEL : 8.40 9684.61
24.08 EA STEEL SUPPORTS (28 LB/FT) 692.00 16608.08
288.88 EA - ROCKBOLTS (1BFT ) 84.67 24384, 96
15.88 CY SHOTCRETE (3") 450.80 6750.008
S60.08 LF AIR Mk WATER DISCHARGE 15.00 13566.00
Sp8.o8 LF FAN LINES 12.50 112508.060
sen.e8 LF ELECTRIC SUPPLIES 50.608 45000.00

TATAL COST FOR MATERIAL AMD SUPPLIES ¢ 151661.33




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

TUMNEL. EXCAYATION MAMIFOLD 11 FT DIA QUANTITY: 900.FT
PROJECT: SUSITHA - 332.51B DATE: FEB 16,1984 -
FILE HO: 1563 EST. BY RAM D-OEB
n—-——_—-.-==‘.,==2==:==========‘========:====ﬂ’_‘-2‘======l=======================;ﬁ====

S5GswidiRY OF COSTS
Acioiereierseieeirekeieieier

NUMBER OF JRY!
FOR EXCAVATION = 45, DAYS

LABOR COSTS:
3. X $ 7934.88 /DAY % 357,806 397.56

EQUIPMENT COSTS:

A45. X $ 2792.55 DAY S 125,925 139.132
MATERIALS & SUPPLIES: 5 151,661 168.51
STe&S @ 15.%2 OF LABGR $ 33,671 59.63
TOTAL DIRECT COST & 689,064  765.63

R S S0 S5 s 1 0 T 0 G i (e e Tt S D Bt A G ) Mo A, S . G S e et S G Ot WAk BV i, A oo St S S e St A ket A A e, £ 4 S s Tt S

MARK UP FACTOR = ( 1 + B8.-180.) = 1.60

TOTAL PRICE = 689,064 X 1,00 = % 689,064
UNIT PRICE PER LF = 689,864 ~ 968, = $ ?65.63 ~ LF
UNIT PRICE PER CY = 669,864 - 998. X 4.8 = ¢ 191.38 7 CY

SIGHIFICANMT RATIOS:
- MAN-DAYS/LF = 45, DAYS X 21. MEN ~» 988, LF = 1.05 MD/LF

- MAN-DAYS/CY = 45, DAYS X 21, MEN » 980. LF/ 4.80 = 0.26 MO/CY

I
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HARZA ENGINEER

DIRECT COST ESTIMATE

ITEM: PENSTOCKS 27 FT EXCAVATED DIAMETER

PROJECT: SUSITNR 332.910A
FILE NO: 1563

ING COMPANY

QUANTITY: 1245.FT
DATE: FEB 16,1984 -
EST. BY RAM D/0DEB

g e O N e S
L e R e R Ry - -2 F 3§ F ¥ F_ ¥ ¥

BACK-UP COMPUTATIONS

TUNNEL DIMENSIOMNS :

ANGLE OF ARCH = 2 X (ARCCOS

ARCH AREA = 8.5 X (13.5) X2
BCY-LF =( 286.3 + 13.5 X 27

PERIMETER = 3.14 X 13.5 +

NUMBER OF HOLES:

LiHE HOLES @ 24. IN CENTERS

AREA OF PATTERN = 658.7BFT-2

PATTERN HOLES e 3.8 X 3.9

TOTAL HOLES 49, + 351,

=

]

NUMBER OF DRILLS 1 & DR

i

oy
=

NUMBER OF HOLES/DRILL = 108. ~ 6
DRILL 12.8 FT - PULL 11.8 FT

TOTAL LF OF HOLE = 1@88. X 12.711.

27.8 X 27.8 FT

13.5 - 13.5 7 13.5 ) 3.14 RADIANS

( 3.14 - SIN 3.14 ) 286.3 FT-2

BY27 = 24.1 BCY/LF
2.0 X 13.5 + 27.80 = 96.4 FT
= 96.4 7 24, 7 12 = 49,

- 24.8712.8 X 96G.4 = 458.8 FT-2

= 438.8 » 9.68 = 51.
100.

ILLS = 6.

. = 17.

X 1245. = 135948. LF




PROJECT:
FILE NO:

HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: PENSTOCKS 27 FT EXCAVATED DIAMETER QUANTITY:

SUSITHR 332.810A

1245.FT
DATE: FEB 16,1984 -

1563 EST. BY RAM D~-OEB
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BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS

USE 2.

DAILY ADVANCE = i1.8 LF/ROUND X 2. X 18. 7 5.84 = 38. LF/DAY

DRILL 17. HOLES/DRILL X 12.0 @ 68. FT/HR
LOAD 17. HOLESAHMINER @ 3.8 MIN/EA
SHDUT‘RND SMOKE

MUCKING OPERATION:

BCY/LOAD =12.58 X 0.85 X 6.680 = 6.37

1.68 HRS
3.34 HRS
1.88 HRS

8.59 HRS

BCY/HR = 6,37 ® 1. X 8.83 X 4d0.88 = 211.65 BCY/HR

BCY/CYCLE = 24.18 BCY/LF X 11.8 LF = 265.13

n

MUCK TIME = 265.13 BCY ¥ 1.15 (0B~ 211.65 =

]

ALTERNATING CREWS :
(ACTUAL) MUCK TIME = 1.44- 3.34- 1.00- 8.50

TATAL CYCLE TIME

- 18. HR SHIFTS

1.44 HRS

8.08 HRS

e

9.84 HRS

g:;..}_{-,}{f»*‘”‘e‘;» LT
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ITEM: PENSTOCKS
PROJECT: SUSITNA 232.8160A
FILE NO: 1563

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :

IST 130.8 FT @ 19. LF/DAY (50.8 %) 6.
REMAINING 1115, FT @ 38. FT/DAY 29.
TURN UNDER AT TUNNEL PDRTdLS 3.
ALLOWANCE FOR DELAYS & FAULTS 3.
ABDITIONAL TIME FOR ROCKBOLTING 1.
ADDITIONAL TIME FOR STEEL SUPPORTS 4.
ADDITIONAL TIME FOR SHOTCRETING 1.

Y S e . S S et M . S G 0 Tl ks S Gl Y et SR B, B S et SR Y S, TS W W S S TS P} WS T Wt S M) S A U PV S ) LA . ot ey s

TOTAL EXCAVATION TIME 49.

HARZA ENGINEERING COMPANY

DIRECT COST ESTIMATE
2¢ FT EXCAVATED DIAMETER QUANTITY:
DATE: FEB 16,1984 -
EST. BY RAl1 D-OEB

R N e N S S S T D S S S N N N e O S S I O T I T O I I 0T £ 0 o ot C I £ 00 20 0 55 ot I ome o ;o ses sme e i ome e s s See i b rvm s s S P 9 i a s oy
:-——..—-...——.._-.—_...._.._.,._.-.__._..—--_.—--.—._.-.—.....—-—...._——_——-—..._—.......-._._..........._.......-.-___-.—__....—..._....-.

1245.FT

e o b e i




T B VIS S P A S

- ' %
;
_— HARZA ENGINEERING COMPANY
| DIRECT COST ESTIMATE
ITEM:  PENSTOCKS 27 FT EXCAVATED DIAMETER QUANTITY: 1245.7T
PROJECT: SUSITNA 332.810A DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D/OEB
| CREW REQUIREMENTS
LABOR 2. ~ 18. HR SHIFTS HOURLY — TOTAL |
—————————————————————————— COST PER !
DESCRIPTION DAY SUING @WY TOTAL  RATE DAY |
WALKER 1.8 1.8 8.8 2.8  39.13 782.60 §
| SHIFTER 1.8 1.6 6.8 2.0  38.13 ?62.60 !
| MINER 6.8 6.8 0.8 12.8  35.64 4276.80 8
. CHUCK TENDER 6.8 6.8 0.8 12.8  34.91 4189.20 1
BLASTING FOREMAN 1.6 1.0 6.8 2.8 38.13 762.60 |
FEL OPERATOR 1.8 1.8 8.6 2.0 39.09 781.80 i
ELECTRICIAN 8.5 8.5 0.0 1.8  44.74 447 .48 i
AIR COMPRESSGk OPERATOR 1.8 1.8 8.8 ‘2.0 38.18 763.60 i
TRUCK DRIVERS 3.6 3.8 0.8 6.0  39.37 2362.20 :
SUBTOTAL 20.5 20.5 9.0 41.0 15128.80 B
. ALLOUANCE FOR UNSCHEDULED OVERTIME 6.8 # 5.0
TOTAL COST PER DAY $ 15128.88
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: PENSTOCKS

27 FT

EXCAVATED DIAMETER QUANTITY: 1245.FT

PROJECT: SUSITNA 332.3816A DATE: FEB 16,1924 -
FILE NO: 1563 EST. BY RArl D/OCB
EQUIPNENT REQUIRENENTS
EQUIPMENT HOURLY TOTAL
3 COST PER
TYPE RATE DAY
6.8 DRILLS 42.81 K 28. HRS 5@41.2@
6.8 AIR COMPRESSORS 608 48.36 ¥ 28. HRS 1843.20
3.8 FANS 18.87 X 20. HRS 664.2@
4.8 DEWATE:Z%NG PUMPS 5.26 X 28. HRS 426.60
1.8 FEL 882 281.13 X 28. HRS 4822.60
3.8 R 585 84.19 X 28. HRS 9051.40
SUBTOTAL 19983.40

DUTY FACTOR 735.8 %
TOTAL COST PER DAY = 18983
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3.48 X 75.8-100.0 = $ 14987.55 7 DAY
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MHTERIRLS AND SUPPLIES

UNIT TOTAL

QUHNTITY UNIT DESCRIPTION CosT COSTS
36888.88 BCY POUDER & CAPS 6.80 204854.94
135938.87 LF BITS & STEEL 8.408 94375.95
34.68 EA STEEL SUPPORTS (48 LB/FT) 3896.00 132464, 06
398.06 EA ROCKBOLTS CISFT ) 12v.08 58546.00
s8.80 CY SHOTCRETE (2 458.00 22500.00
1245.00  LF AIR AMD WATER DISCHARGE 50.80 37350.060
1245.88 LF FAN LIMES 25.080 31125.80
1245.886 LF ELECTRIC SUPPLIES 100.60 124500.00
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: HARZA ENGINEERING COMPANY

DIRECT COST ESTIMATE
ITEM: PENSTOCKS 27 FT EXCAVATED DIAMETER
FROJECT: SUSITNA 3322.816A

auAN

TITY:

1245.FT

DATE: FEB 16,1934 -

FILE HO: 1563 EST. BY RAlI1 D/CEB
EQUIPMENT REQUIREMENTS

EQUIPMENT HOURLY T0TAL

#* COST PER
TYPE RATE DAy

6.8 DRILLS 42.81 K 28. HRS o841.20

6.6 AIR COMPRESSORS 606 48.36 ¥ 28. HRS 4843.20

3.8 FANS 18.87 X 20. HRS 604.20

4.8 DEWATERING PUMPS 9.26 X 28. HRS <20.80

1.8 FEL 3932 201.13 X 28. HRS 4022.60

3.8 R 58S 84.19 X 20. HRS 9051.40
SUBTOTAL 19963.40

DUTY FACTOR 75.0 %

TOTAL COST PER DAY = 19983.480 X 75.8-108.0 = $ 14967.55 7 DAY

e St 4 i ) i S Brt et e S B SO . S, ) S S . R, s S Bl o ot oy Bt v B (i e, S G . iy B A W St . it et s S P i vty S et At Bk ek S it 5. R o UK P S Bt Gt e e S . et B St e

MATERIALS AND SUPPLIES

UNIT TOTAL

QUANTITY UMIT DESCRIPTION COST COSTS
Z9868.88  BCY POWDER & CAPS 6.80 204054.94
135939.87 LF BITS & STEEL 8.48 94375.95
34.86 EA STEEL SUPPORTS (48 LB/FT) 3896.00 13246+,08
388.08 EA ROCKBOLTS CISFT ) 127.08 50546, 80
$@.68 CY SHOTCRETE (3") 458.00 22540.80
1245.98 LF AIR AMD WATER DISCHARGE 30.00 37358.00
1245.88  LF FAM LINES 25.00 31125.80
1245.080 LF ELECTRIC SUPPLIES 166.00 124500.00
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ITEM:
PROJECT:
FILE NO:

B e
ARt

HARZA ENGINEERING COMPANY

DIRECT COST ESTIMATE
PENSTOCKS 27 FT EXCAVATED DIAMETER QUANTITY: 124d5.FT
SUSITNA 332.816R8 DATE: FEB 16,1984 -
1563 EST. BY RAM D/0OEB

R N R T I I o o T s o S T T o o T om0 I ot S T 1ot B S S M S ovn o r s e i e i e st £ s s e mwr 498 ey e A e ok =E e o par A e o ol

e e e e e b e R - - - - ¥ - N N

SUMMARY OF CGSTS
AofokdeioisiciekekeRsieioiok

NUMBER OF DAYS
FOR EXCAVATION =  49. DAYS

LABOR COSTS:
49. X $ 15128.88 # DAY % 748,612 601.392

EQUIPMENT COSTS:

49. X $ 14987.55 » DAY % 741,622 995.68
MATERIALS & SUPPLIES: 3 656,915 927.64
STe&S e 15.2 OF LABOR % 113,557 ‘ 91.21
TOTAL DIRECT COST s 2,260,708 1015.83

. S i s i M S A AT i R A et it U SO P e B S e, S0 i, . ) A St S Ui U U, U S il Bt o i i A i St o S ot e e o S P Pttt

TOTAL PRICE = 2,260,708 X 1.60 = $ 2,260,708
UHIT PRICE PER LF = 2,268,788 1245, = § 1815.83 7 LF
UNIT PRICE PER CY = 2,268,708 v 1245, X 24.1 =% 75.34 / CY

SIGNIFICANT RATIOS:

- MAN-DAYS/LF 43. DAYS X 41. MEN ~» 1245. LF = 1.63 MD/LF

i

- MAN-DAYS/CY

49. DAYS X 41. MEN ~ 1245, LF/24.10 = 0.67 MD/CY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: PENSTOCKS 21 FT DIAMETER —~ HORIZONTAL QUANTITY: G98.FT
PROJECT: SUSTITNA 332.812 DATE: FEB 16,1984 ~
FILE NO: 1563 EST. BY RAM D-/OEB

S I T It Tt Tt B % mw e meh e e an e sy ma Mk S e e ss s e s e e

BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 21.8 X 21.0 FT

ANGLE OF ARCH = 2 X (ARCCOS 18.5 - 18.5 - 18.5 ) 3.14 RADIANS

4]

ARCH AREA = 8.5 X (10.5) *%2 E 3.14 - SIN 3.14 ) 173.2 FT-2
BCYZLF =C 173.2 + 10.5 X 21.8)/27 = 14.6 BCY/LF
PERIMETER = 3.14 X 18.5 + 2.8 X 18.5 + 21.8 = 7?5.8 FT
NUMBER OF HOLES:
LIME HOLES @ 24. IN CENTERS = 75.8 / 24. ~/ 12 = 38.
AREA OF PATTERN = 393.68BFT-2 - 24.8/12.8 X ?5.8 = 243.7 FT-2
PATTERN HOLES @ 3.8 X 3.8 = 243.7 / 9.80 = 28,

38. + 28. 66.

TOTAL HOLES

NUMBER OF DRILLS ! - 4 - DRILLS = 4,

]

NUMBER OF HOLES/DRILL = 66. 7 4, = 16.

DRILL 12.8 FT - PULL 1t.8 FT

TOTAL LF OF HOLE = 66. X 12.711. X 698. = 49358, LF




DIRECT COST ESTIMATE
ITEM:  PENSTOCKS 21 FT DIAMETER - HORIZOMTAL QUANTITY: 69e.7T
PROJECT: SUSITNR 332.812 DATE: FEB 16,1934 -

FILE HO: 1563 EST. BY RAM D-OEB
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BACK-UP COMPUTATIUNS

CYCLE TIME: MOVE IN DRILLS= ' 1.088 HRS

DRILL 16. HOLES/DRILL X 12.8 @ 68. FT/HR 3.28 HRS

| LOAD 16. HOLES/MINER @ 3.8 MIN/EA .98 HRS
SHOOT AND SMOKE B8.50 HRS

MUCKING OPERATION:
BCY/LOAD = 7.00 X 8.85 X 8.680 = 3.57

BCYZHR = 3.57 X 1. X 8.83 X 40.00 = 118.52 BCYZHR

BCY/CYCLE = 14.58 BCY/LF X 11.0 LF = 160.39

MUCK TIME = 168.39 BCY X 1.i9 (0B)~ 118.52 = 1.6! HRS
ALTERNATING CREWS : 7
(ACTUAL) MUCK TIME = 1.61- 3.28- 8.98- 8.58 8.08 HRS
TOTAL CYCLE TIME __——;?;;_;RS

USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 11.8 LF/ROUND X 2. X 18. / 5.76 = 38. LF/DAY




HARZA ENGIHEERING COMPANY
DIRECYT COST ESTIMATE
ITEM: PENSTOCKS 21 FT DIAMETER - HORIZONTAL
PROJECT: SUSITNA 332.812
FILE NO: 1563
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BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :
IST 84.80 FT @ 19. LF/DAY (50.9 2)
REMAINING 686. FT @ 38. FT-DAY
ALLGWANCE FOR DELAYS & FAULTS
ADDITIONAL TIME FOR ROCKBOLTING
ADDITIOMAL TIME FOR STEEL SUPPORTS

ADDITIONAL TIME FOR SHOTCRETING

i ot s, St S S R St B Y S PN s G S B N B U By S Bt D U Yt S B S b ot S v ‘W, (i St S M

TOTAL EXCAVATION TIME

QUANTITY:

DATE: FEB 16,1984 -

690.FT

EST. BY RAM D/OEB

4.4 DAYS

i5.

Ra)

DAYS

3.0 DAYS
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM:  PENSTOCKS 21 FT DIAMETER - HORIZOWTAL

PROGECT: SUSITHR 332.812
FILE NO: 1363

QUANTITY:

690.FT

DATE: FEB 16,1984 -
EST. BY RAM D/OEB

TREW REQUIREMENTS
LABIR 2. - 18. HR SHIFTS HOURLY TOTAL
___________ ————— COST PER
DESCRIPTION DAY  SLNG  GUWY  TOTAL  RATE DAY
WALKER 1.0 1.0 8.9 2.8 39.13 782.60
SHIFTER 1.9 1.9 8.9 2.0 38.13 762.60
MIRER 4.0 4.0 0.0 8.0 35.64 2851.20
CHUCK TENDER 4.6 4.0 8.0 8.0 34.91 2792.80
BLASTING FOREMAN 1.0 1.0 6.0 2.8 38.13 762.68
FEL OPERATOR 1.8 1.8 8.0 2.9 39.09 781.80
ELECTRICIAN 8.5 8.5 0.0 1.6 44.74 447 . <8
AIR COMPRESSOR OPERATOR 1.9 1.9 0.0 2.9 38.18 763.60
TRUCK DRIVERS 3.8 3.0 2.0 6.0 39.37 2562.20
SUBTGTAL 16.5 16.5 8.8 33.9 123086.80
ALLOWANCE FOR UNSCHEDULED OVERTIME 8.8 2 0.00

- TOTAL COST PER DAY

S o




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: PENSTOCKS 21 FT DIAMETER — HORIZONTAL QUANTITY: 69B.FT
PROJECT: SUSITHA 332.812 DATE: FEB 16.1964 -
FILE HDO: 1563 EST. BY RAIM D/OEB
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EGUIPHENT HOURLY T6TAL

ik COST PER
TYPE RATE DAY

4.2 DRILLS 42.81 X 20. HRS 3360.80

4.0 AIR COMPRESSORS 660 40.36 X 20. HRS 3226.8@

3.8 FANS 10.07 X 208. HRS 604.20

4.8 DEWATERING PUIMPS 5.26 X 28. HRS 420,80

1.6 FEL 988 ’ 115.74 ¥ 28. HRS 2314.806

3.8 R 355 62.64 X 280. HRS 3758.4d0
SUBTOTAL 13667 .80

DUTY FACTOR ¢75.0 ¥%
TOTAL COST PER DAY = 13687.80 X 75.6-188.0 = % 18265.85 ~ DAY
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UNIT TOTAL

GUANTITY UNIT DESCRIPTIDN cosT CO5TS
18860.72 = BCY POUDER & CAPS 6.80 68412.89
49357.76 LF BITS & STEEL ' 8.40 19743. 18
26.80 EA STEEL SUPPORTS (28 LB/FT) 691.80 17966.08
221.08 EAR ROCKBOLTS (18FT ) 84.64 18705.44
11.e8 CY SHOTCRETE (3") 459.80 4956. 80
650.88 LF AIR AND WATER DISCHARGE 38.00 2067080.08
698.686 LF FAN LINES 25.80 17250.080
650.88 LF EL.ECTRIC SUPPLIES 160.00 696000.490
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TOTAL COST FOR MATERIAL AND SUPPLIES $ 236727.43
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o HARZA EMGINEERING COMPANY o
? DIRECT COST ESTIMATE s
[ ITEM:  PENSTOCKS 21 FT DIAMETER - HORIZOWTAL QUANTITY: 690.FT :
| g PROJECT: SUSITHA 332.812 DATE: FEB 16,1984 -
% FILE NO:‘ 1563 EST. BY RAM D/OEB
SUMMARY OF COSTS
sofeieicioicicioieieroketok
NUMBER OF DAYS
\ FOR EXCAVATION =  28. DAYS
§ LABOR COSTS:
| 28. ¥ ¢ 12306.80 ~ DAY & 347,942 584.26
EQUIPMENT COSTS:
23. ¥ $ 19265.85 ~ DAY & 290,239 420.64
MATERIALS & SUPPLIES: o 236,727 343.02
STe&S @ 15.2 OF LABOR $ 51, 192 74.06 '
TOTAL DIRECT COST % 926,812  1342.05
MARK UP FACTOR = ¢ | + 0./188.) = 1.88
TOTAL PRICE = 926,012 X 1.680 = $ 926,012
§ . UNIT PRICE PER LF = 926,012 ~ 698. = $ 1342.85 / LF
% UNIT PRICE PER CY = 926,012 /  698. X 14.6 = & 92.84 ~ CY :
SIGNIFICANT RATIOS: -
- MAN-DAYS/LF = 28. DAYS X 33. MEM ~ 698. LF = 1.35 MDALF f%

| [ - MAN-DAYS/CY = 28. DAYS X 33. MEN ~ (98. LF-/14.58 = 8.89 MD/CY




PENSTOCKS 18" ¢
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM:  PENSTOCKS 18 FT DIAMETER - HORIZONTAL QUANTITY: 1200.FT
PROJECT: SUSITNA 332.8128B DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D/0EB

BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 18.8 X 18.9 FT

ANGLE OF ARCH = 2 X (PRCCOS 9.8 - 9.8 ~» 9.8 )

1]

3.14 RADIANS

ARCH AREA = 8.5 X ( 9.8) %k2 k 3.14 - SIN 3.14 ) 127.2 FT-2
BCY/LF =C 127.2 + 5.8 X 18.8)/27 = 10.7 BCY/LF
PERIMETER = 3.14 X 9.8+ 2.8 X 9.0 + 18.8 = 64.3 FT
NUMBER OF HOLES:
LINE HOLES @ 24. IN CENTERS = 64.3 ~ 24. 7 12 = 33,
AREA OF PATTERN = 289.23FT-2 - 24.8/12.8 X 64.3 = 168.7 F1--2
PATTERY HOLES @ 3.8 X 3.8 = 168.7 » 9.08 = 18,
TOTAL HULESA= 33. + 18. = B51.
NUMBER OF DRILLS = 1 - 4 = DRILLS = 4,
NUMBER OF HOLES/DRILL = 5i. 7 4., = 13.

DRILL 12.8 FT - PULL 11.8 FT -

TOTAL LF OF HOLE = 51, ¥ 12.711. X 1288. = 66752, LF




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMARTE

ITEM:  PENSTOCKS 18 FT DIAMETER - HORIZONTAL QUANTITY: 1200.FT
PROJECT: SUSITHA 332.08128 DATE: FED 16,1984 -
FILE NO: 1563 . EST. BY RAM D/OED

=::‘::::::c:::::=====================}=====l==:==-‘-7=====================ﬂ========

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS ‘ 1.080 HRS
DRILL 13. HOLES/DRILL X 12.8 @ 60. FT/HR 2.55 HRS
LOAD 13. HOLES/MINER @ 3.8 MIN/ER B8.76 HRS
SHOOT AND SMOKE 0.58 HRS

MUCKING OPERATION:
BCY-LOAD = 7.06 X 8.85 X 0.60 = 3.57

BCY/HR = 3.57 X 1. X 8.83 X 40.080 = 118.52 BCY/HR

BCY/CYCLE = 10.71 BCY-LF X 11.8 LF = 117.84

MUCK TIME = 117.84 BCY X 1.17 (DB)~ 118.52 = 1.16 HRS
ALTERNATING CREWS 3
(ACTUAL) MUCK TIME = 1.16- 2.55- 8.76- B.50 8.88 HRS
TOTAL PYCLE TIME —-~—;T5;~;RS

USE 2. - 18. HR SHIFTS’

DAILY ADVANCE = 11.8 LF/ROUND X 2. X 18. 7 4.81 = 46. LF/DAY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

: ITEM:  PENSTOCKS 18 FT DIAMETER - HORIZONTAL QUANTITY: 1200.FT
! PROJECT: SUSITHA 332.8128 DATE: FEB 16,1984 -
f FILE NO: 1563 EST. BY RAl D/DEB
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BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :

oo i e S S e e

IST 1¢0.8 FT @ 23. LF/DAY (50.8 %) 7.4 DAYS
REMAINING 16830, FT @ 46. FT/DAY 22.5 DAYS
ALLOWANCE FOR DELAYS & FAULTS 4.8 DAYS
ADDITIONAL TIME FOR ROCKBOLTING 1.5 DAYS
ADDITIONAL TIME FOR STEEL SUPPORTS 4.0 DAYS
ADDITIONAL TIME FOR SHOTCRETIMG 8.5 DAYS

et et e s . g it W . S ot e S Sl e i G St Sy Qo o, s G S Y s oy A Tk T s S o S S B SPvD St At At it e e Mo 8 ey St

TOTAL EXCAVATION TIME 48.8 DAYS




DIRECT COST ESTIMATE

ITEM: PENSTOCKS 18 FT DIAMETER - HORIZONTAL QUANTITY: 1208.FT

PROJECT: SUSITHNA 332.8128 DATE: FEB 16,1984 -~

FILE NO: 1563 CST. BY RAM D/OEYH

BACK-UP COMPUTATIONS
CONSTRUCTION SCHEDULE :

IST 1¢0.0 FT @ 23. LF/DAY (56.8 %) 7.4 DAYS
REMAINING 1838. FT @ 46. FT/DAY 22.5 DAYS
ALLOWANCE FGR DELAYS & FARULTS 4.8 DAYS
ADDITIONAL TIME FOR ROCKBOLTING 1.5 DAYS
ADDITIONAL TIME FOR STEEL SUPPORTS 4.9 DAYS
ADDITIOMAL TIME FOR SHOTCRETIMG 8.5 DAYS
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: HARZA ENGINEERIHG COMPANY \),
i - DIRECT COST ESTIMATE
ITEM: PEMSTOCKS 18 FT DIAMETER - HORIZOMTAL QUANTITY: 1208.FT :
PROJECT: SUSITNA 332.8128 DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D/0CEB
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LABOR 2. - 18. HR SHIFTS HOURLY TOTAL 63
S — COST PER o
DESCRIPTION DAY SWING GWY TOTAL  RATE DAY ‘

; WALKER 1.0 1.0 8.8 2.8 39.13 782.60
| SHIFTER 1.0 1.8 8.8 2.6  38.13 762.60
g MINER 4.8 4.8 0.8 8.6  35.64 2851 .29
% CHUCK TENDER 4.8 4.8 0.9 8.9  34.91 2792.80
BLASTING FOREMAN 1.8 1.6 8.8 2.6  38.13 762.60
FEL OPERATOR 1.9 1.8 8.0 2.8  39.09 761.80
ELECTRICIAN 0.5 9.5 0.9 1.8 4d.74 447 . 49
AIR COMPRESSOR OPERATOR 1.8 1.6 8.8 2.8  38.18 763.60
TRUCK DRIVERS 3.0 3.0 0.0 6.8  39.37  2362.20
SUBTOTAL ' 16.5 16.5 0.8 33.0 12206, 60
a1t OWANCE FOR UWSCHEDULED OVERTIME 0.8 2. 00
TOTAL COST PER DAY % 12306.80
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: PENSTOCKS 18 FT DIAMETER ~ HORIZONTAL QUANTITY: 1200.FT
PROJECT: SUSITNA 332.812B ' DATE: FEB 16,1984 -
FILE NO: 1563 EST. BY RAM D/OEB
) EQUIPMENT REQUIREMENTS e
EQUIPMENT HOURLY TOTAL
* COST PER
TYPE RATE DAY
4.8 DRILLS 42.01 X 20. HRS 3360.50
4.0 AIR COMPRESSORS 608  48.36 X 28. HRS 3228.80
3.8 FANS 18.07 ¥ 20. HRS 604.20
4.6 DEWATERING PUMPS 5.26 X 20. HRE 420.00
1.9 FEL 988 115.74 X 28. HRS 2314.600
3.8 R 355 ° 62.64 %X 20. HRS 3758.48
SUBTOTAL 12687.00

DUTY FACTOR 75.8 ¥
TOTAL COST PER DAY = 13687.80 X 75.0-1008.8 = $ 10265.85 7 DAY

i e o e s i e o, S i oA St Sl S A e B S i (s e At S o S, S et ks S A e A i Mok i oS Gt Sy i i o i P b . . .
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UNIT TOTAL
) QUANTITY UNIT DESCRIPTION COsT COSTS
12854.87  BCY POWDER & CAPS 6.80 87413.09
66r52.05 LF BITS & STEEL 0.40 26700.82
30.68 EA STEEL SUPPORTS (20 LB/FT) 1136.00 33500.60
384.88 EA ROCKBOLTS (1BFT ) 84.64 32501.76
31.88 CY SHOTCRETE (3") 459.00 13950.00
1208.868 LF AIR AND WATER DISCHARGE 30.00 36000.00
i296.00 LF FAN LINES 25.00 36000.00

1206.00 LF ELECTRIC SUPPLIES 160.60 126600.00




FROJECT:
FILE NO:

HARZA ENGINEERING COMPANY
DIRECT COST ESTIMNTE
PENSTOCKS 18 FT DIAMETER - HORIZOWTAL
SUSITNA 332.812B
1563

e e e e Sy s e s e b ik e i ae g

QUANTITY: 1200.FT
DATE: FEB 16,1934 -

EST. BY RAM D/UEB

e e e -3 T R N e ]

SUMMARY OF COSTS
Aojclopokstokiciomioioiolcier

NUMBER OF DAYS
FOR EXCAVATION =  48. DAYS

LABOR COSTS:
48. X & 12386.80 ~ DAY & 492,834

EQUIPMENT COSTS:

48. X $ 18265.85 ~ DAY % 410,436
MATERIALS & SUPPLIES: % 380,465
ST&S +/-15% OF 'LABOR $ 1,413
TOTAL DIRECT COST 5 1,354,350 1128.63

—— s . it s o e o, it A s it i e o S it s e i . e 1S S I s i, S A, .| e S Mt A 00 Hm ek B

MARK UP FACTOR = C( 1 + B.-180.) = 1.06

TOTAL PRICE = 1,354,358 X 1.080 = &

UNIT PRICE PER LF

UNIT PRICE PER CY

'}

SIGNIFICANT RATIOS:

1.354,358
1,354,358 126B. = $ 1128.63 7 LF

185.36 7/

1,354,358 ~ 1208. X 18.7

.18 MD/LF

- MAN-DAYS/LF = 48. DAYS X 33. MEN ~» 1200. LF

= 0.10 MD/C

= FAN-DAYS/CY = 40. DAYS X 33. MEN ~ 1200. LF-/18.71
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HARZA ENGINEERING COMPAMY
DIRECT COST ESTIMATE

PENSTOCKS 18 FT DIAMETER - HORIZOWTAL QUANTITY: 1200.FT
PROJECT: SUSITNA 332.812B DATE: FEB 16,1934 -
FILE NO: 1563 EST. BY RAM D/UEB

SUMMARY OF COSTS

Aaleoloksofotciokkoloieio:

NUMBER OF DAYS
FOR EXCAVATION =  4B. DAYS

LABOR COSTS:
40. X $ 12306.80 7 DAY & 492,834 410.83

EQUIPMENT COSTS:

48. X $ 18265.85 ~ DAY & 410,436 342.03
MATERTALS & SUPPLIES: % 380, 465 317.85
ST &S +-15% OF'LABOR % 71,413 59.51
TOTAL DIRECT COST 5 1,354,350 1128.63

et e e o v, A L s s i s e e, . i S, dr, . o e i o . Y o S A e oeh® B . s b S i St S A R A,

TOTAL PRICE = 1,354,358 X 1.08 = $ 1,354,358

UNIT PRICE PER LF = 1,354,358 7 1288. = % 1128.63 7/ LF
UNIT PRICE PER CY = 1,354,358 » 1288, X 18.7 = $ 185.36 7/
SIGNIFICANT RATIOS: ‘

- MAM-DAYS/LF = 4B8. DAYS X 33. MEN ~ 1280. LF = 1.18 MD/LF

- MAN-DAYS/CY = 40, DAYS X 33. MEH ~ 1208. LF/10.71 = 8.10 MD/C
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TAILRACE TUNNEL .
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| HARZA ENMGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: TAILRACE TUNNEL 37 FT EXCAVATED DINMETER QUANTITY: 2080.FT
PROJECT: SUSITNA - 332.911 DATE: FEB 15,1904 -
FILE NO: 1563 EST. BY RAM D/0OEB

BACK-UP COMPUTATIONS

EXCAVATED DIAMETER = 37.8 FT
‘E BCYZLF = 3.141674 X (37.8)%x2 X 1.828 ~ 27 = 48.6 BCY/LF

PERIMETER = 3.1416 X 37.8 X 1.020 118.5 FT

NUMBER OF HOLES:
LINE HOLES @ 24. IN CENTERS = 118.5 7 24. - 12 = 60.
AREA OF PATTERN = 3.1416 X ( 18.5 - 2.0 )42 X 1.820 = 872.! FT-2
PATTERN HOLES ¢ 3.8 X 3.8 = 8.0 » 9J.00 = 1.
TOTAL HOLES = 66. + 1. = 60.
NUMBER OF DRILLS = 1 - 6 = DRILLS = 6.
MUMBER OF HOLES/DRILL = 68. / 6. = 16.

DRILL 12.8 FT - PULL 11.B.FT

TOTAL LF OF HOLE = 60. ¥ 12.711. X 2080. = 136733. LF




HARZA EMGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: TAILRACE TUNNEL 37 FT EXCAYATED DIAMETER QUANTITY: 2080.FT
PROJECT: SUSITNA - 332.511 DATE: FEB 15.,19%4 -
FILE NO: 1563 EST. BY RAM D-OEB
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BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.00 HRS
| DRILL 18. HOLES/DRILL X 12.0 @ 68. FT/HR 2.81 HRS
§ LOAD 15. HOLES/MINER @ 3.8 MIN/EA 0.60 HRS
: SHOOT AND SMOKE 0.50 HRS

MUCKING OPERATION:
BCY/LOAD = 7.88 X 6.85 X 8.68 = 3.57

f BCY/HR = 3.57 X 2. X 0.83 X 58.80 = 295.31 BCY/HR

BCY/CYCLE = 48.60 BCY/LF X 11.8 LF = 446.64

MUCK TIME = 446.64 BCY X 1.35 (0B)~/ 296.31 = 2.83 HRS
ALTERNATING CREUS : |
(ACTUAL) MUCK TIME = 2.83- 2.81- 8.60- 8.50 0.6D HRS
TOTAL CYCLE TIME m-__;TI;~ﬁR5

USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 11.8 LF/ROUND X 2. X 18. 7 4.11 = 54. LF/DAY

s e s e b e i
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ITEM:
PROJECT:
FILE NO:

TAILRACE TUNNEL

HRRZA EMEGINEERING COMPANY

DIRECT COST ESTIMATE

37 FT EXCAVATED DIAMETER
‘SUSITNA - 332.911

1563

QUANTITY:
DATE: FEB 15.199%4 -
EST. BY RAM D-/CGEB

2888.FT

e e T C F I g o R S e g N T R R R R R T T P ¥ e e TP

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.00 HRS
DRILL id. HOLES/DRILL X 12.8 @ 60. FT/HR 2.81 HRS
LOAD 18. HOLES/MINER @. 3.8 MIN/EA 0.60 HRS
SHOOT AND SMOKE 2.50 HRS

"MUCKING OPERATION:
BCY/LOAD = 7.80 X 0.85 X B8.60 = 3.57
BCY/HR = 3.57 X 2. X 0.83 X 50.88 = 296.31 BCY/HR
BCY/CYCLE = 48.68 BCY/LF X 11.8 LF = 446.64
MUCK TIME = 446.64 BCY X 1.35 (OB)~/ 296.31 = 2.83 HRS
ALTERNATING CREWS :
(ACTUAL) MUCK TIME = 2.83- 2.01- 0.68- 8.50 8.08 HRS
PR

USE 2.

DAILY ADVANCE =

TOTAL CYCLE TIME
- 18. HR SHIFTS

11.8 LF/ROUND X 2. X 10. 7~ 4.11 =

54. LF/DAY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: TAILRACE TUNMWEL 37 FT EXCAVATED DIAMETER QUANTITY: 2080.FT
PROJECT: * SUSITHA - 332.911 DATE: FEB 15,1954 -
FILE NO: 1563

EST. BY RAl D/OEB

e e R R 2 2 R S P S R R - S-S F -3 -F-F-F

BENCH =XCAVATION

BENCH DIMENSIONS : 8.8 X 15.8 FT

BCY/LF = 8.8 X 15.8 ~» 27 = 8.8 BCY/LF

PERIMETER = ©8.8 + 2 X 306.8 = 60.8 FT

NUMBER OF HOLES:

LINE HOLES @ 24. IN CENTERS 60.8 7~ 24, 7 12 30.

i}

PATTERN HOLES = 0.8 X 308.8 ~ 25.80 FT-2/HOLE

TOTAL HOLES = 3B8. + 8. = 38.

1
o

NUMBER OF DRILLS = 6.

NUMBER OF HOLES/DRILL = 38, / 6. = 5.8

TOTAL LF OF HOLE =

30. X(15.8 + 1) X 2080.6-30.8 = 33280. LF




HARZA ENGIHEERING COMPAMY
DIRECT COST ESTIMATE

-5 - ¥ R -3 2B S Rt 2 F R $ SRS Pt R R R R R X

|

é ITEM: TAILRACE TUNNEL 37 FT EMCAVATED DIAMETER QUANTITY: 2088.FT

g PROJECT: SUSITNA - 332.911 DATE: FEB 15,1984 -

; FILE NO: 1563 EST. BY RAM D/UEB

f BACK-UP COMPUTATIONS

i CYCLE TIME: MOVE IN DRILLS 1.88 HRS

§ DRILL  38. HOLES X 16.8 DEPTH/ 68. FT/HR X 6.  1.33 HRS

N

! LoAD  30. HOLES X 3.8 MIN/EA 580 MIN/HR X 6.  8.38 HRS
SHOOT AND SMOKE 0.58 HRS

MUCKING OPERATION:
MUCK TIME = ©0.88 BCY X 1.35 (0B)~ 296.31 = 8.80 HRS

(ACTUAL CYCLE) MUCK TIME = ©.80- 1.33- 86.380 = 0.060

TOTAL CYCLE TIME 3.13

USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 30.0 LF/ROUND X 2. X 18. » 3.13 = 191. LF/DAY

o ‘



HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: . TAILRACE TUHMMEL 37 FT EXCAVATED DIAMETER
PROJECT: SUSITNAR - 332.911
FILE NO: 1563

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE
1ST 750.8 FT @ 27. LF/DAY (50.80 2)

g REMAINING  1338. FT @ S4. FT/DAY

BENCH EXCAVATION 2888. FT @ 191. FT/DAY

TURH UNDER AT TUNNEL PORTALS
ALLOWANCE FOP DELAYS & FAULTS -
ADDITIONAL TIME FOR ROCKBOLTING
ADDITIONAL TIME FOR STEEL SUPPORTS

ADDITIONAL TIME FOR SHOTCRETING

QUANTITY: 208B.FT
DATE: FEB 15,1984 -
EST. BY RAX D/OLR
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HARZA ENGINEERING COMPAMY
DIRECT COST ESTIMATE
ITEM: TAILRACE TUNMEL 37 FT EXCAVATED DIAMETER
PROJECT: SUSITHA - 332.911
FILE NO: 1563

QUANTITY: 20888.FT

DATE: FEB 15,1984 -

EST. BY RAM D-/0OEB

T R e T L T T I T T T
-3 -4 2 S F- P F B 2 ¢ S A % P R A R R R e IR R R R R

CREW REQUIREMENTS

LABOR 2. = 18. HR SHIFTS HOURLY TOTAL

————————————————————————— COST PER
DESCRIPTION DAY  SUWING GWY  TOTAL  RATE bpay

WALKER 1.8 1.0 8.9 2.0 39.13 782.60
SHIFTER 1.0 1.8 0.0 2.0 38.13 762.60
MINER 6.0 6.0 6.0 12.0 35.64 4276.80
CHUCK TENDER 6.0 6.0 0.0 12.9 34.91 4189.20
BLASTING FOREMAN 1.0 1.8 8.0 2.0 38.13 762.68
FEL OPERATOR 2.0 2.0 6.0 4.0 39.09 1563.60
ELECTRICIAN 8.5 8.5 8.0 1.8 de 7 d 447 .40
AIR COMPRESSOR OPERATOR 1.0 1.8 8.9 2.9 38.18 763.60
TRUCK DPRIVERS 3.0 2.0 8.9 10.8 39.37 3937 .08
SUBTOTAL 23.5 23.5 6.8 47.0 17485. 418
ALLOWANCE FOR UNSCHEDULED OVERTIME 9.8 2% 0.08
$ 17485.40
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HARZA EHGINEERING COMPANY
DIRECT COST ESTIMNTE

ITEM: TAILPACE TUNNEL 37 FT EXCAVATED DIAMETER QUANTITY: 2020.FT
PROJECT: SUSITHA ~ 332.511 DATE: FEB 15,1994 -
| FILE HO: 1563 EST. BY RAM D/OCD
§ EQUIPMENT REQUIREMENTS
f EQUIPMENT HOURLY TOTAL
| * COST PER
| TYPE RATE DAY
[ 6.0 AIR TRACK DRILLS 42.01 X 20. HRS 5041.20
; 6.8 AIR COMPRESSORS 688  48.36 X 28. HRS 4943 . 26
| 3.8 FAMS 18.87 X 20. HRS GO4. 26
4.8 DEWATERING PUMPS 5.26 X 20. HRS 42086
2.8 FEL 988 115.74 % 28. HRS 452960
5.8 R 355 62.64 X 20. HRS 6264. 06
SUBTOTAL 21803.00

DUTY FACTOR 75.0 X%
TOTAL COST PER DAY = 21803.08 X 75.0-1i80.8 = $ 16352.25 ~ DAY

o, i o it s . s, i o e G . i} e A, S e S i Gt Wt b Sl . D e S, Skt . B P i D e i S, W] D it Gk Ak Tt S e i A W M e S e oy, . i Ay A M A i B ke AP e it e, Sk S ety Wi s B At i Wt
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84454.
1ves12.
48.
666.
111.
2084.
20840,

UNIT
DESCRIPTION CoSsT
POUDER & CAPS ' 6.86
BITS & STEEL 8.40
STEEL SUPPORTS (40 LB/FT) 3250.00
ROCKBOLTS CISFT ) 127.00
SHOTCRETE (3") 450.00
AIR AND WATER DISCHARGE 30.080
FAN LIMES 25.00

ELECTRIC SUPPLIES 100.

574291,
680085,
156800.¢
84582.
49958.
6246806,
52000.
208000.
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: TAILRACE TUMNEL 37 FT EXCAVATED DIAMETER QUANTITY: 20&0.FT ;
PROJECT: SUSITHA - 332.911 DATE: FEB 15,1584 - o
FILE NO: 1563 EST. BY RAM D/OEB 2

SUMMARY OF CO0STS
HeieleekiokkocioRekelek

NUMBER OF DAYS
FOR EXCAVATION =  88. DAYS

LABOR COSTS:
88. X $ 17485.480 » DAY & 1,534,257 737.64

EQUIPMENT COSTS:
88.. X & 16352.25 7 DAY % 1,434,866 689.84

MATERIALS & SUPPLIES: $ 1,255,228 6603.48
ST&S e 15.%2 OF LABOR % 226,477 108.88
TOTAL DIRECT COST % 4,450,871 2139.84

- S - SO P (it Pt SR S G S Gk D St VS Y Pl Y W S A Gt S P B S s v e S S Mt e S B v S e PP S At Bk U S TP B (g AP S M T Sty

MARK UP FACTOR (1 + B8.7180.) = 1.00

TOTAL PRICE = 4,450,871 X 1.08 = $ 4,450,871
UNIT PRICE PER LF = 4,450,871 » 2088. =~ $ 2139.84
UNIT PRICE PER CY = 4,458,871 » 2088, X 48.6 = &

SIGHNIFICANT RATIOS:

88. DAYS X 4¢7. MEN ~» 20880. LF = 1.98

- MAN-DAYS~/LF

i

- MAN-DAYS~CY 88. DAYS X 47. MEN ~» 2088. LF-40.60 =

’ P YA § - B A s
» R Y Y A — o e
Eahts e WL SELah A P e e 8 ER ot Tl S TR A
R TR S T IO AR AR it R TR WO W VO i RPN PE T R 7 o WA S

N e T I L N R A N e

7 LF

52.76 7 CY

MD/LF

0.85 MD/CY

e
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: ACCESS SHAFT 23 FT DIA QUANTITY:
PROJECT: SUSTITHA - 331.131 DATE: FEB 17.1984
FILE NO: 1563 EST. BY RAM D-/OEB

B T s o O T I o I I T o ot o T D Tt T Ih S e D DT I MR N T Sm e e s b e tew s M S v sy S e Beb s mm o s s v ey e e i S o ww m e Mt o e o W e s o o
e e i R e A - - - -3 F E F S S R 5 E F 5 B 5 K B O N P

BACK-UP COMPUTATIONS

EXCAVATED DIAMETER = 23.8 FT
BCY/LF = 3.141674 X (23.8)4%2 X 1.800 ~ 27 =
PERIMETER = 3.1416 X 23.8 X 1.008 = ?2.3 FT

NUMBER OF HOLES:

1]

LINE HOLES @ 24. IN CENTERS 72,3 7 24, 7 12 =

15.4 BCY/LF

AREA OF PATTERN = 3.1416 X ( 11.5 - 2.8 )%«2 X 1.6808 =

PATTERN HOLES @ 2.8 X 2.8 = 283.5 / 4.00 =
TOTAL HOLES = 37. + 71. = 108,

NUMBER OF DRILLS = 1 - 4 — DRILLS = 4.

NUMBER OF HOLES/DRILL = 1B88. ~/ 4. = 27,

DRILL 6.8 FT - PULL 5.8 FT

TOTAL LF OF HOLE = 188, X 6.7/ 5. X 748. = 95914,

283.5 FT-2

.
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HARZA ENGINEERING COMPAMY
DIRECT COST ESTIMATE
ITEM: ACCESS SHAFT 23 FT DIA QUANTITY: 748.FT
PROJECT: SUSITHR ~ 331.131 DATE: FEB 17,1984
FILE NO: 1563 EST. BY RAM D/CEB
BACK-UP COMPUTATIONS
CYCLE TIME: MOVE IN DRILLS 1.8 HRS
DRILL 27. HOLES/DRILL X 6.0 @ 68. FT/HR 2.78 HRS
LOAD 27. HOLES/MINER @ 3.8 MIN/EA 1.62 HRS
SHOOT AND SMOKE 8.59 HRS

MUCKING OPERATION:
BCY/LOAD = 3.86 X B.85 X B8.66 = 1.53
BCYZHR = 1.53 X 1. X 8.83 X 15.08 =

BCY/CYCLE 15.39 BCY/LF X 5.0 ﬁF =

1}

MUCK TIME 76.94 BCY X 1.13 W0B)/

TOTAL CYCLE TIME
USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 5.8 LF/ROUND X 2. X 18. - 18.39 = 18.

19.85 BCY/HR
76.94
19.85 = 4.57 HRS

18.39 HRS

LF/DAY




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: ACCESS SHAFT 23 FT DIA QUANTITY: 740.FT
PROJECT: SUSITNA - 331,131 DATE: FEB 17,1984
vILE NO: 1563 EST. BY RAM D/OEB

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :

IST 68B.8 FT @ 5. LF/bAY (50.9 2) 12.5
REMAINING 6868. FT @ 18, FT-DAY 70.6
ALLOWANCE FOR DELAYS & FAULTS 2.0
ADDITIONAL TIME FOR ROCKBOLTING: 8.5
ADDIITIONAL TIME FOR STEEL SUPPORTS 1.5
TOTAL EXCAVATION TIME S g7.1

AVERAGE ADVANCE, LF#DAY = f40.7 B7.1 = 8.

DAaYs

DAYS

DAYS

—

<



f HARZA ENGINEERING compnNY
g DIRECT COST ESTIMATE
g ITEM:  ACCESS SHAFT 23 FT DIA QUANTITY: 749.FT
| PROJECT: SUSITNA - 331.131 DATE: FEB 17,1984
g FILE NO: 1563 EST. BY RAM D/CEB
| CREW REQUIREMENTS
| LABOR 2. - 18. HR SHIFTS HOURLY TOTAL
et COST PER
g DESCRIPTION DAY SWING GWY TOTAL RATE DAY
§1 e e e e e e e e e et e e 7 e o e St e o o e £ e e o o S e e e
: WALKER 1.8 1.0 8.0 2.0 39.13 782.60
| SHIFTER 1.8 1.8 8.8 2.8  38.13 762.69

MINER 4.8 4.8 8.8 8.8  35.64 2851.20

CHUCK TENDER 4.8 4.8 8.8 8.8  34.91 2792.80

MUCKER OPERATOR 1.6 1.8 8.8 2.0  39.89 781.80

HOIST/CRANE OPERATOR 2.8 2.8 9.8 4.8  39.89 1563.69

ELECTRICIAN .5 6.5 9.8 1.8  44.74 447 . 49

SUBTOTAL 13.5 13.5 9.8 27.0 9982.08

ALLOWANCE FOR UNSCHEDULED OVERTIME 8.8 % .69

TOTAL COST PER DAY $ 9982.08

°
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HARZA ENGINEERING CDMPRNY

DIRECT COST ESTIMATE
ITEM: ACCESS SHAFT 23 FT DIA

PROJECT: SUS1
FILE NO: 1563

TNA - 331.131

QUANTITY: 748.FT
DATE: FEB 17,1984
EST. BY RAM D/OEB

D e e mm dew ime e e S et et e S m i S wes e vk e e e M e Ao o sew e e Sk 4w arm A e e vt G s m e e fE SNR ST Gt A Ay S e S e e S N S s o hm T TS ot s T e S S g it S smt mw ave e
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CREW REQUIPEMENTS

LABER 2. - 18. HR SHIFTS
DESCRIPTION DAY SWING GWY TOTAL
| WALKER 1.0 1.8 8.8 2.9
‘ SHIFTER 1.8 1.8 8.8 2.0
MINER 4.8 4.8 8.8 8.9
CHUCK TENDER 4.9 4.8 0.0 8.0
MUCKER OPERATOR 1.8 1.8 8.8 2.0
HOIST/CRANE OPERATOR 2.8 2.8 0.8 4.9
ELECTRICIAN 8.5 8.5 0.0 1.0
SUBTOTAL 13.5 13.5 9.8 27.9
ALLOWANCE FOR UNSCHEDULED OVERTIME  ©.8 %
TOTAL COST PER DAY

. Ui G R . e s 3 B e, e St S . . S D Sy s i, Pt ) S G i e Y s St VAL Pt P S ot Pt s i A et il G i ke o S A T ke kg Mo et Ak et S

HOURLY TOTAL

COST PER
RATE DAy

39.13 7v32.60
38.13 f62.63
35.64 2851.28
34.91 2792.89
39.89 (81.80
39.89 1563.69
44.74 447 .40
9962.00
8.00
$ 9982.00
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM:  ACCESS SHAFT 23 FT DIA QUANTITY: 748.FT

PR
FI

0JECT: SUSITHA - 331.131

LE NB: 1563

DATE: FEB 17,1984

EST. BY RAM D/OEB

Mo e el wes et o o mum S M i g G i e dwe ey e mg Arw SN ke Gt M s gm e St sk b B e ek Em L Gmd e S e S e S Ee mmi et gnd e i S Aew o M m s o S UM AEm SR M S sk s mm we ra e ses v s s s

ALIMAC DRILLS

FANS

DEWATERING PUMPS
ALIMAC MUCKER
HOISTRFRAME SYSTEM

. Sy A G et e e Bt S . B ] At o it A SAG, h F i, OTS HO. Si Su Al . D et S s Al i s S 4R S0 et S i e . i} i S s . P it} G et et s e i S Btk S S

HOURLY TOTAL
COST PER
RATE DAY
42.081 K 28. HRS 1€58. 40
18.87 X 28. HRS 462.80
3.26 ¥ 20. HRS 210.490
58.68 X 20. HRS 1813.60
60.80 X 28. HRS 12008.00
4587.28

s g st gman.

SuUBTOTAL
DUTY FACTOR 88.8
TOTAL COST PER DAY

—

= 4587.28 X 80.8/180.0 = $ 3605.76 7 DAY

. S e ot e o S D, GBre L e . Yo et i, S e S, M S i SO s o, Bt G o e i} Bk W D St A e AP s i e S et B S S B, s

— e v v it Sar et Sy et

_ UNIT TOTAL

QUANTITY ~ UNIT  DESCRIPTION cosT COSTS
11387.14  BCY POWDER & CAPS 10.20  116148.79
95913.55 LF BITS & STEEL B.40 38365.42
6.85 MO HOIST & FRAME RENTAL 12800. 00 82196. 12
20.88 EA STEEL SUPPORTS (28 LB/FT)  1445.80 2890000
535.88  EA ROCKBOLTS (1BFT ) 84.67 45298, 45
25.688  CY SHOTCRETE (3") 450.080 11250.00
740.68  LF AIR AND WATER DISCHARGE 36,40 22200.00
748.88 LF FAN LINES 25.e0 1850008
748.00 LF ELECTRIC SLPPLIES 100. 05 74000.00




HARZA EMGINEERING COMPANY
DIRECT COST ESTIMATE

SnomSsSRsE=mEsEn

ITEM: ACCESS SHAFT 23 FT DIA QUANTITY: 7¢40.FT
PROJECT: SUSITHA - 331.131 DATE: FEB 17.15934
FILE HO: 1563 EST. BY RAM D-/0OEB
SUMMARY OF COSTS
skereskekdoteickioRekek
NUMBER OF DAYS FOR EXCAVATION = 87. DAYS
AVERAGE PRODUCTION,LF-/DAY = 8.5
LABOR COSTS:
87. X$ 9982.80 ~ DAY $ 869,348 1174.79
EQUIPMENT COSTS:
Br. X% 3685.76 7~ DAY % 314,831 424,37
MATERIALS & SUPPLIES: % 436,838 298.35
S Te&S +-15%2 OF LABOR 5 125, 160 169.14
TOTAL DIRECT COST $ 1,745,398 2358. 65
MARK UP FACTOR = ¢ 1 + 8.716880.) = 1,80
TOTAL PRICE = 1,745,398 X 1.80 = & 1,745,398
UNIT PRICE PER LF = 1,743,398 / 748, = $ 2358.65 - LF
UNIT PRICE PER CY = 1,745,398 » 749.X15.4 =% 153.20 7 CY

SIGHNTIFICANT RATIOS:
~ MAN-DAYS/LF =

87, DAYS X 27. MEN ~» 748, LF = 3.18 MD/LF

- MAN-DAYS/CY = 87. DAYS X 27. MEN ~ 740. LF-/15.39 = 8.21 MD/C

L e e L L s SIOVED U —p—y

CONSTRUCTION METHODS : ALL SHHFTS WILL BE EXCAVATED USING ALIMAC DRILLS
WITH HOIST & FRAME SYSTEM AT SURFACE LEVEL. A POWDER FACTOR OF 6 LBS-/CY 15
ESTIMATED FOR ALL SHAFTS. THE MUCKING OPERATION WILL BE PERFORMED USING
AN ALIMAC MUCKER-PLATFORM ARRANGEMENT.

ALL SHAFTS HAVE A WORKING SCHEDULE OF 2-18 HR SHIFTS.

oo
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DIRECT COST ESTIMATE
ITEM: BUS SHAFT 18.5 FT DIR
PROJECT: SUSITHA - 331.171
FILE ND: 1563

BACK-UP COMPUTATIONS

EXCAVATED DIAMETER = 18.5 FT
BCYZLF = 3.141674 ¥ (10.9)%k2 X 1.008 ~ 27 =

- PERIMETER = 3.1416 X 18.5 X 1.000

n

NUMBER OF HOLES:

QUANTITY: S668.FT
DATE: FEB 17,1984
EST. BY RAM D-0CB

3.2 BCY/LF

33.8  FT

LINE HOLES @ 24. IN CENTERS = 33.8 ~ 24, - 12 = 17.

AREA OF PATTERH = 3.1416 X ( 5.3 —‘2.0 Yikk2 K 1,000 =

PATTERN HOLES e 1.B X 1.8 = 33.2 7/ 3.86

TOTAL HOLES

il

v, + 11. = 28.

it

NUMBER OF DRILLS 1 - 2 -— DRILLS = 2,
NUMBER OF HOLES/DRILL = 28, » 2. = 14.

DRILL 6.8 FT - PULL 5.8 FT

= 11.

TOTAL LF OF HOLE = 28. X 6.7 3. X 560. = 19837. LF

33.2 FT-2

S S N b BN Rt RS iy o
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HARZA ENGIMEERING COMPANY
DIRECT COST ESTIMATE
ITEM: BUS SHAFT 1B.5 FT DIA OUANTITY: S668.FT
PROJECT: - SUSITNA - 331.171 DATE: FEB 17,1984

FILE NO: 1563 EST. BY RAM D/OEB

T T S T T e N I T T T T N T I T TS I T T I 5 mm £ T W me o Cmy e S sk S Sum e s S e sy S ma s s A e Sy s e Sy =t e e Sve e o b Sen sk e i vy e i g § e A
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BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS

1.00 HRS
DRILL 14. HOLES/DRILL X 6.8 @ 60. FT/HR 1.42 HRS
L?RD 14. HOLES/MINER @ 3.8 MIN/EA g8.85 HRS
SHOOT AND SHMOKE 8.58 HRS

MUCKING QPERATION:
BCY-LOAD = 1.580 X 8.85 X 0.68 = 0.76

BCY/HR = 8.76 X 1. ¥ 8.83 ¥ 12.80 = 7.62 BCY/HR
BCY/CYCLE = 3.21 BCY/LF X 5.8 LF = 16.84

MUCK TIME = 16.84 BCY X 1.29 (0B)/ 7.62

It

2.71 HRS

TOTAL CYCLE TIME - 6.47 HRS

USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 5.8 LF/ROUND X 2. X 18. ~ 6.47 = 15, LF/DRY

N i e e SR g ¥ g e e e L i
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DIRECT COST ESTIMATE

ITEM: BUS SHAFT 18.5 FT DIA OUANTITY: S60.FT
PROJECT: SUSITNA - 331.171 DATE: FEB 17.13984
FILE NO: 1563 EST. BY RAM D/OEB
BACK-UP COMPUTATIONS
CYCLE TIME: MOVE IN DRILLS 1.00 HRS
DRILL 14. HOLES/DRILL X 6.8 @ 68. FT-/HR 1.42 HRS
L?ﬂD 14. HOLES/MINER @ 3.8 MIN/EA 8.85 HRS
SHOOT AND SHMOKE 8.58 HRS
MUCKING OPERATION:
BCY-ZLOAD = 1.50 X 8.85 X 8.60 = B.76
BCY/HR = B,76 X 1. X 8.83 X 12,88 = 7?.62 BCY/HR
BCY/CYCLE = 3.21 BCY/LF X 5.8 LF
MUCK TIME = 16.84 BCY X 1.29 (0B)/ 2.71 HRS
TOTAL CYCLE TIME ~—-_;j;;—;RS
USE 2. = 18. HR SHIFTS
DARILY ADVANCE = 5.8 LF/ROUND X 2. X 18. 7 6.47 = 15. LF/DAY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: BUS SHAFT 18.5 FT DIA
PROJECT: SUSITHA - 331.171
FILE NO: 1563

LR - E-2-2-S- 2304 355 R-5-F-%-F-4

~

QUANTITY: 5S68.FT
DATE: FEB 17,1984
EST. BY RAM D-0OEB

BACK-UP COMPUTATIONS
CONSTRUCTION SCHEDULE :
IST 88.8 FT @ B. LF/DAY (58.8 2) 10.4 DAYS
REMAINING 489. FT @ 15. FT/DAY 31.1 DAYS
ALLOWANCE FOR DELAYS & FAULTS 4.8 DAYS
ADDITIOHAL TIME FOR ROCKBOLTING 1.8 DAYS
ADDITIONAL TIME FOR STEEL SUPPORTS 2.8 DAYS
TOTAL EXCAVATION TIME 48.4 DAYS
AVERAGE ADVANCE. LF/DAY = 5608.7 48.4 = 11.57

B A Y S S Y
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HQRZQ ENGINEERING COMPAMY
DIRECT COST ESTIMATE

ITEM: BUS SHAFT 18.5 FT DIA QUANTITY: 56B.FT
PROJECT: SUSITNA - 331.171 DATE: FEB 17,1934
FILE HO: 1563 EST. BY RAM D/CEB

CREW REQUIREMENTS

LABOR 2. - 18. HR SHIFTS HOURLY TOTAL

————————————————————————— COST PER
DESCPIPTIUH DAY  SWING  GWY  TOTAL  RATE bpAY
WALKER 1.8 1.8 0.0 2.@ 39.13 782.64
SHIFTER 1.9 1.8 0.0 2.8 38.13 762.60
MINER . 2.8 2.0 0.6 4.6 35.64 1425.60
CHYICK TENDER 2.0 2.8 0.8 4.8 34.91 1296.48
MUCKER OPERATOR 1.0 1.0 8.8 2.8 39.89 781.68
HOIST/CRANE OPERATOR 2.8 2.9 0.9 4.0 39.09 1563.60
ELECTRICIAN 8.9 8.5 6.8 1.8 44.74 447 . 48
SUBTOTAL 9.5 S.3 6.8 19.0 7160.00
QLLDUQNCE FOR UNSCHEDULED OVERTIME 0.8 ¥ 6.00
- TOTAL COST PER DAY $ 7160.00
M RS S
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HARZA ENGINEERING COMPAMY
DIRECT COST ESTIMATE

ITEM: BUS SHRFT 18.5 FT DIA ' QUANTITY: 568.FT
PROJECT: SUSITNA - 331.171 DATE: FEB 17.1984
FILE NO: 1563 EST. BY RAM D/OEB
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EQUIPHENT HOURLY TOTAL
3 COST PER
TYPE RATE DAY
1.8 ALIMAC DRILLS 42.01 X 20. HRS 846.26
2.8 FANS 10.87 X 28. HRS 402.80
2.0 DEWATERING PUMPS . 5.26 X 28. HRS 210.408
1.8 ALIMAC MUCKER 50.68 X 208. HRS 1813.60
1.0 HUIST&FRRME SYSTEM 660.00 X 28. HRS 1200.08
SUBTUTQL 3667 .00
DUTY FACTOR 868.8 %
TOTAL COST PER DRY = 3667.80 X 80.0/100.0 = $ 2933.68 ~ DAY
MATERIALS AND SUPPLIES '
. UNIT TOTAL
QUANTITY UNIT DESCRIPTION COSsT COSTS
1795.95 BCY POUDER & CAPS 10.20 18318.67
19836.58 LF BITS & STEEL @.48 7614.76
5.36 MO HOIST & FRAME RENTAL 12664¢.80 64348. 42
1r.88  EA STEEL SUPPORTS (26 LB/FT) 670.00 11399.00
' 224.80 ERA ROCKBOLTS (BFT ) 84.6V 18966.68
9.8 CY SHOTCRETE (3") 450,00 4850.008
568.88 LF AIR AND WATER DISCHARGE 15.00 8400.00
568.88 LF FAN LINES 12.00 6720.00

568.88 LF ELECTRIC SUPPLIES 50.00 28000.60




i HARZA ENGINEERING COMPANY
§ DIRECT COST ESTIMNTE
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ITEM:  BUS SHAFT 10.5 FT DIA QUANTITY: S60.FT
PROJECT: SUSITNA - 331.171 DATE: FEB 17,1984
FILE NO: 1563 EST. BY RAM D/ODEB
L SUMMARY OF COSTS
‘ et kAol kieCRIICICICK
NUMBER OF DAYS FOR EXCAVATION =  48. DAYS
AVERAGE PRODUCTION,LF/DAY = 11.6
LI .
» LABOR COSTS:
48. X $ 7168.88 / DAY % 346,696  619.10
EQUIPMENT COSTS:
43. X & 2933.68 / DAY % 142,849  253.66
MATERIALS & SUPPLIES: $ 167,807  299.66
STe&Se 15.%2 OF LABOR & 52,611  93.95
| TOTAL DIRECT COST $ 709,167  1266.37
| MARK UP FACTOR = ( 1 + ©.,188.) = 1.00
| TOTAL PRICE = 709,167 X 1.00 = $ 789, 167
. UNIT PRICE PER LF = 709,167 / 568. = $ 1266.37 / LF
UNIT PRICE PER CY = ° 789,167 / 560.%X 3.2 = $ 394.87 / CY

? ; SIGNIFICANT RATIOS:
~ MAN-DAYSALF = 48. DAYS X 19. MEN ~ 568. LF

- MAN-DAYS/CY = 48. DAYS X 19. MEN ~» S68. LF/ 3.21

1.64 MD/LF
= @8.51 MD/CY
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i . CONSTRUCTION METHODS : ALL SHAFTS WILL BE EXCAVATED USING ALIMAC DRILLS
WITH HOIST & FRAME SYSTEM AT SURFACE LEVEL. A POWDER FACTOR OF 6 LBSACY IS
ESTIMATED FOR ALL SHAFTS. THE MUCKING OPERATION WILL BE PERFORMED USING
AN ALIMAC MUCKER-PLATFORM ARRANGEMENT,.

ALL SHAFTS HAVE A WORKING SCHEDULE OF 2-18 HR SHIFTS.
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HARZA EHGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM:  GROUT GALLERY SHAFT 18 X 10 FT
PROJECT: SUSITNA - 331.323
FILE NO: 1563

BACK-UP COMPUTATIONS

EXCAVATED DIAMETER = 11.3 FT

QUANTITY: 560.FT
DATE: FEB 17.1984
EST. BY RAM D/OEB

BCY/LF = 3.141674 X (11.3)%%2 X 1.808 ~ 27 = 3.7 BCY/LF

PERIMETER = 3.1416 X 11.3 X 1.0088

NUMBER OF HOLES:

LINE HOLES @ 24. IN CENTERS = 35.5 7/ 24.

35.5

FT

7/ 12 = 18.

AREAR OF PATTERN = 3.1416 ¥ ( 5.7 - 2.0 )%«2 X 1.808 = 41.9 FT-2

PATTERN HOLES @ 1.8 X 1.8 = 41,9 » 3.86 = 14,

TOTAL HOLES = 18. + 14, = 32,
NUMBER OF DRILLS = § - 2 ~ DRILLS = 2.
NUMBER OF HOLES/DRILL = 32. » 2. = 16.
DRILL 6.8 FT - PULL 5.8 FT
TOTAL LF OF HOLE = 32. X 6./ 5. X 508, =

19458. LF




| HARZA EMGINEERING COMPANY

| DIRECT COST ESTIMATE

i ITEM:  GROUT GALLERY SHAFT 10 X 18 FT QUANTITY: 580.FT

| PROJECT: SUSITHA - 331.323 DATE: FEB 17,1984

g FILE NO: 1563 EST. BY RAM D/OEB

|

| BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.8@ HRS

g DRILL 16. HOLES/DRILL X 6.8 @ 68. FT/HR 1.62 HRS
‘ LOAD 16. HOLES/MINER @ 3.8 MINJEA 8.97 HRS

i SHCOT AND SMOKE B.50 HRS

MUCKING OPERATIONM:

BCY/LOAD = 1.58 X 6.85 X 0.60 = B6.76

BCY/HR = B.76 X 1. X 0.83 X 12.88 = 7.62 BCY/HR

BCY/CYCLE = 3.71 BCY/LF X 5.8 LF = 18,57

MUCK TIME = 18.57 BCY X 1.24 (OB), 7.62 = 3.81 H

TOTAL CYCLE TIME
USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 5.8 LF/ROUND X 2. X 18. ~ 7.11 = 14, LF/DAY

RS
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HARZA ENGINEERING COF lPﬂNY ERENE
DIRECT COST ESTIMATE ¢
ITEM: GROUT GALLERY SHAFT 18 X 10 FT QUANTITY: SB8.FT :
PROJECT: SUSITNA - 331.323 DATE: FEB 17,1984
FILE ND: 1563 EST. BY RAM D-OEB

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :

IST ¢5.0 FTe ¢. LF/DAY (56.8 %) 18.7 DAYS

REMATINING 425. FT @ 14. FT/DAY 39.2 DAYS

ALLOUANCE FOR DELAYS & FAULTS 2.8 DAYS

ADDITIONAL TIME FOR ROCKBOLTING 1.8 DAYS

ADDITIONAL TIME FOR STEEL SUPPORTS 2.8 DAYS

TOTAL EXCAVATION TIME 45.9 DAYS b
AVERAGE ADVANCE. LF/DAY = See.r 45.9 = 18.99

- : -
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HARZA ENGINEERING COMPANY

DIRECT COST ESTIMARTE

ITEM: GROUT GALLERY SHAFT 18 X 10 FT QUANTITY: 580.FT
PROJECT: SUSITNA - 331.323 DATE: FEB 17. 19384
FILE NO: 1563 EST. BY RAM D/0OEB
CREW REQUIREMENTS
LABOR 2. - 18. HR SHIFTS HOURLY TOTAL
- e COST PER
DESCRIPTION DAY  SWING GWY  TOTAL  RATE bPAY
WALKER 1.9 1.8 0.0 2.0 39.13 ?82.60
SHIFTER 1.8 1.8 0.0 2.0 38.13 762.60
MINER 2.0 2.0 8.0 4.6 35.64 1425.68
CHUCK TENDER 2.0 2.8 0.0 4.0 34.91 1396.40
MUCKER OPERATOR 1.8 1.6 Bn.6 2.8 39.09 781.80
HOIST/CRANE OPERATOR 2.0 2.9 0.0 4.9 39.09 1563.60
ELECTRICIAN 8.5 8.5 8.9 1.8 d4.74 ddy .48
AIR COMPRESSOR OPERATOR 1.0 1.8 8.0 2.0 38.18 763.60
SUBTOTAL 18.5 10.5 8.6 21.0 ¢923.60
ALLOWANCE FOR UNSCHEDULED OVERTIME 8.8 % 8.00
7923.64

TOTAL COST PER DAY

— S G . (o G S S o . T Y S it St s D G i . e s B T kO et B e ot O ot S . e i A A A A U e Bt e S s £ e S




| HARZA EHGINEEPIHG COMPANY
| DIRECT COST ESTIMRTE
| ITEM:  GROUT GALLERY SHAFT 18 X 18 FT QUANTITY: S98.FT
PROJECT: SUSITHA - 331.323 DATE: FEB 17,1984
FILE NO: 1563 EST. BY RAM D/OEB
EQUIPMENT REQUIREMENTS
EQUIPMENT HOURLY : TOTAL
4k COST PER
TYPE _RATE DAY
% 1.8 ALIMAC DRILLS 42.81 X 20. HRS 840.20
2.8 FANS 18.87 X 20. HRS 402.80
2.8 DEWATERING PUMPS 5.26 X 20. HRS 210.40
1.8 ALIMAC MUCKER 50.68 X 20. HRS 1013.60
1.8 HOIST&FRAME SYSTEM 60.88 X 28. HRS 1206.00
1.8 MISCELLANEOUS 40.08 X 28. HRS 800. 60
SUBTOTAL 4467 .00
DUTY FACTOR 88.0
TOTAL COST PER DAY = 4467.00 X 80.0/180.90 = $ 3573.60 ~ DAY
NHTERIHLS AND SUPPLIES
. UNIT TOTAL
QUANTITY  UNIT  DESCRIPTION cosT COSTS
1857.18  DBCY POWDER & CAPS 10.20 18943.24
19449.98  LF BITS & STEEL .48 7779.99
5.26 IO HOIST & FRAME RENTAL 12600.00 63165.86
17.08  EA STEEL SUPPORTS (28 LB/FT) 800.60 13660.00
224.08 - EA ROCKBOLTS C(1@OFT ) 84.67 18966.08
19.68  CY SHOTCRETE (3") 450.08 4500.00
500.80 LF AIR AND WATER DISCHARGE 15.00 7500, 80 .
; 509.00 LF FAN LINES 12.00 6060.60 o
% - 500.680 LF ELECTRIC SUPPLIES SU.00 25000.00 S
| TOTAL COST FOR MATERIAL AND SUPPLIES § 165455.17 I
L. i




HARZA ENGIKEERING COMPANY
: DIRECT COST ESTIMATE
ITEM: GROUT GALLERY SHAFT 18 X 18 FT QUANTITY: OGSO68.FT
PROJECT: SUSITNA - 331.323 DATE: FEB 17,1984

FILE NO: 1563 EST. BY RAM D/OEB
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SUMMARY OF CGSTS
Asjofeielofoietoioieekiolok

MUMBER OF DAYS FOR EXCAVATION =  46. DAYS
AVERAGE PRODUCTION,.LF/DAY = 106.9

LABOR COSTS:
46. X & 7923.68 7 DAY % 363,371 726.74

EQUIPMENT COSTS:

46. X ¢ 3573.68 ~ DAY % . 163,882 32¢.77¢
MATERIALS & SUPPLIES: $ 165,455 330.91
STe&S e 15.%2 OF LABOR % 55,773 111.55
TOTAL DIRECT COST % 748,463 1496 .97
MARK UP FACTOR = ( | + B.-7108.3 = 1.80
TOTAL PRICE = 748,483 X 1.686 = $ 748.483
UNIT PRICE PER LF = 748,483 » 586. = $ 1496.97 7 LF
UNIT PRICE PER CY = 748,483 ~» 560.X 3.7 = $ 483.02 / CY

SIGNIFICANT RATIOS:
~ MAN-DAYS/LF = 46, DAYS X 21. MEN » 588. LF = 1.93 MD-LF
- MAH-DAYS/CY. = 4d6. DAYS X 21. MEN ~» 5B8. LF/ 3.71 = 8.52 MD/CY

—— . . Al o . i — -— i — — e}, S, S s ot Yyt St . G ot e . e O A Ao i S

CONSTRUCTION METHODS : ALL SHAFTS WILL BE EXCAVATED USING ALIMAC DRILLS
WITH HOIST & FRAME SYSTEM AT SURFACE LEVEL. A POWDER FACTOR OF 6 LBS-/CY IS
ESTIMATED FOR ALL SHAFTS. THE MUCKING OPERATION WILL BE PERFORMED USING
AN ALIMAC MUCKER-PLATFORM ARRANGEMENT.

RLL SHAFTS HAVE A WORKING SCHEDULE OF 2-18 HR SHIFTS.
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM:  VENT SHAFT 8.5 FT DIA
PROJECT: SUSITHNAR - 332.712
FILE NC: 1563
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BACK-UP COMPUTATICNS

EXCAVATED DIAMETER = 8.5 FT
BCY/LF = 3.141674 X ¢ 8.5)%2 ¥ 1.
PERIMETER = 3.1416 ¥ 8.5 X 1.006
NUMBER OF HOLES:
LINE HOLES e 24. IN CENTERS = 26.

AREAR OF PATTERN = 3.1416 X ( 4.3

geo -~ 27¢

i

I'4

QUANTITY: 57S5.FT
DATE: FEB 17,1984
EST. BY RAM D/G:B

2.1 BCY/LF

26.7 FT

7 24. 7/ 12 = 14,

2.8 k2 X 1.008 = 15.9 FT~2

PATTERN HOLES @ 1.5 X 1,5 = 15.9 » 2.25 = 8.

TOTAL HOLES = 14. + 8. = 21.
NUMBER OF DRILLS = 1 - 2 — DRILLS = 2.
NUMBER OF HOLES/DRILL = 21. ~» = = 11.

DRILL 6.8 FT - PULL 5.8 FT

TOTAL LF OF HOLE = 21, X 6.7/ 5. X 575, = 14789. LF




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM:  VENT SHAFT 8.5 FT DIA QUANTITY: S75.FT
PROJECT: SUSITHA - 332.712 DATE: FEB 17.1984
FILE NO: 1563 EST. BY RAM D/OEB

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.8 HRS

DRILL 11. HOLES/DRILL X 6.8 @ 68. FT/HR 1.87 HRS

" LOAD 11. HOLES/MINER @ 3.8 MIN/EA B.64 HRS
SHOOT AND SHMOKE 0.50 HRS

g MUCKING OPERATION:

% BCY-/LOAD = 1.00 X 8.85 X 0.68 = 0.51

BCYZHR = 8.51 X 1. X 8.83 X 10.80 = 4.23 BCY/HR

BCY/CYCLE = 2.18 BCY/LF X 5.8 LF - 18.51

% MUCK TIME = 18.51 BCY X 1.31 (0B)7 4.23 = 3.26 HRS
TOTAL CYCLE TIME 6.47 HRS

USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 5.8 LF/ROUND X 2. X 18. 7 6.47 = 15. LF/DAY




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: VENT SHAFT 8.5 FT DIA
PROJECT: SUSITHAR - 332.712
FILE NO: 1563

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :
IST 64.8 FT @ 8. LF/DAY (50.0 )
REMAINING 5it. FT @ 15. FT/DAY
ALLOWANCE FOR DELAYS & FAULTS
ADDITIONAL TIME FOR ROCKBOLTING

ADDITIONAL TIME FOR STEEL SUPPORTS

AVERAGE ADVANCE, LF/DAY = 575.7

,{7, ‘ EIE ':‘:r,;:: : 2 7_‘_1 \,

QUANTITY:
DATE: FEB 17,1984
EST. BY RAM D/CEB
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HARZA ENGINEERING

COMPANY

DIRECT COST ESTIMATE

ITEM: VENT SHAFT 8.5 FT DIA
PROJECT: SUSITNA - 332.712
FILE NO: 1563

QUANTITY: 9S7S5.FT
DATE: FEB 17,1934
EST. BY RAM D/0-B
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LABOR 2. - 18. HR SHIFTS HOURLY TOTAL
————————————————————————— COST PER

DESCRIPTION bAY  SWING  GUWY  TOTAL  RATE pAay
WALKER 1.0 1.8 6.0 2.0 39.13 782.60
SHIFTER 1.9 1.8 B.a 2.0 38.13 762.60
MINER 2.0 2.0 8.0 4.8 35.64 1425.60
CHUCK TENDER 2.8 2.0 8.0 4.0 34.91 1396.40
MUYCKER OPERATOR 1.9 1.0 8.0 2.0 39.09 731.0
HOIST/CRAHE OPERATOR 2.0 2.0 8.9 4.0 39.89 - 1563.60
ELECTRICIAN 8.5 8.5 8.0 1.9 44.74 447 .48
AIR COMPRESSOR OPERATOR 1.0 1.8 8.0 2.0 38.186 (63.60
SUBTOTAL 18.5 18.5 8.0 21.9 7923.69
ALLOWANCE FOR UNSCHEDULED OVERTIME 8.8 % 0.00
TGTAL COST PER DAY $ 7923.68

i e Gt G G 0 s G S U i T Bt S e et S ot Y} S e Sy Wt} G S ek e B s oy St vt e




HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: VENT SHAFT 8.5 FT DIA BUANTITY: S75.FT
PROJECT: SUSITNR - 332.712 DATE: FEB 17,1934
FILE NHO: 15363 EST. BY RAlIl D/OFB

EQUIPMENT REQUIREMENTS
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EQUIPMENT HOURLY TOTAL

: # COST PER
| TYPE RATE DAY

3 1.8 ALIMAC DRILLS 42.91 X 20. HRS 840.20

2.8 FANS 18.07 X 28. HRS 492.80

2.8 DEWATERING PUMPS 5.26 X 28. HRS 210.49

1.8 ALIMAC MUCKER 50.68 X 28. HRS 1813.60

1.8 HOISTGFRAME SYSTEM  68.08 X 20. HRS 1200. 68

SUBTOTAL 3667.00

DUTY FACTOR €08.0 %
TOTAL COST PER DAY = 3667.08 X 80.0-100.0 = $ 2933.60 7 DAY
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UNIT TOTAL

QUANTITY UNIT DESCRIPTION COST COSTS
12088.46  BCY POWDER & CAPS 10.28 12326.31
14r808.88 LF BITS & STEEL 8.408 5312.03
5.36 IO HOIST & FRAME RENTAL 12000.00 64326.86
17.80 ER STEEL SUPPORTS (20 LB/FT) 534.08 9978.00
238.80 EA ROCKBOLTS C(16FT ) 84.67 19474. 10
7.0 CY SHOTCRETE (3") 45e.80 3150.00
575.80 LF AIR AND WATER DISCHARGE 15.00 8625.00
975.880 LF FAN LINES 12.08 6900.00
575.88 LF ELECTRIC SUPPLIES 50.060 28750.008
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: VENT SHAFT 8.5 FT DIR QUANTITY: S7S.FT
PROJECT: SUSIThHA - 332.712 DATE: FEB 17,1984
FILE NO: 1563 EST. BY RaAM D-OEB
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SUMMARY OF COSTS
sckolctokdorikioleio ki

NHUMBER OF DAYS FOR EXCAVATION =  48. DAYS
AVERAGE PRODUCTION.LF-DAY = 11.9

LABOR COSTS:
48. X $ v923.68 ~ DAY  $ 383,363 666.61

EQUIPHMENT COSTS: -
48. X $ 2933.68 7 DAY

% 141,912 246.80
MATERIALS & SUPPLIES: + 158,542 275.73
STe&S e 15.% OF LABOR $ 57,495 99.99
TOTAL DIRECT COST % 741,253 1289.14
MARK UP FACTOR = ¢ 1 + B.-s180.) = 1,80
TOTAL PRICE = 741,253 X 1.88 = & 741,253
UNIT PRICE PER LF = 741,253 » 575, = $ 1283.14 / LF
UHIT PRICE PER CY = 741,253 » 575.X 2.1 = $§ G613.39 7 CY

SIGNIFICANT RATIOS:
- MAN-DA%YS/LF = 48. DAYS X 21. MEN ~» §75. LF = 1.77 MD/LF
- MAN-DAYS/CY. = 4B. DAYS ¥ 2i. MEN ~»  &¢5. LF/ 2.18 = 8.84 MD/CY |

CONSTRUCTION METHODS : ALL SHAFTS WILL BE EXCAVATED USING ALIMAC DRILLS
WITH HOIST & FRAME SYSTEM AT SURFACE LEVEL. A POWDER FACTOR OF 6 LBS/CY IS
ESTIMATED FOR ALL SHAFTS. THE MUCKING OPERATION WILL BE PERFORMED USING
AN ALIMAC MUCKER-PLATFORM ARRANGEMENT.

ALL SHAFTS HAVE A WORKING SCHEDULE OF 2-18B HR SHIFTS.
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: PENSTOCK SHAFTS 27 FT DIA 3 # (608 FT/ER) QUANTITY: 18B0.FT

PROJECT: SUSITNA - 332.811
FiLE NO: 1563
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BACK-UP COMPUTATIONS

EXCAVATED DIAMETER = 27.8 FT

BCY/LF = 3.141674 X (27.0)%%2 X 1.

PERIMETER = 3.1416 X 27.8 X 1.0600

NUMBER OF HOLES:

LINE HOLES @ 24. IN CENTERS =

AREAR OF PATTERN = 3.1416 X ( 13.5 - 2.8 w2 X 1.6800 = 415.5 FT-2

PAQTTERN HOLES @ 2.8 X 2.8 =

1l

TOTAL HOLES

]

NUMBER OF DRILLS
NUMBER OF HOLES/DRILL = 147. - 4.
DRILL 6.8 FT - PULL 5.8 FT

TOTAL LF OF HOLE = 147. X 6.7 5. X

i - 4 — DRILLS =

=

[}

84.8 ~ 24, 7/ 12 = 43,

415.5 7 4.08

43. + 184. = 147,

37.

1860.

eea ~ 27 = 21.2 BCY/LF

84.8

4.

=

DATE: FEB 17.1984
EST. BY RAI1M D/CEB

FT

184. '

n

318126. LF




PROJECT: SUSITNA - 332.811
FILE NO: 1563

HHRZQ ENGINEERING COMPRNY
DIRECT COST ESTIMATE
ITEM: PENSTDCK SHAFTS 27 FT DIA 3 # (680 FT/EA) QUANTITY: 18@8.FT

DATE: FEB 17.1984
EST. BY RAM D/OEB
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BACK-UP COMPUTRTIONS

CYCLE TIME: MOVE IN DRILLS
DRILL 37. HOLES/DRILL X 6.8 @ 68. FT/HR
LOAD 37. HOLES/MINER @ 3.8 MIN/EA
SHOOT AND SMOKE
MUCKING OPERATYON:
BCY/LOAD = 3.00 X £.85 X 8.680 = 1.53

BCYZHR = 1.53 X 1. X 8.83 X 15.96 =

1.80 HRS
3.68 HRS
2.21 HRS

8.50 HRS

19.85 BCY/HR

BCY/CYCLE = 21.21 BCY/LF X 5.0 LF = 106.03

MUCK TIME = 186.83 BCY X 1.15 (083~
TOTAL CYCLE TIME
USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 5.8 LF/ROUND X 2. X 18. 7 13.78 = 7.

19.85 = $5.39 HRS
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM:  PENSTOCK SHAFTS 27 FT DIA 3 # (6060 FT/EA)  QUANTITY: 1890.FT

PROJECT: SUSITNA ~ 332.811
FILE NO: 1563

BACK-UP COMPUTATIONS

CONSTRUCTION SCHEDULE :
IST 188.8 FT @ 4. LF/DAY (58.8 %)
REMAINING 1veé0. FT @ 7. FT-DAY
g ALLOWANCE FOR DELAYS & FAULTS
| ADDITIONAL TIME FOR ROCKBOLTING

ADDITIONAL TIME FOR STEEL SUPPORTS

TOTAL EXCAVATION TIME

AVERAGE ADVANCE, LF/DAY = iges.r 271.9

DATE: FEB 17,1984
EST. BY RAM D/OEB
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27.6
234.3

4.0

I
m

DAYS
DRYS

DAYS
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: PENSTOCK SHAFTS 27 FT DIAa 3 3 (688 FT/ER)
PROJECT: SUSITHA - 332.811
FILE ND: 1563

R T S S S s S N S S S T s A T T T T N I T S T S N NSRS S S RS NN RN SRS SRRERSSSS s EREEEER

CREL REQUIREMENTS

LABOR 2. - 18. HR SHIFTS

DESCRIPTION DAY  SWING  GWY  TOTAL
WALKER 1.0 1.8 6.0 2.9
SHIFTER 1.9 1.0 8.0 2.0
MINER 4.0 4.8 0.0 8.0
CHUCK TENDER 4.0 4.0 8.0 8.0
MUCKER OPERATOR 1.8 1.0 8.0 2.0
HOIST/CRAWME OPERATOR 2.9 2.0 8.9 4.0
ELECTRICIAN 8.5 8.5 0.0 1.9
SUBTOTAL 13.5 13.5 8.8 27.8

— — s (e ey it e o i S o et . S T, At D B S Weh (P e et S e A i e S i B S Bt S S il S R A A S . W S S B i s M ) S Wt Bt

ALLOWANCE FOR UNSCHEDULED OVERTIME 0.8 %

TOTAL COST PER DAY

QUANTITY: 1808.FT
DATE: FEB 17,1984
EST. BY RAM D-OEB

e . . Ay it s S S, (e i S B SO A b G S Sl S i WA, S ot iy At i . e el B e v e i WS i WS} i, ST . S e . e B it S e

HOURLY TOTAL

COST PER
RATE DAy

39.13 782.608
38.13 762.60
35.64 2651.20
34.91 2r92.80
39.09 731.80
39.09 1563.608
44.74 447 .48
8982.80
0.00
$ 0582.80
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HARZA ENGINEERING COMPANY

1: DIRECT COST ESTIMATE
i ITEM: PENSTOCK SHAFTS 27 FT DIA 3 # (688 FT/EA)
/ PROJECT: SUSITNA - 332.811

FILE NO: 1563

QUANTITY:

1806.FT

DATE: FEB 17,1984
EST. BY RAM D/CEB

;

i

i

{ / ============================= ==============================================
i

i
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.

y
¥ EQUIPMENT REQUIREMENTS
| EQUIPMENT HOURLY TOTAL
* COST PER
TYPE RATE DAY
2.8 ALIMAC DRILLS 42.01 X 20. HRS 1680. 48
2.0 FANS 10.07 X 20. HRS 482 .80
2.0 DEWATERING PUMPS 5.26 X 20. HRS 210.40
1.8 ALIMAC MUCKER 50.68 X 28. HRS 1813. 60
1.8 HOISTRFRAME SYSTEM 60.08 X 20. HRS 1208.00
SUBTOTAL 4587 .28
DUTY FACTOR 88.8 2
TOTAL COST PER DAY = 4507.20 X 80.0100.0 = & 3685.76 ~ DAY
MATERIALS AND SUPPLIES
_ UHIT TOTAL
QUANTITY  UNIT  DESCRIPTION COST COSTS
38178.44  BCY POWDER & CAPS 10.28  389338.49
318126.42 LF BITS & STEEL B.48  127250.57
13.96 MO HOIST & FRAME RENTAL 12086.88  167474.95
45.89. EA STEEL SUPPORTS (28 LB/FT)  1696.80 76320.00
900.88 EA ROCKBOLTS (18FT ) 84.67 76203.00
71.88 CY SHOTCRETE (3™) 450.98 31950.00
1800.88 LF QIR AND WATER DISCHARGE 30.00 54908. 00
1808.88 LF FAN LINES , 25.00 45608. 00
1800.88  LF ELECTRIC SUPPLIES 160.66  120000.00

TOTAL COST FOR MATERIAL AMD SUPPLIES $ 1147536.
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM:  PENSTOCK SHAFTS 27 FT DIA 3 # (688 FT/EA) QUANTITY: 18B8O.FT
PROJECT: SUSITNA - 332.811 DATE: FEB 17.1984
FILE NO: 1563 EST. BY RAM D/OEB

T e e e oy me sms wm sem S e e e ma s s o sy g S me e s e o A mm oy sm wm g o e gm o o e e o mm i gms e S gme gms S gy S P g s v Geu e Sa me den e aem Sie o s e mw
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SUMMARY OF COSTS
eietorsiorokskstoreRkek

NUMBER OF DAYS FOR EXCAVATION

= 272. DAYS
AVERAGE PRODUCTION.LF/DAY = 6.6

LABOR COSTS:
272, X' $ 9982.88 ~ DAY $ 2,713,718 1507 .62

EQUIPMENT COSTS:

272. X & 3695.76 ~ DAY & 980, 263 544.55

MATERIALS & SUPPLIES: $ 1,147,536 637.52

S TeS @ 15.%2 OF LABOR % 410,557 228.89

TOTAL DIRECT COST & 5,252,067 2917.82

MARK UP FACTOR = ¢ { + ©.-188.) = 1.98

TOTAL PRICE = 5,252,867 X 1.00 = & 5,252,067

UNIT PRICE PER LF = 5,252,867 ~ 1808. = $ 2917.82 ~ LF

UNIT PRICE PER CY = 5,252,067 - 1808.X21.2 = $ 137.66 ~ CY

SIGNIFICANT RATIOS:
- MAN~DAYS/LF = 272. DAYS X 27. MEN ~» 1888. LF = 4.88 MD/LF
- MAN-DRYS/CY.= 272. DAYS X 27. MEN ~ 1880. LF-21.21 = B.19 MD/CY

CONSTRUCTION METHODS : ALL SHAFTS WILL BE EXCAVATED USING ALIMAC DRILLS

. WITH HOIST & FRAME SYSTEM AT SURFACE-LEVEL. A POWDER FACTOR OF 6 LBS/CY IS
* ESTIMATED FOR ALL SHAFTS. THE MUCKING OPERATION WILL BE PERFORMED USING
. AN ALIMAC MUCKER~-PLATFORM ARRANGEMENT.

ALL SHAFTS HAVE A WORKING SCHEDULE OF 2-18 HR SHIFTS.
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PROJECT: SUSTTNA
FILE NO: 156
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: POWERHOUSE CAVERNH CUANTITY: 41608. CY
33i.111 DRTE: 2/23/84 -
EST. BY RAM D/0OEB

AREA PERI DEPTH PATTERN HOLES CAPS FT 8Cy

A . e 4 B A A S i et (et S A S T S B> PEE i o St M S . B0, Gy AP S Wt Gy S e M B S i ot e e Sk S e S i ey G S A e e AN i

POLERHOUSE LIFT4#1
(D
(23
(3)
€3)
(5
(6
(7)
8|
(3
(18
aan
(12)

TOTALS

- —— s s s v S

3126.0 171.0 38.08 6.8 X 9.6 171 B 5130 3467
3120.9 171.0 38.00 6.8 X 9.8 171 8 5138 3467
3128.9 171.0 30.88 6.0 X 9.8 171 B "5138 3467
3120.8 171.0 38.60 6.6 X 9.8 171 B 5130 3467
3128.8 171.0 30.88 6.0 X 9.0 71 B 5138 3467
3i128.8 171.0 30.88 6.8 X 9.8 171 8 5138 3467
3128.9 171.0 30.20 6.8 X 9.8 171 8 5138 3467
3120.8 171.0 36.88 6.8 X 9.0 17! 8 5130 3467
3120.0 171.0 38.90 6.0 X 9.0 17l 8 5138 3467
3126.9 171.0 30.08 6.8 X 9.8 17l 8 5138 3467
3128.8 171.0 30.88 6.0 X 9.8 171 @ 5138 3467
3120.08 171.0 30.08 6.0 X 9.0 171 8 5138 3467

2852 8 61568 416684
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HARZA ENGINEERING COMPANY TR
DIRECT COST ESTIMATE :
ITEM: POWERHOUSE CAYERMN QUANTITY: 41608, CY L
PROJECT: SUSITNA 331.111 DATE: 2,/23/84 - 0
FILE NO: 1553 EST. BY RAM D-QEB 5§
SECTION/ DRILLING HMIN/ DURATION (HRS)
LIFT RATE FT/MIN HOLE DRILL SHOOT SMOKE TOTAL
POWERHOUSE L IFT#1 X
(1) 1.96 34.00 19.38 2.28 .50 22.16 IR
(2) 1.08  34.00 19.38 2.28 .50 22.16 Lo
. (3) 1.8 34,00 19.38 2.28 8.50 22.16 ’
(4) 1.00 34.00 19.38 2.28 0.58 22.16
(5) 1.08 34,00 19.38 2.28 0.58 22.16
| (6) 1.00 34.00 19.38 2.28 .58 22.16
- (7 1.08  34.088 19.38 2.28 .58 22.16
§ (8) 1.88  34.00 19.38 2.28 .50 22.16
g (9) 1.80 34.00 19.38 2.28 9.50 22.16
| (13) 1.00 34.90 19.38 2.28 .50 22.16
| (11 1.00 34.80 19.38 2.28 8.58 22.16
! (12) 1.8 34.09 19.38 2.28 .58 22.16

TOTALS 232.56  27.36 6.68 265.92
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DIRECT COST ESTIMATE

ITEM: POWERHOUSE CAVERN
PROJECT: SUSITNA 331.111

FILE NO: 1563

CONSTRUCTION SCHEDULE

1)
2)
3)
4)

3)

DRILL & BLAST

ALLOWANCE FOR ACCESSIBILITY
ALLOLANCE FOR MUCKING DELAYS
ALLOWANCE FOR SUPPORT SYSTEM

ALLOWANCE FOR DELAYS & FAULTS

QUANTITY:
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HARZA ENGINRERING COMPANY

13.3 DAYS

2.9 DAYS
3.5 DAYS
3.5 DAYS

2.8 DAYS

—— . et e A i o St W B b o . G S Y P D D GRSy oy G Sy T iy iy M PP Mo i i VD A Sl St S i s S s ot ol S e S v et

EXCAVATION TIME

TOTAL EXCAVATION TIME = 24.3 X 1.33

24.3 DAYS

32.3 DAYS

A G et S G Wit a7 A it e G s o A SR S S O M B G e W Gt Smh Wt W i S e it vt s AR St S B S St s et b . i ot e Sk

41600. CY
2/23/84 -
EST. BY RAM D-/OEB

S e e e e e e e ey e e e e S Ay G et M M s ey m e m e mw Ak s e g im S e e et M A e i e S A e St St M K A A s Sk e T o e b Ay e e eah A o o et
R e R T - S T s A - - - F-F S F XS 2 F ¥ S ¥ X XN ¥ -F_ ¥




- g e wm e S e S e R i e A e e i fes e Mt e e A e s e dan gy e s P - e e - - T T - T I T T L -
2 - ¢ X R F S S A F 2 R A R-F 5P ¥ B F -3 -2-F RS- R-S-RE_ R R PR S-S -F-F BB -2 S-SR B R R PP R R R

HARZA EMGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: POWERHOUSE CAVERN QUANTITY: 416080, CY
PROJECT: SUSITHA 331.111 DATE: 2/23/84 -
FILE NO: 1563 EST. BY RAIM D/CEB
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LABOR 2. - 18, HR SHIFTS HOURLY TOTAL
————————————————————————— COST PER

DESCRIPTION DAY  SUING GUY TOTAL  RATE DAy
CHUEK TENDERS 6.8 6.0 8.0 12.0 34.91 4189.2¢
CRAME/HOIST OPERATOR 2.0 2.0 6.0 4.0 39.89 1563.60
BULLGANG FGREMAN 1.8 e.8 8.9 1.8 34.067 3<9.78
BULLGANG LABORERS 3.0 8.0 8.8 3.8 31.29 938.7
COMPRESSOR OPERATOR 1.0 1.0 8.0 2.0 22.50 450.00
FEL DPERATOR 2.0 2.0 8.0 4.9 39.89 1563.60
TRUCK DRIVERS 4.8 4.8 8.0 8.0 38.37 3149.60
ELECTRICIAN 1.8 1.8 6.8 2.0 44.74 £894.80
MINERS 4.0 4.9 8.8 8.2 35.64 2851.20
SUBTUTHL 24,84 20.9 8.8 44.9 15941.48
QLLUUQHCE FOR UNSCHEDULED GVERTIME 8.8 % 0.00
TOTAL COST PER DAY $ 15941.40
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HARZA ENGIMEERING COMPANY
' DIRECT COST ESTIMATE
ITEM: POUWERHOUSE CAVERN QUANTITY: 41600. CY

PROJECT: SUSITHA 331.111 DATE: 2/23/84 -
FILE ND: 1563 EST. BY RAIM D/OEB
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EQUIPHMENT HOURLY T01AL
#* COST PER
TYPE RATE DAY
2.0 FEL 988 115.78 X 208. HRS <628.00
4.8 R 355 62.64 X 28. HRS 5011.20
4.8 VENTILATORS 16.87 X 28. HRS 805.60
4.6 DEUATERING PUMPS 5.26 X 28. HRS 420.88
1.8 EXPLOSIVE CARRIER 25.880 X 20. HRS 080.008
1.8 MISCE:% ANEOUS 48.08 X 28. HRS 800.00
1.8 HOIST & FRAME 60.80 X 20. HRS 12008.08
sug=DTAL 133565.608
DUTY FACTOR 88.8
TOTAL. COST PER DAY = svickikick X 80.8/188.0 = $ 18692.48 7 DAY
MATERIALS AND SUPPLIES
UNIT TOTAL
QUANTITY UNIT DESCRIPTION COSsT COSTS
61560.60 LF BITS & STEEL 8.40 24624.60
83208.688  LBS POLDER ' 1.78 141453.60
8.08 EAR CAPS 1.08 8.08
36.88  SETS STEEL SUPPORTS (88 LBS/LF) 9608.0600 201600.686
288.06 EA ROCKBOLTS (208 LF) 176.00 43960.08
258.88 CY SHOTCRETE (3) 4508.00 112500.08
3.86 MOS HOIST & FRAME RENTAL 120808 .00 36000.00
480.06 LF AIR AND WATER 60.00 28860.00
480.80 LF FAMS 50.080 24000.008
430.88 LF ELECTRIC SUPPLIES 200.00 96800.00
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DIRECT COST ESTIMATE

POWERHOUSE CAVERN QUANTITY: 41660, CY
PROJECT: SUSITHA 331.111 ) DATE: 2/23/84 -
FILE NO: 1563 EST. BY RAM D/CEB

SUMMARY OF COSTS
Akl eiciciokok

NUMBER OF DAYS
FOR EXCAVATIOW =  32. DAYS

TOTAL UNIT
CosT CosT
LABOR COSTS: e

32. ¥ $ 15941.49 7 DRY 2 515, 125 12.38
EQUIPMENT COSTS:

32. X $ 18692.48 / DAY % 345,513 8.31
MATERIALS & SUPPLIES: i3 713,937 17.16
S T&S @ 16.%2 OF LABOR 2 51,512 1.24
DIRECT COST FOR ROCK EXCAVATION $ 1,626,088 39.089
MARK UP FACTOR = ¢ 1 + ©./180.) = 1.00
TOTAL PRICE = 1,626,088 X 1.0 = $ 1,626,088
UNIT PRICE PER LF = 1,626,088 61568 = & 26.41 / LF

UNIT PRICE PER CY 1,626,088 ~» 41608. = § 39.89 - CY

" SIGNIFICANT RATIOS:

- MAN-DAYS/LF = 32. DAYS X 44. MEN ~ 61560 LF = 8.82 MD/LF

- FHAH-DhYS-/CY 32. DAYS X 44, MEN / 41600. CY = 8.83 MD/CY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM: TRANSFORMER GALLERY CAVERH QUANTITY: 488.FT
PROJECT: SUSITNA 331.161 DATE: FEB 17,1984 -
FILE NHO: 1563 EST. BY RAM D/0DEB

=—.‘==:======="—==='—=======:========'=I"'.:==="‘_===================================:‘===‘:

BACK-UP COMPUTATIONS

TUNNEL DIMENSIONS : 44.8 X 47.0 FT

ANGLE OF ARCH = 2 X (ARCCOS 33.80 - 8.8 ~ 33.0 ) 1.42 RADIANS

I

ARCH AREA = 8.5 X (33.8) k2 ¢ 1.42 - SIN 1.42 ) 236.8 FT-2
BCYZLF =( 236.8 + 21.8 X 47.08)/27 = 45,3 BCY/LF
PERIMETER = 1.42 X 33.8 + 2.8 X 21.8 + 47.8 = 135.9 FT
NUMBER OF HOLES:
LINE HOLES @ 24, IN CENTERS = 135.9 ~ 24, ~ 12 = 68,
AREA OF PATTERN = xkeikkikFT-2 - 24.8/12.80 X 135.9 = 951.1 FT-2
PATTERN HOLES @ 3.8 X 3.0 = 951,1 » 9.80 = 106.
TOTAL HOLES = 68. + 186, = 175,
NUMBER OF DRILLS =1 - &6 - DRILLS = 6.
NUMBER OF HOLES/DRILL = 1?75, » 6. = 29,
DRILL 12.0 FT - PULL 11.8 FT |

TOTAL LF OF HOLE = 175. X 12.711. X 4BB. = 91452, LF

X
X
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE

ITEM:  TRANSFORMER GALLERY CAVERNM QUANTITY: 48B.FT

PROJECT:
FILE HO: 1363

SRt - -5

SUSITNA 331.161 DATE: FEB 17.1984 -

EST. BY RAM D/OEB

R 2 - I N R N F P T

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IN DRILLS 1.80 HRS

DRILL 29. HOLES/DRILL X 12.8 @ 68. FT/HR 4 9.82 HRS
" LOAD 29. HOLES/MINER @ 3.8 MIN/EAR 1.75 HRS
SHOOT AND SMOKE 0.50 HRS

MUCKING OPERATION:

BCY/LOAD = 7.80 X 0.85 X 8.60 = 3.57 '
BCY/HR = 3.57 X 2. X 8.83 X 508.88 = 296.31 BCY/HR
BCY/CYCLE = 45.30 BCY/LF X 11.8 LF = 498.25

MUCK TIME = 498.25 BCY X 1.11 (0B)~ 296.31 = 1.87 HRS

ALTERNATING CREWS :
(ACTUAL) MUCK TIME = 1.87- 5.82- 1.75- 8.50 0.00 HRS

——— " Yo oy b s T At

TOTAL CYCLE TIME 9.87 HRS

USE 2. - 18. HR SHIFTS

DAILY ADVANCE = 11.8 LF/ROUND X 2. X 18. ~» 9.87 = 24. LF/DAY
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HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
ITEM: TRANSFORMER GALLERY CAVERNH QUANTITY: 4B0.FT
PROJECT: SUSITHA 331.161 DATE: FEB 17,1984 -
FILE HO: 1563 £ST. BY RAM D-/OCD

BENCH EXCAVATIOHN

BENCH DIMENSIONS :

BCYZLF = 47.0

47.8 X 15.8 FT

X 15.8 ~ 27 = 26.1 BCY/LF

PERIMETER = 47.8 + 2 X 30.0 = 167.8 FT

' NUMBER OF HOLES:

LINE HOLES @ 24. IN CENTERS = 107.8 ~ 24. 7 12 = 54,

PATTERN HOLES

TOTAL HOLES

NUMBER OF DRILLS
NUMBER OF HOLES/DR

TOTAL LE OF HOLE =

= 47.0 X 30.8 7 25.00 FT-2/HOLE

96.
54. + 56. = 110.
6.

ILL = 118, 7 6. = 18.3

118, X(15.8 + 1) X 480.8/30.8 = 28134. LF

[l
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DIRECT COST ESTIMATE
TRANSFORMER GALLERY CGAVERN
SUSITNA 331.161

ITEM: QUANTITY: 400.FT
DATE: FEB 17,1984

PROJECT:
FILE NO: 1563 EST. BY RAI D/OEB

e
——._—_..-.-.—-.-_-_—.—.._—.—.,_—._.........—.—_._..——-._._._-——..-—._.-,-..__.—.._.—_.-_...-...._—......—........——-_—.—-——........._——..._

BACK-UP COMPUTATIONS

CYCLE TIME: MOVE IM DRILLS 1.00 HRS
DRILL 1iB. HOLES ¥ 16.8 DEPTH/ 68. FT/HR X 6. 4.88 HRS
1.GAD llB; HOLES ¥ 3.8 MIN/EA »58 MINZHR X 6. 1.10 HRS
SHOOT AND SMOKE 8.50 HRS

MUCKING OPERATION:

MUCK TIME = 783.33 BCY X 1.11 (0B)/ 296.31 = 2.94 HRS

(ACTUAL CYCLE) MUCK TIME = 2.94- 4.88- 1.18 = 8.08 HRS
TOTAL CYCLE TIME .48 HRS
USE 2. = 1B. HR SHIFTS
DAILY ADVANCE = 38.8 LF/ROUND X 2. X 18. » 7.48 = 88. LF/DAY

2

SR



ITEM: TRANS
PROJECT:
FILE NO: 156

p Y -

mEERNSOERSRSRERESE=E=-

CONSTRUCTI

DIRECT COST ESTIMATE

FORMER GALLERY CAVERN QUANTITY: 4B0.FT
SUSITHA 331.161 DATE: FEB 17.1984 -
3 ‘ EST. BY RAM D-0OEB

.——.....—._.-—_............—__.......—....-.-—_————-.-———.._.....__—.-——.-n._..._.-.-——---——._..-...—._.—
-—-....-__._...-..—-,._.........—-.——.-——--..—.—--——.—...._—.....__———_.—-——-—-——_.—.-—-...—..-.—_._._._

BACK-UP COMPUTATIONS

ON SCHEDULE :
1ST 8.8 FT e 12. LF/DAY (58.9 % @.9 DAYS
REMAINING 488, FT @ 24. FT/DAY 19.8 DAYS

BENCH EXCAVATION 488. FT & 80. FT/DAY 6.0 DAYS

ALLOWANCE FOR DELAYS & FAULTS 1.0 DAYS
ADDITIONAL TIME FOR ROCKBOLTING 1.5 DAYS
ADDITIONAL TIME FOR STEEL SUPPORTS 2.8 DAYS
ADDITIONAL TIME FOGR SHOTCRETING 1.8 DAYS
TOTAL EXCAVATION TIME 31.3 DAYS

B A D A E 3 coe e e
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| HARZA ENGINEERIHG COMPANY
DIRECT COST ESTIMATE
ITEM:  TRANSFORMER GALLERY CAVERN QUAHTITY: 488.FT
PROJECT: SUSITNA 331.161 DATE: FEB 17,1984 -
FILE NO: 1563 EST. BY RAM D/OEB
CREL) REQUIREMENTS
LABOR 2. - 10. WR SHIFTS HOURLY TOTAL
————————————————————————— COST PER
DESCRIPTION DAY SWING GWY TOTAL  RATE DAY

UQLKEP 1.9 1.8 9.9 2.9 39,13 782.60
SHIFTER 1.0 1.0 B.0 2.0 38.13 762.60
MIMER 6.0 6.9 9.0 12.0 35.64 4276.00
CHUCK TENDER 6.0 6.0 5.0 12.9 34.91 4189.20
BLASTING FOREMAN 1.9 1.9 0.0 2.9 38.13 762.60
BULLGANG FOREMAN 1.9 9.0 9.0 1.0 34.07 348.70
BULLGANG LABORERS 3.0 9.0 0.8 3.0 31.29 928.70
FEL OPERATOR 2.8 2.8 9.0 4.9 39.09 1563.60
ELECTRICIAN 8.5 8.5 9.0 1.0 44.74 447 .40
BOOM TRUCK OPERATOR 1.8 1.0 9.0 2.0 36.98 739.60
AIR COMPRESSOR OPERATOR 1.0 1.8 9.8 2.0 38.18 763.60
TRUCK DRIVERS 5.0 5.0 5.0 10.9 39.37 3937.00
SUBTOTAL 28.5 24.5 9.0  53.9 19584.4d
ALLOWANCE FOR UNSCHEDULED OVERTIME 8.8 % 9.00
TOTAL COST PER DAY ' $ 19504.40

" ot o O T o S D s D S D o i, S S S P o s A T . mnd SO Ao s e S G B B W e, s b (e B e e e B B B Bt S iy Wi S
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DIRECT COST ESTIMATE

ITEM: TRANSFORMER GALLERY CAVERNM QUANTITY: 480.FT
PROJECT: SUSITNA 331.161 DATE: FEB 17,1984 -
FILE HO: 1563 EST. BY RAM D/OEB

-——-._.-_..—_._._—_.-._._._....__—-——.._.._,_..._.._._.——--_.....—-.-.—.-.—.—-—.—...._—._.-_-....—.-.-—.—.-.-—-...._._—-.._—_
-_...\_.._.__._._._.._...._._____..__.___.._.__._._..........._._...._._..._.._._..._..__..._......_._._.__.._.._._..._......_...._._......_._.._._.._...._

EQUIPHENT HOURLY TOTAL
i COST PER

TYPE RATE paY
6.8 DRILLS 42.01 ¥ 28. HRS 5841.20
6.0 AIR COMPRESSORS 688 40.36 X 28. HRS 4343.20
3.8 FANS 18.87 X 28. HRS 604.28
4.8 DEWATERING PUMPS 5.26 X 208. HRS 420.806
1.8 EXPLOSIVE CARRIER 25.88 X 208. HRS 506.088
2.0 FEL 988 115.74 X 28. HRS 4629.68
1.8 MISCELLANEOUS 40.00 X 20. HRS 800.08
5.8 R 355 62.64 X 28. HRS 6264.00

SUBTOTAL 23183.00

DUTY FACTOR 75.0 %
To0TAL COST PER DAY = 23103.80 X 75.8-/108.8 = % 17327.25 7 DAY

—..--.——.—-——..—.—.—-—-——.————._—_—-—.——————————-———..——.—_——.—.—-—-—..—_.__....._—_..-_—...——-—.—.—_.—_f—..——._.—.——
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UNIT TOTAL

QUANTITY UNIT DESCRIPTION CosT COSTS
34275.31 BCY POWDER & CAPS 6.80 233072.08
119586.61 LF BITS & STEEL 8.40 47834.64
48.08 ER STEEL SUPPORTS (48 LB/FT) 4754.060 228192.00
249.00 ER ROCKBOLTS (1I5FT ) 127.00 38488.00
26.86 CY SHOTCRETE (3") 450.08 11760.08
480.00 LF MISCELLANEOUS 20.980 9600.908
488.60 LF AIR AND WATER DISCHARGE 36.60 ‘14400.080
489.00 LF FAM LINES 25.00 12060.90
480.880  LF ELECTRIC SUPPLIES 100.90 48000.060

..._.-_._..———-—.—_——_._.———_.——._—..——————_——.—._——.—_—.__.——_—_.———-—-——.———-—-—————.—_—...—._.—._.—_—._—_—
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ITEM:
PRDOJECT:
FILE NO:

- ad s g o £

HARZA ENGINEERING COMPANY
DIRECT COST ESTIMATE
TRANSFORMER GALLERY CAVERN QUANTITY: 488.FT
SUSITNA 331.161 DATE: FEB 17,1984 -

1563 EST. BY RAM D-OE

SUMMARY OF COSTS

seeeterererickikieksckieR

HUMBER OF DAYS
FOR EXCAVATION =  31. DAYS
LABOR COSTS:

21. ¥ % 19504.48 7 DAY  $ 689,935 1270.70
EQUIPMENT COSTS:

31. ¥ % 17327.25 7 DAY & 541,852 1128.86
MATERIALS & SUPPLIES: $ 635,278 1323.58
S Te S @ 15.2 OF LABOR % 88,440 184.25

—.—.——_—-.———-—.—u———.—.——.———_——--—————.—.——-—.-—_——.—-—-—.—.——-—-——.—-——_—-————.—

MARK UP FACTOR = ( 1 + 0.71008.) = 1.00

TOTAL PRICE = 1,875,567 X 1.8 = $ 1,875,507
UNIT PRICE PER LF = 1,875,587 7 488, = $ 3907.31 7/ LF
UNIT PRICE PER CY = 1,875,567 ~ 488, X 71.4 = & 54.72 7 CY

SIGHIFICANT RATIOS:
31, DAYS X 53. MEN ~» 488. LF = 3.45 MD/LF

]

- MAN-DAYS/LF

31. DAYS X 53. MEN ~  4808. LFs71.41 = 8.85 MD/CY

- MAN-DAYS/CY
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