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TUNNELS - WATANA 

IJ:CAVATION 

VIRECT UNIT COSTS 

Description 

Diversion Tunnel 39' Diameter 

Diversion Tunnel 48' Diameter 

Access Tunnel 35 X 28' (benched) 

Acees~ Tunnel 25 X 10 
Access Tunnel 10 X 10' 

Access Tunnel 12 X 14' 

Bus Tunnel Horizontal 22 X 22 

Bus Tunnel Inclined 16 X 16 

Access Tunnel to Gate Chamber 15X20 

Grouting Gallery 10 X 10' 

Grouting Gallery Inclined 10 X 10' 

Outlet Tunnel 31' Diameter 

Outlet Tunnel 31' Diameter- Inclined 

Manifold Tunnel 11' Dia 

Penstock 27' Dia 

Penstock 21' Dia 

Penstock 18' Dia 

Tailrace Tunnel-Modified Horseshoe 

Penstock Shafts 27' Dia 

~tout G&llery Shafts 10 X 10' 

Vent Shaft 8.5' Dia 

Access Shaft 23' Dia 

Bus Shaft 10.5' Dia 

- Transformer Gallery Cavern 

- Powerhouse Cavern 

- Surge Chatnbar 

.. 

$/LP 

2254 

2996 

2017 

1853 

707 

850 

1846 

1532 

1081 

539 

826 

2075 

2316 

766 

1816 

1342 

1128 

2140 

2918 

1497 

1289 

2359 

1266 

$54.72/BCY 

$51.00/BCY 

$63.14/BCY 

$/CY 

46.85 

42.29 

62.20 

110.09 

207.51 

150.55 

110.41 

166.47 

105.24 

158 .. 16 

242.30 

69.06 

77.06 

191.47 

75.34 

92.04 

105.36 

52.70 

137.59 

403.02 

613.65 

153.28 

394.87 
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=========================================================================== 
HARZA EHGIHEERIHG COMPANY 

DIRECT COST ESTIMATE 
ITEM: DIVERSION TUHHEL 39 FT E><CAVATED DIAI1ETER 
PROJECT: SUSITHA 
FILE NO: 1563 

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

===~======================================================================= 

BACK-UP COMPUTATIONS 

TUNNEL DIMENSIONS : 39.0 X 36.0 FT 

ANGLE OF ARCH = 2 X <ARCCOS 19.5 - 19.5 / 19.5 ) = 3. 14 RADIANS 

ARCH AREA= 0.5 X (19.5) **2 ( 3.14- SIN 3.14) = 597.3 FT-2 

BCY/l:.F =( 597.3 + 4.5 X 36.0)/27 = 28.1 BCY/LF 

PERIMETER= 3.14 X 19.5 + 2.0 X 4.5 + 36.0 ~ 106.3 FT 

HUMBER OF HOLES: 

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

AREA OF PATTERH = 759.3BFT-2 - 24.0/12.8 X 106.3 = 546.8 FT-2 

PATTERN HOLES @ 3. 0 X 3. 0 = 546. 8 / 9. 00 = 61. 

TOTAL HOLES = 54. + 61. = 115. 

NUMBER OF DRILLS = 1 - 6 -- DRILLS = 6. 

NUMBER OF HOLES/DRILL = 115. / 6. = 19 • 

DRILL 12.0 FT- PULL 11.0 FT 

TOTAL LF OF HOLE = 115. X 12./11. X 7220. = 904861. LF 

•. . ..• " ·-·- ·--~ ·-·. '----..C--''-'-'-----'-"~'·'-=-~1 ,. ,. '11!1111 ..._ . ._.... ~ r··Til ......... -~ -·~ >~ ~~.-. ._..... t~ 
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===~=========~=~===============~==============cc=========================== 

HARZ A EHG i NEER I NG COI1PANY 
DIRECT COST ESTIMATE 

ITEI"l: DIVERS ION TUNNEL 39 FT EXCAVATED D IAI1ETER QUANTITY: 7220.FT 
DATE: FEB 15 .. ~~~84 -
EST. BY RAM D/OEB 

PROJECT: SUSITHA 
FILE NO: 1563 

====================================================~;=d======~============ 

BACK-UP COMPUTATIONS 

CYCLE TIME: MOVE IN DRILLS 0.50 HRS 

DRILL 19. HOLES/J)RILL X 12.0 @ 60. FT/HR 3.83 HRS 

LOAD 19. HOLES/MINER @ 3.0 MIH/EA 1. 15 HRS 

SHOOT AND SMOI<E 0.50 HRS 

MUCKING OPERATION: 

BCY/LOAD = 7.00 X 0.85 X 0.60 = 3.57 

BCY/HR = 3.57 X 2. X 0.83 X 50.00 = 296.31 BCY/HR 

BCY/CYCLE = 28.12 BCY/LF X 11.0 LF = 309.34 

MUCK TIME= 309.34 BCY X 1.14 COB)/ 296.31 = 1.19 HRS 

ALTERNATING CREWS : 
<ACTUAL) MUCK TII·IE = 1.19- 3.83- 1.15- 0.50 0.00 HRS 

TOTAL CYCLE TIME 5.98 HRS 

USE 2. - 18. HR SHIFTS 

DAILY ADVANCE = 11.0 LF/ROUND X 2. X lB. / 5.98 = 37. LF/DAY 

~ ,. lll!l ... .. ,.. .;.:..; .. : .... ·~~::.c~~;.,;:.;x._~~; 

_'!llililliiiiii_­
,.~ ~---.!1 



n< ( 

' ' ' ' l 
i i 
' 1 

l 
j 

;"7'.:;:::;:-~, 

. . . , -- - , .. . . . ' . . . . . ~ . . . 

·~ ~ ' ~,. "·' ... ·,. 

n 

l,iR~ :us ·~-- c- ,_ ,_ ............. ..._ ..._ .,_ " ~ ,_ "- .,.... ~ ....... ...... ~ ,~ .~ ... .~ ·~ ·~ ~ ·~ ·~ .;~ 

===•======================================================================= 
HARZ A ENGINEER I HG COI1PAI'IY 

DIRECT COST ESTIMATE 
ITEM: DIVERS ION TUNNEL 39 FT E><CAVATED D !AMETER 
PROJECT: SUSITNA 
FILE NO: 1563 

QUANTITY: 7220.~T 

DATE: FEB 15~1984-
EST. BY RAM D/OEB 

=======~=========================~========~================================ 

BENCH EXCAVATION 

BENCH DIMENSIONS : 36.0 X 15.0 FT 

BCY/LF = 36.0 X 15.0 / 27 = 20.0 BCY/LF 

PERIMETER = 36.0 + 2 X 30.0 = 96.0 FT 

NUMBER OF HOLES: 

LINE HOLES @ 24. IN CENTERS = 96.0 / 24. / 12 = 48. 

PATTERN HOLES = 36.0 X 30.0 / 25.BB FT-2/HOLE = 43. 

TOTAL HOLES = 48. ~ 43. = 91. 

NUMBER OF DRILLS = 6. 

NUMBER OF HOLES/DR ILL = 91. / 6. = 15.2 

TOTAL LF OF HOLE= 91. XC15.0 + 1) X 7220.0/30.0 = 351181. LF 
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·=======================================~===============================~== 
HARZA EHGIHEER!HG COMPANY 

DIRECT COST ESTIMATE 
ITEM: DIVERSION TUHHEL 39 FT EXCAVATED DIAr1ETER 
PROJECT: SUSITNA 
FILE NO: 1563 

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

=======================================================r-====~============== 

BACK-UP COMPUTATIONS 

CYCLE TIME: MOVE IH DRILLS 0.50 HRS 

DRILL 91. HOLES X 16.0 DEPTH/ 60., FT/HR X 6. 4.05 HRS 

LOAD 91. HOLES X 3.0 MIH/EA /50 l1IN/HR X 6. 0. 91 HRS 

SHOOT AND SMOKE 0. 50 I-IRS 

MUCKING OPERATION: 

MUCK TIME= 60B.0B BCY X 1.14 COB)/ 296.31 = 2.31 HRS 

<ACTUAL CYCLE) MUCK TIME = 2.31- 4.05- 0.91 = 0.00 HRS 

TOTAL CYCLE TIME 5.97 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 30.0 LF/ROUHD X 2. X HJ. / 5.97 = 101. LF/DAY 

~~~'.11 
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a===============c~============================================~============ 

HARZA ENGINEER lNG COl"IPANY 
DIRECT COST ESTif1ATE 

ITEM: DIVERSION TUNNEL 39 FT E>(CAVATED DIA~1ETER 
PROJECT: SUSITNA 
FILE NO: 1563 

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

DaQ============================cgcccccaca=a=cac~c=cccc==ccccccQ=======ccaca 

BACK-UP COMPUTATIONS 

CPHSTRUCTION SCHEDULE : 

1ST 200.0 FT @ 18. LF/DAY (50.0 %) 10.9 DAYS 

REMAINING 7020. FT@ 37. FT/DAY 190.8 DAYS 

BENCH EXCAVATION 7220. FT @ 1 B 1. FT /DAY 7 1. 8 DAYS 

TURN UNDER AT TUNNEL PORTALS 4.8 DAYS 

ALLOlJANCE FOR DELAYS B. FAULTS 4.0 DAYS 

ADDITIONAL TIME FOR ROCKBOLTING 2.0 DAYS 

ADDITIONAL TIME FOR STEEL SUPPORTS 6.0 DAYS 

ADDITIONAL TIME FOR SHOTCRETING 1.0 DAYS 

--------------------------------------------------
TOTAL EXCAVATION TIME 290.4 DAYS 
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==================~=============~========~================================= 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM~ DIVERS I ON TUNNEL 39 FT EXCAVATED D I At1ETER 
PROJECT: SUSITNA 
FILE NO: 1563 

QUANTITY: 7228.FT 
DATE: FEB 15 .. 1984-
EST. BY RAM D/OEB 

===~==~=======·=====~==========~======~===================================== 

CREW REQUIREMENTS 
-------------------------------------------·---------------------·-----------

LABOR 2. - 10. HR SHIFTS HOURLY TOTAL 
------------------------- COST PER DESCRIPTION DAY SWIHG GWY TOTAL RATE DAY 

' ---------------------------------------------------------------------------WALKER l.B 1.0 B.0 2.0 39. 13 782. 6'10 SHIFTER 1.0 1.0 0.0 2.0 38. 13 . 762. G:ID MIHER 6.0 6.0 0.0 12.0 35.64 4276.810 CHUCK TENDER 6.0 6.0 0.0 12,. 0 34.91 4189.21E) 
BLASTING FOREMAN 1.0 1.0 0.0 2~B 38. 13 762.6[a 
FEL OPERATOR 2.0 2.0 0.0 4 .. 0 39.09 1563.61ID ELECTRICIAN 0.5 0.5 0.0 1..0 44.74 447.40 
AIR COMPRESSOR OPERATOR 1.0 1.0 0.0 2 .. 0 38. 10 763.61() 
TRUCK DRIVERS 5.0 5.0 0.0 10.:0 39.37 393:7.00 
---------------------------------------------------------------------------SUBTOTAL 23.5 23.5 0.0 47.10 1748!5. 40 
---------------------------------------------------------------------------
ALLOWANCE FOR UNSCHEDULED OVERTIME 0.0 Y. IEJ .00 

TOTAL. COST PER DAY $ 17485.40 
---------------------------------------------------------------------------

;~,I· 
; . ~: ~""""-·""-~"~ 

<.. •• ~· ' ., -~· .... ..,;..,:. •• :0.-.- .., •.• tt--:.:0..~ .. ..c.,...,..:.,,.,..;,;,..~·..A:;:. .. ~.::;.~:..:...~ ,.. .f .. Y ~ ~ ~ ~ ~ ~ -~ :lllll 



~n: 
' ' 

r 

' . 

'U·'I I i ' [ 

1 

....___._. ~ ~ ~ ._,..,.._ 
-~ ~ ~ ~ ~ \L .!L!9!1 

==~====================================::========~========================cc 

HAI~ZA ENGINEER IHG C0~1PANY 
DIRECT COST ESTIMATE 

I TEJ·~: DIVERS I ON TUNNEL 39 FT EXCAVATED D I A METER QUANTITY: 7220.FT 
DATE: FEB 15,1984-
EST. BY RAt··J D/OEB 

PROJECT: SUSITHA 
FILE NO: 1563 

==================~=================================================~====== 

. EQUIPMENT REQUIREMENTS 
--------------------------·-------------------------------------------------·-

EQU I Pf·IENT 
41> 

TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------
6.0 .DRILLS 42.01 X 20. HRS 5041.20 
6.0 AIR COMPRESSORS 600 40.36 X 20. HRS 4843.20 
3.0 FANS 10.07 X 20. HRS 604.20 
4~0 DElJATERING PUt-lPS 5.26 X 20. HRS 420.8£1 
2.0 FEL 988 115.74 X 28. HRS 4629.68 
5.0 R 35S 62.64 X 28. HRS 6264.88 

-------------------------------------~-------------------------------------
SUBTOTAL 21803.00 
DUTY FACTOR 75.0 r. 
TOTAL COST PER DAY = 21803,06 X 75.0/108.0 = $ 16352.25 / DAY 

------------------------------0--------------------------------------------

----------------------~---
• MATERIALS AND SUPPLIES 

--------------------------------~------------------------------------------

QUANTITY UNIT DESCRIPTION 
UNIT 
COST 

TOTAL 
COSTS 

---------------------------------------------------------------------------
347441.19 BCY 

********* LF 150.00 EA 
7500.00 EA 

410.00 CY 
7220.00 LF 
7220.00 LF 
7220.00 LF 

POWDER &.CAPS 
BITS & STEEL 
STEEL SUPPORTS (40 LB/FT) 
ROCKBOLTS (15FT) 
SHOTCRETE (3") 
A1R AND WATER DISCHARGE 
FAN LINES 
ELECTRIC SUPPLIES 

6.80 
0.40 

4250.00 
127.00 
450.00 
30.00 
25.80 

100.08 

2362600.08 
502416.76 
637500.00 
952500.80 
184'100.00 
216600.80 
188500.08 
722008.00 . -----------------------·----------------------------------------------------

TOT1'4L COST FOR MATERIAL AI'ID SUPPLIES $ 5758616.85 
---------------------------------------------------------------------------
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===================================================~===============:===-=== 
HARZA ENGINEERING COMPANY. 

DIRECT COST ESTH1ATE 
ITEM: DIVERS ION TUI·INEL 39 FT E><CAVATED D IA~1ETER 
PROJECT: SUSITNA 
FILE NO: 1563 

QUANTITY: 7220.FT 
])ATE: FEB 15 .. 1904-
EST. BY RAM D/OE8 

======================================================Q=c================== 

SUMMARY OF COSTS 
***~l<:f~*****:"**:t<:l'* 

NUf1BER OF DAYS 
FOR EXCAVATION = 290. DAYS 

LABOR COSTS: 
290. X $ 17485.40 / DAY $ 5 .. 077,996 783.32 

EQUIPMENT COSTS: 
290. X $ 16352.25 / DAY $ 4 .. 748,914 657.74 

MATERIALS & SUPPLIES: $ 5,.758,616 797.59 

S T & S +/-15Y. OF LABOR $ 692 .. 130 95.86 

--------------------------------------------------------TOTAL DIRECT COST $ 16,277,658 2254.52 
---------------------------------------------------------
MARK UP FACTOR = ( 1 + 0./100.) = 1.00 

TOTAL PRICE = 16 .. 277 .. 658 X•1.80 = $ 16~277 .. 658 

UNIT PRICE PER LF = 

UHIT PRICE PER CY m 

SJGNIFICAHT RATIOS: 

16 .. 277~658 / 7220. • $ 2254.52 / Lf 

16~277,658 / 7220. X 48.1 = $ 46.85 / 

- MAN-DAYS/LF = 290. DAYS X 47. MEN / 7220. LF = 1. 1~9 MD/LF 

- MAN-DAYS/CY = 290. DAYS X 47. 11EN / 7220. LF/48. 12 = 0.04 MD/C 
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===========~=============================================================== 
HARZA ENGINEERING COI"tPANY 

DIRECT COST ESTIMATE 
ITEM: ACCESS TUNNEL 35 X 28 FT HEIGHT 
PROJECT: SUSITNA- 331.128 
FILE NO: 1563 

QUANTITY: 2970.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

=====~=========·==~========================================================= 

BACK-UP COf"IPUTATIOHS 

TUNNEL DIMENSIONS : 28.0 X 35.0 FT 

ANGLE OF ARCH= 2 X CARCCOS 20.0- 10.4/20.0) = 2.14 RADIANS 

ARCH AREA = 0.5 X C20.0) **2 ( 2.14 - SIN 2.14 ) = 259.6 FT-2 

BCY/LF :.::( 259.6 + 5.6 X 35.0)/27 = 16.9 BCY/LF 

PERIMETER= 2.14 X 20.0 + 2.0 X 5.6 + 35.0 = 89.0 FT 

HUMBER OF HOLES: 

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

AREA OF PATTERN = 455.62FT-2 - 24.0/12.0 X B9.0 = 277.6 FT-2 

PATTERH HOLES @ 3.0 X 3.0 • 277.6 / 9.08 = 31. 

TOTAL HOLES = 45. + 31. = 76. 

NUMBER OF DRILLS = 3 - 2 -- DRILLS = 6. 

HUMBER OF HOLES/DRILL = 76. / 6. = 13. 

DRILL 12~0 FT- PULL 11.0 FT 

TOTAL LF OF HOLE = 76. X 12./11. X 2970. = 247369. LF 
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==========================================~======c====·===================== 
HARZ A ENG I t·IEER I NG CO~!PANY 

DIRECT COST ESTII1ATE 
ITEt-1: ACCESS TUNNEL 35 ~< 28 FT HEIGHT 
PROJECT: SUS I TI1A - 331. 128 
FILE NO: 1563 

QUANTITY: 29?0.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

==================·===============================================~========= 

BACK-UP COMPUTATIONS 

CYCLE TIME: MOVE IN DRILLS 1.88 HRS 

DRILL 13. HOLES/DRILL X 12.8 @ 68. FT/HR 2.54 HRS 

LOAD 13. HOLES/MINER @ 3.0 MIN/EA 8.76 HRS 

SHOOT AND St'IOKE 8.50 I-IRS 

MUCKING OPERATION: 

BCY/LOAD =12.58 X 0.85 X 0.68 ~ 6.37 

BCY/HR = 6.37 X 1. X 8.83 X 58.00 = 264.56 BCY/HR 

BCY/CYCLE = 16~87 BCY/LF X 11.0 LF = 185.62 

11UCK TIME "" 185.62 BCY X 1. 20 COB)/ 264.56 = 0. 04 HRS 

TO-iAL CYCLE TIME 5.65 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 11'.0 LF/ROUND X 2. X 10. / 5.65 = 39. LF/DAY 
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================================~====~==============·=========:============= 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: ACCESS TUNNEL 35 X 28 FT HEIGHT 
PROJECT: SUSITiiA- 331.120 
FILE NO: 1563 

QUANTITY: 297B.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

=========================================================================== 

BENCH EXCAVATION 

BENCH DIMENSIONS : 35.0 X 12.0 FT 

BCY/LF = 35.0 X 12.0 / 27 = 15.6 BCY/LF 

PERil"tETER = 35.0 + 2 X 30.0 = 95.0 FT 

NUMBER OF HOLES: 
I 

LIHE HOLES @ 24. IN CENTERS = 95.0 / 24. / 12 = 48. 

PATTERN HOLES = 35.8 X 30.0 / 25.08 FT-2/HOLE = 42. 

TOTAL HOLES = 48. + 42. = 90. 

NUMBER OF DRILLS = 6. 

NUMBER OF HOLES/DRILL • 90. / 6. • 14.9 

TOTAL LF OF HOLE = 90. X< 12.0 + 1) X 2970.0/38.0 = 115187. LF 
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==========================~===========================================~==== 
HARZA ENGINEERING CO~PANY 

DIRECT COST ESTIMATE 
ITEl1: ACCESS TUNNEL 35 X 28 FT HEIGHT 
PROJECT: SUSITNA- 331~120 
FILE NO: 1563 

QUANTITY: 2970.FT 
DATE: FE8 16,1984-
EST. BY RAM D/OEB 

===================~===============ccc:c=================================== 

BACK-UP COMPUTATIONS 

C'r'CLE TitlE: !"lOVE IN DRILLS 1.00 HRS 

DRILL 98. HOLES X 13.0 DEPTH/ 60. FT/tiR X 6. 3.23 HRS 

LOAD 90. HOLES X 3.0 MIN/EA /50 MIH/HR X 6. 8.98 HRS 
. 

SHOOT AND SMOKE 8.50 HRS 

MUCKING OPERATION: 

MUCK TIME= 466.67 BCY X 1.2B (08)/ 264.56 = 2.11 HRS 

(ACTUAL CYCLE) MUCK TIME= 2.11- 3.23- 0.90 = 8.00 HRS 

TOTAL CYCLE TIME 5.63 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE a 30.0 LF/ROUND X 2. X 10. / 5.63 a 107. LF/DAY 

,.'!" 

r 
~· 

{( 



. . 
.. M - -- --::---.- I • t o .. f" o • 

. -

··.n······.,.~ ~ ! 
l ! 
; 1 
: : 

' 

l 
i 

~ ·~ ~>~~ ~· 1J!!I! ~ 
r~~ -:111!1 ...._ 

·~ ~ ~ '~ ~ ~ 

·================================================================~========= 
HARZA ENGINEERING COI·IPAHY 

DIRECT COST ESTII1ATE 
ITEt'J: ACCESS TUNNEL 35 X 28 FT HEIGHT 
PROJECT: SUSI~iA- 331.120 
FILE NO: 1563 

QUANTITY: 2970.FT 
DATE: FEB 16~1984-
EST. BY RAi1 D/O:::e 

===============~=====================================·========~============= 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 208.0 FT @ 19. LF/DAY (50.0 ~) 10.3 Dr:IYS 

REt-tA I HI NG 2770. FT @ 39. FT /DAY 71. 1 DAYS 

BENCH EXCAVATION 2970. FT@ 107. FT/DAY 27.9 DAYS 

TURN UNDER AT TUNNEL PORTALS 4.0 DAYS 

ALLOWANCE FOR DELAYS & FAULTS 6.0 DAYS 

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 

,. 
·~ -..... ~ ~ ~· 1!1.111 

• 
~ 

() 



1 :n .. : : ~ 

i i 
,: ! 

I 
~ 

~ ,._~ ·~ ~ ~ ~ ....,_ ~ ,_ .,_ -- ._ -~ ~ ._ ._ ._ ._ ._ [~ -~ \~ ··.~ ··---~ _.....,~-- -~ ~~ -~ ~ ~ -~ :::~ ·~ ~ ~ ~ ·:::-.=~ ~ 

=================:===============================================e===~===== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTII"IATE 
ITEM: ACCESS TUNNEL 35 X 28 FT HEIGHT 
PROJECT: SUSITNA- 331.128 
FILE HO: 1563 

QUANTITY: 2970.FT 
DATE: FEB 16,19S4-
EST. BY RAM D/OEB 

' ~~=======================================Q================================= 

CREW REQUIREMENTS 
------------------------------------------·~----------~---------------------LABOR 

DESCRIPTION 

2. - 10. HR SHIFTS HOURLY 
-------------------------
DAY SWING GWY TOTAL RATE 

TOTAL 
COST PER 
DAY 

----------------------------------------------------------------------------WALKER 1.0 1.0 0.0 2.0 39. 13 782.60 SHIFTER 1.0 1.0 0.0 2.0 38. 13 762.60 MINER 6.0 6.0 0.0 12.0 35.64 4276.80 CHUCK TENDER 6.0 6.0 0.0 12.0 34.91 4189.20 BLASTIHG FOREMAN 1.0 1.0 0.0 2.0 38. 13 762.60 FEL OPERATOR 1.0 1.0 0.0 2.0 39.09 781.80 • ELECTRICIAN 0.5 0.5 8.0 1.0 44.74 447 • .::!0 
AIR COI1PRESSOR OPERATOR 1.0 1.0 0.0 2.0 38. 18 763.60 TRUCK DRIVERS 3.0 3.0 0.0 6.0 39.37 2362.20 
---------------------------------------------------------------------------
SUBTOTAL 20.5 20.5 B.0 41.0 15128.80 
---------------------------------------------------------------------------
ALLOWANCE FOR UHSCHEDULED OVERTIME 0.0 r. B.00 

TOTAL COST PER DAY $ 15128.80. 
------------------------------------------------------------------~--------
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=============================================================~============= 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: ACCESS TUNNEL 35 X 28 FT HEIGHT 
PROJECT: SUSITNA- 331.120 
FILE NO: 1563 

QUANTITY: 2970.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

===============~===·=============:=======================~================== 

EQU I PI1ENT REQU I REt'IENTS 
-------------------------------------------------------~-------------------EQUIPMENT 

* TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------
6. 0 DR.ILLS 42.01 X 20. HRS 5041.20 
6.0 AIR COMPRESSORS 600 40. 36 X 20 .. HRS 4843.20 
3.0 FANS 10.07 X 20. HRS 604.20 
4 ~ B DEWATER I NG PU~1PS 5.26 X 20. HRS 420.80 
1.0 FEL 992 201. 13 X 20. HRS 4022.60 
3.0 R 50S 84.19 X 20. HRS 5051.40 

---------------------------------------------------------------------------
SUBTDTOL 19983.40 
DUTY FACTOR 75.0 Y. 

TOTAL COST PER DAY= 19983.40 ,X 75.0/108.0 = $ 14987.55 /DAY 
---------------------------------------------------------------------------

--------------------------
MATERIALS AND SUPPLIES 

---------------------------------------------------------------------------
QUANTITY UNIT DESCRIPTION 

UNIT 
COST 

TOTAL 
COSTS 

---------------------------------------------------------------------------
96318.33 BCY 

362555.22 LF 
60.00 EA 

3000.00 EA 
110.00 CY 

2970.00 LF 
2970.00 LF 
2970.00 LF 

PD~JDER 8. CAPS 
BITS 8. STEEL 
STEEL SUPPORTS (40 LB/FT) 
ROCKBOLTS (15FT) 
SHOTCRETE (3") 
AIR AND WATER DISCHARGE 
FAN LINES 
ELECTRIC SUPPLIES 

6.80 
0.40 

3120.00 
127.00 
450.00 
30.00 
25.00 

100.0EJ 

654964.63 
145022.B9 
187200.0EJ 
381080.00 

49500.00 
89100.00 
74250.00 

2970EJ0.00 
---------------------------------------------------------------------------

TOTAL COST FOR MATERIAL AHD SUPPLIES$ 1878036.72 
----------------------------------------------------------------------------
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;:=====================================================================~=== 
HARZA ENGINEERING COI1PANY 

DIRECT COST ESTII1ATE 
ITEM: ACCESS TUNNEL 35 X 28 FT HEIGHT 
PROJECT: SUSITNA- 331.128 
FILE NO: 1563 

QUANTITY: 2970.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

==========================================:=============~================== 

SUMMARY OF COSTS 
****~1:*~1:**~~<****:1<!1< 

NUMBER OF DOYS 
FOR E><CAVAT I ON = 127. DAYS 

LABOR COSTS: 
127. X $ 15128.80 / DAY $ L917 .. 169 645.51 

EQUIPMENT COSTS: 
127. X$ 14987.55 /DAY $ 1..899 .. 270 639.48 

MATERIALS & SUPPLIES: $ L878 .. B36 632.34 

S T & S @ 15.~ OF LABOR $ 296 .. 490 99.83 

--------------------------------------------------------TOTAL DIRECT COST $ 5~998 .. 966 2017.16 
--------------------------------------------------------
MARK UP FACTOR = ( 1 + 0./100.) = 1.00 

TOTAL PRICE = 5~990.-966 X 1.00 = $ 5 .. 990 .. 966 

UNIT PRICE PER LF • 5.,990 .. 966 / 2970. a$ 2017.16 / LF 

~ 

UNIT PRICE PER CY = 5,990 .. 966 / 2970. X 32.4 = $ 62.20 / CY 

SIGNIFICANT RATIOS: 

- f1AH-DAYS/LF = 127. DAYS X 41. f"IEN / 2978. LF = 1. 75 MD/LF 

- MFJH-DAYS/CY = 127. DAYS X 41. ~IEH / 29?8. LF/32.43 = 8.05 MD/CY 

•.. ,.& .. .... _ .......... . 
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=~==========================================================~============== 
HARZ A ENG I HEER I NG COI''IPANY 

DIRECT COST ESTIMATE 
ITEM: ACCESS TUNNEL 25 X 20 FT HEIGHT 
PROJECT: SUSITNA- 331.121 
F 1LE NO: 1563 

QUANTITY: 180.~T 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

c==c==========c===========~=c====c=Qca===c===================ccc~===~gc~ccc 

BACI(-UP COMPUTATIONS 

TUNNEL DIMENSIONS : 20.0 X 25.0 FT 

ANGLE OF ARCH= 2 X (ARCCOS 16.0- 6.3 / 16.0) = 1.83.RADIONS 

ARCH Af~EA = 0.5 X !16.0) **2 ( 1.83- SIN 1.83) = 110.7 FT-2 

BCY/LF =( 110.7 + 13.8 X 25.0).127 = 16.8 BCY/LF 

PERIMETER = 1.83 X 16.0 + 2.B X 13.8 + 25.0 = 81.8 FT 

NUMBER OF HOLES: 

LINE HOLES @ 24. IN CENTERS :: 81.8 / 24. / 12 = 41. 

AREA OF PATTERN = 454.43FT-2 - 24.0/12.0 X 81.8 = 290.8 FT-2 

PATTERN HOLES @ 3.0 X 3.0 = 290.8 / 9.00 = 33. 

TOTAL HOLES = 41. + 33. = 74. 

NUMBER OF DRILLS = 2 - 2 . -- DRILLS = 4. 

HUMBER OF HOLES/DRILL = '74. / 4. a 19. 

DRILL 12.0 FT- PULL 11.0 FT 

TOTAL LF OF HOLE a 74. X 12./11. X 180. =. 14573. LF 
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====================:============================c================:=.=~===== 
HARZA ENGINEERING COtPANY 

DIRECT COST ESTB'IATE 
ITEM: ACCESS TUNNEL 25 X 20 FT HEIGHT 
PROJECT: SUSITNA- 331.121 

QUANTITY: 180.FT 
DATE: FEB lG,l984-
EST. BY r~Af'1 D/OEB FILE NO: 1563 

=========================================a================================= 

BACI<-UP COMPUTATIONS 

CYCLE TIME: MOVE IN DRILLS 1.80 HRS 

DRILL 19. HOLES/DRILL X 12.0 @ 60. FT/HR 3.71 HRS 

LOAD 19. HOLES/J1IHER @ 3. 0 I"JIH/EA 1. 11 HRS 

SHOOT AND SMOKE 0.50 HRS 

MUCKING OPERATION: 

BCY/LOAD c 7.00 X 0.85 X 0.60 = 3.57 

BCY/1-fR = 3.57 X 1. X 0.83 X 50.00 = 148. 15 BCY/HR 

BCY /CYCLE = 16.83 BCY/LF X 11.0 LF = .185. 14 

HUCK TIME a 185.14 BCY X 1.18 <OBl/ 148.15 = 1.47 HRS 

ALTERI'JATING CREWS : 
(ACTUAL) MUCK Tli"IE = 1.47- 3.71- 1.11- 0.50 0.00 HRS 

TOTAL CYCLE TIME 6.32 HRS 

USE 2. - HJ. HR SHIFTS 

DAILY ADVANCE = 11.8 LF/ROUND X 2. X 10. / 6. 32 = 35. LF/DAY 
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c========================c========================~=~======c=============== 

HARZA EHG I HEER I HG COI1PAHY 
DIRECT COST ESTIJ"'ATE 

ITEM: ACCESS TUNNEL 25 X 20 FT HEIGHT 
PROJECT: SUSJTI~A- 331.121 
FILE NO: 1563 

OUAHTITY: 180.FT 
DATE: FEB 16~1904-
EST. BY RAM D/OEB 

=======~====:=============~================================================ 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 40.0 FT@ 17. LF/DAY (50.0 %) 2.3 DAYS 

REMAINING 140. FT @ 35. FT/DAY 4.0 DAYS 

ALLOWANCE FOR DELAYS & FAULTS l.B DAYS 

ADDITIONAL TIME FOR ROCI<BOL TING 8.5 DAYS 

ADDITIONAL TIME FOR STEEL SUPPORTS 1. 5 DAYS 

--------------------------------------------------
TOTAL EXCAVATION TIME 9.3 DAYS 
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•=======•=======================•====~=~=m~====~=========================== 
HARZA ENGINEERING COMPANY 

DIRECT COST EST I 11ATE 
ITEM: ACCESS TUNNEL 25 X 20 FT HEIGHT 
PROJECT: SUS ITNA - 331. 121 
FILE NO: 1563 

QUANTITY: 180.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

=========================================================================== 

CREW REQUIREMENTS 
-------------------------------------------------------------~-------------LABOR 

DESCRIPTION 

2. - 10. HR SHIFTS HOURLY 
-------------------------
DAY SWING GWY TOTAL RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------
WALKER 1.0 1.0 0.0 2.0 39. 13 782.60 
SHIFTER 1.0 l.B 0.0 2.0 38. !3 762.60 MINER 4.0 4.0 0.0 8.0 35.64 2851.20 
CHUCK TENDER 4.0 4.0 0.0 8.0 34.91 2792.80 
BLASTING FOREMAN 1.0 l.B 0.0 2.0 38. 13 762.60 
FEL OPERATOR 1.0 1.0 a.e 2.0 39.09 781.88 
ELECTRICIAN 0.5 0.5 0.0 1.0 44.74 447.40 
A I R COI1PRESSOR OPERATOR 1.0 1.0 0.0 2.0 38. 10 763.68 
TRUCl< DRIVERS 3.0 3.0 0.0 6.8 39.37 2362.20 
------------------------------·----------------------------------------------
SUBTOTAL 16.5 16.5 0.0 33.0 12306.80 
---------------------------------------------------------------------------
ALLOWANCE FOR UNSCHEDULED OVERTIME 0.0 'Y. 0.80 

TOTAL COST PER DAY $ 12306.80 
----------------------~---------------------------------------------~-- ·---
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=======~==============~:~=====~==.==========================~=============== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTit1ATE 
ITEM: ACCESS TUNNEL 25 X 20 FT I·IEIGHT 
PROJECT: SUS I TNA - 331. 121 
FILE NO: 1563 

QUANTITY: 180.FT 
DATE: FEB 1G~19U4-
EST. BY RAM D/OEB 

========c===================g======================,======================== 

EQU I PMENT REQU I!REMENTS 
-------------------~------------------· _________________ t ___________________ _ 

' 
EQUIPI1EHT 

* TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DA'( 

-------------~----------------------------------------------~-----~--------
4.0 AIR TRACK DRILLS 
4.8 AIR COMPRESSORS 600 
3.8 FANS 
4. 0 DEWATERING PUI1PS 
1.0 FEL 988 (7 CY) 
3.0 R 35S 

42.01 X 20. HRS 
48.36 X 28. HRS 
10.07 X 20. HRS 
5.26 X 20. HRS 

115.74 X 20. HRS 
62.64 X 28. HRS 

3368.88 
3220.80 

604.20 
4ZB.B0 

2314.. 00 
3750.40 

---------------------------------------------------------------~--~---------
SUBTOTAL 13687.80 
DUTY FACTOR 75. 0 :~ 

TOTAL COST PER DAY = 13687.80 X 75.0/180.0 = $ 10265.85 /DAY 
---------------------------------------------------------------------------

--------------------------
MATERIALS AND SUPPLIES 

---------------------------------------------------------------------------
QUANTITY UNIT DESCRIPTION 

UNIT 
COST 

TOTAL 
COSTS 

----------------------------------------------------------------------------
3829.56 BCY 

14572.94 LF 
12.00 EA 

18fl .. 00 EA 
5.00 CY 

180.00 LF 
180.00 LF 
180.00 LF 

POMDER e. CAPS 
BITS 8. STEEL 
STEEL SUPPORTS (40 LB/FT) 
ROCI<BOL TS ( 15FT ) 
SHOTCRETE (3 11

) 

AIR AND LJATER DISCHARGE 
FAN LINES 
ELECTRIC SUPPLIES 

6.80 
B.4B 

2272.80 
127.80 
450.00 
30.00 
25.00 

100.00 

20681.04 
5829. 18 

27264.00 
22860.00 

2258.80 
5400.08 
--1500.00 

18000.00 . ---------------------------------------------------------------------------
TOTAL COSl. FOR MATERIAL AND SUPPLIES $ 106704.22 

----------------------~-----------------------------------------------------
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===========:===~===================================-=======:.==============~= 
HRRZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: ACCESS TUNNEL 25 X 28 FT HEIGHT 
PROJECT: SUS I TNA - 331 . 121 
FILE NO: 1563 

QUANTITY: 188.fT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

============================================:==================-========~=== 

SUMt'lf.lRY OF COSTS 
~~,~:<:1'**:''***:''*~1<*:1,:1<:1< 

HUMBER OF DAYS 
FOR EXCAVATIOII = 9. DAYS 

LABOR COSTS: 
9. X $ 12306.80 / DAY $ 

EQUIPMENT COSTS: 
9. X $ 10265.B5 / DAY $ 

MATERIALS & SUPPLIES: $ 

S T & S +/-15~ OF LABOR $ 

114 .. 747 

95~717 

106 .. 704 

16,. 35'8 

637.49 

531.77 

592.80 

90.88 

--------------------------------------------------------
TOTAL DIRECT COST $ 333,.528 1852.93 
--------------------------------------------------------
MARK UP FACTOR = ( 1 + 0./100.) = 1.00 

TOTAL PRICE = 333,528 X 1.88 = $ 333,528 

UNIT PRICE PER LF = 333,528 / 180. = $ 1852.93 / LF 

UNIT PRICE PER CY = 333,528 / 180. X 16.8 = $ 110 09 / 

SIGNIFICANT RATIOS: 
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MAN-DAYS/LF = 9. DAYS X 33. MEN / 180. LF = 1. 71 MD/LF 

- MAH-DAYS/CY = 9. DAYS X 33. MEN / 188. LF/16.83 = 0.10 MD/C 
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======================================================~==================== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: ACCESS TUNNEL 10 X 18 FT HEIGHT 
PROJECT: SUSITNA- 331.123 
FILE NO: 1563 

QUANTITY: 57B.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

=============================================~c=======================~==== 

BACK-UP COMPUTATIONS 

TUNNEL DIMENSIONS : 18.0 X 10.8 FT 

ANGLE OF ARCH = 2 X (ARCCOS 6.0 - 2.8 / 6.0 ) = 2.00 RADIANS 

ARCH AREA = 0.5 X ( 6.E)) **2 ( 2~08 - SIN 2.00 } = 19.6 FT-2 

BCY/LF =( 19.6 + 7.3 X 10.0)/27 = 3.4 BCY/LF 

PERIMETER = 2.80 X 6.0 + 2.0 X 7.3 + 18.0 = 36.5 FT 

NUMBER OF HOLES: 

LINE HOLES @ 18. IN CENTERS = 36.5 / 18. / 12 = 25. 

AREA OF PATTERN = 92.05FT-2 - 18.0/12.0 X 36.5 = 37.3 FT-2 

PATTERN HOLES@ 3.0 X 3.B = 37.3 / 9.00 = 5. 

TOTAL HOLES = 25. + 5. = 29. 

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

NUMBER OF HOLES/DRILL = 29. / 2. = 15. 

DRILL 9.0 FT - PULL 8.B FT 

TOTAL LF OF HOLE = 29. X 9./ 8. X 570. = 18896. LF 
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====~========================================================~============= 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: ACCESS TUNNEL 10 X 10 FT HEIGHT 
PROJECT: SUSITNA- 331.123 
FILE NO: 1563 

QUANTITY: 570.FT 
DATE: FEB 16,1984-
EST. BY RAM D/0~8 

============================cc=====cc~c~================~c====c=ccc===~~=== 

BACK-UP COMPUTATIONS 

CYCLE TrME: MOVE IN DRILLS 0.50 HRS 

DRILL 15. HOLES/DRILL X 9.0 @ 60. FT/HR 2.21 HRS 

LOAD 15. HOLES/MINER @ 3.0 MIN/EA 0.88 HRS 

SHOOT AND SMOKE 0.50 HRS 

MUCKING OPERATION: 

BCY/LOAD = 2.00 X 0.85 X 0.60 = 1.82 

BCY /HR = 1. 02 X 1. X B. 83 X 40. 08 = 33. 86 BCY /HR 

BCY/CYCLE = 3.41 BCY/LF >< 8.0 LF = 27.27 

MUCK TIME = 27.27 BCY X 1.30 (08)/ 33.86 = 1.04 HRS 

ALTERNATING CREWS : 
(ACTUAL) MUCK TIME = 1.04- 2.21- 0.88- 0.50 

TOTAL CYCLE TIME 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 8.6 LF/ROUND X 2. X 10. / 4.09 = 39. LF/DAY 

0.00 HRS 

4. 09 HRS 
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==========================================================================~ 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: ACCESS TUNNEL 18 X 10 FT HEIGHT 
PROJECT: SUSITNA - 331. 123 
FILE NO: 1563 

QUANTITY: 570.FT 
DATE: FEB 16~19R4-
EST. BY RAM D/OEB 

=========================================================================== 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 30.0 FT @ 20. LF/DAY (58.0 Y.) 1.5 DAYS 

REI1A IN lNG 540. FT @ 39. FT/DAY 13.0 DAYS 

ALLOWANCE FOR DELAYS & FAULTS 2.0 DAYS 

ADDITIONAL TIME FOR ROCKBOLTING 8.5 DAYS 

ADDITIONAL TIME FOR STEEL SUPPORTS 1.5 DAYS 

ADDITIONAL TIME FOR SHOTCRETE (3 11 ) 0.5 DAYS 

--------------------------------------------------
TOTAL EXCAVATION TIME 19.9 DAYS 
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==~==========~===================================c========================= 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: ACCESS TUNNEL 10 X 10 FT HEIGHT 
PROJECT: SUSITHA- 331.123 
FILE NO: 1563 

QUANTITY: 570.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

======================~=======================~============================ 

CREW REQUIREMENTS 
---------------------------------------------------------------------------LABOR 

DESr.RIPTION 

2. - 10. HR SHIFTS HOURLY 
-------------------------
DAY SWIHG GLJY TOTAL RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------WALKER 1.0 1.0 a.0 2.0 39. 13 782.60 
SHIFTER 1.0 1.0 0.0 2.0 38. 13 762.60 
MINER 2.0 2.0 o.a 4.8 35.64 1425.60 
CHUCK TENDER 2.0 2.0 0.0 4.0 34.91 1~:96. 40 
BLASTING FOREMAN 1.8 1.0 a.a 2.0 38. 13 762.60 
FEL OPERATOR 1.0 1.0 a.a 2.0 39.09 781.80 
ELECTR I C I fW 0.5 0.5 ~La 1.0 44.74 447.40 
A I R COfvJPRE:.>SOR OPERATOR 1.0 1.0 a.0 2.0 38. 18 763.60 
TRUCK DRIVERS 2.0 2.0 0.0 4.0 39.37 1574.80 
---------------------------------------------------------------------------
SUBTOTAL 11.5 11.5 0.0 23.0 8697.40 
--------------------------------~------------------------------------------
ALLOWANCE FOR UNSCH!E11)ULED OVERTIME 0.0 Y. 0.00 

TOTAL COST PER DAY $ 8697'.40 
---------------------------------------------------------------------------
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==========================================================~================ 
HARZA ENGINEERING COI1PAHY 

DIRECT COST EST I f·l~lTE 
ITEM: ACCESS TUNNEL 10 >( 10 FT HEIGHT 
PROJECT: SUSITHA- 331.123 
FILE NO: 1563 

QUANTITY: 570.FT 
DATE: FEB 16,1984-
EST. BY I~At'l D/OEB 

=======================~=========================~========================= 

EQU IPt'IENT REQUIREMENTS 
---------------------------------------------------------------------------

EQU I Pf·JEHT 

* TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------
2.8 DRILLS 42.01 X 20. HRS 1680.40 
2.0 AIR COMPRESSORS 600 40.36 X 20. HRS 1614.40 
1.8 FANS 10.07 X 20. HRS 201.40 
2. 0 DEt.JATER I NG PUf·1PS 5.26 X 20. HRS 210.40 
1.0 EH·tco (2 CY) 21. 05 X 20. HRS 421.00 
2. 0 CARS lJ/ PR I f·IE 110VERS 31 • 08 X 20. HRS 1243.20 

---------------------------------------------------------------------------
SUBTOTAL 53?0.88 
DUTY FACTOR 75.8 % 
TOTAL COST PER DAY= 5370.80 X 75.0/100.0 = $ 4028.10 /DAY 

--------------~------------------------------------------------------------

--------------------------
t"IATER I AI:..S AND SUPPLIES 

-------------------------------·--------------------------------------------
QUANTITY UNIT DESCRIPTION 

UNIT 
COST 

TOTAL 
COSTS 

------------------------~--------------------------------------------------
1943.28 BCY 

18896.38 LF 
6.00 EA 

456.00 EA 
42.80 CY 

570.00 LF 
570.00 LF 
570.00 LF 

POWDER & CAPS 
BITS & STEEL 
STEEL SUPPORTS (20 LB/FT) 
ROCI<BOLTS (10FT ) 
SHOTCRETE (3") 
fl IR AND LJATER DISCHARGE 
FAH LINES 
ELECTRIC SUPPLIES 

6.80 
0.48 

530.00 
84.67 

45fJ.f}0 
15.00 
12.50 
50.80 

13214.29 
7558.55 
3180.00 

38609.52 
18900.00 
855r1.00 
7125.00 

28500.00 
---------------------------------------------------------------------------

TOTAL COST FOR MATERIAL AND SUPPLIES$ 125637.36 
--------------------------------------------------------~------------------
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================================~========================================== 
HRRZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: ACCESS TUNNEL 10 X 10 FT HEIGHT 
PROJECT: SUSITNA- 331.123 
FILE NO: 1563 

QUANTITY: 570.FT 
DATE: FEB 16 .. 1984-
EST. BY RAt'l D/OEB 

======================================================================u==== 

SUMMARY OF COSTS 
>f<>l<*l(C****>IC:f<*~'*l{<:f<* 

HUMBER OF DAYS 
FOR EXCAVATION = 20. DAYS 

LABOR COSTS: 
20. X$ 8697.40 /DAY $ 172 .. 669 

EQUIPMENT COSTS: 
20. X$ 4028.10 /DAY $ 79,970 

1"'1ATER I ALS & SUPPLIES: $ 125"637 

S T & S +/-15Y. OF LABOR $ 24 .. 971 

302.93 

140.30 

220.42 

43.81 

--------------------------------------------------------TOTAL DIRECT COST $ 403,.248 707.45 
--------------------------------------------------------
MARK UP FACTOR = ( 1 + 0./100.) = 1.00 

TOTAL PRICE = 403,.248 X 1.00 = $ 403 .. 248 

UNIT PRICE PER LF ~ 4EB .. 24B / 570. c $ 707.45 / LF 

UHIT PRICE PER CY = 403 .. 248 / 570. X 3.4 = $ 20?.51 / 

SIGNIFICANT RATIOS: 

- MAN-DAYS/LF = 20 .. DAYS X 23. MEH / 570. LF = 8. 88 ~1D/LF 

- 1"1AN-DAYS/CY . 
= 20. DAYS X 23. I"IEN / 570. LF/ 3.41 = 0.23 MD/C 
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HARZA EHGIHEERIHG COMPANY 
DIRECT COST ESTII1ATE 

ITEM: ACCESS TUNNEL 12 X 14 FT HEIGHT 
PROJECT: SUSITHA- 331.12C 
FILE HO: 1563 

OUAHTITY: 560.FT 
DATE: FEB 16~1984-
EST. BY RAI1 D/OEB 

u======================================================================~=== 

BACK-UP COMPUTATIONS 

TUNNEL DIMENSIONS : 14.0 X 12.0 FT 

ANGLE OF ARCH= 2 X CARCCOS 6.0- 6.0 / 6.0) = 3.14 RADIANS 

ARCH AREA= 0.5 X ( 5.0) **2 ( 3.14- SIN 3.14) = 56.5 FT-2 

BCY/LF =( 56.5 + 8.0 X 12.0)/27 = 5.6 BCY/LF 

PERIMETER= 3.14 X 6.0 + 2.0 X 8.0 + 12.0 = 46.8 FT 

NUMBER OF HOLES: 

LINE HOLES @ 24. IH CENTERS = 46.8 / 24. / 12 = 24. 

AREA OF PATTERN = 152.55FT-2 - 24.B/12.0 X 46.8 = 58.8 FT-2 

PATTERN HOLES@ 3e0 X 3.0 = 58.8 / 9.00 = 7. 

TOTAL HOLES = 24. + 7. =· 31. 

HUMBER OF DRILLS = 1 - 2 DRILLS = 2. 

NUMBER OF HOLES/DR.ILL = 31. / 2. = 15. 

DRILL 9.0 FT - PULL 8.0 FT 

TOTAL LF OF HOLE = 31. X 9./ 8. X 560. = 19507. LF 
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==========================·=================e=================~============= 
HARZA ENGINEERING COMPANY 

DIRECT COST EST It1ATE 
ITEM: ACCESS TUNNEL 12 X 14 FT HEIGHT QUANTITY: 560.FT 

DATE: FEB 16~1984-
EST. BY RAM D/OEO 

PROJECT: SUSITNA- 331.12C 
FILE NO: 1563 

===~========================================~============================== 

BACI<-UP COMPUTATIONS 

CYCLE TIME: MOVE IN DRILLS 0.50 HRS 

DRILL 15. HOLES/DRILL X 9.0 @ 60~ FT/HR 2.32 HRS 

LOAD 15. HOLES/MINER @ 3.0 MIN/EA 0.93 HRS 

SHOOT.AND SMOKE 0.50 HRS 

MUCKING OPERATION: 

BCY/LOAD = 2.00 X 0.85 X 0.60 = 1.02 

BCY/HR = 1.02 X 1. X 0.83 X 40.00 = 33.86 BC~'/HR 

BCY/CYCLE = 5.65 BCY/LF X 8.0 LF = 45.20 

MUCK TIME = 45.20 BCY X 1.20 (08)/ 33.86 = 1.61 HRS 

ALTERNATING CREWS 
CACTUALl t'lUCI< TIME = 1. 61- 2. 32- 0 e 93- 0. 50 0. 00 HRS 

----------TOTAL CYCLE TIME 4.25 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE a 8.0 LF/ROUND X 2. X lB. / 4.25 a 38. LF/DAY 
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·~================================================================u======== 

HARZA ENGINEER IHG COI'·IPANY 
DIRECT COST ESTII'1ATE 

ITEM: ACCESS TUt,tHEL 12 X 14 FT HEIGHT 
PROJECT: SUSITI~A- 331.12C 
FILE NO: 1563 

QUANTITY: 56B.FT 
DATE: FED 16~1984-
EST. BY RAN D/OEO 

========b==========================================~======================= 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 60.0 FT @ 19. LF/DAY (50.0 U) 

REI"lAINING 500. FT @ 38. FT/DAY 

ALLOWANCE FOR DELAYS & FAULTS 

ADDITIONAL TIME FOR ROCKBOLTIHG 

ADDITIONAL TINE FOR STEEL SUPPORTS 

ADDITIONAL TII"lE FOR SHOTCRETE (3 11
) 

3.2 DAYS 

13.3 DAYS 

2.0 DAYS 

1.5 DAYS 

2.5 DAYS 

2.0 DAYS 

--------------------------------------------------
TOTAL EXCAVATION TIME 24.5 DAYS 
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·====~==~================================================================== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTII1ATE 
ITEM: ACCESS TUNNEL 12 X 14 FT HEIGHT 
PROJECT: SUS ITNA - 331. 12C 
FILE NO: 1563 

QUANTITY: 560.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

=============:=====================================================:======= 

CREW REQUIREMENTS 
---------------------------------------------------------------------------

LABOR 

DESCRIPTION 

2. - 10. HR SHIFTS HOURLY 

DAY SWING GLJY TOTAL RATE 

TOTHL 
COST PER 
DAY 

-------------------------------------·--------------------------------------
WALKER 1.0 1.0 0.0 2.0 39. 13 782.60 
SHIFTER 1.0 1.0 a.0 2.0 30. 13 762 .. 60 
11IHER 2.0 2.0 0.0 4.0 35.G4 1425.60 
CHUCK TENDER 2.0 2.0 0.0 4.0 34.91 1396.40 
BLASTING FOREMAN 1.0 1.0 0.0 2.0 38. 13 762.60 
FEL OPERATOR 1.0 1.0 0.0 2.0 39.09 781.80 
ELECTRICIAN 0 .. 5 0.5 0.0 1.0 44.74 447.40 
AIR COt'lPRESSOR OPERATOR 1.0 1.0 0.0 2.0 38.18 763.60 
TRUCK DRIVERS 2.0 2.0 0.0 4.0 39.37 15?4.80 
-------~~----------------------------------------------------------~--------
SUBT01"AL 11.5 11.5 0.0 23.0 8697.40 
---~------------------------------------------------------------------------
ALLOWANCE FOR UNSCHEDULED OVERTiME 6.0 r. 0.00 

TOTAL COST PER DAY $ 8697.48 
---------------------------------------·------------------------------------
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=========================================·===============~================== 

HARZA ENGINEERING COMPAHY 
DIRECT COST ESTif1ATE 

ITEM: ACCESS TUNNEL 12 X 14 FT HEIGHT 
PROJECT: SUSITNA ·- 331. 12C 
FILE HO: 1563 

QUANTITY: 560.FT 
DATE: FEB 16,1984-
EST. BY RAt·1 D/OEB 

====~=~======~==========~==~=a==================cc=====acccc=c.:c====~=c==~= 

EQUIPMENT REQUIREMENTS 
---------------------------------------------------------------------------

EQUIPMENT 

* TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

~--------------------------------------------------------------------------
2.a DRILLS 
2.0 AIR COMPRESSORS 600 
1. 0 FflHS 
2.a DEWATERING PUMPS 
1. a E n·tco <2 CY) 
2. a CARS LJ/ Pi~ I 11E J10VERS 

42.81 X 20. HRS 
40.36 X 20. HRS 
10.87 >< 28. I·IRS 
5.26 X 20. HRS 

21.05 X 20. HRS 
31.88 X 20. HRS 

168El. 40 
1614.40 
201.£18 
210 .l'l0 
421.00 

1243.28 
--------~--------------------·-----------------·-----------------------------

SUBTOTAL 5370.08 
DUTY FACTOR 75.0 :~ 

TOTAL COST PER DAY= 5370.80 X 75.0/188.8 = $ 4828.10 /DAY _________ ,_ _____ , ________________ .,. ____________ . ________________________________ _ 

I"IATERIALS AND SUPPLIES 
---------------------------------------------------------------------------
QUANTITY UNIT DESCRIPTION 

UNIT 
COST · 

TOTAL 
COSTS ..-------·--------------------------" _____________ _, __ ... _______________ . _________ _ 

3163.97 BCY 
19587.08 LF 

6.00 EA 
456.00 EA 
42.00 CY 

568.00 LF 
568.88 LF 
560.00 LF 

POLIDER & CAPS 
BITS & STEEL 
STEEL SUPPORTS (28 LB/FT) 
ROCKBOLTS (18FT) 
SHOTCRETE (3") 
HIR AND WATER DISCHARGE 
FAN L Il'IES 
ELECTRIC SUPPLIES 

6.08 
8.40 

696.00 
84.67 

458.00 
15.00 
12.50 
50.00 

21515.01 
7802.83 
4176.08 

38609.52 
18900.08 
8400.08 
7008.00 

28000.00 
---------------------------------------------------------------------------

TOTAL COST FOR MATERIAL AND SUPPLIES $ 134403 .. 36 
------------------------------ - ___ .. _,.._______________________________ ~ 
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==~=======~=================================;~~============================ 
HARZA ENG IHEER 1NG C0!1PANY 

DIRECT COST ESTIMATE 
ITEM: ACCESS TUNNEL 12 X 14 FT HEI.GHT 
PROJECT: SUSITNA ·- 331. 12C 
FILE NO: 1563 

llU'ANTITY: 560.FT 
DATE: FEB 16,1984-
EST. BY RAM D/OEB 

==~=•==~a=================~================•~=============~================= 

SUt1r-tr;RY Of COSTS 
>!::k:l<* .. : lo·;~OI<*>I<:t::f(;Jntt:lt:t,:lt 

HUMBER OF DAYS 
FOR EXC:tlVAT lDN = 24. DAYS 

LABOR COSTS: 
24. X$ B697e40 /DAY $ 212,.854 380.10 

EOUIPMEHT COSTS: 
24. X$ 4028.10 /DAY $ 98~588 176.04 

MATERIALS & SUPPLIES: $ 134 .. 403 240.01 

~ .!all ••• .... !.Jiii '1!lliiJIIIj ~ .. 
~-., 
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·::.."':::::.":::::::-

S T & S +/-15Y. OF LABOR $ 3f),.508 54.48 

-----~--------------------------------------------------
.~·· 

TOTAL DIRECT COST $ 476 .. 347 850.62 
~-' --------------------------------------------------------

MARK UP FACTOR = ( 1 + 0./100.) = 1.00 

TOTAL PRICE = 476,.34? X 1.00 = $ 476 .. 347 

UH!T PRICE PER LF = 476,.347 / 560. = $ 850.62 / LF 

UNIT PRICE PER CY D 476 .. 347 / 560. X 5.6 = $ 150.55 / 

SIGNIFICANT RATIOS: 

MAN-DHYS/LF = 24. DAYS X 23. t'IEN / 560. LF = 1.01 MD/LF 

l 
t'IAH-DAY5./CY ::: . 

24. DAYS X 23. t'IEN / 560. LF/ 5.65 = 0.18 MD/C 
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==~=======================================================~================ 
HARZA ENGINEER lNG COI1PANY 

DIRECT COST ESTIMATE 
ITEM: ACCESS TUNNEL 12 X 14 FT HEIGHT 
PROJECT: SIJSITNA- 331.12C 
FILE NO: 1.563 

QUANTITY: 560.FT 
DATE: FEB 16~1984-
EST. BY RAM D/Oftl 

=========================================================================== 

SUf111ARY OF COSTS 
~J{ll<**:!{}{c){(*>J<:Icf<:l~:t':(t:I{:J~ 

NUMBER OF DAYS 
FOR EXCAVATION = 24. DAYS 

LABOR COSTS: 
24. X$ 8697.40 /DAY $ 212 .. 854 380. 18 

EOUIPMEHT COSTS: 
24. X$ 4828.10 /DAY $ 98,588 176.04 

MATERIALS & SUPPLIES: $ 134 .. 403 240.01 

S T & S +/-15Y. OF LABOR $ 30 .. 508 54.48 

--------------------------------------------------------
TOTAL DIRECT COST $ 476,347 850.62 
--------------------------------------------------------
MARK UP FACTOR = C 1 + 0. /108. ) = 1. 88 

TOTAL PRICE = 476 .. 347 X 1.80 = $ 476~347 

UHIT PRICE PER LF c 476,347 / 568. = $ 858.62 / LF 

UNIT PRICE PER CY a 476 .. 347 / 560. X 5.6 = $ 150.55 / 

SIGNIFICANT RATIOS: 

- MAN-DAYS/LF = 24. DAYS X 23. t'!EN / 560. LF = 1. 01 MD/LF 

~ lf ... 58111 ,!i":J ~- ,... u-: . l "' -·~ 

-u~ -
, I ·-~-·~.--- .... I •--, I . . Q . -... ·.-··:---,-~i r-hf§M ~~~ ··- ·. IT· . _,! • • . • • 

- t'IAN-DAYS/CY = 24. DAYS X 23. f"IEN / 560. LF/ 5.65 = 0. 18 MD/C 
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===============================================================~==========~ 
HARZA ENGINEERING COMPANY 

DiRECT COST ESTIIVU·1TE 
ITEM: BUS TUNNEL HORIZONTAL 22 X 22 FT 
PROJECT: SUSITHA- 331.151 
FILE NO: 1563 

QUANTITY: 156.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

=========================================================================== 

BACK -UP COMPUTATIONS 

TUNNEL DIMENSIOns : 22.0 X 22.0 FT 

ANGLE OF ARCH = 2 X <ARCCOS 15.0 - 5.0 / 15.0 ) = 1.68 RADI8NS 

ARCH AREA = 0.5 X (15.0) **2 ( 1.68 - SIN 1.68 ) = 77.4 FT-2 

BCY/LF =( 77.4 + 17.0 X 22.0)/27 = 16.7 8CY/LF 

PERIMETER = 1.68 X 15.0 + 2.0 X 17.0 + 22.0 = 81.2 FT 

NUMBER OF HOLES: 

LINE HOLES @ 24. IN CENTERS = 81.2 / 24. / 12 = 41. 

AREA OF PATTERN = 451.44FT-2 - 24..fl/12.0 X 81.2 "" 289.0 FT-2 

PATTERN HOLES @ 3.0 X 3.0 = 289.0 / 9.00 = 3J. 

TOTAL HOLES = 41. + 33. = 74. 

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

NUt18ER OF HOLES/DR ILL = 74~ / 4. = 18. 

DRILL 12.0 FT- PULL lloB FT 

TOTAL LF OF HOLE = 74. X 12a/l1. X 156. = 12547. LF 

::.. ,... ..._. ·-- ......,_ ~ ~ ~ ~ ;~ .. 
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==========~================================================~=============== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTit'IATE 
ITEM: BLIS TUNNEL HOR IZOHTAL 22 >{ 22 FT OUONTITY: 156. FT 

Df'ITE: FEB 16,.1984-
EST. BY RAI·1 D/OEB 

PROJECT: SUSITNA- 331.151 
FILE NO: 1563 

=====:============:=================================~================~=~=== 

BACK -UP COI1PUTAT I OI~S 

CYCLE TIME: MOVE IN DRILLS 1.00 HRS 

DRILL 18. HOLES/DRILL X 12.0 @ 60. FT/HR 3.69 HRS 

LOAD 18. HOLES/MINER @ 3.0 MIN/EA 1. 11 HRS 

SHOOT AND SMOKE 8.50 HRS 

MUCKING OPERATION~ 

BrY./LOAD = 7. 00 X B. 05 X B. 60 = 3. 57 

BCY/HR = 3.57 X l. X 0.83 X 58.00 = 148.15 BCY/HR 

BCY/CYCLE = 16.,72 B'CY/LF X 11.8 LF = 18'3.92 

MUCK TIME a 183.92 BCY X 1.18 COO)/ 148.15 = 1.46 HRS 

ALTERNATIHG. CREWS : 
CACTUAL) 11UCK TII·IE 1'.2 1..46 · 3.69- 1.11- 0.50 0.00 HRS 

TOTAL CYCLE TIME 6.29 HRS 

USE 2. - 10. HR SH.IFTS 

DAILY ADVRNC~ = 11.0 LF/ROUND X ,2. X 18. / 6.29 = 35. LF/DAY 
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=============:==================~========~======~===========~============== 
HAf~ZA ENGINEER IHG cor··!Pf'INY 

DIRECT COST ESTIMATE 
ITEM: BUS TUNNEL HOR IZmJTAL 22 X 22 FT 
PROJECT: SUS I Tl·lA - 33 1 • 15 1 
FILE NO: 1563 

QUANTITY: 156.FT 
DATE: FEB 16~1934-
EST. BY RAI1 D/OEB 

=====~===============•===================================================== 

BACI< -UP .COt-IPUTAT IONS 

Cot~STRUCT I ON SCHEDULE : 

15T 18.0 FT@ 17. LF/DAY (50.0 Y.) 1.0 DAYS 

REMAINING 138. FT @ 35. FT/DAY 3.9 DAYS 

ALLOWANCE FOR DELAYS ~ FAULTS 1.0 DAYS 

ADDITIONAL TIME FOR ROCKBOLTING 0.7 DAYS 

ADDITIONAL TIME FOR STEEL SUPPORTS 2.0 DAYS 

---------------------------------------~----------
TOTAL EXCAVATION T I t"IE 8.7 DAYS 
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~~==~=================================================================~==== 
HARZA ENG I HEER I NG COI1PAHY 

DIRECT COST ESTI11ATE 
ITEM: BUS TUNNEL HORIZONTAL 22 X 22 FT 
PROJECT: SUS ITHA - 331. 151 
FILE NO: 1563 

QUANTITY: 156.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

~~==============================~=========~==~=======~================~===~ 

CREW REQUIREMENTS 
-~-------------------------------------------------------------------------LABOR 2. - 10. HR SHIFTS HOURLY TOTOL 

------------------------- COST PER 
DESCRIPTION DAY SWING GWY TOTAL RATE DAY 

--~--------·~----------------------------------------------------------------
WALKER 1.0 1.0 0.0 2.0 39. 13 782.60 
SHIFTER 1.0 1.0 0.0 2.0 38. 13 762.6'0 
MINER 4.8 4.B .8.8 B.0 35.64 2851.28 
CHUCK TENDER 4.0 4.0 8.0 0 - 34.91 2'?92.80 u.t:J 
BLASTING FOREMAN 1.0 l.f) B.0 2.0 38. 13 762.60 
FEL OPERATOR 1.0 i.0 B.H 2.B 39.09 781.80 
ELECTRICIAH 0.5 0.5 8.0 1.0 44.74 447.40 
AIR COMPRESSOR OPERATOR 1.0 1.0 8.0 2.8 38. 18 763.60 
TRUCK DRIVERS 3.B 3.0 0.0 6.0 39.37 2362.20 
---------------------------------------------------------------------------
SUBTOTAL 16.5 16.5 B.0 33.8 12306.80 
--------------------------------------------------------------·-------------
ALLOWANCE FOR UNSCHEDULED OVERTIME 0.0 'Y. B.00 

TOTAL COST PER DAY $ 12306.00 
---------------------------------------------------------------------------

~ "'!!­~ ~ ,_ 
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=====================================================~===================== 
HARZA ENGINEERING CO~FANY 

DIRECT COST ESTII1ATE 
ITEM: BUS TUNNEL HORIZONTAL 22 X 22 FT 
PROJECT: SUS ITNA - 331. 151 
FILE NO: 1563 

QUANTITY: 156.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

=========================================================================== 

EQU I PI1ENT REQU I RF.I"IENTS 
-----------------------------------------------------·------------------c---

EQU I Pf·1EHT 

* TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------
4.0 DRILLS 42.01 X 20. HRS 3360.80 
4.0 AIR COMPRESSORS 600 40.36 X 20. HRS 3228.80 
2.6 FANS 10.07 X 20. HRS 402.80 
2. a DElJATER I NG PU~1PS 5.26 X 20. HRS 210.40 
l.B FEL 988 (7 CY) 115.74 X 20. HRS 2314.80 
3.0 R 35S 62.64 X 20. HRS 3758.40 

-------------------------------------------------------------------------~--
SUBTOTAL 13276.00 
DUTY FACTOR 75 .• 0 r. 
TOTAL COST PER DAY= 13276.00 X 75.0/100.0 = $ 9957.00 /DAY 

----------------------~----------------------------------------------------

--------------------------
t·JATER I ALS Atm SUPPL I ES 

------------------------------------------------------~---~----------------

QUANTITY UNIT DEStR I PT I 01~ 
UNIT TOTAL 
COST COSTS 

----------------------------------------------------------------------------
2608.30 BCY 

12546.51 LF 
6.00 EA 

12s. em EA 
5.80 CY 

156.00 LF 
156.00 LF 
156.00 LF 

PO~JDER 8. CAPS 
BITS & STEEL 
STEEL SUPPORTS (40 LB/FT) 
ROCKBOLTS (15FT) 
SHOTCRETE (3") 
AIR AND LJATER DISCHARGE 
FAH LINES 
ELECTRIC SUPPLIES 

6.80 
0.40 

2368.00 
127.0[:) 
450.00 
30.00 
25.00 

100.00 

17736.46 
5018.60 

14208.80 
15875.00 
2250.00 
4680.00 
3908.00 

15600.00 
---------------------------------------------~-----------------------------

TOTAL COST FOR MATERIAL AND SUPPLIES ~; 79268.06 
----;·----------------------------------------------------------------------
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HARZA ENG IHEER IHG CO~IPONY 
D Ir~ECT COST EST I t'IJlTE 

ITEM: BUS TuNNEL HORIZONTAL 22 X 22 FT 
PROJECT: SUSlTNA- 331.151 
FILE NO: 1563 

QUANTITY: 156. FT 
DATE: FEB 16,1984-
EST.. BY RAM D/OEB 

==========:~===:==~===================-===================================== 

NUMBER OF DOYS 
FOR EXCAVATION = 

LABOR COSTS: 

SUMMARY OF COSTS 
****~''*~k****~l<*>lcl<:~ 

9. DAYS 

9. X$ 12306.80 / DAY $ 

EQUIPMENT COSTS: 
9. X$ 9957.00 /DAY $ 

MATERIALS ~ SUPPLIES: $ 

S T & S @ 15~X OF LABOR $ 

106 .. 779 684.48 

86,.391 553.79 

79 .. 268 508.13 

15 .. 548 99.67 

---------------------------------------------------~----
TOTAL DIRECT COST $ 287,987 1846.07 
-----------------------------------------------------~--
MARK UP FACTOR a ( 1 + 0./108.) • 1.00 

TOTAL PRICE = 287,987 X l.BB = $ 287 .. 987 

UH!T PRICE PER LF • 287 .. 987 / 156. = $ 1846.07 / LF 

~ 

UHIT PRICE PERCY • 287,987 / 156. X 16.7 c $ 110.41 / CY 

SIGNIFICANT RATIOS: 

- MAN· DAYS/LF = 9. DAYS X 33. t1EN / 156. LF = 1 . 84 MD/LF 

- 1"1AH-DAYS/CY = 9~ DAYS X 33. MEN / 156. LF/16. 72 = 0. 11 MD/CY 
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=========================================~======~=================~======== 

ITEI"J: 
PROJECT: 
FILE NO: 

HARZA EHGIHEERIHG COMPANY 
DIRECT COST ESTII1HTE 

BUS TUNNEL I NCL IHE 16 >< 16 FT 
SUSITNA - 331.152 

1563 

QUANTITY: 282.FT 
DATE: FEB 16,1984-
EST. BY RAi1 D/C(B 

========c=======:===========~=================c=====~======c=============== 

BACK-UP COMPUTATIONS 

TUNNEL DIMENSIONS : 16.0 X 16.0 FT 

ANGLE OF ARCH = 2 X <ARCCOS 12.0 - 6.0 / 12'-8 ) = 2.09 RADIANS 

ARCH AREA = 0.5 X (12.0) **2 ( 2.09 - SIN 2.09 ) = 88.4 FT-2 

BCY/LF =( 88.4 + 10.0 X 16.0)/27 = 9.2 BCY/LF 

PERIMETER = 2.09 i~ 12.0 + 2.0 X 10.8 + 16.8 = 61. 1 FT 

NUMBER OF HOLES: 

LINE HOLES @ 24. IN CEHTERS = 61.1 / 24. / 12 = 31. 

.... AREA OF PATTERN = 248.44FT-2 - 24.0/12.0 >< 61.1 = 126.2 FT-2 
;-.., 

PATTERN HOLES @ 3.0 X 3.0 = 126.2 / 9.00 = 15. 

TOTAL HOLES = 31. + 15. = 46. 

NUMBER OF DRILLS = 1 - a DRILLS = 2. 

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

DRILL 6.0 FT - PULL 5.0 FT 

TOTAL LF OF HOLE = 46. X 6./ 5. X 282. = 15426. LF 
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ITEM: 
PROJECT: 
FILE NO: 

HARZA EJ~Gii'iEEI~ lNG COI"!PANY 
D 1 RECT COST EST I f•1ATE 

BUS TUNNEL INCLINE 16 X 16 FT 
SUS ITNR - 331.. 152 

1563 

QUANTITY: 282.~T 
DATE: FEB 16,.1984-
EST. BY RAM D/OEB 

~================================~~=========~==========================-~=== 

BACK-UP COMPUTATIONS 

CYCLE TIM!::: MOVE IN DRILLS 1.00 HRS 

DRILL 23. HOLES/DRILL X 6.0 @ 60. FT/HR 2.28 HRS 

LORD 23. HOLES/l1INER 0 3. 0 MIN/EA 1.37 HRS 

SHOOT AND SI"IOKE 0.50 HRS 

MUCKING OPERATION: 

BCY/LOAD = 4.80 X 0.85 X 0.60 = 2.04 

BCY /HR :.: .2. 04 >~ i. X B. 83 X 40. 00 = 67. 73 BCY /HR 

BCY/CYCLE = 9.20 BCY/LF X 5.0 LF = 46.01 

!"lUCK TIME = 46. Bl BCY X 1. 18 COO)/ 67.73 = 0. 80 HRS 

ALTERNATING CREWS : 
CACTUAL) I"UCK TIME = 0.80- 2.28- 1.37- 0.50 0.00 HRS 

TOTAL CYCLE TIME 5.15 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 5.8 LF/ROUND X 2. X lB. / 5. 15 = 19. LF/DAY 

~ ~ ~ ::¥1111J ~;;;:;; ~ 
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ITEM~ 
PROJECT: 
FILE NO: 

HARZA ENG 1 NEER I HG COJ·IPAHY 
D I~ECT COST ESTII'11~TE 

OUS TUNNEL INCLINE 16 X 16 FT 
SUSITNA- 33i.152 

i563 

QUnHTITY: 282.FT 
DATE: FEB 16 .. 19E·\~ -
EST. BY RAI1 DVOE9 

====•=================~==================================================== 

BACK -UP COt-iPUTAT I OHS 

C:ONSTRlt£TION SCHEDULE · 

1ST 2EL. 0 FT @ lE.l .. LF/DAY (50. 0 7.) 2. 1 DAYS 

REt'lA IN ING 262. FT @ 19. fT/DAY 13.5 DAVS 

ALLOI.Jf.lNC£ FOR DELAYS~ FAULTS 2.0 DAYS 

ADDITIONAL TIME FOR ROCKBu~.TING 8.5 DAYS 

AD.t> ITIONAL TIME FOR STEEL SUPPDr~TS 1.0: DAYS 

ADDITIONAL TlME FOR INCLINE 8.0 DAYS 

----------------------~---------------------------
TOTAL EXCAVATION TJ111E 27.0 DAYS 
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================================~=========~~==========~===============n==== 
HARZA EHG INEER ING COI·tPAHY 

DIRECT COST ESTIMATE 
ITEM: BUS TUHt~EL IHCL INE 16 >~ 16 FT 
PROJECT: SUSITNA- 331.152 
FILE NO~ 1563 

OUANTITY: 282.FT 
DATE: FEB 16~1904-
EST. BY RAM D/OEB 

============================================~=======~=====~=============~=~ 

CRELJ REQU IRE~lENTS 

---------~-------------------------------------------~-----------------~---LABOR 

DESCRIPTION 

2. - lB. HR SHIFTS HOURLY 
-------------------------
DAY SLJ I I~G GWY TOTAL RATE 

TOTI1L 
COST PH! 
DAY 

---------------------------------------------------------------------------
LJALKER 1. 0 
SHIFTER 1.0 
MINER 2.0 
CHUCI< TENDER 2 • 0 
FEL OPERATOR 1e0 
ELECTRIC IAN 0. 5 
AIR COMPRESSOR OPERATOR l.B 
TRUCK DRIVERS 2.0 

1.0 
1.0 
2.0 
2.0 
1.0 
0.5 
l.B 
2.0 

B.B 
0.0 
0.0 
0,0 
0.0 
8.0 
0.0 
0.0 

~.0 

2.0 
4.0 
4.0 
2.0 
1.0 
2.0 
4.0 

39. 13 
30. 13 
35.64 
34.91 
39.09 
44.74 
38. !8 
39.37 

782.60 
762. Gf1 

ltl25. 60 
1396 .. 43 
?e 1. eo 
t147 .... t~ 
7G3.68 

15?4.80 
---------------------------------------------------------------------------
SUBTOTAL 10.5 10.5 0.0 21.0 7934.80 
---------------------------------------------------------------------------
ALLOWANCE FOR UNSCHEDULED OVERTIME 0.0 ~ 0.00 

TOTAL COST PER DAY $ 7934.80 
-------------------~-------------------------------~------------------------
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ITEM: 
PROJECT: 
FILE NO: 

HARZA ENGINEERING COMPANY 
DIRECT COST ESTIMATE 

BUS TUNNEL INCLINE 16 X 16 FT 
SUS ITNA - 33 L 152 

1563 

QUANTITY: 282.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OE8 

===============:=====================================================~===== 

EQUIPMENT REQUIREMENTS 
---------------~-----------------------------------------------------------EQU I Pt'lENT 

* TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------1.0 ALIMAC DRILLS 42.01 X 20. HRS 840 .. 20 
2. 0 FAI·IS 10.07 X 20. HRS 402.00 
2. 0 DEWATERING PUI1PS 5.26 X 20. HRS 210. 'l0 
1.0 FEL 966 (4 CY) 50.68 X 20. HRS 1013.60 
2.0 R 255 42.45 X 20. HRS 1698. 0(-) 

~----------------------------------------------------------·----------------
SUBTOTAL 4165.00 
DUTY FACTOR 75.0 ~ 
TOTAL COST PEl~ DAY= 4165.00 X 75.El/100.0 = $ 3123.75 /DAY 

------------------------------------------------------------------------·---

------------------~-------
MATERIALS AHD SUPPLIES 

---------------------------------------------~-----------------------------
UNIT TOTAL 

QUANTITY UNIT DESCRIPTION :COST COSTS 
---------------------------------------·------------------------------------

2594.85 BCY PO~JDER e, CAPS 6.80 176,14.95 
15426.32 LF BITS & STEEL 0.48 6170.53 

6.00 EA STEEL SUPPORTS (20 LB/FT) 1120.00 6720.08 
225.130 EA ROCKBOLTS (10FT) 84.67 19050.75 

15.00 CY SHOTCRETE (3") 450.00 6750.00 282.00 LF AIR AND WATER DISCHARGE 30.00 8468.08 282.80 LF FAI·I LINES 25.00 7058.00 282.em LF ELECTRIC SUPPLIES 100.00 28200.80 
---------------------------------------------------------------------------

TOTAL COST FOR f"lATERIAL AND SUPPLIES $ 100046.22 
-----------------------------------------------------------------------·---
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=============================================================~·============= 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: BUS TUNNEL I NCL HIE 16 >< 16 FT 
PROJECT: SUS I Tt-l A - 331 . 152 
FILE HO: 1563 

QUANTITY: 202.FT 
DATE~ FEB 16,.1904-
EST. BY RAM D/OEB 

=========================================================================== 

SUMMARY OF COSTS 
)f<**~Jt)lt****ll<**)f<ll<ll:)f: 

NUMBER OF DAYS 
FOR EXCAVATION = 27. DAYS 

LABOR COSTS: 
27. X $ 7934.80 / DAY $ 214 .. 585 7G8.94 

EQUIPMENT COSTS: 
27. X$ 3123.75 /DAY $ 84 .. 477 299.57 

f1ATER IALS & SUPPLIES: $ 100 .. 046 354.77 

S T & S @ 15. r. OF I ,ABOR $ 32 .. 844 116.47 

---------------------------------------------------------
TOTAL DIRECT COST $ 431 .. 953 1531.75 
--------------------------------------------------------
MARK UP FACTOR 1:1 ( 1 + 0./1013.) = 1. 00 

TOTAL PRICE c: 431,953 X 1.00 = $ 431 .. 953 

UHIT PRICE PER LF • 431..953 / 282. • $ 1531.75 / LF 

~'IIIII 

UNIT PRICE PER CY = 431..953 / 282. X 9.2 = $ 166.47 / CY 

SIGNIFICANT RATIOS: 

- MAN-DAYS/LF = 27. DAYS X 21. MEN/ 282. LF = 2.01 MD/LF 

- l'lAH-DAYS/CY = 27. DAYS X 21. 11E~I / 282. LF/ 9.20 = 8.2? MD/CY 
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HARZA ENGINEERING COMPANY 
DIRECT COST ESTII'IATE 

ITEM: ACCESS TUHNEL TO GATE CHAt'IBER 15 >< 20 FT 
PROJECT: SUSITNA - 332.210 
FILE NO: 1563 

QUANTITY: 2100.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

================~=============================~============================ 

BACK-UP COMPUTATIONS 

TUNNEL DIMENSIONS : 15.0 X 20.0 FT 

ANGLE OF ARCH = 2 X (ARCCOS 15.0- 5.0 / 15.0 ) = 1.68 RADIANS 

ARCH AREA = 0.5 X (15 .. 0) **2 ( 1.68 - SIN 1.68 ) = 77.4 FT-2 

BCY/LF =( 77.4 + 10.0 X 20.0)/27 = 10.3 OCY/LF 

PER I t1ETER = 1.68 X 15.0 + 2.0 X 10.0 + 20.0 = 65.2 FT 

NUMBER OF HOLES: 

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

AREA OF PATTERN = 277.44FT~2 - 24.0/12.0 X 65.2 ~ 147.8 FT-2 
~ 

PATTERN HOLES@ 3.0 X 3.0 a 147.0 / 9.80 = 17. 

TOTAL HOLES = 33. + 17. = 58. 

NUMBER OF DRILLS = 1 - 4 DRILLS = 4. 

NUMBER OF HOLES/DRILL = 50. / 4. = 12. 

DRILL 12.0 FT- PULL 11.0 FT 

TOTAL LF OF HOLE = 50. X 12./11. X 2108. = 114423. LF 
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============================================c=========================~~=== 

HARZA ENGINEERING COMPANY 
DiRECT COST EST I IVIATE 

ITEM: ACCESS TUNNEL TO GATE CHA~·IBER 15 >{ 2B FT 
PROJECT: SUSITHA - 332.218 
FILE NO: 1563 

OUAHTITY: 2100.FT 
DATE: FEB 16,1984-
EST. BY RAt'l D/OEB 

=============================================================~============= 

BACK-UP COMPUTATIONS 

TUNNEL DIMENSIONS : 15.0 X 20.0 FT 

ANGLE OF ARCH = 2 X (ARCCOS 15.0- 5.0 / 15.0 ) = 1.68 RADIANS 

ARCH AREA = 0.5 X ( 15.0) *>lc2 ( 1.68 - SIN 1.68 ) = 77.4 FT-2 

BCY/LF =( 77.4 + 10.0 X 20.0)/27 = 10.3 OCY/LF 

PERIMETER = 1.68 X 15.0 + 2.0 X 10.0 + 20.0 = 65.2 FT 

HUMBER OF HOLES: 

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

AREA OF PATTERN = 277.44FT-2 - 24.0/12.0 X 65.2 = 147.8 FT-2 
~ 

PATTERN HOLES@ 3.0 X 3.0 = 147.0 / 9.80 = 17. 

TOTAL HOLES g 33. + 17. = 50. 

HUMBER OF DRILLS = 1 - 4 DRILLS = 4. 

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

DRILL 12.0 FT- PULL 11.0 FT 

TOTAL LF OF HOLE = 50. X 12./11. X 2108. = 114423. LF 
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========~================================================================== 
HARZ A ENGINEER I HG COIVIPANY 

DIRECT COST ESTIMATE 
IlEM: ACCESS TUNNEL TO GATE Ct:A~·!SER 15 >< 20 FT 
PROJECT: SUSITNA - 332.218 
FILE NO: 1563 

QUANTITY: 21B0.FT 
DATE: FEB 16,.1984-
EST. BY RAM D/OEB 

==================~==========================~=======~===========~========= 

BACK-UP COMPUTATIONS 

CYCLE TH1E: MOVE IN DR ILLS 1.00 HRS 

DRILL 12. HOLES/DRILL X 12.0 @ 60. FT/HR 2.50 HRS 

LOAD 12. HOLES/MINER @ 3.8 MIN/EO 0.?5 HRS 

SHOOT AND SMOKE 0.50 HRS 

MUCKING OPERATION: 

BCY/LOAD = 7.00 X 0.85 X 0.60 = 3.57 

BCY /HR = 3. 57 X 1. >< B. 83 X 50. 00 = 148. 15 BCY /HR 

BCY/CYCLE = 10.28 BCY/LF X 11.0 LF = 113.03 

MUCK TIME= 113.03 BCY X 1.24 COB)/ 148.15 = 0.94 HRS 

ALTERNATING CREWS : 
(ACTUAL) 11UCK Tit-lE = 0.94- 2.50- 0. 75- 0.50 0.00 HRS 

TOTAL CYCLE TIME 4.75 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 11.8 LF/ROUND X 2. X 10. / 4.75 = 46. LF/DAY 

U-. . . .. :tgftijf¥2 

~-- ~ llll r .. 1111 

..... ~"····-·· --·--:--~~ .. <---~~=5~" 
~··-·-·-·~· ·-~~-. 

.... liM I 

I 
f;i(~ 
hhf fl.\, 

! ~' .:~ 

,,:·.::: 
i ·• .. _ 

! ' 
1 ~· 

t . 
I· 

~ 

I 
I 
I " 
l 
} 

' I 
I 
I 
j 

I o 
1 

! 



j 

in··.\ { ! 
; ! 

~ I 

' 

! 
I 

f 

U "··' CM lJ ... J LlJLU r.l :liJU UJUf 11111 :J11J _. :~a~ ._ 

=c========================================================================= 
1-iARZA ENG It~EER IHG COI':PANY 

D H~ECT COST EST Ir·IATE 
ITEM: ACCESS TUNNEL TO GATE CHAtiBER 15 X 20 FT 
PROJECT: SUS I TNr~ - 332. 210 
FILE NO: 1563 

QUANTITY: 21BO.FT 
J)()TE: FEB 16,. 1984 -
EST. BY R~H D/OEB 

=============================================================~============= 

BACI<-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE 

1ST 100.0 FT @ 23. LF/DAY (50.0 7.) 4.3 DAYS 

REt1A IN I NG 2000. FT @ 46. FT /DAY 43.2 DAYS 

TURN UNDER AT PORTALS 2.0 DA'r'S 

ALLOWANCE FOR DELAYS & FAULTS 7.0 DAYS 

ADDITIONAL TIME FOR ROCKBOLTING 2.5 DAYS 

ADDITIONAL TIME FOR STEEL SUPPORTS 5.0 DAYS 

ADDITIONAL TIME FOR SHOTCRETE (3 11 ) 1. B DAYS 

-~------------------------------------------------
TOTAL EXCAVATION TIME 65.0 DAYS 
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================================================================~=~======== 

HARZA ENGINEERING CO~PAHY 
DIRECT COST EST I 11AIE 

ITEM: ACCESS TUNNEL TO GATE CHAMBER 15 X 20 FT 
PROJECT: SUSITNA - 332.218 
FILE NO: 1563 

QUANTITY: 2180.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

===·========================================================~==========~==== 

LABOR 

DESCRIPTION 

WALKER 
SHIFTER 
MINER 
CHUCK TENDER 
BLASTING FOREMAN 
FEL OPERATOR 
ELECTRICIAN 
A I R COI"1PRESSOR OPERATOR 
TRUCK DRIVERS 

CREW REQUIREMENTS 

2. - HJ. HR SHIFTS HOURLY 

DAY SWING GWY TOTAL RATE 

1.0 1.0 f:L0 ·~. 0 39. 13 
1.0 1.0 0.0 ~:I. a 38. 13 
4.0 4.0 0.0 F:. a 35.64 
4.0 4.0 0.0 8.0 34.91 
1.0 1.0 0.0 2.0 38.13 
1.0 l.EJ e·.a 2.0 39.09 
0.5 0.5 0.0 1.0 44.74 
1.0 1.0 8.0 2.0 38. 18 
3.0 3.0 0.0 6.0 39.37 

• 

TOTAL 
COST PEP 
DAY 

782.60 
762.6fJ 

~'}· 51.20 
2792.08 

7ci2.60 
701.80 
447.40 
763.60 

2362.20 
----------------------------------------------------------------------·-----
SUBTOTAL 16.5 16.5 e.e 33.0 12306.80 
---------------------------------------------------------------------------
ALLOWANCE FOR UHSCHEDULED OVERTIME 0.0 Y. 0.00 

TOTAL COST PER DAY $ 12386.80 
---------------------------------------------------------------------------

Ll ; 
~ _,_,._,_..._.~ 

< ' • - - "- • ~ 

., 

~~; ··"'-'-~~- .... -·-..,·~·· ..;,;.:.. ... ~~~ ...... :...:. .. ;~.~, 

i' .. :w. Ja .. ... ._ ~ ~ 
~ :~ ~~ 

(t~ 



J 
j 

•n' . ! 

i 

.. 

l 
~--

Jl\24 ::ll!!ll l_£ __ § b___ I ~ IJia r.. 1la ] .. l- ... \ ... .._ 

========================================~=====~=======~=:~================= 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM:: ACCESS TUNNEL TO GATE CHAI'"IBER 15 X 20 FT QUANTITY: 2180.FT 

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

PROJECT: SUS ITNA - 332. 21El1 
FILE NO: 1563 

====:====================================================================== 

EQU[PMENT REQUIREMENTS 
---------------------------------------------------------------------------

EQUIPMENT 

* TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

------------------------------~--------------------------------------------
4.0 DRILLS 42.01 X 20. HRS 3360.00 
4.0 AIR COMPRESSORS 608 40.36 X 20. HRS 3228.80 
2.0 FANS 10.07 X 20. HRS 402.80 
2. 0 DELIJATER I HG PU~1PS 5.26 X 20. HRS 210.48 
1.0 FEL 988 <? CY) 115.74 X 20. HRS 2314.80 
3.8 R 35S 62.64 X 20. HRS 3758.40 

---------------------------------------------------------------------------
SUBTOTAL 132?6.00 
DUTY Ff.lCTOR 75.0 r. 
TOTAL COST PER DAY = 13276. em X 75. B/lBEJ. 0 = $ 9957.00 / DAY 

------·---------------------------------------------------------------------

--------------------------
MATERIALS AND SUPPLIES 

-------------------------------·--------------------------------------------
QUANTITY UNIT DESCRIPTION 

Ut~ IT 
COST 

TOTAL 
COSTS 

-------------------------------------~-------------------------------------
21578.43 BCY 

114422.54 LF 
21.00 EA 

1680.00 EA 
58.00 CY 

2100.00 LF 
2100.00 LF 
2100.00 LF 

POWDER & CAPS 
BITS & STEEL 
STEEL SUPPORTS (20 LB/FT) 
ROCKBOLTS (10FT) 
SHOTCRETE (3 11

) 

AIR AND WATER DISCHARGE 
FAN LINES 
ELE~TRIC SUPPLIES 

6.80 
0.40 

1120.00 
84.6? 

450.00 
3B.BB 
25.0B 

100.00 

146733.35 
45769.02 
23520.00 

142245.6B 
22500.00 
63000.00 
52500.00 

210000.00 
---------------------------------------------------------------·------------

TOTAL COST FOR MATERIAL AND SUPPLIES $ 706267.96 
---------------------------------------------------------------------------
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===============================================~=~========================= 
HARZA ENGINEERING CO~PANY 

DIRECT COST EST Il'lf-1TE 
ITEM: ACCESS TUNNEL TO GATE CHAMBER 15 >< 20 FT 
PROJECT: SUSITNA - 332.210 
FILE NO: 1563 

QUANTITY: 210B.FT 
DATE: FEB 16~1984-
EST. bY RAM D/OEB 

=========================================================================== 

SUMMARY OF COSTS 
*****:I~)J<*:l<***>l<**:l~ 

NUMBER OF DAYS 
FOR EXCAVATION = 65. DAYS 

LABOR COSTS: 
65. X $ 12306.80 / DAY $ 799 .. 512 380.72 

EQUIPMENT COSTS: 
65. X$ 9957.08 /DAY $ 646 .. 057 308.03 

MATERIALS & SUPPLIES: $ 706~267 336.32 

S T & S @ 15.~ OF LABOR $ 118 .. 399 56.38 

---------------------~----------------------------------
TOTAL DIRECT COST $ 2 .. 271..038 1081.45 
--------------------------------------------------------
MARK UP FACTOR = ( 1 + B~/100.) = 1.00 

TOTAL PRICE = 2~271~038 X 1.80 = $ 2~ 27 L 038 

UNIT PRICE PER LF • 

UNIT PRICE PER CY • 

SIGNIFICANT RATIOS: 

2~271,038 / 2100. • $ 1881.45 / LF 

2~271~638 / 2108. X 10.3 • $ 105.25 / CY 

- MAH-DAYS/LF = 65. DAYS X 33. 11EN / 2100. LF = 1. 02 MD/LF 

- t1AN-DAYS/CY = 65. DAYS X 33. MEN / 2100. LF/10. 28 = 0. 18 MD/CY 
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============================~============~===]============================== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: DIVERSION TUNNEL 48 FT EXCAVATED DIAMETER 
PROJECT: SUSITNR 332.212 
FILE NO: 1563 

QUANTITY: 76B.FT 
DATE: FEB 16~1984-
EST. BY RAI't D/OEB 

==============================================================;=====~====== 

BACK-UP COMPUTATIONS 

TUHHEL DIMENSIONS ~ 48.0 X 42.0 FT 

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

ARCH AREA= 0.5 X (24.0) **2 C 3.14- SIN 3.14) = 904.8 FT-2 

BCY/LF =( 904.8 + 4.0 X 42.0)/27 = 39.7 BCY/LF 

PERIMETER = 3.14 X 24.0 + 2.0 X 4.0 + 42.0 = 125 .. 4 FT 

HUMBER OF HOLES: 

LINE HOLES @ 24. IN CENTERS = 125.4 / 24. / 12 = 63. 

AREA OF PATIERN "" ******FT-2 - 24.El/12.0 >( 125.4 = 822.0 FT-2 

PATTERN HOLES @ 3.0 X 3.0 = 822.0 / 9.0B = 92. 

TOTAL HOLES = 63. + 92. = 155. 

NUMBER OF DRILLS = 1 - 6. DRILLS = 6. 

NUMBER OF HOLES/D~ILL = 155. / 6. = 26. 

DRILL 12.0 FT- PULl 11.0 FT 

TOTAL LF OF HOLE = 155. X 12./11. X 760. = 128534. LF 
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=================================================================•========= 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTif'11~TE 
ITEM: DIVERSION TUNNEL 48 FT EXCAVATED DIAMETER 
PROJECT: SUSITNA 332.212 
FILE NO: 1563 

QUANTITY: ?60.FT 
DATE: FEB 16~1984-
EST. BV RAM D/OEB 

=========================================================================== 

BACK-UP COMPUTATIONS 

CYCLE TII1E: MOVE IN DRILLS 1.00 HRS 

DRILL 26. HOLES/DRILL X 12.0 0 60. FT/HR 5. 17 HRS 

LOAD 26. HOLES/MINER @ 3.0 MIN/Efl 1.55 HRS 

SHOOT AND SMDI'E 8.58 HRS 

!"lUCKING OPERATION: 

BCY /LOAD = 7. 00 X B. 85 >~ 0. 60 = 3.57 

BCY/HR = 3.57 X 2. X 0.83 X 50.00 = 296:.31 BCY /HR 

BCY/CYCLE = 39.73 BCY/LF X 11.0 LF = 437.06 

MUCK TIME= 437.06 BCY X 1.12 COB)/ 296.31 = 1.65 HRS 

ALTERNATING CREWS : 
(ACTUAL) t'fUCK TIME = 1. 65- 5. 17- 1. 55- 0. 50 8.£:10 HRS 

TOTAL CYCLE TINE 8.22 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 11.0 LF/ROUND X 2. X lB. / 8.22 = 27. LF/iDAY 
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================:===================================:========~============== 

ITEM: 
PROJECT: 
FILE NO: 

HARZA ENGINEERING COMPANY 
DIRECT COST EST It-tATE 

DIVERS I ON TUHHEL 48 FT E><CAVATED IJ I A~IETER 
SUSiTNA 332.212 

1563 

QUANTITY: 760.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

==================~==============================================~========= 

BEHCH EXCAVATION 

BEHCH DIMENSIONS : 42.0 X 28.0 FT 

BCY/LF = 42.0 X 20.8 /27 = 31.1 BCY/LF 

PERIMETER = 42.8 + 2 X 38.0 = 102.8 FT 

NUMBEr~ OF HOLES: 

LINE HOLES @ 24. IN CENTERS = 102.0 / 24. / 12 = 51. 

PATTERN HOLES = 42.8 X 30.8 / 25.88 FT-2/HOLE = 50. 

TOTAL HOLES = 51 . + 50. = 10 1 . 

HUMBER OF DRILLS = 6. 
' 

NUMBER OF HOLES/DRILL ~ 101. / 6. = 16.9 

TOTAL LF OF HOLE = 101. XC20.8 + 1) X 760.liV30.0 = 53945. LF 
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==================================================~====•==============~=~== 

HARZA ENGINEER I HG C0~1PANY 
DIRECT CCST EST It-lATE 

ITEM: DIVERSION TUNNEL 48 FT E><CAVATED DIAI"IETER QUANTITY: 760.FT 
DATE: FEB 16..,1984-
EST. BY RAM D/OEB 

PROJECT: SUSITHA 332.212 
FILE NO: 1563 

=========================================================·================== 

BACK-UP COMPUTATIONS 

CYCLE TH·lE: MOVE IN DRILLS 1.80 HRS 

DRILL 101. HOLES X 21.0 DEPTII/ 60. FT/HR X G. 5.91 HRS 

LOAD 101. HOLES X 3.0 MIN/EA /58 t1UI/HR X 6. 1. B 1 HRS 

SHOOT AND SMOKE 8.50 HRS 

MUCKING OPERATION: 

MUCK TIME= 933.33 BCY X 1.12 (08)/ 296.31 = 3.52 HRS 

(ACTUAL CYCLE) f1UCK TIME = 3. 52- 5. 91- 1. B 1 = B. 00 !-'RS 

TOTAL CYCLE TIME 8.43 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 30.8 LF/ROUHD X 2. X 10. / 8.43 = 71. LF/DAY 
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===========~============================================================•== 
HARZA ENGINEERING COI"IPANY 

DIRECT COST ESTII·JATE 
ITEM: DIVERS ION TUNNEL 48 FT E>~CAVATED D I A METER 
PROJECT: SUSITNA 332.212 
FILE NO: 1563 

QUANTITY: 760.FT 
DATE: FEB 16,1984-
EST. BY RAM D/OEB 

=========================================~=============================~==== 

BACK-UP COMPUTATIONS 

CON3TRUCTION SCHEDULE : 

1ST 0.0 FT @ 13. LF/DAY (50.0 Y.) 0.0 DAYS 

REMAINIHG 760. FT@ 27. FT/DAY 28.4 DAYS 

BENCH EXCAVATION 760. FT@ 71. FT/DAY 10.7 Dt=iYS 

ALLOLJAHCE FOR DELAYS & FAULTS 2.0 DAYS 

ADDITIOHAL TIME FOR ROCKBOLTING 1.0 DAYS 

ADD ITIONhl. TIME FOR STEEL SUPPORTS 1.5 DAYS 

-------------------------------·-------------------
TOTAL EXCAVATION TIJ1E 43.6 DAYS 
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====~===============================================~====================== 
HARZ A EHG I HEER I NG COI1PANY 

D I RECT COST EST I 11ATE 
ITEM: DIVERS ION TUNNEL 48 FT EXCAVATED D HU"IETER 
PROJECT: SUSITNA 332.212 
FILE NO: 1563 

QUA~~TITY: 760. FT 
DATE: FEB 16~1984-
EST. BY RA~1 D/OEB 

===============================================~===============·~=========== 

CREW REQUIREMEHTS 
--------------~------------------------------------------------------------

LABOR 

DESCRIPTION 

2. - 10. HR SHIFTS HOURLY 
-------------------------
DAY SWING GWY TOTAL RATE 

TOTAL 
COST PER 
DAY 

------------------------------------~------~---------------------~------~---
LJALKER 1.0 l.B 8.0 2.0 39. 13 782.60 
SHIFTER 1.8 1.0 0.8 2.8 38. 13 762.60 
MIJ'IER 6.0 6.0 0.0 12.0 35.64 4276.80 
CHUCK TENDER 6.0 6.0 e.o 12.0 34.91 4189.28 
BLASTING FOREJ1AN 1.8 1.0 a.0 2.0 38. 13 762.60 
FEL OPERATOR ? A -..... 2.0 0.8 4.0 39.09 1563.60 
ELECTR!CIAH 0.5 8.5 0.0 1.0 44.74 447 • .:-10 
AIR COMPRESSOR OPERATOR 1.6 I _ 0 El.0 2.0 38. 18 763.68 
TRUCK DRIVERS 5.8 5.8 0.0 10.0 39.37 3937.00 
---------------------------------------------------------------------------
SUBTOTAL 23.5 23.5 0.0 47.0 17485.40 
---------------------------------------------------------~----~------------
ALLOWANCE FOR UNSCHEDULED OVERTIME B.8 Y. B.B0 

TOTAL COST PER DAY $ 17485.48 
---------------------------------------------------------------------------
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=================================================~=========~=============== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTH1ATE 
ITEM: DIVERS ION TUNNEL 48 FT E><CAVATED D IAI1ETER QUANTITY: 760.FT 

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

PROJECT: SUSITNA 332.212 
FILE NO: 1563 

===============================•==================================~======== 

EQUIPMENT REQUIREMENTS 
-----------------------------------------------------r---------------------EQU I PI·JENT 

41< 

TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

-----------------------------------------------------------------·----------
6.0 DRILLS 42.01 X 20. HRS 5841.20 
6.0 AIR COMPRESSORS 680 40.36 X 20. HRS 4843.20 
3.0 FANS 10.07 X 20. HRS 604.20 
4. 0 DEWATERING PUI1PS 5.26 X 20. HRS 4213.80 
2.0 FEL 988 115. 7 4 X 20. HRS 4629.60 
5.0 R 35S 62.64 X 20. HRS 6264.00 

-------------------------------------------··-------------------------------
SUBTOTAL 21803.00 
DUTY FACTOR 75.0 U 
TOTAL COST PER DAY = 21803.08 X 75.0/100.8 = $ 16352.25 / DAY 

---------------------------------------------------------------------------

--------------------------
MATERIALS AND SUPPLIES 

---------------------------------------------------------------------------
UNIT TOTAL 

QUANTITY UNIT DESCRIPTION COST COSTS 
--------------------------------------------------------------------------~ 53841.18 BCY 
182479. 15 LF 

6.00 EA 
608.00 EA 
51.00 CY 

760.00 LF 
760.00 LF 
760.00 LF 

POlJDER B. CAPS 
8 ITS a, STEEL 
STEEL SUPPORTS C40 LB/FT) 
ROCKBOLTS (15FT ) 
SHOTCRETE (3 11 ) 

AIR AND lJATER DISCHARGE 
FAN LINES 
ELECTRIC SUPPLIES 

6.88 
0.48 

5840.00 
127.00 
450.00 

30.0[:) 
25.80 

100.00 

366128.01 
72991.66 
35040.00 
77216.00 
22950.00 
22800.00 
19000.00 
76880.00 

---------------------------------------------------------------------------
TOTAL COST FOR i"lATER I AL 1-)ND SUPPL I ES $ 692117.67 

------------------------------------------------------~--------------------
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======================·===============:==~======~=========================== 

ITEM: 
PROJECT: 
FILE NO: 

HARZA ENGINEERING COMPANY 
DIRECT COST ESTI~~TE 

DIVERS I ON TUNNEL 48 FT E><CAVATED D I A~1ETER 
SUSITNA 332.212 

1563 

QUANTITY: 760.rT 
DATE: FEB 16,1984 -
EST. BY RAM D/OEB 

=========================================~================================= 

HUMBER OF DAYS 

SUM~1ARY OF COSTS 
'f{:fCI<****:f<*:f<**}J~:f<:J~* 

FOR EXCAVATIOH = 44. DAYS 

LABOR COSTS: 
44. X $ 17485.40 / DAY $ 76 L 771 1002. 33 

EQUIPMENT COSTS: 
44. X $ 16352.25 / DAY $ 712,484 937.37 

MATERIALS L SUPPLIES: $ 692,117 910.68 

S T & S +/-15Y. OF LABOR $ 110,411 145.28 

-----------------------·-------------~-------------------
TOTAL DIRECT COST $ 2,276,704 2995.66 
---------------------------~----------------------------
MARK UP FACTOR = ( 1 + 0./100.) = 1.00 

TOTAL PRICE = 2,276,704 X 1.00 = $ 

UNIT PRICE PER LF = 

UHIT PRICE PER CY • 

SIGNIFICANT RATIOS: 

2,.276 .. 704 / 

2,276,.704 / 

2,276 .. 704 

760. a $ 2995.66 / LF 

760. X 70.8 a $ 42.29 / 

-· MAN-DAYS/LF = 44. DAYS X 47. MEN / 768. LF = 2. 69 MD/LF 

- MAN-DAYS/CY = 44. DAYS X 47. I"IEN / 760 u LF /70. 84 = 0. 04 MD/C 
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==========================================================================~ 
HARZA ENGINEER lNG COI·IPANY 

DIRECT COST ESTit'IATE 
ITEM: GROUTING GALLERY 10 X 10 FT 
PROJECT: SUSil~A - 332.321 
FILE NO: 1563 

QUANTITY: 6650.FT 
DATE: 'FEB 16"1984-
EST. BY Rf.ll"l D/OFB 

=============================cc:cccccccccccc~==========Qcccccc~c=ccccccc:Mccc 

BACI<-UP COMPUTATIONS 

TUNNEL DIMENSIONS : 10.0 X 10.0 FT 

ANGLE OF ARCH = 2 X <ARCCOS 6.0 - 2.8 / 6.0 ) = 2.00 RADIANS 

ARCH AREA = 0.5 X ( 6.0) **2 ( 2.00 - SIN 2.00 ) = 19.6 FT-2 

BCY/LF =( 19.6 + 7.3 X 10.0)/27 = 3.4 BCY/LF 

PERIMETER = 2.00 X 6.0 + 2.0 X 7.3 + 10.0 = 36.5 FT 

HUMBER OF l~OLES: 

LIHE HOLES @ 24. IN CEHTERS = 36.5 / 24. / 12 = 19. 

AREA OF PATTERN = 92.B5FT-2 - 24.EV12.B >~ 36.5 = 19.1 FT-2 

PATTEeN HOLES@ 3~0 X 3.0 = 19.1 / 9.00 = 3. 

TOTAL HOLES = 19. + 3. = 21. 

HUMBER OF DRILLS = 1 - 2. DRILLS = 2. 

HUMBER OF HOLES/DRILL = 21. / 2. = 11. 

DRILL 9.0 FT - PULL 8.0 FT 

TOTAL LF OF HOLE = 21. X 9./ 8. X 6650. = 159809. LF 
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~=============================:=================================·=========== 
HARZA ENGINEER J NG COI1PAHY 

DIRECT COST EST I f"IATE 
ITEM: GROUTING GALLERY 10 >~ lB FT 
PROJECT: SUSITI~A - 332.321 
FILE NO: 1563 

QUANTITY: 665B.FT 
DATE: FEB 16~1984-
EST. BY RAH D/OEB 

========:=====================================Q=======~c============:===c=== 

BACK-UP COf·JPUTATIONS 

CYCLE TIME: t10VE IN DR ILLS 1.80 HRS 

DRILL 11. HOLES/DRILL X 9.0 @ 60. FT/HR 1. 60 Hr~s 

LOAD 11. HOLES/f1INER @ 3. 0 MII'VEA 0.64 HRS 

SHOOT AND S~101<E 0.50 HRS 

MUCKING OPERATION: 

BCY/LOAD = 2.80 X 0.85 X 0.60 = 1.02 

BCY/HR = 1.02 X 1. X 0.83 X 40.80 = 33.86 BCY/IiR 

BCY/CYCLE = 3.41 BCY/LF X 8.0 LF = 27.27 

f·JUCK TIME = 27.27 BCY X 1. 26 (08) / 33.86 = 1. 02 HRS 

ALTERNATING CREWS : 
(ACTUAL) MUCK TIME = 1.02- 1.60- 0.64- 0.50 0.00 HRS 

TOTAL CYCLE TIME 3.74 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 8.0 LF/ROUHD X 2. X lB. / 3.74 = 43. LF/DAY 
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==========a================================================================ 
HARZA ENGINEERING COtFANY 

DIRECT COST EST II1ATE 
ITEM: GROUTING GALLERY 10 X 10 FT 
PROJECT: SUSITHA - 332.321 
FILE NO: 1563 

QUANTITY: 6650.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

==========================:==================================~==;========== 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST ***** FT @ 21. LF/DAY (50. 0 ~) 56. 1 DAYS 

REt'1A IN IHG 5450. FT @ 43. FT /DAY 127.5 DAYS 

TURN UtiDER AT PORTALS 4.0 DAYS 

ALLOWANCE FOR DELAYS & FAULTS 9.0 DAYS 

ADDITIONAL TIME FOR ROCKBOLTING 8.0 DAYS 

ADDITIONAL TIME FOR STEEL SUPPORTS 12.0 DAYS 

ADDITIONAL TIME FOR SHOTCRETE (3") 8.0 DAYS 

--------------------------------------------------
TOTAL EXCAVATION TIME 224.6 DAYS 
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===================~======================================================= 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: GROUTING GALLERY 10 X 10 FT 
PROJECT: SUSITNA - 332.321 
FILE HO: 1563 

QUANTITY: 6650.FT 
DATE: FEB 16~1984-
EST. BY RAM D/8LB 

=======:=================================================================== 

CREW REQUIREMENTS 
---------------------------------------------------------------------------LABOR 

DESCRIPTION 

2. - 10. HR SHIFTS HOW~L Y 
-------------------------
DAY SWING GlJY TOTAL RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------
WALKER 1.0 1.0 a.e~ 2.0 39. 13 782.60 
SHIFTER l.B 1.0 0.0 2.0 30. 13 762.60 
MINER 2.0 2.0 0.0 4.0 35.64 1425.60 
CHUCK TENDER ?.tJ 2.0 0.0 4.0 34.91 1396.40 
BLASTING FOREMAN 1.0 1.0 0.0 2.0 38. 13 7'62.60 
FEL OPERATOR 1.0 1.0 0.0 2.0 39.09 781.80 
ELECTRICIAN 0.5 0.5 0.0 1.0 ~~4. ?4 447.40 
TRUCK DRIVERS 2.0 2.0 0.0 4.0 39.37 1574.80 
---------------------------------------------·------------------------------
SUBTOTAL 10.5 10.5 0.0 21.0 7933.80 
---------------------------------------------------------------------------
ALLOWANCE FOR UNSCHEDULED OVERT II1E 0. 0 Y. 

TOTAL COST PER DAY 

8.00 

$ 7933.80 
--------------------------------------------------------------------~-------
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===========================================~=============================== 
HARZ A ENGINEERING COI·JPANY 

DIRECT COST ESTif1flTE 
ITEM: GROUTING GALLERY 10 X 10 FT 
PROJECT: SUSITNA - 332.321 
FILE HO: 1563 

QUANTITY: 6650.FT 
DATE: FEO 16 .. 191=14 -
EST. BY RAM D/OEB 

========~================================================================== 

EQUIPMENT REQU IREI"IENTS 
---------------------------------------------------------------------------. 

EQUIPMENT 
:ft: 

TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DfiY 

---------------------------------------------------------------------------
l. 0 DRILLS 
1.0 FANS 
2. 0 DEWATERING PUJ·1PS 
1. 0 E lt'JCO C2 CY) 
2. 0 CARS W/ PRIME t'IO'v'ERS 

42.81 X 20. HRS 
18.07 X 20. HRS 
5.26 X 20. HRS 

21. 05 X 20. HRS 
31.08 X 20. HRS 

848.20 
201.40 
218.40 
421.08 

1243.20 
---------------------------------------------------------------------------

SUBTOTAL 2916.20 
DUTY F(ICTOR 75. B :~ 

TOTAL COST PER DAY = 2916. 20 X 75. 0/100. 0 = ~I> 2 107. 15 / DAY 
---------------------------------------------------------------------------

--------------------------
MATERIALS AHD SUPPLIES 

-----------------------------------------------------~---------------------
UNIT TOTAL QUANTITY UNIT DESCRIPTION COST COSTS 

---------------~-------------------------------------------------~----------
22671.58 BCY POWDER 8. CAPS 6.88 154166.73 

159888.93 LF BITS 8. STEEL 0.40 63923.57 
75.80 EA STEEL SUPPORTS (28 LB/FT) 530.00 39750.08 

2700.00 EA ROCI<BOL TS < 10FT ) 84.67 228609.80 
82.00 CY SHOTCRETE (3 11 ) 450.013 369130.00 

6650.00 LF AIR AND WATER DISCHARGE 15.0B 99750.00 
6650.em LF - FAH LitiES 12.50 83125.00 
6650.00 LF ELECTRIC SUPPLIES 50.00 332508.00 

---------------------------------------------------------------------------
TOTAL COST FOR MATERIAL AHD SUPPLIES $ 1038724.30 

---------------------------------------------------------------------------
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===:=================~===========================c========================= 
HARZA ENGINEERING COI·JPANY 

DIRECT COST EST I 110TE 
ITEM: GROUTfNG GALLERY 10 X 10 FT 
PROJECT: SUSITHA - 332.321 
FILE NO: 1563 

QUANTITY: G65S.FT 
DATE: FEB 16~19R4-
EST. BY RAM D/OEB 

============•================================================~============= 

EQUIPMENT REQU IREt-lENTS 
----~------------------------------------------------7---------------------

EQUIPMENT 
:fl: 

TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DOY 

---------------------------------------------------------------------------
1.8 DRILLS 
1.0 FANS 
2. 0 DEWATER lNG PUl·1PS 
1.0 Eit·tCO C2 CY) 
2. 0 CARS W/ PRIME t-JO'v'ERS 

42.01 X 20. HRS 
10.07 X 20. HRS 
5.26 X 20. HRS 

21. 05 X 20. HRS 
31. 08 X 20. HRS 

840.20 
20L40 
210.40 
421.08 

1243.20 
---------------------------------------------------------------·------------

SUBTOTAL 2916.20 
DUTY FflCTOR 75. B :{ 
TOTAL COST PER DAY= 2916.20 X 75.0/180.0 = $ 2107.15 /DAY 

--------------------·-------------------------------------------------------

--------------------------
J·JATEI~ I ALS AND SUPPLIES 

---------------------------------------------------------------------------
bUmiTITY UNIT DESCRIPTION 

Uti IT 
COST 

TOTAL 
COSTS 

---------------------------------------------------------------------------
22671 • 58 BCY 

159808.93 LF 
75.00 EA 

2700.00 EA 
82.00 CY 

6650.00 LF 
6650.00 LF 
6650.00 LF 

POWDER & CAPS 
BITS & STEEL 
STEEL SUPPORTS (20 LB/FT) 
ROCI<BOL TS ( 10FT ) 
SHOTCRETE (3 11 ) 

AIR AND WATER DISCHARGE 
FAN LINES 
ELECTRIC SUPPLIES 

6.88 
0.40 

530.00 
84.67 

450.00 
15.00 
12.50 
50.00 

154166.73 
63923.57 
39750.00 

228609.88 
36900.00 
99750.08 
83125.08 

332500.80 
---------------------------------------------------------------------------

TOTAL COST FOR MATERIAL AND SUPPLIES $ 1038724.30 
-------------------------------·--------------------------------------------
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=====~===~===================:===========================================·== 
HARZ A ENG I HEER I NG COI"IPAHY 

DIRECT COST ESTII'1ATE 
ITEM: GROUTING GALLERY 10 >( 10 FT 
PROJECT: SUSlTNA - 332.321 
FILE NO: 1563 

QUANTITY: 665B.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

=========================================================================== 

SUMI111RY OF COSTS 
>I,~IOI<:l<}j,liC>I<*>I<*,l<**liOJt:Jc 

Nut·JBER OF DAYS 
FOR E><CAVAT I OH = 225. DAYS 

LABOR COSTS: 
225. X $ 7933.80 / DAY $ 11' 7821' 2'29 268.00 

EQUIPMENT COSTS: 
225. X$ 2187.15 /DAY $ 49L316 73.88 

MATERIALS & SUPPLIES: $ 11'0381, 724 156.20· 

S T & S @ 15.Y. OF LABOR $ 2731'394 41. 11 

--------------------------------------------------------. 
TOTAL DIRECT COST $ 3 .. 5851'664 539.20 
--------------------------------------------------------
MARK UP FACTOR = ( 1 + 8./100.) = 1.00 

TOTAL PRICE = 3"585"664 X 1.00 = $ 3 .. 585 .. 664 

IIIII Bill U&£ IIIII 

UHIT PRICE PER LF • 

UHIT PRICE PER CY = 

3 .. 585 .. 664 / 6650. • $ 539.20 / LF 

3,.585"664 / 6650. X 3.4 = $ 158.16 / CY 

SIGNIFICANT RATIOS: 

- MAN-DAYS/LF = 225. DAYS X 21. MEN/ 6650~ LF = 0.71 MD/LF 

- MAH-DAYS/CY = 225. DAYS X 21 • l1EN / GGS0. LF / 3. 41 ca 0. 2 1 MD/CY 
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=========================================================================== 
HARZA ENG IHEER IHG COI"IPANY 

DIRECT COST ESTU1ATE 
ITEM: GROUTING GALLERY INCLINED 10 X 10 FT 
PROJECT: SUSITNH - 332.322 
FILE NO: 1563 

0Uf-1NTITY: 2580. FT 
DATE: FEB 16~1904-
EST. BY RAM D/OEO 

===================================~===============~========~============== 

BP..C:I< -UP COMPUTATIONS 

TUNNEL DIMENSIONS : IB.0 X 10.0 FT 

ANGLE OF ARCH = 2 X CARCCOS 6.8 - 2.8 / 6.0 ) = 2.00 RADIANS 

ARCH AREA = B.5 X C 6.0) **2 ( 2.80 - SIN 2.00 ) ==· 19.6 FT-2 

BCY/LF =( 19.6 + 7.3 X 10.0)/27 = 3.4 8CY/LF 

PERIMETER = 2.00 X 6.0 + 2.0 X 7.3 + 10.0 = 36.5 FT 

NUMBER OF HOLES: 

LINE HOLES @ 24. IH CENTERS = 36.5 / 24. / 12 = 19. 

AREA OF PATTE~N g 92.0SFT-2 - 24.EV12.0 X 36.5 "" 19. 1 FT-2 

PATTERN ·HOLES @ 3.0 X 3.0 :'1 19. 1 / 9. 00 = 

TDT~L HOLES = 19. + 3. Q 21. 

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

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

... 
~"' 

~ 
l~ .. JJ& - ~ .. m• IW 

't_, 

DRILL 6.0 FT - PULL 5.0 FT ~ 

TOTAL LF OF HOLE = 21. X 6./ 5. X 2580. = 66134. LF 
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=========================================================================== 
HARZA ENG IHEER IHG COI1PAHY 

DIRECT COST ESTn1ATE 
ITEM: GROUTING GALLERY INCLINED 10 X 10 FT 
PROJECT: SUSil~A - 332.322 
FILE NO: 1563 

QUANTITY: 2580.FT 
DATE: FEB 16,1984-
EST. BY RAM D/OED 

===================~======================================================= 

BACK-UP COMPUTATIONS 

CYCLE TIME: MOVE IH DRILLS 1.00 HRS 

DRILL 11. HOLES/DRILL X 6.0@ 30. FT/HR 2. 14 HRS 

LOAD 11. HOLES/MINER @ 3. 0 11IH/EA 0.64 HRS 

SHOOT AHD SMOKE 0.75 HRS 

MUCKING OPERATION: 

BCY/LOAD = 2.00 X 0.85 X 0.60 = 1.02 

BCY/HR = 1.02 X 1. X 0.83 X 40.00 = 33.86 BCY/HR 

BCY/CYCLE = 3.41 BCY/LF X 5.0 LF = 17.05 

tiUCK TIME = 17.05 BCY X 1.26 (08)/ 33.86 = 0.64 HRS 

ALTERNATING CREWS : 
<ACTUAL) MUCK TIME= 0.64- 2.14- 0.64- 0.75 0.00 HRS 

TOTAL CYCLE TIME 4.53 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 5.0 LF/ROUND X 2. X 10. / 4.53 = 22. LF/DAY 
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HARZA ENGINEERING COMPANY 
DIRECT COST ESTIMATE 

ITEM: GROUTING GALLERY INCLINED 10 X 10 FT 
PROJECT: SUSITNA - 332.322 
FILE NO: 1563 

QUANTITY: 2580.FT 
DATE: FE8 16~1984-
EST. BY RAM D/OEB 

=c==============================================,=======================Q=== 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 60.0 FT@ 11. LF/DRY (50.0 Y.) 5.4 DRYS 

REMAINING 2520. FT @ 22. FT/DAY 114.1 DAYS 

TURN UNDER AT PORTALS 2.0 DAYS 

ALLOWANCE FOR DELAYS & FAULTS 1. 0 DAYS 

ADDITIONAL TIME FOR ROCKBOLTING 1. 5 DAYS 

ADDITIONAL TIME FOR STEEL SUPPORTS 4.0 DAYS 

ADDITIONAL TIME FOR SHOTCRETE (3 11 ) 0.5 DAYS 

ADDITIONAL TIME DUE TO INCLINE 6.0 DAYS 

--------------------------------------------------
TOTAL EXCAVATION TIME 134.5 DAYS 
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HARZA ENG IHEER IHG COI·lPAHY 
DIRECT COST ESTIMATE 

ITEM: GROUTING GALLERY INCLINED 10 X 10 FT 
PROJECT: SUSITNA - 332.322 
FILE NO: 1563 

QUANTITY: 2580.FT 
DATE: FEB 16~1904-
EST. BY RAM D/OEB 

=========================================================================== 

CRE~J REQUIREMENTS 
-~-------------------------------------------------------------------------

LABOR 

DESCRIPTION 

2. - 10. HR SHIFTS HOURLY 

DAY SLJING GWY TOTAL RATE 

TOTAL 
COST PER 
DAY 

-------------------------------------------------------·--------------------
WALKER 1.0 1.0 0.0 2.0 39. 13· 782.60 
SHIFTER 1.0 1.0 0.0 2.0 38. 13 762.60 
MINER 2.0 2.0 0.0 4.0 35.64 1425.60 
CHUCK TENDER 2.0 2.0 0.0 4.0 34.91 1396.40 
BLASTING FOREMAN 1.0 1.0 0.0 2.0 38. 13 7'62.68 
FEL OPERATOR 1.0 1.0 0.0 2.0 39.09 781.80 
ELECTRICIAH 0 c-.::J 0.5 0.0 1.0 44.74 447.40 
TRUCK DRIVERS 2.0 2.0 0.0 4.0 39.37 1574.08 
---------------------------------------------------------------------------
SUBTOTAL 10.5 10.5 0.0 21.0 7.933.08 
-·--------------------------------------------------------------------------
ALLOWANCE FOR UNSCHEDULED OVERTIME 8.0 r. 0.00 

TOTAL COST PER DAY $ 7933.80 
-------------~-------------------------------------------------------------
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HARZA EHG I NEER I HG COI1PAHY 
DIRECT COST ESTIMATE 

ITEM: GROUTING GALLERY IHCLINED 10 X 10 FT 
PROJECT: SUSITHA - 332.322 
FILE HO: 1563 

QUAHTITY: 258B.FT 
DATE! FEB 16~1984-
EST. BY RAM D/OEB 

=========================================================================== 

EQUIPMENT REQUIREMENTS 
------~---------------------------------------------·-------~---------------

EOU I PJ·1EI'IT 

• 
TYPE 

HOURLY 

RATE 

TOTOL 
COST PER 
DAY 

---------------------------------------------------------------------------

. 

1.0 ALIMAC DRILLS 
1.0 FANS 
2.0 DEUATERIHG PUMPS 
1.0 EIMCO (2 CYl 
2. 0 CARS W/ PR I 11E MOVERS 

42.01 X 20. HRS 
10.07 X 20. HRS 
5.26 X 20. HRS 

21. 05 X 20. HRS 
31. 08 X 20. HRS 

840. 2t~ 
201.40 
210.40 
421.80 

1243.20 

SUBTOTAL 2916.20 
DUTY FACTOR 75.0 Y. 
TOTAL COST PER DAY= 2916.20 X 75.0/100.0 = $ 2187.15 /DAY 

MATERIALS AND SUPPLIES 

UNIT TOTAL 
QUANTITY UNIT DESCRIPTION COST COSTS 
---------------------------------------------------------------------------

8795.89 BCY POWDER & CAPS 6.80 59812.05 
66134.46 LF BITS 3. STEEL 0.40 26453.78 

30.00 EA STEEL SUPPORTS C20 LB/FT) 530.00 15900.00 
450.00 EA ROCKBOLTS (lOFT ) 84.67 38101.50 
32.00 CY SHOTCRETE (3") 45'(:). 00 14400.00 

2580.00 LF AIR AND wATER DISCHARGE 15.00 38700.00 
6650.00 LF FAN LINES 1Z.50 83125.00 
6650.00 LF ELECTRIC SUPPLIES 50.00 332500.00 

---------------------------------------------------------------------------
TOTAL COST FOR t'fATER IAL AND SUPPL fES $ 608992.34 

---------------------------------------------------------------------------
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HARZA ENGINEERING COMPANY 
DIRECT COST ESTIMATE 

ITEM: GROUTiNG GALLERY INCLINED 10 X lB FT 
PROJECT: SUSITHA - 332.322 
FILE NO: 1563 

QUANTITY: 258B.FT 
DATE; FEB 16~1984-
EST. BY RAM D/OEB 

=========================================================================== 

SU~1MARY OF COSTS 
*:!<**********:"*** 

HUMBER OF DAYS 
FOR EXCAVATION = 135. DAYS 

LABOR COSTS: 
135. X $ 7933.80 / DAY $ L 867 .. 190 

EQUIPMENT COSTS: 
135. X$ 2187.15 /DRY $ 294 .. 197 

MATERIALS & SUPPLIES: $ 608 .. 992 

S T & S @ 15.Y. OF LABOR $ 160 .. 857 

TOTAL DIRECT COST $ 2 .. 13L237 

MARK UP FACTOR = C 1 + 0./100.) = 1.00 

TOTAL PRICE = 2 .. 131~237 X l.BB = $ 

413.64 

114.03 

236.04 

62.35 

026.86 

2 .. 131..237 

UNIT PRICE PER LF = 2 .. 131 .. 237 / 2580. = $ 826.06 / LF 

--

UNIT PRICE PER CY = 2 .. 131 .. 237 / 2580. X 3.4 = $ 242.30 / CY 

SIGNIFICANT RATIOS: 

- MRN-DAYS/LF = 135. DAYS X 21. 1'1EN / 2588. LF = 1. 09 ~10/LF 

- 11RN-DAYS/CY = 135. DAYS X 21. 11EH / 2500. LF/ 3. 41 = 0. 32 MD/CY 
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==================================================================:======== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: OUTLET TUNNEL 31 FT EXCAVATED DIAt1ETER 
PROJECT: SUSlTNA 332.512 
FILE NO: 1563 

QUANTITY: 2850.FT 
DATE: FEB 16,1984-
EST. BY RAM D/OEB 

===================================~=======================~=============== 

BACK -UP COl1PUTATI ONS 

" TUNNEL DIMENSIONS : 31.8 X 28.8 FT 

ANGLE OF ARCH= 2 X <ARCCOS 15.5- 15.5 / 15.5) = 3.14 RADinHS 

ARCH AREA = 0 • 5 X 05 . 5) **2 ( 3 ~ 14 - SIN 3 . 14 ) = 377 . 4 FT-2 

BCY/LF =( 377.4 + 5.5 X 28.0)/27 = 19.7 BCY/LF 

PERIMETER= 3.14 X 15.5 + 2.0 X 5.5 + 28.8 = 87.7 FT 

NUMBER OF HOLES: 

LINE HOLES @ 24. IN CENTERS = 87.7 / 24. / 12 = 44. 

AREA OF PATTERN = 531.38FT-2 - 24.8/12.0 X 87.7 = 356.8 FT-2 

PATTERN HOLEs @ 3. e x 3. e "' 356. 0 / 9. as ... 41~. 

TOTAL HOLES = 44. + 4B. = 84. 

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

NUMBER OF HOLES/DRILL = 84~ / 4. = 21. 

DRILL 12.0 FT- PULL 11.0 FT 

TOTAL LF OF HOLE = 84. X 12./ll. X 2058. = 188754. LF 
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=========================================================================== 
HARZA EHGINEERING COMPANY 

DIRECT COST EST n··JATE 
ITEM: OUTLET Tut~NEL 31 FT EXCAVATED D IAf•·JETER 
PROJECT: SUSITNA 332.512 
FILE NO: 1563 

QUANTITY: 2050.FT 
DATE: FEB 16~1904-
EST. BY RAM D/OEB 

======================================================================~==== 

BACK-UP COMPUTATIONS 

CYCLE TIME: MOVE IN DRILLS 1.00 HRS 

DR ILL 21. HOLES/DR ILL X 12. a 0 60. FT /HR 4.22 HRS 

LOAD 21. HOLES/MINER @ 3.0 MIN/EA 1.27 HRS 

SHOOT AND SMOKE 0.50 HRS 

MUCKING OPERATION: 

BCY/LOAD =12.50 X 0.85 X 0.60 = 6.37 

BCY /HR = 6. 37 X 1. X 0. 83 X 40. 00 = 211. 65 BCY /HR 

BCY/CYCLE = 19.68 BCY/LF X 11.0 LF = 216.49 

MUCK TIME = 216.49 BCY X 1.17 (08)/ 211.65 = 1.19 HRS 

ALTERNATING CREWS : 
(ACTUAL) MUCK TIME = 1. 19- 4. 22- 1. 27- 0. 50 0.00 HRS 

TOTAL CYCLE Tlt'lE 6.99 HRS 

USE 2. - lB. HR SHIFTS 

DAILY ADVANCE = 11.0 LF/ROUND X 2. X 10. / 6.99 = 31. LF/DAY 

1, l 
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=========================================================================== 
HARZ A ENG I NEER I NG Cffii1PANY 

DIRECT COST ESTII'·tATE 
ITEM: OUTLET TUNNEL 31 FT EXCAVATED D IAI'1ETER 
PROJECT: SUSITNA 332.512 
FILE NO: 1563 

QURNTITY: 2050.FT 
DA,lE: FE:B 16 ... 19f.l4 -
Es:lr. BY Rm··l D/OEB 

=============================================================~=~=========== 

BEHGH EXCAVATION 

BENCH DIMENSIONS : 28.0 X 10.0 FT 

BCY/LF = 28.0 X '10.0 / 27 = HL4 B1CY/JLF 

PERIMETER = 28.9 + 2 X 30.0 = 88.0 FT 

HUf1BER OF HOLES : 

LINE HOLES @ 24. IN CEHTERS = 88.8 / 24. / 12 = 44. 

PATTERN HOLES = 28. B X 30 .,B / 25.08 FT -.2/HOLE = 34. 

TOTAL HOLES = 44. + .34. = ?8. 

HUMBER OF DRILLS = 4. 

HUMBER OF HOLES/DRILL a 78 ., / 4. o 19. 4 

lfOTAL LF OF HOLE = 78. X <liB!. 0 + D X 20501. 0/30. B = 583:29. LF 
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==========3================================================================ 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTif•JATE 
ITEI1: OUTLET TUNNEL 31 FT EXCAVATED D IAI'1ETER QUANTITY: 2050.FT 

DATE: FEB 16~!984-
EST. BY RAJ•1 D/OEB 

PROJECT: SUSITHA 332.512 
FILE NO: 1563 

===================="=================.===================================== 

BACK-UP COMPUTATIONS 

CYCLE TIME: MOVE IN DR ILLS 1. 00 HRS 

DRILL 78. HOLES X 11.0 DEPTH/ 60. FT/HR X 4. 3~56 HRS 

LOAD 78. HOLES X 3. B MIN/EA /50 Mlt~/HR X 4. 1. 16 HRS 

SHOOT AND SMOKE 0.50 HRS 

MUCKING OPERATION: 

t'IUCK TIME= 311.11 BCY X 1.17 COB)/ 211.65 = 1.71 HRS 

CACTUAL CYCLE) MUCK TIME = 1. 71- 3. 56- 1. 16 = 8. 00 HRS 

TOTAL CYCLE TIME 6.22 HRS 

USE 2. - lB. HR SHIFTS 

DAILY ADVANCE = 30.0 LF/ROUND X 2. X 10. / 6.22 = 96. LF/DAY 
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~=~====================================u============~====================== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTII·IATE 
ITEM: OUTLET TUNNEL 31 FT EXCAVATED D I Af"IETER 
PROJECT: SUSITHA 332.512 
FILE NO: 1563 

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

======~============~===================================================~=== 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 380.0 FT @ 16. LF/DAY (50.0 Y.) 24. 1 DAYS 

REMAIN lNG 1670. FT @ 31 .. FT /DAY 53.0 DAYS 

BENCH EXCAVATION 2050. FT@ 96. FT/DAY 21.3 DAYS 

TURN UNDER AT TUNNEL PORTALS 

ALLOWANCE FOR DELAYS & FAULTS 

ADDITIONAL TIME FOR ROCKBOLTING 

ADDITIONAL TIME FOR STEEL SUPPORTS 

ADDITIONAL TIME FOR SHOTCRETIHG 

2.0 DAYS 

6 .. 0 DAYS 

2.0 DAYS 

6.0 DAYS 

1.0 DAYS 

--------------------------------------------------
TOTAL EXCAVATION TIME 115.4 DAYS 
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=========================================================================== 
HRRZA EHGINEERIHG COMPANY 

DIRECT COST ESTII1RTE 
ITEM: OUTLET TUNNEL 31 FT EXCAVATED DIAMETER 
PROJECT: SUSITNA 332.512 
FILE NO: 1563 

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

=================================================Q===============m========= 

CREW REQUIREMENTS 
---------------------------------------------------------------------------LABOR 2. - 10. HR SHIFTS HOURLY TOTAL 

------------------------- COST PER DESCRIPTION DAY SWING GWY TOTAL RATE DRY 
~--------------------------------------------------------------------------WALKER 1.0 1.0 0.0 2.6 39. 13 782.60 SHIFTER 1.0 1.0 0.0 2.0 38. 13 762.60 MINER 4.0 4.0 0.0 8.0 35.64 2851.20 CHUCK TENDER 4.0 4.0 0.0 8.0 34.91 2792.80 BLASTING FOREMAN 1.0 1.0 0.0 2.0 38. 13 762.60 FEL OPERATOR 1.0 1.0 0.0 2.0 39.09 781.00 ELECTRICIAN 0.5 0.5 0.0 1.0 44.74 447.40 AIR CO~PRESSOR OPERATOR 1.0 1.0 0.0 2.0 38. 18 763.60 TRUCK DRIVERS 3.0 3.0 0.0 6.0 39.37 2362.20 
-----------~---------------------------------------------------------------SUBTOTAL 16.5 16.5 B.a 33.0 12306.80 ________________________________________________ , __________________________ _ 
ALLOWANCE FOR UNSCHEDULED OVERTIME 0.0 ~ 0. 'f:l0 

TOTAL COST PER DAY $ 12306.80 
---------------------------------------------------------------------------
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========================================================c================== 
HARZA EHGIHEERIHG COMPANY 

DIRECT COST EST111ATE 
ITEM: OUTLET TUNNEL 31 FT EXCAVATED DIAMETER 
PROJECT: SUSITNA 332.512 
FILE NO: 1563 

QUANTITi: 2B50.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

=========================================================================== 

CREW REQUIREMENTS 
------------------------------------------------------~--------------------LABOR 

DESCRIPTION 

2. - 10. HR SH IFT~3 HOURLY 
----------------·----------
DAY SWING GWY TOTAL RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------WALKER 1.0 1.0 0.0 2.0 39. 13 782.60 SHIFTER 1.8 1. 0 0.0 2.0 38. 13 762.60 MINER 4.0 4.0 0.0 8.0 35.64 2851.20 
CHUCK TENDER 4.0 4.0 0.0 B.B 34.91 2792.80 
BLASTING FOREMAN 1.0 1.0 0.0 2.0 38. 13 762.60 FEL OPERATOR 1.0 1.0 0.0 2.0 39.09 781. 00! 
ELECTRICIAN 0.5 0.5 0.0 1.0 44.74 447.40 
A I R COI"IPRESSOR OPERATOR 1. 0 1. 0 0.0 2.0 38. 18 763.60 
TRUCK DRIVERS 3.0 3.0 0.0 6.0 39.37 2362.20 
---------------------------------------------·------------------·------------
SUBTOTAL 16.5 16.5 0.0 33.8 12306.80 _________ , __________________________________________________________________ 
ALLOWANCE FOR UNSCHEDULED OVERTIME 0.8 r. 

TOTAL COST PER DAY 

0.00 

$ 12306.80 
-----------------------------------------------~---------------------------
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HARZA ENGIHEERIHG COMPANY 
DIRECT COST ESTII·IATE 

ITEM: OUTLET TUNNEL 31 FT EXCrlVATED D IAI·1ETER 
PROJECT: SUSITNA 332.512 
FILE HO: 1563 

QUANTITY: 285B.FT 
DATE: FEB 16,1984-
EST. BY RAM D/OEB 

====================:==========================~========================~== 

EQU I PlvlENT 
:t~ 

TYPE 

4.0 DRILlS 
4. 0 A I R COI"lPRESSORS 600 
3.0 FANS 
4. 0 DELJATER IHG PUMPS 
1.0 EXPLOSIVE CARRIER 
1.0 FEL 992 
3.0 R 58S 

EQUIPMENT REQUIREMENTS 

HOURLY 

RATE 

42.01 X 20. HRS 
40.36 X 20. HRS 
10.07 X 20. HRS 
5.26 X 20. HRS 

25.08 X 20. HRS 
281 . 13 X 20. HRS 

84.19 X 20. HRS 

TOTAL 
COST PER 
DAY 

3360.80 
3228.80 

604.20 
420.80 
580.00 

4022. 6fJ 
5051.40 

SUBTOTAL 17188.68 
DUTY FACTOR 75.0 7. 
TOTAL COST PER DAY= 17188.60 X 75.0/108.8 = $ 12891.45 /DAY 

MATERIALS AND SUPPLIES . ---------------------------------------------------------------------------
QUANTITY UHIT 

61605.07 BCY 
247883.53 LF 

44.00 EA 
656.80 EA 

92.00 CY 
2850.08 LF 
2050.00 LF 
2058.00 LF 

DESCRIPTION 

PO~JDER 8. CAPS 
BITS & STEEL 
STEEL SUPPORTS (40 LB/FT) 
ROCI<BOL TS (15FT ) 
SHOTCRETE (3 11

) 

AIR AND WATER DISCHARGE 
FAN LINES 
ELECrRIC SUPPLIES 

UNIT 
COST 

6.80 
0.4B 

3896.0B 
127.8B 
450.0B 
30.80 
25.00 

100:8B 

TOTAL 
COSTS 

418914.46 
98833.41 

171424.80 
83312.00 
41400.00 
61500.08 
51258.00 

205000.00 

TOTAL COST FOR MATERIAL AND SUPPLIES$ 1131633.87 

--··-" ··- ···-~!'!I'';·.;::&JIIi:\1 ... 1 --·-

~ 

llll 1111 
·-

; ~-· ....... _,.., __ 
. . ~- ,l'jji lN 

-- . , ... .:;!,.:,;ui •. 
.. f:"' ,_ 

-.~ ~l '-~ t~ j·''"l·.·.1 >;·>- ,·! 

I. ·. , . ;,; 

. 

('·: ·. 
j ' 

l 
r 
I 
1 
l 
l 

-:' 

l 
l 
l 
' 

,. 
'"~-,:' 

~~ . .,_~. 

,' 

,. ., 

~ •:· 

. L 

I 1 



r 

.. 

.- ./ -' ' ~- I .. . ..., .-.- . I· 
' . , 

.5 ~ ~ i -

• • 

fJII!I! Jll! :W!1 :Jill ::1111 :l!a . llll llll. 2111 :Jill WI :.xs 1111 M& 1111· ._ Jill AIM bAM 

=========================================================================== 
HARZA ENGINEERING COI·tPANY 

DIRECT COST ESTIMATE 
ITEM~ OUTLET TUNNEL 31 FT EXCAVATED D IAt·tETER 
PROJECT: SUSJTNA 332.512 
FILE NO: 1563 

QUANTITY: 2050.FT 
DATE: FEB 16,1984-
EST. BY RAt·l D/OEB 

==========================================~==========~============~======== 

SU11MARY OF COSTS 
**:!<:lolc:Jc:J<>IGI<:IC**>J<:I<il:* 

NUMBER OF DAYS 
FOR EXCAVATION = 115. DAYS 

LABOi~ COSTS: 
115. X$ 12306.88 /DAY $ 1,428,448 

EQUIPMENT COSTS: 
115. X$ L2891.45 /DAY $ 1,487,919 

f·JATER I ALS & SUPPLIES: $ 1, 131,633 

S T & S @ 15.U OF LABOR $ 214,514 

692.90 

725.81 

552.02 

184.64 

-----~-------------------------------------------·-------
TOTAL DIRECT COST $ 4,254,588 2075.37 
--------------------------------------------------------
f1ARK UP FACTOR = ( 1 + 0. /108. ) = 1. 08 

TOTAL PRICE = 4,254,588 X 1.88 = $ 4,254,588 

UHIT PRICE PER LF = 4~254,508 / 2050. = $ 2075.37 / LF 

UHIT PRICE PER CY = 4~254,588 / 2858. X 38.1 = $ 69.06 / CY 

SIGNIFICANT RATIOS: 

- MAN-DAYS/LF = 115. DAYS X 33. !"lEN / 2050. LF = 1. 86 MD/LF 

- MAN-DAYS/CY = 115. DAYS X 33. I"IEN / 2058. 'LF/30. 05 = 0. 86 MD/CY 
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HARZA ENGINEERING COMPANY 
DIRECT COST ESTIMATE 

ITEM: OUTLET TUNNEL 31 FT INCLINE 
PROJECT: SUSITNA 332.51A 
F ~LE NO: 1563 

QUANTITY: 46B.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

~=============================================================c======a=~=== 

BACK-UP COMPUTATIONS 

TUNNEL D I MEl-IS IONS : 31.0 X 28. B FT 

ANGLE OF ARCH= 2 X CARCCOS 15.5- 15.5 / 15.5) = 3.14 RADI~NS 

ARCH AREA= 0.5 X (15.5) **2 ( 3.14- SIN 3.14) = 377.4 FT-2 

BCY/LF =( 377.4 + 15.5 X 28.0)/27 = 30.1 BCY/LF 

PERIMETER = 3.14 X 15.5 + 2.0 X 15.5 + 28.0 = 107.7 FT 

NUMBER OF HOLES: 

LINE HOLES@ 24. IN CENTERS = 107.7 / 24. / 12 = 54. 

AREA OF' PATTERN = 811.38FT-2 - 24.EJ/12.0 X 107.7 = 596.8 FT-2 

PATTERN HOLES@ 3.FJ X 3.0 • 596.8 / 9.00 = 67. 

TOTAL HOLES Q 54. + 67. = 121. 

NUMBER OF DRILLS c 1 - 2. DRILLS "' 2. 

NUMBER OF HOLES/DRILL = 121. / 2. = 61. 

DRILL 910 FT - PULL B.B FT 

TOTAL LF OF HOLE = 121. >< 9. / 8. X 468. = 62653. LF 

I . 
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===========-=============:================================================== 
HARZA ENG IHEER ING COI1PAHY 

DIRECT COST ESTIMATE 
ITEM: OUTLET TUNNEL 31 FT INCLINE 
PROJECT: SUSITNA 332.51A 
FILE HO: 1563 

QUANTITY: 460.FT 
DATE: FEB 16,1984-
EST. BY RAI'I D/OEB 

=========================================================================== 

BACK-UP COMPUTATIONS 

.. 

CYCLE TIME: I"!OVE IN DR ILLS 1.00 HRS 

DRILL 61. HOLES/DRILL X 9.8 @ 50. FT/HR 10.90 HRS 

LOAD 61. HOLES/f1IHER @ 3. 0 MHVEA 3.63 HRS 

SHOOT AND SMOKE 0.58 HRS 

!"lUCKING OPERATION: 

BCY/LOAD = 4.00 X 0.85 X 0.60 = 2.04 

BCY/HR = 2~04 X 1. X 0.83 X 30.00 = 50.80 BCY/HR 

BCY/CYCLE = 30.05 BCY/LF X 8.0 LF = 240.41 

MUCK TIME= 240.41 BCY X 1.13 (08)/ 50.80 = 5.36 HRS 

ALTERNATING CREIJS : 
(ACTUAL) I"IUCK Tlf1E = 5. 36-10.90- 3. 63- 0. 50 0. 00 HRS 

TOTAL CYCLE TIME 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 8.0 LF/ROUND X 2. X 10. / 16.03 = 10. LF/DAY 

. ·.·~·· .. . . 

16.63 HRS 
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ca========================================================================= 
HARZ A ENGINEERING COI1PANY 

DIRECT COST ESTII1ATE 
ITEM: OUTLET TUNNEL 31 FT INCLINE 
PROJECT: SUSITHA 332.51A 
FILE NO: 1563 

QUANTITY: 460.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

=====~===================================================================== 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 16.0 FT @ 5. LF/DAY (50.0 U) 3.2 DAYS 

REMAINING 444. FT @ 10. FT/DAY 44.5 DAYS 

ALLOWANCE FOR DELAYS & FAULTS 2.0 DAYS 

ADDITIONAL TIME FOR ROCKBOLTING 1.0 DAYS 

ADDITIONAL TIME FOR STEEL SUPPORTS 4.0 DAYS 

ADDITIONAL TIME FOR SHOTCRETING 1.0 DAYS 

ADD ITIOHAL TH1E FOR INCLINE 6.0 DAYS 

--------------------------------------------------
TOTAL EXCAVATION TIME 61.7 DAYS 
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HARZA ENGINEERING COI1PONY 
DIRECT COST ESTH1ATE 

ITEM: OUTLET TUNNEL 31 FT INCLIHE 
PROJECT: SUSITNA 332~51A 
FILE NO: 1563 

QUANTITY: 468.FT 
DATE: FEB 16~ 1904 -
EST. BY RAM D/OEB 

=====~=====~=========================================~=~=================== 

CRELJ REQUIREMENTS 
---------------------------------------~-----------------------------------LABOR 

DESCRIPTION 

2. - 18. HR SHIFTS HOURLY 
-------------------------
DAY SLJI NG GtJY TOTAL RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------WALKER 1.0 l.f) 0.0 2.0 39. 13 782,60 SHIFTER 1.0 1.0 0.0 2.8 38.13 ?62.60 MINER 2.0 2.0 0.0 4.8 35.64 1425.68 CHUCK TENDER 2.0 2.0 0.0 4.0 34.91 1396. 4l1 BLASTING FOREMAN 1.0 1.0 13.0 2.0 38 ~ 13 762.60 E If·ICO OPERATOR 1.0 l.B 0.0 2.0 39.89 7'81.80 ELECTRICIAN 8.5 0.5 8.0 1.0 44.74 447 .tl!-1 TRUCK DRIVERS 2.0 2.8 0.8 4.0 39.37 1574.00 
---------------------------------------------------------------------------SUBTOTAL 10.5 10.5 0.0 21.0 7933.80 
-------------------------·-----------~---------------------------~----------
ALLOWANCE FOR UNSCHEDULED OVERT.It'IE 0 .. 0 Y. 

TOTAL COST PER DAY 

0.00 

$ 7933.80 
---------------------------------------------------------------------------
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================================~========================================== 
HARZA ENG IHEER lNG COJ•IPAN'r' 

DIRECT COST ESTII·1ATE 
ITEM: OUTLET TUHHEL 31 FT INCL UJE 
PROJECT: SUSITHA 332.51A 
FILE HO: 1563 

QUANTITY: 468.FT 
DAlE: FED 16~1984-
EST. BY RAM D/OEB 

=========================================================================== 

EQUIPMENT REQUIREMENTS 
---------------------------------------------------------------------------EQUIPMENT 

:41: 

TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------
2.0 ALIMAC DRILLS 42.01 X 20. HRS 1688.48 
3.8 FANS 18.07 X 28. HRS 604.20 
4.0 DEWATERING PUMPS 5.26 X 20. HRS 420.80 
1 . 0 E I J·JCO HUCKER 35.02 X 20. HRS 708.40 
2.0 R 25S 42.45 X 20. HRS 1698.80 

-----------------------~---------------------------------------------------
SUBTOTAL 5103.80 
DUTY FACTOR 7~.0 ~ 
TOTAL COST PER DAY= 5103.80 X 75.0/180.0 = $ 3827.05 /DAY 

---------------------------------------------------------------------------

--------------------------
l"lATER! ALS AND SUPPLIES 

---------------------------------------------------------------------------
QUANTITY UNIT DESCRIPTION 

UNIT 
COST 

TOTAL 
COSTS 

-------------------------------------~-------------------------------------
13823.58 BCY 
62.653.18 LF 

12.00 EA 
150.00 EA 
20.00 CY 

468.00 LF 
468.00 LF 
46e:J.00 LF 

PO~JDER & CAPS 
BITS & STEEL 
STEEL SUPPORTS (40 LB/FT) 
f{OCKBOL TS ( 15FT ) 
SHOTCRETE (3 11

) 

AIR AHD WATER DISCHARGE 
FAN LINES 
ELECTRIC SUPPLIES 

6.80 
0.40 

3896.00 
127.00 
450.08 
30.08 
25.00 

10£l.EIB 

94000.32 
25061.27 
46752.00 
19050.00 
9800.00 

13808.00 
11500.08 
46000.80 

------------------~----------------------------------------·----------------
TOTAL COST FOR MATERIAL AND SUPPLIES $ 265163.59 

---------------------------------~-----------------------------------------
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==================================================================~======== 
HARZA EHG IHEER I NG COt"IPAHY 

DIRECT COST ESTIMATE 
ITEr1: OUTLET TUNNEL 31 FT HKL INE 
PROJECT: SUS I TNi-1 332 . 51 A 
FILE NO: 1563 

QUANTITY: 460.FT 
DATE: FEB 16 .. 1984-
EST. 8Y RAM D/OEB 

=========================================================================== 

SUM11ARY OF COSTS 
****>l<***>l<:lc:~*:I<:ICJI~:I< 

HUMBER OF DAYS 
FOR EXCAVATION = 62< DAYS 

LABOR COSTS: 
62. X $ 7933.80 / DAY $ 489,389 1063.89 

EOUIPMEHT COSTS: 
62. X$ 3827.85 /DAY $ 236,117 513.30 

MATERIOLS & SUPPLIES: $ 265, 1163 576.44 

S T & S @ 15.~ OF LABOR $ 74,5Bl4 161.97 

------------------------------------~-------------------
TOTAL DIRECT COST $ 1,065,175 2315.60 
---------------------------------------------------------
MARK UP FACTOR = ( 1 + 0,/100.) = 1.00 

TOTAL PRICE = 1,065,175 X 1.00 = $ 1.. 065, 175 

UNIT PRICE PER LF • 1,.065,.175 / 460. = $ 2315.60 / LF 

~ 

UNIT PRICE PER CY a 1.,.065,175 / 460. X 30.1 = $ 77.05 / CY 

SIGNIFICANT RATIOS: 

MAN-DAYS/LF = 62. DAYS X 21. MEN / 468. LF = 2:82 MD/LF 

- MAN-DAYS/CY = 62. DAYS X 2 1 . ("lEN / 4GB. LF/30.05 = 0.09 MD/CY 
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HARZ A ENG I HEER I NG COI·1PANY 

DIRECT COST ESTIMATE 
ITEM: TUNNEL EXCAVATION MANIFOLD 11 FT DIA 
PROJECT: SUSITHA - 332.518 
FILE HO: 1563 

QUANTITY: 900.FT 
DATE: FEB 16,1984-
EST. BY RAM D/OEB 

=========================================================~================= 

BACI<-UP· COMPUTATIONS 

TUHHEL DIMENSIONS : 11.0 X 11.0 FT 

ONGLE OF ORCH = 2 X CORCCOS 5.5- 5"5 / 5.5) a 3.14 RODIONS 

ARCH AREA ~ 0.5 X ( 5.5) **2 ( 3.14- SIH 3.14 ll = 47.5 FT-2 

BCY/LF =( 47.5 + 5.5 X 11.0)/27 = 4.0 BC'r'/LF 

PERif·lETER = 3. 14 X 5.5 + 2. 0 X 5. 5 + 11.0 = 39.3 FT 

HUMBER OF HOLES: 

LINE HOLES @ 24. IN CENTERS = 39.3 / 24. / 12 = 20. 

AREA OF PATIERH = 108.82FT-2 - 24.0/12.0 X 39.3 = 29.5 FT-2 

PATTERN HOLES @ 3.0 X 3.0 = 29.5 / 9.00 c 4. 

TOTAL HOLES = 20.. + 4. = 24 .. 

NUMBER OF DR ILLS = 1 - 2. - DR ILLS = 2. 

HUMBER OF HOLES/DRILL = 24. / 2. = 12. 

DRILL 9.0 FT - PULL 8.0 FT 

TOTAL LF OF HOLE = 24. X 9./ 8. X 900. = 24212. LF 
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===========~=============.================================================== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTH1ATE 
ITEM: TUNNEL EXCAVATION I"IAtHFOLD 11 FT D IA 
PROJECT: SUSITHA - 332.518 
FILE NO: 1563 

OUAHTITY: 9B0.FT 
DATE: FEB 16,.1984-
EST. BY RAM D/OEB 

=-=============·======-======·= = ==·= === ======== = = = == === == = == = ==:: = ==== = = = = = = = = = = == 

BACK -UP COJ1PUTAT IONS 

CYCLE TIME: MOVE IH DRILLS 1.00 HRS 

DRILL 12. HOLES/DRILL X 9.0 @ 60. FT/HR 1. 79 HRS 

LOAD 12. HOLES/MINER @ 3.0 MIN/EA B.72 HRS 

SHOOT AND SMOKE 0.50 HRS 

MUCKING OPERATION: 

DCY/LOAD = 2.00 X 0.~5 X 0.60 = 1.02 

BCY /HR = 1. 02 X 1. X 0. 83 X 40. 00 = 33. 86 BCY /HR 

BCY/CYCLE = 4.00 BCY/LF X 8.0 LF = 32.00 

MUCK TIME= 32.00 BCY X 1.24 <08)/ 33.86 = 1.17 HRS 

ALTERNATING CRE~JS : 
(ACTUAL) 11UCK Tlt'IE = 1. 17- 1. 79- 0. 72- 0. 50 0. 00 HRS 

TOTAL CYCLE TIME 4.01 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 8.0 LF/ROUND X 2. X 10. / 4.01 = 40. LF/DAY 
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=========================================================================== 
HARZA ENGINEERING COMPANY 

D I RECT COST EST I !"lATE 
ITEt1: TUNNEL EXCAVATION MAN I FOLD 11 FT D IA 
PROJECT: SUS ITI~A - 332.518 
FILE HO: 1563 

QUANTITY: 900.FT 
DATE: FEB 16~1984-
EST. BY RRI1 D/OEB 

======================Q=============c:cacc=============c=cccc=======~====== 

BACK -UP COt'IPUTAT I OHS 

CONSTRUCTION SCHEDULE : 

1ST 480.0 FT @ 20. LF/DRY (50.0 h) 24. 1 DAYS 

REr1A INIHG 420. FT @ 4B. FT/DAY 10.5 DAYS 

ALLOWANCE FOR DELAYS & FAULTS 4.0 DRYS 

ADDITIONAL TIME FOR ROCKBOLTING 1.5 DAYS 

ADDITIONAL TIME FOR STEEL SUPPORTS 4.8 DAYS 

ADDITIONAL TIME FOR SHOTCRETE (3 11 ) 1.8 DAYS 

--------------------------------------------------
TOTAL EXCAVATION TIME 45.1 DAYS 
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=========================================================================== 
HARZA EHGINEERIHG COMPANY 

DIRECT COST ESTH1HTE 
ITEM: TUNNEL EXCAVATION tiANIFOLD 11 FT D IA 
PROJECT: SUSITiiA - 332.518 
FILE NO: 1563 

QUANTITY: 900.FT 
DATE: FEB 16~1984-
EST. BY RAt·1 D/OEB 

========================================================~================== 

CREW REQUIREMENTS 
-------------------------------------------------------------------------~-LABOR 

DESCRIPTION 

2. - lB. HR SHIFTS HOURLY. 
-------------------------
DAY SWING GWY TOTAL RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------WALKER 1.0 1.0 0.0 2.0 39. 13 702.60 SHIFTER 1.0 1.0 0.0 2.0 38. 13 762.60 MINER 2.0 2.0 0.0 4.0 35.64 1'125. 60 CHUCK TENDER 2.0 2.0 0.0 4.0 34.91 1396.40 
C01'1PRESSOR OPERATOR 1.0 1.0 0.0 2.0 38. 18 . 763.60 
MUCKER OPERATOR 1.0 1.0 0.0 2.0 39209 781.00 
ELECTRICIAN 0.5 0.5 El.El l.El 44.74 447.40 
TRUCK DRIVERS 2.0 2.0 0.0 4.0 39.37 1574.00 
---------------------------------------------------------------------------SUBTOTAL Hl.S 10.5 B.0 21.0 7934.f18 
---------------------------------------------------------------------------
ALLOWANCE FOR UHSCHEDULED OVERTIME 0.6 P. 0.00 

TOTAL COST PER DAY $ 7934.80 
--------------------------------------~~--------------------------------·---
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·====~========================================================~============= 
HARZ A ENGINEERING C01'1PANY 

D I RECT COST EST I 11HTE 
ITEM: TUNNEL EXCAVATIOH MAHIFOLD 11 FT DIA 
PROJECT: SUSITHA - 332.51B 
FILE NO: 1563 

QUANTITY: 900.FT 
DATE: FEB 16 .. 1984-
EST. BY RAt·1 D/OEB 

=================================~=======================================~= 

EQUIPMENT REQUIREMENTS 
---------------------------------------------------------------------------

EQUIPtlENT 
:t;: 

TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

----------------------------------------------------------~----------------
1.0 ..JU~180 WITH DRILLS 42.01 X 20. HRS 840.20 
1.0 AIR COMPRESSORS 600 40.36 X 20. HRS 807.20 
1.0 FAHS 10.07 X 20. HRS 201.40 
2. B DElJATER I HG PUt"IPS 5.26 X 20. HRS 210.40 
1.. 0 EltiCO (2 CY) 21.05 X 20. HRS 421.00 
2. 0 CARS W/ PR I l1E 110VERS 31. 08 X 28 . HRS 1243.20 _____________________ ,!"' ________ .. ____________________________________________ _ 

SUBTOTAL 3723.40 
DUTY FACTOR 75.0 ~ 
TOTAL COST PER DAY = 3723.40 >~ 75.0/100.0 = $ 2792.55 / DAY 

---------------------------------------------------------------------------

--------------------------
11ATER I ALS AND SUPPLIES 

------------------------------------------------------------------------·---
QUANTITY UHIT DESCRIPTION 

UNIT 
COST 

TOTAL 
COSTS. 

,----------------------',------------------·-----------------------------------
3600.55 

24211.52 
24.00 

288.00 
15.00 

900.00 
900.00 
900.00 

BCY 
LF 
EA 
EA · 
CY 
LF 
LF 
LF 

POLJDER & CAPS 
BITS & STEEL 
STEEL SUPPORTS (20 LB/FT) 
ROCKBOLTS (10FT) 
SHOTCRETE (3 11

) 

AIR At·H'i WATER DISCHARGE 
FAH LINES 
ELECTRIC SUPPLIES 

6.80 
0.40 

692.00 
84.67 

450.00 
15.00 
12.50 
50.00 

24483.('6 
9684.61 

16608.00 
24384.96 
6750.00 

13500.00 
11258.80 
45~)80. 80 

---------------------------------------------------------------------------
TOTOL COST FOI~ lvffiTER I AL OHD SUPPLIES $ 15 16f? 1. 33 

---------------------------------------------------------------------------
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===================~===========================~=====~===========~~========= 
HARZA ENGINEER IHG COI·IPAHY 

DIRECT COST 'ESTit'lrrrE 
ITEM: TUNNEL EXCAVATIOii f·U·lN I FOLD 11 FT D IA 
PROJECT: SUSITiiA - 332.518 
FILE NO: 1563 

QUANTITY: 980.FT 
DAlE: FEB 16~1984-
EST. BY RAM D/OEB 

~======~=~=============================•~=m===~=======================•==== 

SL;i ~-b:li~Y OF COSTS 

·**************** 
NUMBER OF JAYS 
FOR E'XCA.VP(fiON = 45. DAYS 

LABOR COSTS: 
~5~ X $ 7934.80 / DAY $ 357~806 

EQUIPMENT COSTS: 
45. X $ 2792.55 / DAY $ 125.-925 

tiATER I ALS s. SUPPLIES: $ 151~661 

S T & S 0 15.X OF LABOR $ 53~671 

397.56 

139. '32 

168.51 

59.63 

~-------------------------------------------------------
TOTAL DIRECT COST $ 689 .. 064 765.63 
---------------------------~-----------------------u----
MARK UP FACTOR = ( 1 + 0./100.) c 1.00 

TOTAL PRICE = 689#864 X 1.88 = $ 689~064 

UNIT PRICE PER LF ~ 689#064 / 980. = $ 765.63 / LF 

. .:.'!!8 

UNIT PRICE PER CY a 689.-064 / 900. X 4.0 a $ 191.38 / CY 

SIGH IF IC;<:)HT RATIOS: 

- MAN-DAYS/LF "' 45. DAYS X 21. t·JEN / 908. LF = 1. 85 MD/LF 

- 11AH-DAYS/CY • 45. DAYS X 21. 11EH /" 900. LF/ 4. 08 a 0. 26 MD.ICY 
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=====:=========~===========~===============~======================~======== 

ITEM: 

HARZA ENGINEERING COMPANY 
DIRECT COST ESTIMATE 

PENSTOCKS 27 FT EXCAVATED D I AI·1ETER 
PROJECT: SUS!TNA 332.810A 

QUANTITY: 1245.FT 
DATE: FEB 16,1984-
EST. BY RAM D/OEB FILE HO: 1563 

==================~=~====================================================== 

BACK-UP COMPUTATIONS 

TUNNEL DIMENSIONS : 27.0 X 27.0 FT 

ANGLE OF ARCH= 2 X CARCCOS 13.5- 13.5 / 13.5) = 3.14 RADIANS 

ARCH AREA = 0.5 X (13.5) **2 ( 3 •. 14- SIN 3.14 ) = 286 .. 3 FT-2 

BCY/LF =( 286.3 + 13.5 X 27.0)/27 = 24.1 BCY/LF 

PERIMETER= 3.14 X 13.5 + 2.0 X 13.5 + 27.0 = 96.4 FT 

HUMBER OF HOLES: 

LINE HOLES @ 24. IN CENTERS = 96.4 / 24. / 12 = 49. 

AREA OF PATTERN = 650.78FT-2 - 24.0/12.0 X 9G.4 = 458.0 FT-2 

PATTERN HOLES @ 3.0 X 3.0 = 458.0 / 9.00 = 51. 

TOTAL HOLES = 49. + 51. = 100. 

HUMBER OF DRILLS = 1 - 6 DRILLS = 6. 

NUMBER OF HOLES/DRILL :: 100. / 6. = 17. 

DRILL 12.0 FT- PULL 11.0 FT 

TOTAL LF OF HOLE = 100. X 12./11. X 1245. = 135940. LF 
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=====~=======:==========================~===================~========c===== 

HARZ A ENGINEER I ~IG COI'IPAN~' 
DIRECT COST ESTII1f-1TE 

ITEM: PENSTOCKS 27 FT E><CAVATED D IAMETEI~ 
PROJECT: SUSITNA 332.81(-)A 
FILE NO: 1563 

QUnNTITY: 1245.FT 
DATE: FEB 16,.1984-
EST. BY RAI'1 D/OEB 

==================================~~====================~·~================= 

BACK-UP COMPUTATIONS 

CYCLE TIME: MOVE IH DRILLS 1.80 HRS 

DRILL 17. HOLES/DRILL X 12.0@ 60. FT/HR 3.34 HRS 

LOAD 17. HOLES/MINER @ 3. B 11IN/EA 1.00 HRS 

SHOOT AND SMOKE 0.50 HRS 

MUCKING OPERATION: 

BCY/LOAD =12.50 X 0.85 X 0.60 = 6.37 

BCY /HR = 6. 37 >'~ 1 . X B. 83 X 40. 00 = 211 . 65 BCY /HR 

BCY/CYCLE = 24. HJ BCY/LF X 11.0 LF = 265. 13 

11UCK TIME = 265.13 BCY X 1.15 COB)/ 211.65 = 1.44 HRS 

ALTERNATING CREWS : 
CACTUAL) MUCK Tit"IE = 1.44- 3.34- 1.00- 0.50 0.00 HRS 

TOTAL CYCLE TIME 5.84 HRS 

USE 2 I - tEL HR SHIFTS 

DAILY ADVANCE = 11.0 LF/ROUND X 2. X 10. / 5.84 = 38. LF/DAY 
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c=============,===========Q~=============c==============~=====c==========c== 

ITEM: PENSTOCKS 
PROJECT: SUSITNA 
FILE NO: 1563 

HARZ A ENGINEERING CQI··IPAi~Y 
DIRECT COST ESTII1ATE 

27 FT EXCAVATED D If.11'1ETER 
332.8HJA 

QUANTITY: 1245.FT 
DATE: FEB 16 .. 1984 -
EST. BY RAM D/OEB 

=========================================================================== 

BACK -UP COt'lPUTAT I OHS 

CONSTRUCTION SCHEDULE : 

1ST 130.0 FT @ 19. LF/DAY (50.0 %) . ·6.9 DAYS 

REI"1A IN I HG 1115. FT@ 38. FT/DAY 29.6 DAYS 

TURN UNDER AT TUNNEL PORTALS 3.0 DAYS 

ALLOl.JANCE FOR DELAYS & FAULTS 3.5 DAYS 

ADDITIONAL TIME FOR ROCKBOLTING 1.0 DAYS 

ADDITIONAL TIME FOR STEEL SUPPORTS 4.5 DAYS 

ADDITIONAL TIME FOR SHOTCRETING 1.0 DAYS 

--------------------------------------------------
TOTAL EXCAVATION TIME 49.5 DAYS 

A4i fM Jill :1111 IIIII 
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z===============================~========================================== 

ITEM: 
PROJECT: 
FILE NO: 

HARZA ENGINEERING COMPANY 
DIRECT COST ESTIMATE 

PENSTOCKS 27 FT EXCAVATED D IAI1ETER 
SUS ITNA 332.8 HlA 

1563 

QUANTITY: 1245.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

====~============~========================================================= 

CREW REQUIREMENTS 
-------------------------------------------------~-------------------------LABOR 

DESCRIPTION 

2: - lB. HR SHIFTS HOURLY 
-------------------------
DAY S~ING ~WY TOTAL RATE 

TOTHL 
COST PER 
DAY 

--------------------------------------\------------------------------------
WALKER 1.0 
SHIFTER 1.0 
MINER 6.0 
CHUCI< TENDER 6.0 
BLASTING FOREMAN 1.0 
FEL DPERATOR t.e 
ELECTRICIAN 8.5 
AIR COMPRESSC" DPERATOR 1.0 
TRUCK DRIVERS 3.0 

L0 
1.{3 

6.0 
6.0 
1.0 
1.0 
0.5 
1.0 
3.0 

0.0 2.0 
0.0 2.8 
0.0 12.0 
0.0 12.0 
0.0 2.0 
0. 6· 2. 0 
0.0 1.0 
0.0 • 2.@ 
0.'0 6.0 

39. 13 
38. 13 
35.64 
34.91 
38. 13 
39.09 
44.74 
38. 18 
39.37 

782.60 
7'62.60 

42?6.80 
4189.20 
762.60 
781.80 
447.40 
7G3.60 

2362.20 
---------------------------------------------------------------------------
SUBTOTAL 20.5 20.5 \EL. 0 41. 'fl 15128.80 

.. ---------------------------------------------------------------------------

.• 

I 
l 
l 

i 
r 

.l 

ALLOWANCE FOR UNSCHEDULED OVERTIME 6.0 Y. 0.00 

TOTAL COST PER DAY $ 15128.80 
--------------------------------~------~--~---------------------------------
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=========================================================================== 

ITEM: 
PROJECT: 
FILE NO: 

HARZA ENGINEERING COMPANY 
DIRECT COST ESTH'IATE 

PENSTOCKS 27 FT EXCAVATED D IA~IETER 
SUSITNA 332.810A 

1563 

QUANTITY: 1245.FT 
DATE: FEB 16 .. 1984-
EST. BY RAI-l D/OEI3 

=======================================~===============================:-=== 

EQU IPI"IENT REQU IREi1EI~TS 
-----------------------------------------------------~---------------------

* 
EQU IPI'1EHT 

TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

----~----------------------------------------------------------------------
6.0 DRILLS 
6.0 AIR COMPRESSORS 600 
3 . .0 FANS 
4. B DEWATE·:,:;.t·AG PUI'IPS 
1.0 FEL 992 
3.0 R 505 

42.01 X 28. HRS 
40.36 X 20. HRS 
10.07 X 20. HRS 
5.26 X 20. HRS 

201.13 X 20. HRS 
84. 19 X 20. HRS 

5041.20 
4843.20 

604.20 
428.80 

4022.60 
5051.40 

SUBTOTAL 19983.40 
DUTY FACTOR 75.0 7. 
TOTAL COST PER DAY= 19983.40 X 75.0/100.0 = $ 14987.55 /DAY 

MATERIALS AND SUPPLIES 
----------------~----------------------------------------------------------

QUANTITY UHIT 

30008.08 BCY 
135939.87 LF 

34.00 EA 
398.00 EA 

50.00 CY 
1245.00 LF 
1245.00 LF 
1245.00 LF 

DESCRIPTION 

PO~JDER 8. CAPS 
OITS 8. STEEL 
STEEL SUPPORTS (40 LB/FT) 
ROCKBOLTS (15FT ) 
SHOTCf~ETE ( 3 ~~) 
AIR AND WATER DISCHARGE 
Flii·J L I HES 
ELECTRIC SUPPLIES 

UNIT 
COST 

6.80 
0.40 

3896.00 
127.00 
450.00 
30.00 
25.0B 

100.00 

TOTAL 
COSTS 

204854.94 
54375.95 

132464.08 
50546.00 
22500.88 
37::J50. 88 
31125.00 

124500.88 
---------------------------------------------------------------------------

nggg 

TOTAL COST FOR MATERIAL AHD SUPPLIES $ 656915.89 
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=========================================================================== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTI~·IATE 
ITEM: 
PROJECT: 
FILE NO: 

PENSTOCKS 2? FT EXCAVATED D I A~IETER 
SUSITNA 332.810A 

1563 

QUANTITY: 1245.FT 
DATE: FEB 16 .. 1984-
EST. BY I<AH D/OEO 

===============================~============~==========================:.=== 

EQUIPMENT REQU I RE11ENTS 
-----------------------------------------------------~---------------------

EQU I Pt'IENT 
# 

TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------
6.0 DRILLS 42.81 X 28. HRS 50411.20 
6.0 AIR COMPRESSORS 608 48.36 X 28. HRS ~l843. 20 
3.0 FAHS 10.07 X 20. HRS 604.20 
4.0 DEWATERING PUI'"IPS 5.26 X 28. HRS 428.88 
1.0 FEL 992 281.13 X 20. HRS 4822.60 
3.0 R 50S 84.19 X 28. HRS 5051.40 

SUBTOTAL 19983.40 
DUTY FACTOR 75.0 Y. 
TOTAL COST PER DAY = 19983.40 >< 75.0/188.8 = $ 14987.55 / DAY 

MATERIALS AND SUPPLIES 
----------------~----------------------------------------------------------

QUANTITY UNIT 

30008.08 BCY 
135939.87 LF 

34.00 EA 
398.00 EA 

50.El0 CY 
1245.08 LF 
1245.80 LF 
1245.EJ0 LF 

DESCRIPTION 

PO~JDER B. CAPS 
BITS 8. STEEL 
STEEL SUPPORTS C40 LB/FT) 
ROCKBOLTS (15FT) 
SHOTCI<ETE (3 11

) 

A I R AND W?lTER DISCHARGE 
FAH LINES 
ELECTRIC SUPPLIES 

UNIT 
COST 

6.80 
0.40 

3896.80 
127.00 
450.£10 
30.00 
25.00 

100.00 

TOTAL 
COSTS 

204054.94 
54375.95 

132464.08 
50546.00 
22580.BO 
37350.88 
31125.00 

124500.80 

TOTAL COST FOR MATERIAL AHD SUPPLIES ~~ 656915.89 
---------------------------------------------------------------------------
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============================================:=================~============ 

HARZO ENGINEERING COI··IPANY 
DIRECT COST EST It-lATE 

ITEM: PENSTOCKS 27 FT EXCAVATED D IAJ•JETER 
PROJECT: SUSITNA 332.810A 
FILE NO: 1563 

QUANTITY: 1245.FT 
DATE: FEB 16~1984-
EST. BY RAi1 D/OEB 

• 
==================================~======================================== 

SUMI1ARY OF COSTS 
>l<>l<ll<*:lc:t:*:l<:tc:t<:t<~I::I<:Jc** 

HUMBER OF DAYS 
FOR EXCAVATION = 49. DAY~ 

LABOR COSTS: 
49. X $ 15128.80 / DAY $ 748~612 

EQUIPMENT COSTS: 
49. X$ 14987.55 /DAY $ 741~622 

MATERIALS & SUPPLIES: $ 656,.915 

S T & S @ 15.7. OF LABOR $ 113,.557 

601.30 

5.95. 68 

527.64 

91.21 

------------------------------------·--------------------
TOTAL DIRECT COST $ 2,.260,.708 1015.83 
--------------------------------------------------------
MARK UP FAClOR = C 1 + 0./100.) = 1.00 

TOTAL PRICE = 2~260,.708 X 1.80 = $ 2 .. 260,.708 

UHIT PRICE PER LF A 

UNIT PRICE PER CY • 

SIGNIFICANT RATIOS: 

2,.260~708 / 1245. = $ 1815.83 / LF 

2~260,.708 / 1245. X 24.1 = $ 75.34/ CY 

- MAH-DAYS/LF = 49. DAYS X 41. MEN / 1245. LF = 1.63 MD/LF 

- MAN-DAYS/CY = 49. DAYS X 41. MEN / 1245. LF/24. 10 = 0.07 MD/CY 
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=================·==================~=========~=====~==============~====~=== 

ITEM: 
PROJECT: 
FILE NO: 

HARZA ENGINEERING COMPANY 
DIRECT COST ESTit'IATE 

PENSTOCKS 21 FT DIAMETER - HORIZONTAL 
SUS ITNA 332 .. 812 

1563 

QUANTITY: 690.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

=============================================c=========ccc==========~=====~ 

BACI<-UP COMPUTATIONS 

TUNNEL DIMENSIONS : 21.8 X 21.8 FT 

ANGLE OF ARCH= 2 X CARCCOS 10.5- 10.5 / 10.5) = 3.14 RADIANS 

ARCH AREA= 8.5 X (10.5) **2 ( 3.14- SIN 3.14) = 173.2 FT-2 

BCY/LF =( 173.2 + 10.5 X 21.0)/27 = 14.6 BCY/LF 

PERIMETER = 3.14 X 10.5 + 2.0 X 18.5 + 21.0 = 75.0 FT 

NUMBER OF HOLES: 

LINE HOLES @ 24. IN CENTERS = 75.8 / 24. / 12 = 38. 

AREA OF PATTERN = 393.68FT-2 - 24.0/12.0 >~ ?5.0 = 243.7 FT-2 

PATTERN HOLES @ 3.0 X 3.8 = 243.7 / 9.80 = 28. 

TOTAL HOLES = 38. + 28. = 66. 

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

NUMBER OF HOLES~~RILL = 66. / 4. = 16. 

DRILL 12.0 FT- PULL 11.0 FT 

TOTAL LF OF HOLE = 66. X 12./11. X 690. = 49358. LF 

; " i 
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Q========================================================================== 

ITEM: 
PROJECT: 
FILE HO: 

HARZA EHGIHEERIHG COMPRHY 
DIRECT COST ESTIMATE 

PENSTOCKS 21 FT D IAI'lETER - HOR IZOHTAL 
SUSITNA 332.812 

1563 

QUANTITY: 690.tT 
DATE: FEB 16,1934-
EST. BY RAM D/OEB 

=================================================c==~======================= 

BACK -UP COt'IPUTAT I IJNS 

CYCLE TIME: MOVE IN DRILLS- 1.00 HRS 

DRILL 16. HOLES/DRILL X 12.0 @ 60. FT/HR 3.28 HRS 

LOAD 16. HOLES/MIHER @ 3.0 MIH/EA 0.98 HRS 

SHOOT AND SMOKE 8.50 HRS 

MUCKING OPERATION: 

BCY/LOAD = 7.00 X 0.85 X 0.60 = 3.57 

BCY/HR = 3.57 X 1. X 0.83 X 40.00 = 118.52 SCY/HR 

BCY/CYCLE = 14.58 BCY/LF X 11.8 LF ; 160.39 

t'IUCK TIME= 160.39 BCY X 1.19 COB)/ 118.52 = 1.6! HRS 

ALTERNATING CREWS : 
CACTUAL) MUCK TIME = .1. 61- 3. 28- 0. 98- 0. 50 0.00 HRS 

TOTAL CYCLE TIME 5.76 HRS 
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USE 2. - 10. HR SHIFTS · ~ 

DAILY ADVANCE = 11.0 LF/ROUHD X 2. X 10. / 5.76 = 38. LF/DAY 
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=============~=============================================:=============== 

ITEM: 
PROJECT: 
FILE HO; 

HARZA ENG! ~1tER II IG C0~1PANY 
DIRECT COST ESTIMATE 

PENSTOCKS 21 FT DIAI·IETER - HORIZONTAL 
SUSITNA 332.812 

1563 

QUANTITY: 690.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OE8 

==~:=~=~=:==~==========================~====~========~====================== 

BACK-UP COMPUTATIONS 

CONSTRUCTIO~i SCHEDULE : 

1ST 84.0 FT @ 19. LF/DAY (50.0 U) 

REI"IAlt~lNG 606. FT @ 38. FT/DAY 

ALLOWANCE FOR DELAYS & FAULTS 

ADDITIONAL TIME FOR ROCKBOLTING 

ADDITIONAL TIME FOR STEEL SUPPORTS 

ADDITIONAL TII1E FOR SHOTC.RETING 

4. 4 DAYS 

15.9 DAYS 

3.8 DAYS 

0.5 DAYS 

4.8 DfiYS 

0.5 DAYS 

--------------------------------------------------
TOTAL EXCAVATION TIME 28. 3 DA'r'S 
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=====~==============~=======~~========n====:=============================n== 

ITEM: 
PR03ECT: 
FILE NO: 

HARZA EHGINEEf<!HG COI·tPANY 
D If<ECT COST ESTI t·t~lTE 

?EHSTOCKS 21 FT D Yflf•1ETER - HOR IZOHTAL 
SUSITNA 332.812 

~563 

QUANTITY: 690.FT 
DATE: FEB 16~1984-

EST. BY RAM D/OES 
==~======================================================;================= 

CREW REQU IREt'IENTS 
--------------·-------...... -----.. ·--------·-------------------------------------~----

LABOR 2. - 18. HR SHIFTS HOURLY TOTAL 
COST PER 
DAY 

-----w.----.. .. ------------------
DESCR~PTION DAY EJ.I"'NG GWY TOTAL RATE . ------------------~-------~------------------------------------------------

WALKER 1.0 1.0 0.0 2.0 39. 13 782.60 
SHIFTER 1.0 1.0 0,.0 2.0 38.13 762.60 
l1IHER 4.0 4.0 8.0 8.0 35.64 2851.20 
CHUCI~ TENDER 4.0 4.0 0.0 B.fJ 34.91 2792.80 
BLASTING FOREt"'iAN 1.0 1.0 H.B 2 .. 0 38.13 762.68 
FEL OPERATOR 1.0 1.0; 0.0 2.0 39.89 781.80 
ELECTRICIAH 8.5 0.5 0.0 1.0 44.74 447.40 
AIR COMPRESSOR OPERATOR 1.a 1.0 0.0 2.8 38. 18 763.60 
TRUCK DRIVERS 3.0 3.0 0~0 6.0 39.37 2362.20 
---------------------------------------------------------------------------
SUBTOTAL 16.5 16.5 6 .• 0 33 .l1 12306.80 
----------~------...--------------·------·-".1"!'-------------------------------------

ALLOWANCE FOR UHSCHEDULED OVER.TIMF. H.0 r. 0.00 

TOTAL COST PER DAY $ 12386.00 
____ -:!"..._ ________ .. _______________________________ fo -------"·' -.ot.:. .. ---:--------------------
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HARZA ENGINEERING COMPANY 
DIRECT COST ESTIMATE 

ITEM: PENSTOCKS 21 FT D IAtiETER - HORIZONTAL 
PROJECT: SUSITNA 332.812 
FILE NO: 1563 

QUANTITY: 69B.FT 
DATE: FEB 16~ 1984 -
EST. BY I~Af·1 D/OEB 

=========~==================================:=g=:=====================D==== 

EQU 1 PJ·JENT 
~~ 

TYPE 

4.@ DKILLS 
4.0 AIR COMPRESSORS 600 
3.0 FANS 
4.0 DELJATERING Put1PS 
1.0 FEL 988 
3.8 R 355 

EQUIPMENT REQUIREMENTS 

HOURLY 

RATE 

42.01 X 20. HRS 
40.36 X 20. HRS 
10.07 X 20. HRS 
5.26 X 20. HRS 

115.74 X 20. HRS 
62.64 X 28. HRS 

TOTAL 
COST PER 
DAY 

3360.80 
3220.80 

604.20 
420.88 

2314.00 
3758 • L!8 

SUBTOT~L i3687.80 
DUTY FACTOR 75.0 ~ 
TOTAL COST PER DAY= 13687.88 X 75.0/100.0 = $ 10265.85 / DOY 

---------------------------------------------------------------------------

!'lATE I< I ALS OND SUPPLIES 

QUANTITY UNIT DESCRIPTION 

10060.72 BCY POWDER & CAPS 
49357.76 LF BITS & STEEL 

26.00 EA STEEL SUPPORTS (20 LB/FT) 
221.00 EA ROCKBOLTS (10FT ) 

11.00 CY SHOTCRETE (3 11
) 

690.00 LF AIR AND WATER DISCHARGE 
698.00 LF FAN LINES 
690.00 LF ELECTRIC SUPPLIES 

UNIT 
COST 

6.80 
0.48 

691 . Elf.) 
84.64 

450.00 
30.00 
25.00 

100.00 

. 

TOTAL 
COSTS 

68412.89 
19743. 10 
17966.00 
18705.44 
4950.00 

20700.00 
17250.00 
69000.00 

---------------------------------------------------------------------------
TOTAL COST FOR MATER~AL AND SUPPLIES $ 236727.43 
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=========================================================================== 
HARZA ENGINEERING COMPANY 

D II~ECT COST ESTII1ATE 
ITEM: PEt~STOCKS 21 FT D IAI1ETER - HOR IZOHTAL 
PROJECT: SIJSITNA 332.812 
F I LE NO : I 1563 

QUANTITY: 690.FT 
DATE: FEB 16 .. 1984-
EST. BY RAM D/OEO 

=========================================================================== 

SUMMARY OF COSTS 
:t<:l:***llnl:*:l<:l<ll<***:lc* 

NUMBER OF DAYS 
FOR EXCAVATIOH = 28. DAYS 

LABOR COSTS: 
28. X $ 12306.80 / DAY $ 347;942 504.26 

EQUIPMENT COSTS: 
28. X $ 18265.85 / DAY $ 290;239 420.64 

MATERIALS & SUPPLIES: $ 236 .. 727 343.08 

S T & S @ lS.r. OF LABOR $ 51.. 102 74. 06, 

------------------------·--------------------------------
TOTAL DIRECT COST $ 926 .. 012 1342.05 
---------~----------------------------------------------
MARK UP FACTOR = C 1 + 0./100.) = 1.00 

TOTAL PRICE = 926;012 X 1.00 = $ 926,012 

UNIT PRICE PER LF • 926~012 / 698. a $ 1342.05 / LF 

UHIT PRICE PER CY = 926 .. 012 / 690. X 14.6 = $ 92.04 / CY 

SIGNIFICANT RATIOS: 

MAH-DAYS/LF = 28. DAYS X 33. 11EN / 690. LF = 1. 35 ~1D/LF 

f·JAN-DAYS/CY = 28. DAYS X 33. I"IEN / G90. LF /14. 58 = 0 . 139 MD/CY 

... ~ .. 
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=========================================================================== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: PENSTOCKS 18 FT DIAMETER - HORIZONTAL 
PROJECT£ SUSITNA 332.8128 
FILE NO: 1563 

QUANTITY: 1200.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

=========;==============================================================~=c 

BACK-UP COMPUTATIONS 

TUNNEL DIMENSIONS : 18.0 X 18.0 FT 

ANGLE OF ARCH= 2 X <ARCCOS 9.0- 9.0 / 9.0) = 3.14 RADIANS 

ARCH AREA = 0.5 X ( 9.0) **2 ( 3.14 - SIN 3. 14 ) = 127.2 FT-2 

BCY/LF =C 127.2 + 9.0 X 18.0)/27 = 10.7 BCY/LF 

PERIMETER= 3.14 X 9.0 + 2.0 X 9.0 + 18.0 = 64.3 FT 

NUMBER OF HOLES: 

LINE HOLES @ 24. IN CENTERS = 64.3 / 24. / 12 = 33. 

AREA OF PATTERN = 289.23FT-2 - 24.0/12.0 X 64.3 = 160.7 F1··2 

PATTERN HOLf;;S@ 3.0 X 3.0 = 160.7 / 9.00 = 18. 

TOTAL HOLES = 33. + 18. = 51. 

NUMBER OF DRILLS a 1 - 4 DRILLS ,.. 4. 

HUMBER OF HOLES/DRILL = St. / 4. = 13 . 

DRILL 12.0 FT- PULL 11.8 FT 

TOTAL LF OF HOLE -= 5 1 • X 12. /1 L X 1200. ,., 66752. LF 
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•u============================================================L =========== 

ITEM: 
PROJECT: 
FILE NO: 

HARZA ENGINEERING COMPANY 
DIRECT COST ESTIMATE 

PENSTOCKS 18 FT D I fH·tETER - HORIZONTAL 
SUSITHA 332.0128 

1563 

QUANTITY: 1200.FT 
DAlE: FED 16~1904-
EST. BY 1<0~1 D/OEO 

========c========================c=====c=c=========c======================= 

BACK -UP COI1PUTAT IONS 

CYCLE TIME: tlOVE IN DRILLS 

DRILL 13. HOLES/DRILL X 12.0 @ 60. FT/HR 

LOAD 13. HOLES/MINER @ 3.0 MIN/EA 

SHOOT AND SMOKE 

MUCKING OPERATION: 

BCY /LOAD = 7. 08 X 0 .. 85 X B. 60 = 3. 57 

1. 00 HRS 

2.55 HRS 

0.75 HRS 

0.50 HRS 

13CY /HR = 3. 57 X 1 . X 0. 83 >< 40. 00 = 118. 52 BCY /HR 

BCY/CYCLE = 10.71 BCY/LF X 11.0 LF = 117.84 

MUCK TIME= 117.84 BCY X 1.17 (08)/ 118.52 = 1.16 HRS 

ALTERNATING CREWS : 
(ACTUAL) MUCK TIME= 1.16- 2.55- 0.76- 0.5~ 0.00 HRS 

TOTAL CYCLE TIME 4.81 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 11.0 LF/ROUND X 2. X 10. / 4. 81 = 46. LF/DAY 
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HARZA ENGINEERING COMPANY 
DIRECT COST EST I f•fATE 

ITEf1~ PENSTOCI(S 18 FT D IAI·IETER - HOR IZONTHL 
PROJECT: SUSITNR 332.8128 
FILE NO: 1563 

QUANTITY: 1208.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

===~=====================================================~================= 

BACK -UP C0~1PUTAT IONS 

CONSTRUCTION SCHEDULE : 

1ST 170.0 FT @ 23. LF/DAY (50.0 ~) 

REr1A IN ING 1030. FT @ 46. FT /DAY 

ALLOWANCE FOR DELAYS & FAULTS 

ADDITIONAL TIME FOR ROCKBOLTING 

ADDITIONAL TIME FOR STEEL SUPPORTS 

ADDITIONAL TIME FOR SHOTCRETING 

TOTAL EXCAVATION TIME 

7.4 DAYS 

22.5 DAYS 

4.0 DFlYS 

1.5 DAYS 

4.0 DAYS 

0. 5 D~)YS 

40.0 DAYS 



· .. ··r .. ·-' ' 

; ,, 

1 

'i 

- 0 ,I • p .. ~ • ~ • -

ria !Jill! !:1111 ~ ... ,.._ 
·~ .. j, - ~, ,_' "-.- ' ,._H_•~ '-- '~-~·' 

::1111 :Jill .. .Jill 

=========================================================================~= 

HARZ A ENGINEERING COI'1PANY 
DIRECT COST ESTII"IATE 

ITEI1: PENSTOCKS 18 FT D IAI·tETER - HOR IZONH'll 
PROJECT: SUSITNA 332.8128 
FILE NO: 1563 

QUANTITY: 1200.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

==================================================================~======== 

BACI<-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 170.0 FT @ 23. LF/DAY (50.0 ~) 

REf1A IN I NG Hl30.. FT @ 46. FT /DAY 

ALLOWANCE FOR DELAYS & FAULTS 

ADDITIONAL TIME FOR ROCKBOLTING 

ADDITIONAL TIME FOR STEEL SUPPORTS 

ADDITIONAL TIME FOR SHOTCRETING 

7.4 DAYS 

22.5 DAYS 

4.0 DAYS 

1.5 DAYS 

4.0 DAYS 

0.5 DAYS 

---------------------------------------------------
TOTAL EXCAVATION TIME 40.0 DAYS 
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HARZA EHG I NEER I ~1G COI·1PANY 
DIRECT COST ESTIMATE 

ITEt1: PEHSTOCKS 18 FT D IAI·lETER - HORIZONTAL 
PROJECT: SUSITNA 332.8128 
FILE NO: 1563 

QUANTITY~ 1200.FT 
DATE: FEB 16~1984-

EST. BY RAM D/OEB 
=========================================================================== 

CREW REQUIREMENTS 

LABOR 2. - 10. HR SHIFTS HOURLY 

DESCRIPTION DAY Sl.JING GlJY TOTAL RATE 

WALKER 1.0 
SHIFTER 1.0 
MINER 4.0 
CHUCK TENDER 4.0 
BLASTING FOREMAN 1.0 
FEL OPERATOR 1.0 
ELECTRICIAN 8.5 
AIR COMPRESSOR OPERATOR 1.0 
TRUCK DRIVERS 3.0 

1.0 
1.0 
4.0 
4.0 
1.0 
1.0 
0.5 
1.8 
3.0 

SUBTOTAL 16.5 16.5 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
£1.0 

2.0 
2.0 
8.0 
8.0 
2.0 
2.0 
1.0 
2.0 
6.8 

0.0 33.0 

nLLOWAHCE FOR UNSCHEDULED OVERT II1E 0. 0 Y. 

TOTAL COST PER DAY 

39. 13 
38. 13 
35.64 
34.91 
38. 13 
39.09 
44.74 
38. 18 
39.37 

TOTAL 
COST PER 
DAY 

782.60 
762.60 

2851.20 
2792.80 

762.60 
781.80 
447.40 
763.60 

2362.20 

12306.80 

8.00 

$ 12306.80 
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HARZA ENGINEERING COMPANY 
DIRECT COST EST I r·IATE 

ITEM: PENSTOCKS 18 FT D IA~·tETER - HORIZONTAL 
PROJECT: SUSITHA 332.8128 
FILE NO: 1563 

QUANTITY: 1288.FT 
DATE: FEB 16~1984-
EST. BY RAM D/OEB 

=========================================================================== 

EQUIPMENT 
~~ 

TYPE 

EQUIPMENT REQUIREMENTS 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

-------------------------------------------- ·----------------~-------------. 
4.0 DRILLS 42.01 X 20. HRS 3360 .. 00 
4.8 AIR COMPRESSORS 680 40.36 X 28. BRS 3228.80 
3.8 FAtm 10.07 X 20. Hr~f;, 604.20 
4. 0 DELJATER I NG PUt'IPS 5.26 X 20. HRS 420.80 
1.0 FEL 988 115.74 X 20. HRS 2314.00 
3. 8 R 35S . 62. 64 >~ 20. HRS 3758.40 

SUBTOTAL 13687.88 
DUTY FACTOR 75.8 % 
TOTAL COST PER DAY= 13687.88 X 75.0/100.0 = $ 10265.85 /DAY 

t'tATER IALS AHD SUPPLIES 

QUANTITY UNIT DESCRIPTION 
UNIT 
COST 

TOTAL 
COSTS 

-----------------------------------------------·----------------------------
12854.87 BCY 
66752.05 LF 

30.00 EA 
384.00 EA 

31.80 CY 
1200.00 LF 
120eJ.E:m LF 
1200.00 LF 

POWDER & CAPS 
BITS & STEEL 
STEEL SUPPORTS (28 LB/FT) 
ROCKBOLTS (10FT) 
SHOTCRETE (3 11

) 

A I r~ AND LJATER DISCHARGE 
FAN LINES 
ELECTRIC SUPPLIES 

6.80 
8.40 

1130.08 
84.64 

450.00 
30.00 
2s.em 

100.00 

87413.09 
26780.82 
33900.00 
32501.76 
13958.00 
36000.00 
30000.00 

120800.88 . ---------------------------------------------------------------------------
TOTAL COST FOR t'tATER I AL AND SUPPL 1 ES $ 380465. 67' 

-------------------------~-------------------------------------------------
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===========================================~==========o==================== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTII•I()TE 
ITEM: PENSTOCI<S 18 FT DIAt·1ETER - HOR IZOHTAL QUANTITY: 12BD.FT 

D~)TE: FEB 16,. l904 -
EST. BY RAM D/OEO 

PROJECT: SUSITNA 332.8128 
FILE NO: 1563 

=======================================================================~=== 

\1 ....,. ·::--~-.::.·~·,'rJ;;:.:'F<ii.,._~._. 

SUMMARY OF COSTS 
>l<>l<:l<ll<>l<}!(>l:>l~ll!li-:)f(>J<>I<*** 

NUMBER OF DAYS 
FOR EXCAVATION = 40. DAYS 

LABOR COSTS: 
40. X $ 12306.80 / DAY $ 492 .. 034 

EQUIPMENT COSTS: 
40. X $ 10265.85 / DAY $ 418 .. 436 

MATERIALS~ SUPPLIES: $ 380 .. 465 

S T & S +/-157. OF·LAOOR $ 71,..413 

410.03 

342.03 

317.05 

\59:.51 

--------------------------------------------------------
TOTAL DIRECT (COST $ 1,. 354,. 350 112\B. 63 
----------------------·--------------------·-----~---------

MARK UP FACTOR = ( 1 + 0./1100. )1 = 1. 061 

TOTAL PRICE = 1 ~ 354,350 ~X l.,0fJ = $ 1...354,..350 

UNIT PRICE PER LF = 1~354,.350 / 120e. ~ $ 1128.63 / LF 

UHIT PRICE PER CY = 1,. 354,. 350 / 120!0. X 10.7 = gJi 105.36 / 

SVGNIFFCANT RATIOS: 

·- ~11AH-UAYS/LF = 40. DAVS X 33. MEN / 1200. LF = 1. Hl MD/LF 

- ~·JAH-DnYS/CY = 48. DAYS X 33. r·tEH / 1200. Lf-'/10. 71 = 0. 10 MD/C 
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===========================================~=============================== 

ITEl1: 
PROJECT: 
FILE NO: 

HARZ~l EI'IG INEER ING co~·JPANY 
DIRECT COST ESTII•l(lTE 

PENSTOCKS 18 FT D HH·1ETER - HOR IZOHTAL 
SUSITNA 332.8128 

1563 

QIUAHTITY: 12BO.FT 
Df-ITE: FEB 16" 19f.~4 -
EST. BY RAM D/OEO 

===================================:=================~==========~======~=== 

SUMMARY OF COSTS 
>l<>f<:t<>fo}{~:<>l:*:fol-:liC>I<ll~>l<:t<:l: 

NUMBER OF DAYS 
FOR EXCAVATION = 40. DAYS 

LAOOR COSTS: 
40. X $ 12306.80 / DAY $ 492 .. 034 

EQUIPMENT COSTS: 
40. X $ 10265.85 / DAY $ 418 .. 436 

MATERIALS & SUPPLIES: $ 380,.465 

S T 3c S +/-15% OF'LAOOR $ 71..413 

410.03 

342.03 

317.05 

59.51 

--------------------------------------------------------
TOTAL DIRECT COST $ 1.-354,.350 1128.63 
--------------------------------------------------------
MARK UP FACTOR = ( 1 + 0./100.) = 1.00 

TOTAL PRICE = 1~354 .. 350 X 1.00 = $ 1 .. 354 .. 350 

UHIT PRICE PER LF = 1~354 .. 350 / 1200. ~ $ 1128.63 / LF 

UNIT PRICE PER CY = 1,.354,.350 / 1200. X 18.7 = $ 185.36 / 

SIGNIFICANT RATIOS: 

- 11AH-DAYS/LF "' 40. DAYS X 33. MEN / 1208. LF = 1. 18 MD/LF 

- r·tAH-DOYS/CY = 40. DAYS X 33. r·II~H / 1200. LF/10. 71 = 0. 18 HD/C 
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======·===============~====:================================================ 

HARZA EI-IG II~EER ING COI1PANY 
DIRECT COST EST II·1ATE 

ITEM: TA !LRACE TUI'IHEL 37 FT EXCAVATED D Iot·IETER 
PROJECT: SUSITHA- 332.911 
FILE NO: 1563 

OUAtiTITY: 2000. FT 
D~TE: FEB 15~1904-
EST. BY RAM D/OEB 

===============================~===================================~======= 

BACI<-UP COMPUTATIONS 

EXCAVATED DIAMETER= 37.0 FT 

BCY/LF = 3.1416/4 X (37.0)**2 X 1.020 / 27 = 40.6 BCY/LF 

PERIMETER= 3.1416 X 37.0 X 1.020 = 118.5 FT 

NUMBER OF HOLES: 

LINE HOLES g 24. IN CENTERS = 118.5 / 24. / 12 = 60. 

AREA OF PATTERN = 3.1416 X ( 18.5 - 2.8 )**2 X 1.020 = 872.1 FT-2 

PATTERN HOLES @ 3.0 >< 3.8 = 8.0 / 9.00 = 1. 

TOTAL HOLES = 60. + 1. = 60. 

NUMBER OF DRILLS = 1 - 6 DRILLS = 6. 

NUMBER OF HOLES/DRILL = 60. / 6. = 10. 

DRILL 12.0 FT- PULL 11.B.FT 

TOTAL LF OF HOLE ~ 60. X 12./11. X 2080. = 136733. LF 

..._. ..,,,?~. ·-
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=========~===============:================================================~ 

HARZA ENGINEERIHG COMPANY 
D I RECT COST EST I !·tATE 

ITEM: TAILRACE TUHHEL 37 FT EXCAVATED D IHf·IETER QUANTITY: 2080.FT 
DATE: FEB 15~1984-
EST. BY RAM D/OEB 

PROJECT: SUSITHA - 332.911 
FILE NO: 1563 

=========================================================================== 

BACK-UP COt1PUTATIOHS 

CYCLE TIME: MOVE IH DRILLS l.OB HRS 

DRILL lB. HOLES/DRILL X 12.8 0 6B. FT/HR 2.81 HRS 

LOAD lZ. HOLES/MIHER @ 3.B MIH/EA 0.60 I-IRS 

SHOOT fiND SMOKE 0.50 HRS 

MUCKING OPERATION: 

BCY/LOAD = 7.00 X 0.85 X 8.60 = 3.57 

BCY/HR = 3.57 X 2. X 0.83 X 5FJ.00 = 29~5.31 BCY/HR 

BCY/CYCLE = 4FJ.60 BCY/LF X 11.0 LF = 446.64 

MUCK TltE = 446.64 BCY X 1.35 (08)/ 2~6.31 = 2.03 HRS 

ALTERHATIHG CREWS : 
(ACTUAL) J·tUCK TIME = 2.03- 2.01- FJ.60- 0.58 0.00 HRS 

TOTAL CYCLE TIME 4. 11 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE= 11.0 LF/ROUND X 2. X 10. / 4.11 =54. LF/DAY 

.. .. ... -- .. ·--: ~ • .;-_,-~ > • ~· ,... ·;;; .. ---L 
r 
~· 
l
;·; .. ~ .... 
'~: 

v 
j-1. 
1 l . 

I 
l 
! f ,(·' ·.: 

r 
l 

I 
! 
! 

I r 

I 
I 
!' 

I 
l· ! ' 
1 



..; ~ s 

.. I ;. l ~ ~ ... ' A ~~~ .. . ~ ~ · · , ~ ·t' ~ ., -. 1. . • o .,. ~ .. · .~ ~ """~ ~ . ' ' - . - ' . ; :.. 't' , .... 
.. • •... a t I;· ,,... ·.".~o ' k • .~ ,L. .rr.: "(. ~ ,'f· ·• .. :. .·,· .~ ., ··.. •...._ "? 

-

-~~':: 

C> 
\_;, 

\ 

\ I G• ·, ' 

)!;--- ~ ,._ ~ 
. ~ ~ ~ ~ 

.._ 
'~ llll .. ;Jill 

.. ~--,-~ .. ,_ ~" ,, 

:ta .. 81 .. 
=======·=========================================~======================r-=~~ 

HARZA ENGINEERING COMPANY 
DIRECT COST ESTII·IATE 

ITEM: TAILRACE TUNNEL 37 F T EXCAVOTED D I Af·IETER 
PROJECT: ~USITNA- 332.911 
FILE NO: 1563 

QUANTITY: 2080.FT 
DATE: FEB 15 .. 19!l4 -
EST. BY RAM D/OEB 

=========================================================================== 

BACK -UP C0~1PUTAT I OI~S 

CYCLE TIME: MOVE IN DRILLS 1.0f.l HRS 

DRILL i3. HOLES/DRILL X 12.0 Q 60. FT/HR 2.01 HRS 

LOAD 10. HOLES/MINER @ 3.0 MIN/EA 0.GB HRS 

SHOOT AND Sf10KE 0. 50 I-IRS 

MUCKING OPERATION: 

BCY/LOAD = 7.08 X 0.85 X 0.60 = 3.57 

BCY/HR = 3.57 X 2. X 0.83 X 50.00 = 296.31 BCY/HR 

BCY/CYCLE = 40.6EJ BCY/LF X 11.0 u= = 446.64' 

l1UCK THIE = 446.64 BCY X 1.35 COB)/ 2Q6.31 = 2.03 HRS 

ALTERNATING CREWS : 
(ACTUAL) I·JUCK TIME "' 2. 03- 2. 01- 0. 60- 0. 50 0.00 HRS 

TOTAL CYCLE TIME 4. 11 HRS 

USE 2. - 10. HR SH!FTS 

DAILY ADVANCE= 11.0 LF/ROUND X 2. X 10. / 4.11 = 54. LF/DAY 
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HARZA ENG IJ~EER IHG COJ·IPI-lNY 
D I I~ECT COST EST 1 f1ATE 

ITEM: TAILRACE TUNHEL 37 FT EXCAVATED DIAMETER 
PROJECT: ' SUS ITNA - 332 •. 911 
FILE NO: 1563 

QUAt~T IT'r: 2080. FT 
DAlE: FEB 15~19G4-
EST. BY RAI'I D/OEB 

==================~======================================================== 

BENCH eXCAVATION 

BENCH DIMENSIONS : 0.0 X 15.0 FT 

BCY/LF = 0.0 X 15.0 / 27 = 0.0 BCY/LF 

PER lt"1ETER = 0 • 0 + 2 X 30 • 0 = 60 . 0 FT 

NUMBER OF HOLES: 

I!..IHE HOLES @ 24. IN CENTERS = 60.0 / 24. / 12 = 30. 

PATTERN HOLES = 0.0 X 30.0 / 25.00 FT-2/HOLE = 0. 

TOTAL HOLES : 30. + 0. = 30. 

NUMBER OF DRILLS = 6. 

NUMBER OF HOLES/DRILL = 30. / 6. = 5.0 

TOTAL LF OF HOlLE = 30. X< 15. 0 + 1) X 2080. 0/30. 0 = 33280. LF 

- - .. - - - - .. 
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HARZA ENGINEERING COMPANY 
DIRECT COST ESTIMATE 

ITEM: TAILRACE TUNHEL 37 FT EXCAVATED D lf.lf·IETER 
PROJECT: SUSITNA - 332.911 
FILE NO: 1563 

QUP.NTITY: 2080.FT 
DATE: FEB 15~1984-
EST. BY RAt··J D/OEB 

·=-== ===-====·= ==== ======== ==== ===..= = = ========= = =-= == = = == ::1 ==== =-=== == ======== = = = == 

BACK-UP Cfli"IPUTATIONS 

CYCLE TIME: 1"10VE IN DR ILLS 1.00 HRS 

DR ILL 30. HOLES >~ 16. B DEPTH/ 60. FT/HR X 6. 1.33 HRS 

LOAD 30. HOLES X 3. 0 M UI/EA /50 11 II~/HR X 6. 0. 313 HRS 

SHOOT AND SMOKE 0.50 URS 

11UCK I NG OPERATION: 

MUCK TIME = 0.00 BCY X 1.35 (08)/ 296.31 = 0.00 HRS 

CACTUAL CYCLE) !"lUCK Tlt'iE = 0. 00- 1. 33- 0. 30 = 0. 00 HRS 

TOTAL CYCLE TIME 3.13 Hr~s 

USE 2. - 10. HR SHIFTS 

DAILY .ADVANCE= 30.0 LF/ROUND X 2. X 10. / 3.13 = 191. LF/DAY 
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HARZA ENGINEERING COMPANY 
D II~ECT COST EST II1ATE 

ITEM: . TAILRACE TUNNEL 37 FT EXCAVATED D IAI1ETER 
PROJECT: SUSITHA- 332.911 
FILE NO: 1563 

QUANTITY: 2080.FT 
DATE: FEB 15~1984-
EST. BY RAH D/OE8 

=====~======~============================================~================= 

BACI< -UP COMPUTAT I OHS 

CONSTRUCTION SCHEDULE : 

1ST 750.0 FT@ 27. LF/DAY C50.0 Y.) 28.0 DAYS 

REMAINING 1330. FT @ 54. FT/DAY 24.9 DAYS 

BENCH EXCAVATION 2080. FT @ 191. FT/DAY 10.9 DAYS 

TURU UHDER AT TUNNEL PORTALS 4.0 DAYS 

ALLOLJAHcr= FOP DELAYS & FAULTS 8.0 DAYS 

ADD ITIONr~L TIME FOR ROCKBOL TING 3.0 DAYS 

ADDITIONAL TIME FOR STEEL SUPPORTS 8.0 DAYS 

ADDITIONAL Tlt'IE FOR SHOTCRETII~G 1.0 DAYS 

TOTOL EXCAVOTIOH TII1E 87.7 DAYS 

.. .. .. ... - - - .. 
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ITEM: 
PROJECT: 
FILE NO: 

HARZA ENGINEERING COI·1PANY 
DIRECT COST ESTIMATE 

TAILRACE TUNNEL 3? FT EXCAVATED D IA~'IETER 
SUSITHA- 332.911 

1563 

QUANTITY: 2080.FT 
DATE: FEB 15,1984-
EST. BY RAM D/OEB 

=======================================·===========~======~==============~== 

CREW REQU I REI"IENTS 
----~---~----------------------------------------------------~--------------

LABOR 

DESCRIPTION 

WALKER 
SHIFTER 
MINER 
CHUCK TENDER 
BLASTING FOREMAN 
FEL OPERATOR 
ELECTRICIAN 
AIR COf·tPRESSOR OPERATOR 
TRUCK DRIVERS 

2. - 10. HR SHIFTS HOURLY 

DAY SLJI HG GWY TOTAL RATE 

1.0 1.0 0.0 2.8 39. 13 
1.0 1.0 0.0 2.0 30. 13 
6.0 6.0 0.0 12.8 35.64 
6.0 6.0 0.0 12.8 34.91 
l.EJ 1.0 0.0 2.0 38. 13 
2.0 2.0 fLO 4.0 39. 0~l 
0.5 0.5 0.0 1.0 44.74 
1.0 1.0 0.0 2.0 38. 18 
5.0 5.0 0.0 10.0 39.37 

TOTAL 
COST PER 
DAY 

782.60 
762. 6fJ 

4276. 8{~ 
4189.28 

762.60 
1563.60 
447.40 
763.68 

3937.88 
-----------------------------------~---------------------------------------
SUBTOTAL 23.5 23.5 8.0 47.0 17485 . .:10 

----------------------------------------------------------------------·-----
ALLOWANCE FOR UNSCHEDULED OVERTIME EJ.EJ ~ 0.80 

TOTAL COST PER DAY $ 17485.48 

---------------------------------------------------------------------------
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HARZA ENGINEERING COMPANY 
DIRECT COST ESTI~)TE 

ITEM: TAILRACE Tut·mEL 37 rT EXCAVATED DIAtviETER QUANTITY: 2080.FT 
DATE: FEB 15~1984-
EST. BY RAH D/OEO 

PROJECT: SUSITI~A- 332.911 
FILE NO: 1563 

=========================================================================== 

EQU IPI·tEHT 
4~ 

TYPE 

6.8 AIR TRACK DRILLS 
6.0 AIR CO~~RESSORS 600 
3.0 FAI·IS 
4. 0 DEWATER IHG PU~IPS 

2.0 FEL 988 
5.0 R 35S 

EQUIPMENT REQUIREMENTS 

HOURLY 

RATE 

42.01 X 20. HRS 
40.36 X 20 .• HRS 
HL 07 >{ 20. HRS 
5.26 X 20. HRS 

115.74 X 28. HRS 
62.64 X 28. HRS 

TOTAL 
COST PER 
DAY 

5041.20 
4843.2fl 

G04.20 
420.80 

~!629. 60 
6264.08 

----~~-~---------------------------~---------------------------------------
SUBTOTAL 21003.00 
DUTY FACTOR 75.0 ~ 
TOTAL COST PER DAY = 21803.00 X 75.0/100.0 = $ 16352.25 / DAY 

MATERIALS AND SUPPLIES 
------------------------~--------------------------------------------------

QUANTITY UNIT DESCRIPTION 
UIHT 
COST 

TOTAL 
COSTS 

----------------------------------------------~----------------------------
84454.68 BCY 

170012.57 LF 
48.00 EA 

66G.em En 
111.00 CY 

2080.00 LF 
2080.00 LF 
2080.00 LF 

POt,JDER & CAPS 
BITS 8. STEEL 
STEEL SUPPORTS (48 LB/FT) 
ROCKBOLTS (15FT ) 
SHOTCRETE (3 11

) 

AIR AND WATER DISCHARGE 
FON LIHES 
ELECTRIC SUPPLIES 

6.00 
0.40 

3250.0B 
12?.013 
450. r10 
30.00 
25.00 

100.00 

574291.85 
68005.03 

156080. f:J0 
84582.00 
49950.08 
62400.00 
52000.00 

208800.00 . -------------------·--------------------------------------------------------
TOTAL COST FOR t1ATER I AL miD SUPPLIES $ 1255228. 88 
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HARZA ENGINEERING COMPANY 
DIRECT COST ESTIMATE 

ITEM: TAILRACE TUNNEL 37 FT EXCAVATED DIAI·IETER 
PROJECT: SUSITNA - 332.911 
FILE NO: 1563 

QUANTITY: 2BbO.FT 
DOTE: FEB 15, 1984 -
EST. BY RAM D/OEB 

================================~===~==========================~=====~~==== 

SUMI1ARY OF COSTS 
**:l<ll<ll<){<********:t::l< 

HUI1BER OF DAYS 
FOR EXCAVATION = 88. DAYS 

LABOR COSTS: 
88. X $ 17485.40 / DAY $ 1..534,297 

EQUIPMENT COSTS: 
88 .. X $ 16352.25/ DAY $ L434,866 

MATERIALS & SUPPLIES: $ 1..255,228 

S T & S @ 15.7. OF LABOR $ 2261'477 

737.64 

689.84 

603.48 

108.88 

TOTAL DIRECT COST $ 4,450,871 2139.84 

MARK UP FACTOR = ( 1 + 0./100.) = 1.00 

TOTAL PRICE = 4,450,871 X 1.00 = $ 4,450.,871 

UHIT PRICE PER LF • 4,450,871 / 2080. A $ 2139.84 / LF 

.. 

UHIT PRICE PER CY • 4 .. 450.,871 / 2080. X 40.6 • $ 52 .. 70 ./ CY 

SIGNIFICANT RATIOS: 

- t'lAN-DAYS/LF = 88. DAYS X 47. MEN / 2080. l.F = 1 • 98 MD/LF 

- 11fiN-DAYS/CY = 88. DAYB X 47. ~·JEN / 2080. LF/40. 60 = 0. 05 t1D/CY 
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===========~~============================================================== 

HARZA ENGINEERING COMPANY 
DIRECT COST ESTI~~TE 

ITEM: ACCESS SHAFT 23 FT DIA 
PROJECT: SUSITNA- 331.131 
FILE NO: 1563 

QUANTITY: 740.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

=========================================================================== 

BACK-UP COMPUTATIONS 

EXCAVATED D IAMETEI~ = 23.0 FT 

BCY/LF = 3.1416/4 X (23.0)**2 X 1.000 /27 = 15.4 BCY/LP 

PERIMETER= 3.1416 X 23.0 X 1~000 = 72.3 FT 

NUI1BER OF HOLES : 

LINE HOLES @ 24. IN CENTERS = 72.3 / 24. / 12 = 37. 

.. 

AREA OF PATTERN = 3.1416 X ( 11.5 - 2.0 )**2 X 1.000 = 283.5 FT-2 

PATTERN HOLES @ 2. 0 X 2. 0 = 283. 5 / 4. 00 = 71. 

TOTAL HOLES = 37. + 71. "" 108. 

HUMBER OF DRILLS = 1 - 4 DRILLS = 4. 

NUMBER OF HOLES/DR ILL = HlB. / 4. =z 27. 

DRILL 6.0 FT - PULL 5.0 FT 

TOTAL LF OF HOLE ,; Hl8. X 6./ 5. X 740 .. = 95914. LF 

- .. ..... - - -
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=========================================================================== 
HARZA EHGIHEERIHG CO~PANY 

DIRECT COST EST I tvtATE 
ITEM: ACCESS SHAFT 23 FT DIA 
PROJECT: SUSITNA- 331.131 
FILE HO: 1563 

QUANTITY: 740.FT 
DATE: FEB 17,1984 
EST. BY RAM D/OEB 

~==================================================:======================= 

BACK -UP COt1PUTAT I OHS 

1M 

CYCLE Tlf'IE: MOVE IN DRILLS 1.00 HRS 

DRILL 27. HOLES/DRILL X 6.8@ 60. FT/HR 2.78 HRS 

LOAD 27. HOLES/MINER@ 3.0 MIN/EA 1.62 HRS 

SHOOT AND SMOKE 0.50 HRS 

MUCKING OPERATION: 

BCY/LOAD = 3.00 X 0.85 X 0.60 = 1.53 

BCY/HR = 1.53 X 1. X 0.83 X 15.00 = 19.05 BCY/HR 
( 

BCY/CYCLE = 15.39 BCY/LF X 5.0 LF = 76.94 

MUCK TIME= 76.94 BCY X 1.13 COB)/ 19.05 = 4.57 HRS 

TOTAL CYCLE TIME 10.39 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 5. B LF/ROUND X 2. X 10. / 10.39 = Ul. LF/DAY 

"_1 
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=================~==================m============================~========= 

ITEM: 
PROJECT: 
fiLE NO: 

HARZA ENGINEERING COt·IPANY 
DIRECT COST ESTII"IATE 

ACCESS SHAFT 23 FT DIA 
SUSITNA- 331.131 

1563 

QUANTITY: 740.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

===·~====================================================================== 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 60.0 FT @ 5. LF/DAY (9,fJ.B %) 

REr1AINING 680. FT @ 10. FT/DAY 

ALLOLJANCE FOR DELAYS & FAULTS; 

ADDriTIONAL TII1E FOR ROCKBOL TiliNG 

AD:OIITI.OI~AL TIME FOR STEEL SUPIPORTS 

TOTAl EXCAVATION TIME 

12.5 DAYS 

70.6 DAYS 

2.0 DAYS 

0.5 DAYS 

1.5 DAYS 

87. 1 DAYS 

IAVERABE ADVANCE~. LF.tDAY = 740./ 87.f = 8.50 
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=======:===============================================================~=== 

ITEM: 
PROJECT: 
FILE NO: 

HARZA ENGINEERING COMPANY 
DIRECT COST EST I 11ATE 

ACCESS SHAFT 23 FT DlA 
SUSITNA- 331.131 

1563 

QUANTITY: 740.FT 
DATE: FEB 17,1984 
EST. BY RAM D/OEB 

:.=======~================================================================== 

CREW REQUIREMENTS 

LABOR 2. - 10. HR SHIFTS HOURLY TOTAL 
------------------------- COST PER 

DESCRIPTION DAY SWING GWY TOTAL RATE DRY 
---------------------------------------------------------------------------
WALKER 1.0 1.0 0.0 2.0 39. 13 782.60 
SHIFTER 1.0 1.0 0.0 2.0 38.13 762.68 
MINER 4.0 4.0 0.0 8.0 35.64 2851.20 
CHUCK TENDER 4.0 4.B 0.0 8.0 34.91 2792.80 
MUCKER OPERATOR 1.0 1.0 B.0 2.B 39.09 781.80 
HOIST/CRRHE OPERATOR 2.0 2.0 0.0 4.8 39.09 1563.6n 
ELECTRICIAN 0.5 El.S 0.0 1.0 44.74 447.40 
-~-------------------------------------------------------------------------
SUBTOTAL 13.5 13.5 0.0 27.0 9982.00 
---------------------------·-----------------------------------~--------~---
ALLOWANCE FOR UNSCHEDULED OVERTIME 0.0 Y. 0.00 

TOTAL COST PER DAY $ 9982.00 
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======--=======================================================c=======;::===== 
HARZA ENGIHEERIHG COMPANY 

DIRECT COST ESTIMATE 
ITEM: ACCESS SHAFT 23 FT DIA 
PROJECT: SUSITNA- 331.131 
FILE NO: 1563 

QUANTITY: 740.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

=========================================c===·============================== 

CREW REQUIREMENTS 

LAB8R 2. - 10. HR SHIFTS HOURLY TOTAL 
------------------------- COST PER 

DESCRIPTION DRY SWING GWY TOTAL RATE DAY 
---------------------------------------------------------------------------
WALKER 1. 0 1.0 0.0 2.0 39. 13 782.60 
SHIFTER 1.0 1.0 0.0 2.0 38. 13 762.68 
MINER 4.0 4.0 0.0 8.0 35.64 2851.20 
CHUCK TENDER 4.0 4.B 0.0 8.0 34.91 2792.80 
MUCKER OPERATOR 1.0 1.0 0.0 2.0 39.09 781.83 
HOIST/CRANE OPERATOR 2.0 2.0 0.0 4.0 39.09 1563.68 
ELECTRICIAN 0.5 0.5 0.0 1.0 44.74 447.40 

SUBTOTAL 13.5 13.5 0.0 27.0 9982.00 
----f-------------------------------~--------------------------~------------
ALLOWANCE FOR UNSCHEDULED OVERTIME 0.0 ~ 0.00 

TOTAL COST PER DAY $ 9982.00 
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=========================================================================== 
HARZA ENGINEER IHG Cot·1PAHY 

DIRECT COST EST I !"lATE 
ITEM: ACCESS SHAFT 23 FT DIA 
PROJECT: SUSITNA - 331.131 
FILE NO: 1563 

QUANTITY: 740.FT 
DATE: FEB 17,1984 
EST. BY RAJ·I D/OEB 

===================================================================~======= 

EQUIPMENT REQUIREMENTS 
~--------------------------------------------------------------------------

EOUIPI"IENT 
~J: 

TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------~-----------------------------------
2. 0 AL 11"1AC DR ILLS 
2.0 FANS 
2.0 DEWATERING .PUI"IPS 
1 • 0 AL I MAC 11UCKER 
1. 0 HO IST&FRAI"tE SYSTEM 

42.01 X 20. HRS 
10.07 X 20. HRS 
5.26 X 20. HRS 

50.68 X 20. HRS 
60.00 X 20. HRS 

1680.40 
402.80 
210.40 

1013.60 
1200.00 

SUBTOTAL 4507.20 
DUTY FACTOR 80.0 U 
TOTAL COST PER DAY= 4507.20 X 80.0/100.0 = $ 3605.76 /DAY 

-----------------------------------------------------------------~---------

tfATER IALS AND SUPPLIES 

UNIT TOTAL 
QUANTITY UNIT DESCRIPTION COST COSTS . 
--------------------------------------------------~------------------------

11387.14 BCY PO~JDER S. CAPS 10.20 116148.79 
95913.55 LF BITS a. STEEL 0.40 38365.42 

6.85 1"10 HO I ST S. FRAf1E RENTAL 12000.00 82196.12 
20.00 EA STEEL SUPPORTS (20 LB/FT) 1445.00 28900.00 

535.em EA ROCKBOL TS ( 10FT ) 84.67 45298.45 
25.00 CY SHOTCRETE (3 11

) 450.00 11250.00 
740.80 LF AIR AND WATER DISCHARGE 3B.l::l0 22208.80 
740.00 LF FAN LINES 25.0B 18500.00 
740.00 LF ELECTRIC SUPPLIES 108.06 74000.00 

TOTAL COST FOR !"lATER IAL AND SUPPLIES $ 436858.78 

Li ... 1}1!11'" JIB ,.. ~ 
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===========================================================c=============== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITE~J: ACCESS SHAFT 23 FT DIA 
PROJECT: SUSITHA- 331.131 
FILE NO: 1563 

QUANTITY: 740.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

~===~=========================·==============~============================== 

SUMMARY OF COSTS 
***:f<*;(:******;(::(Cl}<ll< 

NU~lBER OF DAYS FOR EXCAVATION = 87. DAYS 
AVERAGE PRODUCTION~LF/DAY = 8.5 

lABOR COSTS: 
87. X$ 9982 .. 00 / DAY $ 869~348 

EQU I P~IENT COSTS : 
87. >< $ 3605.76 /DAY $ 314~031 

MATERIALS & SUPPLIES: $ 436~B58 

S T & S +/-15% OF lABOR $ 125,.160 

1174.79 

424.37 

590.35 

169. 14 
---------------------------·------------------------------
TOTAL DIRECT COST $ 1~745,.398 2358.65 

l'lARK UP FACTOR= ( 1 + 0./100.) = L00 
TOTAL PRICE = 1, 745~398 X 1~00 = $ 1 .. 745,.398 
UNIT PRICE PER lF = 1,.745~398 / 740. = $ 2358.65 / LF 
UNIT PRICE PER CY = 1~745,.398 / 740.X15.4 = $ 153.20 / CY 
SIGNIFICANT RATIOS: 
- MAH-DAYS/lF = 87 ,. DAYS X 27. t1EN / 740. LF = 3. 18 MD/lF 
- MAN-DAYS/CY = 87. DAYS X 27. t1EN / 740. lF/15. 39 = 0. 21 MD/C 

COHSTRUCTlON METHODS : All SHAFTS WILL BE EXCAVATED USING AliMAC DRILLS 
WITH HOIST & FRAME SYSTEt1 AT SURFACE lEVEL. A POWDER FACTOR OF 6 LBS/CY IS 
ESTIMATED FOR ALL SHAFTS. THE MUCKING OPERATION WILL BE PERFORMED USING 
AN ALIMAC HUCKER-PLATFORM ARRANGEMENT. 

ALL SHAFTS I·IAVE A WORI<ING SCHEDULE OF 2-10 HR SHIFTS. 
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======================================================~=======~============ 

HARZA ENGINEER I HG COI·JPANY 
DIRECT COST ESTII1ATE 

ITEM: BUS SHAFT HJ. 5 FT D lA 
PROJECT: SUSiifHA - 331.171 
FILE NO: 1563 

QUANTITY: 56B.FT 
DATE: FEB 17~1984 

EST. BY RAM D/O~B 
==~=================================================~==================~=== 

BACK-UP COMPUTATIONS 

EXCAVATED D I At'1ETER = 10 . 5 FT 

BCY/LF = 3.1416/4 X (10.5)~*2 X 1.000 / 27 = 3.2 BCY/LF 

PERit·IETER = 3. 1416 X 10.5 X 1.000 = 33.0 FT 

HUI"lBER OF HUJLES: 

LINE HOLES@ 24. IN CENTERS = 33.0 / 24. / 12 = 17 . 
. 

AREA OF PATTERN= 3.1416 X ( 5.3- 2.0 >**2 X 1.800 = 33.2 FT-2 

PATTERN HOLES @ 1. 8 X 1. B = 33. 2 / 3. 06 = 11. 

TOTAL HOLES = 17. + 11. = 28. 

NUMBER OF DRILLS = 1 - 2 DRILLS = 2. 

NUMBER OF HOLES/DRILL = 28. / 2. = 14. 

DRILL 6.0 FT - PULL 5.0 FT 

TOTAL LF OF HOLE = 28. X 6./ 5. X 560. = 19037. LF 
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================:===========================:============================== 
HARZA ENG I I·IEER I NG COI··tPAHY 

DIRECT COST EST I t·JATE 
ITEM: BUS SHAFT 10.5 FT DIA 
PROJECT: SUSITHA- 331.171 
FILE NO: 1563 

OUAHTITY: 56B.FT 
DATE: FEB 17~1984 

EST. BY RAM D/OEB 
·========================~======================~=======================~=== 

BACK-UP COt'iPUTATIONS 

CYCLE TH1E: MOVE IN DR ILLS 1.00 HRS 

DRILL 14. HOLES/DRILL X 6.0 @ 68. FT/HR 1.42 HRS 

LOAD 14. HOLES/MINER @ 3.B MIN/EA 0.85 HRS 

SHOOT AND SI10KE 0.50 HRS 

MUCKING OPERATION: 

OCY/LOAD = 1.50 X 0.85 X 0.60 = 0.?6 

BCY/HR = 0.76 X 1. X 0.83 X 12.00 = 7.62 BCY/HR 

BCY/CYCLE = 3.21 BCY/LF X 5.0 LF = 16.04 

J·JUCK TIME = 16.04 BCY X 1. 29 (08) / 7. 62 = 2. 71 HRS 

TOTAL CYCLE TIME 6.47 HRS 

USE 2~ - 10. HR SHIFTS 

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

, __ _ 
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======================~=====================================~============== 

HARZA ENGINEER lNG COI·1PANY 
DIRECT COST EST I !·tATE 

ITEM: BUS SHAFT 10.5 FT DIA 
PROJECT: SUSITNA- 331.171 
FILE NO: 1563 

QUANTITY: 56B.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

=c=====================================================================~=== 

BACK -UP COt1PUTAT IONS 

CYCLE TB1E: MOVE IN DRILLS 1.00 HRS 

DRILL 14. HOLES/DRILL X 6.0 @ 60. FT/HR 1.42 HRS 

LOAD 14. HOLES/MINER @ 3.0 MIN/EA 0.85 HRS 
) 

SHOOT AND SI10KE 0.50 HRS 

MUCKING OPERATION: 

BCY/LOAD = 1.50 X 0.85 X 0.60 = 0.76 

BCY /HR = B. 76 X 1. X B. 83 X 12. 00 = 7. 62 BCY /HR 

BCY/CYCLE = 3.21 BCY/LF X 5.0 LF = 16.el4 

MUCK TIME = 16.04 BCY X 1.29 (08)/ 7.6? = 2.71 HRS 

TOTAL CYCLE TIME 6.47 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 5.0 LF/ROUND X 2. X 18. / 6.47 = 15. LF/DAY 
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ac===========================~============================================= 

HARZA ENGINEERING COI·JPANY 
DIRECT COST ESTIMATE 

ITEM: BUS SHAFT 10.5 FT DIA 
PROJECT: SUS I THA - 331 . 171 
FILE NO: 1563 

QUANTITY: 56B.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

====================================================~====c=============~=== 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 88.0 FT @ 8. LF/DRY (50.0 r.> 

REMAINING 480. FT @ 15. FT/DAY 

ALLOWANCE FOR DELAYS & FAULTS 

ADDITIONAL TIME FOR ROCKBOLTIHG 

ADDITIONAL TIME FOR STEEL SUPPORTS 

TOTAL EXCAVATION TIME 

HJ.4 DAYS 

31. 1 DAYS 

4.0 DAYS 

1.0 DAYS 

2.0 DAYS 

48.4 DAYS 

AVERAGE ADVANCE~ LF/DRY = 560./ 48~4 = 11.57 
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==========================~================================================ 

ITEM: 
PROJECT: 
FILE HO: 

HARZA ENGINEERING COMPANY 
DIRECT COST ESTIMATE 

BUS SHAFT 10~5 FT DIA 
SUSITNA- 331.171 

1563 

QUONT!TY: 560.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

=================:====================================================~==== 

CRELJ REQUIREMENTS 
-~--------------------------------------------------------------------------

LABOR 

DESCRIPTION 

WALKER 
SHIFTER 
t1INER 
CH\JCI< TENDER 
HUCKER OPERATOR 
HOIST/CRANE OPERATOR 
ELECTRICIAN 

2. - 10. HR SHIFTS HOURLY 

DAY SWING G~JY TOTAL RATE 

1.0 1.0 a.o 2.0 39. 13 
1.0 1.0 0.0 2.0 38. 13 
2.0 2.0 0.0 4.a 35.64 
2.0 2.0 0.0 4.0 34.91 
1.0 1.0 0.0 2.0 39.09 
2.0 2.0 0.0 4.0 39.09 
0.5 0.5 6.0 1.0 44.74 

TOTAL 
COST PEl~ 
DAY 

782.60 
762.60 

1425.60 
1396.48 
781.80 

1563.60 
447.40 

---------------------------------------------------------------------------
SUBTOTAL 9.5 9.5 0.0 19.0 7160.00 

ALLOWANCE FOR UNSCHEDULED OVERTIME 0.0 r. 0.00 

TOTAL COST PER DAY $ 7160.00 
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====~====================================================================~= 

ITEM: 
PROJECT: 
FILE NO: 

HARZA ENG I HEER I NG COI1PANY 
DIRECT COST ESTIMATE 

BUS SHAFT 10.5 FT DIA 
SUSITNA - 331.171 

1563 

QUANTITY: 560.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

=========================================================================== 

EQUIP11ENT 
4~ 

TYPE 

1. 0 AL It'!AC DRILLS 
2.0 FAHS 
2. 0 DEWATERING PUJ1PS . 
1 • 0 ALI I·IAC !"lUCKER 
1 • 0 \HO IST&FRAt'IE SYSTEM 

EQUIPMENT REQU I REJ•JENTS 

HOURLY 

RATE 

42.01 X 28. HRS 
U:l. 07 X 28. HRS 
5.26 X 20. HRS 

50 . 68 >< 20 . HRS 
60.00 X 20. HRS 

TOTAL 
COST PER 
DAY 

848. 2~1 
482.88 
210.40 

1813.60 
1200.00 

SUBTOTAL 366?.00 
DUTY FACTOR 80.0 X 
TOTAL COST PER DAY = 3667. 08 X 80. El/ 100. 8 = $ 2933. 60 / DAY 

t'lATER IALS AND SUPPLIES 
---------------------~-----------------------------------------------------

UNIT TOTAL 
QUANTITY UNIT DESCRIPTION COST COSTS . 
------------~--------------------------------------------------------------

1795.95 BCY POLJDER 8. CAPS 10.28 18318.67 
19036.90 LF OITS & STEEL 0 .. 48 7614.76 

5.36 MD HOIST a. FRAI·IE RENTAL 1200B.88 643.:t8. 42 
17.00 EA STEEL SUPPORTS (20 LB/FT) 670.00 11390.00 

224.00 EA ROCJ<BDL TS (10FT ) 84.6? 18966.08 
9.00 CY SHOTCRETE (3 II) 450.00 4050.00 

560.00 LF AIR AND WATER DISCHARGE 15. ~10 8400.00 
560.00 LF FAN LINES 12.00 6720.00 
560.00 LF ELECTRIC SUPPLIES 50.00 28000.00 

--------------------------·----------------------------------------~--------
TOTAL COST FOR MATERIAL AND SUPPLIES$ 167807.93 
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=========================================================================== 

ITEM= 
PROJECT: 
FILE NO: 

HARZA ENG I HEER I NG COI·tPmiY 
DIRECT COST ESTIMOTE 

BUS SHAFT 10.5 FT DIA 
SUSITNA- 331.171 

1563 

QUANTITY: 560.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OE8 

=============================:======================================~====== 

SUf"IMARY OF COSTS 
***~I<**********~IO!< 

NUMBER OF DAYS FOR EXCAVATION = 48. DAYS 
AVERAGE PRODUCTION~LF/DAY = 11.6 

LABOR COSTS: 
48. X$ 7160.00 / DAY $ 346,698 

EQUIPMENT COSTS: 
48. X $ 2933.60 / DAY $ 142,049 

f"IRTER I ALS & SUPPLIES: $ 167~807 

S T & S @ 15.Y. OF LABOR $ 52,611 

G 19. 10 

253.66 

299.66 

93.95 
--------------------------------------------------------
TOTAL DIRECT COST $ 709,167 1266.37 

t-lARI< UP FACTOR 
TOTAL PRICE = 

= ( 1 + 0./100.) = 1. 00 

UNIT PRlC~ PER LF = 
UNIT PRICE PER CY = 
SIGNIFICANT RATIOS: 
- MAN-DAYS/l.F = 48. 

709,167 X 1.00 = $ 709~167 
709,167 / 560. = $ 1266.37 / LF 
709,167 / 560.X 3.2 = $ 394.87 / CY 

560. LF = 1 • 64 t1D/LF 
- MAN-DAYS/CY = 48. 

DAYS X 19. t·tEN / 
DAYS X 19. MEN / 560. LF/ 3.21 = 0.51 MD/CY 

------------------------------------------------------·---------------------
CONSTRUCTION METHODS : ALL SHAFTS WILL BE EXCAVATED USING AtiMAC 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 HUCKER-PLATFORM ARRANGEMENT. . 

ALL SHAFTS HelVE A l·JORI< 1 NG SCHEDULE OF 2-1 FJ HR 51-1 I FTS. 

-------------------------------------------------------------------·--------

MAll PtiJ!!II 
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===================================:================~====================== 

liARZA EHG I NEER I HG COI"lPAHY 
DIRECT COST ESTII·IATE 

ITEM: GROUT GALLERY SHAFT 10 X 10 FT 
PROJECT: SUSITNA - 331.323 
FILE NO: 1563 

QUANTITY: 500.FT 
DATE: FEB 17~1984 
EST. BY Rm·1 D/OEB 

======================================================================~==== 

BACK-UP COMPUTATIONS 

EXCAVATED DIAMETER = 11.3 FT 

BCY/LF = 3.1416/4 X (11.3)**2 X 1.000 / 27 = 3.7 BCY/LF 

PERII"lETER = 3. 1416 X 11.3 X 1.000 = 35.5 FT 

NUMBER OF HOLES: 

LINE HOLES @ 24. HI CENTERS = 35.5 / 24. / 12 = 18. 

.L.M 

AREA OF PATTERH = 3. ~416 X ( 5. 7 - 2.0 >**2 X 1.000 = 41.9 FT-2 

PATTERN HOLES@ 1.8 X 1.8 = 41.9 ~ 3.06 = 14. 

TOTAL HOLES = lB. + 14. • 32. 

HUMBER OF DRILLS • 1 - 2 -- DRILLS • 2. 

NUMBER OF HOLES/DR ILL • 32. / 2. • ·16. 

DRILL 6.0 FT - PULL 5.0 FT 

TOTAL LF OF HOLE ~ 32. X 6./ 5, X 500. c 19450. LF 
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==============================~============================================ 

HARZA ENG I NEER I NG COI1PANY 
DIRECT COST EST I I'IRTE 

ITEM: GROUT GALLERY SHAFT 10 X 10 FT 
PROJECT: SUSITNA - 331.323 
FILE NO: 1563 

QUANTITY: 500.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

=========================================================================== 

BACK-UP COMPUTATIONS 

fdA 

CYCLE TH1E: MOVE IN DR ILLS 1. 00 HRS 

DRILL 16. HOLES/DRILL X 6.0 @ 60. FT/HR 

LOAD 16. HOLES/MINER @ 3.0 MIN?EA 

SHOOT AND SMOI<E 

!"tUCK IHG OPERATION: 

BCY /LOAD = 1. 50 X 0. 85 >< 0. 60 = 0. 76 

1. 62 HRS 

0.97 HRS 

0.50 HRS 

BCY/HR = 0.76 X 1. X 0.83 X 12.00 = 7.62 BCY/HR 

BCY/CYCLE = 3.71 BCY/LF X 5.0 LF = 18.57 

t'IUCK TII1E = 18.57 BCY X 1.24 COB)/ 7.62 = 3.01 HRS 

TOTAL CYCLE T Il1E 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE= 5.0 LF/ROUND X 2. X 10. / 7.11 = 14. LF/DAY 

7. 11 H.~s 
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========:=================================~=================~============== 

HARZ A ENG INEER I HG Cot·IPAHY 
DIRECT COST ESTII-IATE 

ITEM: GROUT GALLERY SHAFT 10 X 10 FT 
PROJECT: SUSITHA - 331.323 
FILE HO: 1563 

QUANTITY: 500.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

=========================================================================== 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 75.0 FT@ 7. LF/DAY (50.0 ~) 

REI"1AIHING 425. FT @ 14. FT/DAY 

ALLOWANCE FOR DELAYS & FAULTS 

ADDITIONAL TIME FOR ROCKBOLTIHG 

ADDITIONAL TIME FOR STEEL SUPPORTS 

10.7 DAYS 

30.2 DAYS 

2.0 DAYS 

1.0 DAYS 

2.0 DAYS 

-------------------------------------------------­. 
TOTAL EXCAVATION TIME 45.9 DAYS 

AVERAGE ADVANCE~ LF/DAY = 500./ 45.9 = 10.90 
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========================================c================================== 
HARZA EHGIHEERIHG COMPANY 

DIRECT COST ESTIMATE 
ITEM: bROUT GALLERY SHAFT 10 X 10 FT 
PROJECT: SUSITHA- 331.323 
FILE HO: 1563 

QUANTITY: 580.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

========================================================================;== 

CREW REQUIREMENTS 
--~------------------------------------------------------------------------

LABOR 

DESCRIPTION 

WALKER 
SHIFTER 
MINER 
CHUCK TENDER 
MUCKER OPERATOR 
HOIST/CRAiiE OPERATOR 
ELECTRICIAN 
AIR COt'lPRESSOR OPERATOR 

2. - 10. HR SHIFTS HOURLY 

DAY SWIHG GWY TOTAL RATE 

1.8 1.8 0.0 2.8 39. 13 
1.0 1.0 8.0 2.8 38. 13 
2.0 2.0 0.0 4.0 35.64 
2.8 2.0 0.0 4.0 34.91 
1.0 1.0 0.0 2.8 39.09 
2.0 2.0 a.a 4.0 39.09 
8.5 0.5 0.0 1.0 44.74 
1. 0 1.0 0.6 2.0 38. 18 

TOH)L 
COST PE~ 
DAY 

782.68 
762.60 

1425.60 
1396.40 
781.88 

1563.60 
447.40 
763.60 

----------------------------------------------------------------------------
SUBTOTAL 18.5 18.5 0.0 21.8 7923.60 

ALLOWANCE FOR UNSCHEDULED OVERTIME 0.0 r. 0.00 

TOTAL COST PER DAY $ 7923.60 
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=====================;=====~====~==============c:cc========~=~============= 

HARZA ENGINEERING COMPANY 
DIRECT COST EST I t1ATE 

ITEf"l: GROUT GALLERY SHAFT Hl X 1 B FT 
PROJECT: SUSITNA- 331.323 
FILE NO: 1563 

QUANTITY: 590.FT 
DATE: FEB 17,.1984 
EST. BY RAf1 D/OEEl 

=============~===========================================~==~============== 

EQU IPI1ENT REQU IREt1ENTS 
-------~------------------------------~-------------------------------------

EQUIPtlENT 
41: 

TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------~-----------------------------------
1.0 ALIMAC DRILLS 42.01 X 20. HRS 840.20 
2.El FANS 10.07 X 20. HRS 482.80 
2 . 0 DEWATER I NG PUt1PS 5.26 X 20. HRS 2HJ.40 
1 • B ALI MAC !"lUCKER 50.68 X 20. HRS 1013.60 
1 • 0 HOI ST&FRAt'JE SYSTEJ1 60.em X 20. HRS 1200.00 
1.0 MISCELLANEOUS 40.00 X 20. HRS 080.00 

SUBTOTAL 446?. 00 
DUTY FACTOR 80.0 r. 
TOTAL COST PER DAY = 4467.00 X 80.0/100.0 = $ 3573.60 /DAY 

t'IATER IALS AND SUPPLIES 

UNIT TOTAL 
QUANTITY UHIT DESCRIPTION COST COSTS 
---------------·-------------------------------------------------------------

1857.19 OCY PO~JDER & CAPS 10.20 18943.24 
19449.98 LF BITS ~ STEEL 0.40 7779.99 

5.26 110 HOIST & FRAME RENTAL 12000.00 63165.86 
17.00 EA STEEL SUPPORTS (20 LB/FT> 800.00 13600.00 

224.00 · EA ROCI<BOL TS ( 10FT ) 04.67 18966.08 
l0.00 CY SI-IOTCRETE (3 11

) 450.00 4500.00 
500.00 LF AlR AND WATER DISCHARGE 15.00 7500.00 
500.00 LF FAN LINES 12.00 6000.00 
500.00 LF ELECTRIC SUPPLIES 5{r. oa 2500fJ.00 

TOTAL COST FOR MATERIAL AHD SUPPLIES !li 165455.17 
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============================================~============================== 

HARZA EHG II~EER IHG Cot·IPAHY 
DIRECT COST ESTII"IATE 

ITEl1: GROUT GALLERY SHAFT 10 X 10 FT 
PROJECT: SUSITNA- 331.323 
FILE HO: 1563 

QUANTITY: 500.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

==================~================================================~======= 

SUMI1ARY OF CG'3TS 
****:l{)ft>l<>l<*****llcY->1< 

NUMBER OF DAYS FOR EXCAVATION = 46. DAYS 
AVERAGE PRODUCTION~LF/DAY = 10.9 

LABOR COSTS: 
46. X$ 7923.60 / DAY $ 3634'371 

EQUIPMENT COSTS: 
46. X ~; 3573.60 / DAY $ . 163,882 

MATERIALS & SUPPLIES: $ 165 .. 455 

S T & S @ 15.7. OF LABOR $ 55,773 

726.74 

327.77 

330.91 

111.55 
--------------------------------------------------------
TOTAL DIRECT COST $ 748,483 1496.97 

MARl< UP FACTOR = ( 1 + 6./100.) = l. 00 
TOTAL PRICE = ?48,483 X 1.00 = $ 748 ... 483 
UNIT PRICE PER LF = 748~483 / 506. = $ 1496.97 / LF 

MS!il 

UHIT PRICE PER CY A 748,483 / 500.X 3.7 A $ 403.82 / CY 
SIGNIFICANT RATIOS: 
- MAH-DAYS/LF = 46. DAYS X 21. MEN / 500. LF = 1. 93 MD./LF 
- 11AH-DAYS/CY "' 46. DAYS X 21. MEN / 5BB. LF/ 3. 71 = B. 52 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 MUCKIHG OPERATIOH WILL BE PERFORMED USIHG 
AH ALIMAC HUCKER-PLATFORM ARRP.HGEMEHT. 

ALL SHAFTS HOVE A l·JDRI~ING SCHEDULE OF 2-10 HR Sl-1 IFTS. 

---------------------------------------------------------------------------

!!J!I E .. .ill E .J !'£51 ~ ~ . .:.-.& 

" 

-, 

~:a 

. -- j 

r 

l 

' ' 

t; . 
l . --""-

~,~. ·- " ... "·-. -,~ ··-· '"-~··· -~~-,,.,..~..,.,.,......_ • ...,.,..,._ 42 4 '* u;ua. .I - U# #iUCJB!Q Ql#i!l$.A1#ilaMUS!LJi!J#lJIWWAJ9Wi$;t#Qi.IUA44CJiilP95Milfi4PW¥J CSS.ttt.AWUSWJ -;a & 1E&&W 



·~i '1 
' ·" 

~~ 

'~ 

··~;~'fr~-
...• , ....... ~"t~ 

! 

-



· · ··.... u· ~ .. 4 1 ' ' . ~~ . . . . - .... . ... ·, .., . ' . ' 

.. , i ' . ·-· 
-

~. 

. " . . 

~ ~ »~.-¥ ;&lA.l! ~~LJ 
.A·~-· ~" iff: : .. LL iP.'))i d£'14! L ... JJ &L.I 

====================================c====================================== 
HARZA EHGIHEERIHG COMPANY 

DIRECT COST ESTIMATE 
ITEM: VENT SHAFT 0.5 FT DIA 
PROJECT: SUS ITiiA - 332.712 
FILE NO: 156~ 

DUAHTITY: 575.FT 
DOTE: FEB 17"1984 
EST. BY RAM D/G~B 

===========~~========================================================·====== 

BACK-UP COMPUTATIONS 

EXCAVATED DIAMETER = 8.5 FT 

BCY/LF = 3.1416/4 X ( 8.5)**2 X 1.088 / 27 = 2.1 BCY/LF 

PERIMETER = 3.1416 X 8.5 X !'.000 = 26.7 FT 

HUMBER OF HOLES: 

LINE HOLES @ 24. IH CENTERS = 26.7 / 24. / 12 = 14. 

251 

AREA OF PATIERN = 3.1416 X ( 4.3- 2.8 >**2 X 1.008 = 15.9 FT-2 

PATIERN HOLES @ 1.5 X 1.5 = 15.9 / 2.25 = 8. 

TOTAL HOLES = 14. + 8. = 21. 

HUMBER OF DRILLS = 1 - 2 DRILLS = 2. 

HUt'tBER OF HOLES/DR ILL = 21. / ~ 11. 

DRILL 6.0 FT - PULL 5.8 FT 

TOTAL LF OF HOLE ~ 21. X 6./ 5. X 575. ~ 14708. LF 
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z====================================z=================================z=== 
HARZA ENG IHEER IHG CDI1PAHY 

DIRECT COST ESTINATE 
ITEM: VENT SHAFT 8.5 FT DIA 
PROJECT: SUSITNA - 332.712 
FILE HO: 1563 

QUANTITY: 575.FT 
DATE: FEB 17~1984 
ES~- BY RAM D/OEB 

=========================================================·=~==~========~=== 

BACK-UP COMPUTATIOBS 

'-"' .§ LA b.-;!l if. _.i ~J_· !!!4JI ~ ~ 
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CYCLE TIME: MOVE IN DRILLS 1.00 HRS 

DRILL 11. HOLES/DRILL X 6.0 @ 60. FT/HR 1.07 HRS 

LOAD 11. HOLES/MINER@ 3.0 MIH/EA 0.64 HRS 

SHOOT .AND Sr10I<E 0. 50 HRS 

I MUCI<IHG OPERATION: 

BCY/LOAD = 1.00 X 0.85 X 0.60 = B.51 I 
8CY/HR = 0.51 X 1. X 0.83 X 10.00 = 4.23 BCY/HR 

BCY/CYCLE = 2.10 BCY/LF X 5.0 LF = 10.51 

MUCK TIME = 1B.51 BCY X 1.31 (08)/ 4.23 = 3.26 HRS 

TOTAL CYCLE TIME 6.47 HRS 

USE 2. - lB. HR SHIFTS I 

DAILY ADVAHCE = 5.1l LF/ROUHD X 2. X 11'1. / 6.47 • 15. LF/DAY I 
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•c==================================~~===~====:&cc=================~~====~= 

HARZA ENGINEERING COMPANY 
DIRECT COST ESTII1f.lTE 

ITEM: VENT SHAFT 8.5 FT DIA 
PROJECT: SUSITHA - 332.712 
FiLE NO: 1563 

QUANTITY: 5?5.FT 
DATE: FEB 17,1984 
EST. BY RAI~I D/OEB 

===============~==================================~======~=======Q========= 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 64.0 FT @ 8. LF/DAY (50.0 Xl 8. 3 DAYS 

REMAINING 511. FT@ 15. FT/DAY 33.1 DAYS 

ALLOWANCE FOR DELAYS & FAULTS 3.0 DAYS 

ADDITIONAL TIME FOR ROCKBOLTING 1.0 DAYS 

ADDITIONAL TIME FOR STEEL SUPPORTS 3.0 DAYS 

---------------------·-----------------------------
TOTAL EXCAVATION TII1E 48.4 DAYS 

AVERAGE ADVANCE, LF/DAY = 575./ 48.4 = 11.89 
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=========================================================================== 
HARZA ENG I NEER I NG Cm1PAHY 

DIRECT COST ESTit1ATE 
ITEM: VENT SHAFT 8.5 FT DIA 
PROJECT: SUSITNA - 332.712 
FILE HO: 1563 

QUANTITY: 575.FT 
DATE: FEB 17~1984 
EST. BY RAM D/0~8 

=========================================================================== 

CREW REQU I REI"iEHTS 
---------------------------------,~-----------------------------------------

LABOR 

DESCRIPTIOI'I 

2. - 10. HR SHIFTS HOURLY 

DAY SWING GWY TOTAL RATE 

TOTAL 
cosT· PEr~ 
DAY 

----·-----------------------------------------------------------------------
WALKER 1.0 1..0 0.0 2.0 39. 13 782.60 
SHIFTER 1.0 1.0 0.0 2.0 38. 13 762.60 
MINER 2.0 2.0 EJ.EJ 4.0 35.64 1425.60 
CHUCK TENDER 2.0 2.0 0.0 4.0 34.91 1396.40 
M~CI<ER OPERATOR 1.0 1.0 0.0 2.0 39.09 781.80 
HOIST/CRANE OPERATOR 2.0 2.0 0.0 4.EJ 39.09 1563.60 
ELECTRICIAN 0.5 0.5 0.0 1.0 44.74 447.40 
A I R COI·IPRESSOR OPERATOR 1.0 1.0 0.0 2.0 38. 18 763.60 
---------------------------------------------------------------------------
SUBTOTAL !EJ.5 10.5 EJ.EJ 21.0 7923.60 
---------------------------------------------------------------------------
ALLOWANCE FOR UNSCHEDULED OVERTIME 0.0 r. 0.EJ0 

TOTAL COST PER DAY $ 7923.60 
------------------------------------------~---------------------------------
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HARZA ENGINEER lNG COJ·1PANY 
DIRECT COST ESTIMATE 

ITEM: VENT SHAFT 8. 5 FT D lA 
PROJECT: SUSITNA - 332.712 
FILE NO: 1563 

QUANTITY: 575.FT 
DATE: FEB 17~1984 
EST. BY RAI·J D/OEB 

==========~=========~==================================================~=== 

EQUIPMENT 
# 

TYPE 

1. 0 AL Il"lAC DR ILLS 
2.0 FAHS 
2. 0 DEWATERING PUi"IPS 
1. 0 AL II1AC f·JUCKER 
1.0 HOIST&FRAME SYSTEM 

EQUIPMENT REQUIREMENTS 

HOURLY 

RATE 

42.01 X 20. HRS 
10.07 X 20. HRS 
5.26 X 20. HRS 

50.68 X 20. HRS 
60.00 X 28. HRS 

TOTAL 
COST PER 
DAY 

840.20 
402.80 
218.40 

1013.60 
1200.00 

SUBTOTAL 3667.00 
DUTY FACTOR 80.8 Y. 
TOTAL COSl" PER DAY = 3667.~0 X 80.0/100.0 = $ 2933.60 /DAY 

tiUANTITY UNIT 

1208.46 BCY 
14780.08 LF 

5. 36 110 
17.00 EA 

230.00 EA 
7.00 CY 

575.00 LF 
575.00 LF 
575.00 LF 

f·tATER I ALS AND SUPPLIES 

DESCRIPTION 

POWDER 8. CAPS 
BITS & STEEL 
HOIST 8. FRAME RENTAL 
STEEL SUPPORTS (20 LB/FT) 
ROCKBOLTS (10FT) 
SHOTCRETE (3 11

) 

AIR AND WATER DISCHARGE 
FAI~ LINES 
ELECTRIC SUPPLIES 

UNIT 
COST 

10.20 
0.40 

12000.00 
534.00 
84.67 

458.00 
15.00 
12.80 
50.00 

TOTAL 
COSTS 

12326.31 
5912.03 

64326.86 
90?8.00 

19474. 10 
3150.00 
8625.08 
6900.00 

28750.00 . 
-----------------------------------------------------------~---------------

TOTAL COST FOR f•IATER IAL AND SUF--PL IES $ 158542.29 
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=============·============================================================== 
HARZA ENGIHEERIHG COMPANY 

DIRECT COST ESTit'IATE 
ITEM: VENT SHAFT 8.5 FT DIA 
PROJECT: SUSITNA - 332.?12 
FILE NO: 1563 

QUANTITY: 575.FT 
D~TE: FEB 1?~1984 

EST. BY RAM D/OEB 
==========·================================================================= 

SUMMARY OF COSTS 
********:l<liOI<**:I<lf<:j( 

NUMBER OF DAYS FOR EXCAVATIOI~ = 48. DAYS 
AVERAGE PRODUCTIOH#LF/DAY = 11.9 

LABOR COSTS: 
48. X $ ?923.60 / DAY $ 383~303 

EQU I PI1EHT COSTS: 
48. X$ 2933.60 / DAY $ 141..912 

MATERIALS & SUPPLIES: $ 158 .. 542 

S T & S @ 15.U OF LABOR $ 5? .. 495 

666.61 

246.80 

275.73 

99.99 
--------------------------------------------------------
TOTrlL DIRECT COST $ 741 .. 253 1289.14 

MARK UP FACTOR c ( 1 + 0./100.) = 1.00 
TOTAL PRICE = ?41..253 X 1.00 = g; 741..253 
UHIT PRICE PER LF = 741 .. 253 / 575. = $ 1289.14/ LF 

~~ 

UNIT PRICE PERCY~ 741,253 / 575.X 2.1 ~ $ 613.39 / CY 
SIGHIFICAHT RATIOS: 
- l1AH-DA"I iVLF "' 48. DAYS X 21. MEN / 575. LF = 1. 77 MD/LF 
- MAN-DAYS/CY. = 48. DAYS Y. 21. MEN / 5?5. LF/ 2. 10 = B. 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 OPERATIOH WILL BE PERFORMED USING 
AN ALIMAC HUCKER-PLATFORM ARRANGEMENT. 

ALL SHAFTS HAVE A WORKING SCHEDULE OF 2-10 HR SHIFTS. 
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=========================================================================== 
HARZA EHGIHEERIHG COMPANY 

DIRECT COST EST I !"lATE 
ITEM: PENSTOCK SHAFTS 27 FT D IA 3 ~~ (600 FT /EA) 
PROJECT: SUSITHA- 332.811 
FILE NO: 1563 

QUANTITY: 1800.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

=========================================================================== 

BACK-UP COMPUTATIONS 

EXCAVATED DIAMETER = 27.0 FT 

BCY/LF = 3.1416/4 X (27.0)**2 X 1.000 /27 = 21.2 BCY/LF 

PERIMETER= 3.1416 X 27.0 X 1.000 = 84.8 FT 
. 

NUMBER OF HOLES: 

LINE HOLES @ 24. IH CENTERS = 84.8 / 24. / 12 = 43. 

111!1 

AREA OF PATTERN = 3.1416 X ( 13.5 - 2.0 )*~:c2 X 1.000 = 415.5 FT-2 

PATTERN HOLES @ 2.0 X 2.0 = 415.5 / 4.00 = 104. 

TOTAL HOLES = 43. + 104. = 147. 

NUMBER OF DRILLS = 1 - 4 DRILLS = 4. 

HUMBER OF HOLES/DRILL = 147. / 4. = 37. 

DRILL 6.0 FT - PULL 5.0 FT 

TOTAL LF OF HOLE ~ 147. X 6./ 5. X 1880. = 318126. LF 

.1111 - -·- Alii - - 1 ., .. 

pi~-~.'~ .. _:_-_:·; 
. ;:;·.:;\:. : 

' 
,-. " 

~ 
t' 
~ l;' 

l)_ ,. 
I 
l 
I 
I 

I 
r 
I 

I 
l 

I 
l 
l 
l 

I 
l 
I 

I 
I 

.·~ 

I 



-
:; 

,' 

\ 

' i 
'. 

·-· ; ·-_ - . . . . I u I z . D 4 I 
~ tP-"' t'MAA JUIIl' ~ ~ ~ ~--· .. Ji i!i'!.HA !@¥it S:E¥§ #J:§ §!~ @§ !@!ii6! ~ .. P!!!J -i!,. __ -. ' . . . ~--····· 

' ~-·--.....:...,....;: --------~ 

=========================================================================== 
I .~ ·, 
~ HARZA ENGINEERING COMPANY 

. DIRECT COST ESTII"IATE 
ITEM: PENSTOCK SHAFTS 27 FT DIA 3 * (600 FT/EA) 
PROJECT: SUS I Tt-l A - 332. 81 t 
FILE NO: 1563 

QUANTITY: 1800.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

================================================~========================== 

BACK-UP COMPUTATIONS 

CYCLE TIME: 110VE IN DRILLS 1.00 HRS 

DRILL 37. HOLES/DRILL X 6.0@ 60. FT/HR 3.68 HRS 

LO~D 37. HOLES/MINER @ 3.0 MIH/EA 2 •. 21 HRS 

SHOOT AND SMOKE 0.50 HRS 

MUCI<IH.G OPERATJON: 

BICY/LOAD = 3.80 X FL85 X 0.60 = 1.53 

BICY /HR = 1. 53 X 1. X 0 . 83 X l S ~ !-)(:l = 19 .• 05 BCY /HR 

BICY/CYCLE = 21.21 BCY/LF X 5.0 LF = 106.03 

MIUCK TIME = 106 . 03 BCY X 1. 15 ( 08) / 19 . 05 = ·6 . 39 HRS 

TOTAL CYCLE TIME 13.78 HR:S 

USE 2. - 10. HR SHIIFTS 

DAILY ADVANCE = 5i. 0 LF/ROUHD X 2. X 10. / 13.78 = ? . Lf/7:~,~~~ 
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======================================~========~===~======================= 

HARZA EHGINEElHNG CDI1PAHY 
DIRECT COST EST I 11ATE 

ITEM: PEHSTOCK SHAFTS 27 FT DIA 3 :II= (600 FT/EA) 
PROJECT: SUSITHA - 332.811 
FILE NO: 1563 

QUf.lNTITY: 1800. FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

======================================================~=================~== 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 100.0 FT @ 4. LF/DAY (50.0 ~) 27.6 DAYS 

REttAlNING 1700. FT @ 7. FT/Df!IY 234.3 DAYS 

ALLOWANCE FOR DELAYS & FAULTS 4.0 DAYS 

ADDITIONAL TIME FOR ROCKBOLTING 2.0 DAYS 

ADDITIONAL TIME F!OR STEEL SUPPORTS 4.0 DAYS 

TOTAL EXCAVATION TIME 271.9 DAYS 

AVERAGE ADVANCE~ LF/DAY g 1800./ 271.9 = 6.62 
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=======================================~=====:============================= 

HARZA EHGIHEERIHG COMPANY 
DIRECT COST ESTIMATE 

ITEM: PENSTOCK SHAFTS 27 FT DIA 3 # (600 FT/EA) 
PROJECT: SUSITNA - 332.811 
FILE HO: 1563 

QUANTITY: 1800.FT 
DATE: FEB 17,1904 
EST. BY RAM D/OEB 

=========================================================================== 

CRELJ REQU I REMEHTS 
-------------------------------------------------~-------------------------

LABOR 

DESCRIPTION 

WALKER 
SHIFTER 
MIHER 
CHUCK TENDER 
MUCKER OPERATOR 
HOIST/CRANE OPERATOR 
ELECTRICIAN 

2. - 10. HR SHIFTS HOURLY 

DAY SWING GWY TOTAL RATE 

1.0 1. 0 0.0 2.0 39. 13 
1.0 1.0 0.0 2.0 38. 13 
4.0 4.0 0.0 8.0 35.64 
4.0 4.0 0.0 8.8 34.91 
1.0 1.0 0.0 . 2.0 39.09 
2 .. 0 2.0 0.0 4.0 39.09 
0.5 0.5 0.0 l.B 44.74 

TOTOL 
COST PER 
DAY 

782.60 
762.68 

2851.20 
2792.88 
781.80 

1563.60 
447.40 

---------------------------------------------------------------------------
SUBTOTAL 13.5 13.5 0.0 27.0 9982.00 
---------------------------------------------------------------------------
ALLOWANCE FOR UNSCHEDUlED OVERTIME 0.0 r. 0.00 

TOTAL COST PER DAY $ 9982.00 
---------------------------------------------------------------------------
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=========================================================================== 
HARZA EHGINEERIHG COMPANY 

DIRECT COST ESTII1ATE 
ITEM: PEHSTOCI< SHAFTS 27 FT D IA 3 ~~ (600 FT /EA) QUANTITY: 1800.FT 

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

PROJECT: SUSITHA - 332.811 
FILE NO: 1563 

=========================================================================== 

EQUIPMENT REQUIREMENTS 
---------------------------------------------------------------------------

EQUIPf"lENT 

* TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

------------------------------------------------------------~--------------
2.0 ALIMAC DRILLS 42.01 X 20. HRS 1680.40 
2.0 FANS 10.07 X 20. HRS 482.80 
2. 0 DElJATER HIG PUMPS 5.26 X 20. HRS 2UL40 
1.0 ALIMAC MUCKER 50.68 X 20. HRS 1013.60 
1. 0 HOI ST&FRAI1E SYSTEt1 60.00 X 20. HRS 1200.00 

---------------------------------------------------------------------------
SUBTOTAL 4507.20 
DUTY FACTOR 80.0 r. 
TOTAL COST PER DAY= 4507.20 X 80.0/100.0 = $ 3605.76 /DAY 

---------------------------------------------------------------------------

I'IATER IALS AND SUPPLIES 
---------------------------------------------------------------------------

UHIT TOTAL 
QUANTITY UNIT DESCRIPTION COST COSTS 
---------------------------------------------------------------------------
38170.44 BICY POWDER 8. CAPS 10:20 389338.49 

318126.42 LF BITS & STEEL 0.4B 127250.57 
13.96 MO HOIST & FRAME RENTAL 12000.00 167474.05 
45.00- EA STEEL SUPPORTS (20 LB/FT) 1696.00 76320.0£1 

900.00 EA ROCKBOLTS (10FT ) 84.67 76203.00 
71.00 CY SHOTCRETE (3 11

) 450.00 31950.00 
1800.00 LF qJR AND WATER DISCHARGE 30.00 54000.00 
1800.00 LF FAN LINES . 25.00 45000.00 
1800.00 LF ELECTRIC SUPPLIES 100.00 180000.00 

---------------------------------------------------------·------------------
TOTAL COST FOR !"lATER IAL AND SUPPLIES $ 1147o36. 11 

-----------------------------------~---------------------------------------

- .. ~ - ;;;;;;;; ~.~ .. -- ~~~· :;;;...,_-- ~ _ . .._ !...,;;;~1,. --~ .. ~--. 1..-.---.-- '~·- \....-.,. ........ ~.J 

I 
! 
I 

j 
l 
l 

~ 
I 
! 
L 
r---:::::::~~--

1 " 
l 

! 
I 
I 

l 
! 
! 
! 
! 

! 
! 

f 

I 
[ 
t 

I 



-

-. 
, 1 _., I • • • 

~ :;,_.: .. 1 ]111!111 ci#A JllliJ!Illl j)_I)JI ~ ~ ... ,..._. ,IIM.I~ 

=========================================================================== 
HARZA ENGINEERING COI"IPAHY 

DIRECT COST ESTI11ATE 
ITEM: PENSTOCK SHAFTS 27 FT DIA 3 * (680 FT/EA) 
PROJECT: SUSITNA - 332.811 
FILE NO: 1563 

QUANTITY: 1800.FT 
DATE: FEB 17~1984 
EST. BY RAM D/OEB 

============================================c============================== 

SUMMARY OF COSTS 

*************ll<*li' 
NUMBEr~ OF DAYS FOR EXCAVATION = 272. DAYS 
AVERAGE PRODUCTION#LF/DAY = 6.6 

TOTAL DIRECT COST $ 5#252~067 

MARK UP FACTOR = ( 1 + 0./100.) g 1.00 

2917.82 

TOTAL PRICE = 5,252,067 X 1.00 = $ 5,252,067 
UNIT PRICE PER LF = 5,252,067 / 1800. = $ 2917~82 / LF 
UNIT PRICE PER CY = 5,252,067 / 1800.X21.2 = $ 137.60 / CY 
SIGNIFICANT RATIOS: 
- MAH-E~AYS/LF = 272. DAYS X 27. MEN / 1800. LF cs 4. 08 MD/LF 
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- MAN-DAYS/CY · = 272. DAYS X 27. 11EN / 1800. LF/21. 21 g 0. 19 MD/CY 
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l COHSTRUCTIOH 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 HUCKER-PLATFORM ARRANGEMENT. 

ALL SHAFTS HAVE A WORKING SCHEDULE OF 2-10 HR SHIFTS. 
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HARZA ENGINEER I HG COI·1PANY 
DIRECT COST ESTIMATE 

ITE~t: POLJERHOUSE CAVERN 
PROJECT: SUSITHA 331.111 
FILE NO: t563 

QUANTITY: 41608. CY 
DATE: 2/23/84 -
EST. BY RAM D/0[8 

========================================================================::== 

SECTIOI'J/L iFT AREA PERI DEPTH PATTERN HOLES CAPS FT BCY 

---------------------------------------------------------------------------
POWERHOUSE LIFT:IH 

(1) 3120.0 171.0 30.00 6.0 X 9.0 171 0 5130 3467 
(2) 3120.0 171.0 30.00 6.0 X 9.0 171 0 5130 3467 
(3) 3120.0 171.0 30.00 6.0 X 9.0 171 0 '5130 3467 
(4) 3120. a 171 . 0 30. BH 6. 0 >~ 9.0 171 0 5130 3467 
(5) 3120.8 171.0 30.~0 6.0 X 9.0 171 B 5130 3467 
(6) 3120.0 17!.0 30.00 6.0 X 9.0 171 0 5130 3467 
(7) 3120.0 171.0 30.00 6.0 X 9.0 171 0 5130 3467 
(8) 3120.6 171.0 30.00 6.0 X 9.0 171 0 5130 3467 
(9) 3120.0 171.0 30.00 6.0 X 9,0 171 0 5130 3467 
(10) 3120.0 171.0 30.00 6.0 X 9.0 171 0 5130 3467 
( 11) 3120.0 171.0 30.00 6.0 X 9.0 171 0 5130 3467 
(12) 3120.0 171.0 38.00 6.0 X 9.0 171 fJ 5130 3467 

-----~-------------------------------·--------------------------------------
TOTALS 2052 0 61568 4160tt 
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HARZ A ENG I HEER I HG CO~IPANY 
DIRECT COST ESTIMATE 

ITEM: POWERHOUSE CAVERN 
PROJECT: SUSITNA 331.111 
FILE NO: 1563 

QUANTITY: 41600. CY 
DATE: 2/23/84 -
EST. BY RAM D/OEB 

===============~=========================================================== 

SECTION/ 
LIFT 

DR ILL lNG 1111~/ 
RATE FT /(·fiN HOLE 

DURATION CHRS) 
DRILL SHOOT SI'IOJ<E TOTAL 

---------------------------------------------------------------------------
POWERHOUSE L IFT=I~ 1 

(1) 1.00 34.00 19.38 2.28 0.50 22. 16 
(2) 1.00 34.00 19.38 2.28 0.50 22. 16 
(3) 1.00 34.00 19.38 2.28 0.50 22.16 
(4) 1.00 34.00 19.38 2.28 0.50 22. 16 
(5) l.lt)O 34.00 19.38 2.28 0.50 22. 16 
(6) 1.00 34.00 19.38 2.28 0.50 22. 16 
(7) 1.00 34.00 19.38 2.28 0.50 22. 16 
(8) 1.00 34.00 19.38 2.28 0.50 22. 16 
(9) 1.00 34.00 19.38 2.28 0.50 22. 16 
(10) 1.00 34.00 19.38 2.28 0..50 22. 16 
(11) 1.00 34.00 19.38 2.28 0.50 22. 16 
(12) 1.00 34.00 19.38 2.28 0.50 22. J.6 

---------------------------------------------------------------------------
TOTALS 232.56 27.36 6.00 265.92 
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========================================~================================== 

HARZA ENGINEERING COMPANY 
DIRECT COST ESTUIATE 

ITEM: POWERHOUSE CAVERN 
PROJECT: SUSITNA 331.111 
FILE NO: 1563 

QUANTITY: 41600. CY 
DATE: 2/23/84 -
EST. BY RAM D/OEB 

=========================================================================== 

CONSTRUCTION SCHEDULE 

1) DRILL & BLAST 13.3 DAYS 

2) ALLOWANCE FOR ACCESSIBILITY 2.0 DAYS 

3) ALLOWANCE FOR MUCKING DELAYS 3.5 DAYS 

4) ALLO~JAI~CE FOR SUPPORT SYSTEM 3.5 DAYS 

5) ALLOWANCE FOR DELAYS ~ FAULTS 2.0 DAYS 

EXCAVATION Tlt"IE 24.3 DAYS 

TOTAL EXCAVATION TIME = 24.3 X 1.33 = 32.3 DAYS 

--------------------------------------------------
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HARZA EHGINEERIHG COMPANY 
DIRECT COST ESTIMATE 

ITEl1: POWERHOUSE CAVERN 
PROJECT: SUSITHA 331.111 
FILE NO: 1563 

QUANTITY: 41600. CY 
DATE: 2/23/84 -
EST. BY RAM D/OEB 

=========================================================================== 

LABOR 

DESCRIPTION 

CHUCK TENDERS 
CRANE/HOIST OPERATOR 
BULLGANG FOREt·tAH 
BULLGAHG LABORERS 
COI'IPRESSOR OPERATOR 
FEL OPERATOR 
TRUCK DRIVERS 
ELECTRICIAH 
MINERS 

SUBTOTAL 

CRELJ REQU I REt·IEHTS 

2. - 10. HR SHIFTS HOURLY 

DAY SLJ I HG GWY TOTAL RATE 

6.0 
2.0 
1.0 
3.0 
1.0 
2.0 
4.0 
1.0 
4.0 

6.0 
2.0 
0.0 
0.0 
1.0 
2.0 
4.0 
1.0 
4.0 

24.0 20.0 

0.0 12.0 
0.0 4.0 
0.0 1.0 
0.0 3.8 
0.0 2.0 
0.0 4.0 
0.0 8.0 
0.0 2.0 
H.0 8.B 

0.8 44.'0 

34.91 
39.09 
34.07 
31.29 
22.50 
39.09 
39. 3.7 
44.74 
35.64 

ALLOWANCE FOR UNSCHEDULED OVERTIME 0 .. 0 r. 

TOTAL COST PER DAY 

TOTAL 
COST PER 
DAY 

4189.2o 
1563.60 
340.70 
938.70 
450.00 

1563.60 
3149.60 

894.80 
2851.20 

15941.40 

0.00 

$ 15941.40 
--------------------------------------------~------------------------------
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HARZ A ENGINEER lliG COI·1PANY 
D I RECT COST EST I t·JATE 

ITE11: PO~JERHOUSE CAVERN 
PROJECT: SUSITHA 331.111 
FILE 110: 1563 

QUANTITY: 41608. CY 
DATE: 2/23/84 -
EST. BY RAM D/OEB 

=======================================================================~=== 

EQU I Pl·tE~~T 

* TYPE 

EQUIPMENT REQUIREMENTS 

HOURLY 

RATE 

TO-IAL 
COST PER 
DRY 

-----------------------------------------------------------------------~---
2.0 FEL 988 115.70 X 20. HRS 4628.00 
4.0 R 35S 62.64 X 20. HRS 5011.20 
4.0 VENTILATORS 18.07 X 20. HRS 805.68 
4.0 DEWATERING PUMPS 5.26 X 20. HRS 420.80 
1.0 EXPLO~tVE CARRIER 25.00 X 20. HRS 500. El0 
1 • 0 11 I SCE ·~,.1 ANEOUS 40.80 X 20. HRS 808.00 
1. 0 HOIST 3. FRAI1E 60.00 X 20. HRS 1208.00 

--------;.-------------------------------------------------------------------
su;:r:~DTRL 13365.60 
DUTY Ff.ICTOR 80.0 r. 
TOTAL COST PER DAY = ******* X 80.0/100.0 = $ 10692.48 / DAY 

f"fATER IALS AND SUPPLIES 
---------~-------------------------------------·----------------------------

QUANTITY 

61568.00 
83208.00 

0.00 
36.00 

288.00 
250.00 

3.08 
480.00 
480.00 
480.00 

UNIT 

LF 
LBS 
EA 
SETS 
EA 
CY 
t'IOS 
LF 
LF 
LF 

DESCRIPTION 

BITS & STEEL 
PO~JDER 
CAPS 
STEEL SUPPORTS (80 LBS/LF) 
ROCJ(80L TS (20 LF) 
SHOTCRETE (3) 
HOIST & FRAME RENTAL 
AIR AHD WATER 
FANS 
ELECTRIC SUPPLIES 

UNIT 
COST 

0.40 
1. 70 
1.00 

5600.80 
170.08 
450.00 

12000.00 
68.88 
50:00 

280.00 

TOTAL 
COSTS 

24624.00 
141453.60 

0.80 
201600.08 

48960.00 
112500.00 
36000.00 
28800.08 
24000.00 
96000.00 

---------------------------------------------------------------------------
TOTAL COST FOR f"IATER IAL AHD SUPPLIES $ 713937.68 

----·-----------------------------------------------------------------------
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=====================================================~===================== 

HARZ A ENGINEER I HG COI1PANY 
DIRECT COST ESTIMATE 

ITEM: POWERHOUSE CAVERN 
PROJECT: SUS ITNA 331. 111 

QUANTITY: 41600. CY 
DATE: 2/23/84 -

FILE NO: 1563 EST. BY RAM D/OEB 
==========================================~===~============================ 

NUMBER OF DAYS 
FOR EXCAVATIOI~ = 

SUMMARY OF COSTS 
**~k**********)l<** 

32. DAYS 
TOTAL UNIT 
COST COST 

LABOR COSTS: -------------------------
32. X$ 15941.40 /DAY $ 515 .. 125 12.38 

EQUIPMENT COSTS: 
32. X $ 10692.48 / DAY $ 345 .. 513 8.31 

tiATER I ALS & SUPPLIES: $ 713 .. 937 17. 16 

S T & S @ 18.Y. OF LABOR $ 51..512 1.24 

--------------------------------------------------------------
DIRECT COST FOR ROCK EXCAVATION $ 1.. 626 .. 088 39.09 
---------~-----------------------------------------------------

MARK UP FACTOR = ( 1 + B./i80.) = 1.80 

TOTAL PRICE = 1 .. 626 .. 088 X 1.00 = $ 1..626 .. 888 

UNIT PRICE PER LF = 1,.626 .. 088 / 61560 = $ 26.41 / LF 

UNIT PRICE PER CY • 1,.626 .. 088 / 41600. • $ 39.09 / CY 

SiGNIFICANT RATIOS: 

- MAN-DAYS/LF = 32. DA)JS X 44. MEN / 61560 LF = 0.02 MD/LF 

- J·I()J 1-DfiYS/CY = 32. 
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==~==========================================~~=============~=======·====== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: TRANSFORl1ER GALLERY CAVERN 
PROJECT: SUSITNA 331.161 
FILE NO: 1563 

QUANTITY: 480.FT 
DATE: FEB 17~1984-
EST. BY RAM D/OEB 

====:==========================~"~=====================================·=~=~ 

BACK-UP COMPUTATIONS 

TUNNEL DII"'ENSIONS : 44.0 X 47.0 FT 

ANGLE OF ARCH = 2 X <ARCCOS 33.0- 8.0 / 33.8 ) = 1.42 RADIANS 

ARCH AREA = 0.5 X (33.0) **2 ( 1.42 - SIN 1.42 ) = 236.0 FT-2 

BCY/LF =( 236.0 + 21.0 X 47 .0)/27 = 45.3 BCY/LF 

PERIMETER = 1.42 X 33.0 + 2.0 X 21.0 + 47.0 = 135.9 FT 

NUMBER OF HOLES: 

LINE HOLES @ 24. IH CENTERS = 135.9 / 24. / 12 = 68. 

AREA OF PATTERN = ******FT-2 - 24.0/12.0 X 135.9 = 951.1 FT-2 

PATTERN HOLES@ 3.0 X 3.0 • 951.1 / 9.00 ~ 106. 

TOTAL HOLES = 68. + 106. = 175. 

NUMBER OF DRILLS = 1 - 6 DRILLS = 6. 

NUMBER OF HOLES/DRILL = 175~ / 6. = 29. 

DRILL 12.0 FT- PULL 11.0 FT 

TOTAL LF OF HOLE = 175. X 12./11. X 480. = 91452. LF 
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HARZA ENGINEERING COMPANY 
DIRECT COST ESTIMATE 

ITEM: lRANSFORI'1ER GALLERY CAVERN 
PROJECT: SUS I TNA 331 . 161 
F JLE NO: 1563 

QUANTITY: 480.FT 
DATE: FEB 17~1984-
EST. BY RAM D/OEB 

=~=================================~===================================~=== 

BACK-UP COI1PUTATIONS 

.. 

CYCLE TIME: MOVE IN DRILLS 1.00 HRS 

DRILL 29. HOLES/DRILL X 12.0 @ 60. FT/HR 5.82 HRS 

. LOAD 29. HOLES/MINER @ 3. 0 MHVEA 1. 75 HRS 

SHOOT AND SMOKE 0.50 HRS 

MUCKING OPERATION: 

BCY/LOAD = 7.00 X 0.85 X 0.60 = 3.57 

BCY/HR = 3.57 X 2. X 0.83 X 50.80 = 296.31 BCY/HR 

BCY/CYCLE = 45.30 BCY/LF X 11.0 LF = 498.25 

t'IUCK TIME .. 498.25 BCY X 1. 11 (08) / 296.31 = 1. 87 HRS 

ALTERNAT!NG CREWS : 
<ACTUAL> ~1UCK Tlt'IE a 1.87-5.82- 1.75-0.50 8.00 HRS 

TOTAL CYCLE TIME 9.07 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE ~ 11.0 LF/ROUHD X 2. X 10. / 9.07 = 24. LF/DAY 
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================================================================~========== 
HARZA EHG INEER !HG COI·IPAHY 

DIRECT COST ESTIMATE 
ITEt1: TRAHSFORt·1ER GALLERY CAVERH 
PROJECT: SUSITHA 331.161 
FILE HO: 1563 

QUANTITY: 48B.FT 
DATE: FEB 17r1984-
EST. BY RAM D/OEO 

===============~======~===================~======~=======accuccccccaacccccc 

BENCH EXCAVATION 

BEHCH DIMEHSIOHS : 47.8 X 15.0 FT 

BCY/LF = 47~0 X 15.0 /27 = 26.1 BCY/LF 

PER HtETER = 47. 0 + 2 X 30. 0 =- l 07. B FT 

HUI"lBER OF HOLES: 

LIHE HOLES @ 24. IH CENTERS = 107.0 / 24. / 12 = 54. 

PATTERN HOLES = 47.0 X 30.0 / 25.00 FT-2/HOLE = 56. 

TOTAL HOLES = 54. + 56. ~ !lB. 

HUMBER OF DRILLS = 6. 

HUMBER OF HOLES/DRILL = 110. / 6. = 18.3 
. 

TOTAL LF OF HOLE = 110. XC 15.0 + 1) X 480.0/30.0 = 28134. LF 
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===========:============================================================c== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: TRAHSFORt1ER GALLERY GAVERN 
PROJECT: SUSITNA 331.161 
FILE NO: 1563 

QUANTITY: 400.FT 
DATE: FEB 17~1984-
EST. BY RAM D/OEB 

=====:===========~=====================~==================================~ 

BACK-UP COI1PUTATIONS 

CYCLE T1t1E: MOVE HI DR ILLS 1.00 HRS 

DRILL 110. HOLES X 16.0 DEPTH/ 60. FT/HR X 6. 4.88 HRS 

LOAD 110. HOLES X 3. 0 MHI/EA /50 MIN/HR X 6. 1. 10 HRS 

SHOOT AHD SI101<E 0.50 HRS 

MUCKIHG OPERATION: 

r·tUCK TIME = 783.33 BCY X 1. 11 (08) / 296.31 = 2. 94 HRS 

(ACTUAL CYCLE) MUCK TIME = 2.94- 4.88- 1.10 = 0.00 HRS 

TOTAL CYCLE TIME 7.48 HRS 

USE 2. - 10. HR SHIFTS 

DAILY ADVANCE = 30.0 LF/ROUND X 2. X 10. / 7.48 = 80. LF/DAY 
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HARZA EHG II~EER IHG COI1PAHY 
DIRECT COST ESTINATE 

ITEM: TRANSFORI·lER GALLERY CAVERN 
PROJECT: SUSITNA 331.161 
FILE t~O: 1563 

QUANTITY: 480.FT 
DATE: FEB 17~1984-
EST. 'BY RAM D/OEB 

===========================~=============================================== 

BACK-UP COMPUTATIONS 

CONSTRUCTION SCHEDULE : 

1ST 0.0 FT @ 12. LF/DAY {50.0 X) 

REMAINING 480. FT @ 24. 1FT /DAY 

BENCH EXCAVATION 480. FT I@ 80. FTI'DAY 

ALLOWANCE FOR DELAYS & FAULTS 

ADDITIONAL TIME FOR ROCKBOLTING 

ADDITIONAL TIME FOR STEEL S:UPPOR1S 

ADDITIONAL TIME FOR SHOTCRETING 

131.0 DAYS 

19.8 DAYS 

6.0 DAYS 

/1.0 DAYS 

1.5 DAYS 

:2.0 DAYS 

1.0 DAYS 

------------------------------------------·--------
TOTAL F->C:CAVATION liiME i31.3 DAYS 
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c=========================================================~==============o= 

HARZA ENGINEERING COMPANY 
DIRECT COST ESTII·IATE 

ITEM: TRANSFORr1ER GALLERY' CAVERN 
PROJECT~ SUSITNA 331.161 
FILE NO: 1563 

QUANTITY: 480.FT 
DATE: FEB 17~1984-
EST. BY' RAM D/OEB 

=====================================================================~===== 

CREW REQUIREMENTS 

LABOR 2. - 10. fflR SHIFTS HOURLY 

DESCRIPTION DAY SWING GWY TOTAL RATE 

WALKER 1.0 
SHIFTER 1.0 
MINER 6.0 
CHUCK TENDER 6.0 
BLASTING FOREMAN 1.0 
BULLGANG FOREMAN 1.0 
BULLGANG LABORERS 3.0 
FEL OPERATOR 2.0 
ELECTRICIAN 0.5 
BOOt"l TRUCK OPERATOR 1 • 0 
AIR COMPRESSOR OPERATOR 1.0 
TRUCK DRIVERS 5.0 

1.0 
1.0 
6.0 
6.0 
1.0 
0.0 
0.0 
2.0 
0.5 
1.0 
1.0 
5.0 

0.0 2.0 
0.0 2.0 
FJ.B l2.El 
0.0 12.0 
0.0 2.0 
0.0 1.0 
0.0 3.0 
0.0 4.0 
0.0 1.0 
0.0 2.0 
0.0 2.0 
0.0 10.0 

39. 13 
38. 13 
35.64 
34.91 
38. 13 
34.07 
31 D 29 
39.09 
44.74 
36.98 
38. 18 
39.37 

TOTAL 
COST PER 
DRY 

782.60 
?62.60 

4276.00 
4189.20 

762.60 
340.70 
938.70 

1563.60 
447.40 
739.60 
763.€\8 

3937.00 . 
---------------------------------------------------------------------------
SUBTOTAL 28.5 24.5 0.0 53.0 19504.4d 
-------------------------------------·--------------------------------------
ALLOWANCE FOR UNSCHEDULED OVERTIME :0.0 7. 0.00 

TOTAL COST PER DAY $ 19504.40 
+ 

-----------------------------------------------------------~---------------
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=========================================================================== 
HARZ A ENGINEERING COI·1PANY 

DIRECT COST EST II'1ATE 
ITEtl: TRANSFOR11ER GALLERY CAVERN 
PROJECT: SUSITNA 331.161 

QUANTITY: 480.FT 
DATE: FEB 17,1984-
EST. BY RAM D/OEB FILE HO: 1563 

=========================================================================== 

EQUIPMENT REQUIREMENTS 
---------------------------------------------------------------------------

EQU I PI·IENT 
~~ 

TYPE 

HOURLY 

RATE 

TOTAL 
COST PER 
DAY 

---------------------------------------------------------------------------
6.0 DRILLS 
6.0 AIR COMPRESSORS 600 
3.0 FAHS 
4.0 DEWATERING PUMPS 
1.0 EXPLOSIVE CARRIER 
2.0 FEL 988 
1.0 MISCELLANEOUS 

42.01 X 20. HRS 
40.36 X 20. HRS 
10.07 X 20. HRS 
5.26 X 20. HRS 

25.00 X 20. HRS 
115.74 X 20. HRS 
40.00 X 20. HRS 
62.64 X 20. HRS 

5041.20 
4843.20 

604.20 
420.80 
500.00 

4629.60 
800.80 

6264.00 5.0 R 35S ---------------------------------------------------------------------------
SUBTOTAL 23103.00 
DUTY FACTOR 75.0 Y. 
TOTAL COST PER DAY= 23103.00 X 75.0/100.0 = $ 17327.25 /DAY 

---------------------------------------------------------------------------, 

--------------------------
MATERIALS AHD SUPPLIES 

---------------------------------------------------------------------------TOTAL 
COSTS UHIT DESCRIPTION 

UHIT 
COST QUAHTITY ---------------------------------------------------------------------------233072.08 

47834.64 
228192.00 

30480.00 
11700.00 
9600 .. tl0 

•14400. 00 
12000.00 
48000.00 

34275.31 
119586.61 

48.00 
240.00 
26.--

480 
480 
480 
480 

BCY 
LF 
EA 
EA 
CY 
LF 
LF 
LF 
LF 

POLJDER 8. CAPS 
BITS 8. STEEL 
STEEL SUPPORTS (40 LB/FT) 
ROCKBOLTS <15FT) 
SHOTCRETE (3 11

) 

f•II SCELLAHEOUS 
AIR AND WATER DISCHARGE 
FAH LiliES 
ELECTRIC SUPPLIES 

----~---~---~ 

6.80 
0.40 

4754.0EI 
127.00 
450. {~0 

20.00 
30:00 
25.BB 

100.00 

ij 
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======================================================~==============~~~=== 
HARZA ENGINEERING COMPANY 

DIRECT COST ESTIMATE 
ITEM: TRANSFORMER GALLERY CAVERN 
PROJECT: SUSITNA 331.161 

QUANTITY: 480.FT 
DATE: FEB 17~1984-
EST. BY RAM D/OEB 

FILE NO: 1563 
=======================================================================~=== 

NU~18ER OF DAYS 

SUMI"IARY OF COSTS 
************:1<:1'** 

FOR EXCAVATION = 31. DAYS 

LABOR COSTS: 
31. X$ 19504.40 /DAY $ 

EQUIPMENT COSTS: 
31. X$ 17327.25 /DAY $ 

MATERIALS ~ SUPPLIES: $ 

S T ~ S @ 15.Y. OF LABOR $ 

609,935 1270.70 

541,852 1128.86 

635,278 1323.50 

88~440 184.25 

----~------------------------------------------------~--
TOTAL DIRECT COST $ 1,875,507 3907.31 

--------------------------------------------------------
MARK UP FACTOR a C 1 + 0./100.) a 1.00 

TOTAL PRICE = 1,875,507 X 1.00 = $ 1..875,507 

UHIT PRICE PER LF a 
1, 875,507 / 480. a$ 3907.31 / LF 

•• 

UNIT PRICE PER CY a 
1..875,5l?l7 / 480. X 71.4 a $ 54.72 / CY 

SIGNIFICANT RATIOS: 

- MAH-DAYS/LF = 31. DAYS X 53. MEN/ 480. LF = 3.45 MD/LF 

- I"IAH-DAYS/CY = 31. DAYS X 53. t1EH / 480. LF/71. 41 = 0. 05 MD/CY 

___ ..,..._-:-".,...,..,...,-....,...~-,.--.,.,..-·.........---~---~-···--~·---·---·· 
·· -·~ .. ···~··•wih _ _ "_. __ .;~ ____ . -~" ~" ~.,_·.;:~·"' ,.,:!".,,J,;;~:--c.::;?lfr*•·~~,?;'i1Jr''': ··: 

~ 

,<-0"-·r::-":. 

·~· k*' ~:.~·· ~,·:~ I;,,~1 
f 

t;_.CC'-~ ~ -. 

., 

' 

... 

~ .... , .. ,-
-" 

---;..:::._~~-;-<- ;/.: ~--·"t,-yC'·-~ 


