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SUSITNA HYDROELECTRIC PROJECT
EBASCO Estimating Package
Revision Three Discussion

1.1

1. The computer 1isting has been updated to include quantities devel-

January -29, 1982

oped from the engineering drawings. The following general items
should be noted:

o

The Mechanical and Electrical work items have been revised to

reflect the design drawings and assumptions. A draft copy of
the "Devil Canyon Turbines and Powerplant Mechanical Equipment

‘Data" is included for reference.

Notes have been included on the listing to indicate under which
heading various items are to be listed.

The camp quantity listings (Account 63) have been revised.

Quantities for the pioheer_access roads have been developed and
included on the 1istings.

The construction road item has been deleted from the individual

structure 1istings. This item will instead be carried as part

of Account 336.

2. The following schedules are being used in the preparatﬁon of the
estimate and are included for reference:

Schedule Description

1 Underground Rock Bolting - Watana and Devil
Canyon

2 Underground Steel Support - Watana and
Devil Canyon

3 Shotcrete - Watana and Devil Canyon

4 Reinforcing Steel Ratios - Watana and Devil
Canyon

5 v Grouting for Penstock Tunnels and Upstream
of Powerhouse - Watena and Devil Canyon

6 | ~ Power Facility Drainage ~ Watana and Devil

v Canyon |
7 | Grouting for Diversion Tunnels - Watana and

DeV11 Canyon

......




SUSTTNA HYDROELECTRIC PROJECT
EBASCO Estimating Package
Revision Three Discussion

January 29, 1982
1.1 Continued
3. The following items are also included for reference:

0 Acres Memos, January 11 and- 13, 1982
Re: Electric Power and Water

0 Acres Memo, January 16, 1982
Re: Main Dam Assumptions

0 Acres Note, January 19, 1982
Re:  Road Gradients

0 Transmission Line Specifications Package,
January 26, 1982

4. The following assumptions are also being made:

o The roof or crown of all undergroiund work will be fully covered
by 2" chain-link mesh for safety purposes. This mesh will be
left in place and will, therefore, be encased in concrete in all
lined tunnels. | :

o0 Additional mesh is being listed for 20fpefcent of the shotcreted
ceilings in all tunnels ten feet or less in diameter and for 20
. Percent of the shotcreted wall areas 1in all underground work.

0 Generally 25 percent of all exposed inclined rock faces will be
rockbolted with one inch, 15 foot Tong bolts in a 10 foot by
10 foot pattern. In addition, a row of boTlts (3.0' 0.C.) are
being included around al] portal openings. o

0 Surface preparation is being included for all horizontal and
inclined concrete contact areas. Separate Tine items are being
developed for aboveground work, and a single line item is being
developed for belowground work.

0 No item is being listed for rock overbreak, and all rock excava-
tion is being taken to the neat drawing lines. An allowance is
being made for concrete overbreak as listed with each overbreak
Tine item. As an example, 12"H/6"V indicates 12 inch overbreak
concrete has been allowed for horizontal (slab) concrete contact
areas and 6 inches for vertical (wall) concrete contact areas,
In general, a 6 inch allowance has been included for all lined
tunnels.




SUSITNA HYDROELECTRIC PROJECT
EBASCO Estimating Package
Watana Quantity Notes and Assumptions

January 29, 1982
2.1

1. Quantities were revised throughout to reflect updated design.

2. The following assumptions and notes apply to specific account items:

0 ACCOUNT NO. 331.12 - ACCESS TUNNELS & PORTALS.

- The Tisting for access tunnels has been expanded to‘inciudé
the variously sized tunnels. The “"connector tunnel" connects
the poverhouse to the access shaft. The "access shaft tunnel™

connects the transformer gallery and surge chamber to the
access shaft.

0 ACCOUNT NO. 332.2 - DIVERSION TUNNELS/COFFERDAMS '

- The diversion tunnel listing includes quantities for the
portions of the tailrace tunnel and the portal which are also
used during diversion. '

- The Tistings have been divided to identify the upper and -
lower tunnel quantities as appropriate. Portal excavation .
quantities have been assigned to the upper, lower, or to
both portals as appropriate.

- An item has been added to allow for removal of 1iner concrete
to allow the keying in of the permanent {lower tunnel) plug
and gate or valve (upper tunnel) control.

- Items for the access tunnel from the emergency release
chambers to a portal near the main access tunnel portal have
been added. Design assumptions for this tunnel are the same
as for the main access tunnel.

o ACCOUNT NO. 332.3 - MAIN DAM

- Quantities for the main dam have been revised to reflect the
change in the dam core slopes as shown on Drawing SK-5700-C6-516.

0 ACCOUNT NO. 332.4 - RELICT CHANNEL

- Quantities and items have been revised to include placement of
shore protection and a downstream filter blanket for the rorth
bank relict channel.

o ACCOUNT NO. 332.51 - TUNNEL SPILLWAY

- The tunnel spillway Tisting has been revised to reflect the dual
functions of the inlet and outlet facilities. The intake and
approach civil work items have been included with the power
intake quantities. The outlet civil works have been included
with the main spiliway valve block.

. -3-




SUSITNA HYDROELEGTRIC PROJECT
Watana Quantity Notes and Assumptions

January 29, 1982 o
2.1 Conti anEd ‘ , v"
2. Continued -

o ACCOUNT NO. 332.51- TUNNEL SPILLWAY

- The estimating assumptions for the tunnel are the same as
used for the penstocks. ’

o ACCOUNT NO. 332.9 - TAILRACE

- A portion of one tailrace and one portal have been included with
the diversion listing due to their common function. :

3. The split between rock waste and rock usable has been eliminated for ~ L
all portal excavations. It has been maintained for the main dam, main B
spillway, and intake approach channel to allow for inclusion of usable
rock in the downstream dam shell.



SUSITNA HYDROELECTRIC PROJECT
tist of Drawings - Watana

“January 29, 1982
2.2
DRAWING NUMBER

SK-5700-C6-511

" 513A

" 5138
513C

514

516"

524

v

528

SK #1

TITLE

General Arrangement

Diversion - Tunnels Plan & Profile

Diversion - Tunnels Profile
Diversion - Intake Structures
Emergency Release Sections
Main Dam Sections

Outlet Facilities Gate
Structure Intake

Power Facilities Access
Plan & Profile

Powerhouse General
Arrangement Plans Sheet 1

Powerhouse General
Arrangement Plans Sheet 1

Powerhouse General
Arrangement Sections Sheet 2

Transformer Gallery General
Arrangement Plan and Sections

Powerhouse Single Line Diagram

Watana Construction Schedule

* Revision of drawings issued in Revision 2.




SUSITNA HYDROELECTRIC PROJECT
EBASCO Estimating Package
Devil Canyon Quantity Notes and Assumptions

January 29, 1982
1. Quantities were revised throughout to reflect updated design.

2. The following assumptions and notes apply to specific account items:

o ACCOUNT NO. 332.12 - ACCESS TUNNELS & PORTALS

- See note for Watana.

Quantities for two tunnels which will be used to contain
the pipe carrying downstream compensation water have been
included. One tunnel (compensation water tunnel 10')
connects the powerhouse/surge chamber to the penstock
access tunnel. The other tunnel {compensation water tunnel
35') connects the penstock access tunnel to the portal and
discharge point. ’

These tunnels will be used for access during construction
and will then have an 8' diameter steel pipe installed
within them to carry the compensation water. This water
is necessary to maintain a downstream fiow between the dam
and the tailrace outlet upon project completion. The com-

. pensation water pipe will be fed by pumps lacated in the
powerhouse area.

Estimating criteria for the smaller tunnel is the same as
for grout galleries. Estimating criteria for the larger
tunnel is the same as for the main access tunnels. The
8' pipe is included as an item with the powerhouse civil
works.

ACCOUNT NO. 332.53 - EMERGENCY SPILLWAY

- The emergency spillway has been redesigned and includes a
pilot channel rather than a full rock cut channeil. Quan-
tities have been revised to reflect this change.

A11 rock usable and rock waste quantities have been combined except
for the emergency spiliway. It is assumed that the emergency spill-
way will produce enough usable rock to construct the adjacent saddie
dam. A11 other rock excavation will either be wasted or used for.
road bases, etc. |




SUSITNA-HYDROELECTRIC PROJECT'

- List of Drawings - Devil Canyon
January 29, 1982 |
3.2
DRAWING NUMBER
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SK-5700-C6-611 ‘Diversion - General Arrangement
| Plan and Profile

612 - Diversion - Inlet and Qutlet
Structures Plans and Sections

n 621° Main Spillway
; General Arrangement
Plan and Profile
u 623A" Emerqency Spillway
~ General Arrangement
Plan and Profile
" 6238 Emergency Spillway Sections
625 Power Intake»'
Figure 1 Saddle Dam Section
SK #3 | Powerhouse Single Line Diagram
Devil Canyon Construction Schedule

* Revision of drawings issued in Revision 1 and 2.
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- DEVIL CANYON
‘TURBINES AND POWER PLANT

MECHANICAL EQUIPMENT DATA
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TABLE 13. : PRELIMINARY UNIT DATA

-~ GENERAL DATA

'NUMber Of Uﬂits !.ﬂtno'.o"'loo.'Q‘.ndp..o...l.ll.no‘.ll

Nominal unilt output R P
Headwater levels

-normal maXJ.mUm D.oqt.-cn"wcioo"ltﬂlh‘od»‘.n.n;ap.ui“i.-'.
-minimum t-o.,-,o'.-'o--o>;-"150»:‘~s»-.'6.cibt-ocqi-i-o‘oo‘o’.pco
Tailwater levels

-mi.ﬂ.imum .‘0"('.--.0.&.0!'0050.,.9‘!‘0‘..a‘.htt“o!ttti...
- normal BORBEIDOEINSBLI IR ERFENADRB T AP0t sTreINI DO d e

.
- maxlmum AR R R A RERIS A R R L R R R AR B AL R NN I SN S N A O N A A

- TURBINE DATA

Typ& AN B OBV LA NP LTSI TOEI I E RSB ENL L I N IO CI PO RANT IS OO

RatEd ﬂet head AR R R R AR RS RSN FERNERS N ERE I I IR 2 NI G WA I SR W e iy
Maximum head h..c.".l'......""-‘.i"".‘OCviQ‘Q..Q‘~‘.“.‘I.
Minimum head;l.iitlIC.O"..Q"".‘Q.Q.'.QICI"Q'.l"«~‘ﬂ“"§..
l:ullgate Qutput ."OC‘C""."'I'Q'C'q‘i"COC'.'.Q-‘Q‘“'I.O‘
hnet at reated le\lel --ooqo‘o'--c-¢moccco-.s‘-coo.aﬁo--oocr
- at maxlmum head o.o-a--ocno-coon---c-o-oo:onovcc-o..-t
- at mlnlmUm head P RABCETIN IS LA BVE T CEOEP S 0EI R DLAGOES e
BESt gate Output (R R RN R R RN RN EES RN R XTI R I U S S S ey
Full gate discharge st rated head cemeacesscesssioseanss
Speed ..ﬂ‘l.“‘..‘..."'i..".‘.0.‘-..ll“‘.“."ﬂ‘.‘l‘l.
Specific Speed tceereisrsccacensanescecssscsncesssnsnesss
Runper discharge diameter ...cececevesescncocescocanoans
Runway speed R L D L X TP
Centerline distribution N O RN
Cavitation coefficient {Sigma) ceeecececcvennnnsrsvnnaan

- GENERATGR DATA

Type PUEESPAEB RS SIS I T UDAGEL SR EEV R LIAEDN ED D EI T 2SSO

RatEd OutpUt .l‘oicolnotoonoOn..unt.‘c-t'.o.ll..-u:o----
PONEY factor uooolotncooo.a.'otonﬁutnd.o--lQtncnocvb-o..

VCltaQ- '..!QI-.ﬂl.‘.‘i‘il"....‘.!"'.!l'..1‘.'...'0..0

Inertia constant (H)® uueieecesrecanioenasascosssssoenss

SyNChroNoUS SPEET s pececsessscasecsacsccasesvasassnedsnna
Flyhheel ef‘Fect (NR )* SO GEWHAEDD N 0NEEEEIEDNENS AP E O
Heaviest lift B9 85T S0P BNETRAITIUGESTDPEYN RS DS ES LSS ATS IO N

4
150 M¥

El 1445
£l 1390

El 420

EL 425
£l 440

vertical Francis
575 ft
597 ft
538.ft

225,000 hp

240,000 hp

205,000 hp

85% full gate cutput
3,790 ofs .

225

37,9

135 in

395 rpm

vertical modified
umbrella
180 MVA
Pas
o= 305 mMud - ~Cof e
225 rpm
x 106 1b-ft2
750,000 1b

La-

Including turbine
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13.16 - Misc2¥1aneou§‘Meghanitai Equipment

(a) Compensation Flow Pumps

The two pumps Tor providing minimum discharge into the Susitna River
between the dam and the tailrace tunnel outlet portal will be vertical
mixed fiow or axial type located in the powerhouse service bay below the
main erection floor, as shown on Plate . Fach pump will be rated at
250 cfs (115,000 gal/min) at 35 feet total head, and will be driven by
‘1,400 hp induction motors. The preliminary pump and motor data is
summarized on Table 13. TR

A single pump intake will be located in the surge chamber with an 8 foot
diameter intake tunnel leading to the powerhouse. The intake tunnel wilf
~bifurcate into indiv -jual pump intake conduits within the powerhouse. The

pump discharges will converge into a single pump discharge tunnel. ’

Butterfly type valves will be installed in the intake and discharge lines
of each pump to permit isolation of a pump for inspecition or maintenance.
Trash screen guides and & trash screen will be provided in the surge |
chamber &t the pump intzke. It will be possible to remove the trash screen
using the draft tube gate crane discussed below. The width of the guides
will be selected so that one of the turbine draft tube gates may be
installed in the intake to permit dewatering the pump intake tunnel for
inspection.and/or maintenance of the tunnel or the intake butterfly valves.
Stoplog.guides and a set of stoplogs will also be provided at the '
downstream end of the pump discharge tunnel to allow the discharge tunne}
to be dewatered. The stoplogs will be handled with a mobile crane and a
follower. ‘ :




(e)

Pumping operation will be continuous; therefore, pumping equipment will be
conservatively designed to provide efficient operation with minimal A
maintenance. Crane access will be provided for the pumps, motors, and
valves tO‘permiziEquipment‘servicing. |

| : X

. w3 . F 2 . : R
In.the detaéﬁtd design‘éigggffgconsideration should also be given to
turbine drawn rather than electric motor driven pumps. A header from at
least two of the main turbine penstocks would supply water to the turbines,

with the turbine draft tubes connected to the pump discharge.

Powerhouse Cranes

Two overhead type powerhouse cranes wi1i be provided at Devil Canyon,as4at
Watani. The ectimated crane capacity will be 200 tons.

Draft Tube Gates

Draft tube gates will be provided to permit dewatering of the turbine water
passages for inspection and maintenance of the turbines. The arrangement
of the draft tube gates will be the same as for Watana, except that only
two gates will be provided, each 2& feet by 2 feet. At the time of
starting of Unit 1, one gate will Be installed in Unit 4 with the other
gate available for Unit 1. BulkheAd domes wil? be installed in Units 2 and
3. |

Draft Tube Gate Crane 11 2>\

A crane will be installed in the surge chamber for installation and removz)

of the draft tube gates. The crane will either be a monorail {or twin

monorail) crane or a ganiry crane. For the preliminary design, & twin
mongrail crane of approximately 25 ton capacity has been assumed. Ine
crane will be pendant-operated and have 2 two point 1ift. A Tollower will
be used with the crane for handling the gates. The crane runway will be
located along the upstream side of the surge chamber and will extend over
the intake for the compensation flow pumps, as well as a gate unloading
area at one end of the surge chamber.

Miscellaneous Cranes and Hoists

In addition to the powerhouse cranes and draft tube gate cranes, the

following craneShaaéFoists will be provided in the power piant:

- A5 ton monorail hoist in the transformer gallery for transformer
maintenance; '

- Small overhead, job, or A-frame Lype hoists in the machine shop for
handling material; and

- A-frame or monorail hoists in other powerhouse areas for handling small
equipment. : : ; :
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iElévators

Access and service elevators will be provided for the -power plant
rﬂ%laws. | o |

- Access elevator from the control bui“ding to the pcwerhause;‘
- Service elevator in the powerhouse service bay; and

- Inspect%on hoists in cable shafts.

The elevators will be as discussed in Section 12.17 for Watana.

Power Plant Mechanical Service Systems

The power plant mechanical service systems for Devil Canyon will be
essentially the same as discussed in Section 12.17 for Watana, except for
the following:

There will be no main generator breakers in the power piant; therefore
circuit breaker air will not be required. The high pressure air system
will be used cnly for governor as well as instrument zir. The operating
pressure will be 600 to 1,000 psig depending 8m the covenor system
operating pressure. An air cond1t10n1ng system will be installed in the
powerhouse control room.

For preliminary design purposes 0n1y, one drainage anc cne dewatering
sump have been provided in the powerhouse. The dewaterzﬁg system will
also be used to dewater the intake and discherge lines for the |
compensation flow pumps. ,

Surface Facilities Mechanical Service Systems

The entrance building at the top of the power plant will have only a

‘heating and ventilation system. The mechanicai services in the standby

power building will include a heating and ventilation system, a fuel o0il

system, and a fire protection system, as at Watana.

Machine Shop Facilities

A machine shop and tool voom will be located in the powerhcuse service bay
area to take care of maintenance work at the plant. The facilities will
not be as extensive as at Watana. Some of the larger components will be
transported to Watana for necéssary machinery work.




TABLE 13. : PRELIMINARY DISCHARGE PUMP DATA

Pump
A Type 0‘.'..'.‘0,‘0.~...‘.."‘!“._.G“I‘D.Q0.‘“.‘Q.l.",..""‘." Vertical;EXial’ or
mixed flow :

Rated head (total dynamic 1evel) seevveeiaeessessensssanas 35 Ft
Rated'discharge Srssesesseatessccsessesacnssnnasasvennasss 115,000 g2l/min
PUMD INPUE tevnvevenneinsescncneassorscorascasasnssanseass 1,300 hp

Speed 4e8tetsacncessrnavssssatsesncrsasernssnsseasnsreness 400 Tpm '

impeller diameter cieecesccurescescscsessanscnasncassasans M in (approx.)
Motor ; .

Type eeetiecensseeisecesnettascssinasnssanasasacencasesass vertical induction
RALE POWEL 4evveevocsnnsancsarasnsrsnncsannnnnsasesnnsans 1,460 Bp

Speed ...........,......;..;...,........;..a‘.............'400,rpm

VOILage cucevevnmecnocnsnsonannsasneasscassasansoanansnsnss 4,160 v

NOQ phases 0‘.#.1‘...--0.CQA“Q"".‘ln.lc%‘.cl"ﬁ‘...chw 3

FrEQUEﬂCY LA A SRS AR NP R E PR RIS NN W RN R SR N NI IR A T W I Sy 60 hZ




WATANA

TURBINES AND  POWER PLANT
MECHANICAL EQUIPMENT DATA




JABLE 12: - PRELIMINARY UNIT DATA

1 - GENERAL DATA

d &Umber of 'Un_its .'l.Dl‘.‘l“.""'.C‘U“..I“Q.’."D'.‘v6
Nﬂmiﬂal unit Dutput Ctilaoc.‘Qlit..co'OQOOOOJOO-O

Headwater Levels:
e= OCGCMAl MAXIMUM cceaveecnsosscssscasanrescnrmse
e MIAIMUD cossvsssisisossssprsnssssinsrrssssnensenses
Tailwater Levels:
- minimum 'Q&--‘niocwto--ccciaooto.qoq‘o¢"~s'd0'
- nOfmal tuao.oonw-.'oeo‘hooubp-pc.oca¢nnbctébqo

s
- maxlmum -og-vcoaouehq-a-cu-gob.-..-.o.ooocvtan

-~ TURBINE DATA

TypeTtﬂuluocon.e.O..I.a-..,n..c'p&'..-o'itll'tlit Vertical
RatEd N&t Hﬁad .ooocq;-ha...-dtanq.-l-nntlﬁoisiﬂu 680 feet
MaXimum ﬁeéd uoqco;ué'-.oc;unnc..npodoo'ta.0”&&9 724 feet
Minimum HEEd ..o...‘.-qh..oc.otﬂ)lio.cal.t-ta:a..‘Saa‘{agt
Full Gate Output: _
A“- at ratEd h&ed P Y X R E R R A I i zso,ﬁga hp
- at maXimum’head :tcc-¢-oo-o-0~oaocttuoqoounfou 275,536 ﬁp

- at Minimﬂm head qqo..-oencb.ctocoooot.onoqnnd‘ zggjﬁgﬁ hp

Best Gate OULDUL ceescaceescsccsascasrevecncsnans 85 percent full

Full Gate Discharge at Rated Head ..e.ecvesevnses 3560 cfs

Speed ........................................,..,225 rom
Specific Speed sceessrcavecssenceanoontrrecosrens 32.&
Runner Discharge Diameber ..cenceceveccsecsescscs 132
Runaway SPeed .eeeccesrorannannrreariarnesooares 3B5 ro
Centerline DistributOr siecesscceccnncescnacsesess

Cavitation Coefficient (Sigma) «eccececcscccesacs

:ti :

— GENERATOR DATA

Type .co.ia.p‘o0.64.0'bac-ooo-oooroo-i--.ona-n-..

i

iy

- Rated OUtPUt .".l"lt'.!‘..'It..'ﬁn..c&!."ﬂl'l.
Poher~F8Ct0r loq{"oito.#t-ooo.oov.-..;-uoptcloog

v01t393 t‘...cqogac%.nﬁnc'.tt.ttvyti.i-.niui'rdbv

SyﬂChtﬂnﬂUS Speed P R S L T A E LR R R e 225 fpm “Dyfa

Inertia Constantk{H)* ...................‘.‘.,..; ﬂ%ﬁf&%};;;/M?A :

; | ; X
Flywheel EFfect (HRZ)* Leeeivecnessvnnnnosevsss 22 x 188 1b-ft2

HEGViESt Lift 1&‘06“«00‘Q-0t;'€¢5¢qolq.bl'a;tﬂih 7?5,ﬂgﬂllb

*+Including turbine




12.17 - Misceiianeous Mechanical Equipment

‘(a)

- pRR

Powerhouse Cranes

Two overhead travelling bridge type powerhouse Cranes will be installed in

- the powerhouse. = The cranes will be used for:

- Installation of turbines, generators, and other powerhouse equipment; and

- Subsequent dismantling and re-assembly of equipment during maintenance
overhauls.

The cranes may also be used by the civil construction contractor for power-
house construction. Alternatively, the civil contractor will provide a

separate crane which will use the same ruaway a%aﬁhe main powerhouse
cranes. - Lor

Each crane will have a main and auxiliary hoist. The combined capacity of

the main hoist for both cranes will be sufficient for the heaviest equip-
ment 1ift, which wil} be the generator rotor, plus an equalizing beam. A
tentative crane capacity of 205 tons has been established. The auxiliary

- hoist capacity will be about 25 tons.

The powerhouse cranes will be cab controlled. Consideration‘may also be

~ given to providing radio control for the cranes.
S

Draft Tube Gates

Draft tube gates will be provided to permit dewatering of the turbine water
passages for inspection and maintenance of the turbines. The draft tube
gate operings (one opening per unit) will be located in the surge chamber.
The by gates will be of the bulkhead type, installed under balanced
head conditions using the surge chamber crane described below. Four gates
have been assumed for the six units, with each gate a single leaf, Z fest
by gzjfeet. <o

When Unit 1 is ready for startup, the gates will be installed in Units 2,
3, and 6, with one gate available for Unit 1. Turbine bulkhead domes will
be installed in Units 3 and 4.

Surge Chamber Gate Crane | 45

A crane will be installed in the surge chambeﬁ/;or installation and removal
of the draft tube gates as well as the tai1ra£e tunnel intake stopiogs.
The crane will either be a monorail (or twin monorail) crane, a top running

crang, or a gantry crane. For the preliminanqu§sign, a twin monorail

~Crane has been assumed. The crane will be about™®% tons in capacity, pen-

dant .operated, and will have a two point 1ift. A follower will be used
with the crane for handling the gates and stoplogs. The crane will nor-
mally travel along the upstream side of the surge chamber; however, the
Crane runway will have a transfer mechanism for moving the crane to the
downstream side of the surge chamber for installation or removal of the
taiirace tunnel intake stoplogs. The crane runway will extend over the

tailrace tunnel stoplog storage-area at one end of the surge chamber.

-14.. |




Miscellaneous Cranes and Hoists

In addition to the powerhouse craﬁes and surge chamber gate crane, the
following craneshame hoists will be provided in the power plant:

- A5 ton monorail hoist in the transformer gallery for transformer main-
tenance;

A 4 ton monorail hoist in the circuit breaker ga?lery for handling the
main- circuit breakers; '

- Small overhead jib or A-frame type‘hoists,in the machine shop for hand-
1ing material; and

A-frame or moncrail hoists for handling miscellanecus small equipment in
the powerhouse. R

Elevators

Access and service elevators will be provided for the power plant as
follows: | o

- An access elevator from control buildings to powerhouse;
- A service elevator in the powerhouse service bay; and
- Inspection hoists in the cable shafts.

For preliminary design purposes, a 12,000 1b double deck elevator has heen
assumed for access to the powerhouse from the control building. The ele-
- vator will be located in the access shaft and will travel at a spead of -
400 aboul=md®& ft/min; it will be operated by a friction type hoist located
~ above the elevator shaft. The elevator will have z single landing at the
control building plus four underground landings. :

The service elevator in the powerhouse service bay will have a capacity of
2,000 to 4,000 1b and will provide access to the various powerhouse floors.
The elevator will travel at about 100 to 150 ft/min and will be operated
either by a friction hoist or a hydraulic cylinder. a{‘

~O AN TE | ‘
"Alimak" type rack and pinion man hoists have been asseseed for the cable
shafts, to use in inspection and/or maintenance of the oil filled cables
and control cables. The hoist would also provide emergency access from the
power plant. Each hoist will have a capacity of about 900 1b and "travel at
a speed of approximately 130 ft/min. |

Power Plant Mechanical Service Systems

. - e

The mechanical service systems for the power plant can be grouped into six
- major categories: - | :

- Station water systems;
- Fire protection; |
- - Compressed air;

K
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- 011 storage and handling;
- Drainage and dewatering; and
- Heating, ventilation and cooling.

(i) Station Water Systems

-

The station water systems will include the water intake, cooling
water systems, turbine seal water systems, and domestic water

The water intakes will supply water for the various station water

systems in addition to fire protection water. The water can be

taken from the penstock; however, pressure reducing valves will be

necessary because of the high pressure of the water (about 330 psig
maximum). Alternatively, water can be supplied from the draft tube
using pumps to provide suitable pressure. For pre iminary, desian
purposes, the latter approach has been adopted »’&'water intake w2
be—prevgad at each draft tube. The water will pass through an
automatic backwash strainer which will 1imit the maximum particle
size in the water to about 1/16 inch. An interconnecting header

will permit a strainer to be taken out of service without affecting
operation of a generating unit. Each strainer will be sized to
handle the water requirements for two units. '

On a unit basis, cooling water will be required for generator air
coolers, turbine and generator bearing coolers, transformers, and
powerhouse unit air coolers.” The total cooling water requirements
for each unit will be about 4,000 gpm. In addition, the compressed
air systems in the service bay will require approximately 100 gpm of

~ cooling water. One cooling water pump will be provided per unit
which will take water from downstream of the water intake strainer.

To ensure suitable relijability, the cooling water pumps Tor two

_units will be interconnected, with each pump capable of handling the

flow Tor #® units. Two cooling water pumps in the service bay will
handie compressor cooling water requirements. The cooling water for
each unit will discharge into the turbine draft tube, while the
compressor cooling water will flow into the station drainage _

~system. Lo

Turbine seal water will be supplied to the seal on the main shaft
and to the runner seals when the unit is spinning in air (i.e., in
spinning reserve mode). Filtered water may or may not be required,

~depending on the type of shaft seal. If no filtration is needed,

the seal water will be taken directly from the high pressure side of
the cooling water pumps. If filtration is necessary, a single

system will be provided for the powerhouse. The system will have

two filters and two pumps which will take water from downstream of |
the water intake strainer and distribute the water to each unit via

a looped header. ' ‘ |
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Domestic water will be required for the'washrcoms, lunch rooms,

drinking fountains, and a service sink and emergency eyewash in the
battery room. Peak domestic water requirements are expected to be
about 30 gpm. The system will have two pumps and a hydropneumatic
tank. Water will be taken from the water intake system and will be
treated by chlorination or other means as necessary.

Fire Protection System

 The power plant fire'protectfon system will consist of a fire pro-

tection water system with fire hose stations located throughout the
powerhouse and transformer gallery; sprinkler systems for the gener-

ators, transformers, and the oil rooms; and portable fire extin-

guishers located in strategic areas of -the powerhouse and trans-
tormer gallery. Carbon dioxide could be used in the generator

rather than a-sprinkler system; however, the spedmber system is
recommended because of the safety hazard of C0s. 1)*}t£IEL«

Fire protection water will be taken from the station water intakes.
Pressurized water will be provided by a pumped system with two main
Tire pumps as well as a Jjockey pump, or alternatively by a head tank

with two supply pumps—~te keep the head tank full. For preliminary
design purposes, a system with a head tank has been seldcted beciause
of the increased reliability of the system. ¥%ith an underground

~ powerhouse, a head tank can be provided quite easily at a suitable

elevation as an adit to the access shaft.

The capacity of the head tank will be about 100,000 gallons; the-
tanks will have two compartments to permit drazining of half the
water for inspection and maintenance. For relizbility, the water
supply pumps will have two electrical .power sources.

Fire hose stations will be provided on all floors of the powerhouse,
in the transformer gallery, and in the bus tunnels. Service water
outlets will be installed at the various fire hose stations to
supply water for washing downs floors or equigment. The sprinkler
systems for generators, transformers, and oil rooms will be the dry
deluge type, operated by a solenoid valve which in turn will be
activated by detectors in the respective area.

The portable fire extinquishers will generally pe carbon dioxide or

‘a dry chemical type.

Compressed Air Systems

= S

- Compressed air will be required in the powerhouse for the following:

- Service air;
Instrument air;
Generator brakes;
Draft tube water level depression;
Air blast circuit breakers; and
Governor accumulator tanks.

-17-
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For the pre]zmwnary de51gn, two compressed air systems have been
assumed: a 100 psig air system for service air, brake air, and air
for draft tube water Jevel depression; and a 1, 000 psig h}ﬁh

pressure air system for governor air and c1rcu1t breaker air. Fork
‘detailed plant design; a separate governor air §ystem and circuit

breaker air system may be provided.

The service air systems will have three air compressors of the
rotary screw or reciprocating type, each with a capacity of about

200 cfm. The system will have four air receivers, two with

approximately 800 ft3 capacity used for the draft tube water level
depre551on system, and two with approximately 150 ft3 used for
service and brake air. The system will be designed to give priority
to the brake air system. Service air piping with air hose stations
will be located on all floors of the powerhous2 and in the
transformer gallery.

The high pressureﬁbovernog/ﬁ1rcu1t breaxer air system will have
three reciprocating air compressors with approximately 30 cfm
capacity each, and three small air receivers. The governgr air
system will supp!y gir for initial f)llwng of the governor system
accumulator tanks and for make-up air to replace air 1ost ta*auch
leakage and air dissolved in the governor system gil.

1he circuit breaker air system will provide compressed air for
operat1on of the main breakers. To ensure dry air for the breakers,
the air will be stored at 1,000 psig and then reduced to ahout 350
psig for operat1on of the breakers.

Instrument air will also be taken from the high pressure air
system. | r

Ol
Facilities will be provided for replacing™wil in the transformers
and for topping-up or replacing oil in the)gavernor pumping system.
For pre11m1nary design purposes, two 01l rooms have been assumed,
one in the transformer gallery and one in .the powerhouse service
bay.

A
' 4 . ;
| | e , '@”}QQK‘KE ¥
Cil Storage and Handling ’ QWULC&%&W X }-'-}“'t
g

The transfarmer aaTTery will have two 01l storage tanks, one ?ar
filtered o+ and the other for unfiltered oil. Each tank will have
a capacity at least equal to the volume of oil in one transformer
(about 8,000 gallons). A header with valve stations at each
transfcrmcr will be used for transferring oil to and Trom the
transformers. 0il will be transfarred by a portable pump and filter
unit. o o

A 51m11ar systew ﬁ:!% be provided in the powerhouse with a filtered
and unfiltered oil tank and distribution header with valve stations °
~at each unit. The 0j1 tank capacity will be equal to the total oi]
vo!ume for one unit (about 3,000 gallons).
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r the ¢ esign sfages conside 't1on should be g1ven to the use of
mobile’oil tanks located in a area near the pnwerhouse and

 transformer gallery, near the access tunnel.

Drainage and Dewaternng Systems

The drainage and dewatering systems'will consist of:

- A unit dewatering and filling system;
- A clear water discharge system; and
- A sanitary draxnage system.

The dewatering and f1111ng systems will consist of two sumps each

with two dewaterzng pumps and associated piping and valves from each
~of the units. To prevent station flooding, the sump will be de-

signed to withstand maximum tailwater pressure. Ffor preliminrary de-
sign purposes, submersib]é,dewatvringugumps have been assumed.
Vertical turbine type pumps*&gﬁg?also considered; however, since the
dewatering system acts as an emergency drainage system, the pump
columns would have to be extended so that the motors are above maxi-
mum tailwater level. Another option is turbine driven pumps, but

_}#JLPF ~shey are generally very costly. A valved draft tube drain line will

connect to a dewatering header running along the dewatering gallery. .
The spiral case will be drained by a valved line connecting the
spiral case to the draft tube. Suitable provisions will be neces-
sary to ensure that the spiral case drain valve is not open when the
spiral case is pressurized to headwater leyel. The dewatering pump
discharge line will discharge water into the surge chamber. The
general procedure for dewatering the unit will be to close the in-
take gate, drain the penstock to tailwater level through the unit, el&
then open the draft tube and spiral case disehew=< 10 dewater the
unit. Unless the drainage gallery is below the bottom of the draft
tube elbow, it will not be possible to completely unwater the draft
tube through the unwatering header. If necessary, the remainder of
the draft tube can be unwatered using a submersible pump lowered
through the draft tube access door. Unit filling to tailwater level

~will be accomplished from the surge chamber through the dewatering

pump discharge line (with a bypass around the pumps) and then
through the draft tube and spiral case drain lines. Alternatively,
the unit can be filled to tailwater level through the draft tube
drain line from an adjacent unit. Filling the unit to headwater
pressure will be accomplished by “cracking" the intake gate and
raising it about 2 to 4 inches.

The clearwater drainage system will handle normal drainage into the

power plant. Drainage will be collected by a network of Tloor

drains, trench drains, pressure relief drains, and equipment drains
which d1scharge into gravity drainage sumps where items are pumped
to the surge chamber. The station will have three main sumps, two
in the powerhouse adjacent to the dewatering sumps and one in the
transformer gallery. Smaller sumps will be located in appropriate
areas such as the elevator pits and the upstream drainage gallery.

2 N




The sumps in the powerhouse will have submersible pumps for the same
reasons as discussed above for the dewatering system. The
transformer gallery will have vertical turbine type pumps. The
drainage sumps in the powerhouse will have an overflow line which
will discharge water into the adjacent dewatering sump should inflow
into the drainage sumps exceed the capacity of the drainage pumps.
The overflow 1ine will have a‘flap valve to prevent reverse Tlow
from the dewatering sump. |

Particular care will be taken to prevent acceleratad oil spills from
being discharged into the powerhouse. The following provisions will
be made: ~ _

All three main sumps will have 0il contamination detectors to
. obtain the pressure of 0il in the sumps;

Drainage into the sumps will first pass through an oil separator;

Controls for the drainage pumps into the transformer gallery will

- be interlocked with the transformer fire protection sprinkler
system. Activation of the sprinklers, which signifies a
transformer fire and the possibility of: a major oil spill, will
prevent the drainage pumps from starting until the drainage sump
is almost full. It will be possible to retain about 40,000
gallons of oil/water in the sump before the pump start {each
transformer holds about 8,000 gallons of oil). In this®manner, it
will be possible to retain a large amount of 0il in the sump where
it may be skimmed off; and

- Suitable 0il retention curbs will be provided in the oil rooms.

. N . N - . b "- - ‘:'.‘ . L . . . B ! " ) ‘ .
. Lo . PR e R K
LT R . . . : . S e B
. . . — . . o A A
.o 3 . - oo . S . [ i
.

Sanitary drainage from the WGnk—*eems, lunch room, and drinking
fountains will drain to a packaged sewage treatment plant and then
will be discharged into the surge chamber via sewage 1ift pumps.

Heating, Ventilation and Cooling

The heating and ventilation system for the underground power plant

- will be designed primarily to maintain suitabie temperaturss for
-equipment operation and to provide a safe and comfortable atmosphere
for operating and maintenance personnel. Air will be drawn into the
power facilities through one or more shafts or tunnels, circulated
throughout the power plant, and discharged from the power plant
through other shafts and tunnels. For preliminary design purposes
it has been assumed that air will be drawn down the access and the
cable shafts, and discharged out through the access tunnel; however,
the actual arrangement will depend upon the final design.

.‘ .'

The power plant will be located in mass rock which has a constant

year around temperature of about 48°F. Considering heat given off

from the generators and cther equipment, the primary requirement

e .
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will be for air cooling. Initially, some heating will be required

to offset the heat loss to the rock, but after the first few years

of operation an equilibrium will be reached with a powerhouse rock’
surface temperature of about 60 to 70°F. |

Air cooling will be accomplished by providing suitable air changes
incorporating cooling coils in the air circulation system. <{ooling
water from the station service water supply will be circulated
through the cooling coils. In winter, some heating may be required
to moderate the temperature of the incoming air into the power
plant. Allowance must be made in the design for the possibility
that large quantities of air (up to about 6,000 cfm per unit) may be
required for turbine aeration.

n

Other factors which must be considered or incorporated in the design -
are:

- To prevent or minimize the circulation of combustion products in
the event of a fire, powerhouse ventilation should be separate
from transformer gallery ventilation and provision should be made
for isolating the two areas; and

oy

- Suitable air locks will be necessary to preclude adverse chimney
effects in the shafts. .

Surface Facilities Mechanical Service Systems

The mechanical services at the control building on the surface will
include:

_""- ‘r
'E

- A heating, ventilation, and air conditioning system for the control room;
- Domestic water and washroom facilities; and
- A halon type fire protection system for the control room.
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 Domestic water will be supplied from the powerhouse domestic water system,
with pumps located in the powerhouse and piping up through the access
shaft. Sanitary drainage from the control building will drain to the
sewage treatment plant in the powerhouse through piping in the access
tunnel.

The standby generator building will have the following services:
- A heating and ventilation system;

- A fuel 0il system with buried fuel oil storage tanks outside the
building, and transfer pumps and a day tank within the building; ana

- A fire protection system of the carbon dioxide or halon type.




(h)

A

Machine Shop Facilitiec

A machine shop and too] room will be located in the powerhouse service bay
area with sufficient equipment to take care of all normal maintenance work
at the plant, as well as machine shop work for the larger components at
Deyil Canyon. For preliminary design purposes, an area of about 1,500

£t has been allocated for the machine shop and tool room. The actual

equipment to be installed in the machine shop will be decided during the
design stages of the project; however, it will generally include drill
Aresses. lathes. an hvdraulic Dress. power hacksaw. shaper. and grinders,
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SUSITNA HYDROELEGTRIC PROJECT
UNDERGROUND ROCK BOLTING
. WATANA

SCHEDULE 1

STRUCTURE LOCATION SPACING/PATTERN
21% 21% : |
PERCENT TUNNEL LENGTH BOLTED

TUNNELS

Diversion Ceiling | » 1 Boit/10 LF Tunnel 5' x 5 | E
Walls ' ’ NA 1 Bolt/10 LF Tunnel

Main
Access¥*

Penstock
Tailrace

Grout &
Drainage**

Ceiling
Walis

Ceiling

Ceiling
Walls

Cetling

1 Bolt/10 LF Tunnel
NA

NA

NA
NA

4 Bolts/3 LF Tunnel

6' x 6'

1 Bolt/10 LF Tunnel

NA

5! ){ ,51
1 Boit/10 LF Tunnel

NA

CIIAMBERS

Surge
Chamber

Transformer
Gallery

Ceiling
Walls

Ceiling
Walls

Ceiling

Walls

409

209 |
PERCENT AREA BOLTED

30%

10%

6' x G‘ﬁ;Y.

NA

6' x 6" H.Y.

NA

6' x 6'H.Y.
~NA

6' x 6' H.Y.
5' x 5'

6' x 6' H.Y.
5' x §'

6' x ,6";H.;Y-,
1/360 SF

6!

H.Y.

LY.

H.Y.

NA
NA

NA

NA

NA
NA
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SCHEDULE 1 (contitiued) SUSITNA HYDROELECTRIC PROJECT
UNDERGROUND ROCK BOLTING
WATANA
SHAFTS LOCATION SIZE |
Cable - Walls - 3/4" x 6' 4' x 4' pattern , 25% of sﬁaft Tength
Main Access Walls 3/4" x 6' 4' x 4" pattern 25% of shaft length
Grout & Drainage Walls 3/4" x 6' 6 Bolts/3 LF shaft 25% of shaft length

ADDfTIONAL BOLTS AT OPENINGS

[}

nN

'y Bus Gallery 18 Bolts . i* x 25'
Draft Tube ’ 24 Bolts : 1" x 25°
Penstocks | 24 Bolts 1" x 25°

*  For A1l Access Tunhe?s:Greater‘Than 10' In Diameter:
*% For A1l Access Tunnels Less Than or Equal to 10' In Diameter.

A1l Bolts Grade 60 Unless Noted As H.Y. (High Yield).
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SCHEDULE 1

STRUCTURE

TUNNELS

Diversicn
Main
Access*

Penstock

Drainage**

LOCATION

Ceiling
Walls

Ceiling
Walls

Ceiling

Ceiling
Walls

Ceiling

R R
AN

Lo

SUSITNA HYDROELECTRIC PROJECT
UNDERGROUND ROCK BOLTING
DEVIL CANYON

- 25%

PERCENT TUMNE

SPACING/PATTERN
13%

6%

L LENGTH BOLTED

NA

1 Bolt/

NA
NA

1 Bolt/10 LF Tunnel

19 LF Tunnel

Glxﬁﬁ
NA

6‘/‘ X 6‘!
NA

NA

1\80]§[10 LF Tunnel -

NA

NA

4 Bolts/3 LF Tunnel NA

3i
6' x

3!
6!

3"

3!
6

NA

CHAMBERS

Powerhouse

Surge

Chamber

Trﬁnéformer
Gallery

Ceiling
Walls

Ceiling
Walls
Ceiling .
Walls

792 9y

PERCENT AREA BCLTED

24

5%

6' x 6'H.Y. &'
1/360 SF 6"

6' x 6'H.Y. 6'
1/360 S 6

1/360 SFH.Y. 5"

X 6'H.Y.
x 6'

x 6'H.Y.
X 6'

x 6"1L.Y.

NA 1/360 SF

6' x 6'H.Y.

6' x 6'

6' x 6'H.Y.

6 1 6 ¥

5' x 5'H.Y.

6' x 6°

NA
NA

NA
NA

5' x 5'H.Y.
5! X 5;‘
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SCHEDULE 1 (continued)

SHAFTS
Cable

Main Access

LOCATION

balls
walis

.

e

SUSITNA HYDROELECTRIC PROJECT
UNDERGROUND ROCK BOLTING

SIZE
3/4" x &'
3/4" x 6'

DEVIL CANYON

4' x 4' pattern

IS

g

25% of shaft length

4' x 4! pattern 25% of shaft length

Grout & Drainage Walls 3/4" x 6° 6 Bolts/3 LF shaft 25% of shaft length

ADDITIONAL BOLTS AT OPENINGS

Bus Gallery 18 Bolts 1" x 25'

Draft Tube 24 Bolts 1" x 25'

Penstocks 24 Bolts 1" x 25°

*  For All Access Tunnels Greater Than 10' In Diameter.
#%  For A11 Access Tunnels Less Than or Equal to 10' In Diameter.

All Bolts Grade 60 Unless Notes As I.Y. (ifigh Yield).
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SCHEDULE 2 | SUSITNA HYDROELECTRIC PROJECT
1) Revision 1725782 UNDERGROUND ROCK-STEEL SUPPORT
: WATANA

: PERCENT OF EXCAVATION  SPACING SET - WELQUT %
STRUCTURE LENGTH _SUPPORTED BETWEEN SETS  SECTION . 1b/LF

Diversion Tunnels 9 B & 10" x 10" Column 36
Mafn Accéss Tunnels 9 - 3" | 10" x 10" Column 36
Penstocks | | NA

Tailrace Tunnels ’. | q' 10" x 10" Colums

Grout & Drainage | |
Galleries ' 3! 4" x 4" Column

Powerhouse 3' 16" I-BEAM
| - | Heavy Section

Surge Chanmber . 0 3 16" 1-BEAM
‘ ‘ Heavy Section

Transformer Gallery 3 10" x 10" Column

* Includes 10 percent allowance for hardware and tiebacks.

1)} Supports embedded in insitu concrete.
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SCHEDULE 2 SUSTTNA HYDROELECTRIC PROJECT
U Revision 1/25/82 UNDERGROUND ROCK-STEEL SUPPORT
| DEVIL CANYON

STRUCTURE PERCENT OF EXCAVATION SPACING SET WEIGHT™
LENGTI SUPPORTED BETWEEN SETS - SECTION Ib/LE

Diversion Tunnels 8 4 10" x 10" Column 36

,Main Access TunneTS | 8 3! 10" x 10" Column 36
Penstocks | NA NA NA
Tailrace Tunnels 8 4 10" x 10" Column

Grout & Drainage | |
Galleries 3! 4" x4" Column

Powerhouse | 0 3! 16" I-BEAM
- | | Hleavy Section

Surge Chamber 0 3' 16" I-BEAM
| lleavy Section

Transformer Gallery | 3 10" x 10" Column

*  Includes 10 percent allowance for hardware and tiebacks.
1) Supports imbedded in insitu concrete.
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SHEDULE 3 : - SUSITNA HYDROELECTRIC PROJECT

‘ . . , S F
1) Revision 1/25/82- A | gg}xgﬁT ‘

THICKNESS SHOTCRETE
| | | | | 21% 11% 9%
" STRUCTURE LOCATION S PERCENT OF TUNNEL LENGTH (1)

Diversion®  Ceiling - | 2n 2 NA
- HWalls \- NA NA NA

Main Acgess Ceiling | | | 2" VAL ~ NA
Tunnels™ Halls_ “NA NA NA

Penstock Ceiling | NA on 3
Tunnels™ | Walls | NA NA ~.3m

Tailrace Ceiling _ 2" 2" NA
Tunnels™ Walls NA . NA NA

Grout & Drainage :
Tunneis *** Ceiling | NA 2" NA

_OTHER
A1 shafts 25% of length 2" Shotcrete

Powerhouse & ) 30% of‘ceiling area 4" Shotcrete
Surge Chamber: ) | 30% of wall area 4" Shotcrete

Transformer GaTTéry: NA

- % ~Tunnels are concrete lined; shotcrete used as protective measure dur1ng construction until covered |

by concrete lining.
oK For all access tunnels greater than 10! diameter.
Lok For all access Lunnels less than or equal to 10 dlameter
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SCHEDULE 3 SUSITNA HYDROELECTRIC PROJECT

1) Revision 1/25/82 . | IOTCRETE

THICKNESS SHOTCRETE
- 864 6% - 8%
PERCENT OF TUNNEL LENGTH (1)

STRUCTURE ~~ LOCATION

Diversion®™ Ceiling | NA 2 NA
, Walls ' NA NA | NA

Main Access ‘ Ceiling NA 2" NA

Tunnels ** Walls . NA NA NA

Penstock - Ceiling NA 2" 2"

Tunnels™ Walls NA NA 2

Tailrace Ceiling NA 2" NA

Tunnels Walls NA NA NA

Grout & Drainage Ceiling NA 1 NA

“Tunnels *** ' |
OTHER

A1l Shaftis 25% of length 2" Shotcrete

Powerhouse & ) 11% of ceiling area 3" Shotcrete | | R 3
Surge. Chamber ) 2% of wall area " 2" Shotcrete o : | B
TransforMer-GaTXery' ~ 5% of ceiliﬁg area 3" Shtocrete | . M
*

Tunnels are concrete lined; shotcrete used as proLect1ve measure durxng constructaﬁn unti] covereé‘
by concrete lining.

**  For all access tunnels greater than 10' diameter.
**%  For all access vunnels less than or equal to 10' diameter.
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SCHEDULE 4

DESCRIPTION

Diversion Tunnels &
Other Water Passages
Spillway

o Piers & Rollways

o Apron, Slab, Guide
Wall Downstream
Against Rock

0 Upstream Guidewall

0 GraVity Type
‘Retaining Wall

Intake & Portal
Structures

Power Facilities

Devil Canyon Dam &
Thrust Blocks

- Access Tunnels

Draft Tube
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SUSITNA HYDROELECTRIC PROJECT
REINFORCING STEEL RATIOS LB/CY

WATANA & DEVIL CANYON

1b STEEL/cy CONCRETE

75

130

80
80

70
130

160

70
165

A
N
=

L . . N e .o L e B oy

. _REMARKS

Reinforcement shall be { -
used for 2 diameter ~
lengths at exit end only. -

Throughout.,
Throughout.

If 1ined and for slab.
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SUSTTNA HYDROELECTRIC PROJECT
~ GROUTING FOR PENSTOCK TUNNELS & UPSTREAM OF POWERHOUSE
SCHEDULE 5 | WATANA & DEVIL CANYON

Curtain Grouting - From Grout Gallery off Access Tunnels

6 1 Row, 150" Long at 5' 0.C. for 600 1f Tunnel Length
o 1 Row, 115' Long at 5' 0.C. for 600 1f Tunnel Length
o 1 Row, 100' Long at 5' 0.C. for 600 1f Tunnel Length

(Partially Grouted from Penstocks)
0 Cement Take 0.4 cf/1f of Drill Hole

Contact Grouting
o Included with Concrete Liner Installation

3" Drain Holes - From Grout Gallery off Access Tunnels

1 Row, 150' Long at 10' 0.C. for 600. 1f Tunnel Length
1 Row, 100' Long at 10' 0.C. for 600 1f Tunnel Length

0
0



- SUSITNA HYDROELECTRIC PROJECT
| PCWER FACILITY DRAINAGE
SCHEDULE 6 | WATANA & DEVIL CANYON

Transformer Gallery

o 8 Rows, 25' Long Holes at 10' 0.C. for Full Length of Cavern

<

Powerhouse Cavern

o 12 Rows, 40" Long Holes at 10' 0.C. for Full Length of Cavern
0 1 Row, 130" Long Holes at 10' 0.C. for Full Length of Cavern

Surge Chamber

o 13 Rows, 35' Long at 10' 0.C. for Full Length of Cavern

A1l Holes 3" Diameter.
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SUSITNA HYDROELECTRIC PROJECT
GROUTING FOR DIVERSION TUNNELS

SCHEDULE 7 | WATANA & DEVIL CANYON

WATANA

For Permanént Plug - Lower Tunnel
For Each Valve Plug - Upper Tunnel

Curtain.Grouting

o Drill Holes, 4 Rows of 17 Hd]es Each, 30' Long
o Cement Take 0.2 cf/1f Drill Hole

Contaét Grouting

0 Included with Plug Installation

DEVIL CANYON

For Permanent Plug

Curtain Grouting

0 Included with Main Curtain Grouting

Contact Grouting

o Included with Plug Installation



WATANA & DEVIL CANYON

MEMORANDUMS
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OFFICE MEMORANDUM

T0: Dave MacDonald Daee: dJanuary 13, 1982

FROM: James Plummer * £ile: P5700.07.09

SUBJECT: Susitna Hydroelectric Project
. - Cost Estimate Indirects-Electric
Power & Water
January 11 Memo, AN-ABS

With regard to your assumptions, please note the following comments:

1. The outside supply of electrical power should be available by
early 1986. @rv'soel Fo il /987 :

2. The contractor will have to provide for power generation for
" his own use during this period, as well as, standby bpower

-

for construction activities during the course of construction.

The cost of power supplied to contractors at site will have to
be included in the cost of work. We are presently determining
the January 1982 costs of power 1o be used for estimating.

4. Power supplied by APA will be available for lighting, operation
of machinery, heating of office buildinas, but not for heating
of construction works such as concrete, noardings. etc.

1t is also necessary that the contractor or contractors provide their

own construction water supply.

4;2>/V James R. Plummer

JRP:dmb
ttachment

cc: €D Meilhede
R. Tilghman
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OFFICE MEMORANDUM

TO: See Distribution Date: dJanuary 16, 1982
FROM:  J.R. Plumer - Fite:  P5700.07.09

SUBJECT: Susitna Hydroelectric Project
: Main.Dam Assumntions-Revision No. 2

The notes of the meeting held on December 30, 1981, have been revised
as of January 15, 1982, to reflect the latest assumptions to be used
for estimating.

Cﬁi::;>/ James R. Plummer

JRP:dmb
Attachment

Distribution: D. Lamb
‘ L. Duncan
N. Bond
R. Miller
F. Toth
€.ZNeiThedey
J. Lawrence
D. MacDonald
J. Hayden
R. Ibbotson
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Revised 1/15/87 (2)
| | , | Revised 1/05/82
o o : , : . P5700.09

MINUTES OF MEETING | , T : '
December 30, 1981 '
SUSITNA HYDROELECTRIC PROJECT
PRESENT: D. Lamb : . Lawrence

- =+ L. Duncan . MacDonald
N. Bond | o * . Hayden

R. Miller . Ibbotson
J. Plummer

F. Toth
D. Mei]hede

PURPOSE: Review and resolve any outstanding matters relative to cost estimating

for the Watana Main Dam.
1 - CHANGES

It was stated that final quantities and fina estimates are currently being

prepared and that any changes affecting cost should on}y be made through the
senior person responsible for the task work. S

2 - DAM - GENERAL

Remaining work to
be done includes the take off of zones and the add1f10na1 material to ra1se the
dam to 2,210 ft.

3 - EXCAVATIONS

a) Overburden

- A1l overburden on‘s1de slopes considered wasted.
- Overburden in river channel (river gravel).

- Assume that 50% of this material will be reusable in the downstream
shell. -

Rock Excavation

- Upper 10 ft of rock considered wasted.

- Rock below 10 ft considered reusable. This applies to core area both on
side slopes and under the main dam and the river channel.

- Excavation depths assumed are 10 ft under shell and 40 feet under core.

- Controlled blasting required under core and transition zones.

FOUNDATION TREATMENT

Dental Concrete

- An allowance based on the tcta] area of core and trans1t1on zone by
1 ft depth; 3n add1t1on, a formwork allowance to be made.

b) Consolidation GroutTng

'ﬁ* "|l - Quantities have been taken of f us1ng a 2,205 ft elevation.

- E - Assumed pattern 10 ft x 10 ft x 30 ft deep. o
. » - Grout take estimate at 1 cu ft of cement per 11near foot of depth (2)




MINUTES OF MEETING = 'A | Revised 1/15/82 (2)
December 30, 1981 - | P5700.09

4 - FOUNDATION TREATMENT (Continued)

b) Consolidation Grouting

= Current price for driiling to be rechecked. Drilling can generally
be estimated using an ajr track with allowances for test holes,
"~wa%er~§?essﬁ?€“test%ﬁg:“é%c:"“ﬁﬁftﬁ%ﬁ”gfcﬁt%ﬁg*a%§ﬁ“m6ﬁﬁ%ﬁﬂeﬁ, 0.4 (2)
cu ft cement/linear ft hole. Primary holes core drilled, remainder
rolary percussion. All holes washed and pressure tested.

14

Slush Grout

- Estimate to assume any slush grouting requirements included under
dental concrete and consolidation grouting. |

DOWNSTREAM SHELL

- Material that can be used in the downstream shell:

. a)' unprocessed river gravel (removal of 12"(+) only) ()
b) rock from underground excavations
c) rock from aboveground excavations

Material used to be 12 in minus and placed in 2 ft 1ifts and com- (2)
pacted with 5 passes of a vibrator 10-ton roller or equivalent.
The use of rock to be done on a 50/50 gravel/rock blend, ie., layers
of rock only are not accentable. | |
Unprocessed river gravel to be passed through grizzly to remove over-
size. Estimate of oversize 10%. , ~

- For rock used from excavation, the following recovery assumptions to
be used for underground rock, 80%, for aboveground, 90%. Estimate
to be based on moving excavated rock to stockpiles, reloading, trans-
porting and placing in the dam with gravel. )

- UPSTREAM SHELL-

[

- Material specifications acceptable for upstream shell adjusted to
maximum size of 12 in to less then 10% passing 3/8 in.
Wastage estimate on this material for oversized, 10%, undersized, 30%;
assumed Borrow Area "E" as source. o
Oversized material can be crushed and incorporated into downstream
shell. Undersized material can be considered for concrete fine
aggregate and road subgrade, . s s
Of the estimated undersized of approximately 10 million cu yds less
than 20% of this amount can be considered reusable. .
Compaction requirements on upstream shell, stated for downstream.
F. Toth to check equivalent compaction use heavier equipment and fewer
passes. g :




SUSITNA HYDROELECTRIC PROJECT
_Road Gradients —_—

January 19, 1982

HAUL ROADS (Temporary)

Maximum gradient generally 10 pércent with exceptions for access
into tunnels. Runouts required for downhill hauling on roads '
with gradients above 7 percent.

PERMANENT SITE ROADS

Main access has maximum gradient of 6 percent.
Site roads generally up to 8 percent maximum gradient.

. Toth

. McDonald

. Lang
Meilhede




WATANA & DEVIL CANYON
TRANSMISSION LINE SPECIFICATIONS PACKAGE
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TRANSMISSION LINE SPECIFICATIONS  January 26, 1982
. - $5700.07.08

Transmission line lengths required after Intertie is con-

structed

- single circuit -

- doubls circuit

Description

Single Circuit

S B I
1 i‘
- T
) ; '
. . i
| | l
i l
e 3
. .
'
e l
~
'-..-

Tower - X-type, hinged, guyed, hollow steel pole, 4.4

towers per mile, approximate weight per tower - 15,400 1b,

Corten £finish, two éxtensibns for shield wire.
Conductor - 2 x 954 kcmil, 45/7 ACSR per phase
Shield Wire - 3/8 in., 7 strand, EHS Steel (2/tower)

Insulators - 18/string on outside phases and V-string in

middle phase.
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Double Circuit

Tower n’bouble circuit, self-supporting steel pole, span

;ffé' 1,000 £t, approximate weight per tower - 33,0CG 1b.
R Corten finish, two arms for shield wire.
Conductor - 2 x 1,351 kcmil, 54/19 ACSR per phase

Shield Wire - 3/8 in., 7 strand, EHS Steel (2/tower)

-]

Insulators,—»18/sﬁring on all phases.

Submaxrine CgbleS'

Approximate length ~ 3.25 mi of submarine and 0.75 under-

of each cable ~ ground

No. of cables 9
Trenching - embed 8 ft

Size of Conductor . 1,000 to 1,500 mm2

Substations

Figure 14.1 entitled nRailbelt 345 kV Transmission System
Single Line Diagram" is attached as part of the specifications

and. equipment regquirement at each switching station. The
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Hfollowihg additional information is added to the figure

each circuit breaker will have 2 disconnect switches

static var compensators
'~ 400 MVAR at Anchorage

- 100 MVAR at'Fairbanks‘

shunt reactor

- 2 x 75 MVAR at Fairbanks.

Dispatch Center .
and Communications

There will be a dispatch center. Figure 14.2 entitled
“Energy Management System, Alternative I, Configuration
Block Diagraﬁ" is attached for information, The lines of
_cqmmuniqaéionyill be via microwave. The system control
. center will be located in th2 Willow Station compound. The
energy management system will include two computers, please
see attached Figure 14.3 entitled, "Energy Management System,

Alternative I, System Configuration" for further informatiocn,

ENS:jlh

Attachment




COMPUTER - COMPUTER

PERIPHERALS

MAN/ MACHINE
INTERFAGE

COMMUNICATION SUBSYSTEM

NORTHERN AREA | SOUTHERN AREA SUSITNA HYDROELECTRIC
~ CONTROL SYSTEM | ~ CONTROL SYSTEM - CONTROL CENTER

RTU RTU : ——————4RTU RTU —-—-—-—-mw._TRTU
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RTU,

~ ENERGY
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~«—— MORTHERN AREA | | WATANA
~<@&———| CONTROL SYSTEM- }— — SWITCHING
~§——  FAIRBANKS | STATION
, TO : | » '
GENERATORS

TO GENERATORS|

AAAA

ESTER
SUBSTATION

SUSITNA
~ HYDROELECTRIC
CONTROL CENTER

WILLOW
SUBSTATION

YYVYY
ENERGY MANAGEMENT TO GENERATORS
SYSTEM

WILLOW CONTROL
CENTER,

KNIK ARM
SUBSTATION

DEVii. CANYON
SWITCHING
STATION

UNIVERSITY
SUBSTATION

e SOUTHERN AREA
-t——— CONTROL SYSTEM-7
] ANCHORAGE

T0 | —
GENERATORS

ENERGY MANAGEMENT SYSTEM, ALTERNATIVE I, [
" CONFIGURATION BLOCK DIAGRAM . riure 1q. 18
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SLHSLTHA HYDROELECTRLY FROBSECT datel Si-ooli-gl
FEASIR ILITY STuUnY fg:iﬁﬁTL ~ ACRES AHERICANM , Files MAERSZ.ONTIOS
UATANA - TREVIBIOR 37 gaged
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DESCRIFPTION @Uﬁuf{TY UMITS AT Friﬂu AU JREREEIR PEﬁﬂ%%e
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FRODUCTION FLANY

LAHD & LOND RIGHTS
LAND ,
LAND

l—fl}‘{r{ ﬁlGHTG
Lﬁﬂﬁ RIGHTS
WISE LHARBES & CRERITS
HIEL Lui‘fﬁ:ﬁ 3 % LFEE S

POUERFLANT STRUCTURE IMPROVEMENTS
FOWERHOUSE

11 POUERHDUSBE 3 gﬁﬁFi TURE
»i1l ~?E99HT
. QERHGQSE YAULT ROCK 1225300

HRﬁCT TUBE ROCK : o 255200

113 SURFACE FREFARATION/GROUTING
PDMEEHDU&” ‘
~ BURFACE FREFARATION 1075200

LRAFT TURE _
SURFACE FREFARATION 757400

fROUT CURTAIN (U/8 OF F-H)

DRILL HOLES , 43,800
CEMENT 17500

114  COWCRETE & SHOTCRETE

FOWERHOUSE
CONCRETE
REINFORCING STEEL
A" SHOTCRETE
CONC DUEREREAK 13'H/&"V

- DRAFT TUEE
i 12000

GRETE , )
REINFORCING STEEL 9G4
37 BHTCRETE | £1050
CONERETE OVERBREAK 6 21300

PR NERTN S RN R
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SUSITHA HYDROELECTRIC FROJECT | daled Ii-Jad-52
FEASIRTLITY STULY ESTINATE - ACRES AMERICAN iile: WAEESZ.INT ik
WATANA - "REUIGION 3° ~ rase) 2

JTEY [DEBCRIFTION

e g i g st

- QUANTITY UNITS UNIT PRICE AHQUHT TaTAL REMARRE

o

ok i G W N ST i i S Y i e W i

<11 BUFFORT & ANCHORS
FOWERHOUSE .
ROCKEBOLTS 1 B 357 HY
ROCKEQLTS L* 8 15°
STEEL MEBH A
STEEL SUFFORT TOM
DRAFT TUERE ;
ROCKEALIS 17 B8 257 3 - EACH
ROCKEOLTS 1" @ 12° ' ) EACH
ROGCRROLTS 17 8 27 : EACH
STEEL HESH _ 20,000 SF
«117  BRAINAGE

HOLES {U/8 OF FOWERHOUSE) 155000 LE
HOLES {FOWERHGUSE CROWMI 28:500 LF

J118  STRUCTURAL — MISC STEELWORK |
FOMERHOUSE & DRAFT TURE
STRUCTURAL STEEL/CRANE RAILS LS
115 ARCHITECTURAL
FONERHOUSE |
ARCHITECTURAL LS
110 HECHAWICAL

DRAFT TURE GATES
DRAFT TUBE GUILRES
COMSTRE HEATING & VENT.

EACH
EACH
uF

Ny W
s 0 b 2

T 33 b
1% £ e B S T

N

v
~fCIy R I

Critnd fod Cxd

" fadOad fed e

LefLad

12 ACCESS TUMMELS 3 FORTALS
121 EXCAVATION
TUNNELS ~ ROCK
HAIN TUMNEL
TRANSFORMER BALLERY TUNHEL
 GROUTING GOLLERY TUMMEL

SURKGE CHAMEER ACCESS TUN
FENSTOCK ACGCESS TUHNEL
FENSTOCK ELEGW ACCESS TUN
ACCESS SHAFT TUNNEL
CONNECTOR TUMMEL

FORTALS )
| OVEREURDEN
* ROGK .

ot d 8 LI S Tl 004
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SUSITHA HYDROELECTRIC FROJECT | dabel JFl-Jal-2d
FEASIBILITY STUDY ESTINATE - ACRES AHERICAN . filed WAERSZ.UGTII6
HaTANS - *REVISION 37 | ' rades

BESCRIFTION QUANTITY UNITS UMIT FRILE ATOUNT ToTaL REiARRKE
: —

123 SURFACE FREFARATION
TUNMELS ; ‘
HAIN TUNNEL SLAR 37100
FENSTOCK TUNNEL SBLAR &5:200
FORTALS _
HORIZONTAL 200
INCLINED 19400

,124  COMCRETE & SHOTCRETE

FORTALS
CONCRETE SLAE 0
CONCRETE WALLS 570
COMC OVEREREAK 12°HAS™Y 50

 REINFORCING STEEL a0

TUNNELE |
CONC SLAR MATN TURHEL 15950
CONC DVEREREAK MAIN TUN &° 12000
COWG FLUGS FENS ELEOW ACC 255009
REINFORCING STEEL 4D
HATN TUMNEL 2° SHUTCRETE 207100
TRANSF GAL 2% SHOTCRETE. 71100
SURGE CHAN ACC 2° SHOTCRETE 3,900
FENGTOCK ACC 2 SHOTCRETE 24,700
FEMS ELEOW ACC 2" SHOTCRETE 75100
ACCESS SHAFT 2° SHOTCRETE 300
GEOUTING GAL 2° SHOTCRETE 17300
CONNECTOR TUN 2" SHOTCRETE 1,300

,175  SUPFORT &% ANCHORS
HAIN TUNHEL | |
ROCKEOLTS 1° @ 12° 15200
ROCKROLTS 1° @ 97 250
STEEL SURFFORT aé
STEEL HEGH &35 000
FORTALS | : |
" ROCKROLTS  1* @ 15’ 50
TRANSFORNER GALLERY TUNMEL |
SOCKEOLTS 4" @ 127 419
ROCKEOLTS 1* @ 5 | 70
STEEL SUFFORT 21
| STEEL HEGH : 224500
BROUTIMG GALLERY TUMNEL
| ROCKEGLTS 3/4° B & 160
_ STEEL SUFFORT 2
: STEEL NESH | 240
SURBE CHAMEER TUNNEL |

Lad fdiwd Tad
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SUSITHA HYDROEL
FEASIBILITY ETU
BRTANA - "REVIS

ITEH DESCRIFTION

e it ot e gl e e,

cCTRIC FROJECT

N 3"

A
DY ESTIHATE — ACRES AMERICAI
i

QUANTITY

UHITE

UNIT

ROCKBOLTS  1°
ROCKEOLTS . 1°
STEEL SUFFORT
STEEL HESH
FENSTOCK ACCESS TURNEL
ROCREOLTS 1" € 12°
ROCKREOLTE 1* @ 9
STEEL SUFFORT
STEEL WESH |
FENSTOCK ELRGW ACCESS TUN
SOCKEOLTS 1° @ 127
ROCKROLTS 17 @ 9°
STEEL SUPFORT
STEEL HESH
SHAFT TUNMEL
ROCKRBOLTS 1" @ 12°
ROCKEOLTS 1* @ §
STEEL SUFFORT
STEEL HESH
COMMECTOR TUNNEL
ROCKROLTS 3/4° @ 97
STEEL SUFFORT
STEEL HESH

+12%9  ARCHITECTURAL
FORTAL DDORS (2 BETS)

«12C  MECHAMICAL

UENTILATING SYSTEN
CIHCL 1N 335.18)

12¢
55

»13  ACCESS SHAFT
EXCAVATION
' ROCK

SURFACE FREFARATION
SHAF T

CONCRETE & SHOTCRETE

CONCRETE LINING
COMCRETE OVERRREAR 4°

SUFFORT & ANCHORB
ROCKROLTS 374" €@ &7

230

5%
14
12,000
1430
240
a8
779300
420
120
30

22,500

20
20

8
730
1o

2
260

135620

4645000

EACH
- EACH
TON

oV
o

EACH
EACH
TOM
SF

- EACH
EnCH
TOM
SF

EACH
EALH
TON
&F

EACH
TOH
Sf

EALH

%

Fblbt

e T
Si-Jdnii-d.

e WAERS3.INT#Ga

REMARKS
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SUSITHA HYORDELECTRIC FROJECT
FEASIRILITY STULY ESTIMATE - ACRES AMERICAN file!
BATANA - CREVISION 2° | | | _ rade; .
EM  DESCRIFTION RUANTITY UNITS UMIT FRICE ANOUNT TOTAL  RENGRRS

4 & GL0 $ 00D

STRUCTURAL - MISU STEELWOER
HISC STEELHORN

ARCRITECTURAL
CONTEOL BUILDING A
{INC IM 331.2 COHT BLIG)

HECHAMIGAL
ELEVATORS

14  FIRE PROTECTION HEADTANK
(141 EXCAVATION
L LEL

143 SURFACE PREFARATION
HEADTANK

+144  CONCRETE & SHOTCRETE
CONCRETE v
COHC OVEREREAK 67
REINFORCING SYEEL

SUPFORT & ANCHORS v o
ROCKRDLTE 1t @ 127 ; EACH
ROCKRROLTS 1° @ 9/ ‘ ~ EACH
STEEL MESH SF
STEEL SUFPBRT TON

148 STRUCTURAL - MISC STEELWORK
MIBC STEELWORK ‘ | TOM

(140 HECHAMICAL
FIFING & VALVES-SEE 335,12

ol

D toated

Lad L4 T 0d

A5 BUS TUMKELS
151 EXCAVATION
ROCE HORIZONTAL
ROCK INCLINED

153 BURFACE FREFARATIOH
TUNNELSB




, ) deted 31-JoM-82

E% el ) % ¥4 aud v 3y LY 4 N A -,

ACRES AMERICAM fijed WAERR3 ARG
FaLer O

v v ot i i 960 e ik v i Sl o e i S G e 94

ITEN SCRIFTIOE QUANTITY UHIT: UNIT FRICE ~ AMOUNT tutat

CONCRETE & SHOTCRETE

COHCRETE SLAR SO0 Cy
27 SHOTCRETE TGl gF
CUNCRETE DVERBREAK 14 (200 cY
REINFORCING STEEL 13 TOH

SUFFORY % ANCHORS
ROCKEOLTS 1 @ 257 &4 EACH
ROCKBOLTS 1" @ 127 \ EACH
ROCREOLTS 1* @ 77 80 EACH
STEEL NEBH aF

fad L i O

L i Eri Lo % |

STEEL SURFORT | i1 TON

,isd  TRANSFORHER BALLERY
L1481 EXCAVATION
ROCK 305250

,1a3  SURFACE FREFARATION ‘
TRANSFORMER BALLERY 192500

COMCEETE 3 SHOTCRETE
CONCRETE RASE SLAE 25900
REINFORCING STEEL 145
3% SHOTCRETE. . ... ... 1,000
EONC DVEREREAK 12'H/6°V 760
SUPPORT % ANCHORS
ROCKEOLTS 17 @ 25° HY 570
ROCIEOLTS 1t @ 157 260
STEEL HESH 19:800
STEEL SUFFORT 28
IRATNAGE
HOLES (IN BALLERY CROW) 85300

Lodlnd Driad

,17  UAELE SHAFTS
171 EXCAVATION
| ~ ROCK
173 BURFACE FREFARATION

GHAFTS
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SUSITNA HYDRODELECTRIC FROJECT | date! 31-JAN-B2
FEASIRILITY STUDY ESTIMATE - ACRES AMERICAN file! WAEBS3I.DATIOG
WATANA - "REVISION 37 N : radet

ITEM DESCRIFTION | - | QUANTITY UNITS  UNIT FRICE AMOUNT  TOTAL REMARKS

- % $ 000 $ 000

374  CONCRETE & SHOTCRETE
CONCRETE LINING 15000
CONCRETE OVERBREAK &° 760

«175 SUPFORT & ANCHORS '
ROCKROLTS 374" @ &7 ‘ 340

,178  STRUCTURAL ~ MISC STEELWORK
‘ HISC STEELWORK | : i8

,i79  ARCHITECTURAL
ENCLOSURES

+17C  MECHANICAL
NANHOIST

»18  DEWATERING .

,181  DEWATERING (FOWER FACS)
DEWATERING

.19  INSTRUMENTATION
191 INSTRUMENTATION
TNSTRUMENTAT 10N

«2  MISC. BRUILLINGS & STRUCTURES
CONTROL RUILDING

+3  FERMANENT VILLAGE
{INCLUDEDR IN 63.3)

RESERVOIR: DANS & WATERWAYS
»1  RESERVOIR '

+11  CLEARING

, CLEARING 37500
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SUSITNA HYDSOELECTRIC PROJECT | dntel F1-JAN-B2

FEASIRILITY STULY ESTIMATE - ACRES AHERICAN ; file! HAEBSS.HETiﬁé
WATANA — ’RtVISIGﬂ 3° rage; B

ITEM LESCRIFTIGN - QUANTITY ~ UNITS  UNIT FRICE AHOUNT TOTAL  REMARKS

. e e ity v

5 5000 %000

’3 DIVERSION TUNNELS/COFFERDANS
24 DIVERSIDN TUMNELS/FORTALS -
(INCL COMBINEL' TAILRACE/DIV-
ERSION TUNNEL & FORTAL -
SEE 332.9)
211  EXCAVATION
UFFER TUNNEL _
- _ROCK 221,000
LOKER TUHNEL
208,000
700

ROCK
EXC CONC FOR FLUG
UFSTREAN UFFER FDRTAL ,
30CK USEAELE (FACE ONLY) 112200
UFSTREa LOWER FORTAL (INCL
HOST EXC FOR UFFER FORTAL)
ROCR USEABLE ~ 265200
ROCK WASTE - 21,200
[IOWNSTREAN FORTALS ‘ ‘
OVERBURDEN-IIRY 171600
ROCK USEARLE 1265600
ROCK WASTE 315000
EHERBENCY RELEASE CHAMEERS
£ CONC FOR FLUGS 1,800
' GATE CHAMBER 3000
ACCESS TUN TO GATE CHAMEER :
ROER 19,100

O

ol

el GGl Gdldd Il

»212  FILL
TEMPOFARY COFFERAM TO CON-
STRUCT UPSTREAH PGRTALS 235000

,213  SURFACE PREP/GROUTING
UFSTREAM UFFER PORTAL
HORIZONTAL 31200
 INCLINED 81600
UFSTREAH LOMER FORTAL
T HORIZONTAL | 11300
 INCLINED 142500
LOWNSTREAH UFFER FORTAL | |
HORIZONTAL | 61100
B ~ IHCLINED | 20500
IOWNSTREAH LOVER FORTAL - |
" HORIZONTAL | 400
INCLINEB | 5600
BROUT UFFER TUNKEL PLUGS
URILL HOLES 4100

Bl ol BB Lind eIl
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SUSITNA HYDROELECTRIC FROJECT ﬂ . date! 31-JaN-82

FEASIBILITY STUDY ESTIMATE - ACRES AMERICAN file! WAEES3.DAT:S6

WATANA - "REVISION 3° | podat 9 ,
ITEM DESCRIFTION QUANTITY UNITS UNIT FRICE  AMOUNT TOTAL  REMARKS

3 $000 % 000

CEHENT , 820
GROUT LOWER TUN PERM FLUG

DRILL HOLES 27050

CEMENT 410

v214  CONCRETE & SHOTCRETE
UPFER TUNNEL :
CONCRETE LINING 42400
CONC LINING OVERBREAK &° 107200
2* SUOTCRETE . 545000
REINFORCING STEEL | 24
LOWER TUNNEL |
CONCRETE LINING 377600
CONC LINING OVERBREAK &° 107600
2% SHOTCRETE | 571900
CONCRETE FOR FLUG 61200
REINFORCING STEEL 13
UPSTREAH UFFER PORTAL
CONCRETE HEAIWALL 39200
CONCRETE LINING 1,300
CONCRETE SLAB 700
CONCRETE PIERS | 800
CONCRETE nvERBREﬁK 12*H/6%Y 300
| REINFORCING STE 390
UFSTREAN LOWER FORTAL
CONCRETE HEADWALL . 49500
'CONCRETE LINING | 4,200
CONCRETE SLAR 300
CONCRETE FIERS 700
CONCRETE OVEREREAK 12°H/6"V 350
REINFORCING STEEL | 630
nawmsraeaw UFFER PORTAL |
CONCRETE HEAIWALL 500
CONCRETE SLAR | - 100
CONCRETE OVEREREAK 12°H/6V 100
REINFORCING STEEL 40
DOUNSTRERN FLIF BUCKET
CONCRETE SLAR
CONCRETE WALLS
CONCRETE INVERT S
CGVERETn OVERBREAK 12'H/6°Y
REINFORCING STEEL -
DOWNSTREAM RETAINING WALL
CONCRETE SLAE
CONCRETE WALLS o
CONCRETE OVERBREAK 12"H/4'V

EAGIGE  OENDIGIGT  GICTIGE  DIGIHIOILItY | GIOILGIGHE] IO Edod i tdtl il
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SUSITNA HYIROELECTRIC FROJECT | | datet 31-JAN-B2
FEASIRILITY STURY EBTIMATE - ACRES AMERICAN file! WAERS3.DATISS
WATANA — °REVISION 3° . , _ ) pade: 10

ITEM DESCRIFTION QUANTITY - UNITS UNIT FRICE AMOUNT TOTAL REMARKS

§ & 000 $ (00

i g,

REINFORCING STEEL ’ 20 TON
TOWNSTREAM LOWER FORTAL ‘ ,

" CONCRETE HEALUWALL 2,300 , CY
CONCRETE SLAB 100 CY
CONCRETE OVERBREAK 12*H/6°V 150 cY

_ REINFORCING STEEL 170
EMERGENCY RELEASE CHANBERS
CONCRETE FLUG 15300 CY
4* SHOTCRETE 2790 SF
ACCESS TUNNEL TO GATE CHAME L
2 E 12,800 SF

FPRPRTRT XTI X

SHOTCRET

SUFFORT & ANCHORS
LOWER TUNNEL -
ROCKEOLTS  1* @ 127 3,970
ROCKBOLTS 1° € 97 620
STEEL MESH 217,100
) STEEL SUFFORT 10° x 107 220
UFFER TUNNEL -
' ROCKBOLTS 4 & 127 3,390
RDCKEOLYS 1" @ 9/ ‘ 4620
S5TEEL MESH 2105200
‘ STEEL SUFPORT 10* x 10° 213
UPSTREAM LOWER PORTAL
ROCKEOLTS 1 @ 13 230

ANCHORS | 1,400
UFSTREAH UPFER PORTAL
ROCKBOLTS 1° @ 157
(INCL_IN LDWER FORT)

. ANCHORS 700
DDWNSTREAM LOWER FORTAL ‘
‘ ROCKEOLTS 1* @ 157 200

7 ANCHORS 0
DOWUNSTREAM UFFER FORTAL
ROCKREOLTS e

, 1 15¢ 100
ANCHORS | 0
- RETAINING WALL ANCHORS 100
EMERGENCY RELEASE CHAMEERS |
" ROCKEOLTS 1* & 257 100
ROCKEOLTS 1* @ 15 | 125
STEEL HESH ’ 3,400
STEEL SUFFORT 14
WETAL ROOF ANCHORS 20

ACCESS TUN TO GATE CHANEER o
| ROCKEOLTS 1* @ 127 7S
ROCKEOLTS 1* @ 9° - 240

0

GILd  BInItdid  DIGILIGT

il GIOIBInItd TTST NIV RRIN 28 { S I 2
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SUSITNA HYIROELECTRIC PROJECT | | date) 31~JAN-BZ
FENGIRILITY STUDY ESTIHATE - ACRES AMERICAN : file} WAERS3.DAT}56
WalaNa - "REVISION 3° ‘ ' paget 11

ITEX DESCRIFTIGN QUANTITY UNITS UNIT PRICE AMOUNT TOTAL  REMARKS

§ $ 000 % 000

STEEL SUFFORT ad TOH
"STEEL MESH 41,000 SF

v218  STRUCTURAL - MISC STEELWORK _
BUSPENDEDN METAL ROOF EMER-
GENLY RELEASE CHAMRERS 20775 SF

+21C  HMECHANICAL
UPSTREAN LOWER GATES
GATE EQUIIHMENT
URSTRE#H UFFER GATES
GATE EQUIFMENT
TRASHRACKS
DGHNSTREAM LOWER JUTLET
5TOPLOG BUIDES -
~ GTAFLOGS INC FOLLOWER
DOWNSTREAN UFFER OUTLET
TORLGo BUINES
LoW LEVEL RELEASE
SLIDE BATES INC STL LINER

.22 UPSTREAM COFFERDAM

221 EXCAVATION
QVEREURLEN REMDVAL 1:000

FILL v
CORE , 389400
FINE/FILTER ' 161600
COARBE FILTER 155900
ROCK SHELL : 1961500
CLOSURE DIKE 582300
RIF RaF - 219200

,223  SURFACE FREF/GROUTING
SLURRY WALL | |
| SLURRY UALL 435600
220 DEWATERING |
*DEWATERING

LI

O D G O
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SUSITNA HYDROELECTRIC FROJECT

FEASIRILITY STUDY ESTINATE — ACRES ANERICAN

WaTaNas - "REVISION 3°

ITEM IESCRIFTION QUANTITY UNITS
,23  DOWNSTREAN COFFERDAMN
; ,231  EXCAVATION |
i OVEREURTEN 55000 cY
ROCK 500 cY
RENOVAL OF COFFERDAMN 145500 CY
,232  FILL
RIF RAF 1,800 CY
CLOSURE DIKE -157200 cY
,233  FOUNDATION PREF/GROUTING
BLURRY WALL
SLURRY WALL ‘ 161500 SF
3 MAIN DN
31 HAIN DM
311 EXCAVATION |
OVRERDN-ABOVE EL 1470 250265000 cy
OURBRION-ALLUY-EELDY 1470 5,320,000 cY
ROCK USEARLE | 1,7571000 CY
o ROCR WASTE 3,8205000 CY
V312 FILL |
RIF RAF (UFSTREAM) 175471000 CY
GRAVEL (UPSTREAM) 25,194,000 cY
COARSE FILTER (UFSTREAM) 114465000 CY
FINE FILTER (UFSTREAM) 250115000 ey
CORE (IMFERVIOUS) By 2541000 cY
FINE FILTER (DOHNSTREAM) 2,353,000 CY
COARSE FILTER (LOWNSTREAM) 159101000 £y
SHELL - ROCK & GRAVEL (0/8) 1497405000 CY
COEELES (LOWNSTREAR FACE) 20037000 CY
| ROAD BASE 135000 LY
FROST PROTECTION B |
FROC & FLACE FROTECTION 9405000 cY
REMGVE 1/ FROTECT % WASTE 935000 LY
‘ f  SCARIFY CORE SURFACE 193 ACRE
. | FILTER FARRIC , , |
S T FILTER FABRIC 7301000 5F
,213  SURFACE PREF/GROUTING
SURFACE FREPARATION o
UNBER CORE/FILTERS 2,288,000 oF
UNDER SHELL 554825000 &F

UNIT FRICE

$

AHOUNT

date! 31-JaAN-B2
filed ?gEBSE.BﬁT?S&

Fadel
TDTAL}

REMARKS

% 000

$ 000

L L Gl

Ligsd

Fata
Loy
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SUSITNA HYLRBELECTRIC FROJECT date? 31-JAN-82
FEASIRILITY 5TUDY ESTIHATE - ACRES AMERICAN ' filel WAEBS3.IAT3S4
WATANA — *REVISION 3° rades 13

ITEH DESERIFTION ‘ | QUANTITY UNITS UNIT FRICE AMOUNT TOTAL REHARKS
$ $ 000 % 000

CONSOLIDATION BROUT

TRILL HOLES &871000

CEMENT, 87000
BROUT CURTAIN

" TDRILL HOLES 445,000

CEMENT 184000
DENTAL CONCRETE ﬂ

DENTAL CONCRETE 855000

+317  TRAINAGE .
HOLES - 13465000

32  BROUT GALLERIES/FDRTALS
+321 EXCAVATION
TUNNELS/5HAFTS - CORE AREA =
ROCK HORIZONTAL 105100
ROCK INCLINED 11,300
ROCK VERTICAL ' 25000
TUNNELS/SHAFTS ~ ACCESS
ROCK HORIZONTAL 135000
- ROCK INCLINED 2y000
FORTALS ‘
OVEREURTEN 35600
ROCK 1+000

- +333  SURFACE PREFARATION
. FORTALS
HORIZONTAL 30
INCLINED ' - 200

.324  CONCRETE & SHOTCRETE
TUNNELS - CORE AREA |
CONCRETE FLUGS 15000
CONCRETE SLAK 25300
REINFORCING STEEL 50
CONCRETE OVEREREAK 4 | 11,500
3% SHOTCRETE _ 15,006
TUNNELS - AGCESS
CONCRETE SLAE 12600
REINFORGING STEEL 80
CONCRETE, OVERBREAK &° R il
2% SHOTCRETE 104000
SHAFTS 5.CORE AREA | o
" SHOTCRETE 55 000

PRI FIRS

Gltd Gl
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SUSITNA HYDROELECTRIC FROJECT

, datet 31-JAN-B2
FEASIRILITY STUDY ESTIMATE - ACRES ANERICAN “ | file! WAERS3.DATS4
WATANA - "REVISION 3°

raded 14
ITEM DESCRIPTION . QUANTILITY UNITS UNIT FPRICE AMOUNT JOTAL  REMARKRS

K § 000 % 000
FORTALS (2 PORTALS)

CONCRETE
REINFORCING STEEL

325 SBUFFORT éNLHGES
TUNNELS - CORE AREA
) ROCKROLTS 3/4" B &7
STEEL SUFFORT
STEEL ﬁESH
TUNNELS - ACCE
RBCKBSLTS 374 @ &7
STEEL SUPPORT
STEEL MESH
GHAFTS - CORE AREA_
R OCKEOLTS 3/4° B &7
FORTALS

ROCKROLTS 1* € 13’

329  ARCHITECTURAL
FORTAL DOORS

320 MECHANICAL
DEWATERING
YENT. 8YS. (INC 4/331.120)

[CRR I SLN

ol

+33  INSTRUMENTATION

.331  INSTRUMENTATION (POWER FACS)
INSTRUMENTATION

.4 RELICT CHANNEL
v41  SHORE PRDTECTIUN
411 EXCAVATION | o
DUERBURTEN STRIFPING-2/ THK  2s200

412 FILL
DUNF & SFREAD
FILTER MAT’L - 2/ LAYER 2,200
ROCK SPALLS/RIF RAF-37 AVE 1,300
SHOKRE FROTECTION N
RIF RAF | 245000 .
WASTE ROCK , 54,000




D R I . Ay .

RREREN T L ! L. ST, . . . .t . A
.~ - . N - : L. S : R A [ N .
' . . .t Lo e e ey : S . . - N M ‘~:v"&¥' S
a’ ) B g R . 3 . -

SUSiTRﬂ HYOROELECTRIC PROJECT datel 31-JAN-B82
EEASIRILITY STUDY ESTIHATE — ACRES AMERICAN ' filed WAEBSI.DATISS
WATANS - *REVISION 3f | pade! 135

. o
ITEM DESCRIFTION ' QUANTITY UNITS UNIT FRICE AMOUNT TOTAL REMARKS
§ $ 000 $ 000

44  CHANNEL FILTER BLANKET

442 FILL ‘ |
COARSE FILTER ' 219005000
FINE FILTER 251807000
RIF RAF 1825000

443 FOUNDATION PREF
CLEARING & GRURBING 140
SURFACE GRALING - 396305000

.5 TUMNEL SPILLWAY |
,51  TUNNEL SFILLWAY — (INTAKE
CIVIL WORK INCL IN POWER IN-
TAKE - SEE 332,65 OUTLET CI-
VIL WORK INCL IN 332.51)
511 EXCAVATION
CTUTINLET (SEE 332.611)
GUTLET (SEE 332,521)
TUNNELS :
ROCK HORIZONTAL
ROCK INCLINEL

513  SURFACE FREF/GROUTING
SURFACE PREFARATION
IMLET (5EE 332.613)
DUTLET (5EE 332.5Z3)
TUNNELS o 3234300

.514  CONCRETE & SHOTCRETE
TNLET (SEE 332,614)
QUTLET (SEE 332,524)
TUNHELS |
" COMCRETE LINING 275200
 CONCRETE DUERBREAK 6° 61200
- 3% SHOTCRETE 125060
3" SHOTCRETE 295100

,51%  SUFPORT & ANCHORS
INLET (SEE 332,615)
QUTLET (SEE 232.525)
TUNNELS |
ROCKEOLTS 1 @ &
STEEL WESH
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GUSITNA HYDRODELECTRIC PROJECT
FEAGIRILITY STUDY ESTIMATE - AERES ANERICA
WATANG - *REVISION 3*

ITEM DESCRIFTION

QUANTITY

-

. _ L | - R R R - . . - 3 s . .
3 : . - - i " - :

UNITS

J1-JAN-82

WAERS3.DAT336

UNIT FRICE REMARKS

i o mas

+51C  MECHANICAL
INLE

TRASH RACKS/BUINES
GATE EQUIPHENT
STOFLOG BUILDES

DUTLET o o
FIXEN CONE VALVES-&+1SFARE

 RING FOLLOWER GATES -

STEEL MANIFOLD LINER
HISC MECH EQUIFHENT

MAIN (CHUTE) SPILLUWAY (INCL

CIVIL WORKS FOR TUNNEL SFILL-
WAY OUTLET - SEE 332,51)

521 EXCAVATION
AFFROACH

OVERBURIDEN
ROCK USEAELE
ROCK WASTE

CONTROL STRUCTURE

{10 END' OF ROLLEAY)
QUERBURTIEN
ROCK WASTE
ROCK USEABLE (INCLINEI)
| ~ ROCK USEABLE (VERTICAL)
UFFER CHUTE |
(END' ROLLWAY TO STA 11400)
OVERBURDEN
ROCK WASTE -
ROCK USEABLE (INCLINED)
ROCK USEAKLE (VERTICAL)
LOWER CHUTE
(STATION 11400 TO 17+00)
| QUERBURDEN
ROCK WASTE |
ROCK USEAELE (INCLINEL)
 ROCK USEABLE (VERTICAL)

'UALVE ELOCK/FLIF & DUTFALL

(FROM STA 17400 TO ENIN FLIF)
OUERBURTEN
ROEK WASTE
ROCK USEAELE (INCLINED)
- ROCK USEABLE (VERTICAL)
IRATN TUNNEL 4

I ] DV o

31300

v O O b

464y000

318+500

441000

859500
18300
374300
763300

104:500

773500
215,000
134,000

795500
435500
107+500
455000

- 525000

71,000
3161000
585000

Ls

EACH

- 8ETS

18
EACH

TON -

LS

LGl O

EIPITI D

J

o

2/3
2/3
9/3



SUSITNA HYDRDELECTRIC FROJECT ' ' dates 31—JAN-82
FEASIRILITY STUDY ESTIMATE - ACRES AMERICAN : filet! WAERB3.DATISA
WATANA - °“REVISION 3* radei 17

- ITEM DESCRIFTION | | QUANTITY UNITS UNIT PRICE ANGUNT TOTAL REMARRS

5 $ 000 $ 000

ROCK HORIZONTAL 45500 ' 273

 ROCK INCLINED 3,000 | 2
RIVER CHANNEL

ALLUVIUH EXCAVATION 1,10050G0

/522 FILL | |
GRANULAR HACKFILL 55000
THFERVIOUS 15000

»523  FOUNDATION PREF/GROUTING
FOUNDATION FPREF
SPILLWAY
ROCK HORIZONTAL. 24045000
ROCK _INCLINED 147,000
CONSOLIDATION GROUTING
DRILL HOLES 342000

_ CEMENT 54:000
GROUT CURTAIN (SEE 332.313)

+324  CONCRETE & SHOTCRETE

CONC AFPROACH & STRUCTURE
CONCRETE OUTERUALLS .
CONC FIERS (FULL LENGTH)
CONCRETE LECK
CONCRETE ROLLWAY SLAES
CONC OVEREREAK 12°H/&%V
REINFORCING STEEL
CONCRETE CHUTE
CINEL BOX DRAIN GALLERIES)
(FROM END OF ROLLWAY)
CONCRETE SLAE
CONCRETE WALLS
CONC OVEREREAE 1B*H/6™V
REINFORCING STEEL
CONCRETE UQLUE ELOCK/FLIF -
% OUTFALL
CONCREYE ELOCK/RUCKET
CONCRETE DUTFALL LINING
 CONC GUEREREAR 127H/&*V
REINFORCING STEEL
CONCRETE TRAIN GALLERY
CONCRETE SLAR ?
5% SHOTCRETE DOME
REINFORCING STEEL
CONC OVEREREAK &

OILIPARI ™
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SUSITNA HYDROELECTRIC FROJECT. date! 31-JAN-B2

FEASTRILITY STULY ESTIMATE - ACRES AMERICAN | file! WAEESZ.DAT$56
WATaNA - *REVISION 3° pade; 18

ITEHW DESCRIFTIDN : GUQNTITY UNITS UNIT PRICE AMOUNT TOTAL REMARKS

o

$ 5 000 % 000 ]
,525  SUFFORT & ANCHORS
DRATNABE TUNHEL
STEEL SUPFORT
STEEL MESH

RUChBDLTSgHRgI?éGE GALLERY
ROLRBGLTS CHUTE & STRUCTURE

@ 15!
EDChEDLTS gQ%UE BLOCK/RUCKET

ix g’
'SLRB/NQLL ANCHORS .
1* e 10’ 2+300

2527  DRAINAGE
BHILL HOLES

ROX DRAINS (TO DRAIN TUNNEL) 545000
3% RELIEF 540

020 MECHANICAL
GATE EQUIFMENT
STOFLOG GUIRES
STOFLOGS INC FOLLOWER

.53  EMERGENDCY SFILLUAY
\531  EXCAVATION
{INCLUDING ERIDGE & FUSE FLUG)
OVERBURDEN
ROCK USEARLE
ROCK WASTE

532 FILL |
FUSE FLUG | 275000

\533  SURFACE FREP/GROUTING

SURFACE FREF (UNDER -

FUSE FLUB) o

| INCLINED ; 41700
HORTZONTAL 425000

CONSOLIDATION GROUTING u
DRILL HOLES 131800
CEHENT | 13v800

BROUT CURTAIN (BEE 332.313)




SUSITHA HYDROELECTRIC FROJECT . ‘ datet 31-JAN-B2
FEASIRILITY- STUDY ESTIMATE - ACRES AMERICAN file} UAEBSI.DATSS6
WATANA — *REVISION 3° pade’ 19

ITEM DESCRIFTION ’ ' QUANTITY UNITS UNIT PRICE AMOUNT  TOTAL REMARKRS

e ——

5 % 000 $ 000

,535  SBUFFORT & ANCHORS
ROCKROLTS 1* @ 15/

,53F  EBRILGE
| BRIDGE

.6 FOWER INTAKE (INCL INLET 8 IN-
LET STRUCTURE CIVIL WORKS FOR
TUNNEL SEILLWAY - SEE 332.5)
.61  INTAKE STRUCTURE
611 EXCAVATION
QVEREURDEN 5245000
ROCK USEARLE 153041000
ROCK WASTE - 1385000

613 BURFACE FREPARATION
HORIZONTAL 27+000
TNCLINED 225400

614  CONCRETE & SHOTCRETE
STRUCTURE o
CONCRETE STRUCTURE 1255000
REINFORCING STEEL Br130
CONC OVEREREAK 12'H/6°V 21400

,615  SUFFOKRT & ANCHORS
STRUCTURE .
ROCKROLTS 1* @ 18® - 400

,61C  MECHANICAL
7 TRASH RALKS/GUILES
BATE EQUIRHENT
EULKHEAD GATE GUIDES
RULKHEAD GA' 3 INC FOLLDUER
SHUTTER WITH GUINES
TCE RULKHEAD WITH HOIST
ICE RUCKHEAR GUIDES
INTAKE SERVICE CRAME
RUBBLER SYSTEH

W10 INTARE BUILDING
INTAKE BUILDING

4

ki faie £¥a Cbs O bt O O O
£ 6] GIL DI ST T

Ll
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SUSITNA HYDRBELECTRIC PROJECT : datei 31~-JAN-B2

FEAGIEILITY STURY ESTIMATE — ACRES AMERICAN - ; filel WAERS3 , DAT 54
WATANA — "REVISION 3* rage; 20

ITEM DESCRIFPTION QUANTITY UNITS UNIT FRICE ANBUNT - TOTAL REMARKS

| § $ 000 & 000
.7  SURGE CHAMEER
.71 SURGE CHAMRER
‘311 " EXCAUATION

CHAMBRER ROCK 101,000
YENT SHAFT ROCK - 25200

,713  SURFACE PREFARATION
SURFACE FREFARATION 78,100

»714  CONCRETE & SHOTCRETE

" CHAMEER
CONCRETE ‘ 63000
4" SHOTCRETE 385400
REINFORCING STEEL 300
CONCRETE OVERBREAK 1000

VENT SHAFT

2' SHOTCRETE A 5,900

.75 SUPFORT §& ANCHORS
CHAMEER

NI NN

ROCKEOLTS 1* @ 25/ 570
ROCKROLTS 1* B 15/ 2,110
STEEL SUFFORT | b6
STEEL HMESH 281900
VENT SHAFT

ROCKBOLTS 3/4% @ & | 370
STEEL HEGH | 1,200

717 TRAINAGE |
HOLES (IN CHAMBER CROWN) 172500

+71C  HECHANICAL
STOFLOG GUIDES

STOFLOG INC FBLLUWER
CRANE

Gisd  Oddy

+8  FENBTOCKS
»81  PENSTOCKS
«B11_ EXCAVATION
TUNNELS : :
ROCK HORIZOWTAL 535400
ROCK INCLINEDT 341000
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SUSITNA HYDROELECTRIC FROJECT | o date! 31-JAN-82
FEASIRILITY STUDY ESTIMATE - ACRES AMERICAN filel WAERS3.IAT334
WATANA — "REVISION 3° rades 21

ITEM DESCRIFTION ‘ OUANTITY UNITS UNIT FRICE AMOUNT TOTAL REMARKS

$ $ 000, $ 000

o, i,

.13 SURFACE FREF/GROUTING
SURFACE FREFARATION |
TUNNELS 48954600
CONTACT GROUTING . |
CONTACT GROUTING S
CONSOLIDATION GROUTING
CONSOLINATION GROUTING 1

,B14  CONCRETE % SHOTCRETE
CONCRETE LINER -
REINFORCING STEEL 34
3* SHOTCRETE
2* SHOTCRETE
~ CONC OVERBREAK &°
CONCRETE FLUG
CONC OVEREREAK FLUG

+815  SUFPORT & ANCHORS
ROCKROLYE 1* @ 257
ROCKROLTS 1* @ &7
STEEL MESH
SUFPORT STEEL

818  STRUCTURAL - MISC STEELWORK
' STEEL LINER

RENTRIRIRENIN

IGIW

»2  TAILRACE WORKRS (1 FORTAL WITH
TUNNEL COMBINED TAILRACE/DIV-
ERSION INCL IN DIVERSION
WORKS 332.21) ,

«?1  TAILRACE TUNNELS/FORTALS
+711  EXCAVATION
TUNMNELS
ROCK 135:000
FORTALS

OVERBURDEN L T 9200
ROCK USEAELE — 465000
ROCK WASTE 147300

.313  BURFACE PREFARATION
FORTALS | |
HORIZONTAL | . 400
| ~ INCLINED 51000
TUNNELS o
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SUSITHA HYDRDELECTRIC PROJECT ‘ _ date} 31-JaN-82
FEASIBILITY STUDY ESTIMATE ~ ACRES AHERICAN file} WAERS3.DAT34
_ WATANA — *REVISION 37 padet 22
ITEM DESCRIFTION : BUANTITY UNITS UNIT PRICE AMOUNT TOTAL REHARKS

$ $ 000 - % 000

TUNNELS , 4285400

,914  CONCRETE & SHOTCRETE
TUNNELS - | —
CONCRETE LINING 145500
CONCRETE OVEREREAK &° 72500
3% SHOTCRETE | 445500
REINFORCING STEEL 22
FORTAL ﬁ |
CONCRETE RASE SLAK 100 .
CONCRETE WALLS 25500
CONG DVERBREAK 12°H/4'V 110
REINFORCING STEEL 195

215  SUFFDRT & ANCHORS
TUNNHELS .
ROCKEOLTS 1° @ 12/ 2,850
ROCKROLTS 1* @ 97 &00 -
STEEL MESH 141,700

ROCKEOLTS 1 @ 15 50

.21C  MECHANICAL
" S5TOPLOG GUIDES
STOPLOG INC FOLLOWER

GILIGIl] | GIdtn]

FORTAL

333 WATERWHEELSs TURBINES & GENERATORS
7,1 TURBINES & BOVERNORS
11  TURKINES & BOVERNORS
111 SUPFLY
112 INSTALL

.2 GENERATORS & EXCITERS
.21 GENERATORS & EXCITERS
| (SOPFLY & INSTALLY
,311  GENERATORS & EXCITERS
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SUSITNA HYBRDELECTRiC FROJECT . . dated 31-JAN-B2
FEASIBILITY STUDY ESTIMATE - ACRES AMERICAN filei WAEBS3.DAT:54
WATANA - °"REVISION 3* rages 23

ITEM DESCRIFTION QUANTITY UNITS UNIT PRICE ﬁﬂDUNT TOTAL REMARKS

- -

i

% , $ 000 $ 0600

334  ACCESSORY ELECTRICAL EQUIFMENT
+1  CONNECTION» SUFFORTS 3 STRULT,
+«11  STRUGTURES
(SUFFLY & INSTALL)
+12  CONRUCTORS & INSULATORS
121 GENERATD ISOLATED FHASE BUS
¢122 HV FOWER CABLES & ACC
+133 LV POWER CABLES & ACC
«124  CONDUCT CABLES & ACC
- +125  GROUNDIRG SYSTEM
CONRUITS & FITTINGS
«131  CONDUITS & FITTINGS

.2 SWITCHGEAR & CONTROL EQUIFMENT
| AUXILIARY TRANSFORMERS
v211  AUXILIARY TRANSFORWERS
CIRCUIT BREAKERS GEN
,221  CIRCUIT EREAKERS GEN
SURBE PROT & GEN CURICLES
231 _ SURGE FROT & GEN CUE
SWITCHROARDS
241 SWITCHROARDS
aUX. FOWER EOPT-INCL RAT
L2517 AUX. FOWER EQUIFMENT

+3 _ CURICLES & AFFPURTENENCES
+31 _CONTROLsRELAY % METER. ERIS
+311  CONTROLsRELAY & METER, BOARD
»32  CONPUTER COMTROL SYSTEM " v o
- 4321  CONPUTER CONTROL SYSTEM INCL IMN TRANB-EMS
+33_ SUFERVIS. & TELEMETER. 8YS. ‘
331 ~ EUFERVIS & TELEMETER §Y8 INCL IN TRANS-ENS

4 FOWER TRANSFORMERS
41 POWER TRANSFORMERS
411  FOWER TRANSFORMERS

v5  LIGHTING SYSTEM |
51 POWERHOUSE & TRANS. BALLERY
511 POUERHCUSE & TRANS. GALLERY
W52 ACCESS TONNELS & ROADS
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SUSITNA HYDRDELECTRIC FROJECT

FEASIRILITY STULY ESTIMATE - ACRES ANERI

WATANA — *REVISION 3°

ITEM DESCRIFTIODN

e o b

,521  ACCESS TUMNELS & RDALS

.& MIBC., ELECTRICAL EGUIFMENT
.61  HISC. ELECTRICAL EQUIFHENT
.511  MISC, ELECTRICAL EQUIFMENT

.7 SURFACE ACCESSORY ELEC EQFHT
,71 34,5 EQUIPMENT .
711 SUITCHROARD
,712  CARLES |
713 TRANSFORMER 34/5/4.16
713 TRANGFORMER 34.5/480
.72 LU TD SPILLHAY INTAKE -
,731  4,18KV CABLES
,722  ABGKV CAELES
,73  NIESEL STANDRY
,731  DIESEL STANDRY
,74  EXTERIOR LIGHTING
,741  EXTERIOR LIGHTING
.75  WIHIC BOARD - CONTROL EBLOG
,751  HMIMIC BCARD - CONTROL ELIG

335  WISCS. POWERFLANT EQUIFMENT
1 AUXILIARY SYSTEMS - UNLERGROUND
.11 GTATION WATER SYSTENS
,111  STATION WATER SYSTEMS
12 FIRE PROTECTION SYSTEHS
" ,121  FIRE PROTECTION SYSTEMS
.13 COMPRESSER AIR SYSTEMS
,131  CONFRESSED AIR SYSTEMS
.14 DIL HANDLING SYSTEMS
' 141 OIL HANDLING GYSTEMS
.15 ~ DRAINABE & LEWATERING
151  DRAINAGE & LEWATERING
,16 ' HEAT.y VENT, & COOLING GYS.

HEAT,.» VEHT. & CDOLING SYS.

’131
,17  HISCELLANEDUS
w171 HISCELLANEDUS

QUANTITY

g w04 e

e i . D e o Wt

P P el & Lo

¢

T T i

- - . : - - R
P c & . E . tL - Lo A R Too. -~ N N B . : . . - - - .

UNITS

date! 31~-JAN-B82
- WAERS3.DAT§56

REMARKS

a———— i i S Sk >

UNIT FRICE

oy e s Foe e o 5 a6 o

LS
LS

LS -

SETS
L5

LS

LS
LS

LS
R
LS

LS
LS
LS
L§
LS

T
LS
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SUSITNA HYLRDELECTRIC PROJECT date! 31-JAN-B2

FEASIRILITY STUNY ESTIMATE - ACRES AMERICAN file! WAERSI.DAT}S4
WATANA - *REVISION 3° | ragel 35
ITEM DESCRIFTION | QUANTITY UNITS UNIT FRICE AMOUNT TOTAL  REMARKS
{ | $ 5 000 $ 000

,2  AUXILLIARY S5YS - SURFACE FACS
w21 AUX 8YS - SURFACE FACS
211 AUX SYS - SURFACE FACS i LS

. +3  AUXILIARY EQUIPMENT
i +31  FOWERHOUSE CRANES

311  FOWERHOUSE CRANES 2 EACH 3
,32  ELEVATORS f
,321  ELEVATORS 1 LS
.33 ' NISC. CRANES & HOIST
,331  MISC. CRANES & HOIST 1 LS
.34  MACHINE SHOF EQUIFMENT |
,341  MACHINE SHOF EQUIFMENT 1 LS
.4  BENERAL STATION EQUIFMENT
GENERAL STATION EQUIFHENT 1 LS
.5 COMMUNICATIONS EQUIFMENT
| COMMUNICATIONS EQUIPHENT 1 LS
334  ROALS, RAIL & AIR FACILITIES
.1 ROADS | |
i1 RIDNEER ROALS & BRIDGES
,111  BOLL CREEK-TEVIL CANYON
ROAD (12,31 HILES)
CLEARING 113 ACRE 3
 WASTE EXCAVATION 324,598 CY 3
COMMON EXCAVATION 2911163 CY 3
ROCK EXCAVATION | T CY _
RORROW | | 0 CY | : S o
18° CULVERTS | 3y4640 LF | .
36* CULVERTS o | Lg 3 f
ERIDGES 0 &F
-1 RASE MATERIAL | 641484 TON 3
FAERIC 3,192 5Y 3
-  MAINTENANCE

HAINTENANCE | 25 HI/YRS | 3
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SUSITNA HYDROELECTRIC FROJEET

FEASIRILITY STUDY ESTIMATE - ALRES
WATANA ~- *REVISION 3°

ITEX DESCRIFTION

.7 *

QHERICﬂﬂ

RUANTITY

. K . . - e PR I R y ,
. - A . [} - - . K LTy . . R -
“ m h 3 e | :

DEVIL LQNEBN-MATANA
ROADR (41,35 HILES)

CLEARING

WASTE EXCAVATION
CONNON EXCAVATION
ROCK EXCAVATION
EORROU

18* CULVERTS

32* CULVERTS
ERIDGES

D-1 BASE MATERIAL
FABRIC

369
855,321
619/500

0
Fy200
"1
0

2225640
Lﬂ?l%ﬁ

UNIT PRICE

§

AMOUNT TDTQL

Ty
-4
o,
N * !

. - - - - 8 N L~ i -

date! 31-JAN-B82
file! WAERSI.DAT#S&
padel 26

 REHARNS

$ 000

HATHTENANCE
HAINTENANCE 83

DEVIL CANYON LOW LEVEL CROSS-
CROSSING (7.88 MILES)

CLEARING

WASTE EXCAVATION
COMMON EXCAVATION
ROCK EXCAVATION
RORROW

18* CULVERTS

34 + CULVERTS
RRILGE

I-1 BASE HATERIAL
FAERIC

170

498:843

549+417
749;64%
52100

i

1
361906
| 0

HAINTENANCE

HATNTENANCE i18 MI/YRS

112 . FERMANENT ROADS & BRIDGES

+121  FARKS HWY-GOLD CREER
R & M SEGMENT B-1 13.24 HILE

CLEARING

WASTE EXCAVATION
COMNMON EXCAVATION
Rﬁﬁh EXCAVATION

RORROW

NFS GURBASE MATERIAL

~ BRADE *a&* RASE MATERIAL
-1 PéSE HATERIAL

&, U, SURFACING

210
5755480
- 5765180

T E3YEa0

1265400

1345500

741480
- 31+080

284462

ACRE
CY




SUSITNA HYDROELECTRIC FROJECT o
FEASIRILITY STUNY ESTIHATE - ACRES AMERICAN
WATANA - "REVISION 3°

. . - N L DA, “ - . [ " = - S N - L NE R ! . - R . R o o Tt .
i 1 9 i ; N . . - - o - s -
E . ) 4 : 3 3 .
1 B3 0 s 8GR e -l G At O3h O g B EE G mB NN PR I8 BN
. } y " P R . 2 - . 3
. .

i DESCRIFTION QUANTITY UNITS UNIT FPRICE
GUARDRAIL 9,800 LF
18" CULVERTS 74055 LF
35" § CULVERTS e LS
FAERIC 184844 gY
THAW PIFES 71555 LF
TOFSOIL & SEED 120 ACRE
TRAFFIC CONTROL TDEVICES 13,3 MILE
BRIDGES 905440 SF
MAINTENANCE
HAINTENANCE 13,3 MI/YRS
»  GOLD CREEK -LEVIL CANYON
R &  SEGNENT B-2 12,31 MILE
MAIN ROAI . |
CLEARING 28 ACRE 3
WASTE EXCAVATION 97,892 CY I
COMMON EXCAVATION 44,772 CY 3
ROCK EXCAVATION 23,625 CY
EORKOW 4145311 cY 3
NES SURBASE MATERIAL 1345750 £y
GRADE 'A' BASE MATERIAL 591150 B
-1 BASE MATERIAL 28B40 TON
A. C. SURFACING 261429 TON
GUARTIRAIL 41700 LF
18" CULVERTS 45950 LF 1
I4* 4 CULVERTS 1 Ly |
FARRIC 5,585 5y 3
THAW FIFES 8,845 LF 3
TOPSOIL & SEED 84 ACRE
TRAFFIC CONTROL IEVICES 12 MILE
BRIIGES D &F
MAINTENANCE |
HATNTENANCE 180 MI/YRS
IEVIL CANYON - WATANA
R SEGHENT A-2 41,25 HILE .
AIN ROAL o
ELEARIQG, 207 ACRE 3
WASTE EXCAVATION 4811179 cY 3
COMMON EXCAVATION 9845473 cY o3
ROCK EXCAVATIDH 1449527 cY
EORROW 735145 CY 3
NP5 BURRASE MATERTAL 424,710 CY
GRAIE *A' BASE NATERIAL 231,739 CY

{ 31-JaN-82
: HgEBS3oBﬁT?56
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SUSITNA HYDROELECTRIC PROJECT
FEASIRILITY STUDY ESTIMATE - ACRES AMERICAN
WATANA - *REVISION 3*

DESCRIFTION

AIRSTRIF

-1 RASE MATERIAL

A, C. SURFACIHG
GUARDRAIL

i8* CULVERTS

34 4+ CULVERTS

FAERRIC

THAW FIFES

TOFS0IL & SEED

TRAFFIC CONTROL DEVICES
RRIDBES

MAINTENANCE

HAINTENANCE N

SITE ROALS

SITE ROALS
HATNTENANCE

RAIL FACILITIES '
RAILHEAD-GOLL CREEK
RAILHEAL

CLEARING

WASTE EXCAVATION

COMMON EXCAVATION
GRADE 'A°® FASE MATERIAL
I-1 BASE MATERIAL

AL, SURFACING

TOFSOIL 2 SEED

RAILYARD CONTROL IEVICES
SUBBALLAST

TRACKAGE

IOCK LUMBER

HAINTENANCE

HAINTENANCE -

STRIF
FERMANENT AIRSTRIF
TEMFORARY AIRSTRIF

e

QUANTITY UNITS
9465704 TON
BBy557 TON

A=030 LF
13+840 LF
_ 1 LS
341874 sY
245335 LF

326 AC

41 MILE

0 8F

248 MI/YRS

264 MILE

24 MILE
25 ACRE
78:000 cYy
5055000 CY
43900 CY
2r400 TON
23200 TON
15 ACRE
i LS
255800 CY
19700 LF
14 HEF

15 YEARS

1 18

UNIT FRICE

£

- ST B S : o '& a2 ST : . ."' T !.. i N 4 L P . N ot - . Ve . R . . . T . . . . X
Lo . _ . § Cel _ . _ . ; .. - . . __ . B T - ”
= 3 . - . . : . . ,i . I . s ; . B ) .

< 3 y " . q g L 3 ag . P ol e 3 y o .

e

date! 31-JAN-82

sile! WAERS3,DATiS4

padal 2B

AMOUNT ToraL REMARKS -
$ 000 5 000

3
3
I
3
3
3
3
3
3 ,
3 o
3 t
3 - /
3 i
3 5
3 B

od
°
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SUSITNA HYDROELECTRIC FROJECT ‘ , | | date’ 31-JAN-82
FEASIRILITY STUDY ESTIHATE ~ ACRES ﬁHERICAN o file! WAEBS3,DATIOG

WATANA - 'REVISION 3° padat 29
IESCRIFTION | | ﬁUANTITY UNITS UNIT FRICE AMOUNT TOTAL  REMARKS

5§ $ 000 & 000

Y

" TRANSHISSION FLANT

LAND & LAND RIGHTS
LANE % LAND RIGHTS
TRANSHISSION
SURSTATIONS (4 SITES)

SURSTATION & SWITCHING STATION
SURSTATION & SWITCHING STATION
STRUCTURES & IMPROVEMENTS
el SWITCHYARD
«11  SWITCHYARI

SUBBTQTION/SNITCHINB 5TA EQUIF
SUBQTRTIUNg%géTCHINB STA EQUIP

WILLOW

RNIK ARH
UNIVERSITY
TEVIL CANYON

WILLOW ENERGY MMGHMT SYS (ENS)
EQFMT & SYSTEM COSTS
HICROWAVE COMMUN EQFMT
ENS CONTROL CENTER BLﬁG &
WATANA & DEV CaN (i
FLANT HONTR 2 CNTRL EQFMT)
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SUSITNA HYDROELECTRIC FROJECT
FEASIRILITY STURY ESTIMATE - ﬁCRES AMERICAN
WATANA - *REVISIDN 3°

date! 31-JAN-82
file! WAERS3.DATISS
pagel 30

QUANTITY UNITS UNIT FRICE ANOUNT TOTAL REHARKS

354

-~

355

359

387

390

s $000 % 000 T R
STEEL TOWERS & FIXTURES
STEEL TOWERS & FIXTURES
" TOMERS (INCLUDING FOUMDATION
2 HARDWARE)

- 29447 EACH - = 3

OVERKEAD CONRUCTORS & DEVICES
OQVERHEAD EUNBUCTSRS % DEVICES T
CNIOCTRS 2 » 954 kemil/rhase 555 v MILE
SHIELD WIRE 2378%» 2 CIRCUIT)
SUBﬁﬁRINE CARLES (&) ' i LS

ROADS & TRAILS
ROALS £ TRAILS |
ROADS & TRAILS 200
CLEARING 8 ROAIS 170

MILE
HILE

GENERAL FLANT

LAND & LAND RIGHTS
LAND & LAND RIGHTS
INCLULEE IN 330

STRUCTURES & IMPROVEMENTS
STRUCTURES & INFROVEMENTS
INCLUDED IN 331.2



SUSTTNA HYDRDELECTRIC PROJECT |  date! 31-JAN-82

" FEAGIRILITY STUNY ESTIMATE - ACRES AMERICAN , L file{ WAERSZ.DATiS6
{ | WATANA - "REVISION 3° | , radel 31

ITEM DESCRIPTION AUANTITY  UNITS  UNIT PRICE AMOUNT  TOTAL  REMARKS

| $ $ 000 §.000

. 391  OFFICE FURNITURE/EQUIFNENT , | | | .
SR OFFICE FURNITURE/EQUIFHENT E - , ' ,@
L

392 TRANSFORTATION EQUIFHMENT | - ‘ ' ‘ B

. TRANSFORTATION EQUIFHENT B | s ' , N
. 393 STORES ERUIFMENT

STORES EQUIPNENT ; R e

394 TOOLS SHOF & GARAGE EQUIPMENT
TOOLS SHOF % GARAGE EQUIFMENT K

395  LAEDRATORY EGUIPMENT |
LARORATORY EQUIPMENT R

- 396  POUWER OPERATED EQUIFMENT
‘ FOWER OFERATED EQUIFMENT R

EﬂﬁﬁUNICﬁTIGNB GUIPHENT



e

SUSITNA HYDROELECTRIC FROJECT . date! 31-JAN-82
FEASIRILITY STUDY ESTIHQTE — ACRES AMERICAN S Tile! WAEES3.DATiSé
WATANA ~ °"REVIBION 3* raded 32

ITEM DESCRIFTION o QUANTITY UNITS  UNIT FRICE ﬁﬂﬂﬁ T TOTAL REMARKS -

5 5 000§ 600

T

COMMUNICATIONS EQUIFMERT -

ISCELLANEQUS EQUIFMENT
© NISCELLANEQUS ERUIFMENT

OTHER TANGIBLE FROFERTY
OTHER TANGIBLE FROPERTY
OTHER TANGIBLE PROFERTY

- INIIRECT CODSTS

TEHPDRQRY CBNSTRUGTIBN FACILITIES
TEMFORARY CONSTRUCTION FACILITIES
{INCLUDEDR IM DIRECT COSTS)

- CONSTRUCTION EQUIFHENT
CONSTRUCTION EQUIRNENT
(INCLUTED IN DIRECT COSTS)

I MAIN causrnucrxnﬂ;caaF |
o1 MATN CONSTRUCTION CAME
.11 'GITE FREFARATION

- CLEARING & STRIFFING
FINE BRADE
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SUSITNA HYDROELECTRIC PROJECT ' “ , ' . date! 31-JAN-B2
FEASIRILITY STUDY ESTIMATE - ACRES AHERICQN - Tile! WAERS3.DAT#S4
WATANA - 'REUISIDN 3* | rades 33

ITEM DESCRIPTION ' ' , QUANTITY UNITS  UNIT FRICE AHDUNT TOTAL  REMARKS

§ $ 000 % 000

INSTALL GRANULAR FAL ~ 8855000 LY
CONSTRUCT ROADWAYS _
MAIN ROALS IN CAMP [3471 105200 LF
- CONNECT, RD TO ACCESS RBs 1,800 LF
DRAINAGE , |
BITEH DG 271000 LF
CULVERTS 17200 LF
PERIMETER FENCING o |
PERINETER FENCING 11,000
FARKING AREAS
FARKING AGEAS | 4 \ | |
PLUG-INS 500 | ( 3

+12 BUILDINGS
BACHLR BGRMS—iOB HAN CHPLX
BACHELOR DIDRMS-MBMNT-TYFE A
BACHELDR IORMS-MGMNT-TYPE E
GUEST HSS-1 EA DWN/MGR/CON
CAMF NANAGER’S OFFICES
STAFF CLURHOUSE
EINING HALL .
DINING HALL
RECREATION BLIG.
RECREATION ELIDG.

~ GYMNASIUM

SECURITY OFFICE -
FIRE STATION :
SDILS/MATERIALS LAE,
HQINTENANCE BLIG,
WAREHOUSE - MANAGERS
WAREHGJSE - FODD' SERVICE
CDNHUNICQTIGN BLIG,
HOSFITA

ICE RINh
RANK

STGRE

LAUNDRY , ; y

BUIMMING FBDL ; ; ‘ ‘ , v 100' # 1207

PERMAWALK . o ' , : :

& FEET bIBE ' 0 ' i '

10 FEET WILE

18 FEET WIDE

13 UTILITIES
TWATER |
SUFFLY- SYSTEH

267
2B u
241 'Y
2B u
307

507
1201 s
1207 % =
1207
120’ noauyr
2007 3 2007
307 % 60°
40 » BOY
40 x BO*
B0’ x 100¢
1207 « 16&%

0!

. Lkl
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SUSITNA HYDROELECTRIC PROJECT

FEASIBILITY STUDY ESTIMATE - ACRES AMERICAN

| WATANA - *REVISION 3°
ITEM DESCRIFTION

QUANTITY

UNITS

) . . . . - . i .' ~A’-." .- ) - - B ST R Tt v e '.“. ot . e L L K . R R B " . PRI GRY . . . ~".l . . e .- -
- e K. 2| QIIIE : ] QIHIP' 'illlib 1.!." 1"'.' d!!l' SlS '*llili l!lll‘ il'll liili - TN @!II' .
: ‘ v : - ’ = .

UNIT PRICE

lt'.é."':

date! 31-JAN-B2
fll&s UQEBSK DAT;S&
rade! 34

AMDUNT ~ TOTAL  REMARKS

INTAKE — 3.4 HG FONI
FUMF_STA -~ 1200 GFM
BOOSTER PUMF STA - 1200GFM
SUFPLY LINE - 2 LINES -

TREATﬁENT FLANT - 1.7 MBD

BACK-UP WELLS
DISTRIRUTION -
LINE TO CAMF ~ 2 LINES -
 RESERVODIRS —~ 1 @ 1.7 MG 8
" PUNF STA - S500GPH
DISTRIBUTION SYSTEH
n§§;RIB LINES-RURIED

&"
DISTEIBHT LINE UTLDR
12* NI
6* DI
4% T
HYIIRANTS °
HEAT TRQCING
6’ FIFE
4* PIFE
VALVES
UALVES
.. UTILINORS
UTILIDORS
SEWABE
COLLECTION SYSTEM
4% FIPE y
(5' PIl‘E ) Y
8" PIFE
12" PIFE
16" RIFE
' HEQT TRACING

H

8!
121

167
UTILIBQRS

UTTILINORS
TREATHENT FLANT
SKINHING TANK

LAGOONS . - 1 @ 3B5Y » 205"

RRC’s

£

§ 000§ 000

1-8%»1-B S LTTLIRHT

1-6*1 1-8* sITILDRS HT
1@ 1,4 KB

8 4@ 280 x 155'1
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' SUSITNA HYDROELECTRIC FROJECT , | daﬁe:v31-JAN;82
FEASIRILITY STUDY ESTIMATE - ACRES AMERICAN ' file: WAERS3.DATiD&
WATANA - *REVISION 3° - ; ‘ raged 39

ITEH DESCRIFTION - ‘ QUANTITY UNITS ~ UNIT PRICE  AMDUNT = TOTAL  REHMARRS

o o, i o

$ $ 000 4 000

-~ EACH
EACH
EACH
EACH
EACH
EACH
EACH

LF
EACH

FHYS/CHEM UNIT
CLARIFIER
TISINFECTION
HEAT FUMP
THICKENER
FILTER FRESS
TRYING BELS
QUTFALL LINE [10°3
QUTFALL
RUILDING
EBﬂTRDLSIINSTRUHENTﬁTION
FIFINGy VALVESs FITTINGS
LARORATORY
ELECTRICAL o
ELENERATING STATIONS
RUTLDINGS
GENERATORS L850 KU
TAY TANK
FUEL STORAGE TANK
SUESTATION
IISTRIEUTION
LIGHTING
FOLE MOUNTED LUMINAIRS
FLOOD LIGHTS
FIRE ALARN SYSTEM
FIRE ALARM SYSTEM
TELEFHONE SYSTEM
CANP (WIREY
MICROWAVE
TY/RAIID STATION
TY/RARID STATION
SOLID WASTE FACILITY
SOLIL WASTE FACILITY

FOL
BARAGE/HAINTENANCE RLIG
TANKRS
50200 GAL
100000 GAL
EARTHWORK
CLEARING & bRBBBING
RERNMS

FIPING
FUEL STATION

P e e and

T AT AT

L N OILI DTN
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SUSITHA HYDROELECTRIC FROJECT

FEASIRILITY STUNY ESTIMATE - ACRES AMERICAN
WATANA - "REVISION 3t

 ITEM DESCRIFTION

datel 31-JAN-B2
file! WAEBS3.DATIG6
padetl 36

UNIT PRICE AMOUNT “TOTAL

$ $ 000 % 00O

QUANTITY UNITS  REMARKS

.2 MAIN CONSTRUCTION VILLAGE
«21 SITE PREPARATION S
CLEARING & STRIFFIHB ; 130

TOTAL &=%»236,000 SF
FINE GRALING 0 v
835:000

3
INSTALL BGRANULAR Pﬁﬂ DEFTH 8/
CONSTRUCT ROARUAYS

QSPHGLT PUIHT
ABFHALT PURT
VIL LHMT-MNACC A/C P

ROMY TOT s {x) 2

 GRANULAR SERFACE

AL 60 :
¥ 607

507
¥ 56°

ROADWAYS IN VILLABE
CDNFELTIBN,Tﬁ &4CC RT 34° 12600
CULUERTS ~ 540 LOTS
125000
FARKING AREAS
SINGLE FﬁﬁILY UNIT - 2 RORNM
. STHGLE FAMILY UNIT - 3 EDRM 24 35

MAIN ROAL 347 WIDE 29200
SECONDIARY ROADS 247 WIL E 22+000
DRAINAGE
DITCHING 51,600
132200 -
PERIMETER FENCING -
FERIMETER FENCING |
PARKING~QREAS 55000
+22 BUILILINGS 2
SINGLE FAMILY UNIT -~ 3 RDRM 200
SINGLE FaMILY UNIT - 2 BDRH . , %
SINGLE FAHILY UNIT - 4 BORH - i
SCHDUL - 34,000 SF :

BYMNASIUN
SwINHINB FOOL
RECREATION CENTER
STORE -
FIRE STATION
GAS STATION L6 FUHP:3 ~BAY

.23 UTILITIES

WATER

SUPFLY LINE &°

FUHE STATION

WATER STOR TANK — 1. 4 16
DISTRIBUTION LINEB‘

6% DI ,

g* Ol

10‘ 0l

' oIl
‘ HEQT TRACING
&* FPIFE
- B PIFE
- 10" PIPE

ymwwwuwwm&wow

100° % 1007
100 x 100"
80/ x 1007

407
w/ 9~1016Q@ BAL TANK

TRTHT FLA D VIL STA

@ VILLABR LIMIT

TINCL SUPELY RUN_
FROM VIL TO TREAT-

- MENT FLANTI
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SUSITNA HYDRBELECTRIC F’F.BJECT ’ I T R datel 31-JAN-82

- FEASIBILITY STULY ESTIHATE ~ ACRES AMERICAN S file! WAEKES3.DATs56
{ WATANA — °REVISION 3* pagel 37
ITEM DESCRIPTION QUANTITY UNITS DNIT FRICE AMOUNT TOTAL  REHARKS
| $ $ 000 $ 000
12* PIFE 1,300 ~LF S
UALUES o | | L »
| 20 - EACH | EST 1 VALVEZ1000LF
q' | 2 EACH | | OF PIPE MIM.- 2 EA
10- , 2 EACH | FOR EA SIZE PIFE
ﬁ - 2 EACH ~
{ | H{HRANTg | | | |
[VALVES & STUBS INC - 1 EA 20 EACH | o 2 APPROX 40573
SEWERAGE , 1 | | ,
COLLECTION SYSTEH o '
6% FIFE 71800 LF
8* FIFE 1 62500 LF
10" FIPE | 1,100 LF
| 12* FIFE - 800 LF
. . | 14" PIFE . 700 LF |
o  HEAT TRACING R | ~ |
. &% PIFE 215400 LF LINCL FORCE HAIN
8* FIFE - 61500 LF FROM VIL T3 MAI
10® FIFE 15100 . = LF | CANF WATER TR&%T—
12* PIPE 800 LF | HENT FLANTY
14* PIFE 700 LF
' FUMFING SYSTEM | | o
{ FUMP STATION ~ i LS - VILLAGE TG HAIN CANP
~ | - BOOSTER FUMF STATION 1 LS . TR
4" FGREE HAIN 134800 LF TREATHENT BLANT
ELECTRICAL | A
GENERATING STATIONS |
- BUILLING 1 EACH | = INCLUDES BRIVEUAYS
- BENERATORS - 850 KU 4 ~ EACH |
BENERATORS ~ 500 KW 2 EACH
IAY TANKS 2 EACH
FUEL STORABE TANKS | 2 EACH
SURSTATIONS WITH WIRING 2 EACH
~ DISTRIBUTION )
DISTRIEUTION . 1 LS
FIRE ALARM SYSTEH
FIRE ALARM SYSTEM 1 LS
TELEFHONE SYSTEM |
TELEFHONE SYSTEM 1 Lg .
_TU ®ADI0 STATION | |
TV RALIO STATION | 1 L8
UTILIDORS |
MAIN RUNS IN YILLAGE | 16;900 - - LF
STREET CROSSING 50 LF EA  1:000 LF
PUMF STA TO TREATHT PLANT 8:300 LF

STUKS TO HSE 560 LOTS @ 20° =« 1ly200  LF RO ; *INCL 4% SVEy ETC.



SUSITNA HYLRDELECTRIC FROJECT - o | | datel I1-JAN-B2
FEASIBILITY STUDY ESTINATE - ACRES AMERICAN . file} WAERS3.DATSS4
WATANA - "REVISION 3* | radel 38

ITEN TESCRIFTION ; : | o | QUANTITY UNITS UNIT FRICE - AMOUNT  TOTAL REﬁARKS

T - 5 $ 600 $ 000

S5TURS TO BLBGS - 10 @ 2&°
INTEGRATED OFC AREA
DUNER/MGRS OFFICE
CONTRACTORS OFFICES

ACCESS ROAD CANFS
.31 FIONEER RDAD CANF | -
FACSy CATERING & DFER SFRT 91,100 - MANDAY

.32 ACCESS ROAD/RAILHEAD CAMP B
FACSs CATERING & OPER SFRT 7035900 HANDAY

CAMP BUILDINGS CREDIT
25% OF LUNF SUM COST

FERMAMENT TOWN ‘
' FERMANENT TOWN ‘ : 7 LS

MAIN CONSTR C&TERING & SUFFORT .
CATERING & SUFPORT , 317505000 MANDAY

7 CONSTRUCTION POWER .
CONSTRUCTION FOWER ‘ | LS

LABDR EXFENSE -
LAROR EXFENSE
(INCLUDEDT IN DIRECT CDQTS)

65  SUFERINTENDENCE
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SUSITNA HYDROELECTRIC FROJECT -
FEASIRILITY STURY ESTIMATE - ACRES AMERICAN file! WAERS3.DATS5é
WATANA - *REVISION 3* padel 39 '

ITEM DESCRIFTION , GUANTITY  UNITS  UNIT FRICE AHOUNT ~ TOTAL  REMARKS

date! 31-JAR-82

- i &

$ $ 000  $ 000

SUFERINTENDENCE
(INCLUDED IN DIRECT CO578)

46 INSURANCE

INSURANCE
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SUSITNA HYDROELECTRIC FROJECT | ' . | o ‘datel 1-FEE-82
FEASIRILITY STUDY ESTIMATE ~ ACRES AMERICAN filed DEERS3.DAT#41
DEVIL CaNYON - *REVISION 3° | | | rade! 1

ITEM DESCRIFTION QUANTITY UNITS UNIT PFRICE  AMOUNT  TOTAL  REMARKS

o § $ 000 & 000

FRODUCTION FLANT

330  LAND' & LAND RIGHTS
+1  LAND

| LANR
2 LAND RIGHTS
LAND' RIGHTS
3 MISC CHARGES & CREDITS
- MISC CHARGES & CRENITS

331  FOWERFLANT STRUCTURE IMFROVEMENTS
1 FDWERHDUSE
11 FOWERHOUSE & DIRAFT TUBE
(111 EXCAVATION ‘
POWERHOUSE VAULT ROCK 907000
TRAFT TURE ROCK . 145800

+113 SURFQCE PREFARATION/GROUTING
FOWERHOUS ,
SURFACE FREFARATION B3:500
IIRAFT TUR

SURFAuE FREFARATION 15300
GROUT CURTAIN-(U/S OF F-H) ' ‘
- DRILL HOLES ; 435800
CEMENT ~ 175320

.114  CONCRETE & SHOTCRETE -

POWERHOUSE | ,
CONCRETE 231400
RETNFORCING STEEL | 17200
3¢ SHOTCRET 15700
S+ SHOTERETE 3,500
CONC OVERBREAK 12°H/4* v 1,800

DRAFT TUEE
CONCRETE
RETNFORCING STEEL
2% SHOTCRETE
CONCRETE OVEREREAK &'

IOt THOINLd L
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SUSITNA HYDROELECTRIC FROJECT . S dstet 1-FER-82
FEASIRILITY STUDY ESTIMATE - ACRES AMERICAN : filee NEERS3.DATI 41
DEVIL CANYON - *REVISION 3* ' - v , pade! 2 ” :

ITEN DESCRIFTION ‘ RUA&TITY‘ UNITS UMIT FRICE - AMOUNT TOTAL REﬁARNS

o asn aas o i st S st sy e S0 T o oy o

& $ 000 $ 000

115 SUFFORT % ANCHORS
FOWERHUUSE
ROCKBOLTS 1° @ 25° H 790
ROCKROLTS 1° € 15 440
STEEL HESH S 314400
STEEL SUFFORT 102
DRAFT TURE ' -
ROCKBOLTS 1* @ 25 HY 100
ROCKEOLTS 1" & 127 140
ROCKEOLTS 1* @ 9° 70
STEEL HESH 135200

.117  TRAINAGE

HOLES (U/S OF FDWERHDUSE) 15,000
HOLES (FOWERHOUSE CROWN) : 21,9460

«118  STRUCTURAL - MISC STEELWORK
FOWERHOUSE & DRAFT TUBE
STRUCTURAL STEEL/CRANE RAILS
STEEL COMF. WATER PIFE(B')

119 ARCHITECTURAL
FOUERHOUSE
 ARCHITECTURAL

110 MECHANICAL

. IRAFT TURE GATE GUINES
IRAFT TUBE GATES
IRAFT TUBE CRANE
FUMF INTAKE TROHRKS & GDS
'CONSTR HEATING & VENT
FUMP DUTLET STOFLOGS/GUILES

IOILIOY GGG

e

IRIRI NIRRT YN

~+12  ACCESS TUNNELS & PORTALS
121 EXCAVATION
TUNNELS —~ RDEK

HAIN TUNNEL -
TRANSFOREER BALLERY TUNNEL
GROUTING BALLERY TUNMEL '
SURGE CHANEER ACCESS TUN
FENSTOCK ACCESS TUNNEL
FENSTOCK ELROW ACCESS TUN
ACCESS SHAFT TUMNEL
CONMECTOR TUﬁNEL :

DI BILI DL Bl
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GUSITNA HYDRDELECTRIC FROJECT

o "

datet
FEASIRILITY STUDY ESTIMATE ~ ACRES AMERICAN Pilel DEEKRSZ.DATSEL -
DEUIL CANYON - *REVISION 3* = | padel 3
DESCRIPTION | QUANTITY UNITS UNIT FRICE AMOUNT . TOTAL  RENARKS
| - § $ 000 $ 000
COMF. WATER TUNNEL 10°D 25200 CY 3
 COMP. WATER TUNNEL 35°D 273000 CY 3
MAIN PORTAL . A |
~ ROCK 52000 cY 3
COMP. WATER FORTAL
ROCK - 300 LY
173 SURFACE FREFARATION “
TUNNELS | , |
HAIN TUNNEL SLAR | 1125000 SF 3
COMP. WATER TUN 35°D SLAE .7 385400 3F 3
 PENSTOCK ACC TUNNEL SLAR 25540 SF 3
MATN PORTAL_ | |
HORIZONTAL 200 SF 3
 INGLINED 11460 5F 3
COMF, WATER FORTAL o
HDRIZONTAL - 200 SF . 3
INCLINED 15400 SF 3
124  CONCRETE & SHOTCRETE 7
HAIN FORTALS | |
| CONCRETE SLAK 30 CY 3
CONCRETE WALLS | 570 £y 2 -
CONC OVERBREAK  12/H/&'V 40 CY 2
 REINFORCING STEEL | 40 TON 3.
COMP, WATER FORTAL ]
CONCRETE SLAE 30 CY 3
CONCRETE WALLS | 570 CY 3
CONC DVERBREAR 12°H/&*V 30 cY 3
REINFORCING STEEL 46 TON 3
CTUNNELS T | )
CONG. SLAE MAIN TUNNEL 41030 CY 3
CONC OUEREREAR MAIN TUN 4" 2¢130 CY 3
CONC PLUGS FENS ELBOW ACC 105000 CY 3
CONCG, COMP WATER SLAB 35°D 15030 SF 3
CONC COMP WATR SLAR 6'0/E 540 SF 3
FAIN TUNNWEL 2* SHOTCRETE 71950 SF 3
TRANGF GAL 2* SHOTCRETE 1,240 SF 3
SURGE CHAR ACC Z"SHOTCRETE 800 SF 2 -
FENSTOCK ACC 2° SHOTCRETE 71940 SF 3
PENS ELEOW ACC 2"SHOTCRETE 29750 SF 3 ’
. ACCESS SHAFT 2*SHOTCRETE 750 SF 3 s
GROUTING GAL TUN SHOTCRETE 470 SF 3
. COMNECTOR TUM 2* SHOTCRETE 230 SF 3
. COMELUATER 250 2°¢ SHICRT 4,993, & %

COMFWATER 1070 2% SHTCRT

1-FEE-82
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SUSITNA HYDROELECTRIC FROJECT ' ' ‘ dstel 1-FER-B82

.  FEASIRILITY STUDY ESTINATE - ACRES AMERICAN | ; filet DEEES3I.DATi 61
& IEVIL CANYON - *REVISION 3° | - |  padel 4
ITEN IDESCRIFTION QUANTITY = UNITS UNIT FPRICE CAMOUNT  TOTAL  REMARKS

, $ % 000 5 000
125  SUPPORT & ANCHORS ‘ :
"MAIN TUNNEL

i . ROCKROLTS 1" B 127 15400 EACH 3
| ROCKEOLTS 1* @ 97 190 EACH 3
STEEL SUFFORT 120 TON 3
STEEL MESH 132,500 SF 3
MAIN TUNNEL FORTAL S
ROCKEOLTS 1* @ 15/ S0 EACH 3
TRANSFORHER, BALLERY. TUNNEL | |
CKEOLTS 1 @ 12 230 EACH 3
ROCREOLTE 1+ 6 8 0 EACH 3
STEEL SUFFORT 20 TON 3
, ~ STEEL HESH ~ 205940 5F : 3
- GROUTING BALLERY TUNNEL 7 ~
: RUCKEOLTS 3/4% @ &7 220 EACH SR 3
' . - SUFPORT STEEL | 3 TON 3
STEEL MESH 100 SF 3
) SURGE CHAMEER TUNNEL ,
{ OCKEOLTS 1°* @ 12 150 EACH | | 3
| ROCKROLTS  1* @ 57 30 EACH 3
STEEL SUFPORT | 12 ~TON 3
STEEL MESH 13,200 SF 2
PENSTOCK ACCESS TUNNEL . |
ROCKEOLTS  &° @ 12 480 EACH 3
ROCKROLTS 1° @ 9 | 90 EACH 3
N “ STEEL SUPFORT 40 TON 3
¢ STEEL MESH 625150 SF 3
PENSTOCE ELEOW ACC TUN |
ROCKBOLTS 1" @ 12/ | 280 EACH 3
ROCKEOLTS 1* B 97 EACH 3
STEEL SUFFDRT 20 ~ TON 3
| STEEL MESH 14,740 GF 3
ACCESS SHAFT TUNNEL | | |
ROCKROLTS 1° @ 127 50 EACH 3
ROCKEOLTS 1* @ 97 | 50 EACH 3
- STEEL SUPPDRT ) 30 TON 3
STEEL MESH 2,500 &F 3
CONNECTOR TUMNEL R |
ROCKROLTS 3/4° @ 9 140 EACH 3
STEEL SUPFORT SRRt 2 . TON 3
"STEEL HESH | | 70 SF 3
COMF, WATER TUNNEL 35’ I | : .
 ROCKROLTS 1* @ 12¢ , 370 EACH 3
ROCKROLTS 1% B 97 | 20 EACH i
GTEEL SUFPORT TON 3

STEEL MESH S 33;600 &F
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SUSITNA HYDROELECTRIC FROJECT | ‘ | datet 1-FER-82
FEASIRILITY STULY ESTIMATE ~ ACRES AMERICAN | file! DEEBS3.DAT)61
DEVIL CANYON - *REVISION 3* , padel S
ITEM DESCRIPTION - GUANTITY UNITS ~ UNIT PFRICE ~  AMOUNT ~ TOTAL  REMARKS
{ ‘ o | $ $ 000 $ 000
COMF, WATER TUNNEL FORTAL | , o
ROCKBOLTS 1* @ 15 . 40 EACH 3
COMP. WATER TUNNEL 10 1 |
ROCKEOLTS 3/4* @ & 210 EACH 3
STEEL SUFFORT 3 TON 3
STEEL HESH - } 0 SF 3
129 ARCHITECTURAL L |
HMAIN FORTAL DOORS (2 SETS) 1 LS 3
COMF. WATER FORTAL DOOR 1 LS 3

.12C  MECHANICAL s | | K
VENTILATING SYSTEM - | - A
(INCL IN 335.14)

+13  ACCESS BHAFTS

{ 131 EXCAVATION | o
| ROCK | 14,500 Y 3
132 SURFACE FREFARATION o |
© GHAFT 707200 . &F — 3 :
134  CONCRETE & SHOTCRETE . . |
CONCRETE LINING 35600 cY | 3
CONCRETE OVEREREAK &' 15300 CY = 3 o
+135 SUFPORT & ANCHORS | | | | | /
ROCKHOLTS 374° @ &' 19130 EACH : | 3
+138  STRUCTURAL - MISC STEELWORK |
MISC. STEELWORK | 50 TON
v139  ARCHITECTURAL | | | »
- {INCL IN 331.,2 CONT. ELDG) - . 3
v13C  MECHANICAL | | |

ELEVATORS

.14  FIKE FROTECTION HEADTANK |
"T,141  EXCAVATION 3 » o LT B |
R0k 1 cy S | 3
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SUSITNA HYDROELECTRIC FROJECT | | N date! - 1-FER-82
FEASIRILITY STUDY ESTIMATE - ACRES AMERICAN | . file! DEERS3.LATiél
| DEVIL CANYON - *REVISION 3* | | ragel 6
ITEM DESCRIFTION o QUANTITY  UNITS UNIT FRICE AMOUNT TOTAL  REMARKS
| | | $ ~$ 000 $ 000
,143  SURFACE PREFARATION :
HEAD' TANK 2800 ~SF ] 3 -
,144 CONCRETE & SHOTCRETE | - f 75
CONCRETE ‘ , 250 cYy o 3 B
CONC. OVERBREAK &° 45 cy 3
REINFORCING STEEL 10 TON 3
145  SUFPORT & ANCHORS |
ROCKBOLTS 1* @ 12’ 15 EACH 3
ROCKEOLTS 1 @ & 5 EACH 3
STEEL MESH ‘ 1200 SF 3
- STEEL SUFFORT 2 TON 2
148 STRUCTURAL - WISC STEELWORK
HISC STEELWORK i LS
ﬁ .14C  HECHANICAL .
{ | FIFING & VALVES-SEE 335, 3
15  BUS TUNNELS
151 EXCAVATION .
ROCK HORIZONTAL 61200 CY 2
ROCK INCLINEI 35120 CY 3
,153  SURFACE FREFARATION ' |
: TUNNEL | 61480 SF o S 3
154  CONCRETE % SHOTCRETE |
CONCRETE SLAE 700 cY 3
2* SHOTCRETE | 17400 SF 3
CONCRETE DVERBREAK 12° 500 LY 3
REINFORCING STEEL 0 TON
155  SUPFORT & ANCHORS
ROCKRBOLTS 1* @ 25 | 100 EACH 3
_ ROCKEOLTS 1* @ 12° ' 240 EACH - 3
" ROCKROLTS -1* @ 9’ , 40 EACH 3
STEEL MESH o - 22,600 SF 3
STEEL SUFFORT . ) T0



SUSITNA HYDROELECTRIC PROJECT
FEASIRILITY STUDY ESTINATE - ACRES AMERICAN

date!

filei DEERS3.DAT &L

. " W i . L : n . R - . - . . . o . -

1-FEB-82

NANHDIST

pa

LEVIL CANYON — *REVISION 3° ‘ padel 7
ITEM DESTRIFTION QUANTITY  UNITS UNIT FRICE AMOUNT TOTAL  REMARKS
' | ' $ 000 5 000 |
,16  TRANSFORMER GALLERY ‘
7TL181  EXCAVATION
| ROCK 22,000 CY 3
163  SURFACE FREFARATION ~
" TRANSFORMER BALLERY 144850 5F 3
,164 CONCRETE & SHOTCRETE
CONCRETE BASE SLAE 2,100 cY 2
REINFORCING STEEL 130 * TON 3
3% SHOTCRETE 800 SF 3
CONC GUEREREAK 12*H/6'W 530 CY 3
.165 SUFFORT & ANCHORS .
ROCKEOLTS 1* @ 25° HY 110 EACH 3
ROCKEOLTS 1* @ 157 50 EACH 3
STEEL HESH | 14,400 SF 3
STEEL SUFFORT 14 TON 2
,187 LRAINAGE - ~
HOLES (IN GALLERY CROUN) 95200 LF 3
.17  CABLE SHAFTS
171 EXCAVATION
| ROCK | £1000 o 3
,173  SURFACE FREFARATION
| SHAFTS 2961000 SF 3
,174  CONCRETE & SHOTCRETE
CONCRETE LINING 1,840 cY 3
CONCRETE GUERBREAK &° 12340 CY 3
.175  SUFPORT & ANCHORS
ROCKBOLTS 374" @ &’ 520 EACH 3
,178  STRUCTURAL — MISC STEELWORK | |
"~ WISC STEELWORK 13 TON
179 ARCHITECTURAL -
ENCLOSURES { LS
170 MECHANICAL o
EACH 3
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date!

GROUT TUNNHEL PLUG

SUSITNA HYDROELECTRIC FROJECT 1-FER-82 .
FEASIEILITY STUDY ESTIMATE - ACRES AMERICAN file! DEERSI.DATs61
LEVIL CANYDN - *REVISION 3° rage! 8

ITEM DESCRIPTION QUANTITY  UNITS  UNIT FRICE AMOUNT TOTAL - REMARKS

N $ $ 000 $ 000
18 DEWATERING
.181  DEWATERING (FOWER FACS) :
TEWATERING 1 LS
.19 INSTRUMENTATION
191 INSTRUMENTATION
INSTRUMENTATION 1 LS 3
v2  HISC, BUILDINGS & STRUCTURES | |
MISC., BUILDINGS % STRUCTURES 1 L8
332 RESERVOIRs DIAMS % WATERWAYS
.1 RESERVOIR
v11  CLEARING -
CLEARING 62350 ACRE 3
,2  DIVERSION TUNNELS/COFFERLIAMS
.21 DIVERSION TUNNELS/FORTALS
211 EXCAVATION
TUNNELS |
ROCK | 485300 cY 3
EXC. CONCe FOR FLUG | 3450 ey . 3
FORTAL UFSTREAN
OUEREURTEN 1950 CY 3
ROCK 501450 CY 3
PORTAL DOMNSTREAM o
OVERBURIEN 935400 CY 3
ROCK 545000 cY 3
.213  SURFALE FREF/GROUTING |
PORTAL UFSTREAH |
HORIZONTAL 42400 5F 3 |
INCLINEL 152300 SF 3 )
PORTAL LOWNSTREAM T
HORIZONTAL 15300 SF 3
THCL THET 22900 SF 3
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SUSITNA HYDROELECTRIC FROJECT _ date: 1-FEE-B2
FEASIEILITY STUDY ESTIMATE - ACRES AWERICAN file: DEEES3.IATi61
IEVIL CANYON - *REVISION 3* pagel 9

ITEM TDESCRIFTION GUQNTITY. UNITS UNIT FRICE AMOUNT TOTAL -~ REMARKS

i g e e ‘e a0t

%

DRILL HOLES
CEMENT

+214  CONCRETE & SHOTCRETE
TUNNEL
CONCRETE LINING
CONCRETE UUCRBREQK 6"
2* SHOTCRETE
CONERETE FLUG
_ REINFORCING STEEL
FORTAL UPSTREAN
~ CONCRETE HEADWALL
CONCRETE LINING
CONCRETE FIER
REINFORCING STEEL
OUERBREAK  12°*H/4°V
FORTAL DOWNSTREAT
CONCRETE HEALWALL

OVEREBREAK 127H/4'V
REINFORCING STEEL

GOl GILNOILIBL W BIGd sl

9+153  SUFPORT & ANCHORS
TUNNELS
ROCKREOLTS 1% @ 121
ROCKROLTS 1' g9’
STEEL MES
’ STEEL SUPFQRT
FORTAL UPSTREAM
RBChEGLTS 1* @ 15/
ANEHORS

ROCK DOUWELS

FORTAL DOWNSTREAN
ROCKBOLTS 1* @ 157
ANCHORS
ROCK DOWELS

«21C  MECHANICAL
UFSTREAN BATE
GATE EQUIFMENT
DOWNSTREAM OUTLET
STOPLOG GUILDES
STOFLOGS INCL. FOLLOWERS

O NI GG
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SUSITNA HYDROELECTRIC FROJECT , datel 1-FEE-82
FEASIRILITY STUDY ESTIMATE - ACRES AMERICAN ' file: DEERS3.DAT 41
DEVIL CANYON - 'REVISION 3* ' ’ radel 10

CQUANTITY = UNITS UNIT FRICE

ITEM DE

SCRIFTIOR 

AMOUNT

TOTAL

REMARKS

22

¥ A

L4

UPSTREAM COFFERDAM
222 FILL

CORE |
FINE/FILTER
COSRSE FILTER
ROCK SHELL
CLOSURE DIKE
RIF RAF

+223  SURFACE FREP/GROUTING

CUTOFF & GROUT
HOLES
GROUT

+2200  REWATERING

23

*

*

¢

o3
+3
*

&

DEWATERING

DOWNSTREAM COFFERDAM
231 EXCAVATION
REMDVAL OF COFFERDAM

232 FILL
RIP RAF
CLOSURE DIKE

233 FOUNDATION FREF/GROUTING

CUTOFF & GROUT

LP

HOLE
4 TERENT

HAIN DAN
1 HAIN DAM ,
311 EXCAVATION
: DYERERURDEN
ROCK :

313 SURFACE PREF/GROUTING
SURFACE FREF

UNDER DAM/THRUST BLOCKS

CONSOLIDATION GROUT
IRILL HOLES
CEMENT

41600
2800
2+700
19+800

414500
71000

- 15500
2565000

1

425000

17650

475000
29300

3681000

359600
3202700

1715000

1743900
1743900

%

& 000

$ 000

LI OIS Bl




SUSITNA HYDROELECTRIC FROJECT

FEASIRILITY STULY ESTIMATE - ACRES AMERICAN
~ DEVIL CANYON - *REVISION 3*
ITEM DESCRIFTION QUANTITY UNITS UNIT FRICE
| $
GROUT CURTAIN
DRILL HOLES 259,000 LF
CEMENT 163,400 CF
314 CONCRETE & SHOTCRETE
DAN -
CONCRETE 152815000 cY
REINFORCING STEEL 4,500 TON
CONCRETE OUEREREAK 105400 cY
THRUSTRLOCKS
CONCRETE 1055500 Y
REINFORCING STEEL 375 TON
CONCRETE DVEREREAK 1,100 cY
JOINT GROUTING |
GROUTING 1 LS
+315  SUFPORT & ANCHORS
" ROCKEOLTS * @ ¢ 0 TON
TIEFACRS 0 TON
STEEL MESH (DN SLGFES) 0 SF
«317  DRAINAGE |
{ HOLES 451800 LF
32 BROUT GALLERIES/FORTALS
+321 EXCAVATION
TUNNELS/SHAFTS ~ CORE AREA | |
‘ ROCK HORIZONTAL 132100 CY
ROCK INCLINED 75,300 cy
| ROCK VERTICAL .3y400 Y.
TUNNELS/SHAFTS ACCESS o ;
- ROCK HORIZONTAL 12,460 CY
FORTAL - |
OVERERURDEN 285700 cY
ROCK 14500 Cy
+323  SURFACE FREFARATION
FORTALS | |
HORIZONTAL . 50 5F
INCLINEDR - 410 &F
+324  CONCRETE & SHOTCRETE
TUNNELS - CORE AREA
CONCRETE SLAK 15800 cY

.‘-./

. - - g . . 3 B __ N . s ) ) . . . L
- - .‘ f ' n § \é ! j ’ o y ‘ ¢ 7 *
. - I R y . . g - 4 N v ox g .
. )
e - . - E

date!

1-FER-B2
file} DEERS3.DAT#&L
rade! 11
AMOUNT TOTAL REMARRS
$ 000 % 000

273
2/3
3
3
3
3
3
3
2
2]
5
2
2
2
2

3
3

b
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SUSITHA HYDROELECTRIC FROJECT ' date! 1-FER-82
FEASIRILITY STULY ESTIMATE - ACRES AMERICAN file! DEERS3.RATs41
DEVIL CANYON — "REVISION 3° ' rades 12

ITEW DESCRIFTION RUANTITY UNITS UNIT FRICE AMOUNT TOTAL REHARKS

§ $ 000 § 000

REINFORCING STEEL ' 62 TON - ' 23
CONCRETE OVEREREAK 4° - 200 CY :
‘ 2* SHOTCRETE 4+800 SF
TUNNELS — ACCESS
CONCRETE SLAR 1,400
REINFORCING STEEL 50
CONCRETE OVEREREAR &° 700
2" SHOTCRETE G2830
SHAFTS - CORE AREA
2" SHOTCRETE 629200
FORTALS (4 PORTALS) »
CONCRETE 40
REINFDRCING STEEL 2

+325  SUFPORT & ANCHORS

TUNNELS - CORE AREA
ROCRBOLTS 1* € 1
ROCKREOLTS 1 @ 9
ROCKEQOLTS 3/4* @
STEEL SUFFORT
STEEL MESH

TUNNELS ACCESS
ROCKROLTS 374' @ &'
STEEL SUFFORT

o STEEL MEGH

SHAFTS - CORE AREA A
ROCKEOLTS 3/4* @ &7
STEEL HESH

PORTALS
ROCKEOLTS 1* @ 157

v329  ARCHITECTURAL
FORTAL DOORS

220 DEWATERING
, DEWATERING
UVENTILATION SYSTEM
{INCLUDED W/ 331,120

|
h‘,,
[e}]

PGS RO
i
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b3
S
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L
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.33 INSTRUMENTATION
,331° INSTRUMENTATION
TNSTRUNENTATION
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SUSITHA HYDROELECTRIC FROJECT . date! '1-FEE-82
FEASIBRILITY STULY ESTIMATE - ACRES AMERICAN . . file! DEEBS3.DAT&1
DEVIL CANYON - *REVISION 3* ~ade: 13

ITEM DESCRIFTIGN QUANTITY UNITS UNIT FRICE AMOUNT TOTAL ~ REMARKS

T $ % 000 $ 000

+4  BADDLE DAM
+41  MAIN SADDLE DAN
+411  EXCAVATION
OVERRURDEN 1,145,000
ROCK : 301,000
412 FILL
IMFERVIOUS CORE 3135300
FINE FILTER 2315000
COARSE FILTER 1235000
ROCK SHELL (UFSTREAM) 3345000
RIF RAF , 174,500
ROCK SHELL (LIOWNSTREAM) 3
ROADR RASE
ROCKRFILL ; 137,000

413 SURFACE FREF & GROUTING
SURFACE FREFARATION

UNLER DAM CORE - 191500
UNDER IdM SHELL 432,500
- DENTAL CONCRETE :
" TENTAL CONCRETE | 191,500

CONSOLIDATION GROUT |
©DRILL HOLES 57500

CEMENT 572500
~ GROUT CURTAIN (SEE 332.313)
»417  DRAINAGE (S5EE 332,317)

L D GOt L

+3 SPILE"fV VALVES (IN DAH)
«al BLUTL Y UALVES
519 v ., CONTROL STR (IN DM}
HECH/ELEC SYSTEMS

MISC

+31C  MECHANICAL
TRASHRACRBIGUIBE&
BULKREAL GATE GUILES
BULKHEAD GATES & FOLLOWERS
GANTRY CRANE

FIXKEZ CONE VALVES

7 PLUS 2 SPARE
RING FDLLDNER GATES (7)
HISC, MECHANICAL EQUIFMENT

b ek bl et B e b et e
G Ll
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SUSITMA HYDROELECTRIC PROJECT | | date! 1-FEB-82
FEASIEILITY STUDY ESTIMATE - ACRES AMERICAN | file} DEEBS3,IAT}é1
DEYIL CANYON - *REVISION 3° pagel 14 ,
ITEM DESCRIFTION QUANTITY  UNITS UNIT FRICE AMOUNT TOTAL  REHARKS
| 3 $ 000 5 000

52 MAIN (CHUTE) SPILLUWAY
+321  EXCAVATION

APPROACH
OVERBURTEN

ROCK
CONTROL STRUCTURE
(TO ENDIN OF ROLLUWAY)
OVERBURTIEN
ROCK
TJE & FLIF
NIl ROLLWAY TO END FLIF)
DVEREURIEN
ROCK (INCLINEID
~ RDCK  (VERTICAL)
OUTFALL

(FROM END OF BASIN)
BUERRURDEN

*ROCK

DRAIN TUNNEL
ROCK HDRIZONTAL
ROCK INCLINER

RIVER CHANNEL
ALLUVIUM EXCAVATION

+523  SURFACE PREF/GROUTING
SURFACE FREFARATION
SPILLUAY .
ROCK HORIZONTAL
ROCK INCLINED
CONSOLIDATION GROUT
RRILL HO

LES
~ CEMENT
GROUT CURTAIN
(8EE 332,313}

524 COMCRETE & SHOTCRETE
CONCRETE STRUCTURE
(TO END OF ROLLWAY)
(INCLUDING STORAGE AREAS)
CONC OUTER WALLS

CHY
(E

CONC FIERS (FULL LENGTH)

CONC DECK
CONC ROLLWAY SLAK

CONC OVERBREAK 12%*H/4'W

REINFORCING STEEL
CONCRETE CHUTE & FLIP

445000
97,000

21500
1025000

128,500
131,500
4015000

443500
183500

1:500
29300

471000

1085000
41,500

225000
225000

154300
- 71700

1400
331000

19400

23300

CY
CY

cY
cy
CY
cY
CY
cY

CY
cY

CY

SF
§F
LE
CF

fOeq

LIRS P3tapata
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taka
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SUSITMA HYDROELECTRIC FROJECT

FEASIBILITY STUIY ESTIHATE - ACRES AHERICAN

_ L - - . - - O P RIS - LY S - N i L M L. ..
£l

7Z% DR AR u R R N

dates 1-FEB-82
flleo DgEBS3»BéT;61

26000

DEVIL CANYON - *REVISION 3° radet 15
DESCRIFTION QUANIITY  UNITS  UNIT FRICE AMOUNT -~ TOTAL  REMARKS
§ $ 000 § 000
(END ROLLWAY TO END FLIF)
{INCL BOX DRAIN GALLERIES) |
CONCRETE SLAB 13,000 cy 2
CONCRETE WALLS 201500 CY 2
CONC QUERBREAK 1B*H/&'W 65300 oY 2
REINFORCING STEEL 11300 TON
CONCRETE DRAIN GALLERY N
CONCRETE SLAB 400 CY 3
3 SHOTCRETE DOWE 25500 SF 3
REINFORCING STEEL 8 TON 3
CONC OVEREREAK &° 200 cY 3
,525  SUFFORT & ANCHORS
DRATNAGE TUNMEL | |
STEEL SUPFORT 4 TON 3
STEEL MESH 1 TON 3
ROCKEOLTS DRAINAGE GALLERY )
3/4* @ & 400 EACH 3
ROCKBOLTS AFFROACH
1* @ 15 140 EACH 2
ROCKEOLTS CHUTE & STRUCTURES |
G 1 85 EACH 2
SLAR/UALL ANCHORS
ST e 1gr 35700 EACH 2
\527  DRAINAGE
IRILL HOLES |
BOX DRAINS-TO DRAIN TUNNEL 28,000 LF 3
I* RELIEF 500 LF 3
(520 HECHANICAL
GATE EQUIPHENT 3 EACH 3
STOFLOG GUIDES 3 SETS 3
STOFLOGE AND FOLLOWERS 1 SET z
53 EMERGEMCY SPILLUAY
\531  EXCAVATION (INCLUDING - ~
"7 BRIDGE & FUSE FLUG) | | ,
| OYEREURTEN 281,500 cY 2/3
ROCK USEAELE 150197000 LY 2/3
ROCK WASTE 215,000 CY /3
G632 FILL
FUSE FLUG oy 3
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SUSITNA HYDROELECTRIC FROJECT ’ o date: 1-FER-82
FEASIRILITY STUDY ESTIMATE - ACRES AMERICAM file! DEERS3.DATiA1
DEVIL CANYON - "REVISION 3° rade: 16

ITEH DESCRIFTION S QUANTITY UNITS UNIT FRICE AMOUNT TOTAL REMARRS

o $ 5 000 % 00O

,533  SURFACE PREF/GROUTING
SURF, (FREF UNDER FUSE FLUG)
HORIZONTAL 25500
| INCLINED 759500
CONSOLIDATION BROUTING
DRILL HOLES 235000
CERENT | | 235000
GROUT CURTAIN (SEE 332.313) |

534  CONCRETE v
GROUND! SLAE 47000
REINFORCING STEEL 210
CONC OVEREREAK 3¢ 000

SUFFORT & ANCHORS
ROCKEDLTS 1° @ 157 300
ROCK ANCHORS 4* @ 13/ ' 760
STRUCTURAL-NISC, STEELUORK
BUARDI RAILSsFADSSETC 630

ERIIGE
ERIDGE

+&  FOWER INTAKRES
.61  FOWER INTAKRE STRUCT & AFF
4611 EXCAVATION
- QVEREURGEN 885000
ROCKN 202,500 -

413 SURFACE FREFARATION
HORTZONTAL 62800
INCLINER ST 687000

614  CONCRETE & SHOTCRETE

STRUCTURE , , o
CONCRETE STRUCTURE - 17500
REINFORCING STEEL 1s140
CONCRETE OVERBRREAK ; 15300

,615  SUFFDRT & ANCHODRS
AFFROACH :
ROCKEOLTS 1* @ 15/ | 140

e
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. SUSITHA HYDROELECTRIC FROJECT , date! 1-FER-82

FEASIRILITY STUDY ESTIHATE — ACRES AMERICAN , file! DEEBS3.LAT#61
DEGIL CANYON - 'REVISION 3° Fadel 17
ITEM DESCRIFTION - QUANTITY UNITS UNIT PRICE AMOUNT TBTAL  REMARKS
i ' 5 $ 000 $ 000
,&1C  MECHANICAL
= | TRASHRACKS % GUINES - 4 SETS 3
; BULKHEAD GATE GUIDES 4 SETS 3
| BULKHEAD GATES & FOLLOWERS 1 SET 3
INTAKE GANTRY CRANE 1 EACH 3
) INTARE GATE ERUIPHENT 3 EACH 3 |
610 INTAKE BUILDING - |-
: INTAKE EUILLING 1 LS 3 -
.7  SURGE CHAMRER
.71 SURGE CHAMEER
711~ EXCAVATION -
CHANRER ROCK 59000 cY | 3
: VENT SHAFT ROCK 25300 Y 3
713 GURFACE FREFARATION | | -
SURFACE FREF 555800 SF 3
,714  CONCRETE & SHOTCRETE
CHAWEER
CONCRETE CHAMEER 25200 cY 3
3* SHOTCRETE 11400 SF 3
2* SHOTCRETE 1,300 SF 2
REINFORCING STEEL 140 TON 3
| CONCRETE OVEREREAK 500 CY 3
VENT SHAFT :
2% SHOTCRETE 47300 5F . 3 v
| v
715  SUPFDRT & ANCHORS -
CHAMBER |
ROCKEOLTS 1* @ 257 329 "EACH 3
ROEKBOLTS 17 @ 157 230 EACH 3
STEEL SUPPOKT b TON 3
STEEL MESH | 12,900 SF 2
VENT SHAFT |
ROCKBOLTS 3/4° € &' 400 EACH 3
‘ STEEL MESH . 1300 TON 3
717  DRAINAGE - o |
| HOLES (IN CHAMEER CROWN) 135450 LF 3
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USITHA H\HHOELECTRIC FROJECT date: 1-FER-82
FEéSIBILITY STUDY ESTINATE - ACRES HH“RICQN ~ ’ ) file: DEERS3.DATI6L
DEVIL TANYON - "REVISION 3° _ ‘ : rade: 18
ITEM DESCRIFTION L QUANTITY UNITS  UNIT FRICE AMOUNT TOTAL REMARRS

% $ 000 & 000

«8  FENSTOCKS
+B1  FENSTOCRS
+811  EXCAVATION

TUNNELS |
ROCK HORIZONTAL 147000
ROCK INCLINED 30,400

+813  SURFACE FREF/CKDUTING ‘
' ~ TUNNELS 1445000
CONTACT GROUTING
__ CONTACT GROUTING 1
CONSOLIDATION GROUTING ;
CONSOLIDATION GROUTING 1

+814  CONCRETE § SHOTCRETE
CONCRETE LINER
REINFDRCING STEEL

SHOTCRETE -

CDNCRETE GUERBREQR 6*

CONCRETE PLUG

CONC OVEREREAK FLUB
+815  SUFFORT & ANCHORS

ROCRROLTS 1* @ 257 .

ROCKBOLTS 1* @ 6/

STEEL MESH

-818  STRUCTURAL - MISC STEELWORK
STEEL LINER

IO Ed O L Gad

T I SN ER

+9  TAILRACE WORKS
«?1  TAILRACE TUNNELS/FORTALS
+711  EXCAVATION

TUHNELS , ,
~ ROCK : 3345500

FORTAL ; , :
| UVEREURDEN-DRY 425000
ROCK ‘ 15,000

+913  SURFACE FREFARATION
FORTAL
HORIZONTAL
‘ INCLINEDN
TUNNEL




‘BUSITNA HYDROELECTRIC PROJECT agate?

1-FER-82
FEASIKILITY STUDY ESTIMATE - ACRES AMERICAN filel
DEVIL CANYON - *REVISION 3°

BEEBRSZ,DAT 61
radet 19 - .

ITEM DESCRIFTION RUANTITY UNITS UNIT FRICE AMOURNT - TOTAL REMARRKS

y i s

£ . 0 o e o 2 o .

$ ¢ 000 $ 000
TUNNEL . 831,800

,?14  CONCRETE % SHOTCRETE
TUNNEL - |
COMERETE LINING 325100
CONC OVERBREAK &* 161500
3 * SHOTCRETE 171400
REINFORCING STEEL i3

CONCRETE BASE SLAR 100
CONCRETE HALLS 630
CONC DVERBREAR 12'H/6°V
REINFORCING STEEL :

,915  SUPFORT & ANCHORS
TUNNEL . |
ROCKROLTS 1* @ 12/
_ROCKROLTS 1* @ 9
STEEL MESH
STEEL SUFFORT
FORTAL | |
ROCKEOLTS 1* @ 15

«71C  MECHANICAL
STOFLDG GUILES
STOFLOGS INCL. FOLLOWER

FORTAL

333 WATERWHEELSy TURBINES & GENERATORS
+1  TURBINES & GOVERNORS
«11  TURBINES % GOVERNORS
«111  SUFFLY
113 INSTALL

+2  BENERATORS & EXCITERS
+21  GENERATORS & EXCITERS
(SUFFLY & INSTALL)
«211  GEHERATORS & EXCITERS




SUSITNA HYDROELECTRIC FRGJECT

FEASIRILITY STUDY ESTIMATE - ACRES AMERICAN
BEVIL CANYON - *REVISION 3*

ITEM DESCRIFTION QUANTITY

UNITS

UNIT FRICE

334  ACCESSORY ELECTRICAL EGUIFMENT
.1 CONNECTION» SUFFORTS & STRUCT.
.11 STRUCTURES o
,111  STRUCT (INCL RELDW)
,13  CONDUCTORS § INSULATORS.
121 BNRTR ISOLATEN FHASE RUS
122 HU POUER CABLES & ACCESS.
193 LV POWER CABLES & ACCESS.
124  CONTROL CAELES % ACCESSORIES
.125 GROUNEING SYSTEM
.13 CONDUITS & FITTINGS
T J131  CONDUITS & FITTINGS

.2 SWITCHGEAR & CONTROL EQUIFMENT
.21 AUXILIARY TRANSFORMERS
«211  AUXILTORY TRANSFORHERS
.22 ""CIRCUIT RREAKERS
.221  CIR ERKRS (NOT REQ‘ID
.23 ' "SURGE FROT & GEN CURICLES
,231 _ SURGE PROT & GEN CURICLES
4 'TSUITCHROARDS
241  SWITCHBOARLS
.25 AUX. FOWER EQPT-INCL EAT
250 AUX. POMER EOFT INCL BAT

+3 _ CUBICLES & AFFURTENENCES
»31  CHTRLRELAY & METER. ERIS
+311  CONTROL:RELAY & HETER,S ERD
+32  COMFUTER CONTROL SYSTEM
+321  COMPUTER CONTROL SYS
»33  SUPERVIS. & TELEMETER. 5YS
, +331  SPVSRY & TELEMETER 5YS

4 POWER TRANSFORMERS
+41  FOWER TRANSFORMERS
+411  POWER TRANSFORMERS

+5  LIGHTING SYSTEM |
+G1  LGT» F/H & TRANS GAL

#5811  LIGHTING F/H & TRANS GAL
.52 ACCESS TUNNELS & ROADS

$

date! 1-FER-B2
file! TEERSILATIAL
rages 20

AﬁOUNT TOTAL REMARKS

$ 000 %000

3 INCL IN 383
3 INCL IN 353
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SUSITNA HYGROELECTRIC FROJECT

FEASIEILITY STURY ESTIMATE - ACRES AMERICAN file! DEERS3.DAT361
DEVIL CANYON - *REVISION 3° rage 21

ITEM DESCRIFTION | QUANTITY UNITS UNIT FRICE _ AMOUNT =~ TOTAL REMARKS

date! 1-FER-82

$ s 000

521  ACCESS TUNNELS & ROADS

.6  WIZC., ELECTRICAL EGUIFMENT
.41 MISC. ELECTRICAL EQUIFMENT
411 MISC. ELECTRICAL EQUIFNENT

335  MISCS. PFOWERPLANT EQUIFMENT
1 AUXILIARY SYSTEMS — UNIERGROUNI
11 GTATION WATER SYSTEMS
(111 STATIDON WATER SYSTEMS
.12 FIRE PROTECTION SYSTEMS
,121  FIRE PROTECTION SYSTEMS
13 ' COMPRESSED AIR SYSTEMS
(131  COMPRESSEL AIR SYSTEMS
.14  DIL HANDLING SYSTEMS
7,141 DIL HANDLING SYSTEMS
.15 ' DRAINAGE & DEWAYERING
,151  DRAINAGE & DEWATERING
.16 HEATy VENT & COOLING 8YS
161  HEATy VENT & COOLING 5YS.
,17  MISCELLANEDUS
171 MISCELLANEOUS

.2 AUX, SYST., - SURFACE FAC.
.21 AUX. SYST.-SURFACE FAC,

v3  AUXILIARY EQUIFMENT :
\31 POWERHOUSE CRANES |
" 311 POWERHOUSE CRANES » EACH
(32 ELEVATORS _
,331  ELEVATORS 1 LS
.33 HISC. CRANES & HOIST
%31 MISC. CRANES & HOIST | LS
v34  COMFENSATION FUMPS |
v341  FPUMPS AND MOTORS | 2 EACH
.242-  VALVES | | EACH




SUSITNA HYDROELECTRIC FROJECT
FEASIRILITY STULY ESTIMATE - ACRES AMERICAN

date! 1-FEB-B2
file! DEEESI.DAT}é1

DEVIL CANYON - *REVISION 3° padel

ITEM DESCRIFTION GUANTITY - UNITS UNIT FRICE AMOUNT TOTAL  REMARKS g
$ $ 000 $ 600 | | '5
.4 GENERAL STATION EQUIFMENT T )
GENERAL STATION EGUIFHENT 1 LS ]
.5 COMMUNICATIONS EQUIFMENT y
 COMMUNICATIONS ERUIFHENT 1 LS .
334  ROADS %
.1 RDALS -

.12 SITE ROADS :
SITE ROADS 9 HILE 3 ¢
MAINTENANCE 12 MILE 3 :
13 TRANS DAM CROSSING ;
CONSTRUCTION 7 HILE 3 g

14 FARKS HWY - DIEVIL CANYON |

| HAINTENANCE 212 1 S

TRANSHISSION FLANT

350  LAND & LAND RIGHTS
| LAND & LAND RIGHTS

352 SUBSTATION % SWITCHING STATION

MI/YRS




SUSITNA HYDROELECTRIC PROJECT date; 1-FER-B2
FEASIRILITY STURY ESTIMATE - ACRES AMERICAN file! DEERS3.DATi6L
DEVIL CANYOMN - "REVISION 3° - rager 23

ITEW BEbﬁRIFTIUN QUANTITY UNITE UNIT PRICE AHOUNT 10TQL REMARKS

o i o v roant — O 3 ok iy e - o,

$ $ 000 $ 000

SUBSTATION & SWITCHING STATION
STRUCTURES & IMFROVEMENTS
] SWITCHYARE
11 SHITCHYARD
' SWITCHYARD

SURBTATION/SWITCHING STA EQUIP
SUBSTQTIG?/%?%TCHING 5TA EQUIF

WILLOW
RNIK ARM
UNIVERSITY

WILLOW ENERBY MANAGE SYS (EMS)
WATANA & DEVIL CANYON IN-
FLANT HONITOR & CNTRL EQFMT

STEEL TOWERS & FIXTURES
STEEL TOWERS & FIXTURES
TOWERS (INCLUDING FOUNI~
ATION & HARDWARE)

OVERHEAL CONDUCTGRS & DEVICES
QUERHEAD CQNDUCTURS & DEVICES _
CNIOTRS 2 x 954 kemil/rhase
- SUBMARINE CABLES {3)
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SUSITNA HYDROELECTRIC PROJECT | . date! 1-FEB-82
FEASIRILITY STUDY ESTIMATE — ACRES AHERICAN S | file! DEERS3.DAT3&1
REVIL CANYON - *REVISION 3° | -  pase’ 24

ITEH DESCRIFTION  GUANTITY  UNITS  UNIT PRICE . ANOUNT  TOTAL  REWARKS

) $ “$ 000 $ 000

359  ROADS & TRAILS
ROALS & TRAILS

GEMERAL PLANT

.LAND & LAND RIGH?S
LAND & LAND RIGHTS
(INCLUDEDN IN 336

STRUCTURES & IMFROVEMENTS
STRUCTURES. & INFROVEHMENTS
(INCLULED IN 331,2)

OFFICE FURNITURE/EQUIFHENT
OFFICE FURNITURE/EQUIFHENT

TRANSFORTATION EQUIFHENT
TRANSFORTATION EQUIPHENT

STORES EQUIFMENT
STORES EQUIFMENT
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SUSITNA HYDROELECTRIC FROJECT - ﬁate; 1-FER-82

FEASIRILITY STULDY ESTIMATE - ACRES AHERICAN : fllEs DEERS3.DAT 61
DEYIL CANYON -~ °REVISION 3°* radel 23 ‘

fi  DESCRIFTION QUANTITY UNITS UNIT FRICE AMDUNT TOTAL REMARKS

o

o iy i e

$ $ 000 $ 000

TOOLS SHGF & GARAGE EQUIFMENT -
~ TOOLS SHOF & GARAGE ERUIFMENT R

LABORATORY EQUIPHENT
LARORATORY EQUIFHENT

FOWER OFERATED EQUIFHENT
POWER OFERATED EQUIFMENT

COMMUNICATIONS EQUIPHENT
COMHUNICATIONS EQUIFMENT

MISCELLANS®U% EQUIFMENT
MISCELLANEDUS EQUIFMENT

OTHER TANGIRLE FROFERTY
OTHER TANGIBLE PROFERTY
OTHER TANGIELE FROFERTY




ITEM

SU§ITN§ HYDROELECTRIC FROJECT
FEASIRILITY STUDY ESTIHATE - ACRES AMERICAN
DEVIL CANYON - ‘REUISIUN Kh

DESCRIFTION QUANTITY

UNITS

61

63

INDIRECT COSTS

TEMFORARY CONSTRUCTION FACILITIES
TENFORARY CONSTRUCTION FACILITIES
(INCLUDEL IN DIRECT COSTS)

CONSTRUCTION EQUIFHENT
CONSTRUCTION ERUIFMENT
(INCLUDER IN DIRECT COSTS)

HAIN CONSTRUCTION CANP

1 WAIN CONSTRUCTION CAMP
.11 SITE FREFARATION
CLEARING & STRIFFING 93
INSTALL GRANULAR FAL 439,400
CONSTRUCT ROALIIAYS
MAIN ROADS IN CAMP L3431 45100
CONNECT. KD, T0 ACCESS RD, 71200
SECONTARY RI! [247] Y
IRAINAGE

DITCHING
CULVERTS |
FERINETER FENCING | "
FERINETER FENCING . 73850
PARKING AREAS :
FARKING AREAS | 371000

v12 RUILDINGS
RACHLR DORMS-108 MAN CMPLX
BACHLR LIORMS-MGHNT-TYFE 4
BACHLR DNORHS-HGHNT-TYFE R
GUEST HSES-1 EA OWUN/HGR/CON
CAMF MANAGER’S OFFICES

- 8TAFF CLURHOUSE

DTNING HALL

bl

pout ot 0y SO O OO

31400
540

ACRE
Cy

LE
LF
LF

LF
F

LF
SF
EACH

EACH
EACH

EACH

EACH
EACH
EACH

UNIT FRICE

$

AMOUNT

$ 000

datet

R R S EE &S N2 32 EE N A S S NS s S EE Em S R

1-FER-82

file! DEERS3.DATi61
raget 26

TOTAL

HEMARKS

$ 000

26" w 224°
287 » 120¢
247y 1329°
287 x 1207
307 » 407
uO . 80
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SUSITHA HYDROELECTRIC PROJECT : datet 1-FER-82

FEASIRILITY STUDY ESTIMATE - ACRES AHERICAN filet DEERS3.DATs61
DEVIL CANYON - °"REVISION 3° ~ padetl 27

- ITEH DESCRIPTION ' QUANTITY UNITS UNIT FPRICE ANMOUNT TOTAL REMARKS

e e,y

- o Ao Ol S Bt o i e S 9k

$ $ 000 $ 000

EACH , 1507 » 120
EACH 120¢ % 1587
EACH 1007 x 120°
EACH 200 % 200"
EACH 507 ¥ 407
EACH 40¢ » 807
EACH 40° % 807
EACH °80¢ » 100°
EACH 1007 % 120°
EACH 1007 % 120"
EACH 207 % 307
EACH 1207 x 140"
EACH 1507 3 300
EACH ¢ 50
EACH s 407
EACH o 207 "ef

, EACH 1007 5 100"
FERMAWALK

6 FEET WINE ~LF
10 FEET WILE 2y2 LF
14 FEET WIDE 0 LF

.13 UTILITIES

WATER

SUFFLY SYST
TNTAKE fDUL § CRIE IN
FUMF STA - 720 GFN
RODSTER FUNF STA - 720 GFH
SFLY LINES (2EA) 1-4* &
TREATHENT FLANT - 1.0 MGD
RESERVOIR

DISTRIBUTION SYSTEM
§%§TRIB;LINES -~ BURIED
Bl

b ;
OISTRIR LINE UTLIR
10" 0I

g8* NI

4* NI

4* I

HEAT TRACING & INSUL
i FIPE

8* PIPE

&* FIFE

4* PIFE

DINING HALL
RECREATION BLIG.
RECREATION EBLIG,
GYMNASIUN

SECURITY OFFICE
FIRE STATION
SOILG/MATERTIALS LAE.
MAINTENANCE ELIG.
WAREHDUSE - MANAGERS
WAREHOUSE - FDOD SERVICE
COMMUNICATION ELIG.

ne 1
HOSFITAL

ICE RINK
ANk

STORE

LAUNIRY
SWIMMING FOOL

Pk B ok o e e st e ot b b e o il ek e o

O~
<
>

SUSITNA RINER

1-&* sUTILES HT
800,000 GAL

K9
-
P et €3 ot o bt
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SUSITNA HYDROELECTRIC FROJECT

FEASIRILITY STUDY ESTINATE - ACRES AMERICAN
LEVIL CANYON - *REVISION 3°

DESCRIFTION : AUANTITY

UNIT FRICE

FIFE FITTINGS :
UALVES i
HYDRANTS ‘ 12
UTILINORS
UTILIDORS 8y100

SEWAGE

COLLECTION SYS CUTLDRI |
4* PIFE ~ 24000
& PIFE | 31000
g* FIFE | 2,400
10* FIFE 800
12* FIFE 2,800
HERT TRACING & INSUL

2 .
6‘ 32000

8 2,400
197 | 800

12 :
TREATMENT FLANT

SKIMMING TANK

LAGDONS (1 @ 385’ x 2057 &

REC's |
FHRYS/CHEM UNIT
CLARIFIER
ITSINFECTION
HEAT FUMF
TRICKENER
FILTER FRESS
DRYING HEDS
OUTFALL LINE [10°1
UTILINOR
OUTFALL'

ELECTRICA
e TRATING STATIONS
BUTLDINGS
GENERATORS [850 KWl
TAY TANK
FUEL_STORAGE TANK
SURSTATION
LIGHTING
FOLE HOUNTED LUMINAIRS
FLOOD LIGHTS
NISTRIEUTION |
FIRE ALARM SYSTEM
FIRE ALARM SYSTEM
TELEFHONE SYSTEN

Ll

s
- -

-+

ot 3 3 P ok e o b et ot

ot ke a1

BT T O

o aa Tt S o iy i . gy ety S 0 s $10% oo 2, B2 Pt

o N N MR A SR @GR W 53 B g0 N gus NG DS NEE WG N am

date! 1-FEE-82
£ile! DEERS3.DATS61

~ padet 28 o
AMOUNT ~ TOTAL  REMARKS L
$ 000 % 000

@ 2807 x 135*)
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SUSITNA HYDROELECTRIC FROJECT date! 1-FEE-82
FEASIRILITY STULY ESTIMATE - ACRES AMERICAN filet DTEERS3I.DATiAL
-DEVIL CANYDM - °*REVISION 3° ' | rades 29

- ITEM BESCRLFTIGN RUANTITY =~ UNITS  UNIT FRICE AMOURT TOTAL REHARKS

5 T4 000 & 000

TELEFHONE SYSTEH
TY/RADIC STATION

TU/RADIO STATION
SOLIL WASTE FACILITY
"SOLII WASTE FACILITY

FOL

GARAGE/MAINTENANCE ELIG
TANKS

505000 BAL

100,000 BAL

EARTHWORK |

CLEARING & GRUBEING

RERMS

PIFING ;
FUEL STATIOH

LS

o ba :
A S e e e ek

<
-
<
<
ot ok

.2 HAIN CONSTRUCTION VILLAGE
.21 SITE PREPARATION
CLEARING & STRIFPING 95 - 3/TOTAL A=S»E341000
INSTALL GRANULAR FAR 4597800 ~ Z/LEFTH 8
CONSTRUCT ROADWAYS '
ROADUAYS IN VILLAGE |
HATN ROAD 34 WIDE 2,300 ASFHALT FUME .
SECONDARY ROALS 247 WIDE 151600 ASFHALT FUMT
CONNECTION TO ACCESS RI 34° 31000 | UIL LHT-MN ASC 8/C F
DRATNAGE .
LOTUERTS - 320 L0TS "85 o | B50- '8 40 e
) - y s ; F4 _I- %Y *\ 2:
PERIHETER FENCING - | XING (28
FERINETER FENCING 9,100
FARKING AREAS | | o
PARKING AREAS 37,500 ~ GRANULAR SURFACE
.22 BUILLINGS |
SINGLE FAM UNIT - 2 BIRM 72 EAC | 147 x 40°
BINGLE FAN UNIT = 3 EDRH 200 A€l 14 % 40
STNGLE FAM UNIT - 2 EBIRM 14 AC | 347 % 50
 SIMGLE FAM UMIT - 3 EDRW Y ' | | 24 3 50’
GINGLE FAM UNIT - 4 EDRH 14 Al 387 % 50°
BCHOGL (324750 SF) 1 5 | (12 CLASQRQﬁhQ}
GYHNASTURN | , 106
SUTHHING POOL | | - 1007 100*
RECREATION CEHTER . | | O 0Y x 1007
STORE 100 % 160
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- ’ SUSITNA HYDROELECTRIC FROJECT date! 1-FEE-82

- * FEASIRILITY STUDY ESTINATE - ACRES AHERICAN | file} [EERS3.DATi&1
. ~ DEVIL CANYOM - "REVISION 3° raged 30 ,
B ITE# DESCRIFTION QUANTITY  UNITS  UNIT PRICE AMOUNT ~ TOTAL  REMARKS
n | $ 5 000 5 000 |
FIRE STATION 1 LS o : 30¢ x 40°
GAS STA L6 FUNPy3-BAY 1 LS 2-10,000 Gk TANKS
,33 UTILITIES |
WATER Lo ‘

SUFFLY LINE 41900 FT

RESERVDIR 620,000 GALI 3 1 EACH

FUHF STATION 4500 BFYM | 1 EACH

NISTRIBUTION SYSTEM
DRISTRIBUT LINE-BURIED

c ’ , 10 II 850 LF -
_— 8® I , ; 305 LF ‘ -
S ’ &* ol 260 aF ' ’ -

o DISTRIBUT LINE-UTLIR o B
N 10 71850 LF
T , B* 21750 LF

e &* 22350 LF
S HEAT TRACING -
i~ 10* FIFE 8+500 LF , g | -

- . g8* PIFE 35050 : LF .

&' FIFE : 21600 LF !
UQLUES . : -
10%y 8'7 g 4" 1 LS ‘ en
HYDRANT ; ’ R
[UﬁLUES % STUBB INC - 1 EA 21 EACH @ AFPROX 49973
SEWAGE
COLLECTION SYSTEM ‘
& PIFE ‘ ' 55450 - LF .

, 8" PIFE 32000 LF ' ‘ ' Y
S , 10" FIFE 2:350 LF ‘ =
c . i3* FIFE 100 LF
o HEAT TRACING

&" FIPE 55450 LF LIMCL FORCE WAIN
8" FIFE ' ' ~ 35000 LF FROM VIL TO NAIN
10” FIFE . 24330 ' LF ‘ : - CAHMP WATER TREAT-
* PIFE 160 LF HMENT FLANTI
FUHFING SYSTEM , ' ,

. PUMP STATION - 1 LS ‘ YILLABE TOD MAIH CANP

CL A &" FORCE HMAIR 115000 LF , TREATMENT PLONT

4 ELECTRICAL ‘ : - ;

T . GEMERATING STATIONS » L . S 4 .

‘ BUILIINGS 1 EACH 3/INCLUDES LRIVEWAYS
GENERATORS 550 Ku 2 EACH : 3

' DAY TANKS 1 EACH 3
o FUEL STORAGE TANKS i EACH 3
= ‘ SUBSTATLGNE 1 3

EACH




SUSITNA HYDROELECTRIC FROJECT

' datet 1-FER-82
FEASIEILITY STURY ESTIMATE - ACRES AMERICAN Tile! DEERS3,LAT#b1
DEVIL CANYON - *REVISION 3°

. radet 31
ITEH BE“LEIFTIGN QUANTITY UNITS UNIT FRICE AMOUNT TOTAL REMARKS

i} 5 5 000 $ 000

HISTRIBUTION

DISTRIBUTION

FIRE ALARM SYSTEM

FIRE ALARM SYSTEM
TELEFHONE SYSTEM

TELEFHONE SYSTEM
UTILILORS

MAIN RUNS IN VILLAGE
STREET CROSSING 50 LF E&
FUMF STA TO TREATHT FLANT . |
STUS TO HSE LOTS 320 @ 20° INCL 4* SUEy ETC.
STUES TO BLIGS - 6 8 257 . '

INTEGRATED OFC AREA
OUNER/MGRS OFFICE
CONTRACTORS OFFICE

CRELIT FOR CANF
LUMF SUM CREDIT

CATERING & SUFFORT _ ~ ‘
CATERING & SUFFORT 254505000 MANLAY
CONSTRUCTION FOWER
CONSTRUCTION FOWER ’ 1 LS

b Q
186G~

LY 4
n

1207
1207

LAROR EXFENSE
LAROR EXFENSE
(INCLURED IN DIRELT COSTS)

SUFERINTENDENCE

SUFERINTENDIENCE
(INCLUDEI' IN DIRECT LOSTS)




SUSITMNA HYDROELECTRIC FROJECT . davey 1~FER-B2

FEASIBILITY STUDY ESTINATE - ACRES AMERICAN file! DEEES3.LAT:s1

DEVIL CANYDH ~ *REVISION 3° , | . . pade! 32
ITEM DESCRIFTION QUANTITY UNITS UNIT FRICE ANOUNT  TOTAL  REMARKS
‘ | $ § 000 5 000 |

86 INSURANCE
INSURANCE
{INCLULER IN DIRECT COSTS)

49  FEES
" FEES | |
(INCLUDER IN DIRECT COSTS)
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