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L e = o meetan PR B T L D I N P I P e N TR e e Gross NS . LW © qermetemr
, . Length Reservoir Storage x - Spillway Level
Site (Pool El.) Dam Type Height Length  Height Area 102 Ac-ft Type Outlet
e _ L (ft) (ft) . {acres)
Gold Creek Earthfill 135 4,900 36 . - .-
Qlsan (920) Concrete Gravity 50 400 1 o .01 Bverflow Section
. 2 ' of Dam : -
Olson (1020) Concrete Gravity 145 - - o v - re
Devil Canyon (1450) Thin Arch ) 74 635 1,370 2 7,550 1.1 Chute w/Flip
Thrust Blogk) Alternative 110 155 1.4 - -~ Bucket Yes
Earthfill 200 950 4,2 -- - . - -
Gravity & ) 79 650 1,550 2.4 7,550 1.1 Center Sectinn
Earthfill ) Alternative 200 - 720 3.6 - - of Dam : Yes
High Devil Canyon (1750) Concrete-faced Rockfill 810 3,050 3.8 24,200 4,7 Channel Cut Inte «-
. South Abutment
Devil Creek . Concrete 350 Max - - - we - -
Low Watana (1905) Earthfill 515 1,650 3.2 - 2.9 Channel Cut In -
i Saddle Into
) Tsusens Creeic -
Mid Watana (2050) Earthfill 660 2,600 3.9 v 9.2 wouw o vr
High Watana (2200) " Earthfill. 810 3,450 4,3 43,000- 9,4 L re
Susitna [11 o wvo - L A4 - ow - -w .
Yee (Z)OO) Earthf'lll 455 Land Lo - we ’.4 L 1 e
Yeg (2350) Earthfill ve - e o e e o
Meclaren (2395) Earth & Concrete 100 2,300 23 we 0.2 . -
Dangli (2939) Eacthfill 260 - - - 3.9 19! Dis, Clovy -
) ' Hole w/Conduit
Lo S Through Embankment
Denali (2552) Earthrill "%19¥ 2,050 2.4 $1,000 5.4, .o .o
Densli (2590) Earthfill 205+ 1,900 9.4 we $e7 —e vo
Butte Creek e 100 500 9 - e vo ve
Tyone 39 200 14 - - .o

Earthfill & Concrete

*Discrepancy must be due to better information in the 1961 study « Denali (2%52)
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HISTORICAY. ' PRECEDENCE = TUNNEL ING

A. TUNNELING FILE (ENR, TUNNELS & TUNNELING, €E, ETC.)-
1. WORLD WIDE
2. METHODS - TECHNIQUES
3. PRODUCTION RATES
COSTS

'B. OTHER JOBS

1. PEPEO - UPH
2. TARP - CHICAGO
3. METRD - WASHINGTON
&. MARTA - ATLANTA

5. KEMANO - B.C. |
6. SWEDISH OIL STORAGE -
7. CHURCHILL FALLS - LABRADOR
8. BATH CO. - VIRGINIA
9. SNOWY MTS. - AUSTRALIA

10.  NAVAJO
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C. TUNNELING METHODS
7. DRILL & BLAST
2. MOLE
3. ROAD HEADER
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SNOWY MOUNTAIN: - AUSTRALIA

POWERHOUSE ABOUT 1,100 FT DEEP
GRANITE AND GRANITE-GNEISS ROCKS
TUNNEL LENGTH ABOUT 2 MILES

KEMANO: - B.C.

- TWO TEN MILE TUNNELS.
25 FT EXCAVATED: DIAMETER
PORPHYRY,. ANDESITE AND QUARTZ
DIORITE, ROCK

TARP - CHICAGO

140 MILES OF SEWER TUNNEL
18 FT TO 35 FT BIAMETERS
TBM' DRIVEN:
* LIMESTONE ANDi DOLOMITIE ROCKS

THREE 7,000 FT LONG POWER TUMNELS
32 FT DIAMETER TUNNELS

DRILL AND BLAST EXCAVATION
SEDIMENTARY ROCKS

DEEP UNDERGROUND EXCAVATION
DRILL AND BLAST EXCAVATION
LARGE EXCAVATED VOLUME
METAMORPHIC ROCKS

SWEDISH OIL STORAGE

3.7 ¥ 10® CY OF EXCAVATION
$12/CY |
65 FT X 65 FT OPENING
GRANITE-GNETSS ROEK
UNLINED BELOW WATER TABLE

CHURCHILE FALLS - EABRADOR
ACRES DESIGN
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surficial Deposits
Undifferentiated Yolcanics
Biotite-Hbrnblende Granodiorite
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Biotite Granodiorite
Schist, Migmatite and Granite

Argillite and Lithic Graywacke
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TUNNEE ALTERNATIVE STUDY METHOD

DEVELOP GEQLOGY:

2. REPORTS
b. MAPS
c. EXPrORATION:

SELECT POSSIBLE TUNNEL ALIGNMENTS BASED ON GEOLOGY

- AND: FOPO

PLOT SECTIONS ALONG TUNNEL ALIGNMENT
SELECT TUNNEL' GRADE |
SELECT TUNNEL SIZE BASED ON ECONOMICS
LOCATE ACCESS ADITS (AT LEAST 2)
SELECT SUITABLE TUNNELING METHODS
ESTIMATE TUNNELING COST

MAXE ADJUSTMENTS IN: (AS MORE INFORMATION BECOMES _
AVAILABLE)

a. ALIGNMENT

b. GRADE

c. TUNNELING METHODS

d. COST




i E SUSETNA HYDROELECTRIC PROJECT : '
, JUNNEL ALTERNATIVES €OST ASSBPTIONS _
e THE FOLLOWING. ASSLMPATIONS HAVE BEEN USED IN DEVELCPING THE COST
E . ESTIMATES EOR THE TUNNEL SEHEME ALTERNATIVES:
= TUNNEL LENGTH ™ 29 MILES | g
3 — TUNNEL CROSS SECTIONAL AREA.800 SF; 1250 SF3 1500 SF AND 3325 SF

o g — CONSTRUCTION ACCESS ™ 4 MILES OF 20 X 20 FT ADITS (ALL SCHEMES)
. ~ 12 FT OF TRILLING DEPTH ADVANCES TUNNEL 16.5 FT PER ROUND
— SPECIFIC DRILLING ™ 3.16 FT/CY ‘

@ ~ SPECIFIC CHARGE ™ 1.77 LB/CY

W ~ DRILL PRODUCTION ~ 5 FT /MINUTE .7 q
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SCREENING MODEL (LP)
NPUT:  STORME/YEILD/COST INFORMATICH -~
~  SINPLIFIED HYGR | |
POR DD - | o
CUTPUT:  CPTIMAN SITESAEIGHTS '
APPROX. RULE CURVES | |
- PPPROX, FIRM _PGS&’ER/ENERGY' o
2PPROX. INPUT TO GENERATICH PLANNING PCDEL i
ST ATICH ML . : '
IPUT:  PHYSICAL DATA
RULE CURVES
MONTHLY HYDROLOGY -
VONTELY TEMAND ' : :
CUTPUT:  MONTHLY ENERGY/PORER CUTPUT
DEGREE OF FAILURE TO MEET LEWD
INPUT TO GEN. PLANHING MOTEL |
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INTERFACE WITH GENERATIGN
PLAMNING STUDIES
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1. CPTIMMN L0 Wi SCEE '
‘ 1R |
~ 1600 1M
't 2, CURVES FR INTERVEDIATE SCHEMES

3. DATA FOR CENERATICH PLANING FODEL.
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CREST  BASE

Magnitude = 8
Richter @ 16
mi,
Accelerstion =
0.40 g,
Duration = 45
S5eeC,

Cesign Eacrth~ : :
quake
Magnitude

graywacke

'8

Richter @ 33
mi,
Acceleration =
0.23 g,
Duration s 40
gec.p

MINIMUM SEISMIC CENT.
DAM LOCATION HE IGHT LENGTH THICK., THICK, VOLUME PARAMETERS FOUNDATION  ABUTMENTS  REMARKS ANGLE
El Cajon  Yoro/Cortes 741 1253 1,924,000
(1984) Honduras (226) (383) (1,472,000)
Hoover Nevada, 726 . 1284 660 45 4,400,00  Spaced between Cravity Arch
(1935) Arizons, (221) {379) (3,364,000) two faults
U»S.A, sbout 900 ft
apart
Yidrarye Romania 548 508 82 20 'Eavthquake in Measurements after
Arges (167} (292) (25.0) (6.0) 1977 with an the earthquake
. intensity of showed no
7-8 on the Msk odificationg to
scale at the _normal behavior,
site.
7z 2-1/2 %g.
8:5%9. \
9 =" 10% g. '
Motrow Colorads 465 720 51.65' 12.0 360,000 . In design it is
Point mond wp 8 point
Crystal  Nestren 340 620 145,000
Dam Colorado
Green Lake Sitka, 210 460 16 ft. 26,000 " Miximum Cred- .Compotent Unsymmetrical with
Dam Alaska : ‘ible earthquake massive

P R T
T
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CREST  BASE MINIMUM SEISMIC . . CENT.
DAM LOCATION HEIGH( LENGTH THICK, THICK.,  VOLUME PARAMETERS  FOUNDATION  ABUTMENTS  REMARKS ANGLE !
Contra Ticino, 722 1246 861,000
(1965) Switzarland (220) (380) (658,000)
Mratinje Montenegro, - 722 879 971,000
(1976) Yugoslavie (220) (268) (742,000)
Glen Canyon Arizona, M0 1560 4,901,000
{(1964) USA (216) (679) (3,747,000)
Luzzone Ticino, 682 1738 1,739,000
(1963) Switzevland (208) (530) (1,330,000)
Mohamed Khouzestan, 666 . 696 647,000
Reza Iran (203) (212) (497,000) -
Shgh. Pahlavi : :
(1963) ?
Almendrs  Salmanca, 652 1850 2,188,000 i
(1970) Spain (202) (567) (1,673,000) -
Inguri Ceorgias, 892 - 2513 262 33 4,967,000 - - ENR Dec. 14, 1278 ot !
(19839) USSR (272) (766) (1o m) - (3,800,000) + Dave Shandalov Info :
Thin Arch :
Vaiont Veneto, 858 624 _ 460,000 : :
(1961) Italy (262) (190) (352,000) Overtopped by b
400 ft high wave I A
on Oct, 9, 196%. IR
Minor chipping of i
the top 3 ft due i
to boulders was :
the only damage. ;
Sayan- . Krasnoyarsk, 794 3504 11,916,000 :
Shusen USSR (242) {1068) (9,117,000) :
(1980) . _ !
B . ' b
Chirkei North © 764 1109 98 ‘ 21 1,602,000 {
(1975) Caucusas, (233) (338) (30 @) (6.5 m) (1,226,000) !
USSR ' -
Mauvoisin Valsis, 1 1706 2,655 o
(1957) Sswitzerland (237) . (520) (2,030) i
£l Cajon  Yoro/Coctes, 741 1253 1,924,000 ’ b
(1984) Honduras (226) - {382) {1,472,000) o
B > ‘l j
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! CREST  BASE MINIMUM SEISMIC . CENT,
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OBJECTIVES (6.83)

' ESTABLISH APPROPRIATE AXIS AD DA IVPE AT

EEVILS CANYCHN.




OFFICE MEMORANDUM

TO:

FROM:

SUBJECT:

P ;ﬁ?ﬁ“”
R. Mohn, -APA Date:  Qctober 17, 1980

I. Hutchison File: ~ P5700.11

Task 6 Supervisor

Susitna Hydroelectric Project

Revision to Results Presented at the

Internal Review Board Meeting on October 14, 1980

ik

o

1
k

Attached are the following revised result sheets:

Subtask 6.02

1.

3a.

Subtasks
6.03/6.06

4.

IH:ccv
Attachments

Revised tunnel unit cost diagram. Ongoing work on our tunnel
cost estimates has led to an upward revision to the tunnel
costs.

Revised tunnel scheme economic summary table. Based on the
increased costs referred to above this table has been revised.
For the sensitivity calculations the increase in tunnel costs
has been reduced from 100% to 50% due to the greater level of
confidence we now have in the tunnel costs.

The economic summary table has been expanded to include
Scheme 3a, which incorporates a rockfill re-regulation dam
(Scheme 3 incorporates a concrete re-regulation dam).

A revised print df the storage: dam height curve for the
alternative Susitna River sites (previous print was laterally
inverted).

v
I. Hutchison
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ECONOMICS OF TUNNEL ALTERNATIVES

! AVERAGE
INSTA.LED CAPACITY  nnuaL CAPITAL  ENERGY
UPSTREAM DOWNSTREAM ENERGY COST COST
MW MU GWH ©10% § $/1000 KWH
U.S. CORPS DAMS 790 780 6,855 2,150 35
TUNNEL SCHEMES |
1 790 550 5,700 A 2,500 50
B 2,600 55
C 2,900 60
2 35 1,150 4,900 A 2,400 60
\ (790) B 2,500 65
C 2,800 70
3 CONCRETE REGULATION DAM
790 375 6,029 A 2,000 40
B 2,020 40
C 2,120 40
3A ROCKFILL REGULATION DAM
| 790 375 6,029 A 2,060 40
| r B 2,090 40
YL C 2,200 45
4 35 800 5,650 A 2,190 45
al (790) B 2,240 45
C 2,430 50
!?{“
10
I
B: 15 MILE HAUL.
C: SENSITIVITY, 1.5 X TUNNEL COST.
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