
APPENDIX TO SECTION 4.0

POWER
STUDIES



rrr>
(

~L .
.-----"
L.

,....-..." r---""'
L j l-,.J

r--'Ic .



l i. ~
I' ,

-.J l \ L ..01'1 '1..- ___ J L ,), I. L., \ ~\ -l -" "' .J
u. - j! .,' '"

CHAKACHM1NA PROJECT OPERATION STUDY
H/H.H&CF,BECHTEL CIVIL&HINERALS INC •• SF.

PROJECT 1487900i ALASKA POWER AUTHORITY ,DA TE 32383 PAGE

ALTERNATIVE CI CHAKACHATNA TUNNEl., WITHOUT FISH RELEASES
HJFLOWS TO THE LAKE IN CFS

YEAR JAN FEB HAR APR HAY JUNE JULY AUG SEPT neT NUV DEC AVEYR CALYR

I LlOO~ 307. 207. 393. 3037 • 0837~ 11209'. 9337 • 31l1S. III 39. 799. 870. 3220. 1960
2 877 , 589. tJ70. 340. 1881. 7983~ 12808. 10899. 6225. IS8b. 8ll!. 696. 3767. 1961
3 633- 541. 471. 1170. 1265. 7925. 131/~9. 10411. 5542. 1197. 863. 613. 3590. 1962
Q /l9a: 357. 315. 337. 18!)1. lI73S: _.. 132/19. - ,,12208. 5847. 2056. 930. 710. 3587. 19&3
5 30Ll. 435. 332. ll77. 1830. 8093. 10700. 11798. 4246. 12t15. 909. (>62. 3 L124. 196t1
0 1J19~ 219. 337. 398. 1286. 3/.190: 13046. 10516. 10802. 211tl. 597. tl06. 3041. 19O5
7 38~, 330. 350. 410. 1893. 8072. 10303. 9974. 6608. 1953. 910. 313. 3459. 1966
8 531 • IJ tl9. 38t1. 880. 2030. 870 1~ 14931. 15695. 6191. 2040. 1215. 5'11. tllJ73 • 1967
9 53/l~ 510. tl07. 630. 2996. 7808~ 13117- 112,7. 2793. 970. 089. 012. 3532. 1968

10 Ll8,. 486. 500. 052. 1948. 9271 •. ..12510. 7297. 2H3. 3057. 1215. Stll. 3H6. 196Cl
11 /l97: SOli. 550. 899. 2205. b78 cr. 10360. 7966. 27311. 1359. 742. /loo. 2929. 1970

MEAN 511 '. 1130. lI!)tI. 530. 2076. 7251: 12307. 10071. 5175. 1729. 883. 592. 35LJ7.

MAX 877: 589. 550. a9!). 3037. 9271~ 111931. 15095. 10802. 3057. 1215. 870. /1473.
MIN 30 1J• 219. 207. 337. 1205. 31j90•. 10303. 7297. 27311. 976. 597. 313. 292 9•



PROJECT I /AA7QOO i

CHAKACHAHNA PROJECT OPERATION STUDY
HIII,Hll.CF,BECHTEL CIVILll.l-llNERALS INC.,SF.

ALASKA POWER AUTHURITY DATE 32383 2

ALTERNATIVE ex CHAKACHATNA TUNNEL, WITHOUT FISH RELEASES

RESERVOIR STORAGE-ELEVATION-AREAl

AC·FT FEET ACRE

O. 760. o,
2025. 765. 810.
7300. 710. 1300.

27200. 780. 2690.
111000. 800. 5670.
2111000. 620. 7320.
397000. 8110. 8270.
572000. 860. 9280.
769000. 880, Il)/JOO.
988000. 900. 11590.

1221.l000. 920. 11960.
11lb70oo. <JUO. 12320.
1717000. 960.. 12650.
1973000. 'HIO. 12980.
2230(\01l. -' 000.. 13280.
250 IHi00. 1020. 13520.
2776000. !O/JO. lJ 7l.1 o ,
3053000, 11)00. 139bO.
333 5000. J080. I /J I 70.
3b20000. 1100. I /AHO.
3'110000. \120. 111620.
1l033200. 1128. 1'5212.

TAlL,WATER-FLOW RELATlUNSHIPj

FEET eFS

/JOO. O.
1100. loonoo.

MONTHLY ':ItJlMUM lNSTREAH FLOWS IN CFSl

0'. o, 0', o, O. o,

MONTHl.Y DIVERSION REQU I REf1E NTS IN CfSI

o, O. O. o. o, c,

o. o• o, o, o, o, 0, O. e, o. 0, O.

MONTHL,Y RESERVoiR EVAPORATION IN INCHES~

. .. 0 ....._. .9. ... 0 •. e, O. o. . .0... .... Jl. .. .(} e., .Q _0 e ,_ _.0 _. __ _ .
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PROJECT I1lA79001

L I
tLl LJ L. J l j L. J J l

CHAKACHAHNA PROJECT OPE~ATION STUDY
It/H,Hll.CF,BECHTEL CIVIL&MINERALS INC"SF.

ALASKA POWER AUTHURITY

L J

DATE

j

3231l.5

INSTALLED CAPACITY~ 300000: KW

ANNUAL PLANT FACTUR: :5
OVERLOAO FACTURi 1.00

PLANT EFFICIENC~I .85~

FRICTIUtl LoSS CUEFFICIENT: .0000021:100

ALTERNATIVE CI CHAKACHATNA TUNNEL, WITHOUT FISH RELEASES

MUNTHLY LOAD FACTORSi

".920 .870 :780 '.700 :01.10 .b20 :bl0 .01.10 ~700 .800 :920 1". 000

INITIAL LAKE SWRAGE 111033200. AC ..fY

HINIMUM LAKE STORAGE 121123000. AC ..FT

MAXIMUM l.AKE STORAGE : 11033200. AC ..FT



O. C. O. 43738. 143042. O. O. O. O.
O. O. -- O. O. 102145. 129130. o, o, O.
O. O. o. O. 62388. 100187. O. O. O.

-------0-.- -- ----------0.------0_------0-. -------0-.---97946 .-------------0.-------0-. --- 0. _
O. O. O. O. 43608. 39391. O. O. O.
O. O. o. o. o. 129130. O. O. o.
O. O. o. O. O. 63069. O. O. O.
o. O. o. O. 143042. 129130. O. O. O.
O. o. O. O. 143042. O. O. O. Or

-0. o. - --0.---------------0.------------0.--- _.0. __0. _ . __ 0_.. o.
n, o, o, o, O. O. O. o, o,

O. O. O. 3976. 57933. 6254'1. O. O.

O. O. O. 43738., 1'130'12. 129130. O. O.
0.- C. -- - ___ O. -_ - --- O•.. -.- O. O. _____0. ____ __0.

ALTERNATIVE P: MCARTHUR SHORT TUNNEL. WITH FIS~ RELEASES

CHAKAC~AMNA PROJECT OPERATI~N STUDY
h/ll.I!&CF.IJECHTEL CIVIl&HINERALS INC•• SF.

~lASKA POWER AUTHORITY

o

o

o

14PAGE

TOTYR CALYR

186780. 1960
231275. 1961
162575. 1962
97946. 1963
82999. 196_'1

129130. 1965
63069. 1966

272173. 1967
1'13042. 1968

O. 1969
O. 1970

124'15'1.

272173.
O.

o,

o.
O.

DECNOV

DATE 110581

OCTSEPAUGJULJUNMAYAFR

PRCJECT 14879001

SURPLUS ENfRGY Ir\ "WI!

YEAR JMJ fEA MAR

1 o, O. o.
;J o, c• o.
3 019 o• o.
4 --- O. O. - - --------0. ------
S O. O. O.
(, O. O. O.
7 O. O. O.
8 O. O. O.
9 O. O. O.

10 O. O. O.
11 O. o. O.

t'E AN o, o, O.

"AX O. O. O.
MIN O. O. O.
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PRCJECT 14&79001

CHAKACHAMNA PRQJECT OPERATION STUDY
t-/H.H&CF.BECETEL CIVIL&MINERALS lriC •• SF.

ALASKA POWER AUTHORI~Y DATE 110581 PAGE 13

'\

ALTERNATIVE 11: t-1CARTtIUR SHORT TUNNEL. WITH FISt- RELEASES
AVERAGE G[NERATIr.~ I~ ~W DURING SPILLS

YEAR JAN fEE' ~AR APR f"AY JUN JUL AUG SEP OCT NOV DEC AHYR CALYR

1 o• c• O. O. O. o, 190. 330. O. O. O. O. 43. 1960
2 O. o. O. o, O. o. O. 275. 330. O. O. O. 50. 1961
3 o~ O. O. O. O. O. O. 222. 290. O. O. O. 43. 1962
4 C. O. O. O. O. .__.. 0 •. .0. O. 287. O. .. 0. C• 24. 1963
5 O. o, o. O. o. o. O. 196. 205. O. O. O. 33. 1964
s O. O. C. O. O. O. O. O. 330. O. O. O. 27. 1965
7 O. o, o. o, u, o. o. O. 238. O. O. O. 20. 1966
H C. o, o, O. G. O. O. 330. 330. O. O. O. 55. 1967
0 C. O. O. O. C. O. O. 330. O. o. o. O. 21. 1968

1 (! O. o• O. O. O. .0. o, .... 0 •.. O• 0 •. _ .....0.e. ... 0 • O• 1969
11 O. o• O. O. o, O. O. o, o. O. O. O. O. 1910

MEAN O. o. O. O. o. O. 17. 153. 183. O. O. O. 29.

"AX O. o• o. O. O. O. 190. 330. 330. O. O. O. 55.
MIN O. O. O. O. O. O. O. O. O. O. .. 0. O. O•
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n CHAI<ACHM1NA PROJfCT GPfRATION STUDY ~
t-I II, Ii F. CF', BECI' Tf L CIVIL&MINERALS INC.,SF.

(' PRCJECT IIfP.79001 ALASKA POWER AUTIIOR I TY DATE 110581 PAGE 12 e
ALTERNATIVE P: MCARTI'UR SHORT TUr~NEL, \lITH FISt- RElEASES

(, RO'A INltIG SPILLS III CFS 0

(, YUR JAN rEB fJAR APR ~lA Y JUN JUL AUG SEP OCT NOV DEC AVfYR CALYR
I)

1 o, c• o. o, c. o, o. 3189. o. D. o. O. 266. ,1960

(, 2. o, o. o. o, o. o, D. o. 66. o. D. D.· 5. 1961
3 a• o, o, o. o, O. D. D. D. D. D. D. D. 1962 I)

4 o. o, o. o. ce . ......... _... 0 ........___. 0 ..........__..0 •._. ......._ .._.. 0 ....... .. 00 __ .. ._.0. \0. D. 1963

C\ 5 o, o, o. o, o. o. D. O. o. o. o. o. o. 1964
6 O. c, o. O. o. o. o. O. 445. o. D. o. 37. 1965 I)

7 O~ o, o. o. o, o. o. o. o. e, o. o, o. 1966

c R c. n• o. o. c. o. o. 6812. 32. o. 00 u, 570. 1967
'3 o, o. o. o, o. o, o, 1364. o. O. o. o, 114. 1968 0 ,

10 O. o, o. 0 e . o. .0 •. o. o. o. .....0 .... _ ... D. D. D. 1969

C
1 1 C. o. D. O. o, D. o, D. O. D. D. D. D. 1970

0
MEAN D. o, O. D. o, o. o, 1033. 49. D. D. o. 90.

r MAX c. o, o. o, o. o, O. 6812. 445. D. o. O. 570. o
MIN o. o• D. De . - .. , D.• ............... 00 .._ .._ .... . D.... ..........._ ...0 •. .0. _.. ..0._. .__ 0 •.~ .. O. D•

(, 0

(, ()
........ ,.-......_-..... ,

(, 0

C' 0
'''.
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( 0

( 0

( 0 i
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CIiAKACI!AMNA ·PROJECT OPERATION STUDY
U H. fl &CF • BE CliT EL. C I VJ L&MIN ERA LS J N:C •• SF.

PROJECT 14B79COI ALASKA PO~JER ALJH!ORITY DATE 110581 PAGE 11

ilL TfR~JA TI VE B: MCAR T1iLJR S~IOR T TUNN£L. WITH F IH RELEASES
ENERGY H; MIIII

rr AR JAN FfE' rAR APR Mr, Y JUN JUL AUG SEP OCT NOV DEC T.OTYR CALYR

1 147312. 130318. 124895. 108470. ID247fl. 96073. 97674. 102478. 108470. 128097. 142560. 160122. 14'189'17. 196(1
2 147312. Inf'25. 124895. 1013470. 102478. 96073. 97674. '102478. 108'170. 128097. 1112560. H.0122. 1444453. 1961
3 1473·12. 12".:1:25. 124895. 108470. 102478. 96073. 97674. 102478. 108'l70. 128097 • 142560. 160122. 1444if53. 1962
4 147312. 125E~2~. 124895. 108470. 102478. 96073._ . ...9767'1 •._ . 102lf78._ .. 108'170. 1280.91.• _142560.•... lE0122. 1444453. 1963
5 (47312. 13031B. 124895. 10B470. 102478. 96073. 97674. 102478. 108'170. 128097. 142560. 160122. 14'189'l7. 1964
f, 147312. 125£:25. 124895. 108470. 102478. 96073. 97674. 102478. 108470. 128097. 142560. lE0122. 1'144453. 1965
7 1'17312. 1251'25. 124895. 108470. 102478. %(173. 97674. 102478. 108470. 128097. 142560. 160122. 1444453. 1966
8 147312. 125£25. 1;>4895. 108470. 102478. 96073. 97674. 102478. 1081170. 128097. 1'12560. 160122. 14'14453. 1967
9 147312. 130318. 124895. 108470. 102478. 96073 • 97674. 102478. 108470. 128097. 142560. 160122. 11148947. 1968

1 0 147312. 125f.~=. 12489~l. 108470. 102478. 96073 •. .- 976H. ..102478._108470~ 128097.__ 142560._ .HOI22. 1444453. 1969
11 147312. 1;>51'25. 124895. H8470. 102478. 96073. 976 74. 102478. 108470. 128097. 142560. 160122. 1444453. 1970

MEAN 197312. 127050. 1211895. 1081170. 102478. 96073. 97674. 102478. 108'l70. 128097. 142560. 160122. 1'145679.

rAX 1117312. 13G31E. 1211E95. 'lOB470. 1021178. 96073. 97674. 1021178. 108470. 128097. 1'12560. 160122. 14118947.
!',IN 147312. 1;>5f25. 124895. 108470. .102478 •... .96 073 •. __.97674 • _102478 •. 108470. 128097.•._142560. _.160122. 1444453.
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CII r. KACf' AMN~ PROJECT OPER ATJON STUDY
1,/H.li&CF .I1ECHTEl CIVIl&MINERALS INC •• SF.

ALASKA POkiER AUTHORITY DATE 110581 PAGE 10

~LTEPNA TI VE 0: ~~C ARTHUR SIIORT TUrolHL. lit TI' F I $I- RELEASES

liAR APR MAY JUN JUL AUG srp OCT NOV DEC AVEYR CALYR

161\. 151. 138. 133. 131. 138. 151. 172. . 19·8. 215 • 165. 1960
lUI. 151 • 13 B. 133. 131. 138. 151. 172. 198. 215. 165. 1961
168. 151. 131'. 133. 131. 138. 151. 172. 198. 215. 165. 1962
16~. . 151. 1;7.1' • 13:'1. 131 •.. .... __ 138 •... .. 151. 1.72 •._. .198 ........._ 215. 165 • 19P
11'1\. 151. DR. 133. 131. 138. 151. 172. 198. 215. 165. 1964
16H. 151. 138. 133. 131. 138. 151. 172. 198. 215. 165. 1965
11'1l. 151. 131l. 133. 131 • 138. 151. 172. 198. 215. 165. 1966
1613. 151. 13 I'. 133. 131. 138. 151. 172. 198. 215. 165. 1967
168. 151. 1 ~. r. • 133. 131 • 138. 151. 172. 198. 215. 165. 1968
16H. 151. L?;t·,. 133. 131. 138.• 151. ..172 ...... 198. 215. 165. 1969
H,8. 151. p. e. 133. 131. 138. 151. 172. 198. 215. 165. 1970

168. 151 • ER. 133. 131. 131l. 151. 172. 198. 215. 165.

1(,8. 151. 138. 133. 131. 138. 151. 172. 198. 215. 165.
1fIll. 151. 1za , 133. .131. 138. 151. 172 .... 19.8. 215. 165.
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l. L. L J L. J l. l. J L. ..J J L J J . .J

CI!~KI\CI'A"'NA PROJECT OPER A.T ION STUDY
IJlh I!&CF. BECtH EL CIVIL&f1INERALS 11>C •• SF.

FRCJECT 14B79"'C,1 AL.ASKA POlo.'[R AUTIIORITY DATE 110581 PAGE '3

ALTEP.NATIVE r: ~'CARTI'UR .SIIOR T TUNf\EL. III Tli FISt- RElEASES
YATER E!/llANCr

YEAR JAN FEP r'AR APR 11A Y JUN JUL AUG SEP OCT NOV DEC AVOR CALYR

1 O. o• O. O. O. o. o. O. O. O. O. O. O. 1960
2 a. c. o, o, o, o. o, o. o. o. o. o. O. 1961
:3 O. o• o. o. o. o, o. o, o. o. o. o, O. 1962
4 O. o, o. o. u, . 0 •. o•. o. o. o. _ o• o. O. 1963
5 o, D. 0. o, o, o. o. o. o. o. o. o, O. 1964
f, o, o• o. o• e, o, o. o, o. o. o. o. o. 1965
7 a. o, o. o, o, o. o. o, o. o. o. o, O. 1966
f1 o. o, o. o, o. o, o. o. o. o. .0. o, O. 1967

" o, o• o. o• o, o, o. o. o. o. o. o. O. 1968
I 0 O. o, o. o. c. o. o. 0'. o. o. ....0 •.. o, o. 1969
I 1 o• o, c. o• o. o. o. o, o. o. o. o. O. 1970

"EM! O. o• c, o• o. e, o, o. o. o. o. o. o.

MAX O. Q. O. o, o. o, o, o, o. o. o. o, O.
MIN O. o. - o. o. o, o, o. o. .0. .0. ....0. o• o.

f)

o

o

o

o



'"'\ CfCAKACf'AMNA PR(lJECT OPERATION STUDY '"J-/Ii.H&CF.13ECHTEL CIVIL&~'INERALS HiC•• SF.

'-\
PROJECT lQ87<JUOl fIlASKA POIIER AUTHOR ITY DATE 110581 PAGE 8 ,.,,.

ALTERNATIVE B: MCARTHUR SHORT TUNt/EL. IIITh F I Sf- RELEASES

~,
E.O.P. STORAGE II',' ACRE-FT

'?

~,
YEI\R JAN FFr. MAR APR I"A Y JU.N JUL AUG SEP OCT NOV DEC AVEYR CALYR

f)

1 31144'11:'6. 3672051. 3503609. 3357932. 3377054. ~59C235. 4033200. 4033200. 4016273. 3S171130. 375ilOil9. 3571403. 3722577 • 1960
n, 2 3'102437. 3239flE5. 3073650. 2920553. 282'1773. 3099675. 3689300. il033200. il033200. 39il3396. 378:?633. 3589288. 3469332. 1%1

'l3 3405319. 3240101. 3073928. 2920830. 2787174. :!058625. 366~218. il033200. 4033200. 3919477. 3759904. 3561il56. 3455203. 1962
4 336911\6. 3194153. 3021502. 21\68398. 2767700.· 2849328 •.··34£'28 70.-4012209.- 4 0332 0 O. 3972295 •...3816709 •. 3624225. 3415984. 1963

~,
'5 3';237<;7. 3246581. 3073891. 2920753. 2821878. 3103326. 3560138. 4033200. '1033200. 3922'128. 3765593. 3570158. 3'156249. 1964

'l. 6 33730:0:0 • 3198037. 3025346. 28722il2. 2739877. 27113929. 33'11621. 3783716 •. '10332'00. 3975861. 3800460. 35'32974. 3373358. 1965
7 3.393940. 3211''347. 3046256. 2893152. 2798110. 3078308. 3510710. 3922686 •. il033200. 3965961. 3809186. 3595il89. 3il38829. 1966

~\
8 3405247. 3234<;20. 3063397. 2910300. 2e23682. 31'1'1I179. 38650'12. '1033200. '1033200. 3971311. 383268'1. 3631653. 3495793. 1967.

I)9 34'11617. 3273230. 310681 o , 2953713. 2926'192. 3194307. 3802931. 4033200. 3995328. 3868016. 3698073. 349'1118. 3482320. 1968
I (l 3301049. 3132759. 2963905. 2810801.~2715398~.3066938 •..-363(;240 •.31l85616.· 384 '1473. 3 BilI176 .-3702533 .3il9 il213. 3366425. 1969
II 33011\Hl. 31345'31. 2968811. 28.15707. 2743549. 2947400. 3383303. 3669834. 3625181. 3513341. 3341792. 3122697. 321ilO07. 1970

')
f"E AN 3423817. 3253:?Oe. 3083737. 2931311. 2847790. 3079723. 3632416. 395211il. 3973968. 38S1881. 3733056. 3531607. 3444552.

flAY 3 fitl 'I 'I (If, • 3672051. 3503609. 3357'332. 3377054. 3590235. 4033200. 4033200. 4033200. 3975861. 383268il. 3631653. 37::>:>577. '1
~IN 3301049. 3132755. 296390!i. 2810801. 27153911. 2743929. 3341621. .3669834. 3625181 • 35133ill. ..3341792. 3122697. 321'1007-0

" f)

0

0

:)

,)

r...)

,)

'...)

~)
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) 0
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L. L L t.. L, J L L L l J L " j L, j u

CHAKf.n·M1NA PROJECT OPERATION STUDY
J./I'.I!F.CF .BEChTEl CIVIl&~PJERAlS INC.,SF.

PROJECT 14fl7'HiOI AUSKA p O~! ER AUTHOR lTY DATE 1105Bl PAGE 7

Al TElHJ ATI VE B: MCARTHUR SHORT TUNNEL, \lITH FJH RELEASES
NET EVAFORATI'lN HI AC-FT

YEAR .Jf>tJ FEB Mr,R ,.PR MA Y JUN JUl AUG SEP OCT NOV DEC AVEYR CAlyR

O. (j • O. O. O. O. O. O. O. O. O. O. O. 196 0
2 r. • G. O. O. O. O. O. O. O. O. O. O. O. 1961
:3 O. c. o, O. O. O. O. O. O. O. O. O. O. 1962
4 O. C. O. O. O. .0. 0•.. . ..... __ 0. O. .. 0. _ O. O. O. 1963
5 O. r • O. O. O. O. O. O. O. O. O. O. O. 1964
6 O. O. O. o, O. O. O. O. O. O. O. O. O. 1965
7 O. o. o. o, o. o. o. e, O. O. O. O. O. 1966
a O. O. O. O. O. O. O. O. O. O. O. O. O. 1967
9 O. O. O. o• O. O. O. O. O. O. O. O• O. 1968

10 O. O. O. O•.. O. .__ 0. '. O. ......... O. .0. . _ 0 •..._. 0 •. O. O. 1969
11 O. O. O. O. O. O. O. O. O. O. O. O. O. 1970

MEAN O. O. O. O. O. O. O. O. O. O. O. O. O.

NAX O. o• O. O. O. O. O. O. O. O. O. O. O.
f',1 N O. C. O. O. O•.. .-,"- O. 0 •. .0 •. O. .•.0 •.._ _.0 • O. O.

0

')

')

")

')

')

0

r)
,
r •,

()

()

0

0

0

0

o

o

Q

Q

0

c

0
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n CIIA KACliA Mt-: A PROJECT OPERATION STUDY o
,,/tI.H&CF.nECIiTEL CI VIL&~tI NfRAlS INC.,SF.

(\ PROJECT 14879UOI ALASKA POIIER AUTHORITY DATE 110581 PAGE 6 e
ALTERNATIVE B: MCARTIIUR SHORT TUNNEL, WITH FIH RELEASES

(., F I Sli RELEASE IN (FS 0

(\ YEAR JAN FEE f'AR APR MAY JUN JUl AUG SEP OCT NOV DEC AVEYR CALYR
f)

1 365. 307. 267. 393. 1094. 1094. 1094. 1094. 1094. 365. 365. 365. 658. 1960

C'
2 31=-5. 365. 365. 346. 1094. 1094. 1094. 1094. 1094. 365. 365. 365. 667. 1961

')
3 3(,5. 3 (: 5. 365. 470. 1094. 1094. 1094. 1094. 1094. 365. 365. 365. 677. 1962
4 3~5. 357. .·.315.·-······-.337.·.---·.·10.94 •..--·10.';14 •.---1.09 4.•--.. ·.10.94 •..---..1094 ...- .._.,...3 6 5 ..._ .. :... ..365•.__.___ 365 • 662. 1963

C"
5 364. 365. 332. 477. 1094. 1094. 1094. 1094. 1094. 365. 365. 365. 675. 1964 o6 3~5. 219. 337. 398. 1094. 1094. 1094. 1094. 1094. 365. 365. 365. 657. 1965

7 365. 3~6. 350. 410. 1094. 1094. 1094. 1094. 1094. 365. 365. 313. 664. 1966 i

Ci fl 3~5. 365. 365. 1'80. 1094. 1094. 1094. 1094. 1094. 365. 365. 365. 71·2. 1967 I'
e; 3(,5. ~65 e 365. 630. 1094. 1094. 1094. 1094. 1094. 365. 365. 365. 691. 1968 f) f

10 . 365. 365. 365. 652.··········} 094 •.-··.-1094 •...._ .. 1094.·_.·······1094.___ ....1094. ---365. _ ... 365 •._ .... 365. 693. 1969

C'
11 3 (,5. 3E5. 365. 899. 1094. 1094. 1094. 1094. 1094. 3(>5. 365. 365. 713. 1970 t')

MEAN 365. 343. 345. 536. 1094. 1094. 1094. 1094. 1094. 365. 365. 360. 679.

( f'AX 365. 365. 365. 899. 1094. 1094. 1094. 1094. 1094. 365. 365. 365. 713 • t)

MIN 364. 219. 267. 337. 1094. 1094. ..1094. 1.094. ". 1 0.94 •. 365.•..._ . 36.5. .313. 657.

C' f)

( I)

c 0

( \)

( ,)

( o

( 0

C- O

C. ~)

c

Q J

(" .,.----C) .
v

r-J CJ r--1 ,""-----' -c--l .~ C"lrJ rJ r-J r=J CJ c-J c-J C1 Ll CJ
,-----, . J
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CIiAKAChAMNA PRCJECT OPERATION STUDY
1-!11101l&CF. BE CHTEl CIVIL&MINERALS INC•• SF.

PRCJECT 141l79C01 nASKA POIrJER AUTHOR ITY DATE 110581 PAGE 5

AlTER/JATIVE A: ~'CARTlIUR SHORT TUNNEL. WITH FISl- RELEASES
SPILL H crs

.._.__... -'~'-'-'._--"-"-' .... _.._---_.__ ._ .... _.-
YEAR JAN FU'J !"AR APR MAY JUN JUL AUG SEP OCT NOV DEC AVEYR CALYR

1 C. O. O. O. O. O. 836. 6113. O. O. O. O. 579. 1960
2 O. O. O. O. O. O. O. ,.201l2. 2796. O. O. O. 406. 19'61
3 O. o• O. O. O. O. O. 1218. 2113. O. O• O. 278. 1962
4 . O. O. o. C. 0 •.. . 0 • .0. ..0. 2065. . 0 e. .0. O• 172. 1963
5 a. n, o. o, c. o. O. 831. 8·17. O. O. O. 137. 1964
(, o, o, o. O. o. O. O. O. 3180. O. O. O. 265. 1965
7 O. o, o. o, o. o, c. O. 1321. O. O. O. 110. 1%6
8 O•. o, o. o, c. o, O. 9736. 2762. O. O. O. 1041. 1967
9 C. o• o, o, o• O. O. 4288 •. O. o. 6. O. 357. 1968

10 U. n, o. o, o. o. o, O. O. 0.•. __. _.0. o. O. 1969
11 O. o, o. e, c, o. o. o, o. o. o. o. O. 1970

r~EA/J o, o, o. O. fJ 0 O. 76. 2206. 1368. O. O. O. 30lf.

/lAX O. o, O. O. O. O. 836. 9736. 3180. O. o. O. 1041.
~1I N O. o, O. o. o. .0. O. .. o. o, . 0. ..0 e., O• O.

,

o

o

o

o



CI'fiKACLM1tIA PF:O,JECT OPERATION STUDY 0
III: .I·F.CF. nr CHT [L CI VIL&~lIN[RALS iNC•• Sf.

PRCJECT 1111l79rpl HASKA P("JI,!ER AU TI'or< IT Y DATE 11 0581 PAGE 4
~

H TEIHJATIVE f!: HCARTlIUR SHORT TUNNEL. IH.T1i fISt- RELEASES
POWER RELEASE Hi US

~

YEAR Jf' N FEP MAR APR ~;A Y JUN JUL AUG SEP OCT NOV DEC AVEYR CAlYR
f)

1 31 CII • 29<;1'. 2739. 2448. 2232. 216 O. 2075. 2130. 2335. 2682. 3180. 3475. 2630. 1960
2 32f.0. 3151. 280Cl. 2573. 2345. 22fl9. 2125. 2130. 2335. 2682. 3180. 3475. 2694. 1961

I)3 32(.0 • 3151. 2809. 2573. 23 115. 2269. 2125. 2180. 2335. 2682. 3180. 3475. 2699. 1962
4 32(,0. 3151. 2809. 2573. 2345. 2269 •... ---2177 ... ·..·.. 2180 .... ..... 2335. -.2682 •.- 3180 ...... 3475. 2703. 1963
5 3260. 3151. 2809. 2573. 2345., 2269. 2177 • 21110. 2335. 2682. 3180. 3475. 2703. 1964

f)6 32(,0. 3151. 2809. 2573. 23 45. 2328. 2231. 2232. 2'336. 2682. 3180. 3475. 2717. 1965
7 32(,0. .5151. 2809. 2573. 23q 5 It 2269. 2177 • 21ilO. 2335. 2682. 3180. 3475. 2703. 1966
8 32(,0. 31~1. 2809. 2573. 2345. 2269. 2125. 2130. 2335. ,2682. 3180. 3475. 2694. 1967 o9 3260. 3072. 2809. 2573. 2345. 2213. 2125. 2130. 2335. 2682. 3180. 3564. 2691. 1968

10 32(.0. 3151. 2881 •. 2573 .... 2406 ... ' . --2269 ....__ 2125 •. ... _2180 •.. 2390 • .._27l16 .. ___ 3180....... ... 3564 • 2727. 196';1
11 3260. 3151. 2881. 2573. 2345. -2269. 2177. 2232. 2390. 2813. 3260. 3658. 2751. 1970

I)
/-If.AN 3246. 3130. 2815. 2562. 2340. 2260. 2149. 2171. 2345. 2699. 3187. 3508. 2701.

MAX 32(,0. 3151 • 2881. 2573. 24fi6" 2328. 2231. 2232. 23'10. 2813. 3260. 3658. 2751. f)
MIN 31C4. 29Sl:. 2739. 2448. 2232. .. 2160-... _2075. 2.130 .... .. 2335. _....2682. •._ .. .. 3180. ..... ..3475. 2630.

.')

()

C)

I)

;)

o

,)

0

0

)

,J

ri r-J rJ r-J Ll LJ c-J Cl r-J c-J rJ .---, [j r----, ,.,....----,
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"l CllftKACt'AMNA PROJECT (1PERATlON STUDY
f,1I1.II&CF .6EC~TEL CIVIL&MINERALS INC•• SF.

PROJECT 1'1e7<;DOl· ALASKA PO~JE R AUTHOR I TY DATE 110581 PAGE 3
''I

ALTERNATIVE B: MCARTHUR SHORT TUNNEL. WITH FIH RELEASES
INFLOWS TO 1I;E LAKE 11\ CFS

YEAR JAN FEP MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVEYR CALYR

1 '100. 307. 267. 393. 3637. 6837. 112C9. 9337. 31'15. 1'139. 799. 870. 3220. 1960
? 877. SR9. '170. 3'16. Iff-I. 7983. 12808. 10899. 6225. 1586. 843. 696 •. 3767. 1961
3 €d3. 541 • 471. '170. 12h5o 7925. 131'19. 10411. 5542. 1197. 863. 613. 3590. 1962
'I it () E! • 3~7. 315. 337. 1801. 4735. 13249. 12208. 58'17. _2056._ 930. 11 O. 3587. 1963
5 3(,4. 435. 332. '177 • 11'30. 8093. 1C700. 11798. 4246. 1245. 909. 662. 3'124. 196'1
6 '119. 219. 337. 398. 1286. 3'190. 13046. 10516. 10802. 2114. 59.7. '166. 36'11. 1965
7 31:8. 336. 350. '110. 1893. P072. 1(303. 997'1. 6608. 1953. 910. 313. 3459. 1966
8 531. 4'15. 38'1. 880. 2030. !!761. 1'1931. 15695. 6191. 2040. 1215. 571. 4473. 1967
9 534. C:ID. '167. 630. 2996. 7808. U117. 11257. 2793. 976. 689. 612. 3532. 1968

10 4H5. 4F.t. 500. 652. 1';;48. 9271. 12510. 7297. 2793. .3057. __. 1215._._ .541 e . 3396 • 196~

11 4':37. 50 it. 550. 899. 22f,5. 6789. 10360. 7986. 2734. 1359. 742. 460. 2929. 1970

rJE AN 511. 430. 404. 536. 2076. 7251. 12307. 10671. 5175. 1729. 883. 592. 3547.

IIAX f\77. 5/1'1. 550. 89'1. 3637. 9271. 14931. 15695. 10802. 3057. 1215. 870. 4473.
II, IN 36'1. 219. 267. 337. 1265. .. :3'190 •. 10303. 7297 • 2734. ._976. 591.• 313. 2929 •

I")

I")

I")

')

I)

0

0

f)

I)

0

()

o

0 ,

. :
i)

o

0

\)

0

0 i
!
I

0 I
I

0 I
!



365. 365. 365. 1054. 1094. 1094. 1094. 10r;~. 1094. 365. 365. 365.

MONTI'LY DIVERSIUr-; R[QUIREI'OnS IN CFS:

MONTHLY ~I~IMUM INSTRfA~ FLO~S IN CFS:

!"ONTIILY RESERVOIR [VAPCRATION IN INCHES:

..,
PAGE 2

')

I)

",

I)

0

»
.)

f)

I)

o

f)

i)

,)

,)

)

J

~

,j

0

DATE 110581

O.

c,O.

O.O.

O.

G.

o,

O.

O.

ALTERNATIVE IJ: MCARTHUR SIIORT TUNNEL, ~ITH FISI- RELEASES

CHAKACHAMNA PROJECT OPERATION STUDY
1'111,II &CF ,0[C liT EL ·C I VI L&1'1 I NERALSI NC• , SF •

ALASKA POWER AUTIIOR lTV

O.

O.

O.

O.

o.

o.e,

O.

(I.

G•

Q.

O.

FFET CFS

210. O.
210. 100000.

O.

o,

AC-FT FFET ACRE

o. 760. O.
2025. 1(,') • 810.
7300. 770. 1300.

27200. 780. 2690.
111.00 C. I' aO. 5670.
2~lQOO. £<20. 7320.
397000. I~. 4 C • 8270.
572000. 860. '::'280.
76',000. f-:l; C• 10~OO.

9PflOOO. ':J c: O. 11590.
122~OOO. c:?o. 1191'0.
1~67nOO. c;4C. 123<'0.
1717000. ':le(l. 12(,~(.

1573000. 9B (I. 12'180.
223£,000. 10;)0. 1321\0.
25(\4000. 1 n c. 13520.
2771;000. i c ~ O. 13740.
3053000. 1 % O. 13960.
3335eOO. 10 HG. 14170.
3f20000.· 11 0 n, 1 113 9 0 .
3'31GOCO. 1120. 14620.
4[133200. i i >8. 15212.

TAI UJA TEP -FLOI·I PflATTnSHP:

PROJECT 1~879G01

RFSERVOIR STORAGE-ELEVATION-AREA:

~,

~,

"'I

,--J
~,,_., )

r--l
L .J

r--l
I J 1:-1

o
~
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PPUJECT 1487'H[1

CHft"hC~AMNA PROJECT OPERATION STUDY
I:/!;,I'RU .EECliIEl CIVIL&MINERALS INC•• SF.

ALAS~A PCWER AUTliORITY DATE 110581 PAGE 1

; .
0 i

o

INSTALLED CAPACITY: 33:COO. KW

HTEfI.!.ATIVE e: I'CARTf/UR SHORT TUNNEL. WITH FISt- RELEASES

o
ANNUAL PLANT fACTfk:

OVERLOAC FACleR: 1.00

.5
")1

PLANT EFFlCIE',CY: .850

FRICTIC~ LOSS 'CC[FFICIE~T: .000002370

,.ONTHLY LOAD FACIORS:

.920 .R70 .780 .7ee .640 .620 .610 .640 .7ro .800· .920 1.000

,)

I~ITTAL LAKE STCRAGE

MINIMUM LAKE STCRAGE

:4033200. AC-FT

o. AC-FT ()
MAXIMUM LAKE STCRAGE :4033200. AC-FT·

f). I

Q

c

c
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(\ CI',\K AC" AM~: A PRC'JfCT OPERATION STUOY I")
1-/l!,HE.CF ,BECliTEL CI VI L8. rJ.IN[R ALS INC.,SF.

(,'
PROJECT 14F.79(!01 ALASKA POWER AUTHORITY DATE 110581 PAGE 1'1

f')
ALTERNATIVE A: MCARTHUR SIWRT TUNNEL, W/O FISt- RELEASES

(\
SVRPLUS n;ER GY Irl

""'~ 0
..•- ..-..." .... _. ----"---"--" -.._--'" ---._-' -...'. -.

('I
YEAR JAN FEr. MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTYR CALYR

I")
1 O. o• O. O. O. O. 72279. 173384. 4167. O. O. O. 2119830. 1960

('I
2 O. O. O. O. O. O. O. 118H7. 156522. O. O. O. 275269. 1961
3 O. c. O. O. O. O. O. 64330. 1261189. O. O. O. 190819. 1962 I")
4 oe o. o. o. o. .... . 0 •._ ..._........... 0 • .............. 0 ... - 11D265. .. 0. '''' .... ....0. O. 11D265. 1963

C\
5 O. o• O. O~ O. O. O. 116308. 66163. O. O. D. 112471. 1964
(, n, n, o. O. o, o. O. O. 156522. O. O. O. 15'6522. 1965 0
7 C• O. Q. D. O. O. O. O. 88832. O. O. O. 88832. 1966

C'
R 0, o, o. O. O. O. O. 173384. 156522. O. O. O. 329906. 1967
9 O. O. o. , o, C. D. O. 1733811 • O. O. O. O. 173384. 1968 0

10 O•. O. O. O. O. ..0. O• O. D. ....0 ....... .-D •._. D. O. 1969

(, 11 o• o, o, a, o, o. o. O. O. O. O. O. O. 1970
')

r'EAN o, r e O. O. ('. O. ~571. 681110. 78680. O. O. O. 153391.

(- !'AX O. o• o. o, o, o, 72279. 173384. 156522. O. O. O. 329906. ()
~: I N O. o• :J. O. c. ........ 0 e . O. .....0 •. .0. 0 e . ._.0. D. O.

(- 0

o <)
~ '..- - ..~., ...._~ .. - ..__ ...._. _._.,._ ...._. .. - •__.._0'--- --." --"_--.,.,-'-_ .. '--'--"-"--".-.-'

(, 0

c o
•••• _."_ ••__• __ 0. ___•• -- ." •• ___•• _.' ._. .'.. __..•._-,.._._..._-.-.....-.-._"--.,.---'-_.

( 0

'( 0
_._.-.

( 0

(, ()

( 0

c. a

c. a

(,;
r--l rl rJ rJ r-J lJ r-l 1:-1 r-J ,-4

r-J [~ r; Cl c-J c-J c-J LJ Cl J



-,
CHtd<ACfl AMNA PROJECT OPERAT lorl STUDY

'·/H,H&CF .BECIITEl CIVILtMINERALS INC.,SF.

""', PRCJECT I1Jf17% 0 1 ALASKA POWER AUTHOR ITY DATE 110581 .PAGE 13

HTERNATIVE A: MCAR T1!UR SHORT TUNNEL. w/O FISI- RELEASES

-', AVERAGE G[NE~,~ 11 (;ri Hi t'lt! DtRliJG SPILLS

YEAR J fIN Fe" r'Afl APR M~· Y JUN JUl AUG SEP OCT NOV DEC A:VEYR CALYR

I O. G. o, a• oe o. 256. 400. 188. O. o. O. 70. 1960
? o, o• O. G. rv o, o, 327. 400. O. O. O. 61. 1961" .
3 O. O. O. o• r, o, O. 253. 358. O. o. O. 51. ·1962v.
4 C. O. O. rv O. .- --0.- 0.- ---- ---- ·0 e .-- 336. 0 •.__ ___0. C• _ 28. 196.3".
5 O. O. O. O. O. 0. O. 229. 275. O. 0. O. 1I2. 19611
6 O. O. o. o, 0. O. o, O. 1I00. o. O. 0. 33. 1965
7 O. o, 0. o, 0. 0. 0. 0. 306. O. O. 0. 25. 1966
8 O. 0. o. O. o. o. O. 400. 400. o. O. o. 67. 1967
9 C. o• O. O. o, o. O. 400. O. o. o. O. 33. 1968

10 O. o, o. - 0 e oe---
..0 • ______.__ ._ ---0 •..___..___ 0._ o. ..__ 0 •. __ _.__0. O. O. 1969

11 O. o~ o, o, 0. o, o. O. O. 0. O. O. O. 1970

MEAN O. o• O. o, o. O. 23. 183. 2112. O. O. O. 37.

fJ,AX O. C. O. O. O. O. 256. 400. 400. O. O. O. 70.
MIN O. O. O. O. C. O. 0.-.-.__ ___ ... ___.0. 00_ ...0.• ___ ,____ 0_•. ___ O• O.

l l l. L ] l J c. J CJ j J J J

1,4tl

Ie-

"
of)

0

0

0

f)

f)

f)

f)

f)

0

0

I)

0

()

0

o



PROJECT 14E79DOI

REMAINI~G ~PILLS I~ C~S

CHAKAC~AMNA PROJECT OPERATION STUDY
b I H• t! sCF , 8 ECHTEL CI VI L8.MIN ERA LSI N,C •• SF.

ALASKA POWER AUTHORITY

ALTERNATIVE A: ~lCARTlIUR SHORT TUNNEL. WID r r s- RElEASES

DATE 110581 PAGE 12

YEAR

1
2
3
4
5
6
7
P.
9

10
II

MAX
MIN

JAN

o,
O.
C.
O.
C.
O.
o•
00
O.
O.
C.

G•

0.
O.

FEr:

o•
O.
O.
O.
C.
O.
0·.
O.
C•
O.
o•

o,

c.
O.

fo'AR

o,
O.
O.
o.
O.
O.
O.
O.
o.
O.
O.

e,

c.
O.

APR

o,
O.
O.
O.
O.
O.
O.
O.
0.'
O.
o•

o,

c.
O.

MAY

o.
C.
O.
o,
n,
O.
O.
O.
C.
O.
o,

c.

e,
(j •

JUN

o,
O.
O.

...0.
O.
O.
O.
O.
O.
.0.
C.

o,

o,
O.

JUl

o.
O.
O.
0 ....
O.
O.
O.
O.
O.

, O.
O.

O.

o.
O.

AUG

3170.
O.
O.

._..... 0 •.
O.
O.
O.

6619.
1011.

O.
O.

982.

6619.
" _.0.•

SEP

O.
38.

O.
O.
O.

108.
O.
4.
O.
O•.
O.

14.

108.
.0.

OCT

o.
O.
O.
O.
O.
O.
O.
O.
O.

...__._........ 0 •._._.
O.

e,

NOV

o.
O.
O.
O.
O.
O.
O.
o.
O.

__..0. _

O.

o.

o.
__.0.

DEC

o.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.

o,

o.
O.

AVEYR

264.
3.
O.
C.
O.
9.
O.

552.
84.

O.
O.

83.

552.
O.

CAlYR

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

/)

)

o

o

o

o

o

o

o

0,

r---,
l J

,.......--.,
l J !~" ,)
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"" CflA KACH 1\~1tJA PROJECT STUDYOPERATION
t-/1I,II&Cr ,OECI,TEL CIVIL&MINEIlALS INC.,SF.

" PRCJECT 14fl7'3001 ALASKA POIJER /lUTHOR I TY DATE 110581 PAGE 11

AL TERNATIVE A: MCARTHUR SHORT TUNNEL, WIO FISt- RELEASES
-, E~~ER GY IN Milt'·

I
YEAR Jf.N rEP MAR APR riA Y JUN JUL AUG SEP OCT NOV DEC TOTYR CALYR

1 17/l5f0. 1579£:2. 151308. 131478. 124216. 1 ](452. 118393. 124216. 131478. 1!:5270. 172800. 194087. 1756299. 1960
;> 1785£-0. 152515. 151388. 13147H. 124216. 116452. IlP.393. 124216. 131478. 155270. 172800. 194087. 1750852. 1961
3 1711560. 15251~. 1!:138f\. 131470. 124216. 116452. 118393. 124216. 131478. 1!:5270. 172800. 194087. 1750852. 1962
4 178%0. 152515. 151388. 131478. 124216. .116452. ..118393. 124216 • 131478. 155270 •.. _172800 •. 194087. 1750852. 1963
5 178!:60. 157962. 151388. 131478. 124216. 116452. 118393. 124216. 131478. 155270. 172800. 194087. 1756299. 1964
6 '1785(,0. 152~1~. 1!:13f\1l. 131478. 124216. 116452. 118393. 124216. 131478. 1!:5270. 172800. 194087. 1750852. 1965
7 178560. 15251~. 151388. 131478. 124216. 116452. 11('393. 124216. 131478. 155270. 172800. 194087. 1750852. 1966
II 178560. 15251!:. 151388. 131478. 124216. 116452. 118393. 124216. 131478. 155270. 172800. 194087. 1750852. 1967
9 178560. 157962. 1513811. 131478. 124216. 116452. 111'393. 124216. 131478. 155270. 172800. 194087. 1756299. 1968

10 178560. 152515. 151388. 131478. 124216. 116452. 118393. . 124216 e., 131478. 155270.•._172800 •.. .,194087. 1750852. 1%9
11 178560. 15251!:. 151388. 131478. 124216. 116452. 118393. 124216. 131478. 155270. 172800. 194087. 1750852. 1970

~[Ar-. 178560. 154COO. 15138B. 131478. 124216. 116452. 118393. 124216. 131478. 155270. 172800. 194087. 1752338.

flAX 1785f:0. 157962. 151388. 131478. 124216 • 116452. 118393. 124216. 131478. I!: 5'2 70. 172800. 194087. 1756299.
1'It>: .178560. 152515. 151388. 131'178. 124216 •. ..116452. _.. 118393 •., 124216. 131478. ",15,52.70,. _.17280,0,. __ .194087. 1750852.
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PRCJECT 14"79~P1

POWER It. NW

CIiA~ ACI1AMNA PROJECT opr flA TION STUDY
!·/II.Ii&CF.BECHTEl CIVIL&nNEHALS WC •• SF.

ALASKA POWER AUTMORITY

ALTERNATIVE A: MCARTHUR SHORT- TUNNEL, WIO FIS~ RELEASES

DATE 110581 PAGE 10

-"
YEAR FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVEYR CALYR

-',

2
3
'I
5
6
7
n
9

10
11

240.
240.
240.
240.
240.
240.
240.
240.
240.
240.
240.

227.
227.
227.
227.
227.
227.
227.
227.
227.
227.
227.

203.
203.
203.
203.
203.
203.
203.
203.
203.
203.
203.

183.
1['3.
183.
183.
183.
183.
183.
183.
183.
183 •.
183.

1f-7.
167.
167.
167.
167.
167.
11',7.
167.
167.
167.
167.

162. 159. 167.
162. 159. 167.
162. 159. 16J.

_0 __ .162. .... ...159. ._......161•.
162. 159. 167.
162. 159. 167.
162. 159. 167.
162. 159. 167.
162. 159. 167.
162._... 159 ....._ ._167 •.
162. 159. 167.

183.
183.
183.

. 183.
183.
183.
183.
183.
183.

.183.
183.

209.
2.09.
209.
209. _..
209.
209.
209.
209.
209.

.__ .. 209.
209.

240. 261.
240. 261.
240. 261.
2110. 261 •
240. 261.
240. 261.
2110. 261.
2.40. 261.
2110. 261.
2..40 ..... __ .. 2.61.
2110. 261.

200.
200.
200.
200.
200.
2 °o,
200.
200.
200.
200.
200.

1%0
1961
1962
1963
1964
1965
1966
1967
196B
1969
1970

~'EA N 240., 227. 203. 183. 167. 162. 159. 167. 183. 209. 2110. 261. 200.

r-:
'~ )

~AX

~\ I N
240.
('40.

22.7.
227.

rr-r-,
l. -- __ ;,'

203.
203.

183.
183.

1 f.,1 •

167.
162. 159.
162._ .. 159.

167.
167 e .

183.
.183.

209. 2110.
2.09 e . . 24.0.

,,.----..,
i !

261.
.2.61.

200.
200 •

'~

o
()

o

o

o

<.)'

()

o

o

o



CHI, KA0' AMI\ A PROJECT OPEf\ATION STUDY
1i/1l.Ii&CF .BECllTEL CIVILMIINERALS INC •• SF.

PROJECT 1'JR79GOl JlLASKA POWER AUTHOR ITY DATE 11 0 581 PAGE <;

ALTERNATIVE A: ,.'CART1IUR SHORT TUNNEL. W/C FIS~ RElEASES
WATER BALANCE

YEAR Jf.N rEf' fJAR APR ,...AY JUN JUL AUG SEP OCT NOV DEC AVEYR CALYR

1 O. o• O. o, n, n, o, o, o. n, O. o, O. 1960
2 C. o• o. o, o. o, c. O. o. 00 o. o, O. 1961
3 O. (l e C. o, n, o. n, O. O. O. O. O. O. 1962
4 O. O. o. 00 o. ._. ·..0. u•.. . .._. 0 •.. .... _. O. 0 ....... __ 0. O. 0 •. 1963
5 o• c. o. n, O. o. 00 o, O. O. O. O. O. 1964
6 O. o, o. n, 00 o. o. o. O. O. O. o, O. 1965

'7 O. o• o, o, o, o, o. O. O. O. O. O. O. 1966
fl O. c. o. O. o. 00 o. O. 0'0 O. O. O. O. 1967
9 O. C• o. o, o, O. 00 o. O. O. O. O. O. 1968

10 O. o, o. o. o. o. o. .... 0 •. ... 0 e . .0.•... o• O• O. 1969
11 O. o, o. o. o. o. o, o. o. O. O. O. O. 1970

MEAN O. O. o, o. 00 00 00 o, o. O. O. o, O.

I'AX O. o, o. O. o. o, O. O. O. O. O. O. O.
MTN C. O. o. . -... " o. .0.· . .............0.•. 0 •.. ...._ ...... 0............. ....0 •. ._0 •.__..._ . .........0 ........ o• O.

c'

-r-,

J

L l,_ - .) J l .J l.
,
\. j J j j

,
"

I _. J.J

.~

~

"
f)

o

o

f)

f)

D

0

0

o

0

,)

,')

0

0

)

)

I,_..'

l)

0



r. f'
n Cf-tAKACt'ANNA PROJECT OPERATION STUDY '1

IiI" ,Il &Cr , 13 EClIT ~ L CIVIL&MINERALS INc •• sr.

("
PRCJECT 14079[01 ALASKA POWER AUTHORITY DATE 110581 PAGE 8

'1
AL TEp r.lt>. TIVf, A: ~CARTIiUR SHORT TUNNEL. WIO FISI' RELEASES

(,
E.O.P. STORAGE IN ACRf.-FT

'1

(, YEAR JAN Frl3 "AR APR MAY JUN JUL AUG SEP OCT NOV DEC AVEYR CALYR
'1

1 3f'23~~1. 3f.29312. ~4~9~85. 3284714. 3~36f:37• 358H51. 4033200. 4033200. 4033200. 3919884. 3734772. 3524610. 3698241. 1960

(\
2 3331710. 3149100. 2966291. 2799474. 2734289. 3044413. 3672605. 4033200. 4033200. 3928923. 3746429. 3525568. 3413767. 1961
3 3317673. 3132389. 2943921. 27114482. 2f.81421. 2988093. 3633277 • 4033200. 4033200. 3505004. 3723654. 34'30595. 3388909. 1962 f)
4 32743<;9. 30713F.97. 2880837. 2713484. 2643365. 2755850.-3407174.-3994312. 4033200. 3<;57822 • .3780505 • .3560504. 3340029. 1963

(\
5 3336069. 3138121. 29lfll06. 2782084. 2713763. 3030432. 3525033. 4033200. 4033200. 3907956. 3729343. 3499297. 3389134. 1964
6 3278243. 307'5077. 2878370. 2714647. 2f.12861. 2651264. 3285913. 3765014. 4033200. ~%1388. 3764256. 3529253. 3295790. 1965 0
7 3306254. 3109(,25. 2913717. 2750708. 2686245. 3001£:65. 3471855. 3921630. 4033200. 3'351489. 3772981. 3528571. 3370665. 1966

(\
8 3314404. 3124011. 2930194. 2795151. 2739128. 3095546. 3854284. 4033200. 4033200. 3956838. 3796480. 3567933. 3436697. 1967
9 33539~,0 • 3H:031E. 2977276. 2827358. 21'35420. 3135142. 3782341. 4033200. 4029735. 3887950. 3696247. :5463126. 3431838. 1968 o

1 0 3246131. 3057793. 2871108. 2722499. 2661418 •. 3048183 •. 3658052.-3943232. 3939767. 3925938._~76557~. 3535188. 3364574. 1969

(.
11 3318930. 31.31~C;2. 2947982. 2814070. 27771(15. 30H272. 3489967. 3817504. 3806440. 31583224. 3488577. 3246018. 3294813. 1970

f)
MEAN 3354H9. 3H2385. 2971835. 2817152. 2765612. 3032137. 3619427. 3967354. 4003776. 3907856. 3727166. 3497333. 3402223.

C" ,~ AX 31123331. 3f.29312. 3439385. 3284714. 3336637. 3586651. 4033200. 4033200. 4a33200. 3%1388. 3796480. 3567933. 3698241. f)
MIN 3246131. 3057793. 2871108. 2"713484. 2FI28t-l. ;;'65126lJ • 3285913. 31(,5014. 3806lJ40. 3Ee322'1.• . 348851.7. 32'16016 • 329'1813.

(\ r)

c f)
..-. -.,,_. --'._._. -"-_..- ..- .....-_..'_._•..-. ._- .--.----...- .. "'

e, 0

(: o
(, 0

( 0
. -, ..."- -,,-. -.'.._.. -..............' -'",,-_' .. _--_._._ ......-.'.".- ..... - ---- .--._-" ......_.

( 0

( 0

l- Q

C- O

,
0,_.

(

r~.-
rJ n N ~ lJ r--: ,,-----, ,..-....., (J .------, ,..-.-.., ,

rJ r-' r: ~ n rJ r---J I

"
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CII t.« ~ CI' A11 NA PROJECT OP[R AlION STUDY
Ii III .11 &cr. fl ECIn EL CI VIL&rq NE RALS INC.9SF.

PRCJECT 14879001 ALASKA POI./ER AUTHORITY DATE i i nssi PAGE 7

AL TERNAlI,V[ A: MCART~UR SIIORT TUNNEL, II/C FISt- RELEASES
NET EV',PORATI0N IN AC-FT

YEAR J~N FEr: MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVEYR CALYR

1 o• o, o, o• o. o. n, e, o. o. o. o. O. 1960

2 O. o, o. n, o. ' o. o. o. o. o, o. o, 0., 1961

3 O. o, o. o, o. o. o. o. o. o. o. o, O. 1962

4 O. o. o. o. -c..." ",-,- 0 .,. ..."..----- 0 .-- "',,- .. -0., ",.. 0. 0.-,.., ..,,, ,-.0. o. O. 1963
5 O. o, o. o, o. o. o, o. o. O. o. o. O. 196/t
£, e, o• o. o. o. o. o, o. o. o. o. o. O. 1965
7 O. o, o. o, o. o, o, o, O. o. o. o, O. 19'66
Il O. o. o. e, o, o. O. Oe Oe Oe O. O. O. 1%7

':' O. o• O. o, o, O. O. O. O. O. O. O. O. 1968
1 0 o, o. O. o. o. ...--- -.0. o. ,0 ... o•. O. , __0. O. C. 1969
11 O. o• O. o, o. o. o. o. O. O. O. O. O. 1970

MEAN O. O. O. O. O. O. O. O. O. O. O. O. O.

~AX e • O. O. O. o• O. o• O. O. O. O. O. O.
, rqN O. O. O. O•. O. O. 0., .. 0. O. __ ... _0._ ..__ 0,. O• O.

~\
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t"

0 Clit. V.A CI'A f'f\" PROJECT OPERATION STUDY ')
Ic/II.II&CF.[3ECI-'TEL CIVIL&~INERALS HIC•• SF.

(\
PROJECT 1 ~ 117'3 ( 01 AUSKA POWER AUTH(lR ITY DATE 1105B 1 PAGE 4

')
ALTfRNft TI VE A: MCARTIiUR SllOR T TUNNEL, IUO FIS!- RELEASES

(,
POWER RELEASF IN CFS

')

(\
YEAR JAIl FER MAR APR r1AY JUN JUL AUG SEP OCT NOV DEC AVEYR CALYR

')
1 3P.D. 3H'0. 3356. ;:><;92.. 2793. 2635. 2530. 2597. 3079. 32B2. 3910. 42BB. 32~6. 1960
2 401~. 3117 7. 3~43. 3149. 2941. 2771. 2591. 2597. 2851. 3282. 3910. 4288. 3310. 1961

(. 3 4014. 31'77. 3536. 31~9. 2941. 2771. 2656. 2659. 285"1. 3282. 3911. 4403. 3338. 1962 ')
~ 4014. 3['77 • 3536. 3149. 2 <;41. 2845. "656. 2659. 2851. 3282. 3910. .4288. 3334. 1963

(\
5 4 (.14 • 3B7f • 3536. 314'J • 29~1. 2771. 2656. 2659. 2851. 3282. 39U. 4403. 3338. 1964
6 4Cl'l. 3f..77. 3536. 3149. 2941. 2P.45. 2724. 2724. 2851. 3282. 3910. 4288. 3345. 1965 0
7 4014. 31!77. 3536. 31'19. 29'11. 2771. 2656. 2659. 2851. 3282. 3910. 4288. 3328. 1966

(,
(I 4014. 3877. 3536. 3149. 2941. 2771. 2591. 2597. 2851. 3282. 391"0. 4288. 3317. 1967

09 4014. 3£'7(,. 3444. 3149. 2865. 2771. 2591. 2597. 2851. 3282. 3911. 4403. 3313. 1%8
10 4014. 3877. 3536. 3149. 2941. 2771 •. 2591 •. 2659. 2851. ___ 3282. _ 3910. 4288. 3323. 1969

(', 11 4014. 3877. 3536. 3149. 2865. 2771. 2656. 2659. 2920. 3363. 4013. 4405. 3352. 1970 ()
MEAN 3956. ~P.!:9. 3503. 3135. 291'1. 2772. 2627. 2643. 2878. 3289. 3920. 4330. 3322.

(,
"AX 4014. 31,77. 3536. 3149. 2941. 2845. 2724. 2724. 3079. 3363. 4013. 4405. 3352. 0
~IN ~813. 3(,80. 3356. 2992. 2793. 2635. --2530. 2597. __ 2851. _... 3282. ___ 3910.___ __ 4288. 32410.

(.\ t)

c 0

C 0

(; o
.._..... ,--' ....._-...._... .. _- _..._------ "---

C' 0

( o

o

0

Q

0

~ 0

-- rJ c-J r-J CJ ;---; ----: ,...---...., r--J /~ :-~ -9r-:. r-: r--; r: n rJ CJ c-J ' J



:-~
rl:AI'ACtAMNA PROJECT OPERATION STUDY

t !!'.IIRCF .nrci-rr i CIVIl&~IN[RHS HJC •• Sf •
,....~ PROJECT IH17'.i!)OI ~USI<A POWER I.UTt'f'R IT Y DATE 11 0581 PAGE 3
v •

~lHPt\AlIVE A: I"C1\RTt'UR SHORT TUNNEL, 11/0 FISt- RELEASES

~\
It\FlOIIS T(1 TIl[ t. HE Jr\ CfS

YEAR J A~) HI' rIA R AFR 1'1. Y JUN JUL AUG SEP OCT NOV DEC , AVEYR CAlYR

1 II r 0 • :'007. 267. 3'33. ?·«37. f:1:'37. 11209. 9337. 31'15. 1439. 799. 870. 3220. 1960
;> fi77. ~.p'<; • 47C. 346. 1 r i! 1 • 7'31\3. 12808. 10899. 6225. 1586. 843. 696. 3761. 1%1
3 6~. 3. ~: f4 1 e 471. 470. 121:5. 7925. 13149. 10411. 5542. 1191. 863. 613. 3590. 1962
4 4<;8. 357. 315. 337. IHel. 4135 •... 13249•... 1220B •...... 5841. - .. 2056 •._ ... 930 •.._.. 110. 3587. 1963

- ~ 364. 4~5. 332. 477. 1P.30. 8093. 10700. 11798. 4246. 1245. 909. 662. 3424. 1964
6 419. ?l '3. 337. 398. 1286. 3490. 13046. 10516. 10802. 2114. 591. 466. 3641. 1965
7 .3:~ B • 3~E. 350 • 410. 1893. 8 a7.2. 10303. 9974. 6608. 1953.' 910. 313. 3459. 1966
A 531. 449. 384. ABO. 2030. 8761. 14931. 15695. 6191. 2040. 1215. 511. 4473. 1967
9 534. 510. 467. 630. 299f:. 7808. 13117. 11257. 2193. 916. 689. 612. 3532. 1968

1 0 4115. 41:'£. 500. 652. ". 194 B• . . . . _921 L•..._1251 O• ..... 7297 •. 2793. ....3051.•.._ ... 1215 • 541. 3396. 1969
11 497. 504. 550. 899. 2265. 6789. 1C360. 7986. 2734. 1359. 742. 460. 2929. 1970

t"EHJ 511 • 430. 404. 536. 2016. 7251. 12307. 10611. 5175. 1129. 883. 592. 3541.

/lAX 877. 5€9. 550. 1:'99. 3631. 9211. 14931. 15695. 10802. 3051. 1215. 810. 4413.
MTN 364. 219. 261. 337. 1265. 3490 •. .10303. .. ... 1297. 2134 • . .... 9.16.•._ 59.1 • . 313. 2929 •

]
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o
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FrET CFS

210. O.
21 C. 100000 •

MONTHLY ~INH'LJM INSTRfAfJ F LOYS IN·CFS:..

O. o, o• o. o. o, o. o. o. o, o. o,

RESERVCIP STOQAr[-rLfVATID~-AR[A:

1-10NTliLY RlSERVPIP EVAPlRATION W P!CIiES:

PROJECT 14P.79Q01

I)

2
I)

')

I)

0

f)

f)

'J

f)

f)

I)

I).

'J

o

0

0

0

0

0

0

0
,..-....e-.; r--; ,

PJlGE

r~
I

DATE 110581

o,

a,

o.

u,

c,

o.

(:.

o,

o,

n,

ALTUNATlVE A: MCARTHUR SHORT TUNNEL, WIO FIS~ RELEASES

C~AKAC~AMNA PROJECT OPERATION STUDY
1:1I!,II&CF,13ECIITEl CIVIL&MINERAlS INC.,SF.

ALASKA POWER AUTHORITY

O.

G.[1.

o.

c.

o,e,

r. •[' .

c.

o,

o.

o,

n,

AC-FT F r r r ACFE

C. 7(.(0 O.
202';. 7rr::. II1 0 •
73CO. 77 [' • 1300.

27200. 7f'.(,. 2(,9~.

111000. F:.'G. 5~7G.

241001). I>:' C. 73('C.
397000. 1'40. 8270.
572000. F.~fJe 92110.
7tS9000. 1180. 10400 •.
'38/l~CO. 900. 1159C.

1224000. 92C. 11960.
14U~OQ • ~4 [I. 12320.
17170CO. 9fO. 12650.
197300e. sec. 12980.
('236000. 1 0 eo. 132P.O •
.2504 GOO. 1020. 13520.
2771',000. 1040. 13740.
3053000. 1060. 13960.
3335000. 101JO. 1417C.
3f2COOO. 11 00. 14390.
39lGOOO. 1120. 14620.
4033,200. 112 e. 15212.

TAIU/ATER-FLO\.' RELATlct,S~!IP:

MONT~LY DIV[RSIC~ RFQUIREMENTS IN CFS:

.. r-'

r-
l

[

['

r

c'

('

(,

('
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PRCJECJ 14R79001

INSTALLED CAPACITY: 4CJOCO. KW

CHAKACHAMNA PRUJECT CPERATION STUDY
t-/II,II?.(T,l)[ChTEL CIVIL&r:INERALS INC.,SF.

ALASKA POWER AUTHORITY

ALTERNATIVE A: MCARTIiUR SHORT TUNNEL, wlO FIS~ RELEASES

DATE 110581 PAGE.

ANNUAL FLANT fACTGR:

OVERLOAC rACTf,p: 1.00

.5

PLANT [FFICIE~CY: .850

FRICTIC~ LCSS COEFFICI[~T: .000002370

MONTHLY LOAD FACTORS:

• q 2 0 • B7 0 • 7EO. 7 0 0 • 6 4 0 - .62 0 -- • 61 a-- -. 64 C-._.-. 7 a0 .-• 8 a0 - •.92 (I .1 • 0 0 0._. ----._-. -.-- -

INITIAL LAKE ST~RAGE

MINIMU~ LAKE STCRAGf

:4033200. AC-FT

O. AC-FT

MAXIMU~ LAKE STCRAGE :4033200. AC-FT

C)

...)

\)
I

o!
I
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CHAKACHMINA PHOJECT OPERATION STUPY
H/H,fI&CF,BECHTEL CIVIL&MINERALS .INC.,SF.

ALASKA PUWER AUTHORITY DATE 32383 PAGE 5

SPILL IN CFS
ALTERNATIVE CI CHAKACHATNA TUNNEL, WITHUUT FISH RELEASES

AVEVR CALYRYEAR

1
2
:5
4
5
o
7
8
9

10
11

rlEAN

MAX
~tlN

-
....

....

- .,
~

JAN

o~
Or
Or
Qr
Or
Or
o,
0:
o,
0:
o.

0:
0'.

0:

FEB

o.
0,
O.
O.
O.
o,
o,
0,
O.
o.
o.

o,

0,
0,

o.
O.
O.
O.
o.
o.
O.
O.
O.
O.
O.

o.

O.
o.

APR

o,
O.
0,
o.
o.
o.
O.
I).
O.
O.
O.

o,

o.
O.

MAY

O.
O.
O.
O.
O.
O.
O.
o,
O.
0,
O.

o.

O.
0,

JLJNE

o~
O.
0'
0'

... f··_·····
O.
0',
0'.
o·0:
O~
O.
,

O.

0'.
0'•.

JULY

2177'.
o,
o.
O.
O.
O.
O.
Il.
O.
f) •

O.

2177,
o.

AUG

0859.
33b5.
2292.

221.
18b2.

o.
o.

11212.
5433.

o,
O.

2840.

11212.
O.

SEPT

Ll20.
3500.
2817.
3122,
1521.
/1407,
2791.
3Llob.

08.
o.
O.

2010.

4407.
O.

OCT

O.
0,
O.
O.
O~
O.
O.
O.
O.
O.
O.

o,

O.

O.

NOV

O.
O.
O.
O.
O.
O.
O.
o,
O.
O.
o.

O.

O.
e,

DEC

O.
O.
o,
o,
O.
O.
O.

o.
O.
O.
O.

o,

O.
0,

788.
572.
(j2b.
279.
282.
367,
233.

1223.
"58,

Q.

O.

19130
I llb 1
l11b2
t963
l11bll
lClbS
lClOb
til/>7
19b8
\9bll
1970



CHAKACHAHNA PROJECT OPERA nON STUDY
H/H,H&CF,HF.CHTEL CIY IL&MINERAl.S INC.,SF.

PRUJECT 1487900i Al.ASKA PUWER AUTHORITY DATE 32383 PAGE

Al. TERNA TI VE CI CHAKACHATNA TUNNEl., WITHOUT FISH RELEASES
FISII RELEAsE IN CFS

YEAR JMI FEB MAR APR 11A Y JUNE JULY AUG SEPT OCT NOV DE:C AVF.Y1l CALyR

1 o~ 0, O. I). O. O· o, O. O. O. O. O. O. 1960
2 n, U, 0, o. o. 0: O. o, .0. O. O. O. O. 196\
3 O~ 0, O. O. O. O· O. O. O. O. O. o. O. 19,,2
Ij 0, O. O. O. O. O~ O. O. O. o, e , O. O. 1963
5 0, 0, 0, O. O. 0' 0, O. 0, O. O. O. 0, 19b1lf
6 O. O. (). l) • <'" 0 • 0, 0, O. O. O. lJ • O. e , 1965
7 o~ 0, () . o, 0, 0: O. O. o. O. o, O. o. 196b
8 O. 0, O. O. o. 0', o. O. O. O. O. O. O. 19b7
q o~ o, l) • O. 0, O· O. o. O. O. o, O. o. \968

10 o. o, O. O. o, O~ O. O. O. o. l) • o, o. 19b9
11 0'. o, o, O. 0, 0', O. o. O. 0, O. O. O. Ino

~'E At~ l) '. o. 0, O. o. 0: o. O. o. O. o, o, e,

MAX 0: b. o, o. o, 0: o, o. o, o. o, o. o,
MIN 0', e, 0, o. o. 0', o. o. o. 0, o, e, c,

....

.....
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PROJECT IIIA79UOI ALASKA POWER AUTHORITY DATE 32363 PAGE 7
.....

AL TERNATIVE CI CHAKACHATNA TUNNEL. WITHlJUT fISH RELEASES
.NET EVAPURATIml HI AC-FT

YEAR JAN FEB MAf~ APR MAY JUNE JULY AUG SEPT OCT NOV DEC AVEYR CALVR

1 o~ o, o. o. o. o~ o. O. o, O. o, o, o, tqbO
2 0, o• o. o. o. 0, o, o. o, o. o, o. O. lqbl

.... :3 o• o, o. o. o, O. o. O. e , c, e, o, o, 1%2
4 O~ o, o. o. O. .. O~ o. o, O. O. o. O. o, lqb:3
5 O. o, o. O. o. O. o. O. O. O. o, o. O. lqb4
b

, o, o, o. o. 0: e, O. O. O. O. o, O. 1%5..... o~
7 0, o. o, O. e, 0, o. o, O. o. o, O. O. l%b
8 O. o, o. o. o. O. O. O. O. o. o. O. o, lqb7

..... q o~ o, o, o. o. o~ o• o. o. o. e, e, O. 1%8
10 Or O. o. o. o. o. o. O. O. o. e , e, O. lqbq
11 o, o, o. o. o. O. o. o. u, c, o. e, () . lQ70- ~IEAN 0'. o, o. O. o, O~ o. O. o, O. o. e, O.

MAX 0: o, o, o, e, o~ o. o, o. o. o. o, o,
MiN O• n, o, o. o, o. o, o. e, O. o, o, o,

.....

.....

.....

.....

....

....
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PROJECT li~879001 ALASKAPUWERAUTHORITY DATE 32383 PAGE 8

ALTERNATIVE CI CHAKACHATNA TUNNEl., WI nWUT FISH REl.EASES
E,O.P. STORAGE IN ACRE-FT

YEAR JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DE.c AVEYR CALYR

I 36'1 933 : 3&441.115. 11.159987, 3310000. 3372125. 3&27219'. 1.1033200, 1l0332110. 1I03J200. 392821 8• 37119757. 35115788. 3711.1137. I 'H,O
2 33"7525~ 3i77021, .?'198401l. 2833961. 2771.>103. 301:l8971~ 37 ?23bb, 1l03320o. 1.1033200 • 3937256, :,H611.1\Il, 354b111b. 3438907, 191.11
:5 33431j80. 31b0911, 2981815. 2821jb90. 2722736. 3032053. 3bB639I, '~033200. 403320 1) • 3913338, 373 8b85. 351 9172. 341 58Ob. \9&2
4 ,33070 04 ~ 3iliJb50. ?918324. 2753~8S. 208'~231 , 2797895~ 31153292, 4033200. 11033200. 39bb 150. 31951.1 90. 3581683. 33&991 8• 1903
5 33/;!1§7~, 316&690, 29790118, 2822339. 27611l06. 3080719:· 3579/112, 11033200. 1l033200. 391&289. 3711 11374. 3527616. 31117181. 19b1l
6 3311191. Ji'10578. 2915599. 275iJ189. 21.>53£170. 2693051. 33301160. 381118&'~. 11033200. 39/19722. 377 92 /11. 35501l32. 3326333. 19&5
7 33~2ioo: 3137986. 29/J3806. 2783110. 271 9771, 3037835~ 3512089, 3968230. 1.1033200. 3959822. 3787961. 35119749. 3397139. 1966
8 33I}02Ii~ 3152532. 2%8270. 283S5'~2. 278b90/l. 31116007~ 39099110. /JoH2nO. /J033200. 39&5112. 3811"65. 3589111. 34b1.l296. 19&7
9 3379757. 3188885, 30095 1n . 2861939. 2812700, 317509Q. 38271.189. 1.1033200. 1l033200. 38997119. 311 I1b08. 31185208. 31156781. 1968

10 .. 32728/Ji: 3087057. 2902100. 2755605. 2(,951 90. .:s0851 99~_370027(l. 3991830, 3995875. 3990379 • 38411274. 3620015. 31.111791 • 19/19
II 3/10Bb30. 32211007. 30119708, 29181 71. 2883985, 3125744. 3608017. 39112521. 3943055. 382b882. 3b1l1l895. 3110&1118. 31.115202. 1970

~IE AI~ 338b1OIl'. 3i968119. 3011520. 2859"21. 2811753. 3080890'. 36691jll. 399S11110. 4021612. 3933907. 376110&. 3538339. 31138863.

fo1AX 3UjI9.53~ .5&1.1£1/115. 3115Cl987. 3310bO b• 3372125. 3027219~ tlO33200, IlO332oo. 1.1033200, 3990379 • 381.11127" • 3620075 • 3714117.
MIN

,,'
327281~1. 3087057. 2902100. 2753285. 2653£170. 2&93051. 3330IjbO. 381q8611. 39Q30S5. 3826862. 3011/J895. 31.10011.18. 3326333.

r r r r I l r ) ( l l ,/ l r1 1 1



r-: '1

L-J
( ~ ,
I \
'------' L..J

PROJECT IljA7900\

CHAKACHAHNA PROJECT OPERATION STUDY
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ALASKA POWER AUTHURITY DATE :Si!:S83 PAGE. 9

E.(.l.P. LAKE LEVEL It I FEET
ALTERNATIVE Cl CHAKACHATNA TUNNEL, WITHUUT FISH RELEASES

W' .'

JAN FEB MAR APR ~'A Y JUNE JULY AUG SEPT OCT NOV DEC AVEYR CALYR

lioQ~ I 100. 1080, 10tlU. lOBO, 1100~ 1120. 1120. 1120. 1120, 1100. 1080. 1098. 1900
1080. 1000, 10 II 0, 10 40. 10110, lObO. 110 (l • 1120. 1120. 1120, 11 00. 1080. 101l0. \961
1080: lObO. 10110, 1040. 1020~ lU40~ 1100. 1120. 1120. 1120. 1100. 1080. 1077 • 1%2
1000, r ceo , 1040. 1020. 1020. 101.10., "'_ 1013 0 .~ .. 1120. 1120. I 120 •. 11/)0. 1060. 1072. 1963
1060, lObO. 101.10. I OljO. 1020. 10bO~ 1060. 1120. 1120. 1120. 1100. 1060. 1071 • 19b1j
lObo. lObO. 101.10. 1020. 1020. 1020. lObO, 1100. 1120. 1120. IllJO. 1060. 1067. 19o5
iObo: lObO. IOljO. 10110. 1020. 1040 '. 1080. 1120, 1120. 1120. 1100. 1080. Ion. 19bb
1080: iObO. 101lO. 101.lU. 10 II O. 10bO~ 1100, 1120. 1120. 1120, 11 oo , 1060. 1080. 19&7
1080. i oeo, 1040, 101.111. I oe o , lObO. 11 00. 1120. 1120. i i oo, 1100. 1080. 1018. 19&8
lObO: lObO. 10110. 102/). 1020. . 1ObO~ ._~._"' 11 00•. 1120.~ 1120. 1120. 1100. 1100. 1077 • 19b9
1080. lObO, 10110. 1(1110. 1040, lObO. 1060. 1120. 1120. 11 00. 1100. 1080. 1077 • 1970

107'5: 10b4. 10111.1. 1036. 1033 • 1055'. 109 I. 1118'. 1120. 111 b • 1100. 1082. 1016.

liDO: 1IOU, 1080. lObO. 1080 • 1100'. 1120. 1120. 1120. \120. 11 00. 1100. IOQ8'.
lObO: lObO. 10'10. 1(21), 1020. 1020 '. lObO. 110u. 1120. 1100. 11 00. 1060. lOb 7.
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ALTERNATIVE CI CHAKACHATNA TUNNEL, WITHUUT FISH RELEASES
WATER BALANCE

YEAR JAN FEB MAR APR NAY JUNE JULY AUG SEPT OCT NOV DEC AVEYR CALYR

1 o~ o, o. o, e , 0: o, 0, 0, o. o. 0, O. l'~bO

2 O. O. 0, 0, o, 0'. o. o, O. Q. O. o. O. IC/ol
:3 o~ o, o, o. o. 0'. o. o. o. o, O. o. c, 1%2
4 Q, O. Q, O. 0, 0'. o. o. o. o, e, o. O. I1:)b3
5 o. o, e, o. e, ·0: o. o. o, o. o. o, O. IC/bll
b o~ o, o, o. o, 0: o, o, o. e, o, o. o, 1%5
7 0, 0, O. c• e, 0·. o. o. o. o, O. o, O. Il:)bb
B O. 0, 0, o. o, 0: 0, o, o, o. c, o. 0, 1%7
9 0: o. o. o. c. o~ O. Il. O. 0, o. o. O. 1%8

10 O. c, o. o. o. . __ 0 r 0, O. O. O. O. O. 0, 1%1:)
11 0'. 0, 0, O. O. O. O. O. O. 0, O. O. 0, 1970

MEAN
,

0, 0, O. e , O· O. O. O. O. 0, O. o,O.

MAX o~ 0, 0, O. e • 0". Il • O. e , O. O. O. O.
MIN O. O. O. O. O. _..0 : o. O. O. O. O. O. o,
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"
POwER I tl '~w

ALTERNATIVE C! CHAKACHATNA TUNNEL, WITHUUT FISH RELEASES

AVfYR CAUR

",

",

",

-.,
lltI

YEAR - ­

I
2
J
II

- 5
b
7
8
9

10
11

IiEAN

HAX
MIN

JAN

:~~~
18 n .
180~
180.
180'
180;
~80,
180,

- .~ ~~ ~

180:

180~
180.

FEB

170.
170.
170.
170.
170.
170.
170.
170.
170.
170.
170.

170.

170.
17 O.

MAR

153.
ISJ.
15J.
153.
153.
153.
153.
153.
153.
153.
153.

153.
153.

APR

137 •
\ 37 •
137 •
1:5 7.
137.
137.
137.
137.
137 •
137 •
137 •

125.
125.
125.
125~
125.
125.
125.
125.
125.
125.
125.

125.

125.
125.

JUNE

121~
121~
121.
.121~_
121.
121:
121,
121 •
121'.
121'.
121:-

121'.

121~
121.

JULY

I 19.
119.
11 9.
119.

··11 9.
119.
119.
119.
119.
119.
119.

119.
119.

AUG

125.
125.
125.
125.
125 •.
125.
125.
125.
125.
125.
125.

125.

125.
125.

SEPT

137.
\37.
\37.
137.

- 131.
137.
137.
137.
137 •
137.
137.

137.

137.
137.

OCT

157.
157.
157.
151.
157.
157.
151.
151.
157.
151.
157.

157.

157.
157.

NOV

180.
180.
180.
180.
180.
180.
180.
180.
180.
180.
18O.

180.
180.

DeC

19 b.
196.
19b.
19 b .
19b.
196.
19&.
19 &.
196.
19&.
19&.

150.
150.
150.
150.
ISO.
150.
15 (1,
It; (1 ,

ISll,
ISO.
150.

1'50.
1C; 0 •

1960
191:1 I
1'1&2
19b3
19011
1965
1'1&6
19b7
1968
1'1&9
1970



CHAKACHAHNA PROJECT OPERATIUN STUDY
H/H.Hll.CF.BECHTEL CIVIL&MINERALS HIC.oSF.

PRUJECT 14879001 ALASKA POWER AUTHORITY DATE 32383 PAGE 12

ALTERNATIVE Cs CHAK ACHA HIA TUNNEL, WITHOUT FISH REl.EASES
EtJERGY IN MWH

YEAR JMJ FEEl MAH APR MAY JUNE JULY AUG SEPT OCT NOV DEC TUTYH CALYH

1 133920: 118471. 1135111. 98b0 9• 931tJ2. 67339'. 88795. 93162. 98609. 116 1152. 129600. 14S5b5. 1317224. 1900
2 1BnO: 1111386. 1135 111 • 98609. 931tJ2. 87339' 88795. 93162. 98609. 11b II 52. 12%00. I/J5565. 131313 9• 1961
3 133920. 11438b, 113541. 98u0 9• 931u2. 87339~ 88795. 93162. 913609. 116 /152. 129600. 11.155 65, 1313139, 1962
II loB920~ 114386. 1135 111. 98609. 93162. 1l7339~ 88795. 93162. 98609. 116 1152. 12C/6QO. 11155b5. 1313139. 1963
5 I Bc/20, 1181.171. 113541. 9a60 9• C/3Ib2. 131339 88795. 93162, 98609. 116452. 129600. 1115565, 1317224, lC/64
6 133920. 111l38b. 1135 111. 9860 9, 931b2. 87339~ 88795. 93162; 98609. '116 /152. 129600. IlJ5565. 1313139. 1965
7 1B920~ il1l386, 11351.11. 9860? 93102, 87339~ 88795. 93162. 98609. 116/152. 129600. 145565. 131313 9• 1966
6 133920, 114386. I 135111 • 98bO? 9 3162. 87 339 , 88795. 93162. 98609. 116 1J52. 129000, 11155b5. 131313 9• 1961
9 I U920. 1181171. 113541. 98uO? 93162. 87339. 88795. 93162. 98609. 116/~52. 129000. 1115565. 131122 11• 1968

10 133Q20~ 1IIJ38b. I 13541, 98bOC/. 93162. 8733 9'. 0_ _88795. 93162. 98609. l1b /J52°. 129600. 11.15565. 131313 9, 1969
11 133920. 111I38b. 113541. 98609. 93162. 87339~ 88795. 93162. 9660 9• l1b 1152. 129bOO. 1115565. 13131l9• 1970

'olEAN 133920: 115500. 113541. 98u 09• 9311>2. 87339'. 68795. 93162. 98609. 116452. 129600. 145565. 13t'~253.

flAX 133920: 118l1'll. 113541. 98609. 93102, 87339' 88795. 93162. 98609. Ilb1l52. 129600, 1115565. 131722/,J,
MIN 133920. 111138b. 1l.35 111. 9860 9• 931b2. 873:59: 88195. 931b2. 98609. 1!6IlSZ. 129bOO. 11.15565. 1313139,
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CHAKACHM1NA PROJECT OPERATION STUDY
H/H,Il&CF,BECHTEL CIVIL&MINERALS INC.,SF.

ALASKA POWER AUTHORITY DATt: 32383 PAGE 13

ALTERNATIVE C, CHAKACHATNA TUNNEL, WITHOUT FISH RELEASES

FEB MAR APR MAY JUNE JUl.Y AUG SEPT OCT NOV DEC TOpR CALYR

O. o. O. O. O~ O. o, o. n, o. O. O. 1'160
O. O. O. O. o. o. O. o. O. O. O. o, 1'161
O. O. O. o. o~ o , O. O. I) • O. O. o, \'162
o. O. O. O. O. o. O. O. o• o. O. O. \'163
O. o. 0. O. o~ O. o. O. e, O. O. O. 19b1l
o. O. O. o, O. o~ o. O. O. O. O. O. 1965
o, O. O. o. 0'. o. o. O. O. O. O. O. 19bb
O. O. Q. O. O~ O. o. O. O. O. o. O. 1'167
O. O. O. o. O. O. e, O. O. O. O. O. 1'168
o, e, o. o. o~ O. O. o. O. O. O. O. 196'1
O. O. O. O. O. O. o, o. o. O. O. O. 1'170

o, O. O. o. 0: O. O. o, O. O. O. O.

O. o, O. O. 0'. O. o, O. O. «. O. O.
O. O. O. O. 0'. O. O. O. O. o. O. O.
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CHAKACHAMN/\ PROJECT OPERATIUN STUDY ....
H/H.H&CF.BECIiTEL CIVIl&MINERALS INC.,5F.

PROJECT Illtl79001 ALASKA PUI~ER AUTHORITy DATE 32383 PAGE III

AL TERNA rIVE Cl CHAKACHATtlA TUNNEL, I'/I THUU T FISH RELEASES
AVERAGE GEIJERAT IllrJ IN 111'1 IN MONTHS UF SPILLS

YEAR JAN fEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC AVEYR CALVR

0'. 2J6 '.
.....

I O~ O. O. o. o. 300. I eo, O. c, O. 15 8• 19&0
2 0, O. O. o. o. 0'. O. 299. 300. O. O. O. SO. 19&1
3 0, o, o. o. O. O~ O. 21l1l. 282. O. O. O. Il u• 19b2 .....,
II 0, O. O. I). O. 0.. O. 11l2. 297. o. O. O. 37. 19&3
5 0, O. O. o. O. o. O. 226. 216. a. o. o, 37. 19&1l
b O. O. o. o. o, 0' o. O. JOO. O. O. o. 25. 1965 .....,
7 o~ e, o. o, o, o~ 0, o. 280. I) • o. O. 23. 19&&
8 o. O. O. o. e, o~ o. 300. 300. o, o. O. 50, 19&7
9 o~ oD O. o. o, o' o. 300. 11l2. 0, o. O. 37. 1968

I'

10 0, O. O. 0, o, .... o. o, Q. o, O. O. o, o. 19b9
1 I o. O. oe , o. .0. O~ o. o• o, o. e, e, o, 1970

MEAN 0: o, o. o. o. o~ 21. 1(,5. 207, 0, o, c, 33.

MAX . o, o. 0, c, 0: 23&. 300, 300. o. o, o, 58.o.
MIN 0: O. o, o. e , ....0 '. o, o. o, o. o, o. c.
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CHAK ACHA tWA PROJECT OPERATION STUDY

H/H,H&CF,BECHTEL CIVIL&MINERALS INC.,SF.
ALASKA POWER AUTHORITy DATE 3~383 PAG~ IS

ALTERNATIVE CI CHAKACHATIIA TUNNEL, WITHOUT F'I SH RELEASES

MAY JUNE JULY AUG SEPT OCT NOV DEC TOTYR CALYR

O. 0'. 8bb81, 130038. 16519. O. O. O. 233238, 19bO
O. O~ O. 129139. 117391, O. 0, O. 24b530. I 9b I
O. 0'. O. 88319. 1042bll, O. 0, O. 192583, IClb2
O. O~ o. 12317. 1151l29. O. O. O. 1277/Jb, 19bJ
O. O. O. 7/JbbO. 5/1822, 0, O. 0, 131482, 19bLl
O. O~ 0, O. 117391, 0, O. 0, 1173ClI. ICl6'5
e, O. (I, 0, 103318, I) • O. 0, 1033\8. lClbb
O. O~ O. 130038. 117391, 0, O. 0, 21171130 , 19b7
o. O~ 0, 130038. 3033 • O. 0, O. 133671, IClb8
O. Qr 0, O. o. O. O. 0, 0, 19b9
O. O. o. O. 0, O. 0, o, 0, 1970

0'. O~ 7880. b31111. b8378, O. 0, 0, 1393q9,

o~ O~ 8bb81. 13003B, 117391, O. O. 0, 247430,
O. O. ' O. O. O. O. O. O. O.



CliAKACHM1NA PROJECT OPERATION STUDY ..
H/~.H&CF,BECHTEL CIVIL&~IINERAl.S INC.,SF.

PRUJECT 1'1879001 ALASKA POWER AUTHORITY 01\TE. 32383 PAGE 16
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ALTERNATIVE CI CHAKACHATNA TUNNEL, WITHUUT FISH RELEASES
REMAINING SPILLS IN CFS

YEAR JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC AVEYR CALYR

I 0: o, O. o, O. 0'. 0, 3'170. O. o. O. O. 289. 1960
2 O~ o• 0, a. o, 0: o, O. 32'1, O. o, e , 21, 1961
3 o. O. o, e, e, o. o. o, o, o, o. o. O. 1962
Ij o~ o. o. o. o. 0> o. 0, o, o. O. a. o. 1903
5 0, o, o. o. o. o. o. o. 0.· a. o. «. O. 19611
b O. o, o. o. o, o~ o. O. 1232. o, o. o. 103. 1965
7 o~ o, o. O. n, Of o, o. o, o, e , o. O. 1966
8 0, o, O. o, O. 0, O. 7823. 290. O. O. I). 676. 1907
9 O. o, o. o, o, o, o. 2011 11. O. o, o, O. 170. 1968

10 o~ 0, 0, () , o. 0: o. e, o, o. e, e, 0, 1969
1 I o• o. o. o. o, e, o. o, o. e• o, o. O. 1970

MEAN
,

o, o. 0, o. 0: o. 1212. 168. O. o, O. 1 t 5.O.

MAX
,

O. e• o. o. o' o. 7823. 1232. O. e, O. 676.O~
~I IN o. u, o. o. o. o~ 0 .• o. o. O. o, o, 0,. ..

, r l r 1 "'\ "1 r '1 l
r 1 r r l ,

r "\ r: l r ":
r r r r
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PROJECT IQA7900\

J INSTALLED CAPAciTVj 300000: KW

ANNUAL PLANT FACTUR: :5

CHAKACHAHNA PROJECT OPERATION STUDY
H/H,H&CF,BECHTEL CIVIL&MINERALS INC./SF.

ALASKA POWER AUTHORITY

ALTERNATIVE 01 CHAKACHATNA TUNNEL, WITH FISH RELEASES

DATE: 32383

OVERLUAD FACTORi

PLANT EFFICIENC;i

1.00

,850

FRICTION LOSS COEFFICIENT: :000002800

J
MONTHLY LOAD FAcTURS i

~920 .870 ::;80 .700 :b40 .620 :610 ~bllO ". '7 00 .800 :920 1:000

I1lITIAL LAKE STORAGE :11033200, AC ..FT

MINIMUM LAKE STORAGE 121.123bllO. AC·FT

MA XI MUt1_ LAKE ' STORAGE 111033200. AC·FT

\

"



PROJECT Iljll)900 I

RESERVOIR STURAGE-ELEVATION-AREAI

CHAKACHAMNA PROJECT OPERATION STUDY
H/H.H&CF,BECHTEL CIVIL&MINERALS INC.,Sr.

ALASKA POWER AUTHORITY

ALTERNATIVE DI CHAKACHATNA TUNNEL, WITH FISH RELEASES

DATE 32383 2

, O.
2025.

.. 7HO.
27200.

111000.
241000.
397000.
572000.
7b 9 00 0 .
988000.

1224000.
1467000.
1717000.
1973000.
223bOOO.
2504000.
2776000.
3053000.
333 5000.
3b20000.
3910000.
4033200.

FEET

700.
765.
770,
780.
OOO~
820.
811 0:.
8bO.
880,.
900.
920 '.
940.
960.
980.

1110O.
i 020 '.
10 4 0 ,.
lObO.
1080.
I 100.
I 120 '.
1128 '.

ACRE

O.
810 •

1300.
2b90.
5670.
7320.
8270.
'1280.

l/)iJOO,'
11590.
11960.
12320.
12b50.
12980.
13280.
13'520.
13740.
13960.
liJ170'.
liJ390.
111620.
1<;212.

TAILWATER_FLOW RELATIUNSHIPI

FEET CFS

/j00. O.
fHlO. 100000.

MONTHLY MINIMUM I1J5TREAM FLOWS IN CFsi

30. 30'. jOe 30. 30. 30. 30. 30 '. 30. 30. 30. 30.

MUNTHLY DIVERSION REQU I R£t1F.:'N TS IN CfSI

O. n, O. O. (l • O. O. O. O. O. O. O.

MONTHLY RESERVoiR EVAPOHATION IN lIJCHE5 ;

I!"
,J

..0 •....__ 0.. . .. 0. o• O. o. o• .0 •. .._.....0. .. __..QL .... 0 '. __.0 •

r rl r "
I r rl rl
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C-J L:J
r- ·c",

LJ t-: L..-J L-;:J L..J c=J r L.J C~<L--i L-....-i -------'
CHAKACHA~1NA PROJECT UPF.RATION STUDY

H/H,H&CF,BECHTEL GIVIL&MINERAL.5 INCIISF.
PRuJECT ILlA79001 ALASKA POWER AUTHURITY DA TE 32363 PAGE

ALTERNATIVE 01 CHAKACHATNA TUNNEL/ WITH FISH RELEASES
INFLO:.l$ TO THE LAKE J l~ CFs

--
YEAR JAN fEB MAR APR HAY JUt~E JULY AUG SEPT OCT NOV DEC AVEYR CALYR

'-
1 1I0(l~ 307, 267. 3(n. 3637 • 6837'. 11209. 9337. 3111'S. 1113 9• 799. 870. 322 11 , 191>0
2 817 , 589. /J70. 3116. 1881. 79f\3~ 12808. 10899. 6225. 1580. 8113 • 696. 3767. l Qbl

... 3 633- 5111. /J 7 I • 1170. 12b5. 7925. 13149. 101111. 55112. I 197. 863. 613. 3590. 19b2
4 498~ 357. 315. 337. 18Ul~ 4735~ . 13249 •.. 12208. 58117. 2056. 930. 710. 3587. 1963
5 !o/J. 435. 332. 477. 1830. 8093. 10700. 11798. /l2110. IZLl5. 909. 662. 342/J. 19611
6 419~ 219. 337. 398. 1286. 31190~ 130 /16. 10516. 10802. 21 I /J '. 59.7• /l66. 36111 , 1965
7 38~, 336, 350. ld O. 1893. 8072. 10303. 997/l. 6608. 1953. 9 10. 313. 31159. 1966
8 531, 449. 38ll. 880. 2030. 8761'. 14931. 15695. 01 91. 201l0~ 1215. 571. 41173. 1967
9 5311, 5 10. 467. 630. 2996. 7808'. 13117. 11257. 2H3. 976. 1:>89. 612. 3532, 1968

10 IIBS, 480. 500. 652. 19118. 9271~ 12510. 7297. 2793. 3057. 1215. 5111. 3Hb. 1969
11 1197. 504. 550. 899. 2265. 6769'. 1031:>0. 7980. 27311. 1359. 7/l2. IIbO, 292 9• Ino

HEAt~ 51i: 1130. 1104. 536. 2076. 7251: 12307. 10671. 5175. 1729. 883. 592. 35/J7.

MAX 817: 589. 550. 899. 3b37 • 9271: I/i 931. 15695. 10802. 3057. 1215. 870. 11473.
MIN 3U4. 219. 2b7. 337. 1265. 3l.190. 10303. 7297. 2734. 97b. 5117. 313. 29 29 •

:~



411

- CHAKACHAMNA PROJECT OPERATION STUDY

14879001
H/H,H&CF,l:3ECHTEL CIVIL&MINERALS INC.,Sf.

PflOJEC T ALASKA POWER AUTHORITY DATE 32383 PAGE

ALTERNATIVE DJ CtiAKACHATNA TU~INEL , WITH FISH RELE.ASES
POWER RELEASE IN CFS

YEAR JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC AVEYR CAUR

1 3673: 3567. 32bb. 2903. 272b. 2550: 2429. 2478. 3076. 314b. 3798. 4187. 3151\. 19/,0
2 39 Jq : 3828. 3384. 3 I I I • 2821. 2727: 2507. 21H9. 2725. 314b. 3798. '1\87. 32?1. 19b1- 3 H39. 3828. 3381. 31 11 • 2923. 2727. 2500. 2555. 2725. 31116. 3798. 4343. 32118. 19h2
4 .. . H39~ 3831. 3508. 31 11 • 29211. 2825~ 2591. 2556. 2725. 3111b. 3798. 4187. 3262, 1903
5 39H, 3828, 3381. :5 I 11 • 2923. 2727 t 2590. 2556. 2725. 314b. 3798. 4187. 32113, 19b4.., b HH. 3831. 3508. 31 11• 292 11. 2825. 2b80. 2038. 2725. 314b. :37 98 . 11187. 3270, 19b5
7 39Jq~ 3831. 3508. 31 11 • 29211. 2727: 2590. 2556. 2725. 314b. 3H8, '1\87. 3253. 196b
6 3939 , 3831. 3508. :3 111 • 2821. 2727~ 2507. 21H9. 2725. 3146. 3796. 4187. 3232. 1967.., q H39. 3828. 33811. 31 11 • 2821. 2720. 2507, 2479. 2725. 3146. 38 00. tl343. 323 4• 190 8

1(J :59H~ 3831. 3508, 31 I I • 292
'(.

2727: 2507. 2555. 2725. 31'16. 3798. 41 87• 32tl7. \90 9
1I 3939 • 3828. 3384. 31 11 • 2821. 272b. 25<)0. 2SSb. 2811. 324Cl. 3800. 43tlB. 3204. \970

<II
391S: 2728 '.HEAN 3806. 31129. 3092. 2B68. 254b. 2535. 2765. 3156. 3799. tl230. 323 9•

"'"
MAX 3<J39~ 3831. 3508. 31\ I • 292U. 2825~ 2b80. 2638. 307b. 32U9. 3800. 4348. 3276.
MIN 3073- 3507. 32b6. 2903. 2726. 2550. 2429. 2478. 2725. 314b. 37<J6. 4187. 315 0 ,

r [ ."
I 1
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CHi\KACHA'm/\ PROJECT UPERATIUN STUDY
H/H,H&CF,HECHTEL CIVIL&MINERALS INC 06Sf.

PROJECT Itl87900 I" ALASKA POwER AUTHORITY DA H. 32383 PAGE S

AL TERNATIVE D! CHAKACHATNA TUNNEL, WITH FISH REl.EASES
SPILl. PI CFS

YEAR JAIJ fEB MAR APR MAY JUNE JUl.Y AUG SEPT OCT NOV DEC A\lEVR CALVR

1 O~ 0, 0, o. 0, O· 1882, b629, 39. O. O. 0, 72 9• IQ60r
2 0, O. O. O. 0, 0, O. 30110, 31170 • O. O. o, 5u3. 196 1
3 O~ 0, 0, O. 0, O· o, 1896, 2787, «, O. O. 3ClO, 1%2
4 9, 0, 0, O. 0, 0' O. o. 2820. O. O. O. 23S. 1963. ,

0',S 0, o, O. o, 0, 0, o. 1438. Itl91. O. O. 2u ll , 196U
b 0, 0, o. o. 0, 0, O. O. 4042, o, O. o, 33 7• 19b5
7 O. O. O. o. O. 0, O. o, 2tl2S. 0'. o. O. 202, IClbb
6

, o, o, O. o, O· O. 10757. 3436. O. O. o. 1183. 19b7O.
9 O. c. o. O. O. 0" 0" 5108. 38. O. O. e, 42 9• 1968

10 O~ O. O. O. O. . '" O~ O. . O•... O. O. o. o. 0, ICl6Cl
II O. o. O. O. O. O. o. O. O. O. O. O. 0, 1970

MEAN
.,

e , O. O. o. 0: 171 • 2042. 1868. O. o. O. 390.O.

MAX
,

O. O. o. o, 0: 1882. 10757. 1.1042. 0, 0'. O. l1A3.O.
MIN

,
O. O• O. O. ......._ ... 0',. .... .' O•. ..0. O. 0, o. O. O•.. 0.
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.. CHAKACHAHNA PROJECT UPERATION STUDY

148HOO i
H/H.H~CF,BECHTEL CIVIL&f'1INERALS INC"SF.

PROJECT ' ALASKA POvlER AUTHORITY DATE 32383 PAGE 1

ALTERNATIVE 01 CrlAK ACHA PIA TUNNEL, WITH FISH RE.LEASn
,NET EVAPORATION IN AC-FT

YEAR JAN FEB MAf~ APR MAY JUNE JULY AUG SEPT OCT NOV DEC AVEvR CALVR

1 O~ O. O. O. O. o~ O. Il. O. o. O. o, o. lClbO
2 0, O. O. O. O. 0, O. O. o, 0'. o. n, o, IClbI
3 o• o, o. o. O. c, o. o. o, o. o. o, o, lq62
1.1

. ,
o, o. e, O. o~ o. o. O. o. o. o. O. Iqb30,

S o, o, o, o, o, o, o. o. o. o, o, o, O. lQ6U
b

, e, o, e, e, o' o. o. o. o. o, o, 0, IClb50,
7 Or O. o. o. o, 0' O. O. e, o, O. 0, O. 1%6
8 Or O. O. Q. o, 0: o. o. o. o, o. 0, o, lClb1
9 Or O. o. 0, 0'. 0'. o. o. o, o, o. o, O. IClb8

10 Or O. o. e, e, o~ o. o. 0, o. o, o. O. 196Cl
11 o. c, o. o, o, o. O. o. o, e, o. e, o, Ino

HEAN ' . o, o. o, o. 0'. o. o. o, o. o, o. n,O.

/-lAX 0: e, o. o. o. 0' o. 0. o, e, e, e, o,
, MIN o. o. o. o. o. o~ o. o, o. c, o, e• 0,

;;'

;;

II'
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CHAKACHA~NA PROJECT OPERATION STUDY
H/rl.H&CF,BECHTEL CIVIL&MINERALS INC"SF.

PROJECT 111879001 ALASKA POWER AUTHQRITY DATE 32383 PAGt a

ALTERNATIVE Di CHAKACHATNA TUNNEL, WlTH FISH RELEASES
E.O.P. STURAGE iN ACRE ..FT

YEAR JAN FEB MAR APR MAY Jur~E JULY AUG SEPT OCT NUV DEC AVEYR CALYR

1 383U088: 361.10844. 31J54572. BOJuOa, 3357590. 3010899'. 403:320(1. 4033200. 4u33200. 3920373 • 3746127. 35403111. 370 9151. 19&0
2 3350206: 316803b. 2'187035. 282134b. 27b1104. 30 72687: 3701~237• 4033200. 4033200. 3935 1112. 37577811. 35412 72. 31130010. 1961
3 3316161. 3151926. 2nllb8. 2812258. 2701J1l59. 3015991. 3668577 • 4033200. 4033200. 3911493. 373505b. 3S03872. 34007AO. 19&2
4 _. 32901J/)O~ 30.958115. 2897608. 27308'1'1. 20599'10. 2771B25~ 31125345 ~ 4017005. 4033200. 39/,)4311. 3791860. 357b20 9, 3354543. 1963
5 33r;uS57, 3t57045. 290831.11. 2809847. 27'10789. 30'58318, 35551bo. 11033200. 4033200, 3911.1 141111. 311107 114. 35221111. 340736b. 1964
b BU3872. 3101593, ~90'l76q. 2741575, 26]9010. 2676807. 3312371, 379/J930, 11033200. 3967877 , 3775&12, 3511Q957, 3316381. 1905
7 33?1l78i: 3129000. 2932970. 27704 95, 21052511. 3021533: 31493942. 39'18239, 4033200, 3957978. 37811331. 3544275. 3387167. 190b
8 3332 892: 3il.l3387. ?9491.152. 281'1939, 276 'IUS9. 3121730' 3883824. /J033200. 4033200. 3963327, 3807835. 3583637 , 31152b57. 1907
9 3372£138. 31798uO. 2998054. 2849205. 2858181. 3158790~ 380931.10. 1l033200. 4033200, 389790 11. 3710 979. 31.179733, 31111846Il, 1968

10 3211552~~ 3~78072. 2891210. 27431 90. 2b81330. 30b89511~ 3682181. 3971897, 397 1J15b , 396b810. 3811324. 3585281. 3393333. 1969
11 3371807. 3185517. H09435. 2876u52, 28tlO1l21. 3079990. 3555938. 3887997. 3881626. 3763544. 3579772 • 3338880, 330421S. 1970

MEAN 3375707: 31811755. 299b903. 2843u20. 2792'131~ 305 977b: 36'17b/J7. 3983570,. 4014053. 39211498. 3711 9221. 3523688, 3112460b,

MAX 38J I) 088 ~ 361.l08114. 345 11572. 33031106• 33575'HI. 3bl0899' lIu33200. tlOB2oll. '1033200. 3967877. 3811324'. 3585281, 370 9151.
MIN }2bS522. 3078072. 2891270. 27308'1l1. 2039010. 2b 7080?.~ 3312371. 3791.1930. 3881620. 37b351l4. 3579772. 3338880, 3316381,

\ I' l



(

~
r i\,,---,.

PROJECT 1'187900\

CHAKACHAHNA PROJECT OPERA1ION STUDY
H/H.tlll.CF,BECHTEL CIVIL&MINERAL.S INC.,SF.

ALASKA POWER AUTHORITY DATE 323!l3 PAGE 9

E.O.P. LAKE LEVEL IN FEET
ALTERNATIVE 08 CHAKACHATNA TUNNEL, WITH FISH RELEASES

AVEVR CALVR

"

..

..

YEAR

I
2
.3
u
5
b
7
13
9

10
I I

t1EAN

MAX
MIN

JAN

I i 0 0 ~
1060.
1080;
lObO.
1080:
lObO.
lObO:
10tlO:
1080.
lObO:
1080.

10 7J:
Ii II 0 ~
1000 •

FEB

I I aa•
1060.
1060.
lObO.
1060.
lObO.
1060.
10tlO.
1060.
1060.
lObO.

I 100 •
1060.

MAR

1060.
101.10.
1040.
1040.
101.1 O.
101.10.
101.10.
1040.
10'10.
101.10.
1040.

1080.
lOtiO.

APR

lObO.
1040.
10 40.
1020.
III II0 •
1020.
1020.
1040.
1040.
1020.
10 4 0 .

10.35.

lObO.
1020.

MAY

1080.
1020.
1020.
1020.
1020.
1020.

1020.
1020.
1(IIJO.

1020.
10 Ij 0 •

11180.
1020.

JUNE

1080~
lObO.
lOtiO:
1020.
10bO~
1020.
10110:
10bO~
1060.
1060:
1060 '.

1051:

1080 '.
1020'.

JULY

1120.
1100.
I I 00.
1080.
1080.
lObO.
1080.
1100.
1100.
1100.
1080.

10 9 1.

1120.
lObO.

Aue;

1120.
1120.
1120.
112 O.
1120.
1100.
1120.
1120.
1120.
1120.
1100.

111 b.

1120.
11 00.

SEPT

1120.
1120.
\120.
1120.
1120.
1120.
1120.
1120.
1120.
1120.
1100.

OCT

I 120.
I 120.
1120 •
1120.
1120.
1120.
1120.
1120.
1100.
1120.
I 100 •

I 116.

I 120·.
1100.

NOV

1100.
1100.
I I 00 •
1100.
1100.
1100.
1100.
1100.
I 100.
1100.
1080.

1098.

11 00.
1080.

DEC

1080.
1080.
loBO.
1080.
1080.
1080.
1080 .
10ElO.
1080.
1080.
10eo.

1080.

1080.
10 80.

1097.
1078.
1077 •
1070.
1077.
10b7.
1072.
1077.
1076.
107S.
1072.

1076.

1097.
1067.

1%0
1% 1
Iq62
1963
1%11
1%5
1%6
19b7
1%8
19b9
leno



CHAK II CHA'1NA PROJECT OPERATION STUDY
H/H,H&CF,BECHTEL CIVII.&MINERALS INC.,SF.

PROJECT 1£187900 i ALASKA PUwER AUTHORITy DATE 32383 PAGE. 10

ALTERNA TIVE DI CHAKACHATNA TUNNEL, WITH FISH RELEASES
WATER BALANCE

YEAR JAN F'fB MAR APR MAY JUNE JULY AUG SE.PT OCT NOV DEC AVFYR CALYR

I 0; o, O. O. O. O~ , 0 .. O. O. O. O. O. o, 19&0
2 0, o. o. o. 0'. O. O. O. 0, O. O. O. O. 19&I•
3 0, U. O. O. O. 0'. O. O. O. o. O. O. O. 1%2
/J 0, O. o. O. O. 0' O. O. O. o, O. O. O. '1963

, "5 0, O. O. o. o. O. O. O. O. O. O. O. O. 196tl
6 Or O. O. O. O. 0' O. O. O. O. O. O. O. 1965
7 0, O. O. O. o. 0: 0. O. O. O. O. O. O. 19bb
8 O. O. O. O. O. 0'. O. O. O. O. O. O. O. 19b7
9 o~ o. O. o. O. 0' O. O. O. O. O. O. O. 1968

10 Qr O. o. O. O. Of O. o. O. O. O. O. O. 1969' .. ' ,---- r--
II o, O. o, O. 0'. o. O. O. O. o, O. O. O. 1970

~lEAN
' . o. O. O. e, 0: o. O. O. O. o, O. O.O.

MAX 0'. o, o. O. 0'. O· o. o. e, c, O. I) • /).

MIN 0:
r

O. O. O.O. o. O. O. ,0. o. o. O. O.

" r I '
r

(

<-, l "
l, l "

~ y
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PROJECT 14R79001

POWER I'~ Mw

CHAKACHAMNA PROJECT OPERATION STUDY
H/H.H&CF,BECHTEL CIVIL&HINERALS INC.,SF.

ALASKA POWER AUTHORITY

ALTERNATIVE 01 CHAKACHATNA TUNNEL, WITH FISH RELEASES

DATE:: 32383 PAGE:: 11

AVEYR CALYR

,

,

YEAR

I
2
3
4

'15
b
7
8
9

10
11

MEAN

MAX
Ii I f.j

JAH

180~
180,
180.
180~
180.
180~
180,
! Bl),
180,
180,
180.

FE!!

170,
170,
170,
170.
170.
170.
170.
170,
170,
170.
170.

170,

170,
170.

HAR

153.
153.
153.
153.
153.
153.
153.
153.
153.
153.
153.

153.

153.
153.

APR

137 ,
137 •
137,
137 ,
137 •
137,
137 •
137 ,
137 •
137.
137 ,

HAY

125,
125.
125.
125.
125.
125.
125.
125.
125.
125,
125.

125,

125.
125,

JUNE

121~
121,
121.
121~
121,
121:
121,
121,
121,
121,
121.

121 "

121•
121~

JULY

119.
119.
11 q •
119.
119.
11s ,
119.
11q ,
119.
119.
I 19.

AUG

125,
125.
125.
125,
125,
125,
125,
125.
125.
125,
125,

125,

125.
125,

SEPT

1:57 •
137.
137.
137.
137 •
137,
137,
137 •
137.
137.
137 ,

137.
137.

OCT

157.
157,
157.
157 "
157,
157.
157.
157.
157.
157,
157~

157.

157~
157.

NOV

lBO,
lBO,
180,
180.
180.
180,
180.
180,
180,
180.
180.

DEC

I 9b.
19b,
19b.
19b,
190,
1'lb.
1qb,
I <;b.
196,
19/).
19b,

150.
150,
150.
150.
150.
ISO,
150.
150.
i so ,
150.
ISO,

ISO,
ISO,

19bO
lqol
19b2
19b3
19btl
19b5
Iqoo
1%7
Iqb8
19/1Q
191(1



CHAKACHAMNA PROJECT OPERATION STUDY

IUB79001
H/H,H&CF,BECHTEL CIVIL&MINERAL.S INC.,5F.

PfWJEC T ALASKA POWER AUTHORITY DATE 32383 PAGe. 12

ALTERNATIVE 01 CrlAKACHATNA TUNNEL, WITH FISH RELEASES
ENERGY IN MWH

YEAR JMI FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC TOTYR CALyR

1 113920: I 18/l71 • 1135111. 98b0 9• q31b2. 87339: 88795. 93162. 9660 9• 116 1152. 129600. 1/l5565. 131722/l. 1960
2 I J3920: 114386. I 135/l1 • 9800 Q • 93162. 87339: 88795, 93162. '18609. 11b452. 129600. 145565. 131313 9• Iflbl
3 1'0920. l1L13B6. I 13541. 98b0 9• 931b2. 87339 • 88795. 93162. 9860 9• 116 1152. 129600. 145505. 131313 9• If1b2
Ij 1B920~ 114380. 1135/H. 9860 9• 93\62. /l7339' 88795. 93162. 9860 9• 116/~52. 129600. \LI~5b5. 131313 9• 1963
5 1'\3920, 118471. 113541. 9860 9• 93162. 87339~ 88795. 931b2. 98609. 1Ibl~52. 129600. 111S5b5. 13172?1A. \9b4
6 113920. 11 L1386. 113541. 9800 9• 93162. 87339. 88795. 93162. 98609. ·116452. 12 9bOO. 145565. 131313 9• 1965
7 1'0920: i14386. 113541. 98bO? 93162. 87339: 68795. 93162. 98b09. Ilb/152. 129bOO. 1455b5. 1313139• 19bb
8 1'\3920: 111A386. 113541. 9860 9• 931b2. iJ7339' 88795. 93162. 98b09. I1b452. 129600. 1455b5. 131313 9• 19b7
9 IJ3f120. 1181471. 113541. 9860 9• 93162. A7339: 88795. 931b2. 98b0 9• 116452. 129600. 1115565. 13172<.>4. 1968

10 133920~ ii438b. 1135L11. 98b0 9• 931b2. 87339' 88795. 931b2. 98b09. 116452. 129600. l1A55b5. 131313 9• IClb9
11 113920. 114380. 113541. 98b0 9• 931b2. t17339~ 88795. 93162. 98609. I1b452. 129bOO. Itl55bS. 13131'5 9• 1910

NEAN 133920: 115500. 113541. 9800 9• 931b2. 137339: 88795. 931b2. 98609. l1b452. 129bOO. 145SbS. 131tl25.3.

MAX 1B920~ 118471. 113541. 98b09. 93162. /l7 33Cl~ 887115~ 93162. 98609. Ilb452~ 129600. 11155b5. 131 72;:>4.
MIN 133920. i14380. 113541. 9860 9• 93162. 87339. 88795. 93162. 98609. 116452. 129000. 145Sb5. 131313 9,

t' I 1 r. r ' " r 1 ( "\ 1
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CHAKACHAMNA PROJECT OPERATIUlI STUDY
H/H,H&CF,BECHTEL CIVIL&MINERALS INC.,SF.

ALASKA POWER AUTHORITY

,..- -l
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DATE. 32383 PAGE

LJ

-

ALTERNATIVE DI CHAKACHATNA TUNNEL, WITH FISH RELEASES
ENERGY DEFICIT I tJ MWH

YEAR JAt>J FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC TOTYR CAUR

1 O~ O. e, o. O. o~ O. o. O. O. e• O. O. 1960
2 0, O. o. O. O. O· O. O. O. O. O. O. O. 1961
3 0, O. O. O. O. 0' O. O. O. O. 0, O. o. 1902
4 o. O. O. t) • O. 0'. O. O. O. O. O. O. O. 1<163
5 O~ o, o, O. o. O· O. O. o. O. O. o, O. Iq64
b O. o, O. O. o. 0: o. O. O. O. o, o, O. 1<165
7 0: o, O. O. c , 0: o. o. O. O. O. O. O. 1906
6 0: o, O. O. o. 0: O. O. O. 0-. O. O. O. 1C/67
9 o. O. O. Q. O. O. O. O. o, O. O. O. O. 1968

10 O~ O. O. O. O. O~ 0._ o. O. o~ O. o, O. 1909
11 O. O. O. O. O. o. 0.• O. O. O. O. O. o. Ino

HEAN 0: o, O. O. O. O~ O. O. O. 0'. O. o, O.

MAX
,

O. O. O. O. O· 0'. o. O. e, O. O. O.0,
MIN O. O. O. O. O. , 0' O. u, O. D., O. O. O..-'..



CHAJ<ACHAMNA PROJECT OPERATION STUDY

14879001
H/H,H&CF,BECHTEL CIVIL&MINERAI.5 INC.,SF.

PROJECT ALASKA PlJWER AUTHORITY DATE 32383 PAGE 11.1

ALTERNATIVE DI CHAKACHA HIA TUNNEL, WITH FISH RELEASES
AVERAGE. GEtJE'RATiwl IN Mi'I IN MONTHS UF sPII.LS

YEAR JM~ FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC AVEYR CALYR

I O~ O. O. O. O. O~ 221, 300. tin. 0'. n, O. 55. 1960
2 0, c, o, o. e , 0, o. 282. 300. O. o, o, /J9. 196 I
3 Q, o, 0, o. 0, 0' (). 227. 28/), o. e, O. lI2. 1962
Il 0, o, o. o. 0, o~ o. o. 282, O. o. o, 23. 1963,., 5'

or 0, e• c. o. c, O. 204. 2111. O. o, o, 35. 1961.1
b Or O. O. O. 0, 0: o. o. 300. O. O. O. 25. 19b5
7 Or O. 0. o. e, 0', O. e, 262. o. O. 0, 22. \96b
8 0, 0, 0, O. 0', 0', 0, 300. 300. O. O. O. 50. 1%7
9 0; o, O. O. 0, 0' o, 300. 11.10. O. O. G. H. \968f

\ 0 O. O. O. O. o, Of o. o. o, O. o, O. O. \9b9
1 I 0: 0, O. o. 0', 0, 0, O. O. O. O. O. 0, \970

MEAN "
0, o. O. 0, 0', 20~ 1117. 202. o. O. O. 3 I •0,

MAX n~ u, O. O. 0, o~ 221~ 300. 300. 0', O. O. 55.
MIN 0, O. O. O. 0', 0, O. o. O. O. o, O. l) •

r
r \ 1
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" CHAK hCHA '1NA PROJECT OPERATlOtl STUDY
H/H,H&CF,BECHTEL CIVIL&MINERALS INC.,SF.

PRUJECT 11iAHOO I ALASKA POWER AUTHOfH TV DATE 32383 PAGE:: 15
'wi

ALTERNATIVE Dl CHAKACHATNA TUNNEL., WITH FISH RELEASES
SURPl.US El~ERGY IN Mi-/H

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV Dle TUTYR CALYR
,

0 0 o. o, 0 0 0'. 75L127. 130038. 21,79 • o, o, O. 2081UQ. 1960Or
0, o, o. e, o. o~ o. 11b782. 117391. c. o, e, 23 41711. 1961
O. 0 0 o. o. o, 0 0 o. 75918. 1031bb. 0 0 I). O. 1790/Hl o IClb2
O~ o, o, o. o. o~ o. 0, 10113/>8. O. 0, O. 1011368. tClb3
O. o. o, o. o. o. o. 585111. 5572Q, e, o. O. 1111265. 1964, o, o. o. 0'0 o~ o. O. 117391. o~ o. 0, 117391. 19650,
Or O. O. O. O. O. O. O. 89921. O. O. O. 89921. 1966
Or O. O. O. O~ 0: 0, 130038, 117391. O. o. O. 2117430. 1967
Or O. O. O. o. 0' O. 130038. 2535. O~ o, O. 132573. 19b8

Or O. O. o, o~ or O. O. O. O. O. e, () . 1969

°. o, O. O. 0'0 o~ 0 0 O. o. O. O. O. O. 1970

0: O. o. 0, O. O~ 6857. 58305, 64597 • O. 0, O. 129159..
O. 0, O. O. o~ 75427. 130038. 117391, O. O. 0, 21171130 •0,

o. o, o. o. O. 0., O. o. e , O. o, e , o,



CHIIK ACHA ImA PROJECT OPE'RA TIatl STUDY
H/H,H&Cf,BECHTEL CIVIL&MINERALS INC.,SF.

PROJECT 11l8790oi ALASKA POWER AUTHURI TV DATE 32383 PAGE: I b

ALTERNATIVE Da CHAKACHATNA TUNNEl., WITH FISH RELEAStS
REHAINltJG SPILLS IN as

YEAR JAN fEB MIIR APR HAY JUNE JUl.Y AUG SEPT OCT NOV DEC AVtyR CALyR

I n: o, O. O. O. O~ O. 34110. O. O~ O. O. 2Fl7. 1960
2 0: O. O. O. O. 0' o. O. 294. O. O. O. 25• ! '1b I
3 o. O. O. O. o. 0: o, O. O. O. O. O. o, 1962
II O~ O. O. O. O. O· O. O. O. O. O. O. o, IQb3
5 0, o, O. (J • O. 0' O. o. O. O. o, O. O. ICl611,
b o. O. O. O. o. o. o, O. 867. O. O. o, 72. 19b5
7 O~ O. O. O. 0". 0: o. o. O. O. O. O. O. 19/.>6
8 0, O. O. O. O. O~ O. 73b8. 2bO. O. O. O. 63 6• ICI/.>7
9 0. O. O. O. O. O. o. 1719. O. O. O. O. 1113. 1968

10
,

O. O. O. O. O~ O. O. O. O. O. O. O. 19b90,
11 o. O. O. O. O. O. O. O. O. O. O. O. O. 1970

11EAtI 0: o, O. O. O. O~ I). 1139. 129. 0". O. O. lOb.

MAX 0, O. O. O. 0". O~ o, 73b8. 807. O. O. O. /.>3b.
MIN O. O. O. O. O. O. O. O. O. O. O. O. O.

r
c [ ; LJ l L_"_]
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PROJECT 14879001

CHAKACHAMNA PROJECT OPERATION STUDY
H/H,H&CF,BECHTEL CIVIL&MINCRALS INC.,SF.

ALASKA POWER AUTHORITY DATE 32483 PAGE

INSTALLED CAPACITY: 330000. KW

ALTERNATIVE E: MCARTIIUR SHORT TUNNEL. WITH FISH RELEASES

ANNUAL PLANT FACTOR:

OVERLIJAD FACTOR:

PLANT EFFICIENCY:

.45

1 .00

.850

FRICTION LOSS COEFFICIENT: .000002370

STARTER CAPACITY: 50~Q. CFS

TOLERANCE: .010 PERCENT

MONTHLY LOAD FACTORS:

.640 .&20 .610 .640 .700 .BOO .920 1.000 .920 .870 .780 .700

INITIAL LAKE STORAGE :4't77500'. AC-FT

MINIMUM LAKE STORAGE :3377750. AC-FT

~AXIMUM LAKE STORAGE :4't77500. AC-FT



PROJECT 14879001

CHAKACHAMNA PROJECT OPERATION STUDY
H/H,H&CF ,BECHTEL C I VIL&M INERALS INC. ,SF.

ALASKA POWER AUTHORITY DATE 32483 PAGE 2
(

RESERVOIR STORAGE-ELEVATION-AREA:

ALTERNATIVE E: MCARTHUR SHORT TUNNEL, WITH FISH RELEASES

-

AC-FT

O.
2025.
7300e

27200.
111 DOD.
2410 00.
397~OO.

5722('0.
769(100e
988S00.

1224000.
1467000.
1717000.
197.3000.
2236000.
25!140CO.
2776~OO.

3053000.
3335000.
3620000.
391::000.
4218000.
425GOOO.
4477500.

FEET

76 O.
765.
770.
780.
800.
82 o,
1'.40 •
860.
880.
900.
920.
940.
960.
980.

lOGO.
H20.
1040.
106D.
1080.
1100.
112 c.
1140.
1142.
1155.

ACRE

o,
810.

1300.
2690.
5670.
7320.
8270.
9280.

10400.
11590.
1191'-0.
12320.
1265::l.
12980.
1321l0.
13520.
137 110 .
13CJ60.
14170.
14390.
14620.
16100.
16780.
17842.

~ TAIL~ATER-FLO~ RELATIONSHIP:

n:ET CFS

210J•
21~.

lJ•
100000.

""' f10NHIL Y MIIJH1UM INSTREAM FLOWS IN CFS:

""" 1094.1094.1094.1094.1094. 365. 365. 365. 365. 365. 365.1094.

MONTHLY DIVERSION R[QUIREt~ENTS IN CFS:

r10NTIIL Y i<ESERVO I R [VAPOKAT ruN IN INCHES:

r

O.

n,

o,

[) .

[).

D.

c,

[) .

(

o.

o,

o,

o•

o.

O.

r

n,

O.

o.

o,

('1 r

O.

o,

r

o,

o.

o,

[/ .
,, rl r I :__J
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CHAKACHAMNA PROJECT OPERATION STUOV
H/II.II&CF.BECllTEL CIVIL&MINERALS INCotSF.

ALASKA POWER AUTHORITY DATE 32'183 PAGE 3

I~FLOWS TO T~E LAKE IN CFS
ALTERNATIVE E: MCARTHUR SHORT TUNNEL. WITH FISH RELEASES

YEAR MAY JUt·JE JULY AUG SEPT ·OCT NOV DEC JAN FEB MAR APR AVEYR CAL YR

1
2
3
'I
5
&
7
Il
9

1Q

11
12
13
1'1
15
16
17
18
19
2C
21
22
23
2'1
25
26
27
21l
29
30
31

MEidl

MAX
MIN

'1513.
2055.
38H.
2027.
3992.
3'13'1.
2193.
2936.
'1393.
2'10£, •
3120.
3637.
11\81.
1265.
1801.
183lJ.
1286.
1893.
2030.
2996.
1948.
2265.
'1363.
3468.
2131.
'1215.
'178'1.
5283.
5335.
5387.
6776.

32Q1.

6776.
1265.

10728.
8572.

10719.
820'1.

13247.
9002.
6826.
7'175.

i s s i t ,
9930.
9'159.
61\37.
7983.
7925.
lf735.
8093.
3490.
8072 •
8761.
7808.
9271.
6789.

12672.
8228.
7'157.
62'18.

10649.
8587.

19864.
7917.
1l51'1.

899':'.

1986'1.
3490.

·15220.
1319'1.
13095.
12575.
13355.
12091.
12996.
1'1601.
13149.
101&3.
10388.
1120"1.
12808.
131'19.
13249.
107(10.
11633.
10303.
1lf931.
13117.
12'178.
1Q360.
13695.
13'190.

885 Q.
6781.

10889.
830'1.

13898.
101'16.
8958.

11928.

1522 O.
6781.

11615.
105'18.

8831.
9'131.

10808.
120'16.

9983.
10235.
10'105.

8691.
11731.

9337.
10899.
10411.
12208.
11 798.
11929.

997'1.
15695.
11257.

7297.
7986.

16680.
9263.
7809.
6159.
6802.
6'19'1.

1122'1.
7865.
9157.

101'17.

1661l0.
6159.

6305.
'1521.
8635.
3562.
'1505.
6075.
5068.
5940.
6910.
3'152.
3662.
3145.
6225.
55'12.
5847.
'12'16.

10802.
6608.
6191.
2793.
2793.
273'1.
5075.
5012.
279'1.
6850.
511)7.
'19'17.
6(;59.
'1513.
'1572.

5177 •

101102.
273'1.

2689.
1761.
3216.
2712.
2002.
2787.
1988.
2053.
2707.
1896.
1370.
llf39.
1586.
11 '17.
2086.
12'15 •.
211'1.
1953.
20'10.
976.

3057.
1359.
3181.
2396 •
2527.
3059.
3136.
3917.
3709.
3258.
'1'171.

2383.

'1471.
976.

802.
51:>':10
842.
865.
629.
755.
595.
583.
793.
526.
65'1.
799.
8'13.
863.
930.
909.
597.
910.

1215.
61l9.

1215.
7'12.

1090.
679.
7'10.
909.
81'1.

1058.
922.
70&.

1'112.

828.

1'112.
526.

636.
532.
699.
6'12.
550.
619.
532.
565.
562.
'183.
508.
870.
696.
613.
71 O.
662.
'166.
313.
571.
612.
601.
'160.
736.
51'1.
623.
53;').
622.

1055.
700.
701.
882.

621.

1055.
313.

542.
'195.
630.
523.
527.
578.
50'1.
569.
569.
'126.
400.
877.
633.
498.
36'1.
'119.
388.
531.
53'1.
'185.
'197.
39'1.
581.
495.
558.

.'198.
5'1'1.

10'14.
639.
597.
762.

551.

'188.
'172.
495.
'177.
472.
507.
'175.
536.
510.
'168.
307.
589.
5'11.
357.
'135.
219.
336.
'1'19.
510.
'186.
50'1.
'I'll.
531.
'192.
526.
'185.
52'1.
773.
537.
562.
718.

491.

773.
219.

'193.
450.
'167.
477.
'158.
4&&.
4'1':1.
505.
'189.
4'19.
267.
4 7l!.
471.
315.
332.
337.
35 [I.

38'1.
'1€-7.
50('.
550.
513.
492.
'180.
501.
'I £>5.
'198.
606.
5 o':'.
5'17.
6'17.

465.

6'17.
267.

5'11.
631.
510.
6'11.
5'11.
487.
496.
598.
675.
52(,.
393.
3'16.
'170.
337.
'177.
398.
'lID.
880.
630.
652.
899.

1275.
'179.
586.
554.
'189.
625.
606.
558.
713.
810.

588.

1275.
337.

'15'18.
3650.
4328.
3511.
4257.
'1071.
3509.
3883.
'1665.
3292.
3522.
32%.
3753.
3539.
3598.
3405.
365').
3523.
'1'165.
3531.
3'126.
2943.
'1940.
3759.
2923.
3059.
3750.
3556.
5327.
3576.
3973 •

3781.

5327.
2923.

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1%0
1%1
1962
1963
196'1
1965
1%6
1%7
1968
1969
1970
1971
1972
~9n

1911f
1975
1976
1977
1978
1979
1980
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CHAK ACHA fmA PROJECT OPERATION STUDY
H/H,H&CF,BECHTEL CIVIL&MINr.RALS INC.,SF.

PROJECT 141179001 ALASKA POWER AUTHORITY D,A,TE 32483 PAGE

ALTERNATIVE E: MCARTHUR SIIORT TUNNEL, WITH FIS" RELEASES.
POWER RELEASE IN CFS

YEAR MAY JUNE JULY AUG SEPT OC T NOV DEC JAN FEn HAR APR AVE YR CALYR ,
1 18.3'1. 1756. 1'7l2. 11l10. 2004. 2311. 2682. 2954. 2740. 2614. 236fJ. 2134. 2243. 1950
2 1962. 1879. 1782. 1813. 2010. 2315. 2693. 2970. 2756. 2631. 2376. 2149. 2278. 1951
3 1968. 1867. 1766. IP19. 1995. 2309. 2681. 2953. 2738. 2612. 2359. 2133. 2267. 1552 ;,.

4 19t; 1. lilA 0 • 1787. 1/l18. 2 oi s , 2311. 2681. 2953. 2739. 2613 • 23,,0. 2134. 2271. 1953
5 1952. 1842. 1737. 1813. 2011. 231lf • 2690. 2965. 2752. 2626. 2372. 2145. 2268. 1954

'"
1966. 1874. 1 781. 1808. 2005. 2311. 2682. 2954. 2740. 2614. 2360. 2135. 2269. 1955 ..

7 19<;2. 1886. 1796. 11122. 20Q8. 2314. 2690. 2966. 2753. 2628. 2374. 2147. 2279. 1956
8 1970. 1887. 1788. 1814. 2005. 2314. 2689. 2965. 2751. 2625. 2370. 2143. 2277. 1957
9 1959. 1840. 1731. 1814. 2002. 2311. 2682. 2954. 2741. 261'1. 2361. 2135. 2262. 1958

1G 1960. 1869. 1 781. 1B23. 2014. 2315. 2691. 296'3. 2756. 2631. 2377. 2150. 2278. 1959
11 1971. 1879. 1790. 1820. 2014. 2317. 2696. 2974. 2761. 2638. 23114. 2157. 2284. 1960
12 1976. 1892 • 18 C9. 11'042. 2016. 2317. 2695. 296'3. 2751. 2622. 2368. 21 '11. 2283. 1961 ...
13 197 o , 1889. 17'35. lA19. 2034 • 2316. 2693. 2967. 2752. 2625. 2371. 2144. 2279. 1962
14 1975. r 1898. 1802. 1826. 2007. 2318. 2697. 2973. 2759. 2634. 2381. 215lf. 2285. 1963
15 191'2. 1917. 1830. 1843. 2006 • 2314. 2687. 2959. 27'16. 2622. 2369. 2143. 2285. 1964
16 1972. 1891. 1805. 1832. 2012. 2318. 2696. 2972. 2758. 2633. 2380. 2153. 2285. 1965
17 1984. 1927. 1852. 186B. 1987. 2314. 2689. 2965. 2753. 2629. 2376. 2149. 2291. 1966
18 1977. 1896. 1811. 1845. 20C3. 2315. 26P-9. 296lf • 2751. 2626. 2372. 2146. 2283. 1967 ..
19 1973. 1889. 1783. 1796 • 2004. 231lf • 2686. 2957. 274lf. 2618. 2365. 2139. 2272. 1968
20 1962. lin8 • 1785. 1811. 2017. 2322. 2704. 2983. 2768. 2643. 2387. 2159. 2285. 1969
21 191<6. 1899. 180(1. 1837. 2017. 2312. 2679. 2949. 2735. 2610. 2356. 2130. 2276. 1970
22 1957. 1881. 1803. 1844. 2017. 2321. 2700. 2979. 2766. 2642. 2386. 2157. 2288. 1971
n 1973. 1862. 1754. 1793. 2008. 2309. 2680. 2950. 2735. 2609. 2356. 2130. 2263. 1972
24 19~1. i es s , 1771. 1818. 2009. 2313. 2685. 2960. 2747. 2621. 2367. 2141. 2270. 1973
25 1%8. 11la9. 1813. 1Il60. 2020. 2318. 2691. 2966. 2752. 2625. 2371. 21.44 • 2285. 1974
26 1961. Ib7S. 1816. lIl7S. 2029. 2310. 2681. 2953. 274 O. 2614. 2361. 2135. 2280. 1975
27 1949. 1846. 1758. 1626. 2QlJ8. 2309. 2682. 2954. 2740. 2614. 2361. 2135. 2265. 1976 ....
28 19lf7. 1850. 1776. 1833. 2009. 2306. 2680. 2948. 2728. 2598. 2343. 2117. 2251. 1977
29 1931. 1794. 171&. 1811 • 2(105. 2307. 2681. 2952. 2737. 2611. 2357. 2131. 2253. 1978
39 1943. 1849. 1771. 1823. 2011. 2309. 2682. 2954. 2740. 2613. 2359. 2133. 2265. 1979
31 1938. 1836. 1763. 1 B18. 2010. 2303. 2678. 2945. 2728. 2600. 2345. 2119. 2257. 1980

MEArJ 1959. 1870. 1783. 1826. 2009. 2313. 26l!8. 2961. 2747. 2621. 2367. 21'11. 227'1. ...
r1A x 1986. 1':'27. 1852. 1878. 2029. 2322. 27fJ 4. 2983. 2768. 2643. 2387. 2159. 2291.
MIN 1834. 1756. 1712. 1793. 1987. 2303. 2678. 2945. 2728. 2598. 2343. 2117. 2243. ...

,"'

I
'1
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PROJECT 14879C01

CIIAKACIIA~NA PROJECT OPERATION STUDY
H/H,II&CF,OECIlTEL CIVIL&MINERALS INC.,SF.

ALASKA POYER AUTIlORITY DATE 324133 PAGE 5

SPIll HI CFS
ALTERNATIVE E: MCARTHUR SHORT TUNNEL. WITH FISH RELEASES

YEAR MAY JUNE JULY AUG SEPT OCT NDV DEC JAN FEB MAR APR AVEYR CALYR

1
2
3
II

s
£,

7
Il
9

In
11
12
13
14
15
16
17
18
19
2~

21
22
?3
24
25
26
27
28
29
30
31

MEAN

~~ AX
MHI

1585.
O.
o.
o.
o,
o,
o,
o.
o,
O.
C.
o.
o,
O.
e,
O.
O.
o•
O.
O.
O.
O.
o.
f) •

o•
o•
O.
O.
O.
O.
o,

51.

1585.
O.

7878.
O.
o•
o,
O.
o•
o•
o,
o•

. o.
o,
o.
O.
o,
O.
o,
c,
r­".o,
c.
o•
o,
o•
O.
o,
o•
n,
o,

6592.
o,
o•

467.

787/l.
o•

12414.
77').

3074.
o.

7508.
404.

o.
731.

8312.
o•
o.
o.
o.
o.
o.
o.
c.
o.

1533.
471.

o.
o.

5219.
258'1.

o.
I).

3215.
O.

11 088.
802.

1436.

1921.

12414.
[\.

8711.
7641.
5918.
6378.
7901.
91'14 •
6028.
7327.
7497.
5238.
7217 •
2£61.
6926.
5803.
4180.
5542.
575.

2809.
12805.

8352.
2567.
1866.

13793.
6351.

o,
o•

3 A1'\2 •
2695.
8319.
'19'18.
6245.

5791.

13793.
o,

3207.
1'117.
5546.

454.
1'100.
2976.
1966.
2841.
3814.

34 'I.
554.
35.

3127.
2441.
2747.
1140.
7721.
3511.
3093.

o.
n,
o,

1973.
1909.

o,
1G 7.

20\)5.
1844.
?%o.
1408.
1468.

20(10.

7721.
o,

13.
O.

542.
36.

o,
111.

n,
o,

31.
o.
o.
o•
o.
() .
o•
o,
o,
o,
o,
o.

72.
o,

507.
o,
o,

384.
462.

1246.
1037.
584.

1803.

220.

1803.
o,

o,
o.
o.
o.
c.
o.
o,
o.
o.
o.
o.
o,
o.
o.
o,
o.
o.
0.
o.
o•
o.
o,
o.
o,
o,
o.
'J.
O.
O.
o.
O.

o,

D.
O.

o.
o,
o.
e ,
n,
o•
o•
O.
o.
n,
o,
O.
O.
o,
O.
o•
o.
o,
o,
o,
o,
o.
O.
O.
c.
o.
o,
o,
o.
o,
o,

o.

o.
o,

O.
O.
o,
o,
O.
o,
o,
O.
O.
o.
O.
o,
O.
o,
I).

O.
o.
O.
o•
o,
o,
O.
o,
O.
o,
o,
c,
o,
o,
o•
o,

I) •

e,
O.

o,
o,
I) •

n,
o,
o.
o,
o,
n,
o,
o,
o,
o,
o.
I) •

o,
o,
o.
o,
o,
o•
o,
o•
o,
o•
e,
o.
o,
c.
I) •

o,

o,

o,
o,

(1.
o.
c•
o,
o.
o.
o.
o.
o,
o.
o.
o.
o,
o.
O.
o.
o.
r).

o.
a.
flo
o.
o,
o.
OJ.
o.
o.
c.
o.
o.
o.

o.

o,
o.

o,
o•
o.
o,
o•
n,
o,
o.
o,
e•
o,
;) .
o.
o,
c.
O.
'J •
o,
o•
o,
o.
o•
o•
().
c.
o,
e ,
o,
e,
o,
o•

a.

o•
o,

2817.
819.

1257.
572.

14G1.
1053.

666.
908.

1638.
465.
6'18.
241.
838.
687.
577.
557.
691.
'527.

1453.
735.
220.
155.

1791.
904.

o,
41 •

797.
482.

2500.
645.
913.

A71.

2817.
G.

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1%0
1961
1%2
1963
1964
1%5
1%6
1961
19(,8
1%9
1970
len 1
1972
1973
1914
1975
1 'l76
1917
1918
1979
19£1C
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ALTERNATIVE E: MCARTHUR StiORT TUNNEL, WITH FISH RELEASES

FISH RELEASE IN CF S
'WI

YEAR MAY JUNE JULY AUG SEPT OCT NOV OEC JAN FEB MAR APR AVE YR CALYR

1 1094. 1094. 1094. 1 C94. 1094. 365. 365. 365. 365. 365. 365. 541. 6R3. 1950
2 1C94. 1094. 1094. 1 C· 94. 1094. 365. 365. 365. 365. 365. 365. 631. 691. 1951
3 1094. 1094. 1094. 1094. 1094. 365. 365. 365. 365. 365. 365. 510. 681. 1952
4 1094. 1094. 1 C94. lC94. 1094. 365. 365. 365. 365. 365. 36'5. 641. 692. 1953
'1 1094. 1094. 1094. 1 ~ 94. 1094. 365. 365. 365. 365. 365. 365. 541. 683. 1954
(, 1G94. 1094. 1 094. 1094. 1094. 365. 365. 365. 365. 365. 365. 487. 679. 1.955
7 1094. 1094. 1 Q94. 1094. 1094. 365. 365. 365. 3&5. 365. 365. 496. 680. 1956
P. 1094. 1094. 1094. 1 !)94. 1094. 365. 365. 365. 365. 365. 365. 598. 688. 1957
9 1 ;94. 1094. 1094. 1G94. 10°4. 365. 365. 365. 365. 365. '365. 6 "(5. 695. 1<158

1C 1094. 1094. 1094. 1094. 1094. 365. 365. 365. 365. 365. 365. 526. 61\2. 1959
11 1094. 1094. 1094. 1094. 1094. 365. 365. 365. 365. 307. 267. 393. f,Sll. l%C., 12 1094. 1094. 1094. 1 'J 94 • 1094. 365. 365. 365. 365. 36,. 365. 346. 667. 1961
13 1094. 1Q94. 1094. 1094. 1094. 365. 3f-5. 365. 365. 365. 365. 470. 678. 1962
llj 1094. 109lj·. 1 G9lj. 1094. 1094. 365. 365. 365. 365. 357. 315. 337. 662. 1963.. 15 1094. 1094. 1094. 1 C94. 1094. 365. 365. 365. 364. 365 • 332. 477. 675. 1964
16 1094. 1094. 1094. 1294. 1C94. 365. 365. 365. 365. 219. 337. 398. 657. 1%5
17 1094. 1 n94. 1094. 1e94. 1094. 365. 365. 365. 365. 336. 350. 'lID. 669. 1966
1& 1094. 1 G94. 10 9 4. 1') 94. 1094. 365. 365. 313. 365. 365. 365. 880. 707. 1967
19 1094. 1094. 1094. 1094. 1 (194. 365. 3"5. 365. 365. 365. 365. 630. 691. 1%8
20 1094. 1094. 1094. 1 ~94. 1 C94. 365. 365. 365. 365. 365. 365. 652. 693. 1969
21 1094. 1094. 1094. 1094. 1394. 365. 365. 365. 365. 365. 365. 899. 713. 1970
22 1094. 1094. 1094. 1 C94. 1094. 365. 365. 365. 365. 365. 365. 1094. 730. 1971
;>3 1094. 1 r. 94. 1094. 1094. 109'1. 365. 31',5. 365. 365. 365. 365. 479. &78. 1972
24 1094. 1994. If) 'J 4. 1 t'9'1. 1094. 365. 365. 365. 365. 365. ,~6 5. 586. 687. 1973
25 1 094. 1094. 1094. 1094. 1')94. 365. 365. 365. 365. 365. 365. 554. 685. 1974
26 1094. 1094. 1094. 1094. 1094. 365. 365. 365. 365. 365. 365. 41\9. 679. 1975
27 1094. 1094. 1094. 1 G94. 1094. 365. 365. 365. 365. 365. 365. 625. 690. 1976
211 lr94. le94. 1094. 1 ~ 94. 1094. 365. 365. 365. 365. 365. 365. 606. 689. 1977
~Q 1094. 1 {I 94. 1094. 1 J 94. 10Q4. 365. 365. 365. 365. 365. 365. 558. 685. 1978" ,

" 30 1094. 1994. 1094. 1094. 1094. 365. 365. 365. 365. 365. 365. 713. 698. 1979
31 1094. 10 94. 1094. 1094. 1094. 365. 365. 365. 365. 365. 365. 810. 706. 1980

" MEAN 1094. lO94. 1094. 1 C94. 1094. 365. 365. 363. 365. 357. 351\. 51\2. 6R5.

MAX 1094. 1094. 1094. 1 t' 94. 1094. 365. 365. 365. 365. 365. 365. 1 o 94. 730.
MIN 1094. 1994. 1094. 1094. 1094. 365. 365. 313. 364. 219. 267. 337. 657.

[-..J L..J L..J r l r 1 C__ J C-.J i JF r r ] L._
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AL TEKNA TI VE E: MCAR HIUR SHORT TUNNEL, WITH FISH RELEASES
.NET EVAPORATION IN AC-FT

YEAR MA Y JUNE: JULY AUG SEPT OCT NOV DEC JAN FEB ~IAR APR AVEYR CALYR

1 O. G. O. O. o, O. O. O. O. O. O. O. 0·. 1950
;:> O. Co • O. O. O. O. O. O. O. O~ (). O. O. 1951
3 O. o, O. O. O. O. O. O. O. o, n. o, O. 1952
4 O. O. O. O. O. O. O. O. O. O. O. O. C. 1953
5 O. O. o. Q. O. o, o. o. o. o, o. o, O. 1954
(, o, o, o. o, o. o, o. o. o. o. o. o, C. 1955
7 O. o• o. o, e, o. o. o. o, o. o, o, O. 1"56
8 O. o• o. o, c, o, o. o. o, o. o. c, o• 1957
9 O. o, o. o• n, o• o. o. o. o. o. o. O. 1958

10 O. o, o. o. o. o, o. o. o. o. c. o. O. 1959
11 Q. O. o. o. o. o, o. o, o. o, o. o. O. 1%0
12 o• o, o. o, o. o• o. o. o, o, o. o, O. 1961
13 O. o, o. o. O. Q. O. o• o, Q. Q. O. O. 1962
14 Q. O. o, o. o, o, o. o. c, o• o. o, O. 1963
15 O. o, o. o. o• o. o. o. o. o. o. o, O. 1964
16 O. o, o. n, o, o. o. o. o. o, o. o, O. 1965
17 O. o, a. a• c, o. o. o. o, o, o. a, O. 1966
18 O. o, o. o. o, o. o. o. o, c, o. o. O. 1967
19 O. o., o. o, o, o, o. o. o, o, o. o, O. 1966
20 O. o, o. o, o, o, o, o. o. o, o. o. O. 1969
21 O. o, o. (I • o, o, o. o, o. o. o. o, O. 1970
22 O. o, o. o, o, o. o. o. o. o, o. (I. O. 1971
23 O. c, o. o, o, o, 0. o. o, o, o. 0. o• 1972
24 C. o. o. o• o, n, o. o. o. o, o. o, O. 1973
25 O. o. o. o, o. n, c. o. o. o, o. o, O. 1974
26 O. c. o. o, e, o. o. o. 0. o, o. o, O. 1975
27 O. 0. o. o. o, o. o. o. o, o. o. o, O. 1976
28 O. o• o. o, o, o. o. o. o, o, o. o• O. 1977
29 O. o• o. o• o, o, o. o, o, o, o. o, 0 .. 1978
30 O. o, o. o• o, o. o. o. o. o. o. o, O. 1979
31 o• o. o. o, o, o, o. o. o, o, c. o, O. 1980

ME AtJ O. n, o. o, o, o. o. o. o, o. ~. o, C.

MAX o• u, o. o, o, o, o. o. o. e, o, o, O.

MIN O. o, o. o, o. o, o. o, o, o, o. n, o,
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ALTERNATIVE E: MCARTHUR SHORT TUNNEL, WITH FISH RELEASES

E.O.P. STORAGE IN ACRE-FT
I..,

YEAR ~'A Y JUNE JULY AUG SEPT OCT NOV ore JAN FEB MAR APR AVEYR CAL YR
~

1 44775~0. 4477!)OO. '1477500. '1477500. 'l'l775flO. 'l'l77500. 43'13937. 41789132. '1021'l09. 311113070. 3745820. 3618830. 4221420. 1950
2 35~172AO. 3A9C4'15. '1477500. 4477500. 'l4775(lO. 4'l20969. 427288'l. 4100551. 3939069. 3798899. 3658001. 3530102. 4050058. 1951
3 3575561. 4037206. 4477500. 4477500. 4477500. 4477500~ 4346329. 4185300. 4(l33252. 3890'l84. 3751712. 3624782. 4112885. 1952 .....
4 35615&1. 3872769. 4468818. 4477500. 4477500. 4477500. 4347705. 4183166. 4024470. 3885551. 3747341). 362(1366. 4095354. 1953
5 3670513. 4292,,86. '147750G. 4477500. 4'177500. 4'135854. 4291513. '1120550. 3961305. 3821397. 3681259. 3553606. 4105715. 1954
6 3576621. 3935657. 4'17750Q. 4'177500. 4477500. 'l477500. '13'11126. 'll75085. 4019690. 3882394. 37lf3'166. 3616452. 4100041. 1955 .....
7 3563'lOfl. 37922613. '1413665. 4477500. 'l477!JDO. '1434989. 42A8605. 4116'189. 3955768. 3810939. 3670121. 3542351. 4045300. 1956
8 3534480. 3801875. 4477500. 4477500. 4477500. 4439004. 4291944. 4121916. 3965287. 3829002. 369186 O. 3564316. 4056015. 1957
9 3f,'l6696 • 43531l09. 4477500. '1477500. 'l477500. 4477500. 43'l339A. 4173860. 4017892. 388074'l. 3743219. 3616202. 'lH 0485. 1951' ....

10 35A1877. 3.996422. 4444553. 4477500. 4477500. 4429307. 4278737. 4103451. 3'l37736. 3797327. 3656348. 3528432. 4059099. 1959
11 353179'l. 3917746. 43791'l5. 4477500. 4477500. 4396818. 4253567. 4079480. 3911849. 3760115. 3613499. 34A5129. 402367'l. 1960
12 3520005. 37lf9135. 4259863. 4477500. 4477500. 4401080. 4266546. 4115051. 3977393. 31l44210. 3705083. 3577675. 4030920. 1961 -13 3504965. 3802'l58. 4412330. 'l477500. 4477500. 'l410160. 4278352. 4116247. 3963506. 3827479. 3688216. 3560635. 40'l3279. 1962
14 3'1'19689. 3743212. 4373660. 4477500. 4477500. 4386133. 4255271. 4087709. 3926248. 3779949. 3633568. 3505411. 4007987. 1963
l'i 3427032. 3529642. 4164483. 4477500. 4477500. 4441042. 4314758. 4154012. 39851fl9. 3838383. 3692693. 3565157. 4G05E:l4. 1964 -
16 3489171. 3793096. 4272757. 4477500. 4477500. 4389098. ,4261018. 4096569. 3930333. 3784082. 3637751. 3509638. 4009876. 1965
17 3399476. 3427392 • 3961509. 4477500. 4477500. 4442771. 4296588. 4120495. 39526'l8. 3806661. 3660597. 3532726. 3962988. 1966
18 34603r7 • 3762715. 4217(,20. 4477500. 4477500. 4432827. 4305262. 4123035. 3964069. 3822909. 367A212. 3550527. 4022707. 1967 -19 34R6753. 383C~84. 447750 O. 4477500. 4477500. 4438201. 4328934. 4159771. 4001459. 3859198. 3720060. 3592806. 4070855. 1968
20 3589145. 3876'l30. 4477500. 4477500. '145851l0. 4353391. 'l211779. 4043551. 3880715. 3740634. 3602136. 3473645. 4015459. 1969
21 3404028. 3777592. 4366893. 4477500. 4458580. 4477500. 436A638. 4201814. 4041746. 3904523. 3771048. 3644315. 4074515. 1970
22 3595992. 3822934. 4281846. 4477500. 4455056. 4373491. 4235260. 4057948. 3889667. 3747179. 3609563. 3491978. 4003201. 1971
23 3553247. 4131416. 4477500. 4477500. 4477500. 4477500. 4361162. 4202599. 4047738. 3991217. 3770185. 3643444. 4127251. 1972
24 3669'l39. 3983032. 447750 O. 'l477500. 4477500. 4460189. 'l319090. 4146270. 3985373. 3846862. 3708384. 3581010. 4094346. 1973
25 3523781. 3790004. 4155425. 4453961. 4434923. 4425319. 4287507. 4121009. 3963688. 3826825. 3689411. 3561842. '1C19474. 1974
26 3633198. 3828135. 4066131. 42621111. 4477500. 4477500. 4350336. 4178901. 4018605. 3880068. 3742288. 3615262. '10'l4170. 1975
27 .~722292 • 418100'l. 4477500. 4'177500 • 4477500. 4477500. 43'l4654. 4178842. 1+021391. 3880166. 3743191. 3616174. 4133143. 1976
28 3754042. 4089818. 4423913. 4477500. 4477500. 4477500. 'l359248. 4220394. 4094404. 3972776. 3843551. 3717551. 4159016. 1977
29 31159593. 4477500. 4'l77500. 4477500. 4477500. 4477500. 4351114. 4190204. 4036918. 3901486. 3765'l4 O. 3638650. 4177575. 1978
30 3783157. '107914(;. 4477500. 'j'l77500. 'l477500. 4477500. 4338314. 4177313. 4023122. 3888934. 3755092. 3628197. 4131939. 1979
31 3858416. 4190670. 4477500. 4477500. 4477500. 4477500. 4380421. 4231118. 4087815. 3958563. 3831711. 3705592. 4179525. 191'0

~lEAN 3611904. 39'l3038. 4381455. 4469793. 4474182. 4442521. 4310129. 4143925. 3986443. 3847033. 3108091. 3581058. 4074964.

MAX 4477500. 4477500. 4477500. 4477500. 4477500. 4477500. 4380421. 4231118. 4094'l04. 3972776. 3843551. 3717551. 4221 1120.

fllN 3399476. 3427392. 3961509. '1262118. 4434923. 4353391. 4211779. 4043551. 3880715. 3740634. 3602136. 3473645. 3962988.

.....
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AL TERNA Tl VE E: MCARTHUR SIIORT TUNNEL, WITH FISH RELEASES
E.O.P. LAKE LEVEL IN FEET

YEAR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR AVEYR CALYR

1 1155. 1 155. 1155. 1155. 1155. 1155. 1147. 1137. 1127. 1118. 11 09. 11 ~O. 1139. 1950
2 1096 • 1119. 1155. 1155. 1155. 1152. 1143. 1132. 1122. 1112. 1IC 3. 1094. 1128. 1951
3 1097. 1128. 1155. 1155. 1155. 1155. 1148. 1138. 1128. 1119. 1109. 110 IJ. 1132. 1952
4 1096. 1117. 1155. 1155. 1155. 1155. 1148. 1138. 1127. 1118. 1109. 1100. 1131. 1953
5 11G4. 1144. 1155. 1155. 1155. 1153. 1144. 113'1. 1123. 1114. 1104. 1095. 1132. 1954
6 1097. 1122. 1155. 1155. 1155. 1155. 1147. 1137. 1127. 1118. 11 09. 1100. 1131. 1955
7 1096. 1112. 1151. 1155. 1155. 1153. 1144. 1133. 1123. 1113. 1103. 1095. 1128. 1956
8 1C"4. 1113. 1155. 1155. 1155. 1153. 1144. 1134. 1124. 111'1. 1105. 1096 • 1128. 1957
9 11 02. 1148. 1155. 1155. 1155. 1155. 114'7. 1137. 1127. 1118. 11 08. 1100. 1134. 1958

10 IfJ97. 1126. 1153. 1155. 1155. 1152. 1144. 1133. 1122. 1112. 110.3. 1094. 1129. 1959
11 1094. 1121. 1149. 1155. 1155. 1150. 1142. 1131. 1120. 111 o , 11 0 O. 1091. 1126. 1960
12 10,,3. 1109. 1143. 1155. 1155. 1151. 1143. 1133. 1124. 1115. 1106. 1097. 1127. 1%1
13 1092 • 1113. 1151. 1155. 1155. 1151. 1144. 1133. 1123. 111'1. 1105. 1096 • 1128. 1962
14 1088. 1108. 1149. 1155. 1155. 1150. 1142. 1132. 1121. 1111. 11 01. 1092 • 1125. 1963
15 1086. 1 a 94. 113 7. 1155. 1155. 1153. 1146. 1136. 1125. 1115.; 11 05. 1096. 1125. 1964
16 1091. 1112. 1143. 1155. 1155. 1150. 1143. 1132. 1121. 1111. 1101. 1092. 1126. 1965
17 1085. 1086. 1123. 1155. 1155. 1153. 11 '15. 113'1. 1123. 1113. 1103. 1094. 1122. 1966
18 1089. 1110. 11'10. 1155. 1155. 1152. 1145. 1134. 1124. 11111 • 1104. 1095. 1126. 19f7
I': 1091. 1115. 1155. 1155. 1155. 1153. 1147. 1136. 1126. 1116. 11 07. 1098. 1129. 1968
20 1098. 1118. 1155. 1155. 115'1. 1148. 1140. 1129. 1118. 11 08. 1099. 1090. 1126. 1969
21 1085. 1111. 11'19. 1155. 1154. 1155. 1149. 1139. 1129. 1120. 1110. 1102. 113 I). 1970
22 1098. 1114. 1144. 1155. 1154. 1149. 1141. 1130. 1119. 1109. 1099. 1091. 1125. 1971
23 1095. 1134. 1155. 1155. 1155. 1155. 1148. 1139. 1129. 1120. 1110. 1102. 1133. 1972
24 11 03. 1125. 1155. 1155. 1155. 1154. 1146. 1135. 1125. 1116. 1106. 1 C97. 1131 : 1973

25 1093. 1112. ,1136. 1154. 1153. 1152. 1144. 113'1. 1123. 111'1. 1105. 1096 • 1126. 1974
26 1101. 1114. 113 a. 1143. 1155. 1155. 1148. 1137. 1127. 1118. 11 08. 11 00. 1128. 1975
27 1un. 1138. 1155. 1155. 1155. 1155. 1147. 1137. 1127. 1118. 11 08. 11 0 O. 1134. 1976
28 1109. 1132. 1152. 1155. 1155. 1155. 1148. 11110. 1132. 112'1. 1115. 1107. 1135. 1977
29 111 7. 1155. 1155. 1155. 1155. 1155. 1148. 1130. 11211. 1119. 111 o , 11 01. 1136. 1978
3(' 1111. 1131. 1155. 1155. 1155. 1155. 1147. 1137. 1127. 1119. 1109. 11 ('1 • 11311 • 1979
31 1116. 1138. 1155. 1155. 1155. 1155. 11119. 1141. 1132. 1123. 11)1 5. 1106. 1137. 198['

f1E AN 1099. 1122. 1149. 1155. 1155. 1153. 11'15. 1135. 1125. 1116. 1106. 1097. 113 (I.

MAX 1155. 1155. 1155. 1155. 1155. 1155. 1149. 1141. 1132. 112'1. 1115. 1107. 1139.
MIN 1085. 1[;86. 1123. 1143. 1153. 1111 8. 1140. 1129. 1118. 11 OB. 1099. 1090. 1122.
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ALTERNA TIVE E: MCARTHUR SHORT TUNNEL. WITH FISH RELEASES

lJA TER 8ALANCE

YEAR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR AVE YR CAL YR

1 O. o• O. Q. o, O. .C. O. O. O. Oc O. O. 1950
;> O. Cl • D. o• O. O. O. O. O. O. Co. O. O. 1951
3 O. \! • I) • O. I) • O. O. O. O. O. ~o O. O. 1952 ....
4 O. O. O. D. O. O. O. O. o. a. D. D. O. 1953
5 D. o. O. o, o, e, o. o. o. o. o. o, O. 1954
6 o, O. G. a, o. o. I). O. e, o. a. n, o. 1955
7 o• O. I). o, o, o, e. c. o, o, o. (). o. 1956
8 O. .. c. o, e, o, o, e , o, o. a. o, O. 1957
9 o, c. o. o, o, O. o. O. o, o, () . o, o. 1958

10 c. e , o. o, o, o. o, o• o, o. o, o, e , 1959
11 C• :) . o. o• o. !l • () . o, o, o• O. J • o• 1%0
12 o• o• ~. o. e, o, o. o• o, o, r.!. e. o• 1961
13 Ij • O. !). I) • o, o, D. O. o. o, o, o. o, 1962
14 e, [I. o. o, o. I) • o. n, o. o, o. O. 'J. 1963
15 O. O. I). o, o, o• o. o, o. o, o. o, o, 1964
16 D. C. o. () . o, o, O. n, O. o, Q. C. C. 1965
17 O. () . o. o. n, O. o. o, O. o, o. c• O. 1966
18 [I. C. o. n, o, o, o. O. O. O. o. () . O. 1967
19 O. O. G. o. o, O. o. o, O. n, o. o, 0. 1968
20 O. c, o. O. o, o, o. O. O. O. O. O. O. 1969
21 (I • !J• 0. o• O. O. O. O. O. O. O. C• O. 1970
22 O. O. o. o. o. o. o, o, O. o, o. r. • O. 1971
23 n, " G. o, o, O. O. O. !l • O. o. o, O. 1972" .
24 n, o, a. o. c, o. o. o. o, c. O. o. O. 1973
25 o. c. o. c. o, o, o. o, o. o. o. o• o. 1974
26 O. ~. o. o, o, o, o. o, o. o. o. o, O. 1975
27 O. c. o. o, o• O. o. o. e, e, o. o, o. In6
28 o, " 0. o, o. o, o, o, o. o, o. o, O. 1977".
29 o, o, o, o, o, c, o. O. o, o• O. o• O. 1978
30 () . " o. o. o, o. o. O. o, c. O. o• O. 1979".
31 G. C• o. o. o, e, o. c• o, O. (). O. O. 1980

~1EAN O. O. o, o, o, O. O. O. O. Q. O. o, O.

r~AX D. O. O. O. O. O. e • () . O. O. o, O. O.
t',l N O. o• O. O. O. O. o. O. O. O. O. O. o,

r r r r r 1 r ,, r ...,
I r l "']
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ALTERNATIVE E: MCARTHUR SHORT TUNNEL. IIITH FISH RELEASES

YEAR NAY JUNE JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR AVEYR CALYR

I
2
:3
4
5
6
7
B
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

MEAN

124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.

124.

124.
124.

120.•
120.
120.
120.
12 a•
120.
12 C•
12Q.
12 Q •
120.
120.
120.
120.
120.
120.
120.
120.
120.
120.
12C.
120.
120.
120.
12J.
12iJ.
120.
120.
120.
120.
120.
120.

120.

120.
120.

118.
11~.

118.
118.
118.
118.
118.
118.
1113.
118.
118.
11 e.
118.
118.
118.
118.
118.
118.
11 8.
118.
118.
118.
118.
118.
118.
118.
11 8.
118.
118.
118.
118.

1111.

118.
111\.

124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124 •
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.
124.

124.

124.
124.

136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.

136.

136.
136.

155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
155.
ISS.
155.
155.
155.
155.

155.

155.
155.

178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
1 t 8.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
17e..
178.
178.
178.
178.

178.

178.
178.

194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
194.
19" •
194.
194.
194.
194.
194.

194.

194.
194.

178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
171'..
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.
178.

178.

178.
178.

16°.
169.
169.
169.
169.
169.
169.
169.
169.
169.
169.
169.
169.
169.
169.
169.
169.
169.
169.
1IS9.
169.
169.
169.
169-.
169.
169.
169.
169.
169.
169.
169.

169.

169.
169.

151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.
151.

151.

151.
151.

136.
136.
136.
13&.
136.
136.
136.
136.
13& •
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.
136.

136.

136.
136.

149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
149.
1119.
149.
149.
149.
149.

149.

149.
149.

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
196(1
1%1
1962
1%3
1964
1965
1%6
1%7
1968
1%9
197C
1971
1972
1973
1974
1975
1976
1977
1978
1979
198Q
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ENERGY DEFICIT I~ MWH
ALTERNATIVE E: MCARTHUR SHORT TUNNEL, WITH FISH RELEASES

YEAR

1
2
3
4
5
6
7
8
9

1J
11
12
13
14
15
16
17
16
19
20
21
22
23
24
25
2(,

27
28
29
30
31

MEAN

~1A X
~11 N

MAY

c.
(l •

O.
G.
o,
O.
(1 •

o,
o•
o.
o,
o.
(1.

o,
C.
O.
O.
G.
o.
G.
G.
O.
o,
O.
O.
o,
C.
O.
o•
o,
O.

G•

O.
o,

JUNE

o•
o•
n
.J •

o,

o,
a•
o•
(l •

(/ .
c.
G•
o,
e,
u.
o,
o•
"! •
o•
n,
o,
o,
o,
o,
o,
G•
o•
o,
o,
a.
o•

a.

o,
o,

JULY

o.
o.
o.
o.
G.
o.
c.
o.
o,
o.
J.
c.
o.
o.
D.
o.
:' .
o.
o,
c.
I).

o.
o.
O.
'J.
c.
I) •

O.
c· •
o.

o.

a.
c.

AUG

o.
I) •

O.
o,
o,
o.
o,
o.
o•
o,
o,
o,
e ,
o,
o.
O.
o,
o,
o,
o,
o,
o,
o,
o,
o.
O.
o,
o,
·0.
o.
o,

o,

o•
o,

SEPT

n,
c,
e,
n,
n,
n,
o,
o,
c.
o,
o,
o,
I).

e•
o.
o.
o.
O.
o•
o•
o,
o,
o,
O.
o.
o,
o.
o.
O.
O.
O.

o•

I).

O.

OCT

o,
o,
o,
o,
o•
o.
o,
o,
o•
o•
o.
o,
c,
o,
o,
c,
o,
o,
I) •

o.
o,
o.
o,
o,
o,
o,
o•
O.
O.
o,
O.

n,

o•
O.

NOV

01.'
o.
o,
o.
o.
o.
o.
o.
o.
o.
o.
o.
o,
o.
o.
o.
o.
o,
o.
o.
o.
o.
o,
o.
o.
o.
o.
o.
o,
o.
o.

o.

o.
o.

DEC

o.
0.
o,
o.
o,
o.
o.
o,
o,
o.
o.
O.
o.
o.
o.
o,
o.
n,
o.
O.
o.
o.
O.
O.
o.
O.
O.
o,
O.
o.
o.

O.

O.
O.

JAN

O.
O.
o,
o.
o.
o.
O.
o.
O.
o.
O.
o.
O.
o,
O.
o.
o,
O.
O.
o,
o.
o,
o.
o.
o.
e,
o,
o,
o.
o,
o,

o,

o,
o,

FEB

o,
o•
n,
o.
o,
o,
c,
o,
o,
o,
o,
c.
a•
o,
o,
o.
o,
o,
e ,
o,
o,
e,
o,
n,
O.
o.
o.
n,
o.
e,
o,

o,

c.
o,

MAR

o.
o.
0&
o.
I).

o.
o.
c.
o.
O.
a.
o.
o.
o.
O.
o.
O.
().
o.
o.
c.
o.
o.
o.
Q.
o.
0.
o.
I).

'l.
lJ.

o,
o.

APR

o•
o,
o,
o.
o.,
O.
e,
c,
o,
o.
o.
c.
o.
o,
n,
o,
a•
e,
O.
o,
o,
o,
a•
O.
o,
n,
o,
IJ •
a.
o,
o.

n,

e,
o,

TOTYR CALYR

o. 1950
O. 1951
O. 1952
o, 1953
o, 1954
O. 1955
O. 1956
o. 1957
o, 1958
o. 195~

o, 1%0
o. 1961
o, 1962
o, 1963
O.1%1J
o. 1965
O. 1966
o, 1967
o, 1968
o, 1969
O. 1970
o. 1971
O. 1972
O. 1973
o, 1974
O. 1975
o. 1976
o, 1977
o. 1~7B

O. 1979
o. 1960

O.

o,
o.
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ALTERNATIVE E: MCART'HlJR SIIORT TUNNEL. WITII FISH RELEASES
AVERAGE GUJER IIT I O~! IN ,.,,,,, ItJ t10NTliS OF SPILLS

YEAR MA Y JUNE JULY AUG SEPT .OCT NOV DEC JAN FEB MAR APR AVE YR CALYR

1 2.31. 33uG 33 G. 330. 3S0. 156. o. O. o• O. 'J. O. 14 2. 1950
2 O. o. 172. 330. 2.31. o, o. o. O. O. 3. O. 61. 1951
T o, o, 32 fC•• ~~ 30. 330. 191. o, a. o. a. De o. 9A • 1952.-
4 O. o, o. 330. 166. 157. o. o. o. O. :' e o, 54. 1953
5 Q. C. 33 [I. 330. 230. o, o. O. o, O. O. O. 74. 1954
6 O. O. IIJ7 • 330. 330. 163. O. o, o, O. o. o. 81. 1955
7 o, O. ('. 330. 267. O. O. o. O. O. o. O. 50. 1956
8 O. I). 170. 330. 326. O. O. O. o. a. I). O. 69. 1957
9 O. o• 33:' • 330. 33~. 157. o. o. o. e, ~. o, 96. 1958

10 o, o, o. 330. 159. O. o. o. o. o, o. ~ e 41. 1959
11 O. o• a. 330. 173. O. o. o. o. o. o. O. If 2. l%r
12 c. o• D. 317 • 131l. o, o. o. o, o, o. (I. 38. 1961

,
13 c. O. o. 33C. 330. o, o. O. O. o, o. o, 55. 1962
14 c. o, ~. 330. 299. O. O. o, o. O. 'I. o, 52. 1%3

~15 o• o, (I. 330. 320. o, O. o. o. c, o. o. 54. 1964
16 O. O. o. 330. 212. o, o. O. O. O. o. o. 45. 1565
17 c, Ij • a. 165. 330. O. o. o. o, o, a. o, 41. 1966
18 o, o, O. 314. 33 o , o, o. o. O. o, 1. C.. 54. 1967 '"19 o• (I. 224. 330. 330. o, O. o, o, o, o. c, 74. 1968
20 a• e• 152. 330. o, o. o. o. o, o, o. o, 40. 1969
21 o• o, a, 297. o, 160. o. o. o. o. o. o• 38. 1970 "22 o. iJ • C. 250. a. O. o. o, o. O. o, a. 21. 19'71
23 o. O. 330. 330. 268. 189. o. o, o. o. o. o. 93. 1972
24 o, 3 • 294. 330. 264. a. o. o, O. o, fl. o• 74. 1973 iii
25 o• c. o. a. o. O. o. o• O. O. o. o, O. 1974
26 G. O. O. O. 144. 181. O. O. O. o. 0. O. 27. 1975
27 O. c. 330. 330. 270. 186. o. o. o. o, o. a. 93. 1976 ""28 D. o• o. 305. 259. 238. o. e, o, o, o. o, 67. 1977
29 C• 330. 33:l. 330. 330. 224. o. a. o. " o. D. 129. 1978v •

3D c. u, 174. 330. 230. 194. o. o, o, O. o. o, 77. 1979 ~

31 a. a. 216. 330. 234. 275. o. o. o. o. 3. a. 88. 198G

MEAN 7. 21. 124. 298. 231. 80. o. o. o. e, Otl a. 63. \'Ii

MAX 231. 330. 330. 330. 330. 275. O. o. o, O. o. O. 142.
"'IN o. a. D. o, o, o, o. o. o, O. 3. O. n, \oil

V

V

~

tJ

rr r
-,

i r -,
I r "

I r l l l l
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AL TERNA TIVE E: MCARTt-'UR SHORT TUNNEL. IJITH FISH RELEASES
SURPLUS ENERGY HI MI/H

YEAR ~'A Y JUNE JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR TOTYR CALYR

1 79356. 151134. 157613. 153290. 139977. 723. o. O. O. O. o. O. 682C93. 195U
2 o• O. 4D191. 153290. 68462. O. O. O. o. C. '}. o, 2619lf2. 1951
3 e, o, 155008. 153290. 139977. 27030. o. C. o, O. o. o, lf75305. 1952
If O. G. c. 153290. 21985. 1871. O. o, O. o. C. O. 1771lf6. 1953
'5 o, O. 157613. 153290. 67686. o• O. o, O. O. O. O. 378589. 1954
6 O. O. 21737. 153290. 139977. 5615. O. o. o, O. O. o, 320619. 1955
7 o, o• o. 153290. 9lf971. O. o, o, n, O. o. o, 2lf8261. 19%
8 o, o, 38512. 153290. 137231. n, O. C. o. C. '} . O. 32':'033. 1957
9 C. C. 157613. 153290. 139977. 1621. O. o. O. C. o. o, 452502. 1958

10 O. o, o. 153290. 1665lf. O. O. O. O. C. 11. o. 1699lflf. 1959
11 O. Q. a. 153290. 26832. o. o. o, o, o, O. o, 180121. 1960
12 C• O. o. llf3566. 1776. o, o. c. O. o. o. O. 145.H2. 1961
13 o, O. o. 153290. 139977. O. o. o. o, o, o. O. 293267. 1962
14 o, o• o, 153290. 1179lf3. o• o, o. o. o. o. o, 271233. 1963
15 o, o, o, 153290. 13272lf. o. O. o. e• o, [1. o, 2860llf • 1964
H: o, o• o. 153290. 5513lf. 0-. O. o, o• o, o, o, 208lf2lf. 1965
17 o. o• o. 30253. 139977. o, O. o, O. o. 9. O. 170231. 1966
III o, O. O. 141059. U9977 • O. o. o, o, O. o. O. 281036. 1967
19 o, o• 785C5. 153290. 139977. o. o. o. o. e, O. o, 371773. 1968
20 o, o• 25295. 153290. o, O. o. o, o. O. o. o, 178585. 1969
21 o, o• o. 128560. o, 3732. o. o, o, o, o, o, 132293. 1970
22 o• n, c. 93760. o. o, o. o, o. o, c. o, 93U>O. 1971
23 o, c. 157613. 153290. 95310. 25283. o. o, O. n, o. o. lf31lf96. 1972
24 o, o• 130615. 153290. 92257. o. o. o. o, c. c. O. 376162. 1973
25 O. o. o, o, O. O. O. O. o, o. o. Q. o, '\197lf
26 o, C• o. a. 5 91lf. 19192. o. o, o, o, Q. o, 25107. 1975
27 o, O. 157613. 153;;>90. 96861. 23036. o. c, O. o. O. o, 4301\01. 1976
28 o. () . o. 135G36. 891C7. 62023. O. o, O. o• o. o. 286166. 1977
29 o, 15113lf. 157613. 153290. 139977. 51639. O. o. o, o. o. o. 653654. 1978
3(1 Q • a. lf1236. 153290. 680H. 29126. o. o, O. o. o. o. 291726. 1979
31 O. O. 72645. 153290. 70933. 89677. n, o, o, o, O. O. 3865%. 1980

MEAN 2560. 9751. lf9'J81. 135416. 81279. 10986. o. o. o, o• o. o, 289973.

MAX 79356. 151134. 157613. 153290. 139977. 89677. O. o, o. o, o. o. 682093.
MIN o, O. u. o, O. o, o. O. o, o, o. n, n,
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ALTERNATIVE E: MCARHIUR SHORT TUNNEL, WITH FISH RELEASES
REMAINING SPILLS IN CFS

t .....

YEAR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR AVEYR CALYR -
1 O. 4742. 9239. 5629. 308. O. o. n, O. O. a. o, 165 O. 1950
2 [I • () . ~ 45620 O. o, 00 o, o, (I. O. Ij • 300. 1951u.

3 o• G. O. :>845. 2638. o, o. o, o, o, a. o, 457. 1952
4 O. c. o. 33 C4 • O. e, o. o, o. o. o. o• 275. 1953
5 O. iJ • 4353. 4822. o, o, O. Q. o. o, o, O. 7!l5. 1954
6 O. o, O. 6060. 78. o, o. [) . o. o, (!. O. 512. 1955
7 O. n, O. 2959. O. O. o. o, o, o. o, o• 247. 1956
8 O. o, G. 4249. o, o, o. o. o. o, o. o• 354. 1957
9 o, O. 5151. 4/119. 913. o, o. o. o. o• o, o, 874. 1956

10 ~ o, Co 2169. 00 00 o. o, o, O. o. O. 181. 1959u.
11 o• o, c. 4145. o. o. 0. e , o. n, o. o. 345. 1960
12 o, c. o. o, Q. o. o. o, o, o, ~. o, o. 1961
13 o, o. o, 3£153. 228. '0. o. o, o. n, o, o, 340. 1962
14 [I. o, o, 2736. o• o, c. o. o. o, (I. 00 228. 1963
15 o• r,;. e, o. o. t,o• 1126. o. o, o, o. (10 940 1964
16 o. o, o. 2482. Q 0 o. o. o, o. o. o. o. 207 • 1965
17 o. o• [I. o, 4805. o, 00 o, o, o, o. o, 400. 1966
18 e, n, o. o• 611. o. o. o. o, o, o. o. 51 • 1967
19 o. o, D. 9709. 194. o, o. o• o, o, D. c. 825. 1968
20 t' • c. o. 5271. o. o. o. o. o, o, o. o, 439. 1969
21 O. o• 0. o• o. o. o. o, o. I) • o, o, O. 1970
22 o, c. o. o. o. o, o. J. o. o, o. o. o, 1971
23 o, o. 208:: • 1 069'1 • 00 e, o, o, o. o, o. c, 1065. 1972
2'1 (l • ~ . o. 3277 • o, o, o. o, o. o, o. o, 273. 1973
25 o, c. o. e• n. o, o, o, o. o. c. o• o, 1974
26 o, 3. O. o, o, e, o. o, o. o. c. o. O. 1975
27 O. Q. 81. 1l16. O. o, o. o, o, c. o. o, 75. 1976
28" O. o, o. o, o. o. o. c, o. o, o. a• o. 1977
29 C. 3494. 7917. 5238. 62. O. o, e• o, o, '1. o• 1393. 1978
30 O. o• '" 11l79. o. c. o. o, o. e, o. o, 157. 1979
31 o• o, O. 3171. o, c, o. o. o. o• o. o. 264. 1980

ME A~J o. 266. 930. 3078. 317. O. o, n, o, o, o. O. 383.

NAX a. 4742. 9239. 10694. 4805. o, o, o, o. o, o. o, 1660.
MIN e , ~ . o. (). o, o, o. o• o, o. o. o, o,
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APPENDIX TO SECTION 8.0

ESTIMATE
SUMMARIES
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CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL ESTIMATE SUMMARIES - SHEET 1 OF 2

ESTIMATED COSTS IN THOUSANDS OF DOLLARS
ALTERNATIVES

A B C "0 E

LAND AND LAND RIGHTS Not included 0 Not included 0 Not included 0 Not included 0 Not included

POWER PLANT STRUCTURE AND IMPROVEMENTS
Valve Chamber 5,600 5,500 5,600 5,600 5,500
Underground Power House 26,200 25,200 26,200 26,200 25,200
Bus Galleries 200 200 200 200 200
Transformer Gallery 4,600 4,300 4,300 4,300 4,300 I

Valve Chamber and Transformer 400 400 400 400 400
Gallery - Access Tunnel
P. H. Access Tunnel 13,500 13,500 13,500 13,500 13,500
Cable Way 800 800 800 800 800-- - - -- ---51,300 49,900 51,000 51,000 49,900

RESEf,;\fOIR, DAM AND WATERWAYS
ReNrfoir 100 100 100 100 100
Intal:,- Structure 10,400 9,300 10,400 10,400 9,300
Imak~ Gate Shaft 13,200 12,400 13,200 13,200 17,600
Fisn Facilities - - - - 85,400
Dike & Spillway - - - - 9,100
Access Tunnel

- At Intake 21,600 19,100 21,600 21,600 0
- At Surge Chamber, No.3 6,600 5,900 8,900 8,900 5,900
- At Mile 3, 5, No.1 0 0 20,800 20,800 0
- At Mile 7, 5, No.2 0 0 14,500 14,500 0

Power Tunnel 626,800 580,400 '12,500 712,500 447,800
Surge Chamber - Upper 12,900 11,000 12,900 12,900 18,900
Penstock - Inclined Section 18,000 16,500 15,400 15,400 0

- Horizontal Section and Elbow 6,700 6,000 6,700 6,700 6,000
- Wye Branches to Valve Chamber 13,200 11,900 12,100 12,100 11,900
- Between Valve Chamber & Power House 800 600 800 800 600

Draft Tube Tunnels 1,900 1,700 1,900 1,900 1,700
Surge Chamber - Tailrace 2,400 2,400 2,400 2,400 2,400
Tailrace Tunnel and Structure 10,300 9,600 10,300 10,300 9,600
Tailrace Channel 900 700 900 900 700
River Training Works 500 500 500 500 500
Miscellaneous Mechanical and Electrical 7,100 6,100 5,700 5,700 6,100-- 753,400 -- 694,200 -- 871,600 -- 871,600 -- 633,600

A, B - McArthur development, high level tunnel excavated by drilling and blasting
C, 0 - Chacackatna valley development excavated by drilling and blasting
E - Mc Arthur development, low level tunnel excavated by boring machine
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CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL ESTIMATE SUMMARIES - SHEET 2 OF 2

ESTIMATED COSTS IN THOUSANDS OF DOLLARS
ALTERNATIVES

A B C D E

TURBINES AND GENERATORS 67,900 57,900 54,500 54,500 57,900

ACCESSORY ELECTRICAL EQUIPMENT 11,200 9,500 9,000 9,000 9,500

MISCELLANEOUS POWER PLANT EQUIPMENT 8,600 7,300 6,900 ./ 6,900 7,300.
SWITCHYARD STRUCTURES 3,600 3,600 3,600 3,600 3,600

SWITCHYARD EQUIPMENT 13,800 12,500 12,100 12,100 12,500

COMM. SUPV. CONTROL EQUIPMENT 1,600 1,600 1,600 1,600 1,600

TRANSPORTATION FACILITIES
Port 4,600 4,600 4,600 4,600 4,600
Airport 2,000 2,000 2,000 2,000 2,000
Access and Construction Roads 59,600 59,600 44,100 44,100 59,600-- 66,200 -- 66,200 50,700 50,700 66,200

TRANSMISSION LINE & CABLE CROSSING 63,200 63,200 56,500 56,500 63,200

TOTAL SPECIFIC CONSTRUCTION COST AT 1,040,800 965,900 1,117,500 1,117,500 905,300
JANUARY 1982 PRICE LEVELS

ENGINEERING & CONSTRUCTION MANAGEMENT 124,900 115,900 134,100 134,100 108,700

SUBTOTAL 1,165,700 1,081,800 1,251,600 1,251,600 1,014,000

CONTINGENCY @l 20% 233,100 216,400 250,300 250,300 203,000

ESCALATION Not Incl. Not Incl. Not Incl. Not Incl. Not Incl.

INTEREST DURING CONST. @l3% PER ANNUM 111,900 104,100 101,400 101,400 97,400

OWNER'S COSTS Not Incl. Not Incl. Not Incl. Not Incl. Not Incl.

ALLOWANCE FOR FISH PASSAGE FACILITIES - 50,000 - 50,000 Under
Reservoir

Item

TOTAL PROJECT COST AT 1,510,700 1,452,300 1.603,300 1,653,300 1,314,400
JANUARY, 1982 PRICE LEVELS

USE 1,500,000 1,450,000 1,600,000 1,650,000 1,314,000

A, B - McArthur development, high level tunnel excavated by drilling and blasting
C, 0 - Chacackatna valley development excavated by drilling and blasting
E - Mc Arthur development, low level tunnel excavated by boring machine
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ESTIMATED COST
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HAJ/APD
PREPARED BY

MF
CHECKED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

NOV. 1981
DATE

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE A

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

SHEET 1 OF 15

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALSCOSTS REMARKS

POWER PLANT STRUCTURE s IMPR( VEMENTS

Valve Chamber
Excavation & Supports 10,500 CY 270 2,835,000
Concrete & Reinf Steel 6.520 CY 410 2,673,200
Struc. Steel & Misc.Meta s 52 TON 1,800 93,600
Round-Off (1,800) 5,600,000

Underground Powerhouse

Dewaterins;t LS 4,100,000 Entire Underground Comnlex
Excavation & Supports 64,000 CY 155 9,920,000
Drilling-Percus.& Rotarv 15,000 LF 30 450,000 2" - 3"~

Concrete & Reinf.Steel 14,200 CY 630 8,946,000
Struc , Steel lie Mise Metals 330 TON 5,300 1,749,000
Architectural LS 1,000,000
Round-Off 35,000

26,200,000

Bus Galleries Between Power
house lie Transformer Vaults
.-
Excavation lie Supports 200 CY 825 165,000
Concrete 120 CY 290 34,800
Round Off io'o

200 000

H8ICF cse 623 (30601
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HAJ/ APD

PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE A

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1981
DATE

SHEET 2 OF 15

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKSCOSTS

- ~ f.!all~rv & Tunne!Ls

Excavation & Supports 13 ,000 CY 280 3,640,000
Concrete & Reinf Steel 900 CY -460 414,000
Struc Steel & Misc.Metals 130 TON 3,800 494,000
Round Off 52,000

4,bUU,UUU

Valve Chamber & Transformer
Gallery-Access Tunnels

Excavation & Supports 1.500 CY 250 375.000
Concrete 60 CY 290 17 400
Round-Off 7,600

400 000

Powerhouse Access Tunnel

Portal Excav.& Protection 56 000 CY 10 560 000
Portal Conc.& Reinf.Steel 1 000 Cy 570 570,000
Tunnel Excav.& Supports 24,000 Cy 300 7 200 000
Tunnel Concrete 900 Cy 290 261.000
Tunnel Misc. Metals 30 TON 11,000 330,000
Subsurface Exploration
Mobilization LS 1 500 000
Exploratorv Adit 1.000 LF 1.800 1,800 000
Core drilling 5,000 LF 140 700 000
Helicopter Service LS 600 000
Round-Off (21 ,000)

13 500~QQQ

H6CF CSE 523 13-801
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1981
CHECKED BY

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

DATE

SHEET 3 OF 15

PREPARED FOR
ALASKA POWER AUTHORITY

ALTERNATIVE A

TYPE OF ESTIMATE

NO. DESCRIPTION QUANTITY UNIT
UNIT

COSTS AMOUNT TOTALS REMARKS

r.~hl", WAV

~ F. l1.,.inf ~t-",.,.1 1 000 ('v 700 700 000
M"~ Het.al s F. r.~hl", Sun 26 TON 5 100 132 600
On... " Do~..,.l~

Rnllnil-Off (32 600)
800.000

TnTAI Dnt.ni'D OIAIIJT 51. 300 .000

H&CF CSE 523 (3~OI
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879 001

JOB NO.

MF NOV. 1981
CHECkED BY

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

DATE

SHEET 4 OF 15

PREPARED FOR
ALASKA POWER AUTHORITY

ALTERNATIVE A

TYPE OF ESTIMATE

NO. DESCRIPTION QUANTITY
UNIT

UNIT AMOUNT TOTALSCOSTS REMARKS

u nAM 1.. S

- 1 ..

u~ ..~_ T""..",,1 - . r.s 100.000

- . ~

c .... ~ 1O'".... 1n......... n"

MnJ....f1i'7",t-in.. T.~ 150 000
r ......."" n ... i 11 .f .. n 5,000 T.F 80 400 000
U~1" Cn_.... ,,,'" IT.~

'''-
150 000

'1'".... ",,1 ];'v('",u F. ~ 12,000 CV 470 5 640.000
'1'...... ",,1 r~~~ s: D"" .... 4= o .. ~~ 100 (TV 350 35 000
T .. t.",,_'t'~- (1i'''~",l - IT.~ 3 000 000
01 ft~n t; ~ 600

L 26'
't'''''...... rn~~ 'rv 700 420 000

ni ...... n r"CU.T 60 nAV~ 10.000 600.000
Rnl1...I_nff 5.000

10.400.000

T. . T. r..",t-o ~h",f'f"

~h",Ft- ];'v('",u f- lO 000 CY 360 3 600 000
, M;:II:U' ~IITf;:l(',p "'vr-~~., 50 000 'rv 30

n. i. Rr>i .. f' C:t-r>r> 1

1 500 000
5.700 rv 890 5 073 000

Mi or- M,p t-", 1 0 ("' ... t-,po 1.. U""i ,t- 244 I TON tL2 500 3 050 000
Dn.... ..t.•Of' f' (23.000'\

13 200 ()()()

HlIlCF CSE 623 (3-80)
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HAJ/Apn
PREPARED BV

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1981
CHECkED BV CHAKACHAMNA HYDROELECTRIC PROJECT DATE

CONCEPTUAL
TVPE OF ESTIMATE

PROJECT

ALASKA POWER AUTHORITY

SHEET 5 OF 15

PREPARED FORALTERNATIVE A

HllICF CSE 523 (3-801

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNTCOSTS TOTALS REMARKS

Access Tunnel at Intake

Portal Excav. & Protectio 6.000 CY 50 300.000 -

Tunnel Excav.& SUDDorts 72 ,000 CY 295 21. 240 .000 ,

Tunnel Cone. & Reinf.Stee 200 CY 500 100.000
Round-Off (40.000)

21,600,000

Access Tunnel at Sur~e Cham er

Portal Excav. & Protectio 6 000 CY 35 210,000
Tunnel Excav.& SUDDortR 17 000 CY 295 5,015,000
Tunnel Cone. & Reinf.Stee 2.000 CY 420 840,000
r.rontinll Contact & PreR!'I11 e 2.500 f:F 58 145,000
Wateri2ht Bulkhead & Fram 27 TON 13 ,800 372 ,600
Rounrl· -Off 17 .400 6,600,000

Power Tunnel

Excavation & SUDDortR 53 400 LF 8 800 469,920,000
Concrete 410.000 CY 334 136,940,000
r.rn1lt--Ino r'nnt-",,.t- Fe - 370.000 r.F 54 19,980,000
Round-Off (40,000)

626,800,000

--_... ~.,,-_._. -~.,------'
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF
CHECKED BY

CONCEPTUAL CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

NOV. ]98]
DATE

SHEET 6 OF 15
TYPE OF ESTIMATE

ALTERNATIVE A
ALASKA POWER AUTHORITY

PREPARED FOR

H8tCF CSE 623 (3080)

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT
COSTS TOTALS REMARKS

SUTI1P ~, - llnn"' ....

~ nn s:. ~ 35 500 MT 200 7,100 000
~ F. »",inf <:,..",,,,1 . 6 100 ('v 880 5,368,000
,., .,

F. li'""n"inr> 15 000 ('v 27 405,000 Heliport, Storage, Work Area
Round Off 27.000

12,900,000

~ -Tn"l in""et " .
~ '~nn F. - 27.000 CY 280 7,560,000
Concrete & Reinf. Steel 12.000 CY 845 10,140,000
GToutin2 Contact & Pressure 6 200 CF 52 322,400
Round-Off (22,400)

18,000,000

Penstock-Horizontal Sectio n & Elbow

- nn & SUDDorts 14,000 CY 310 4,340,000
£'. .~ S Rpinf ~teel 6,000 CY 365 2,190,000
~ no Cont~('t 3.000 CF 50 150,000

Round-Off 20,000
6,700,000

.._"-"
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HAJ/APD
PREPARED BY

MF

ESTIMATE SUMMARY
14879-001

JOB NO.

NOV. 1982
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE A

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

SHEET 7

DATE

OF 15

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNTCOSTS TOTALS REMARKS

n~ -'~-tJv", - ton V, Ilvp rh~~h~-

Excavation & SUDDorts 10 000 CY 440 4 400 000
Concrete & Reinf. Steel 7 200 CY 608 4.377.600
Steel Liner 850 TON 5 000 4 250 000
Grouting-Contact 3,000 CY 50 150.000
Round-Off 22.400

13.200 000

Penstock ·Between Valve ChaD ber & Powerhous e

Excavation & SUDDorts 1,000 CY 440 440,000
Concrete &Backfill 600 CY 550 330.000
Round-Off 30.000

800,000

Draft Tube Tunnels

Rock Bolts & Grout 19,000 LF 27 513 ,000
Concrete & Reinf. Steel 3,300 CY 425 1,402,500
Round-Off (15.500)

1,900,000

Sur£e Chamber - Tailrace

Excavation & Sunnorts 5,000 CY 480 2 400 000

H&CF CSE 523 13-801



HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAl.
TYPE OF ESTIMATE

ALTERNATIVE A

r-
L-

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC pROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

( I
'----I

14879-001
JOB NO.

NOV. 1981
DATE

SHEET 8 OF 15

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKSCOSTS

Tailrace Tunnel & StructUrE S

~ ~~ . & n"'...... ~"' ... ino LS 2,000,000
Portal EXf'av & Prot.ectLc n 2 000 Cy 65 130,000

F. Bpinf ~teel 1 200 CY 600 720,000
",,,111'...,,,, BridRe LS 65,000
C!~nn1no<:l &Hoists 81 TON 8.500 688,500
Tunnpl Rxrtlv F. ... 25 000 CY 260 6,500,000
Pltto ~ It"i nn 4 000 Cy 50 200.000
Rnllnn-Off (3.500)

10 300,000

TAi 1Ttlrp f'h~~~... 1

_.
.1 ~ .t"~ nn 100.000 CY 9 900.000

River Trainino Works

River Bed Deepening 50,000 CY 10 500,000

Mech & Elec. LS 7 100 000

TOTAL RESERVOIR. DAM AND Wi TERWAYS 753,400.000

._.'-,.

H&CF CSE 523 13-80)
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1981
CHECKEO BY DATE

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE A

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

SHEET 9 OF 15

Ii&CF CSE 523 fUOl

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNTCOSTS TOTALS REMARKS

Turbines & Generators

Turbines 4 EA 9,930,003 39,720,000
Generators 4 EA 7,050,00 D 28,200,000
Round-Off (20.000

67,900,000

Accessorv Electrical EouioI ent

Eouioment LS 11,:WU,UUU

Misc. Power Plant Enuf.oment

Crane BridCle 1 EA 1 100 000
Other Power Plant EouiD. LS 7.500.000

8 600 000

Switchvard Structures

Earthworks 15,000 CY 25 375 000
Concrete & Reinf. Steel 3,800 CY 640 2.432.000
Struc. Steel &Misc.Meta s 225 TON 3,500 787.500
Round-Off 5.500

, 3 600.000

_.".-



ijAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

DATE
NOY. 1981

SHEET 10 OF 15

P

PROJECT

ALASKA POWER AUTHORITY

CI~CHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL

ME

ALTERNATIVE A

TYPE OF ESTIMATE

CHECKED BY

REPARED FOR

NO. DESCRIPTION QUANTITY
UNIT

UNIT
COSTS

AMOUNT TOTALS REMARKS

~tJ"
. d Eauioment

- 105 MVA
Tlnif" &. Lin,:> Breakers

5 EA 11152000 5,760,000
7 EA 206:000 1,442,000

~..... t-"h",,~ &. T.i nh...... "'-"est rs 30 EA 37,00 1,110,000
210 KV Cables 18.000 LF 140 2,520,000
f'nn ....nl'" &Metr'~ Enuio. LS 3,000,uuu
Rn"n~ (\f'f (32,UOO)

l.:},BUU,UUU

Communir"r;nn and Sunv
(', \ 1 Rnlti n LS 1.,bUU,UUU

H&CF CSE 623 13-801
• __.+.... - •••-_._••__•••••_--- •
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HA:J/APD
PREPARED BY

MF

ESTIMATE SUMMARY
14879-001

JOB NO.

NOV. 1981
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

DATE

SHEET 11 OF l5

PREPARED FOR
ALASKA POWER AUTHORITY

ALTERNATIVE A
NO. DESCRIPTION QUANTITY UNIT

UNIT
AMOUNTCOSTS TOTALS REMARKS

rrRANSPORTATION FACILITIES

Port Facilities

Causeway 19.600 CY 80 1,568,000
Trestle Piles 50 TON 111,300 565,000 L - 150 LF, ¢l12 , t - '2

Trestle Struct. Steel 110 TON 3,500 385,000
Trestle ReInf , Cone. 150 CY 700 105,000
Facilities - Allowance LS 2,000,000
Round-Off (23,000)

4,600,000

Airport

Earthwork 54,500 CY 16 H72 ,000
Culverts 1,000 LF 65 65,000
Subbase & Base 55,000 CY 14 770,000
BuildinR - Allowance LS 300,000

; Round-Off (7,000)
2,000,000

IIlCF CSE 523 13-801
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JOB NO.

14879-001
ESTIMATE SUMMARY

HAJ/APD
PREPARED BY

MF NOV. 1981
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY

DATE

SHEET 12 OF 15

PREPARED FORALTERNATIVE A

NO. DESCRIPTION QUANTITY
UNIT

UNIT AMOUNT TOTALSCOSTS REMARKS
",

F.. ot-inn Rn::lcf<:

Mi 1 ° fl.U\n t-n 1sw.nn
- 175 000 CY 6.60 1,155,000
- . 1 500 LF 65 97,500 111 "01 rMP
R.. .,,t,,,o,,, 1 400 SF 150 210,000
",- lio R~U:lP 85.400 CY 15 1,281,000
n .. n~~ Va-ll 1 200 LF 25 30,000
Vona~r Rviat-.fn", Rn<>cf 95 000 LF 10 950,000
c ..~•.• ~ 5 000 LF 35 175,000
Round-Of f 1,500

Mil., lA-L.nn ,.~ 't'\+fl()

3,900,000

.. 1 465.000 CY 6.60
Culverts

9,669,000
3.600 LF 80 288,000 48"~ CMP

~ £. RRQP 165.000 CY 15 2,475,000
Guard Rail 13 000 LF 25 325,000
Ron"'ir J<'~-I .. ,.., .... Rn<>cf 16 000 LF 10 160,000
~nnt.J ~ 1.000 LF 35 35,000
Round Off 48,000

13,UOU,OOO

Mil., ':\'\+fl() t-n l.Q+()(). 445 000 CY 8.30 3,693,500
('.. l,,""..-tR 1 000 LF 80 80,000 48"0 CMP
R.. i ,1n"" J 9 000 SF 150 1,350,000

" F. R<la., 38 000 CV 15 570,000
r-..", .. ,1 R<lil 10 000 LF 27 270,000
~nnt.J ~ 2,000 LF 35 70,000
Dn' .. n...l .nff (33,jUU)

6,000.000

H&CF CSE 623 13-801
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1981
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

CRAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY

DATE

SHEET 13 OF 15

PREPARED FORALTERNATIVE A

H&CF CSE 523 13-601

-

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNTCOSTS TOTALS REMARKS

Walkwav To Gate Shaft
Earthwork 1.200 CY 20 24.000
Guard Rail 1.000 LF 25 25.000
BrIdze 200 S~ 150 30.000
Rinran 100 CY 35 3.500
Round-Off 17.500

100 ,000

Access Road to MacArthur Valley
F.arthwork 545.000 CY 7 3.815.000
r.nlverts 2.400 LF 75 180.000 36"16 and 48"16 CMF
Bridlle Improvements 9,000 SF 70 630,000
~ubbase & Base 105.000 CY 15 1. 575,000
Guard Rail 6,000 LF 25 150,000
~nnt.J Fpnces 3.000 LF 35 105.000
Rnund-Off 45,000

6,500,000

Road to Tailrace runnel
rk 56.000 CY 8 448 000

r.ulverts 100 LF 80 8,nOO 48"16 CMF -

C ..l.l.nn~ & BaRe 2.500 CY 20 50.000
r.ntlTtl R>'Iil 606 LF 25 15 000
Rnllntl-Off (21.000)

500,000

-



HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE A

C·· ~J CJ

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

r - .._...,

L-J LJ

14879-001
JOB NO.

Nov. 1981
DATE

SHEET 14 OF 15

NO. DESCRIPTION QUANTITY UNIT UNIT
AMOUNT TOTALSCOSTS REMARKS

Access Road to Downstream P,""er Tunnel
Earthwork 215.000 CY 9.80 2 107_000
Culverts 800 LF 80 64.000 48"16 CMP
Bridlle 3 000 SF 150 450.000
Subbase & Base 10 000 CY 21 210.000
Guardrail 9.000 LF 32 288.000
Snowshed & Slide Fall 1 000 LF 800 800.000
Round-Off (19,000)

3,900,000

Temoorarv Construction Roads
Earthwork 61 000 CY 6 366.000
Culverts 600 LF 80 48~000 48"16 CMP
Brid5/:e 3 000 SF 150 450.000
Guardrail 2.000 LF 25 50.000
Round-Off (14.000)

900,000

Road Maintenance

Sunaner Season 45 MO 150 000 6.750,000
Winter Season 30 MO bOO,OOO 18,000,000
Round-Off 50.000

24,800,000

TOTAL ACCESS & CONSTRUCTION RC lADs 59,600,000

H&CF CSE 523 (3-80)
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14897-001

JOB NO.

MF NOV. 1981
CHECKED BY

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

DATE

SHEET 15 OF 15

PREPAR
ALASKA POWER AUTHORITY

ALTERNATIVE A

TYPE OF ESTIMATE

ED FOR

NO. DESCRIPTION QUANTITY
UNIT

UNIT AMOUNT TOTALS

-
COSTS REMARKS

Transmission Line

Clear & Grub
"'- ~ as Lon Line

82 MI 225.nOO 18,450,000
82 MI 343 000 28 126.0nO

Submarine Cable 21 MI 792.000 16,632,000
Round-Off (8,000)

63,200,000

TOTAl. ~p~: Inr. '"1M ( hc:'l'
ATT .u.. ... 1 QA? PIH('l? Tl?Ul?T c: 1 040,800,000

H&CF CSE 523 13-80)
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HA'JjAPD
PREPARED BY

MF
CHECKED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

NOV. 1981
DATE

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE B

CHAKACliAMNA HYDROELECTRIC PRO,JECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

SHEET 1 OF 15

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKSCOSTS

POWER PLANT STRUCTURE & IMPR( VEMENTS

Valve Chamber
Excavation & Supports 10.000 CY 275 2.750.000
Concrete & Reinf Steel 6 520 CY 410 2 673.200
Struc. Steel & Misc.Meta s 52 TON 1.800 93.600
Round-Off (16,800)

5,500.000

Underground Powerhouse

Dewaterin2 LS 4.100,000 Entire Underground Complex
Excavation & Supports 58 900 CY 168 9,895,200
Drilling-Percus.& Rotarv 12 700 LF 27 342,900 2" - 3"16
Concrete & Reinf.Steel 13 100 CY 630 8,253,000
Struc.Steel&Misc Metals 300 TON 5 300 1,590.000
Architectural LS 1,000,000
Round-Off 18,900

25,200,000

Bus Galleries Between Power
house &Transformer Vaults

-"

Excavation & Supports 200 CY 825 165,000
Concrete 120 CY 290 34,800
Round Off 200

200.000

H&CF CSE 623 13-80)
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PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE B

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO,

NOV. 1981
DATE

SHEET 2 OF 15

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALSCOSTS REMARKS

T...",nD~ (!",ll~rv & Tunnells

Excavation & Supports 11.960 CY 290 3.468 400
Concrete & Reinf Steel 830 CY 460 381 800
Struc Steel & Misc.Meta1s 120 TON 3,800 456 000
Round Off (6 200)

4,300,00Q

Valve Chamber & Transformer
Ga11erv-Access Tunnels

Excavation s Supports 1,500 CY 250 375.000
Concrete 60 CY 290 17.400
Round-Off 7,600

400,000

Powerhouse Access Tunnel

Portal Excav.& Protection 56,000 CY 10 560.000
Portal Conc.& Reinf.Stee1 1,000 CY 570 570,000
Tunnel Excav.& Supports 24,000 CY 300 7.200,000
Tunnel Concrete 900 CY 290 261,000
Tunnel Misc. Metals 30 TON 11.000 330,000
Subsurface Exploration
Mobilization LS 1,500,000
Exploratorv Adit 1,000 LF 1,800 1,800,000
Core drLl Hng 5,000 LF 140 700,000
Helicopter Service LS 600,000
Round-Off (21.000)

13.500.000 -
H&CF CSE 523 (3-80)
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1981
DATE

SHEET 3 OF 15PROJECT

PREPARED FOR
ALASKA POWER AUTHORITY

CHAKACHAMNA HYDROELECTRIC PROJECT

ALTERNATIVE B

CONCEPTUAL
TYPE OF ESTIMATE

CHECKED BY

NO. DESCRIPTION QUANTITY UNIT
UNIT

COSTS AMOUNT TOTALS REMARKS

CAhl.,. tJ....

~ F. R.. inf <<::t-001 1,000 Cy 700 700,000
Mi<lt! He t a Ls & C<>hlo SUD. 26 TON 5,100 132,600
Pnrt- P<>n.,.lC1

Rnllnc'l-Off (32,600)
80U,UUU

TOTAl POtJRR PLANT 49.900.000

H&CF CSE 523 (3-801
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879 001

JOB NO.

MF NOV. 1981
CHECKED BY

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

DATE

SHEET -.4 OF 15

PREPARED FOR
ALASKA POWER AUTHORITY

ALTERNATIVE B

TYPE OF ESTIMATE

NO. DESCRIPTION QUANTITY
UNIT

UNIT AMOUNT TOTALSCOSTS REMARKS

II nAM K.

~ I~

T.l" ..~_ 1.....01 ~ • 'nn r.s 100.000

... "

~~ too 1..........1 ~~" .... nn

U~h-l1i ...", .. inn T.~ 150.000
t'~~" 0 ..-111" na 5 000 1.'1<' 80 400.000
1.1... 1-1 I::-:~..-Ino T.<;:' 150.000

T ..nn"l ...v ....... f. n 10 000 .("{ 510 5 100,000
~ • t'~n ... f. 1)o-ln4= ~t-I:>I:> 90 ("{ 350 31.500
T .. tro_T",n ( ....-1 n", 1 1)nlln.t) TI:: 2 500,000 L 26'
D1 .. n~ ~'- To....... r~ .... n 550 Irv 700 3R5 000
ni .. -I .. n r ..""u

-,.-

60 nAY~ 10 000 600.000
1)....... ,1_111'1' (16,500)

9.300.000

T.... "tr~ r.",t-I:> I::h",f't-

~h",Fto R'll't""''' K. n • 10 000 CY 360 3 600.000
M",cc ,. ~ R'll't""''' 50 000 ;r.v 3C 1 500 000
n F. R .. inF 1::+-.... 1 5.200 rv 890 4.628.000
MiR" M.... ",l~ r-",t-",., s: "ni t- 220 1'111\1 12.20C 2.684.000
Rnll.. .t_I14=4= (12.000)

12 400 000

H&CF CSE 623 13-80)
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HAJ/Apn
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO,

MF NOV. 1981
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY

DATE

SHEET 5 OF 15

ALTERNATIVE B PREPARED FOR

H&CF CSE 523 13-801

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNTCOSTS TOTALS REMARKS

Access Tunnel at Intake

Portal Excav. & Protectio 6 000 CY 50 300 000
Tunnel Excav.& SUDDorts 60 000 CY 312 18.720 000
Tunnel Cone. & Reinf.Stee 170 CY 500 85 000
Round-Off (5.000)

19.100 000

Access Tunnel at SurQe Cham er

Portal Excav & Protectio 6.000 CY 35 210 000
Tunnel Excav.& Sllnnortg 14 000 CY 317 4.438 000
Tunnel Cone. & Reinf.Stee 1.700 CY 420 714.000
GroutLnz Contact & Preasu: e 2 260 r.F 58 131.080
Wateriaht Bulkhead & Fram 27 TON 13 .800 372 600
Round-Off 34 320

5.900.000

Power Tunnel

Excavation & SunnortB 53.400 LF 8.372 447.064.800
Concrete 348,000 CY 334 116.232 000
Groltt-ina ('",,,t-,,,,,,t- & - 317.000 r.F 54 17.118 000
Round-Off (14.800)

580.400.000

'.

~_._"
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF
CHECKED BY

CONCEPTUAL CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

NOV, 1981
DATE

SHEET 6 OF 15

PREP RE
ALASKA POWER AUTHORITY

ALTERNATIVE B

TYPE OF ESTIMATE

A D FOR

NO. DESCRIPTION QUANTITY
UNIT

UNIT
COSTS

AMOUNT TOTALS REMARKS

~lIra"" roJ. - IJnnpr

- Inn ~ ~ ?'; ~n() rov 227 5,788,500
" 1. V"'inF C;:J-",,,1· 5 500 rv 880 4,840,000

F. 1'; 000 rv 27 405,000
Round Off (33,500)

Hei1nort Storage Work Area

11 000,000

n~_ .~ ., _1n,..1 -In",..1 C;:",,.J-inn

'J-inn t: 24 000 CY 306 7,344,000
Concrete & Reinf. Steel 10 500 CY 845 8,872 ,500
Groutin~ Contact & PresIsure 5 500 CF 52 286,000
Round-Off (2,500)

16,500,000

Penstock-Horizontal Sec tic h & Elbow

li'v,.n..nJ--4 nn & SUDDorts 12,000 CY 334 4,008,000
.'" S Re t.nf , Steel 5 100 CY 365 1,861,500

~
lrio - Contac t 2 600 CF 50 130,000

Rn1nd-Off 500
6,000,000

-

filkCF CSE 523 (3-80)
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ESTIMATE SUMMARY

LJ

14879-001
JOB NO.

NOV. 1982
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE B

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

DATE

SHEET 7 OF 15

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALSCOSTS REMARKS

~ • -WVf'> ~ t-n V, Ih,P ('!- ~~h~_

Excavation & Suooorts 9 000 CY 480 4 320 000
Concrete & Reinf. Steel 6 100 CY 608 3.708 800
Steel Liner 700 TON 5 000 3 500 000
Grouting-Contact 7.000 CY 56 39'2,000
Round-Off (20.800)

11,900,000

Penstock ,Between Valve Chan ber s Powerhous e

Excavation & SUDoorts 850 CY 440 374.000
Concrete & Backfill 500 CY 550 275.000
Round-Off (49.000)

600,000

Draft Tube Tunnels

Rock Bolts & Grout 15 000 LF 29 435,000
Concrete & Reinf. Steel 2,975 CY 425 1,264,375
Round-Off 625

1,700,000

Suree Chamber - Tailrace

Excavation & Suooorts 5.000 CY 480 2,400,000

H&CF CSE 523 13-801



HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAl.
TYPE OF ESTIMATE

ALTERNATIVE B

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC pRO.IECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1981
DATE

SHEET 8 OF 15

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKSCOSTS

'1'o.fl",oce Tunnel & StructurES

~ F. ~ LS 2.000.000n

Pnrt.Rl EXC'.RV Eo Pro t ec t Lcn 2.000 CY 65 130,000
~ F. Bpinf ~t.eel 1 200 Cy 600 720 000
tJ.. lln.r.... Br Idae LS 65,000
C:t-nnlnna & Hoists 81 TON 8.500 688,500
T"nnpl 1<'vr ..u F. ~ 'R 20.000 cy 290 5.800.000
Plno ~ . 4.000 Cy 50 200,000
Bnnnn-Off (3,500)

9,600,000

T.. .fl ... .ar<> ~ 1

~. ,1 - inn 80 000 Cy 9 720 000
(20,000)

700,000

River T..... .fn.fnn Works

River Bed Deepening 50,000 Cy 10 500,000

Mech & Elec. LS 6,100,000

TOTAL RESERVOIR. DAM AND Wi TERWAYS 694,200,000

_.
HlllCF CSE 623 13-801
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CHECKED BY
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ESTIMATE SUMMARY
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14879-001
JOB NO.

NOV. 1981
DATE

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE B

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

SHEET 9 OF 15

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNTCOSTS TOTALS REMARKS

Turbines & Generators 330 MW

Turbines 4 EA 8,48O,O[}( 33,920,000
Generators 4 EA 6,00C\00l 24 ..000,000
Round Off aU,OOO)

~/,~UU,UUU

.
Accessorv Electrical Eauior ent

Eauioment LS ~,~uu,uuu

Misc. Power Plant Eauinmen

Crane Brid~e 1 EA 930,000
Other Power Plant Eauin. LS 6,370.000 7,300,000

SwitC'hvs:lrrl ~t'Tuetures

F.arthworkA 15.000 CY 25 375,000

Concrete & Reinf. Steel 3.800 CY 640 2 432 000
Struc. Steel & Mise.Meta s 225 TON 3,500 787.500
Rnllnrl-Off 5 500

3,600,000

H&CF CSE 523 (3-801
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

DATE
NOV. 1981

SHEET 10 OF 15

PREPARE

PROJECT

ALASKA POWER AUTHORITY

CHAKACHAMNA HYDROELECTRIC PROJECT

ALTERNATIVE B

ME

CONCEPTUAL
TYPE OF ESTIMATE

CHECKED BY

D FOR

NO. DESCRIPTION QUANTITY
UNIT

UNIT
COSTS

AMOUNT TOTALS REMARKS

~t.1i d Eauinment

'1'.
•__ r

10'\ MVA
ITnofto F. l.in .. Breakers

5 EA 1,030,00 5,150,000
7 EA 185,00 1,295,000

~t.1ir ...h .. a F. T.iohrn .Arrestc rs 30 EA 34,00 D 1,020,000
,~o KV r.::ables 18,000 LE 130 2,340,000
~ .1., & Metr' ~ Enudn , LS 2,700,000
'Dn..... A Of"f" (5,000)

12,500,000

Communl ca t Lon and Sunv ..

,1 F.nllin LS 1,600,000

H&CF CSE 523 13~OI

..



HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1981
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

DATE

SHEET 11 OF 15

ALASKA POWER AUTHORITY
PREPARED FORALTERNATIVE B

NO. DESCRIPTION QUANTITY UNIT
UNIT

COSTS AMOUNT TOTALS REMARKS

[RANSPORTATION FACILITIES

Port Facilities

Causeway 19.600 CY An 1 C;hA nnn
Trestle Piles 50 TON 11 300 56'\ 000
Trestle Struct. Steel

L 150 LF 1612" ~"
110 TON 3.500

t

Trestle Reinf. Cone.
385 000

150 CY 700 1nc; nnn
Facilities - Allowance LS 2 000 000
Round-Off (23 000)

6. MIn 00

Airport

Earthwork 56. '\00 CY 16 872 ,000
Culverts 1 nnn LF 65 65,000
Subbase & Base c;c; nnn CY 14 770 .000
Building - Allowance LS 300,000
Round Off (7.000)

2.000,000

Ha.CF CSE 523 13-801



HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1981
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY

DATE

SHEET 12 OF 15

PREPARED FORALTERNATIVE B

NO. DESCRIPTION QUANTITY
UNIT

UNIT AMOUNT TOTALSCOSTS REMARKS

. F. ,., ,toofnn Ro;:ul~

Milo I'\.Uln ton lA.J-nn
- 175 000 cv h 60 1 1"" 000
,., . 'Q 1 500 1.1<' 65 Q7 "nn
R.... <I~~n 1,400 SF

36"ih CMP
150 210 000

n. , F. R"'Q~ 85.400 CY 15 1 281 000
n"" .. <1 Rail 1 200 LF 25 10 onn
Ron.. "" R,,-I .. t-"no- Rn::lcl 95 000 LF 10 950 000
<::n......T ~ 5,000 LF 35 175 000
Round-Off 1 SOD

Milo lA.J-nn ton \tr:;..J,.{\n
':\ qOO nnn

- 1.465,000 CY 6.60 9 669 000
Culverts 3,600 LF 80 288.000 48"qS CMP
~ , & R::IRP 165,000 CY 15 2,475 000
Guard R;:d1 13 ,000 LF 25 325 000
Ron"., .... l<',,-Int--I~~ Rn::ltJ 16.000 L1" 10 160 000
~nnt.1 1,000 LF 35 35.000
Round~Off 48 000

13 000 000

Milo l.r:;..J-nn ton 'lo.J-nn
- 445,000 CY 8.30 3 693 500
(',,1 ..0 .. "'Q. 1,000 LF 80 80.000 48"16 CMP
R .. .,<I,.,.. 9,000 SF 150 1 350.000
c:..hh" .. "" F. R'<>Q"" 38,000 cv 15 570 000
r.l1.<>rrl R.<>il 10,000 LF 27 270,000
~nntJ ~ 2,000 LF 35 70 000
Rn..ntt..{H' f' (33 SOD)

6 oon nnn

H&CF CSE 523 (3-801
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ESTIMATE 'SUMMARY
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14879-001
JOB NO.

NOV. 1981
DATE

SHEET 13 OF 15
TYPE OF ESTIMATE

ALTERNATIVE B
ALASKA POWER AUTHORITY

PREPARED FOR

NO. DESCRIPTION QUANTITY UNIT UNIT
AMOUNTCOSTS TOTALS REMARKS

Walkwav To Gate Shaft
Earthwork 1 200 CY 20 24,000
Guard Rail 1 000 LF 25 25.000
Brid2e 200 SF 150 30,000
Riorao 100 CY 35 3,500
Round-Off 17.500

100,000

AC'cpss Road to MacArthur Valley
FJ'lrthwork 545.000 CY 7 3,815 000
Culverts 2.400 LF 75 180,000 36"~ and 48"~ CMP
Brid2e Improvements 9.000 SF 70 630,000
Subbase & Base 105.000 CY 15 1.575.000
Guard Rail 6.000 LF 25 150,000
Snow Fpnces 3 000 LF 35 105.000
Round-Off 45,000

6,500,000

Road to Tailrace runnel
F.arthwork 56 000 CY 8 448,000
r.nluerts 100 LF 80 8,000 48"~ CMP
~.\..\..~~~ & R;lAP 2 500 CY 20 50,000
r.u:a ..rJ R:ai1 600 LF 25 15,000
Rnttnrl-Off (21,000)

500,000

H&CF CSE 523 13.aO)
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF Nov. 1981
CHECKED BY

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

DATE

SHEET 14 OF 15
TYPE OF ESTIMATE

ALTERNATIVE B
ALASKA POWER AUTHORITY

PREPARED FOR

H&CF CSE 523 (3-80)

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT
COSTS TOTALS REMARKS

Access Road to Downstream Pl ~er Tunnel
Earthwork 215.000 CY 9.80 2,107,000
Culverts 800 LF 80 64,000 48"1iS CMP
Brid2e 3,000 SF 150 450,000
Subbase & Base 10,000 CY 21 210,000
Guardrail 9,000 LF 32 288,000
Snowshed s Slide Fall 1,000 LF 800 800,000
Round-Off U9,000)

3,YUU,UUU

Temoorarv Construction Roads
Earthwork 61,000 CY 6 366,000

Culverts 600 LF 80 48.000 48"~ CMP
Brid2e 3,000 SF 15U 450,000
Guardrail 2,000 LF 25 50,000
Round-Off (14.000)

900,000

Road Maintenance

Summer Season 45 MO 1150,OUU 6,750,000
Winter Season 30 MO 1600,00C 18,000,000
Round-Off· 50,000

24,800.000

I'J'O'J'AT ~-~~~ 1:. ION RO lns 59,600,000
•...
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14897-001

JOB NO.

MF NOV. 1981
CHECKED BY

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

DATE

SHEET 15 OF 15

PREPARED F R
ALASKA POWER AUTHORITY

ALTERNATIVE B

TYPE OF ESTIMATE

0

NO. DESCRIPTION QUANTITY
UNIT

UNIT AMOUNT TOTALSCOSTS REMARKS

Transmission Line

Clear & Grub 82 MI 225,000 18,450,000
TrsmRmisRion Line 82 MI 343,000 28,126,000
Submarine Cable 21 MI 792,000 16,632,000
Round-Off (8,UUU)

6-j , 200, UUU

TOTAL SPECIFIC CONSTRUCTION
COST AT JANUARY 1982 PRICE
LEVELS 96.),900,UUU

H&CF CSE 523 13-80)
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HAJ/APD
PREPARED BY

MF
CHECkED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

NOV. 1981
DATE

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE C

CRAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

SHEET 1 OF 16

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKSCOSTS

POWER PLANT STRUCTURE & IMPR( VEMENTS

Valve Chamber
Excavation & Supports 10.500 CY 270 2.835.000
Concrete & Reinf Steel 6.520 CY 410 2,673,200
Struc. Steel & Misc.Meta s 52 TON 1,800 93.600
Round-Off U,~UU)

5.bUU,UUU

Under~round Powerhouse

Dewaterin£ LS 4.100,000 Entire UnderQround Comn1ex
Excavation & Supports 64,000 CY 155 9 920 000
Drillin£-Percus.& Rotarv 15,000 LF 30 4'10000 2" - 3"16
Concrete & Reinf.Steel 14,200 CY 630 8,946,000
Struc. Steel &Mise Metals 330 TON 5,300 1 749 000
Architectural LS 1.000.000
Round-Off 35,000

26,200,000

Bus Galleries Between Power
house &Transformer Vaults

Excavation & Supports LUU CY ~L5 165,000
Concrete nu CY LYU 34,800
Round Off 200

, 200 000
._.

H&CF CSE 623 (3-801



HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE C

r----- ",
L...--l CJ

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO,

NOV. 1981
DATE

SHEET 2 OF 16

NO, DESCRIPTION QUANTITY UNIT
UNIT

AMOUNTCOSTS TOTALS REMARKS

- n..llerv & TunneI1s

Excavation & Supports 11.960 CY 290 3 468 400
Concrete & Reinf Steel 830 CY 460 381,800
Struc Steel & Misc.Metals 120 TON 3,800 456.000
Round Off (6.200)

4,300,UUU

Valve Chamber & Transformer
Gallerv-Access Tunnels

Excavation s Supports 1.500 CY -250 375,000
Concrete 60 CY 290 17,400
Round-Off 7,600

400,000

Powerhouse Access Tunnel

Portal Excav.& Protection 56,000 CY 10 ';(,0 000
Portal Conc.& Reinf.Steel 1,000 CY 570 570.000
Tunnel Excav.& Supports 24,000 CY 300 7 200 000
Tunnel Concrete 900 CY 290 261 000
Tunnel Misc. Metals 30 TON 11.000 330 000
Subsurface Exploration
Mobilization LS 1 500 000
Exp1oratorv Adit 1,000 LF 1.800 1 800 000
Core dr t l l Inz 5,000 LF 140 700.000
Helicopter Service LS 600 000
Round-Off (21 000)

- 13 500 000. ..,,,.. _..-..

~&CF CSE 623 (3-801
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1981
CHECKED BY

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

DATE

SHEET 3 OF 16
TYPE OF ESTIMATE

ALASKA POWER AUTHORITY
PREPARED FORALTERNATIVE C

NO. DESCRIPTION QUANTITY UNIT
UNIT

COSTS AMOUNT TOTALS REMARKS

C-Rhlp tJ::av

£" 1. R.,inF ~f"p.,l 1 000 r.v 700 700.000
Mil¥! Metals 10 Cahle Sun 26 TON 5.100 132,600
D'lrf" D .....""l~

Ro,,".1·0ff (32.600)
800,000

'l'n'l'AT POtJRR PT.ANT MPK' 51,000,000

H&CF CSE 523 13-80)
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879 001

JOB NO.

MF NOV. 1981
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY

DATE

SHEET 4 OF 16

PREPARED FORALTERNATIVE C

NO. DESCRIPTION OUANTITY UNIT
UNIT

COSTS AMOUNT TOTALS REMARKS

II nAM F. ~

~ I ...

u .. t-", ... T.",,,,,,1 - ~1nn T.!=: 100.000

- ro

C-4t-", 1<'-vn1"..... t-1nn
M~1.-11-1 __ .. -4~... IT.!=: 150.000
('n ...'" n ...1111nn 5.000 ILti' 80 400.000
U",1-1 ~", ..... -I,..", ILS 150.000

Ttlnn",' 1<'..,,...,... 1\. ,.. 12,000 Ir.v 470 5,640,000
Tunn",l ('"n,.. 1\. »",1nf' ~t-",,,, 100 Ir.v 350 35.000
T _l,,,,,_T_n 11<'-1.,.,.1 D"..... -1) IT.!=: 3,000,000 L 26'
D1 _,..n £. - Tn~n ('nnro 600 Ir.v 700 420.000
- f"' ... ", ... 60 lnsvs 10 000 600,000
Dn...,..I_nf'f' 5,000

10.400.000

~ fl", t-", e;:h.. f't-

~hqf't- Fy,...,." Ii. .... ·0 10 000 CY 360 3 600.000
M.. aa c ••_&_ J;'y,..", .. 50.000 Ir.v 30 1,500,000
~ t: Rpinf' e;:t-",,,,1 5,700 890Ir.v 5.073 .000
M1al' Mpt- .. la fl",t-",o t: J.In-i It- 244 l'T'nN 12,500 3,050,000
Dn ..... ..I_nf'f' (23.000)

13 200 000

H&CF CSE 523 (3~OI
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HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE C

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1981
DATE

SHEET 5 OF 16

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNTCOSTS TOTALS REMARKS

Access Tunnel at Intake

Portal Excav. &Protectio h QOO CY 50 300 000
Tunnel Excav.& SUVDorts 72 000 CY 295 21 240.000
Tunnel Cone. & Reint. Stee 200 CY 500 100.000
Round-Off (40.000)

21,600,000

A~ceAA Tunnel at Surlle Cham er

Pnrt"J'll Excav & Prot.ec t Lo: 6.000 CY 55 330.000
Tunnllll EXl'AV & SUDDortA 23 000 CY 323 7.429.000
Tunnel Cone. & Reinf.Stee 2.300 CY 420 966,000
(!..n ,"~ ... n ~ & PreAAII r~ 3 400. CF 58 197.200
R~und~Off (22 200)

8.900.000
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HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE C

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO,

NOV. 1981
DATE

SHEET 6 OF 16

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNTCOSTS TOTALS REMARKS

Access Tunnel at Mile 3.5 No.1

Portal Excav & Protection 6 000 CY 53 318,000
Tunnel Excav & Supports 68.000 CY 297 20 ,196',000
Tunnel Cone & Reinf Steel 500 CY 430 215,000
Grouting Contact & Pressure 1,125 CF 58 65,250
Round Off 5,750

20,800,000

Access Tunnel at Mile 7.5 No.2

Portal Excav & Protection 6 000 CY 54 324,000
Tunnel Excav & Supports 45.000 CY 298 13 ,410,000
Tunnel Conc & Reinf Steel 1 600 CY 420 672,000
Grou t Lnz Contact & Pressure 2 300 CF 58 133,400
Round-Off (39,400)

14,500,000

Power Tunnel

Excavation & Supports 67.000 LF 7,698 515,766,000
Concrete 514.000 CY 334 171,676,000
Grouting-Contact & Pressure 464 000 CF 54 25,056,000
Round-Off 2,000

712,500,000

H&CF CSE 523 (3-80)
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HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

. ALTERNATIVE C

ESTIMATE SUMMARY

CHAKAC~A HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1961
DATE

SHEET 7 OF 16

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT
COSTS TOTALS REMARKS

~lITOP f'l.--'-- - UDDer

- I~~ Ii. ... 'Q 3') 500 rv 200 7 100'000
~ Ii. RE>inf <::t-001· 6.100 r.v 880 5,368,000

" Ii. 15.000 r.v 27 405,000 Heliport, Storage, Work Area
Rnl1nrl-off 27.000

12,900,000

- , _Tn,. 1 in",rl ~ n

u··- ---- ...f ~~ Ii. ... 'Q 23.400 CY 271 6,341,400
Concrete & Reinf. Steel 10,500 CY 837 8,788,500
r.routin~ Contact & Pressure 5,000 CF 52 260~OOO

Round-Off 10,100
15~0,01Y0-

Penstock-Horizontal Sectich & Elbow

" •. __ .... t Lon &. Suooorts 14 000 CY 310 4.340,000
r, !;' Reinf ~teel 6 000 CY 365 2.190.000

I~~ Contact 3 000 CF 50 150.000
Round-Off 20.000

6.700,000

H&CF CSE 523 13-801
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HAJ/APD - ESTIMATE SUMMARY
14879-001

PREPARED BY JOB NO.

ME NOV. 1982
CHECKED BY DATE

CHAKACHAMNA HYDROELECTRIC PROJECT
16cONCEPTUAl, PROJECT SHEET 8 OF

TYPE OF ESTIMATE

ALTERNATIVE C A1.ASKA POWER AUTHORITY
PREPARED FOR

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNTCOSTS TOTALS REMARKS

- _lJv",- ~ . t-n VJ luI'> ~. .
Excavation & Supports 10.000 CY 432 4,320,000
Concrete & Reinf. Steel 7,200 CY 608 4,377 ,600
Steel Liner 650 TON 5.000 3,250,000
Grouting-Contact 3,000 CY 50 150,000
Round-Off 2.400

12.100.000

Penstock Between Valve Cha~ ber & Powerhous e

Excavation & SUDDorts 1 000 CY 440 440.000
Concrete & Backfill 600 CY 550 330.000
Round-Off 30.000

800,000

Draft Tube Tunnels

Rock Bolts & Grout 19 000 LF 27 513 000
Concrete & Reinf. Steel 3.300 CY 425 1,402,500
Round-Off (15 500)

1,900,000

Surge Chamber - Tailrace

Excavation & SUDDorts 5 000 CY 480 2 400 000

HIIlCF CSE 523 1J.801
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HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEpTUAl.
TYPE OF ESTIMATE

ALTERNATIVE C

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PRO,IECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1981
DATE

SHEET 9 OF 16

NO. DESCRIPTION QUANTITY UNIT UNIT
COSTS AMOUNT TOTALS REMARKS

'I'","l"''''ce Tunnel & StructurE s

~ ~~ . 1\. ~ LS 2.000.000
Prrrt a l EXI":au &. Pro t.ec t Lc n 2,000 CY 65 130,000
~ 1\. RoinF ~t-ppl 1.200 CY 600 720 ,000
lJAlkwR.V Bric10e LS 65.000
~t-nnlnn.. &. Hoists 81 TON 8,500 688,500
'I'"nno1 " •• - --- F. ~ ... 25,000 r:v 260 6.500,000
Pl .... Inn 4,000 CY 50 200,000
Rn....;,:I.•Off (3,500)

10,300,000

'1'.<> .. 1 ... "',. ..... - .,
("I- .1 " •• - --- 100,000 CY 9 900,000

Riu~r no In ... lJnrkl'l

River Bed Deepening 50,000 CY 10 500,000

Mech & Elec. LS 5.700 000

TOTAL RESERVOIR. DAM AND Wi TERWAYS 871,600,000

H&CF CSE 623 13060)
-'-~."
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1981
CHECKED BY DATE

SHEET 10 OF 16PROJECT

PREPARED FOR

ALASKA POWER AUTHORITY

CHAKACRAMNA HYDROELECTRIC PROJECTCONCEPTUAL

ALTERNATIVE C

TYPE OF ESTIMATE

NO. DESCRIPTION QUANTITY UNIT
UNIT

COSTS
AMOUNT TOTALS REMARKS

Turbines & Generators 300 MW

Turbines 4 EA 7.970 00 31,880,00C
Generators 4 EA 5,660,00 22,640,00(
Round-Off (20,OOCI)

54,500,000

Accessorv Electrical EauiDI ent

EauiDment LS 9,UUU,UUU

Misc. Power Plant EauiDmen

Crane Bridlle 1 EA 900,00C
Other Power Plant Eauio. LS 6,000,00C

6,YUU,UOU

Switchvard Structures

Earthworks 15.000 CY 25 375,00l

Concrete & Reinf. Steel 3,800 CY 640 2,432,00r

Struc. Steel & Misc.Meta s 225 TON 3,500 787,50C

Round-Off 5,50C
3,600,00r

H&CF CSE 523 13-801
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

DATE
NOV, 1981

SHEET 11 OF 16

PREPARED

PROJECT

ALASKA POWER AUTHORITY

ClUU<ACHAMNA HYDROELECTRIC PROJECT

MF

CONCEPTUAL

ALTERNATIVE C

TYPE OF ESTIMATE

CHECKED BY

FOR

NO. DESCRIPTION QUANTITY
UNIT

UNIT
COSTS AMOUNT TOTALS REMARKS

c................n-d Eauinment

Tr::an<:l 10'\ MUA 5 EA 1[010,00 5,050,000
lIni" Fv Lf.ne Breakers 7 EA 180,00 1,260,000
c..............00 t; T~" nh .... II_-est rs 30 EA 3~00 990,000
210 KV Cables 18,000 LF 12 2,160,000
ro. .1", & Metr' Q EQuiD, LS 2,630,000

lin""" Off 10,UUU
12,100,000

f'n........ Suov Cont ro I EnuLn , LS 1,600,000

H&CF CSE 523 13-801
_.._,



HAJ/APD
PREPARED BY

ME
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE C

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1981
DATE

SHEET 12 OF 16

NO. DESCRIPTION aUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKSCOSTS

lRANSPORTATION FACILITIES

Port Facilities

Causeway 19 600 CY 80 1 568 000
Trestle Piles 50 TON 11.300 565 000 L = 150 LF, 9512", t = ~"
Trestle Struct. Steel 110 TON 3 500 385 000
Tres tie Reinf. Cone. 150 CY 700 105 000,
Facilities - Allowance LS 2 000,000
Round-Off (23.000)

4,600 000

Airport

Earthwork 54 500 CY 16 872 ,000
Culverts 1 000 LF 65 65,000
Subbase & Base 55 000 CY 14 770.000
Buildin~ - Allowance . LS 300,000
Round-Off (7,000)

2,000,000

_.
, H&CF CSE 623 13-801
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO,

MF
CHECKED BY

CONCEPTUAL
TyPE OF ESTIMATE

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY

NOV. 1981
DATE

SHEET 13 OF 16

PREPARED FORALTERNATIVE C

NO. DESCRIPTION QUANTITY UNIT UNIT
COSTS AMOUNT TOTALS REMARKS

Fw - ... ~ "Rn",r!.,

loH 1 '" lU.OO ton 1 sw..OO

175,000 CY 6.60 1,155,000
r ..l,,"' ...... 1.500 LF 65 97,500
~ .. 1,400 SF 150 210,000
~ . Fw RJll"'''' 85,400 CY 15 1,281,000
r-"", .. ,:J » ..il 1,200 LF 25 30,000
R",n"i .. Fvi .... .fn~ Road 95,000 LF 10 950,000
C::nn... - 5,000 LF 35 175,000
"R n,n, rt ...f\~ r 1.500 3,900,000

M.f 1 '" 1~nn t"n 'l"-UlO
.... 1.465.000 CY 6.60 9,669,000
Culverts 3,600 LF 80 288,000 48"~ CMP
~ & HAAP 165,000 C'.V 15 2,475,000
r...Jll ..d RJllil 13 ,000 LF 25 325,000
R",n"i .. F:viat"inn Rn".1 16,000 1.1<' 10 160,000
~nn1J ~. 1,000 LF 35 35,000
Round-Off 48,000

13,OOO,OOU

Mi 1 '" 1'l4-nn t"n -:tQ-Uln
445,000 Cy 8.30 3,693,500

C'. ..1,,"'...... 1,000 LF 80 80,000
Rri.1o<> 9,000 SF 150 1,350,000

48"16 CMP

1'. t., ~ R"aa 38,000 C'.V 15 570,000

r- 1<"-.1 R" i 1 10,000 LF 27 270,000
~nn... ~ 2,000 LF 35 70,000
D~ ..~...I. _(\~~ (33,500)

6.000 000 ..-

Ha.CF CSE 623 (3-80)
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1981
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY

DATE

SHEET 14 OF 16

PREPARED FORALTERNATIVE C

NO. DESCRIPTION QUANTITY
UNITUNIT AMOUNT TOTALSCOSTS REMARKS

WSlilkwav To Gate Shaft
Earthwork . 1,200 CY 20 24,000
Guard Rail 1.000 LF 25 25,000
Brid2e 200 SF 150 30,000
RiDraD 100 CY 35 3,jUU
Round-Off 17,5UU

100 ,000

A~cess Road to Tailrace Tl nne1
F.arthwork 56.000 CY 8 448,000
f'."luerts 100 LF 80 8,000 48 'Vi CMP

Subbase & J;lase 2,500 CY 20 50,000
9\lard Rail 600 LF 25 15,OUO
Round Off , (21,000)

JUU,UUU

H&CF CSE 523 (3-80)
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF Nov. 1981
CHECKED BY

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

DATE

SHEET 15 OF 16
TYPE OF ESTIMATE

ALASKA POWER AUTHORITY
PREPARED FORALTERNATIVE C

NO. DESCRIPTION QUANTITY UNIT
UNIT

COSTS AMOUNT TOTALS REMARKS

Access Roaa to Downstream Pc~er TunneT
Earthwork 215 000 CY 9.80 2.107.000
Culverts 800 LF 80 64.000 48"16 CMP
Bridlle 3.000 SF 150 450.000
Subbase & Base 10,000 CY 21 210,000
Guardrail 9,000 LF 32 288,000
Snowshed & Slide Fall 1.000 LF 800 800.000
Round-Off (19,000)

3,900,000

Temnorarv Construction Roads
Earthwork 61,000 CY 6 366,000
Culverts 600 LF 80 48,000
BridlZe 3,000 SF 150 450,000
Guardrail 2,000 LF 25 50,000
Round Off (14.000)

900,000

Road Maintenance

SUlIDDer Season 36 MO 120,000 4,320,000
Winter Season 24 MO 480,000 11,520,000
Round-Off (40,000)

15,800,000

'NYI'!J. T ~~-~- J:.. 11N 1I(\An~ 44.100 000

H8tCF CSE 523 13-80)
--
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14897-001

JOB NO.

MF NOV. 1981
DATE

SHEET 16 OF 16PROJECT

PREPARED FOR
ALASKA POWER AUTHORITY

CHAKACHAMNA HYDROELECTRIC PROJECT

ALTERNATIVE C

CONCEPTUAL
TYPE OF ESTIMATE

CHECKED BY

NO. DESCRIPTION QUANTITY
UNIT

UNIT AMOUNT TOTALSCOSTS REMARKS

Transmission Line

Clear & Grub 70 MI n25 000 IS 750 000
TranRmiAAion Line 70 MI B44 000 24 080 000
Submarine Cable 21 MI r,92.000 16 632.000
Round-Off 38.000

56 500.000

TOTAL SPECIFIC CONSTRUCTION ( OST
AT JANUARY 1982 PRICE LEVELS 1 117.500.000

H8tCF CSE 523 13-801
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HAJ/APD
PREPARED BY

MF
CHECKED BY
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ESTIMATE SUMMARY
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14879-001
JOB NO.

NOV. 1981
DATE

~--] I

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE D

CUAKACHAMHA HYDROELECTRIC PRO.JECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

SHEET OF 16

NO. DESCRIPTION QUANTITY UNIT UNIT
AMOUNT TOTALSCOSTS REMARKS

POWER PLANT STRUCTURE & IMPR( VEMENTS.
Valve Chamber

Excavation & Supports 10,500 CY 270 2,835,000
Concrete & Reinf Steel 6,520 CY 410 2,673,200
Struc. Steel & Mise.Meta s 52 TON 1,800 9-r;6mJ
Round-Off (I,tiUUl

.:>,t>UU,uuu

Underground Powerhouse

DewaterinR LS 4,100,000 Entire Underground ComoLex
Excavation & Supports 64,000 CY 155 Q Q20 000
DrillinR-Percus.& Rotarv 15,000 LF 30 t."n nnn 2" - 3"~
Concrete & Reinf.Steel 14,200 CY 630 8.946.000
Struc.Steel&Misc Metals 330 TON 5.300 1. 749 .000
Architectural LS 1.000.000
Round-Off 35.000

26.200.000

Bus Galleries Between Power
house &Transformer Vaults

Excavation & Supports 200 CY 825 165.000
Concrete lZU CY lYO 34,800
Round Off .200 .

200 000

Ha.CF CSE 623 (3-801
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HAN APD

~AEPAAED BY

MF
CHECKED BY

CONCEPTUAL
TY~E OF ESTIMATE

ALTERNATIVE D

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1981
DATE

SHEET 2 OF 16

NO. DESCRIPTION QUANTITY UNIT UNIT
AMOUNT TOTALSCOSTS REMARKS

- ~ r!",11PTV & s

Excavation & SUDoorts 11 960 CY 290 3.468.400
Concrete & Reinf Steel 830 CY 460 381.800
Struc Steel & Misc.Metals 120 TON 3,800 456.000
Round Off (6.200)

4,300,000

Valve Chamber & Transformer
Gallerv-Access Tunnels

Excavation & Supports 1.500 CY ~51J 375.000
Concrete 60 CY 290 17 .400
Round-Off 7.600

4UU,UUU

Powerhouse Access Tunnel

Portal Excav.& Protection 56,000 CY 10 "flO 000
Portal Conc.& Reinf.Steel 1,000 CY 570 570 000
Tunnel Excav.& Supports 24,000 CY JOU 7 .100 000
Tunnel Concrete 900 CY 290 261 000
Tunnel Misc. Metals 30 TON 11.000 330 000
Subsurface Exploration
Mobilization L8 1 500.000
Exploratorv Adit 1,000 LF 1.800 1 800 000
Core drillin£ 5,000 LF 140 700.000
Helicopter Service L8 600 000
Round-Off (21 000)

13 500 000
HaCF CSE 623 13-801
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HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAL
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ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

14879-001
JOB NO.

NOV. 1981
DATE

SHEET 3 OF 16
TYPE OF ESTIMATE

ALTERNATIVE D
ALASKA POWER AUTHORITY

PREPARED FOR

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKSCOSTS

I'Ahl .. IJAV

I. " ...~1 1 000 I'V 700 700 000
Mf"".Me~"ls I. I'Ahl~ SUO. 26 TON 5 100 132,600
D••¥. D, ,~ 1 ft

Rnnn<l_Of'f (32,600)
800,000

~~.... DT'''T 51,000,000

.

HacF CSE 523 I~O)

I
j
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HAJ/APD
PREPARED BY

MF

ESTIMATE SUMMARY

"---.J

14879-001
JOB NO.

NOV. 1981
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE D

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

DATE

SHEET 4 OF 16

NO. DESCRIPTION OUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKSCOSTS

K nAM 1. ••

I...

1.J.. ~"" ... T."""""l ~ • Ina t.s 100.000

. . ~

~ .. ~ ... li'vnl ..
Mnh .. , .. .. ILS 150.000
r.n1'"~ nr" 11 .. no 5.000 IT.F 80 400.000
11...1 .. c"" ....... ,."" IT.~ 150.000

'1'..nn""l 1<':,,.,,,,, t.. 12,000 1c:Y 470 5,640,000
Ttlnn...l rnn,. t.. D",,"nf' C::t-aa 100 Ir.v 350 35.000
T.AIr~_TAn (Fin~l Dntlntl\ IT.~ 3,000,000 L = 26'
PI a,.", L' T.....n l'nn,. 600 I rs 700 420.000.

60 I DAYS 10,000 600,000~ .. ('~.....
Dnnnt1_nff 5,000

10.400,000

.
r.~t~ ShAft

~h",ft- li'v,...u Ii. 10,000 CY 360 3.600.000
Mstl'll'l ~ ~ li'v,.",,, 50.000 Ir.v 30 1 500.000

Ii. R.''''nf ~f"pp1 5,700 Ir.v 890 5,073 ,000
Mil'll' Mot-",la r.S1f"PR 1. Hoi It 244 ITON 12.500 3.050.000
Rntlnt1_0ff (23 000)

13 200 000

HlIrCF CSE 623 13-801



UAJ{APD

MF

ESTIMATE SUMMARY 14879-001
JOB NO.

NOV. 1981

l

CHECKED BV

CONCEPTUAL

ALTERNATIVE D

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

DATE

SHEET 5 OF 16

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALSCOSTS REMARKS

Aceess Tunnel at Intake

Portal Exeav. & Proteetio . 6 QOO CY 50 300.000
Tunnel Exeav.& SUDDorts 72 .000 CY 295 21.240.000
Tunnel Cone. & Reinf Stee 200 CY 500 100.000
Round-Off (40.000)

21,600,000

. Tunnel At surse Cham er

PortAl EXCAV & In 6 000 CY 55 330.000
Tunnel EXCAV.& - 23 000 CY 323 1.429.000
Tunnel Cone. & Relnf.Stee 2.300 CY 420 966,000

"__"A_" & - 3 400 CF 58 191.200
Round...Off (22.200)

8,900,000

HaCF CSE 623 13-801
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HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE D

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1981
DATE

SHEET 6 OF 16

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKS
COSTS

Access Tunnel at Mile 3.5 No.1

Portal Excav &Protection 6.000 CY 53 318,000
Tunnel Excav & Sunnor't s 68.000 CY 297 20,196,000
Tunnel Conc &Reinf Steel 500 CY 430 215,000
Grout Lna-Contact; &Pressure 1.125 CF 58 65,250
Round-Off , 5.750

ZU,I:SUU,OOO

Access Tunnel at Mile 7.5 No.2

Portal Excav &Protection 6.000 CY 54 324,000
Tunnel Excav &Suonor t s 45.000 CY 298 13,410,000
Tunnel Conc & Reinf Steel 1.600 CY 420 672,000
Grou t tna-Contact &Pressure 2.300 CF 58 133,400
Round-Off 09.400)

14,500,000

Power Tunnel

Excavation & Sunoorts 67.000 LF 7.698 515.766,000
Concrete 514 000 CY 334 171,676,000
Grouttna-Cont.act &Pressure 464.000 CF 54 25,056,000
Round-Off 2.000

712,500,000

H&CF CSE 523 (3-80)



HAJ/APD
rRErARED BY

MF
CHECKED BY

CONCEPTUAL
TvrE OF ESTIMATE

ALTERNATIVE D

ESTIMATE SUMMARY

CHAKAC~A HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

J

14879-001
JOB NO.

NOV. 1981
DATE

SHEET 7 OF 16

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNTCOSTS TOTALS ~EMARKS

Sllrll~ - Ilnner--
- In.. I. - 35 500 r:v 200 7.100.060
- I:. Rpi nf . ~::t.pp 1 . 6.100 r:v 880 5.368,000

... I. 15 000 ('v 27 405,000 Heliport. Storage, Work Area
Rnund-Off 27.000

12,900,000

- . _T",,'inpt'! ~

- I~~ I. - 23.400 CY 271 6,341,400
Concrete & Rein(. Steel 10,500 CY 837 8,788,500

nil Contact & Pres sure 5.000 CF 52 260,uuu
Round-Off 10,100

; 1s-;4U"0 ,00'0'
!

I Penstock-Horizontal Section & Elbow
I

,""" & Supports 14 000 CY 310 4.340..L900
~ Reinf Steel 6.000 CY 365 2.190.000

- .
"" 3 000 CF 50 150.000-

Round-Off 20.000
6.700.000

..H&CF CSE 523 13-801
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flJ ESTIMATE SUMMARY
14879-001HAJ/APD

PREPARED BY JOB NO.

MF NOV. 1982
CHECKED BY DATE

CHAKACHAMNA HYDROELECTRIC PROJECT
CONCF,pTlIAL PROJECT SHEET 8 OF 16

TYPE OF ESTIMATE

ALTERNATIVE D ALASKA POWER AUTHORITY
PREPARED FOR

NO. DESCRIPTION QUANTITY UNIT UNIT
AMOUNT TOTALSCOSTS REMARKS

- ··'_tJv... t-n U" 11u~ (' .. ....~-

Excavation & SuPPorts 10.000 CY 432 4,320.000
Concrete & Reinf. Steel 7.200 CY 608 4,377 ,600
Steel Liner 650 TON 5,000 3,250,000
Groutin2-Contact 3,000 CY 50 150,000
Round-Off 2.400

12.100.000

Penstock ·Between Valve Char ber & Powerhoule

Excavation & Supports 1 000 CY 440 440.000
Concrete &Backfill 600 CY 550 330.000
Round-Off 30.000

800,000

Draft Tube Tunnels

Rock Bolts & Grout 19 000 LF 27 513.000
Concrete &Reinf. Steel 3.300 CY 425 1.402,500
Round-Off (15.500)

1,900,000

SurQe Chamber - Tailrace

Excavation & SUDDorts 5 000 CY 480 2.400.000

H8tCF CSE 623 13-601
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HAJ/APD
'REPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

ME
:HECKED BY

NOV. 1981
DATE

NO. DESCRIPTION QUANTlTV UNIT
UNIT

AMOUNT TOTALSCOSTS REMARKS

'I'... lT""'e Tunnel & Struc turr e

- -- . I. - LS 2.000.000
PnTt'.Al Evr.Av &- If n 2.000 CY 65 130.000

I. lhdnf ~t:ppl 1.200 CY 600 720.000
Ua11r....qv Brittoll'> LS 65.000.. -, & Hn.al'a 81 TON 8,500 688.500
'I'"nn..1 li'vI"au Ii." 25.000 CY 260 6.500.000
Pllto I .... 4,000 CY 50 200,000
Rnltnrl_Off (3.500)

10,300 ,000

T ... 1T..,.. .. - .1

.1 - 100.000 C':V 9 900.000
,

Rivpr Unrks

River Bed Deepening 50.000 CY 10 500 000

Mech & Elec. IS 5,700.000

.
TOTAL RESERVOIR. DAM AND WJ TERWAYS 871,600,000

I
I

I
I

SHEET 9 OF 16PROJECT

PREPARED FOR

ALASKA POWER AUTHORITY

CHAKACHAMNA HYDROELECTRIC pRnIECT
CONCEpTUAl.

ALTERNATIVE D

rYPE OF ESTIMATE

lIICF CSE 523 13-801



HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE D
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ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

[_~J
I
r

14879-001
JOB NO.

NOV. 1981
DATE

SHEET 10 OF 16

NO. DESCRIPTION QUANTITV UNIT
UNIT

AMOUNT TOTALSCOSTS REMARKS

Turbines & Generators 300-MW

Turhines 4 EA 7.970 Dab 31.880 ,OOC
Generators 4 EA 5.660.o0D 22,640,OOC
Round Off (20 .OOC I)

54,500,000

orv Electrical Eauim~nt

EouiDment LS ~,uuu,uuu

Misc. Po~r P'l.ant; EauiDmen

Crane Bridlle 1 EA 900 ,001

Other Power Plant EauiD. LS 6.000.00C
b,900,OOC

"; -.;
~w" ures

F.art'hworkA 15.000 CY 25 375,00l

Concrete &Reinf. Steel 3.800 CY 640 2,432,OOC

Struc. Steel &Misc.Meta s 225 TON 3,500 787,50(
Rnllnrl-Off 5.s0(

3,600,00r

HIltCF CSE 623 13-801
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

ME
CHECKED BY

CONCEPTUAL
CI~CHAMNA HYDROELECTRIC PROJECT

PROJECT

NOV. 1981
DATE

SHEET 11 OF 16
TYPE OF ESTIMATE

ALASKA POWER AUTHORITY
PREPARED FORALTERNATIVE D

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNTCOSTS TOTALS REMARKS

~... i En uiument

~. - 10'; NUA 5 EA ,1..0I0,oOC 5,050,000
IIni .. T. T.in,. Breakers 7 EA 1RQ,OOr 1,260,000
~...-I"rh,.a 1. 1.-Ioh ..... A"'reRtc rs 30 EA 33,OOC 990,000
210 KV r.Slbles 18,000 LF 12C 2,160,000
~ ,1a T. Metr'll EnuLn , IS 2,630,000
Rnllntl nFF 10.000

12,100,000

rnmm Sunv r» )1 Enu Ln , LS 1,600,000

H&CF CSE 523 13-80)



;---'~'
\"_ r

c 1- \. I I
V

HAJ/APD
PREPARED BY

ME
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE D

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1981
DATE

SHEET .12 OF 16

NO. DESCRIPTION OUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKSCOSTS

TRANSPORTATION FACILITIES

Port Facilities

Causeway ,QflOO CY 80 1 568.000
Trestle Piles 50 TON 11 300 565 000 L = 150 LF. ~12". t = ~"
Trestle Struct. Steel 110 TON 3.500 385.000
Trestle Reinf. Cone. 150 CY 700 105.000
Facilities - Allowance LS 2.000.000
Round-Off (23.000)

4.600.000

Airport

i Earthwork 54 500 CY 16 872 000
Culverts 1.000 LF 65 65.000
Subbase & Base 55.000 CY 14 770.000
Building - Allowance LS 300.000
Round-Off (7.000)

2,000,000

-

ff8lCF CSE 623 (3-601
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HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE D

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY

PREPARED FOR

14879-001
JOB NO.

NOV. 1981
DATE

SHEET 13 OF 16

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKSCOSTS

. & Lon Rn::alJ1

Mil .. 0+00 ton l~n. 175.000 CY 6.60 1.155,000
1.500 LF 65 97.500

Rriila.. a 1,400 SF 150 210,000
n' , & RaA~ 85,400 CY 15 1,281,000
n.u.ril R.... l 1.200 LF 25 30.000
R..n"ir Rvia .. ina Rn .. iI 95,000 LF 10 950,000
~nn... - 5.000 LF 35 175,000
Round-Off 1.500 3,900,000

Mil .. lR+OO "n ~r;.uln

Il"rt- 1.465.000 CY 6.60 9.669.000
Culverts 3,600 LF 80 288,000 48"Cll CMP...... & RJlap 165,000 r.v 15 2,475,000
GuSlrd RSli 1 13 ,000 IF 25 325,000
R...."ir l;'viat-ina RnSld 16,000 T.F 10 160,000
Snow 1,000 LF 35 35,000
Round-Off 48.000

13,000,000

Mil .. 1'i+OO ton 1Q+OO. 445,000 roy 8.30 3,693,500
1,000 LF 80 80,000 48"~ CMP

Rriila.. 9.000 ~F 150 1,350,000
n Ii. R::aap 38,000 r.v 15 570,000
r..... ril R<a i 1 10,000 T.F 27 270,000
~nnw ~ 2,000 LF 35 70,000

i Dn. .....A_Off l33,500)
6 000.000

HIIICF CSE 623 13-80)
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HAJ/APD
PREPARED BV

MF
CHECKED BV

CONCEPTUAL
TVPE OF ESTIMATE

ALTERNATIVE D

ESTIMATE SUMMARY

CUAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1981
DATE

SHEET 14 OF 16

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALSCOSTS REMARKS

WAlkway To Gate Shaft
Earthwork 1.200 CY 20 24,000
r.uard Rail 1.000 LF 25 25,000
BridQe 200 SF 150 30,000
Rinran 100 CY 35 3,500
R~;tnd-Off 17:5'00

100,000
.

Road to Tailrace T nnel
1l'.Arthwork 56.000 CY 8 448,000
r ..l··.....ts 100 LF 80 8,000 48't/JCMP

Subbase & l.3ase 2,500 CY 20 50,000
Guard Rail 600 LF 25 T5,000
Round Off (21,0001

5UU,UUU

HlItCF CSE 623 13-80)



HAJ/APD
PREPARED BY

ESTIMATE SUMMARY

~ r >
. ;;

14879-001
JOB NO.

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE D

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

Nov. 1981
DATE

SHEET 15 OF 16

NO. DESCRIPTION OUANTITY UNIT UNIT
AMOUNT TOTALS REMARKSCOSTS

Access Road to Downstream Pc~er Tunnel
Earthwork 215 000 CY 9.80 2.107 000
Culverts 800 LF 80 64.000 48"fS CMP
BridlZe 3.000 SF 150 450.000
Subbase & Base 10.000 CY 21 210.000
Guardrail 9.000 LF 32 288.000
Snowshed & Slide Fall 1.000 LF 800 800.000
Round-Off (19.000)

3,900,000

TemDorarv Construction Roads
Earthwork 61.000 CY 6 366.000
Culverts 600 LF 80 48,000
BridRe 3,000 SF 150 450,000
Guardrail 2,000 LF 25 50,000
Round-Off (14.000)

900,000

Road Maintenance

Summer Season 36 MO 120,000 4,320,000
Winter Season 24 MO 480,000 11,520,000
Round-Off (40.000)

15,800,000

TOTAl J;. [IN 1IOAn~ 44.100.000

H6CF CSE 523 13-801
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HAJ/APD
I'REPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE D

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14897-001
JOB NO.

NOV. 1981
DATE

SHEET 16 OF 16

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKSCOSTS

Transmission Line

Clear & Grub 70 HI 025.000 15.750.000- .,,,,,t ron Line 70 HI 344 000 24 080.000
Submarine Cable 21 HI 792.000 16.632.000
Round-Off 38.000

56.500.000

TOTAL SPECIFIC CONSTRUCTION ( OST
AT JANUARY 1982 PRICE LEVELS 1.117.500.000

HIIICF CSE 523 13-80)
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ESTIMATED COST
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HAJ/APD
PREPARED BY

MF
CHECKED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

NOV. 1982
DATE

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE E

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

SHEET 1 OF 20

NO. DESCRIPTION QUANTITY UNIT
UNIT

.AMOUNT TOTALS REMARKSCOSTS

POWER PLANT STRUCTURE & IMPR( VEMENTS

Valve Chamber .
Excavation & Supports 10.000 CY 275 2.750,000
Concrete & Reinf Steel 6.520 CY 410 2.673 200
Struc. Steel & Misc.Meta s 52 TON 1.800 93.600
Round-Off (16.800)

5.500 000

Underground t'owernouse

Dewaterin~ LS 4.100.000 Entire Underground Complex
Excavation & Supports 58 900 CY 168 9,895,200
Drillin~-Percus.&Rotary 12 700 LF 27 342,900 2" - 3"0
Concrete & Reinf.Steel 13 100 CY 630 8,253,000
Struc , Steel &Mise Metals 300 TON 5 300 1,590.000
Architectural LS 1,000,000
Round-Off 18,900

25,200,000

Bus Galleries Between Power
house [. Transformer Vaults

Excavation & Supports 200 CY 825 165,000
Concrete 120 CY 290 34,800
Round Off 200

200000

HlllCF CSE 623 13-80)
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HAJ/APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1982
CHECKED BY

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

DATE

SHEET 2 OF 20
TYPE OF ESTIMATE

ALASKA POWER AUTHORITY
ALTERNATIVE E PREPARED FOR

H&CF CSE 523 13-80)

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKS
COSTS

- r."llerv & Tunne s

Excavation & Supports 11.960 CY 290 3 468.400
Concrete & Reinf Steel 830 CY 460 381.800
Struc Steel &Misc.Meta1s 120 TON 3,800 456.000
Round Off (6.200)

4,300,000

Valve Chamber & Transformer
Gallery-Access Tunnels

Excavation s Supports 1,500 CY 250 375.000
Concrete 60 CY 290 17.400
Round-Off 7.600

400,000

Powerhouse Access Tunnel

Portal Excav.& Protection 56,000 CY 10 560.000
Portal Conc.& Reinf.Steel 1,000 CY 570 570,000
Tunnel Excav.& SuPPorts 2:4;000 CY 300 7.200,000
Tunnel Concrete 900 CY 290 261 000
Tunnel Misc. Metals 30 TON ll.OOO 330,000
Subsurface Exploration
Mobilization LS 1,500,000
Exploratorv Adit 1,000 LF 1.800 1,800,000
Core drilling 5,000 LF 140 700,000
Helicopter. Service L5 600,000
Round-Off (21.000)

13 500 000, , -_._'---------_•.-.-



~

- 1-- -, J
, ___J

, ),
I "" L ! J \ \ --' _i _J

)
,..------, [~- r- , L '~
l 1 c ~

HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE E

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1982
DATE

SHEET) OF 20

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKS
COSTS

r.l'Ihlp tJl'IV

.'" ~ R",inf ~ .. ",<>1 1,000 r.v 700 700,000
M1~ Het a Ls £. r.::lhl", Sun 26 TON 5,100 132,600
Pnrt" P"n",lQ

Rnnnr1-0ff (32,600)
~UU,UUU

TOTAl. pnt.mu PT4.NT 49,900,000

H&CF CSE 513 13-80)
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HAJ/APD
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MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE E
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ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

DATE

SHEET 4 OF 20

NO.

-

DESCRIPTION

nAM £.

I ..

• 'n",

QUANTITY UNIT
UNIT

COSTS AMOUNT TOTALS

100.000

REMARKS

co( to.. l<'vn1 ,t-inn

f'n ..., n .. -t 11 i'n~

u .. 1 ~ c:~ ......-t ........

ILS 150.000
5.000 I T.F 80 400 000

T.~ 150.000
10 000 r.v 510 5.100,000

90 Ir.v 350 31.500
:T.~ 2,500,000 L 26'

550 f'V 700 3R5 000
60 nAY~ 10 000 600.000

(16.500)
9.300.000 .

-

t-----l--- .' ' ......====t --r~-+---l---t----=-..:=====l
1------1- .

I-----!-....

I-----J.-......_.........

HlIcCF CSE 623 13-80)
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HAJ
PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE E

ESTIMATE SUMMARY

CHAKACHANMA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1982
DATE

SHEET 5 OF 20

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKS
COSTS

Intake Gate Shaft

Excavation & f)u 36n LF 17 50r 6 300 000
Mass Surface Excavation 50 000 CY 3C 1.500 000
Concrete & Reinf. Steel 5 200 CY 89C 4 628 000
Misc. Metals Gates & Hois 220 TONS 12 20r 2.684.000
Access Road 1. 25 MI .000 aDO 2.500.000

Round Off (12 000)

17.600 000

H&CF CSE 523 (3-80)
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HAJ
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1982
CHECKED BY

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

DATE

SHEET 6 OF 20
TYPE OF ESTIMATE

ALASKA POWER AUTHORITY
PREPARED FORALTERNATIVE E

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKS
COSTS

Fish Passage Facilities
Aooroach Channel

Channel Excavation 1.040,000 CY 11.30 11 752.006
Slope Protection 90.000 CY 28.00 2 520 000

Round (22 000)

14 250 000

Uostream Portal

Excavation in Rock 64 500 CY 30.00 1 935 000
Rock Bolts - Ch LK Mesh LS 544.500
Dewatering During- Construct LS 50.000
Fence 400 LF 45.00 18.000

Round 2 500

2 550 000

H&CF CSE 523 (3-80)
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HAJ
PREPARED BY

ESTIMATE SUMMARY·
14879-001

JOB NO.

MF NOV. 1982
CHECKED BY DATE

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT SHEET 7 OF 20
TYPE OF ESTIMATE

ALASKA POWER AUTHORITY
PREPARED FOR

ALTERNATIVE E
NO. DESCRIPTION QUANTITY UNIT

UNIT
AMOUNT TOTALS REMARKS

COSTS

Upstream Fish Passage Facilit'i

Excavation & Support 16,550 CY 16~~ 2,697,650·
Concrete & Reinf. Steel 5.880 CY 759 4,462,920
Misc. Metal, Gates & Crane LS 1,786,300
Electrical & InstrumentatioI LS 200,000

Round Off (3,130)

9,150,000

Downstream Fish Passage
Facility

Excavation & Support 8.900 CY 191 1,699,900
Concrete & Reinf. Steel 2,600 CY 635 1,651,000
Misc. Metal. Gates & Crane LS 2,283,000
Electrical & InstrumentatioI LS 100,000

Round Off (3,900)

5,730,000

Access Tunnel

Excavation & Support 122,500 CY 303 37,117,500
Concrete & Reinf. Steel 22,800 CY 573 13,064,400
Misc. Metal LS 405,000
Electrical - Lighting LS 231,000

~

Round Off (7,900)

50 810 000
H&CF CSE 523 (3-80)
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HAJ
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1982
CHECKED BY

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

DATE

SHEET 8 OF 20
TYPE OF ESTIMATE

ALASKA POWER AUTHORITY
PREPARED FOR

ALTERNATIVE E
NO. DESCRIPTION QUANTITY UNIT

UNIT
AMOUNT TOTALS REMARKS

COSTS

Fish Pas saz e Facilities

Excavation & Support 6 600 CY 53 349.800
Concrete & Reinf. Steel 740 CY 778 575 720
Misc. Metal Gate etc. LS 434 650

Round Off (170)

1 360 000
Chakachatna River
Flow Regulation

River Bed Deepening 10 000 CY 9.5r 95 000
Rip-Rap 1 000 CY 35.0r 35.000

130.000

Access Road LS 300.000

Access Tunnel to Fish
Passage Facilities

Portals Excavation 700 CY 93 65 100
Tunnel Excavation & Support 3 350 CY 314 ____~_,gs.!~_~.QQ

Round Off 3,000

1 120 000

Total Fish Facilities 85 400 000

H&CF CSE 523 (3-80)
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HAJ
PREPARED BY

MF
CHECKED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

NOV. 1982
DATE

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE E

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

SHEET 9 OF 20

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKS
COSTS

Chakachata Dike and Spillway

Excavation & SloDe Protecti on 280 000 CY 29.50 8.260.000
Concrete & Reinf. Steel 1 100 CY 325 357 500
Timber BrLdze 2 200 SF 150 330 000 .
Dike 250 000 CY 0.75 187 500

Round Off 05,000)

9,100,000
Access Tunnel at Sur2:e ChambEr

Portal Excavation & Protect ion 6 000 CY 35 210 000
Tunnel Excavation & SUDDorts 14 000 CY 317 4.438 000
Tunnel Concrete & Reinf. St eel 1 700 CY 420 714 000
Grouting Contact & PressurE 2.260 CF 58 131.080
Waterti2:ht Bulkhead & FramE 27 TON 13.800 372.600

Round Off 34.320

5,900,000

H&CF CSE 523 (3-80)
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HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE E

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO,

NOV. 1982
DATE

SHEET 10 OF 20

NO. DESCRIPTION OUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKS
COSTS

Power Tunnel TBM

Excavation & Supports 53,400 LF 6.110 326,274,000
Concrete 267 000 CY 341 91 047 000
Grouting 540 000 CF 56.4r 30 456 000

Round Off 23 000

447 800 000

H&CF CSE 523 (3-80)
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HAJ/APD
PREPARED BY

MF
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE E

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

AIASKA POWER AUlliORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1982
DATE

SHEET 11 OF 20

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKS
COSTS

Surge Chamber - Unper

Excavation & Supports 27 100 CY 353 9 566 300
Concrete & Reinf Steel In nnn cy 893 8 930000
Earthwork & Fencino 1'1 onn r.v 27 405 000

Round Off (1 300)

18 gOO onn

Penstock - Horizonr::ll
Section

Excavation & Supports 12,000 CY 334 4,008,000
Concrete & Reinf. Steel 5 100 CY 365 1 861 500
Grouting - Contact 2,600 CF 50 130,000

Round Off 500 6,000,000

H&CF CSE 523 (3-80)
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HAJ/APD
PREPARED BY

MF
CHECK~O BY

CONCEpTUAl.
TYPE OF ESTIMATE

ALTERNATIVE E

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

AlASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV. 1982
DATE

SHEET 12 OF 20

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKS
COSTS

TO. .1. -tJ,,4" ~ . t-n V::< lup ~.
,

Excavation & SUDDorts 9 000 CY 480 4 320.000
Concrete & Reinf. Steel 6 100 CY 608 3 708.800
Steel Liner 700 TON 5 000 3 500.000
Groutin2-Contact 7.000 CY 56 392,000
Round-Off (20.800)

11,900,000

Penstock ·Between Valve Char her &Powerhous e

Excavation & SUDDorts 850 CY 440 374.000
Concrete &Backfill 500 CY 550 275 000
Round-Off (49.000)

600,000

Draft Tube Tunnels

Rock Bolts & Grout 15 000 LF 29 435,000
Concrete & Reinf. Steel 2,975 CY 425 1,264,375
Round-Off 625

1,700,000

Sur~e Chamber - Tailrace

Excavation & SUDDorts 5 000 CY 480 2,400,000

H8ICF CSE 623 (3-eO)
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ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC pROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

,i

14879-001
JOB NO.

NOV. 1982
DATE

SHEET 13 OF 20

)

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKS
COSTS

Tnilrnce Tunnel & Structure s

Cnf~ F. t n o LS 2.000.000
Portal Excav &Protecticn 2.000 CY 65 130,000
~ E. Reinf ~,.",,,,1 1.200 CY 600 720.000
tJ,,1lrwnv BridlZe LS 65,000
S"nnl~nD &Hoists 81 TON 8.500 688,500
T"nn",1 li'v...... u I:- 'R 20.000 cy 290 5.800.000
P1110 ~ :nn 4.000 CY 50 200,000
Ronnd-Off (3.500)

, 9,600,000

Tsai 1,..".... '" ~ .1

,,1. .1 ~ nn 80.000 CY 9 720.000
(20.000)

700,000

Hi"",r Trsaininn Work!'!

River Bed Deepening 50,000 CY 10 500,000

Mech & E1ec. LS 6,100,000

TOTAL RESERVOIR, DAM AND Wi TERWAYS n33 fiOQ OOf'

H&CF CSE 523 (3080)
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ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

J J

14879-001
JOB NO.

NOV. 1982
DATE

SHEET 14 OF 20

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALSCOSTS REMARKS

Turbines & Generators 330 MW

Turbines 4 EA 8,48O,OO( 33,920,000
Generators 4 EA 6,OOC\00 24,,000,000
Round-Off (20,000)

'J/,'1UU,UUU

Accessorv Electrical Enuior ent

Eauinment LS ~,'Juu,UUU

Misc. Power Plant Eouiomen

Crane Bridl!e 1 EA 930,000
Other Power Plant EquLn , LS 6.370.000 7,300,000

Swit ~tructures

F.arthworkR 15,000 CY 25 -375,000
Concrete & Reinf Steel 3 800 CY 640 2 432.000
Struc. Steel & Misc.Meta s 225 TON 3,500 787.500
Rnllnrl - Of f 5.500

3 600,000

HlIlCF CSE 523 13-80)
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HAJ/APD tiilJ ESTIMATE SUMMARY
PREPARED BY
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14879-001
JOB NO.

ME 1982
CHECKED BY

NOV.

CONCEPTUAL
ClIAKACHAMNA HYDROELECTRIC PROJECT

Dp,TE

TYPE OF ESTIMATE
PROJECT SHEET 15 OF 20

ALASKA POWER AUTHORITY
PREPARED FORALTERNATIVE E

NO. DESCRIPTION QUANTITY UNIT
UNIT

COSTS
AMOUNT TOTALS REMARKS

~tJit-l'h"..rd Enuioment

~. 105 MVA 5 EA ~03o,OO( 5,150,000
TTnit- &. T.in~ Breakers 7 EA 185,00 1,295,000
c:.....trhpR 1. T.i oht-n Arreatc rs 30 EA 34,00 ) 1,020,000
')10 KV c'ab1es 18,000 LF 130 2,340,000
~ lis & Metr' g Eouio. 2,700,000L8
0,.. .. .,,1 OFF (5.000)

12,500,000

~nmmunication and Sunv
~nt-rn' En u I n LS 1,600,000

H&CF CSE 523 13-80)
....__._~..
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CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE E

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY'
PREPARED FOR

14879-001
JOB NO.

NOV. 1982
DATE

SHEET 16 OF 20

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKS
COSTS

[RANSPORTATION FACILITIES

Port Facilities

Causeway 19.600 CY 80 1 SfiR,OOO
Trestle Piles 50 TON 11 300 56S 000 L = 150 LF 012 11 t = k ll

?

Trestle Struct. Steel 110 TON 3.500 385 000
Trestle Reinf. Cone. 150 CY 700 10" 000
Facilities - Allowance L8 2 000 000
Round-Off (23,000)

4.60000

Airport

Earthwork
"'" ')00 CY 16 872 ,000

Culverts 1 ,000 LF 65 65,000
Subbase & Base ')')000 CY 14 770.000
BudLd Lng - Allowance LS 300,000 .
Round-Off (7.000)

2,000.000

H&CF CSE 623 13-80)
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ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORI TY

PREPARED FOR

c. J J

14879-001
JOB NO.

NOV. 1qR?
DATE

SHEET 17 OF 20

J

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKS
COSTS

F. ("nne> 'on Rn. 1"

M-fl" fl.+()() "n 1R-l-()()
t;', 175.000 cv 6 60 1 1 'i'i000

I 17"'r' .'" 1 500 I,V 65 q7 'i00 36"0 CMP
RrirlO'P'" 1.400 SF 150 210 000
~, ,hh.. "'''' F. RA"'P 85.400 CY 15 1 281 000
(1"", ..<1 Il","l 1 200 LF 2'5 10000
R,:>n:d r F.yi ",.. inO' RnAn 95.000 LF 10 950 000
<:nnrJ ~ 5.000 LF 35 175 000
Round-Off 1 500

3.900.000
Mila lR4-nn "n ':l'i+O()

,.. 1.465.000 CY 6.60 9 669 000
Culverts 3,600 LF 80 288 000 48"16 CMP
., .'-- £. Base 165.000 CY 15 2 475 000
Guard Rail 13 ,000 LF 25 325 000
RpnAir RYi", .. ino- RnAn 16 000 LV 10 160 000
~nnw ~. 1,000 LF 35 35.000
Round-Off 48.000

13 000.000

Mile 1'i+OO to '1,Q4-nn
445 000 CY 8.30 3 693 500

(',,'uart"'" 1,000 LF 80 80 000 48"<6 CMP
RrirlO'P 9 000 ~F 150 1 350 000
., .L '-- F. R",,,,p 38.000 CY 15 570.000
r.lI::lrrl R;:d 1 10 000 LF 27 270 000
~now ,., 2,000 LF 35 70 000
Ilolln<l-()ff (33 SaO)

6 .000 nnn

H&CF CSE 523 13-80) .
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MF
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ALTERNATIVE E

ESTIMATE SUMMARY

CHAKACBAMNA HYDROELECTRIC PROJECT
PROJECT

ALASKA POWER AUTHORITY
PREPARED FOR

14879-001
JOB NO.

NOV,lQR?
DATE

SHEET 18 OF 20

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALS REMARKSCOSTS

Wa1kwav To Gate Shaft
Earthwork 1 200 CY 20 24 000
Guard Rail 1 000 LF 25 25 000
Brid~e 200 SF, 150 30.000
Riorao 100 CY 35 3.500
Round-Off 17.500

100,000

Access Road to MacArthur Valley
F.arthwork 545.000 CY 7 3.815 '.000
r.t11verts 2.400 LF 75 180.000 36"~ and 48"~ CMP
BridQe Imnrovements 9.000 SF 70 630,000
~ubbase £. Base 105.000 CY 15 1.575.000
Guard Rail 6.000 LF 25 150,000
~now Fences 3 000 LF 35 105 000
Round-Off 45.000

6,500,000

. Road to Tailrace runnel
F.arthwork 56 000 CY 8 448.000
r.ulverts 100 LF 80 8,000 48"9S CMP
~ .. F. R::tRP 2 500 CY 20 50,000
Guarn Rail 600 LF 25 15,000
Rnllnrl-Off (21.000)

500,000

H&CF CSE 523 13-80)



C·.· J

. RAJ /APD
PREPARED BY

ESTIMATE SUMMARY
14879-001

JOB NO.

MF NOV. 1982
CHECKED BY

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

DATE

SHEET 19 OF 20
TYPE OF ESTIMATE

ALTERNATIVE E
ALASKA POWER AUTHORITY

PREPARED FOR

&CF CSE 523 (3-80)

NO. DESCRIPTION QUANTITY UNIT
UNIT

AMOUNT TOTALSCOSTS
REMARKS

Access Roao to Downstream P.~er Tunnel
Earthwork 215,000 CY 9.80 2,107,OaU
Culverts 800 LF 80 64,000 48'¢J CMP

BridCle 3,000 SF 150 450,000
Subbase & Base 10,000 CY 21 210,000
Guardrail 9,000 LF 32 288,000
Snowshed & Slide Fall 1,000 LF 800 -8OU ,000
Round-Off (H .oorrr

j,~OO,UOO

Temoorarv Construction Roads
Earthwork 61,000 CY 6 366,000
Culverts 600 LF 80 48.000 48"16 CMP
BridCle 3,000 SF lSU 450,000
Guardrail 2,000 LF 25 50,000
Round Off (14,000)

900,000

Road Maintenance

Summer Season 45 MO 1150 ,uuu 6,750,000
Winter Season 30 MO 6"00;0-00 18,000,000
Round-Off 50,000

24,800,000

I'J'()'J' AT ._-- "- ION RO lus 59,600,000K

..
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HA'J/APD
PREPARED BY

ESTIMATE SUMMARY
14897-001

JOB NO.

MF
CHECKED BY

CONCEPTUAL
CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

DATE

SHEET 20 OF 20

PREPARED FOR
ALASKA POWER AUTHORITY

ALTERNATIVE E

TYPE OF ESTIMATE

NO .• DESCRIPTION QUANTITY
UNIT

UNIT AMOUNT TOTALS
COSTS

REMARKS

Transmission Line

Clear & Grub
~

82 MI 225,000 18,450,000
I asd on Line 82 MI 343,000 28,126,000

Submarine Cable 21 MI 792,000 16,632,000
Round-Off (8,000)

bj,ZUU,uuu

TOTAL SPECIFIC CONSTRUCTION
COST AT JANUARY 1982 PRICE
LEVELS 905,300,000

HIIICF CSE 523 13-s0)
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ARLIS
AJaskaResources

Library & Information Services
Anchorage , .~aska

ARLIS
Alaska Resources .
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ARLIS
Alaska Resources

Library & Informa tion Services
Anchorage,Alaska




