


CHAKACHAMNA PROJECT OPERATION STUDY
) H/H,HECF ,BECHTEL CIVILEMINERALS INC,,SF,
PROJECT 14879001 ALASKA POWER AUTHQRITY

POWER RELEASE 1IN CFS

YEAR  JAN FEB MAR APR MAY JUNE JULY AUG SEPT ocT
1 3673 31567, 3266, 2903, 2636, 2550, 2429, 2478, 2725, 346,

2 3939 31828, 3384, 3111, 2821, 2726, 2507, 2479, 2725, . 3ide,

3 3939, 3528, 3384, 311t 2923, 2127, 2507, 2479, 2728, Il46,

4 . 3939 3834, 3508, 31, 2924, 2825, 2590, 2556, 2725, . 3146,

5 3939, 3828, 3384, 3141, 2821, 21217, 2590, 2556, 2725, 3146,

6 3939, 3834, 1508, 3111, 2924, 2825, 2680, 2638, 272s, 3146,

7 3939 38314, 3508, 31, 2923, 2727, 2590, 2554, 2729, 1146,

8 3939, 1828, 313181, 3314, 2821, 2726, 2507, 2479, 212s, 3146,

9 3939, 1828, 1384, 114, 2821, 2726, 2507, 24179, 2125, 346,
10 3939, 3834, 3508, 3111, 2924, 2727, 2507, 2555, 272s., 3146,
11 3936. 3828, 3384, I, 2821, 2726, — 2507, 2556, 2725, 3248,
MEAN 3914° 38006, 3418, 3092, 2851, 2728, 2538, 2528, 2725, 3156,
MAX 3939, 3631, 3508, 3111, 2924, eaas, 2689, 2638, 2125, 3248,
MIN . 3613 3567, 3266, 2903, 2636, 2550, 2429, 2478, 2725, I1de,

¢ - L i L i L ) L / 2,' J [ L [ A Lv _— S Lo L o

DATE 32383

ALTERNATIVE C3 CHAKACHATNA  TUNNEL, WITHOUT FISH RELEASES

NOV

3798,
3798,
3798,
3798,
3798,
3798,
3798,
3798,
3800,
3670,
3800,

3787,

1800,
3s70,

PAGE 4

AVEYR CALYR

3113, 1960
3221, 196}
3229, 1962
3262, 1963
3234, 1964
3276, 1965
3283, 1966
3221, 1967
3234, 1968
3236, 1969
3249, 1970
3230,

3276,

3113

o
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CHAKACHAMNA PROJECT OPERATION STUDY
H/H.H&CF,BECHTEL CIVILSMINERALS INC.,SF,

PROJECT 148790014 ALASKA POWER AUTHORITY DATE 32383 PAGE 3
ALTERNATIVE Ct CHAKACHATNA TUNNEL, WITHOUT FISH RELEASES
INFLOWS TO THE LAKE IN CFs
YEAR JAN FEB MAR APR MAY JUNE JuLY AUG SEPT nct NOV DEC AVEYR CALYR
! 400, 307, 267, 393, 3637, 6837, 11209, 9337, 3145, 1439, 799, aro, 3220, 1960
2 877, 589, 470, 346, 1881, 7983, 12808, 10899, 622s, 1586, 843, 696, 3767, 1961
3 633, 541, 4rt, 070, 1265, 7925, 13149, 10411, 5542, 1197, 863, 613, 3590, 1942
L. 498, 357. 315, 337, 1801, 4735, ... 13249, ...12208, 5847, 2056, 930, 710, 3587, 1963
5 360, 435, 332, 477, 1830, 8093, 10700, 11798, 4246, 1245, 909, 662, 3up4, 1964
6 419, 219, 137, 398, 1286, 3490, 13046, 10516, 10802, 2114, 597, 466, 3641, 1965
7 388, 336, 350, 410, 1893, 8972, 10303, 9974, 6608, 1953, 910, 313, 3459, 1966
8 531, 449, 384, 880, 2030, 8761, 14931, 15695, 6191, 2040, 1215, 571, 4473, 1987
9 534, 510, 467, 630, 2996, 7808, 13117, 11257, 2793, 976, 689, 612, 3532, 1948
10 48s, 486, 500, 652, 1948, 9271, ..12510, 7297, 2793, 3057, 1215, 541, 3396, 1969
il 497", 504, 550, 899, 2265, 6789, 10360, 7986, 2734, 13159, 742, 460, 2929, 1970
511", 430, 404, 536, 2076, 12514, 12307, 10671, 5175, 1729, 883, 592, 3547,
877, 589, 550, 899, 3637, 9271, 14931, 15695, 10802, 3057, 1215, 870, 4473,
364, 219, 267, 337, 1265, 3490, .. 10303, 7297, 2734, 976, 597 313, 2929,



CHAKACHAMNA PROJECT OPERATION STUDY
_ H/H,HBCF,BECHTEL CIVILSMINERALS INC,,SF,
PROJECT 14879001 ALASKA POWER AUTHORITY DATE 32383 PAGE 2
ALTERNATIVE C3 CHAKACHATNA  TUMNNEL, WITHUOUT FISH RELEASES

RESERVOIR STORAGE~ELEVATION=AREAS

1} AC=FT FEET ACRE
0, 760, 0,
202S, 765, 810,
7300, 770, 1300, - -
27290, 780, 2690,
ttiovo, 800, 5670,
ediopo, 820, 7320,
3970600, 840, 8270,
572000, 860, 9280,
769000, 880, 10400, )
988000, 900, 11590,
1224000, 920, 11960,
fd4e7000, 40, §2320,
1717000, 960, 12650,
1973000, 980, 12980,
2230000, 1000, 13280,
2500000, 1020. 13520,
2776000, 1040, 13740,
3053000« )60, 139b0|
3335000, 1080, 14170,
3e20000, 1100, 14390,
03910000, .. 1120, 14620, e
4033200, 1128, 15212,

 TAILWATER=FLOW RELATIUNSHIP;

"FEET CFS
aoo, 0,
oo, fun000,

MONTHLY MINIMUM INSTREAM FLOWS IN CFS3

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

MONYHLY DIVERSION REQUIREMENTS IN CFS3

0. 0. 0, 0, 0. 0. 0, 0. 0, 0, 0, 0,
MONTHLY RESERVOTR EVAPUORATION IM INCHES

Qe 0, 0, 0, 0, 0 D4 04 Ou_ 04 0. .

.y 1yt oo Co D)ty U o T 1T



PROJECT 148479001

INSTALLED cAPACITY: 300000, Ki

ANNUAL PLANT FacTUR: .5
OVERLOAD FACTOUR} 1,00
PLANT EFFICIENCYS . 850

FRICTION LnsS CUEFFICIENTs ,000002800

MONTHLY LOAD FACTORSS

L
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CHAKACHAMNA PROJECT OPERATION STUDY
H/H,H&CF ,BECHTEL CIVILAMIMNERALS INC,,8F,
ALASKA POWER AUTHURITY DATE

ALTERNATIVE C8 CHAKACHATNA TUNNEL, WITHOUT FISH RELEASES

32343

1

@ L &

C

920 ,870 LIBo  L700 640 L620 L6100 L640 .700 800 5920 1.000

INITIAL LAKE STORAGE $4033200, AC=FT

MINIMUM  LAKE STORAGE 32423600, AC=FT

.

.

MAXIHUM  LAKE STORAGE $4033200, ACw=FT

.
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PRCJECT 14879001

SURPLUS ENERGY 1IN MWH

<
™
A=
=

JARM FEB

1 Da [

2 0. Ce.

3 1Y (Y

4 - 0. <0

] 0. 0.

6 0' 0'

7 0o 1S

8 Ca 0.

9 J. 0.

19 De 0.

11 0. [

MEAN 0. 0.

MAX 0o G

- MIN S C.
S ere—— r_ — E«.,.. 5

?101L,. .—'Lhrw*.- R

r———

i
4o

o

JUN

0 Coe 0o 43738« 143042, 0. 0. Ce 0,

0. 0o Do - 0. 102145. 129130, Co 0o 0.

0, Os U. Oe 62388, 100187, 0. Oe Os
T R 1 0 G (1198 97946 0 S | Y JON | P

0a 0o 0. Oe 43608, 39391, Oe Do 0o

1Y O - De 0. 0. 13129120, - Do . De . Do

0. Oe 0. Co (1Y 63069, 0. Do O,

0. Oe 0. 0 143042, 129130, Ce Oe (1S

0o 0o [ 0. 143042, 0. Oe 0. 0o

Do e Do PR « [FRSIOIDUINTY { SOV | PUIRPRNITN | SO 1 P SO 1 1P W | P

0. O 0. O 0. (U O 0. 0

0. 0a Oe 3976 57933, 625444 0. 0. Oe

Oe 0. [V 43738., 143042, 129130, 0. (1R Do
Oo- P U 1 P G | (PSP O Oe JUNPNY « P vo-Deo o Da

. i — e Fm— i
I [f‘ ) CME_j L L Y L ! ( J | J s i ¢ j

CHAKACHEAMNA PROJECT OPERATION STUDY
h/7HoHRCF ¢RECHTEL CIVILEMINERALS INCesSFe
ALASKA POWER AUTHORITY

DATE 110581

ALTERNATIVE BR: MCARTHUR SHORT TUNNELs WITH FISH RELEASES

JUL

AUG

SEP

DEC

PAGE

TOTYR

186780,
231275,
162575
97946.
82999,
129130,
63069
272173,
143042,
ﬂ-

0o

124454,

272173,
UI
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CALYR

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
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CHAKACHAMNA PROJECT OPERATION STUDY
. . . F/HoHECF «BECKTEL CIVILEMINERALS INCesSF. -
PRCJECT 14675001 ) ALASKA POWER AUTHORITY DATE 110581 PAGE

. ALTERNATIVE RZ: MCARTHUR SHORT TUNNELs WITH FI1SF RELEASES
AVERAGE GENERATICN IN MW DURING SPILLS

YEAR JAN FEE MAR APR MAY JUN JuL AUG SEP ocrT NOV DEC AVEYR

1 0. Co e 0. 0. 0o 190, 330, 0. 0o 0. 0. 43,
2 0. 0o 0. 0. 0, 0. De 275, 330, 0. 0, De 50.
3 0. 0. Oe 0. e 0. 0. 222, 29C, 0o 0. 0. 43,
4 Co 0. 2. . 0. Do - Do Oa . Do 287a ... . Oe.... .0e.. Ce 24,
5. e 0, 0. 0. 0, 0o 0. 1960 205, 0o 0. 0. 33,
6 0. 0. L. 0. i Do 0, 0. 330 0. 0. 0. 27.
7 0. 0. 0. 0. 0o 0. 0. 0. 238, 0. 0. 0. 20.
& Ce. 0. 0o 0. Go 0 0. 330 330, 0. 0o 0. 55,
o Ce 04 0. Ce o 0. 0. 330, 0. 0. 0. 0. 27
10 0. e. . 0. 0. 0. e .0e . ...... 0e ... ..Oa ... .00 cu..O6i_ .. Da.... .06 0.
11 0. 0 0. . Ce 0o 0. (i 0. 0. 0o 0. 0. 0.
ME AN 0. 0. 0. 0. 0. 0. 17, 153, 183, 0. 0. 0. 29,
MAX 0. e 0. 0. 0o 0. 190. 330, 330, 0s 0. 0. 55,
MIN 0. 0. 0. . 0. s Qe o - Be . ... . Be.. .86 v Do Do Oa Oe

P VA ORI U O U YU - e s S e e 1 e b s

13

CALYR

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
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CHAKACKAMNA PROJECT GPERATION STUDY
- F/HeHRCFYBECHTEL CIVILEMINERALS INCosSF, - -
PRCJECT 14875001 . ALASKA POWER AUTHORITY DATE 110581 PAGE 12

ALTERNATIVE B: MCARTHVUR SHORT TUNNEL. WITH FISF RELEASES
REMAINING SPILLS 1IN CFS

YEER JAN FEE YAR APR MAY JUN JuL . AUG SEP ocy NOV DEC AVEYR CALYR
1 0, Co De Do Ce (1Y 0o 3189, De De Do Ce ‘266« ,1960
2, 0- D. 0. 0- 0- 09 00 0. 660 00 Uo 00' 5. 1961
3 Ce 0o D Do 0o [\ Qe Ge Oe Da 0o 0o 0. 1962
4. Oe Co - . De - .. Oe PO 1R | PSSt | USROS ¢ USRS | PSRV U | B SIPRR | ¥ SRR | 0« 1963
5 [t 18 1 O 0o 1Y 0o Oe [ e Oe 0. 1S 1964
6 0. O 0. 0o - 0. Oe Oe Qe 445, Do [N (U 37 1965
7 0 0. 0. 0. O 0. 0. Go 0. 0o De 0o 0. 1966
8 Ce Oe 0o 0o C. [ 0o 6812, 32 0. O O 570. 1967
9 0, O 0. 0. 0. [ Ce 1364, 0. 0o Do Oe 114. 1968

.10 De Ge 8. - [ | PO Do - -uDeovn o Boice B o D PPN | PR | F RSP | I 0. 1969
11 Co C. 0. 0. [t 0. 0. Ce. Ce 0 0o Oe 0 1970

MEAN 1Y O 0. Oe 0. 0. 0 1033, 49, 0. Oe 0. 90.

MAX Ce Oe Qe Oe Go [\ [y 68126 445. (U0 De Oe 570

MIN . De Oe - nBe o v 0ovivo .06 oeeeceBoecee - Do B . . Ba [N 1 IR | PR | XY Oe

: !
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P T D
PRGUECT 14879C01
ENERGY IN MWH
YEAR JAN FEE FAR APR
1 147312, 130218, 124895. 108470,
2 147312, 124855, 108470,
-3 147212, 124895, 168470,
4 147312, 125£2%. 124895. 108470
5 147312, 130218, 124895. 108470,
6 147312, 125825« 124895, 108470
7 1473124 12%E2%, 124895, 108470,
8 147312, 125£2S. 1248959. 108470,
9 147312. 130X18. 124895, 108470,
10 147312, 125E2E. 124895. 108470.
11 147312, 12€£2%T 12489%. 106470
MEAN 147312, 1270%0., 124895. 108470,
MAX 147312+ 1306218. 124B95., "108470.
MIN 147312, 125€2%. 124895, 108470.

CHAKACHAMNA -PROJECT OPERATION STUDY
$:/HeHRCFeBECHTEL. CIVILEMINERALS .INCsoSFe .

ALASKA POWER AUTHORITY DATE 110581

ALTERNATIVE B: MCARTHUR SHORT TUNNELs WITH FISH RELEASES

MAY JUN JUL AUG SEP ocy » VMEV o th
132478, 36073 97674, 102478. 108470 128097. 142560. 160122,
102478 96073, . 97674. °102478. 108470. 128097. 142560. 160122,
102478, 96073, 97674. 102478, 108470, 128097. 142560+ 160122
1024784 .. 96073.......97674....2102478....108470.. 1280974 .. 142560.. 160122,
102478, 96073, 97674, 102478+ 108470. 128097. 142560 160122.
102478, 96073, 97674, 102478. 108470. 128097. 142560. 1€0122.
102478, 9€0T73. 97674, 102478. 108470. 128097. 142560+ 1€0122,
102478, 96073, 97674, 102478. 108470. 128097. 142560. 16€0122,
102478, 96073 97674+ 102478. 108470, 128097. 142560« 1€0122.
102478, 96073e. .. 97674...102478.._ 108470, 128097._.142560a._..1£0122.
102478, 96073 97674. 102478, 108470, 128097. 142560. 160122,
102478, 960?3. 97674. 102478. 108470. 128097. 142560. 160122,
102478, 96073, 97674 102478, 108470. 128097 142560+ 1€0122.
102478 .. .96073s ... 97674, - 102478,. 108470,

.128097.....142560. ._.1£0122.

PAGE

TOTYR

1448947,
1444453,
1444453,
1444453,
1448947.
1444453,
1444453,
1444453,
1448947,
1444453,
1444453,

1445679,

1448947,
1444453,

11

CALYR

1960
1961
1962
1963
1964
1965
1966
1961
1968
1969
12970

[
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PRCJECT 14879001

1

~y

[

(>
o POWER - IN MW
. YEAR JAN
(\
1 198,
. 2 198,
¢ 3 17¢.,
....... 4 158,
) 5 1e8,
¢ I3 178,
7 198,
. ] 198,
& @ 198,
10 . 198,
. 11 158
(
MEAN 198,
¢ MAX 18,
MIN 198,
(‘.
'€
(.
(
¢
C
r,
~
r
o
r )

FER

127.
187,
1e7.

187,

187,
187
187,
1P7.
187,
187.
187,

187.

187.
187.

CHAKACHAMNA PROJECT OPERATION STUDY

F/HoliQCFoRECHTEL CIVILEMINERALS INCesSFo
ALASKA POWER AUTHORITY

ALTERPNA

DATE 110581

TIVE B: MCARTHUR SHORT TUNNELs WITH FISF RELEASES

JUN

JUL

AUG

ocT

VAR APR SEP NOV
{

168, 151, 138, 133, 131, 138, 151 172. . 198
168, 151, 1328, 133. 131, 138. 151, 172. 198,
168, 151. 138, . 133, 131, 138, 151, 172. 198,
168, .151. 12R. . 133, 131e-vinan1380m ... 1816 1724 .. 1986
168, 151. 138, 133, 131, 138. 151, 172. 198,
168, 151, 138, 133, 131, 138, 151 172, 198,
168 151. 138 133, 131, 138, 151. 172, 198
168, 151, 138, 13%, 131. 138, 151. 172, 198,
168. 151, 128, 133, . 131, 138, 151 172. 198,
168, 151, 128, 133, 131, 138 151. 1724 198a...
168, 151, 128, 133. 131. 138, 151, 172, 198,
168. 151, 128, 133, 131 138, 151, 172. 198,
168, 151, 128, 133, 131, 138, 151 172, 198,
168, 151, 138, 133, 131, 138, 151, 1726 ... 198.. ..

- r
J 1 . L J ) U I

DEC

215,
215.
215.

215,

215.
215,
215.
215,
215.
215,
215,

215.

215
215.

PAGE

AVEYR

165
165
165,
165
165.
1650
1650
165
165
165
165,

165,

165.
165

10

CALYR

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
19760

O O 9

@ @ 9




FRCJECT 148790¢C1

WATER BALANCE

YEAR JAN

0.
c.
Ul
0.
0.

0.
n

0,
Do
Oo

O DD AP L NN -

e

MEAN Do

MAX 0.
MIN 0.

O,

MAR

0.
[4S
G.

e
0.
Do

0'
D.
Ce

0.
(L

CHAKACHAMNA PROJECT CPERATION STUDY
E/HeHECF oBECHTEL CIVILEMINERALS INCesSFe
ALASKA POWLR AUTHORITY

JUL AUG SEP

0o 0o 0. 0, 0o
0. 0. 0o 0. 0.
0. 0. 0o 0. 0o
0o Oo.oc o Baee ... 0o 0s
0. 0. 0o 0. 0.
0. 0o 0. 0. 0o
0o 0, 0. 0. 0.
Go 0. 0. 0. , O
0. 0. 0o 0. 0.
Co .. Ce .. .. Do . . 0w . . 0o
U. 0. 00 00 00
Co 0. 0. 0. 0o
0. 0 0o 0. 0.
0. 0. 0‘ OG 0‘

[
I
-
[
.

DATE 110581 PAGE

ELTERNATIVE R: MCARTHUR SHORT TUNKRELe WITH FISt RELEASES

NOV BEC AVEYR
0o Do Oe
09 0‘ 0.
0o [V Oe
Oe 0o 0.
B O Oe
Do Oe (1Y
0. 05 05
D 0. Oe
[V 0. (U
0. n. 0.
0. 0. 0.
D. 0° 03
O. 0. 00
Oe U | Y De

CALYR

1960
1261
1962
19632
1964
1965
196¢
1967
1968
1969
1970
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PROJECT 14879601

EelOoPe

YEAR JAN
IR444R6,
3402437,
3405319,
3369186,
3423797,
3373070,
3393940,
3405267,
3441617,
3361049,
2301881,

ek " .
=D ) O SN R N -

VEAN  3423817.

PAY
MIN

IHO44406.
3301049,

STORAGE Ik ACRE=FT

FFB

36720S1.
32398€5,
324C1C1.
31541S3.
3246581
3158027,
3218547
3234%20.
3273230,
3132755
3134E¢1.

3253208,

36720%1.
3132755,

MAR

2503609,
3073650
3073928,

3021802e

3672891,
3025346,
30462564
3063397
3106810,
2963905,
2968811,

2083737,

2503609,
2963905,

CHAKACHAMNA PRCJECT OPERATION STUDY
F/VoHECFoBECKTEL CIVILAMINERALS IKHCooSF.
ALASKA POWER AUTHORITY

DATE 110581

ALTERNATIVE B2 MCARTHUR SHORT TUNNELs WITH FISF RELEASES

APR MaY
3357932,
2920853,
2920€30.
2868258,
29207S3.
2872242,
2893152,

3277054,
2824773,
2787174,
2767700
2821878
2739877,
2798110,
2910300 2823682,
2952713« 29264592
2810801.--2715398.-
2815707« 2743549,
2931311. 2847790,
3357932,
2810801,

32770%4.
2715298

.

JUN JuL AUG SEP
1590235, 4033200, 4016273,
3099675+ 3689300, 4033200. 4033200
20586250 3669218+ 4033200« 4033200,
2849328.--3462870.-4012209.-4033200.
3103326 3560138, 4033200. 4033200
2743529. 3341621. 3783716« 4033200,
30783086 3510710e 3922686+ 4033200
2144879, 3865042, 4033200. 4033200

3194%207. 3802931, 4033200. 3995328,

4033200.

3066938.--3638240.-.3885616..- 3844473,

2947400s 3383303, 3669834« 3625181,

3075723+ 2632416, 3952114, 3973968.

4033200,
3625181.

2596235,
2743929,

4033200, 4033200.
3341621...3669834.

ocT NOV
3617430,
3543396,
3519477,

3754049,
3782633,
3759904,

3572295.-3816709...

3622428+ 3765593,
3975861e 3800460,
3965961« 3809186,
3971311. 3832684,
3868016« 3698073,
2841176..-3702533,
3813341 3341792,
3851881« 3733056,
3975861« 3832684,
3513341, .3341792,

DEC
3571403,
3589288,
3561456,
3624225,
3570158,
3562974,
3555489,
3631653,
3494118,

3494213,

3122697

3531607,

3631653,

.3122697.

D

PAGE 8
]
]

AVEYR CALYR

N

3722577, 1960

1469332, 1561

3455203, 1962 D

3415984, 1963

3456245, 1964

2373358, 1965 9

3438829. 1966 :

3495793, 1967. :

3482320, 1968 D)

3366425, 1969

3214007, 1970
D )

3444552,

3722577, 9

3214007
3 )
9
»
5)
D
D
Q
)
2
B
D)
3

1L )




PROJECT 14879001

NET EVAFORATION 1K AC~FT

<
™m
>
=

[ :
=D D W NN OB (NP

MEAN

MAX
MIN

APR

CHAKACHAMNA PROJECT OPERATION STUDY

LAV ot ECFeBECHTEL CIVILEMINERALS INCo9SFo
ALASKA POWER AUTHORITY

ALTERMATIVE B

MCARTHUR SHORT TUNNEL

DATE 110581

WITH FISF RELEASES

Qe

~Da

3 L W
PAGE
DEC AVEYR
e 0o
03 0.
D "
00 0.
UI 0-
0 0.
0. 0.
0' 0.
0. 0.
n. 0‘
0. 0o
OO 0.
0o 0o
R Y 0o

CALYR

1960
1561
1962
1963
1964
1965
1966
1967
1968
1969
1970

PRGN
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CHAKACHAMNA PROJECT OPERATION STUDY |
e : Ce = . h/HeHRCFoeRECHTEL CIVILEMINERALS - INCooSFo T e e
PRCJECT 14879001 ALASKA POWER AUTHORITY DATE 110581 PAGE 6

ALTERNATIVE B¢ MCARTHUR SHORT TUNNELe WITH FISF RELEASES
FISH RELEASE TN CFS

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC AVEYR CALYR

T4

O 9 9

O

: 2
1 365 307. 267. 393 1094, 1094. 1094, 1094, 1094, 3656 365 365 658. 1960 )
2 3FGe "365. 365, 346 1094, 1094, 1094, 1094, 1094, 365, 365 365 667. 1961
3 365 365 365, 470, 1094, 1094, 1094, 1094, 1094, 365 365 365 677. 1962 N
e 4. 3h5. - 357 ¢ v «3156 e n33F 0109803 0Fh e n 10946l 0880 10F46 ... 365 =..365. 365.. - . 662, 1963
5 364, 3€5. 332. 477, 1094, 1094, 1094, 1094, 1094. 365 365 365 675. 1964
6 3£5. 215 337 398« 1094, 1094, 1094. 1094, 1094, .- 369 365. 365 657. 1965 0
7 365, 32€a 350, 410, 1094, 1094. 1094. 1094, 1094, 365 365 313. 664. 1966 )
g 365 3eS. 365 R8O, 1094, 1094, 1094, 1094, 1094, 365, 365 3650 712. 1967
ki 365 Z6C. 365, 630, 1094. 1094, 1094, 1094. 1094. 365 365 365e . €91, 1968 D
10 - 3RS, 3€5,. w3696 - 652410984 —n1098 6.~ 10980 -1 BT840 10984 .. 3656 —. . 3658 —.....365. 693. 1969
11 365 3€C. 365 899, 1094. 1094, 1094. 1094, 1094, 3650 365, 365 713. 1970
MEAN 365, 343, 345, 526, 1094, 1094, 1094, 1094, 1094. 365 365 V 360 679
MAX 365, 3€5. 365, 899, 1094, 1094, 1094, 1094, 1094, 365 365 365 713,
- MIN _ 364, 21%e¢ - .- 267o - 327. - 1094, . 10%4e ....10%4, . . 1094... .. 1094,... .. 365e..... 365e.. . .3136 657,
2
. f
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CHAKACHAMNA PRCJECT OPERATION STUDY
H/HeHRCFoBECHTEL CIVILEMINERALS INCosSFe .o
PRCJECT 14879C01 ALASKA POWER AUTHORITY DATE 110581 PAGE 5

ALTERNATIVE BZ MCARTHUR SHORT TUNNELe. WITH FISE RELEASES
SPILL IN CFS

YEAR JAN FER VAR APR MaY JUN JUuL AUG SEP ocT NbV h A“DEC AVEYR CALYR

1 2, 0 0. 0. 0. 0. 826, 6113, 0. 0, Oe 0. 579. 1960

2 0. Go 0. De 0. © De 0o 20824 2796, 0o Oe 0o 406 1961

3 0. D 0. 0. 0 0. 0o, - 1218, 2113, 0. © Qe 0. 278. 1962

4 0. L. Ce . Qe o Qe B0 Do Do . 20656 oo Oe... ....0e .. __.. 0e 172« 1963

5 Oo 00 0. 00 Uu 0- 00 8310 8'17!& 00 00 00 137. 1964

6 0. Ueo 0. Oe 0s Do 0. 0. 3180. [ Do Co 265« 1965

7 0. Geo 0. 0. 0. 0. 0, 0s 1321, 0. 0s 0. 110, 19¢6

8 0o . 0. 0. 0, C. 0. 0 9736, 2762, - O, De 0, 1041 1967

9 o, c. 0. 0e Do 0. 0. 4288, - 0. 0. 0. 0o 357. 1968

1c (1. 0. LIPS E Oo GQ -,.Dc - B 0.. D. N 0- orm—r D,‘.A_.,. MD. P, 0- 00 1969

11 0 0, 0. 0. Ce 0. 0, D, 0, 0o 0. 0 6. 1970
FEAN 0. 0. 0. 0o Go 0, T6e 22060 13680 0o Do . 0o 3040
¥AX C. 0. 0. 0o 0. 0 836, 9736 3180 0, 0, 0. 1041,
R | P Be - .. .Oa._ B O | PO 0.

MIN Ce. Ce. 0. RN P Y D¢ e . D

S N Cer e s e el e S es iein et nea s e e i w2 Ss L1 e Mg satemen e cararea e e e s hm o s s A=k e %t s e n e emas L rais s e 25 S et

b
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CHAKACHAMNA PRCJECT OPERATION STUDY
: F/Rebh&CFoRECHTEL CIVILEMINERALS INCeoSFo e P
PRCJECT 1ag7900] ALASKA POWER AUTHORITY DATE 110581 | PAGE 4

ALTERNMATIVE B MCARTHUR SHORT TUNNELs WITH FISE RELEASES
POWER RELEASE IN CFS

YEAR JAN FER MAR APR MAY JUN JuL AUG SEP ocCY NOV DEC AVEYR CALYR
1 3104 29¢c8., 2739, 2448, 2232, 2160. 2075. 21390 2335, 2682, 3180 3475, 2630. 1960
2 32¢0. 3151, 2809, 2673, 2345, 2269, 2125, 21306 2335, 2682 3180 3475, 2694, 1961
3 3260, 21%1. 2809, 2573 2345, 2269%. 2125, 2180, 2335, 2682, 3180. 3475 269%., 1962
4 - 3260 3151, © 2809, 2573 23450 - . 22696 21770 - 218060...n23358.. . 26824 .~..-31806...... 3475, 2783. 1963
5 32600 3181, 2809, 2573 2345, 2269, 2177. 2180, 2335, 2682, 31800 3475, 2703, 19¢4
L] 3260 2151, 2809, 2573 2345, 2328. 2231, 2232, 233¢€. 2682, 3180, 3475, 2717 1965
7 32¢0a 5151 2809. 2573, 2345, 2269« 2177, 2180, 2335, 2682, 3180 3475. 2703« 1966
8 320, J1%1. 2809. 2573 2345, 226%. - 2128, 2130, 2335, 2682 3180 3475, 2694. 1967
a 3260. Zn72. 2809. 2573 2345, 2213. 2125, 2130 2335, | 2682, 31800 3564, 2€691. 1968

--10 3260 3151. . 2881s - 25734 .- 24060--- - ~226%-- .- 21256 .. .21806.. .. 23906 ..-..278606 .. 3180, ... ...3564, 2727, 196°%
11 3260, 31€1. 2881. 2873 2345, -2269. 21177. 2232, 2390, 2813 3260, 3658, 2751« 19270

MEAN 3246 3130, 2815. 2562 2340, 2260 2149. 2171. 2345, 2699, 3187 3508, 2701,

MAX 3260, 21F%1. 2881. 2573. 2466 2328 2231, 2232, 2350 2813, 3260. 3658, 2751.

MIN 31C4. 29¢%t. 2739, .. .2448... 2232¢ . . 21€06. _2075e.... 2130e... _.2335s ..26824s... ..3180. ... 3475, 2630

S
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CHAKACHAMNA PROJECT CPERATION STUDY
E/HeHRCF ¢ BECHTEL CIVILEMINERALS INCesSFo

PRCJECT 14875001 ALASKA POWER AUTHORITY  DATE 110581 PAGE

ALTERNATIVE B2 MCARTHUR SHCRT TUNNELs WITH FISF RELEASES
INFLOWS T0O THE LAKE IN CFS

YEAR JAN FER MAR APR MAY JUN JuL AUG SEP ocT NOV DEC AVEYR
1 400, 307, 267, 393, I637. 6837, 112C9. 9337, 3145. 1439. 799 870. 3220
2 877. 585 470 346, 1661. 7983, 12808. 10899. 62254 1586, 843 696 .- 3767
3 633 541 471 470 265, 7925, 13149, 10411, 5542, 1197. 863, 613, 3590,
4 458, 2E7. 315. 337 1801 4735. 12249, 12208 5847, .. 20560... 930. .. . 710 3587
5 3€4. 425, 332. 477 1630, 8093, 10700, 11798, 4246, 1245, 909. 662, 3424,
6 419, 21%. 337. 398, 1266 3490. 1204€. 10516. 10802 2114. 597 466 3641,
7 388, I3E. 350, 410, 1893, ag72. 16203, 89744 6608, 1953, 910, 313, 3459,
8 521. 445, 384, 880, 203¢C, 8761, 14931. 15695, 6191, 2040 1215. 571. 4473,
S 524, S16. 467, 630, 2996, 7808.° 13117, 11257, 2793 976 689. 612, 3532
10 465, 4E€ S00. 652, 1548, .9271..  .12510.. ... 72917, .. 2793s . . 30576 .. ... 12154 .. 541, 3396
11 497, 504 550 £59. 2265, €789, 16360 7986, 2734, 1359, 742 460. 2929
MEAN 511 420, 404, 536 2076 7251, 12307, 10671, 5175, 1729. 883 © 592 3547
VAX 877. 589, 550 899. 2627 5271, 14931, 15695, 10802,  3057. 1215. B70. 44730
MIN 364, 219. . 267 337 1265, . ...3490... .10303. ... 72970. . 2724, .. .976. .. 597s .. . 313. 2929,

CALYR

1960
1961
1962
1963
1964
1965
1966
1967
1968
196¢
1970
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PROJECT

RESERVO

1
1
1
1
2
2
2
3
3
3
3
4

TATILWAT

MONTHLY

365,

MONTHLY

0o
MONTHLY

0o

CHAKACHAMNA PROJECT OPERATION STUDY
~ H/HeHACF o BECHTEL -CIVILEMINERALS .INCooSF o . -

14873401 ALASKA POWER AUTHORITY DATE 110581 PAGE 2
ALTERNATIVE B: MCARTHUR SHORT TUNNELo WITH FISF RELEASES

IR STORAGE~ELEVATION-AREA:

AC=-FT FEETY ACRE

0. 760 0

2025, 765 810,

73030, 770. 1300, . . - e o oo e oo —emnee e e e e e
27200, T&Co 26906 :
111000, BDC.e S670.
241000, E2GCe 7220
397000, 440, 827C.
572200, E60a C280 .
765C0C . £H0e 1040C o e e e e e e e e
SERCO00. 0. 11590,
224000, S0, 119£0.
467000 S4f, 12320,
7170C0. G0 12650,
ST2000. Q80 12960
236C00. 19000, 1328C. . . . R . [, [
€0400C, 132Ca 13520
77000, 1¢40. 13740,
(53000, 1060 13G60,
335000, 1080 14170
€20000.. 1100, 14390, '
10000, 112G 14620,
6332CC. 1128, 15212.

ER~FLOM RELATICASKIPZ

FFET CFS
210, 0. ,
21C. 100000,

MIRTHUM INSTREAM FLOWS IN CFS2

265, 3€6%. 10%4, 1094, 1094, 1094 10S9., 1094, 265. 365. 365,

DIVERSIOUN RECQUIREMERTS IN CFS:

0. Ce 0. 0. Oe D 0o Ceo 0o O 0,
RESERVOIR FEVAPCRATION IN INCHES:

2, (o Co Ue 0. 0a LY Qe Oe 0o Oe

)

QO O W

L e I~ ™ I

-

O
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FRGJECT 1487°0(1

INSTALLED CAFACITY! 23235006. KW

ANNUAL PLANT FACTCK: o5
OVERLOAL FACTICR: le00
PLANT EFFICIENCY? «85C

FRICTICAN LOSS 'CCEFFICIENTS: 000002370

MONTHLY LQAD FACTGRS:
2920 LAT0  J7EQR < 7CC  +B40 620
INITTAL LAKE STCRAGE 240332004 AC-FT

MINIMUM LAKE STCRAGE @ 0« AC-FT

MAXTMUNM LAKF STCRAGE $4033200. AC-FT.

CHAKACHAMNA PROJFCT OPERATION STUDY
/e PRCF sEECHTEL CIVILEMINERALS INCeoSFo
ALASKA PCWER AUTHORITY DATE 110581

ALTERKLATIVE B: MCARTHUR SHORT TUNNELs WITH FISKF RELEASES

640 700  L800- .92C 1,000 . . o e

PAGE

1

O

¢ ¢ O v v

¢ O C
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CUAKACHAMMA PROJECT CPERATION STUDY
F/NHECF s BECHTEL CIVILEMINERALS INCsoSFo

PRGJECT 14879001 ALASKA POWER AUTHORITY N DATE libsﬂl PAGE

ALTERNATIVE AZ MCARTHUR SHORT TUNNELe W/0 FISF RELEASES
SURPLUS ENERGY IN MWH )

YEAR JAN FER MAR APR MAY JUN JUL AUG SEP oCcT NOV DEC TOTYR
1 0. O0a Oe 0o 0. 0. 7227%. 173384, 4167. ; Do 0. 0o 249830,
2 Ge Go 0. Ce Oo 0s 0o 118747, 156522, Oe Oo 0. 275269,
3 (U [ (U 0. Do ’ 0, 1 643306 126489, 0. [ [\ 190819,
4 0o Do [ . Oe e Oe i Do e _Deieeie . 0o 1102656 B0 e 00 . De . 110265
5 Ge 0. De (L 0. [UrS O 463086 661630 0. i Oe 11.24710
3 0o U O 0o 0. 0. 0o 0. 156522, 0. 0, 0. 156522.
7 Ce. 0. 0. 0. 0o [N 0o De 88832, 0. 0. Oe 88832.
! 0. 0e Cs Do UK [ Do 173384, 156522, 0o Do 0e 329906,
Q G [ Do, S Co [P 0o 173384 0. [V 0o Ds 173384,
10 0o Go 0o Oe Qo o De [t ce O [ [P | (PR PO | PR | PN 0.
11 O 0. Do 0o (U (1 Qe [ 0. (1Y 1Y Do . 0.
MEAN 0o s LS (1 [UN 0o €571, 68140, 78680, 0. (U [% 153391,
MAX 0. 0. LIS De 0. Oe 72279 173384, 156522 0, O 0. 329906,
MIN 0. O Ce Je Ce IR ¢ PN . Be . .. .. ....10.‘ [N .0 JREUIRUIN | PR, nBoii. B 11

b

14
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1960
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1964
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1966
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1969
1970
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PRCJECT 14877001

AVERAGE GENERATIGN

-
™
>
-

— 00X NN N A =

b

£
m
>
=

MAX
MIN

JAN

0.
0.
0o
c.
0.
0'
0,
0.

n
ve

O.
O,

(U

G.
C.o

o~
i

Ik MW

CURING SFILLS

MAR

0.
Go
Ce
1Y
O.

CHAKACHAMNA PROJECT OPERATION STUDY
F/HeHECF«BECHTEL CIVILEMINERALS INC.sSFs -
ALASKA POWER AUTHORITY

ALTERNATIVE A: MCARTIHUR SHORT TUMNELes W/0 FISH RELEASES

MAY JUN JUL AUG SEP

0, 0. 256, 400, 188,
Go O 0, 327 400
o 0. 0, 253, 358,
0o JRUR | RPN RININY | [PQRPUNRRURIN | PO . 3366 - e e
0o 0. 229. 275
0. 0. . D " Be . 400.
0o 0. 0. 0o 3060
0. i 0 0. 400, 400
0. 0. 0. 400, 0.
[« [P SO | ISR | DO | IO | PO
a. 0. [ 0. ’ 0o
e 0. 23, 183, 242
0. 0, 256« 400, 4000
Co B | SO | [POOR | IS ... Do

N | P

DATE 110581

RN 1 F S

Oe

Oe

RN |

PAGE

AVEYR

70.
61.
51
. 28
42,
33
25
67.
33

0.

37

700

0.

13
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1560
1961
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CHAKACHFAMNA PROJECT OPERATION STUDY
h/HeHRCF+BECHTEL CIVILEMINERALS INCooeSFos . . . .
PRCJECT 14875601 ALASKA POWER AUTHORITY DATE 110581 PAGE 12

: ALTERNATIVE A: MCARTHUR SHORT TUNNELe W/0 FISF RELEASES
REMAINING SPTILLS IN CFS oy

YEAR JAN FEE FAR APR MAY JUN JuL AUG SEP ocy NOV DEC AVEYR CALYR
1 0. 0. 0. 0. 0, 0o 0, 3170, 0o 0o Do 0, 2644 1960
2 . 0. 0. 0o . 0. 0. D 38, 0. 0. 0, 3. 1961
z Co 0. 0. 0o i 0. 0. 0, Oe 0. Do 0. 0. 1962
4 0. o 0. . De 0. o Be e B Do o oo . Oeew . .. De ... Do 0. 1963
5 0. Co * 0. 0. 0. 0. 0. 0. De 0o 0o 0. 0. 1964
6 0. G O 0 0. 0. 0. 0. 108. Do . 0. . O 9. 1965
7 0. 0o 0. D 0. 0. 0. . Qe 0o 0, . D 0. 0. 1966
e 0. 0. Co 0o 0o o. 0. 6619, 4, 0. O, De - 552. 1967
9 0. Co De 0. e, 0 0, - 1011, 0. 0. 0. . 0o B4. 1968
10 0 hi 9. 0. 0. 0. 0 . ..Be ... Be  woBouce. O0a.... .. De 0. 1969
11 0. fe De C. 0w 0o 0. 0. 0. 0. 0. C. 0. 1970

MEAN Go Coe (¢S D (L 0. (418 982 14, Ceo Qo Oe 83,

MAX 0, Lo . R Co i 0o 6619, 108, 0 : 0. 0. 552,

MIN e. G Je 8. Ge Ge Go N | .Be e fei B . . De 0o

SEECEER

-



PRCJECT 14H79001
ENERGY IN MWH-

YEAR

JIAN

1 1785€0.

2 178%5¢€0.

3 178560,

4 - 178560,

5 178860,

(] 178560,

7 178560,

8 178560,

9 178%560.

10 178560,
11 1785¢0.
MEAN 1785¢0.
paX 178%€0.
- VIN .178560.

FEP

1579€2.
152515.

182515,

15251¢%.

1579¢€2,
152¢1€¢.
15251%.
15251¢%.
157%€2.
1528156,
15251E.

154CCC.

1579€2.
15281%.

MAK

151388,
151388,
181388,
151388,
151388,
11388,
151388,
1£13€£8.
1513848,
151388,
121388,

151388,

151388,

151388,

APR

131478,
131478,
131478,

131478,

131478,
131478,
131478,
131478,
131478,
131478,
131478,

131478,

1314178,

- 1314178,

CHAKACHAMNA PRGJECTY OPERATION STUDY
F/NgHRCF «+BECHTEL CIVILEMINERALS INCesSFe
ALASKA POWER AUTHCGRITY °

ALTERNATIVE A2 MCARTHUR SHORT TUNNEL.

MAY JUN JUL AUG

SEP
124216« 1316452+ 118393« 124216 131478.
124216 116452. 118393. 124216. 131478,
124216, 11€452. 118393, 124216+ 131478,
12421€6. -11€452+ .118393...124216. 131478.
124216, 11€452. 118393, 124216, 121478,
124216, 11£452. 118393, 124216« 131478,
124216+ 11£452. 118393, 124216« 131478.
1242164 116452+ 118393¢ 12642160 131478,
124216, 116452. 118393, 124216« 131478,
124216 116452....118393. . 124216,....131478.
1264216, 11€452. 118393. 124216 131478,
124216+ 116452+ 118393, 124216« 131478.
124216, 116452, 118393, 124216, 131478.
- 124216...-.116452...118393. . 124216,..131478.....

DATE 110581

W/0 FISF RELEASES

'HUCTWW" Nbv

DEC
155270, 172800. 194087,
155270. 172800. 154087,
155270. 172800+ 194087,
1552704172800 .. 194087,
155270, 172800« 194087,
155270. 172800. . 154087,
155270, 172800. 194087,
155270 .172800. 194087,
155270. 172800 154087,
155270, ...172800. ..194087.
155270. 172800. 194087,
155270, 172800 194087,
155270. 172800« 194087,

155270s ...172800.....194087.

PAGE

TOTYR

1756299,
1750852,
1750852
1750852,
1756299
1750852
1750852
1750852
1756299%.
1750852,
1750852,

1752338,

175€299.
1750852

11

CALYR

1960
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19¢8
1969
1970




PRCJECT 14879001

POWER IN

YEAR

[l =N BRI N o N I SN S RUC I

[

MEAN

MAX
MIN

MW

JAN

2"0.
2“0'
240,
2“0.
240,
240,
240
240,
240,
240
240,

240

240,
240,

FER

227,

227
227
2217,
227,
227
2270
227
227
227
227

227

2270
227,

a

MAR APR
203, 183,
203, 183,
203, 183,
203. 183,
203, 183,
203, 183,
203. 183,
203. 183,
203, 183,
. 203e¢ ... 1834... .
203, 183,
203. 183,
203, 183,
203, . 183

CHAKECHAMNA PROJECT GPERATION STUDY

F/UeHRCF o BECHTEL CIVILEMINERALS INCooSFo
ALASKA POWER AUTHORITY

ALTERNA

167
167,
167
167,
167,
1e7e
167
167&
167,
167.
167,

167.

167
167,

TIVE A: MCARTHUR SHORT TUNNEL,

JUN
162,
162.
162
162
162,
1€2a
162.
162'
162. .

16260

162,

162.

162.

1626 ..

JuL

159,
159,
159,
159,
159.
159,
159.
159,
159,
~159.
159,

159.

159,
e 189,

167
167.
167.

[ - A

167
167.
167.
167.
167.

16T

167.

167,

167

co 16T

AUG

DATE 110581

W/0 FISKF RELEASES

SEP

183
183.
183.
.183.
183.
183,
183
183,
183,

. 183 ..

183,

" 183,

183
183.

TocT

209.
209.

- 209,
.. 20%. ..

209,
209.
209,
209.
209

209a ...

209.

209.

209,

( R ) . — L A L. /,)‘ L i

2096. -

NOV

240.
240.
240

2404 ... ...

240,
240,
240.
2400
240,

240a... .

240,

240,

240,

24\0>. S

" DEC

261
261,
261,
261
261,
261,
261,
261.
261,

..261a

261,
261,

261,
261

PAGE

AVEYR

200,
200.
200,
200,
200.
200,
200,
200.
200,
200.
200.

2000

260,
200.

10
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PROJECT 148794601

WATER BALANCE

<
m
>
-}
[
™
=

e .
OO NN SN
o
o

MEAN 0.

MAX 0.
e - MTN 1

CHAKACHAMNA PROJECT OPERATION STUDY
H/HeiRCF4BECHTEL CIVILAMINERALS INCoeSFe .
ALASKA POWER AUTHORITY DATE 110581

ALTERNATIVE Az MCARTHUR SHORT TUNNELs W/C FISF RELEASES

MAY JUN JUL AUG SEP 0CT NOV DEC
G. 0. 00 OO 0. 0. Uo 0.
0o Ce 0. 0o Oe Do 0. 0.
Qo 0. 1 De . " Qo De 0. 0
(8 USRSV + PR | PO | SO RNRCNUR | IPURNRS | P, ._.Uo»w . ... De.
0o Co 0o 0. Oe 0o 0. Ce
0‘ g. 0. 00 0. 0. 0. 0'
0. 0. 00 0. 0. 0. : O. 0.
O 0o Ce Do Oe Oe [ 0.
O G Co 0 Oe 0. [ O
0 ... -0e R PO SN + PN « PSSO | | 0a
0. 0. De 0o Do 0. Oe 0.
00 0° 05 0. 0’ 0. 0‘ 0.
0. Oe 0. 0. 0e 0. O Oe

S | (PSRN | PO, Bo-o vvooDooiee. Do Do B e Do

PAGE

CALYR

1960
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1965
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EeQoPe

YEAR

bt b N
DD DD BN e

ME &N

MAX
MIN

PRGJECT 14879C01

JAN

Je23221.
3331718,
3317673,
32743%9.
3336069,
3278243
3306254 .
3314404,
2353550,
3246121,
3318920,

3354€64S.

3823321,
3246131,

STORAGE IN ACRE-FT

FFB

2625312,
3149106,
3133385,
3078897,
3128121,
3075077,
2109¢25.
3124011,
3160316,
3057793,
3131552,

316228E,

3622312
2057792

VAR

2425285,
2966291,
2943921,
2880837
2941106
2878370
2913717,
2930194,
29717276,
2871108,
2947%82.

2971835,

3439385,
2871108,

APR

3284714,
2795474,
2784482,

2713484 .-

2782084,
2714647
2750708,
27951581,
2827358,
2722499,
2814070,

2817152,

3284714,
2713484,

CHAKACHAMNA PROJECT OPERATION STUDY
H/HoHECF «BECHTEL CIVILEMIMERALS INC.eSFo . . . o
ALASKA POWER AUTHORITY : DATE 110581 PAGE

ALTERMNATIVE A2 MCARTHUR SHORT TUNNEL. W/0 FISF RELEASES

MAY JUN JUL AUG * SEP oCT NOV DEC AVEYR

22126637, 2E5BEES1. 4032200, 4033200 4033200 35198844 3734772. 3524610, 36958241,
2734289+ 3044413, 3672605, 4033200 4033200, 3528923+ 3746429, 3525568, 3413767,
2€81421. 2988093. 3633277. 4033200+ 4033200 3505004s 3723654+ 3450595, 3388909.
2643365. 2755850..-3907174..3994312. 4033200s 35578224 .3780505. .3560504. 3340029,
2713763. 3030432, 3525033, 4033200 4033200 3907956« 3729343. 3499297, 3389134,
2612861, 2651264, 3285913, 3765014« 4033200 2S¢£1388., 3764256. 3529253+ 3295790,
2686245« 3001665, 3471855, 3921630 4033200 3551489, 3772981, 3528571« 3370665,
27139128, 3095546 3854284, 4033200, 4033200 3956838. 3796480, 3567933, 3436697
2635420, 3135142+ 37823414 4033200 4029735, 3887950 3696247 3463126 3431838.
266£1418..-3048183,. 3658052..-3943232,. 3939767 3525938..3765579..3535188. 3364574,
2777185 301€272., 3489967 3817504« 3806440 3683224+ 3488577. 3246018+ 3294813,

2765612+ 3032137+ 3619427, 3967354« 4003776 3507856« 3727166« 3497333, 3402223.

3236637, 2586651 40322004 4033200e 4033200s 3561388« 3796480+ 3567933+ 3698241,
QF12861, 2651264, 3285913. 3765014 3806440 3€83224..3488577+ 3246018, 3294813,

CALYR

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

~
s

O U 9 O O 9 9 9 9O

vt s e e 1



CHAKACHAMNA PROJECT OPERATION STUDY
/e H&CF ¢BECHTEL CIVILBMINERALS INCesSFe
N PRCJECT 14879C01 ALASKA POWER AUTHORITY DATE 110581 PAGE 7
ALTERNATIVE A2 MCARTHUR SHORT TUNNELsy W/C FIS+ RELEASES
- NET EVAFPORATION IN AC-FT

YEAR JAN FEE MAR APR MAY ~ JUN JUL AUG SEP oCTY NOV DEC AVEYR CALYR
1 Do 0o 0o Co 0o 0. 0. 0. O Oe - U Do 0, 1960
2 O 0. 0. 0o 1Y - Ba [P ) O [ [ (11 : 0o Do 19¢1
3 18 0- 0. 0o 0. 0. Oa Oa Oo 00 0. : 00 U- 1962
S 4 . [\IN [{JP USSR | WU ) WUV ¢ DRI | SRSV | JPUSUDSUSPIONIS : UUSUISY | IPUPISPIIRIGUUS | P SR | JPUNUNIIPI | B . De 1963
5 0. O¢ ’ 0. 0o 0. 0o (i O Oe Oe 0. Oe 0. 1964
[ 0. 1Y 0. Oe Ce Do (U 0o 0. O0o. 0. Co 0. 1965
7 0. O 0. 0. O, 0o [ 0, De O Oe 0. 0. 1966
8 0. 0. O. De 0. O De De Do 0. De Oe 0 1967
a O Ue 0o O 0. 0. 0o 0o Do Oe 0. Do 0 1968
.10 Oe 0. Oe Do -+ - Do iem B e 0e .. oo Bo o wnBow o Boee B . Do = C. 1969
\ 11 O, 0. 0. 0. O 0. 0. 0o 0o 0o 0o 0. 0. 1970

MEAN 0. 0, 0o 0. 0, 0, 0. 0. " 0. 0o 0. 0. 0.

MAX 0o 0« 0. 0. O 0. 0. 1Y 0o [ 0 Do 0.

- . MIN Do 138 . Qo . Qe & Ce AU | I e. .. .06 .- . Qe (SO | 1PN : JPANURON | 'Y Oe

Q @9 I

O © OV VU 9 9 9 9



O CHAKACHAMNA PROJECT OPERATION STUDY
. \ _ K/HyHSCF oBECHTEL. CIVILEMINERALS .INCasSF o e
o PROJECT 14675001 ALASKA POWER AUTHORITY DATE 110581 PAGE 6
J . '
ALTERNATIVE A: MCARTHUR SHORT TUNNELs W/0 FISF RELEASES
o FISH RELFASE IN CFS
o YEAR JAN FER VAR APR MAY JUN JUL AUG SEP ocT NOV DEC AVEYR CALYR
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0o 0o 0. 1960
2 0. 0. Go 0. 0. 0. 0. 0o 0. 0. 0. 0. 0, 1961
¢ 3 0. e, 0. 0. 0. 0. 0. 0. 0. 0. 0, 0. 0. 1962
4 0. Ce 0. 0. 0, oo e De e oo oo o Do e . e 0. 1963
. 5 0. 0. 0. 0o 0. 0. 0o 0. 0o 0. D 0. Co 1964
¢ 6 0. 0. 9. 0. 0. 0o 0. 0o © De 0. 0o 0. 0. 1965
7 0. Ce 0. 0o Ge 0o 0o [ (19 0o 0. 0. Do 1966 -
‘ 8 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0o 0. 0., 1967
« 9 0. n. 2. 0. i 0o 0o 0. 0. 0. 0. 0. 0. 1968
10 0. 0. 0. 0. 0o 0o 0. 0. e oo Qe Do - D 6. 1969
¢ 11 0o Go 2. c. 0. 0. 0, 0. 0. 0. 0. 0. 0. 1970
MEAN 0. 0o 0. 0. Po 0. 0. 0. 0. 0. 0s Co 0.
( FAX 0. c. 0. 0. 0. 0o 0. 0. 0. 0. 0, 0. 0.
. MIN 0o Co Ge 13 43N . 0o wive' Do oD@ coee. . . De Do cnle e . O 0o
(r
(
o

ks

~

A

’, (A D Y S S G S D S (D S D B A AR R (O B

‘ .

J O 9 9

~



PROJECT 14879001 .

SPILL 1IN CFS

YEAR JAN
1 0.
2 0.
2 0.
4 . 0.
5 0.
£ 0.
7 0o
8 0.
9 0.
10 0.
11 0,
KEAN O
MAX 0.
MIN - Lo

.

CHAKACHAMNA PROJECT OPERATION STUDY
F/HgHA&CF oBECHTEL CIVILRMINERALS INCoeoSFo
ALASKA POWER RUTHORITY

ALTERNATIVE A2 MCARTHUR SHORT TUNNELs W/C

APR RAY JUN JuL AUG SEP

oCcT

LY M 0. 1417, 6740, €6e 0o
D 0. 0. 0. 2437, 3374 O
0o 0. 0. 0. 1248, 2691, 0.

Do . . S De i Bo s 00w nn-Deonn 23426 I | P
0o . O O Ce 874, 1395, 0,
0. De 0. Ce Ce. 3444, Oe
1% O O ) NS (108 1882 [
0. 0. 0o Oe 10188, 3340 0o
0. Ge Ce Oe 4580 Oe Do

B/ WP | DR | DASTRTTUTR | USSR | SN | PRSI | PO
D) . 0. Oe " O 0. D, Ce
0. 0. 0o 129, 2370, 1685, Oe
Oe 0. D 1417, i0188. 3444, 0.
0o . Ce JEORPURNN ¢ IPSUSRRY | 1PN | IOV | I R | PSSR

FISt RELEASES

e
L
r

DATE 116581

NOV DEC
[N Do
Oe 0,
0. 0‘

N XY -~ O

" De 0.
Oe 0.
0. 0.
0. 0.
[ Oe

JRN | P | 1Y
Oe Oe
Oe 0o
Do O

Oo el

PAGE

AVEYR

685,
484 ¢
328‘
195.
189.
287.
157.
1127,
382.
'
o.

349,

1127.
0o

CALYR

1960
1961
1962
1962
1964
1965
1966
1967
1968
19€9
1970




N

PRCJECT 14872€01

POWER RELEASF 1IN

-
m
b4
=]

[l BN B~ 0 W G R T R

—

MEAN

VAX
MIN

JAN

3R1Z.
4014,
4014,
4C14.
4014,
4014,
4014,
4014,
4014,
4014,
4014,

39S6.

4014,
3813,

CFS

" FER

ZEEC .
3877,
3877,
3877.
287E
6717
3877
3877
3816
3877,
3877,

3IREC,

2877
3680,

MAR

2356,
3443,
2836,
2536
2936
3536
3536
3536
3444,
3536,
1536

3503,

3536,
3356,

APR

2592,
3149,
3149.
3149.
214%.
2149,
3149,
3149,
3149.
3149,
3149,

3135,

3149.
2992,

CHAKACKFAMNA PROJECT COPERATION STUDY

EF/HGHE&CF «BECHTEL CIVILRMINERALS INCesSFo
ALASKA POWER AUTHORITY

ALTERNA

MAY

2793,
2941
2%1.
2941,
2941,
2941,
2941.
2941,
2865,

.2941,. .

2865,

2914,

2541,
2793

TIVE A MCARTHUR SHORT TUNNELS

JUN
2635,

2771.
2771,

2845, .

2771,
2845,
2771.
2771,
2771

2771,

21172,

2845,
- 2635,

B D WAppe.

2530
2591.
2656
2686
2656,
2724,
2656
2591,
25%1.

2656

2627,

2724
2530,

JuL

2591..

AUG

W/0 FISF RELEASES

sEP

oCT

DATE 1105681

NOV

2597, 3079, 3282, 3910,
2597, 2851 3282, 3910
2659, 2851, 3282. 3911,
2659, 2851, . 32824 .. 3910 .
2659, 2851, 3282, 3911,
2724, 2851, 3282, 3910,
2659, 2851, 3282, 3910,
2597, 2851. 3282, 31910
2597, . 2851 3282 3911l
265%,... ... 28514 ... 32824 ... 3910a .. ..
2659, 2920 3363, 4013,
2643, 2878. 3289, 3920,
2724, 3079 3363 4013,

.~ 25974.....2851s . .3282e... 39106 .. .

DEC

4288,
4288,
4403,

.. 4288
. 4403,

4288,
4288,
4288,
4403,
4288,
4405,

4330,

4405,
4288.

PAGE

AVEYR

3246,
3310
3338,
3334
3338,
3345,
3328,
3317,
3313.
3323.
3352,

3322,

3352

324E0

CALYR

1960
1961
1962
1963
1964
1965
196¢
1967
1968
1969
1870

SRS S NS G IS TS

.,



CHAKACHAMNA PROJECT OPERATION STUDY
P/U'aHRCF « RECHTFL CIVILEMINCRALS INCosSFe

PROJECT 148796C1] ALASKA POWER AUTHRRITY

ALTEPNATIVE AS MCARTHUR SHORT TUNNELe W/0 FISE RELEASES

INFLOWS T0 THID LEKE IN CFS

YEAR JEN FFP MAR AFR L JUN JuL AUG SEP oCcT

NOV

o

1 400, IC7. 267, 293 1627, €837, 112¢09. 9337, 3145, 1439, 799.

2 8§77, 0%, 47C, 346 1681, 7583, 12808, 10899, 6225« 1586 843,

3 623, €41, 471, 470 12¢5 7925, 1314%. 10411. 5542, 1197. 863

4 458, 287« .. -315. - 337, 18C01e o - 4738e- .. 132696 . - 1220Bs----- -5847e. - .20560-— .. 930,

s 364, 435, 332 477 1830, 8093. 10700. 11798, 4246 1245, 909.

6 419. 21S. 337 398, 1286 2490. 13046, 10516, 10802. 2114. 597.

7 388, 22€. 350. 410, 1893. 8972. 10303, 9974, 6608, 1953, 910.

A 521, 449, 384, 880, 2030 8761 14931, 15695. 6191, 20480, 1215,
.2 524, 510 467 630 299¢€. 7808 13117, 11257, 2793 976 689
10 485, 48€ 500.-- . 692e¢ . 19484 .. .-9271e... 2125106 .. ... . 72974 ... 2793e  ...3057e. .. 1215. ..
11 497 504 550 899. 2265, 6789, 10360 7986 2734, 1359, 742

MEAN 511. 430. 404, 536 2076, 7251. 12307. 10671, 5175. 1729. 883,
P AX 877. SEC. 550 899, 3637 9271 14931. 15695, 10802. 3057, 1215.
MIN 364. 21%. 267 . 337a . 1265, . .3490....103036... ... 72976... .. 2734e . ...97606 ... ..5974 ..

DATE 110581

DEC

870,
696 .
613,
7104
662,
466
313,
571
612

541,

460.
592

870.

3136

,AVEYR

3220,
3767.
3590.
3587.
3424,
3641,
3459,
4473,
3532
3396
2929,

3547,

44713

2929,

CALYR

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
197¢

9

¢V 9 e 9 9 @

O
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PROJECT 14879001

RESERVCIP STORACE-FLFVATIGN=AREAS

AC-F1

C.
292%.
7300«
27200,
111000,
241002,
397¢C0C,
57200C.
769200,
SBRICO..
1224900C.
146720¢C,
17170C0.
1s7300°0,
2236000,
25043500,
2774000,
30530600
3335000
36200900,
3S12000.
4432200,

TRAILWATER-FLOW RELATIGNSHIPZ

FFET CFS
210, Go .
210, 100000
MONTHLY MINIPUM INSTREAM FLOWS IN. CFS:. . . e e
0. 9. 0. 0. 0. 0. 0, 0. 0. 0. 0. 0.

MONTHLY DIVERSICN

9o Co e

MONTHLY RESERVOCIR

[rS 0o Co

CEAKACHAMNA PROJECT OPERATfON STUDY
/Lo HRCF o BECHTEL CIVILEMINERALS INCeoSF, PR Ll
ALASKA POWER AUTHORITY DATE 110581 PAGE 2

ALTEFNATIVE Al MCARTHUR SHORT TUNNEL+. W/0 FISH RELEASES

FEET ACFRE

760 Ce
TET o 810,
770 130C. e e e s e e S
T8C. 2690,
FlG SE7C,

£2C 7320,

240, 8270,

E6D, 5280,

880. 10400.... L e . e e e
9CC. 1159C. :

92¢. 11960

€40 12320,

9€0s 12650,

98C. 12980,

1000s 132288, . e . e e e e
1020, 13520,

1040 13746,

1060, 13960.

10B8Ge 14170,

1160 14390,

1120. 186208+ . . e o . PO . B,

1128. 15212. .

RFQUIREMENTS IN CFSI

Co Co [t Co ) s Co C.o 0.

EVAPCRATIUN IN INCHES?

L. G ' 0. 2. Ge 0. g. 0.

]ooooooooogoooooo'o&ooo



PRCJECT

INSTALLED CAPACITY:

148790601

ANNUAL FLANT FACTCR?Z

OVERLGAL FACTGR:

PLANT EFFICIERCY:

FRICTICN LCSS COEFFICILCNT: .000002370

MONTHLY

<920

INITIAL

MINIMUNM

~MAXTMUM

LOAD FACTORS:
<870 L78C

LAKE STCORAGE
LAKE STCRAGE

LAKE STCRAGE

«700

405000« KU

(81}

1.00

«850

«640
24033200
: 0.

4033200,

0620 ..

CHAKACHAMNA PKOJECT CPERATION STUDY
F/HGNECF ¢BECHTEL CIVILEMINERALS INCosSFe
ALASKA POWER AUTHORITY

ALTERNATIVE A2

AC-FT
AC-FT

AC-FT .

MCARTHUR SHORT TUNNELs W/0

610 06400700 ..6800 ..6920..16000 s

FISk RELEASES

DATE 110581

PAGE.

l-

3

¢ C

v @ 9



N GRS A T S R A B
L
T PROJECT 14879001
SPILL IN CFs
e
" YEAR T JAN FEB MAR
hd L3
1 0, 0., o,
2 o, 0, 0,
L 3 0, 0. 0.
4 o 92, 0. 0,
5 0, (N 0,
- 5 0, 0. 0,
7 0. 0. 0,
8 o, 0, 0,
- 9 0. 0, 0,
.10 0, 0, 0,
11 0. 0, 0,
V 14
HEAN o 0, 0,
- MAX 0’ 0, 0,
MIN 0. 0. 0,
-
-
L4
-
A
L%
S
o
L
=

T,y

A O s T
CHAKACHAMNA PROJECT OPERATION STUDY

H/H,H&CF,BECHTEL CIVILAMINERALS INC,,SF,
ALASKA PUWER AUTHORITY

-

ALTERNATIVE C3 CHAKACHATHA TUNNEL, WITHOUT

APR MAY JUNE™ JULY  AUG SEPT
0, 0. 0, 2177, 6859, 420,
0, 0. 0, 0, 1365, 3500,
0, 0, 0, 0. 2292, 2817,
0, 0, 0, 0, . . 221e . 3122,
0, 0, 0, 0, 1862, 1521,
0, 0, 0. 0. 0. 4407,
0, 0, M 0, 0, 2791,
9, 0, 0 0. 11212, 3466,
0, 0, 0 0. 5433, 68,
0, 0. 0, 0. 04 0,
0, 0, 0. 0, 0. 0,
0, 0. 0 198, 2840, 2040,
0, 0. 0 2177, 11212, 4407,
0. 0, 0. 0. 0 a.

o .

DATE 32383
FISH RELEASES
act NOV
ol 00
0, 0,
05 0'
- o, 0,
0, 0,
0, 0,
0, 0,
0, 0,
0, 0.
0, 0,
0, 0,
0. 0,
0. 0,
0. 0,

r - 3 T

DEC

® o ®» a3 v o ®

CO OO0 OO0ODOOODOO

Ty
N

PAGE

ey

5

AVEYR CALYR

788,
572,
uzbﬂ
2719,
282,
367,

{960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

—



CHAKACHAMNA PROJECT OPERATION STUDY
) H/H HRCF  BECHTEL CIVIL&MINERALS INC,,SF,
PROJECT 14A79001 ALASKA POWER AUTHORITY
ALTERNATIVE C8 CHAKACHATNA TUNNEL, WITHOUT
FISH RELEASE IN CF$S

YEAR JAM FEB MAR APR MAY JUNE JULY AUG SEPT
! 0, 0, 0, v, 0, 0, 0, 0, 0,
2 0. U, 0, 0, 0. 0, 0. 0, 0.
3 o, 0. 0. 0, 0, 0, 0. 0a 0,
4 0, 0a 0, 04 0. 0. 0, 0, 0,
5 0, 0, 0, 0, 0. 0, 0. [ 0,
6 0, 0. 0, 0, <0, 0. 0, 0. 0,
7 0, 0, n, 0, 0. 0, 0, 0, 0,
8 0. 0, 0, 0, 0. 0, 0, 0. 0,
9 0, 0. 0, 0, 0. 0, 0, 0, 0,
10 0. 0- 0, Ol 0, ,0‘. 0. 0. Oa
1 0, 0. 0. 0, 0, 0. 0, 0, 0,
MEAN 0 0 0, 0, 0, 0, 0. 0 0,
MAX 0’ 0, 0, 0, 0, 0, 0, 0, 0,
MIN 0. 0 0. 0, o, 0, 0o Oa 0,

DATE 32383

FISH RELEASES

ocT

COD SO DOOC DO

NOY

CO TSSO CTOCOD

o a » » » b a = a o ®

ntc

SO ODDOOODIOO

> ®» 8 @ @ 8 @ ® ®w B ©

PAGE

AVEYR

0,
0,
0,

6

CALYR

1960
{961
19562
1963
1964
1965
1966
1967
1948
1969
{970

)
i
Ll

-
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CHAKACHAMNA PROJECT OPERATIUN STUDY
) B H/H,H&CF,BECHTEL CIVIL&MINERALS INC,,5F,
PROJECT 14a79v0} ALASKA PUWER AUTHORITY DATE 32383 PAGE 7

ALTERNATIVE C3 CHAKACHATNA TUNNEL, WITHOUT FISH RELEASES
+HET EVAPURATION IN AC=FT :

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

| 0, 0. 0. 0, 0. 0, 0, 0, 04 0, 0, 0, 0, 1960

2 0, 0. 0. 0a 0. 0, 0, 0, 0, 0, 0, 0, 0, 1961

3 0, 0, 0, 0, 0. 0. 0. 0o 0, 0, 0, 0, 0. 19862

._.q,.,.. 0’. On 0' 00 o.. 'OP‘ Ol oﬂ oa 05 0. oa na 1963

5 0. 0, 0, 0. 0. 0. 0, 0, 0 0, 0, 0, 0, 1964

6 0, 0, 0, 0, 0. 0, 0. 0. 0, 0, 0, 0, 0, 1965

7 0, 0, 0, . 0. 0, 0. 04 0, 0. 0, 0, 0. 1966

8 0, 0, 0. 0. 0, 0, 0. 0, 0, 0, 0, 0, 0, 1967

9 0, 0. 0, 0, 0. 0, 0. 0, 0, 0, 0, 0, 0, 1968

i0 Of 0, 0. 0, 9, 0. 0, 0, 0, 0. 0, 0, 0, 1969

1t 0. 0. 0. e 0. 0. 0. 0, 0, 0, 0, 0, 0, 1970
HEAN 0. 0, 0. 0, 0. 0. 0, 0, 0, 0, 0, 0, 0,
MAX 0o 0. 0, 0, 0. 0, 0, 0, 0, 0, 0, 0, 0,
-MIN 0. 0- 0- Oo 05 0. 0- 09 0. on oo ou oa



PROJECT 148790071

E,0,P, STURAGE IN ACRE«FT

" YEAR

i

—

HEAN

MAX
MIN

—_—O DO~ NN -

" JAN

381i933'

3357525
3343480

h3307600

3351876
3311191
3332100
3300211
3379757

”3272601,
3408630,

3386104

3631953

3272841

FEB

1644415,
3177621,
3160911,
3114656,
31646690,
5110578,

3196849,

644415,
3087057,

MAR

1459987,
2998464,
2981815,
2918324,
2979048,
2915599,
2943806,
2968270,
3009543,

2902100,
3049768,

3011520,

3459987,
2902100,

APR

3310606,
2833961,
2824690,
2753289,
2822339,
2754189,
2783110,
2835542,
2861939,

2755805,

2918171,

2859421,

3310606,
2753285,

CHAKACHAMNA PROJECT OPERATION STUDY
H/H,H&CF ,BECHTEL CIVILEMINERALS INC,,SF,

ALTERNATIVE C3 CHAKACHATNA

MAY

3372125,
2776163,
2722736,
2684231,
2761406,
2653470,

2719711,

2780906,
2872700,

2695790,
2883985,

2811753,

3372128,
2653470,

"JUNE

3627219
3088971,
3032053
2797895,
3080719,
2693051
3037835,
3146007,
3175094
3085199
3125744,

3080890,

3627219,
2693051

JULY

4033200,
37223606,
3686391,
_3453292.
31579412,
3330460,
3512089,
31909940,
3827489,

3700270,
3608617,

3669411,

4033200,
3330460,

ALASKA PUWER AUTHORITY

TUNNEL,

AUG

4033200,
4033200,
4033200,
4033200,
1033200,
1814864,
3968230,
4033200,
4033200,
3991830,
3942521,

3995440,

WITHOUT

SERT

4033200,
4033200,
4033200,
4033200,
4033200,
4033200,
4033200,
4033290,
4033200,

3995878,

3943055,

4o21612,

4033200,
3943055,

DATE 32383

F1SH RELEASES

ocT

3928218,
3937256,
3913338,
3966156,
3916289,
39649722,
3959822,
3965172,

3899749,

3990379,
38260882,

3933907,

3990379,
3826882,

NOV

3749757,
3161414,
31738685,
31795490,
3744374,
3779241,
3787967,
1811465,
3714008,

3844274,

3644895,

3761106,

3840274,
3644895,

DEC

3545788,
31546746,
3519172,
3581683,
31527616,
3550432,
3549749,
31589111,
3485208,

3620075,
3406148,
3538339,

3620075,
3400148,

PAGE

8

AVEYR CALYR

3714137,
3438947,
3415806,
3369918,
3417181,
31326313,
3397139,
3464296,
3456781,
3411791,
3415202,

3438863,

37141137,
3326313,

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
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CHAKACHAMNA PROJECT QPERATIUN STUDY

. H/H,HECF,BECHTEL CIVIL&MINERALS INC,,SF,
PROJECT 14879001 ALASKA POWER AUTHURITY DATE 32383 PAGE 9

, ALTERNATIVE €3 CHAKACHATHNA TUMNEL, WITHOUT FISH RELEASES
E.,0.P, LAKE LEVEL It FEET

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

! 1100, 1100, 1080, 1060, 1080, 1100, 1120, 1120, 1120, 1120, 1100, 1080, 1098, 1960

2 1080, 1060, 1040, to40, 1040, loso, {1100, 1120, fi20, 1120, 1100, 1080, 1080, 196!

3 1080, 1060, 1040, 1040, 1020, 1o40), 1100, 1120, 1120, 1120, 1100, 1080, 1077, 1962

4. ... 1060, 1060, 1040, 1020, 1020, . lodo, . _ 1080, 1120, 1i2e, . 1120, 1100, 1080, 1072, 1963

S 1080, 1060, 1040, 1040, toz20, loeo, 1080, 1120, ti2o. 1120, 1100, 1080, 1077, 1964

6 1060, 1060, 1040, 1020, 1020, 1o2o, 1060, 1100, 1120, 1120, 1100, 1080, 1067, 1965

7 1060, 1060, 1040, 1040, 1020, 1040, 1080, 1120, 1120, 1120, 1100, 1080, 1073, 1966

8 1080, 1060, 1040, 1040, 1040, 1060, 1100, 1120, 1120, 1120, 1100, 1080, 1080, 1967

9 1080, 1060, 1040, 1o4o0, 1040, 1060, {100, 1120, 1120, 1100, 1100, 10809, 1078, 1968

10 1060, 1060, 1040, 1020, 1020, .1060,. ._.1100,. 1120,  .t120, 1120, 1100, 1100, 1077, 1969

11 1080, 1060, 1040, 1040, 1040, 1060, 1080, 1120, t120, 1100, 1100, tobo, 1077, 1970
MEAN 1075° 1064, 1044, 1036, 1033, 1055, 1091, 1118, 1120, 1116, 1100, 1082, 1078,
MAX 1100, 1100, 1080, 1060, to8n, 1100' 1120, 1120, 1120, 1120, {100, 1100, 1098,
MIN 1060 1060, 1040, 1020, 1020, 1020, - 1060, 11004 1120, it00, 1100, 1080, 1067,
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ALTERNATIVE C8 CHAKACHATNA TUNNEL, WITHOUT FISH RELEASES
WATER BALANCE

YEAR  JAN FEB MAR APR MAY JUNE  JULY AUG SEPT ocT NOV DEC AVEYR CALVYR
t 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1960
2 0’ 0. 0, 0, 0. 0, 0, 0, 0, 0, 0, 0, 0, 196!}
3 0, 0, 0, 0, 0. 0, 0. 0, 0, 0, 0, 0, 0, 1962
4 0, 0, 0, O, 0. 0, o, 0, 0, 0, 0, 0, 0, 1963
5 0, 0, 0, 0, 0. 0, 0. 0, 0, 0, 0, 0, 0, 1984
6 0, 0, 0, 0, 0, 0, 0, 0, 0. 0. 0, 0, 0, 1965
7 0, 0, 0, 0, 0, 0, 0. 0, 0, 0, 0, 0, 0, 1966
8 0. 0a 0, 0, 0. 0. 0, 0, 0, 0. 0, 0, 0, 1987
9 0, 0. 0, 0, 0, 0, 0, 0, 0, 0, 0, 0. 0, 1968
10 0, 0. 0, 0, 0. 0, .0, 04 0, 0, . 0, 04 0, 1969
11 0. 0, 0, 0, 0. 0. 0, 0, 0, 0. 0, 0, 0, 1970
MEAN 0. 0. 0. 0, 0, 0. 0, 0, 0, 0, 0. 0, 0,
HAX a, 0. 0, 0, 0, 0, 0, 0, 0, 0. 0, 0, 0.
MIN 0. 0. 0. 0, 0, 0; . 0. 0 0, 0, 0, 0,
, reYy - oYy ooy ooy o
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ALTERNATIVE C8 CHAKACHATNA TUNNEL, WITHUOUT FISH RELEASES
POWER IH Mw

CYEAR T T JAN FEB MAR APR MAY CJUNE gLy AUG SEPT oct NOY DEC AVEYR CALYR

1 180/, 170, 153, 137, 125, 121, 119, 125, 137, 157, 180, 196, 150, 1960

2 180, 170, 153, 137, 125, 121, 119, 125, 137, 157, 180, 196, 150, 1981

3 180 170, 153, 137, 123, 121, 119, 125, 137, 157, 180, 196, 150, 1962

4 ... 180, 170, 153, 137, 125, ci21, 119, 125, 137, 157, 180, 196, 150, 1963

5 180, 170, 153, 137, 125, 121, 119. 125, 137, 157, 180, 196, 150, 1964

b 189 170, 153, 137, 125, 121, 119, 125, 137, 157, 180, 196, 150, 1965

7 180, 170, 153, 137, 125, 121, 119, 125, 137, 157, 180, 196, 150, 1966

8 180, 170, 153, 137, 125, 121, 119, 125, 137, 157, 180, 196, 150, 1967

9 180, 170, 153, 137, 125, 121, 119, 125, 137, 167, 180, 1986, 150, 1968

o . 180, 170, 153, 137, 125, t2l, 119, 125, 137, = 1587, 180, 196, 150, 1969

11 180, 170, 153, 137, 125. 121, 119, 125, 137, 157, 180, 196, 150, 1970
MEAN 180, 170, 153, 137, 125, 121 119, 125, 137, 157, 180, 196, 150,
MAX 180 170, 153, 137, 125, 121, 119, 125, 137, 157, 180, 196, 150,
MIN 180, 170, 153, 137, 125, 124, 149, 125, 137, 157, 180, 196, 150,
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. ALTERNATIVE €8 CHAKACHATMA TUNNEL, WITHOUT FISH RELEASES
ENERGY IN MWH

YEAR JAN FEB MAR APR MAY JUNE JULY AUG SEPT ucr NDV DEC TUTYR CALYR
1 133920, 118471, 113541, 98609, 93162, B7339, 88795, 93162, 9B609, 116452, 129600, 145565, 1317224, 1960
2 133920, 114386, 113541, 98609, 93162, 87339,  B8B795, 93162, 98609, 16452, 129600, 145565, 1313139, 1961
3 133920, 114386, 113541, 98609, 93162, B7339, 88795, 93162, 98609, 116452, 129600, 145565, 1313139, 1962
4 133920, 114386, 113541, 98609, 93162, . 87339, 88795, 93162, 98609, 116452, 129600, 145565, 1313139, 1963
] 133920, 118474, 113541, 98609, 93162, B7339, 88795, 93162, 98609, 116452, 129600, 145565, 1317224, 1964
6 133920, 114380, 113541, 98609,  931p2, A7339, B8795, 93162, 9BL09, ‘116452, 129600, 145565, 1313139, 19565
7 133920, 114386, 113541, 98609, 93102, B7339, 88795, 93162, 98609, 116452, 129600, 145565, §1313§139, 1966
8 133920, 114386, 113541, 98007, 93162, A7339, 88795, 93162, 98609, 116452, 129600, 145565, 1313139, 19&7
9 133920, 118471, 113541, 98609, 93162, B7339, 88795, 93162, 98609, 116452, 129600, 145565, 1317224, 1968

10 133920, 114386, 113541, 98609, 93162, B7339, 88795, 93162, 98609, 116452, 129600, 145565, 1313139, 1969
11 133920, 114386, 113541, 98609, 93162, B7339_. 88795, 93162, 98609, 116452, 129600, 145565, 1313139, 1970

HEAN 133920 115500, 113541, 98609, 93162, 87339, 88795, 93j62, 98609, 116452, 129600, 145565, 1314253,

MAX 133920, 148471,

1135 98609, 93162, B7339 88795, 93162, 98609, 11
MIN 1339207 114386, 11354 i1

. ' 129600, 145565, 1317224,
. 98609, 931s2. 87339, 88795, 93162, 98609, 1313139

6Hs2,
6452, 129600, 145565, 31
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'

ALTERNATIVE C3 CHAKACHATNA TUNNEL, WITHOUT FISH RELEASES
ENERGY DEFICIT IN MuH

o
YEAR JAN FEB MAR APR MAY JUNE T JuLY AUG SEPT ocT NOV DEC TOTYR CALYR
-r
1 0, 0, 0, 0, 0. 0, 0, 0, 0, 0, 0, 0, 0, 1960
2 0, 0. 0. 0, 0, 0, 0. 0, 0, 0, 0, 0, 0, 1961
- 3 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1962
4 o, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1963
S 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0. 0, 1964
- 6 0, 0. 0, 0, 0, 0, 0, 0, 0, 0, 0, 0., 0, 1965
7 0. 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1966
8 0, 0. 0, 0., 0. 0, 0. 0., 0. 0, 0, 0, 0., 1967
- 9 0'. 0. o, 0, 0. 0. 0, 0, 0, 0, 0, 0, 0, 1968
10 . 0, 0, 0, 0, 0. 0, 0. 0. 0, 0, 0, 0, 0, 1969
11 0, 0, 0, 0, 0. 0. 0, 0., 0, 0, 0, 0, 0, 1970
-
HEAN 0" 0. 0. 0, 0, 0. 0, 0. 0, 0, o, 0, 0,
w MAX 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
MIN 0. 0. 0. 0, 0, 0. 0o 0, 0, 0. 0, 0, 0,
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ALTERNATIVE C8 CHAKACHATNA TUNNEL, WITHUOUT FISH RELEASES
AVERAGE GENERATIUN IN MW IN MONTHS UF SPILLS

YEAR JAN FEB MAR APR "MAY JUNE ~ JuLY AUG SERT oct NOY DEC AVEYR CALYR

1 0, 0. 0, 0, 0. 0, 236, 300, 160, 0, 0, 0, 58, 1960
2 0, 0w 0, 0, 0, 0, 0, 299, 300, 0. 0, n, 50, 1961
3 0, 0. 0, 0, 0. 0, 0, 244, 282, 0, 0, 0, 44, 1962
q 0’ Un 0' ‘)‘ 0. 0‘,_ 00 . luaa 297. R 00 oe on 37| 1963
S 0, 0, 0, Ve 0, 0, 0, 226, 216, 0, 0, 0, 37, 1964
6 0, 0. 0, 0, 0. 0, 0, 0, 300, 0, 0, 0, 25, 1965
7 0, 0, 0, 0, 0. 0, 0, 0, 280, 0, 0, 0, 23, 1968
8 0. 0, 0, 0, 0, 0, 0, 300, 300, 0, 0, 0, 50, 1967
9 0, 0, 0, 0, 0. 0, 0, 300, 142, 0, 0, 0, 37, 1968
10 0, 0, 0, 0, 0, 0, 0, 0, 0, 0. 0, 0, 0, 1969
11 0. 0, 0, O, 0. 0. 0, 0. g, 0. 0, 0, 0, 1970

MEAN 0. 0, 0. 0, 0. 0, 21, 165, 207, - 0, 0, 0, 33,

MAX 0’ 0. 0. 0, 0. 0, 236, 300, 300, 0, 0, 0, . 58,

MIN 0. 0, 0, 0, 0. 0. 0, 0, S0, 0. 0, 0, 0,
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SURPLUS EHERGY TN M4H

YEAR JAN FEB MAR APR

! 0, 0, 0, 0,

2 0, 0, 0, 0,

3 0. 0, 0, 0,

0 0, 0. 0. 0,

s 0‘. ol 0' 0!

b 0' 0- 0. oi

7 0, 0, 0, 0,

8 0'. 0, 0. 0,

9 o, 0, 0. 0,

10 0, 0, 0, 0,

11 0. 0, 0, 0,

MEAN 0 0, 0. 0,

MAX o; 0. 0, 0,

MIN 0. 0. 0, 0,

cJ 2 ) -0 ¢y oCrCos b gt
CHAKACHAMNA PROJECT OPERATION STUDY
H/H,H8CF,BECHTEL CIVIL&MINERALS INC,,SF,
ALASKA POWER AUTHORITY DATE 32383 PAGE 15
ALTERNATIVE Ct CHAKACHATHA TUNNEL, WITHOUT FISH RELEASES

MAY  JUNE JuLy AUG SEPT ocT NOV DEC TOTYR CALYR
0. 0, 86681, 130038, 16519, o, 0, 0, 233238, 1960
0. 0. 0. 129139, 117391, 0. 0, 0, 246530, 1961
0. 0. 0. 88319, 104264, 0, 0, 0., 192583, 1962
0, 0, 0. 12317, 115429, 0. 0, 0, 127746, 1963
0, 0, 0, Tues0, 56822, 0. 0, 0, 131482, 1964
0, 0, 0. 0. 117391, 0, 0. 0, 117391, 1965
[ 0. 0, 0, 103318, 0, o, 0, 103348, 1966
0. 0, 0, 130038, 147391, 0, 0, 0, 247430, 1967
0, 0, 0. 130038, 3633, 0, 0, 0, 133671, 1968
0. .0, 0. 0 .0, 0, 0, 0, 0, 1969
0, 0. 0, 0. 0, 0, 0, 0, 0, 1970
0. 0. 7880, 63141, 68378, 0, 0, 0, 139399,
0, 0, 86681, 130038, 117391, 0, 0, 0, 247430,
0. 0.. 0. 04 0. 0. 0, 0, 0.
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ALTERNATIVE C3 CHAKACHATNA TUNNEL, WITHUUT FISH RELEASES
REMAINING spPILLs IN CFS

YEAR JAN FEB MAR APR MAY JUNE JULY AUG SEPT ocT NOV " DEC AVEYR CALYR
1 0. 0, 0, 0, 0. 0. 0, 3470, 0, 0, 0, 0, 289, 1960
2 0, 0, 0, 0, 0, 0, 0, 0, 324, 0, 0, 0, 27. 1961
3 0. (1398 0, 0, 0. 0'- 0, 0, 0, 0, 0, 0, 0, 1962
4 0, 0. 9, 0, 0. 0, .0, 0, 0, 0. 0. 0, 0, 1963
5 0 0. 0, 0, 0, 0, 0. 0, 0, 0, 0, 0, 0, 1984
6 0. 0, 0. 0, 0, 0, 0, 0, 1232, 0, 0, 0, tn3, 1965
7 0" 0. 0. 0, 0, 0‘. 0. 0, 0, 0, 0, 0, 0, 1966
8 0, 0, 0, 0, 0, 0, 0, 7823, 290, 0, 0, 0, 416, 1967
9 0. 0, 0. 0, 0, 0, 0, 20410, 0, 0, 0, 0, 170, 1968
10 0, 0 0, 0, 0, .0, 0, 0, 0, 0., 0, 0, 0, 1969
1! 0. 0, 0, 0, 0. 0. 0. 0, 0, 0. 0, 0, 0. 1970

MEAN o’ 0, 0, 0, 0. 0., 0, 1212, 168, 0, 0, 0, 115,

MAX 0, 0, 0, 0 0, 0, 0. 7823, 1232, 0, 0, 0, 676,

MIN 0, 0. 0, 0 0, 9. 0 .. .0, 0, 0, o, 0, 0,
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PROJECT 14879007

INSTALLED cAPACITY: 300000, KW

ANNUAL PLANT FACTOUR: .5
OVERLDAD FACTUR: 1,00
PLANT EFFICIENCYE 850

FRICTION LO5S COEFFICIENT: 000002800

MONTHLY LOAD FACTURS}
.920 .870
INITIAL LAKE STORAGE 34033200,

MINIMUM LAKE STORAGE 12423600,

MAXIMUM | LAKE STORAGE 4033200,

ACaFT

ACwFT
AC=FT

CHAKACHANNA PROJECT QPERATION STUDY
H/H,HECF,BECHTEL CIVILRMINERALS INC,,SF,
ALASKA POWER AUTHORITY ' DATE

ALTERNATIVE Dt CHAKACHATMA TUNNEL, WITH FISH RELEASES

"780 ,700 640 .620 610 640 ,700 ,L800 .920 1.000

32383

1
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PROJECT 14879001

RESERVOIR STURAGE=ELEVATION=AREAL

) AC~FT

.. 0,
202%,

. 7300,
27200,
111000,
241000,
397000,
572000,
169000,
988000,
1224000,
1467000,
1717000,
1973000,
2236000,
2504000,
2776000,
3053000,
3335000,
3020000,
. 3910000,
4033290,

FEET

760,
765,
770,
780,
800,
820,
840,
86U,
880,
900,
920,
240,
960,
980,
inn0,
1620,
1040,
1060,
1080,
1100,
1128,

ACRE

0,
810,
1300,
2690,
5670,
7320,
8270,
9280,
10400,
11590,
11960,
12320,
12650,
12980,
13280,
13520,
13740,
13960,
14170,
14390,
14620,

TAILWATER«F| OW RELATIUNSHIP!

FEEY CFS
409, _ 0.
490, 100000,

MONTHLY MINIMUM INSTREAM FLOWS IN CFSi

30, 30, 30,

MUNTHLY DIVERSION REQUIREMENTS IN CFSi

0, 0, 0,

30,

0.

30,

0,

3o,

0,

30,

0.

MONTHLY RESERYOIR EVAPQRATION IM INCHES;

09_ O,n, .__MOIG

0,

0,

0.

a,

CHAKACHAMNA PROJECT GPERATIOM STUDY
H/H,HRCF,BECHTEL CIVIL&MINERALS INC,,SF,

ALASKA POWER AUTHORITY

ALTERNATIVE D3 CHAKACHATNA

30,

30,

30,

30,

0,

30,

TUNNEL ,

WITH FISH RELEASES

r

DATE

s
-

32383

PAGE

M
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CHAKACHAMNA PROJECT UPERATION STUDY
) H/H,H&CF ,BECHTEL CIVIL&MINERALS INC,,SF,
PROJECT 14879001 ALASKA POWER AUTHORITY DATE 32383 PAGE 3

ALTERNATIVE D3 CHAKACHATNA TUNNEL, WITH FISH RELEASES
INFLUWS TO THE LAKE IH CFs

YEAR JAN FEB MAR APR MAY JUNE JuLy AUG SEPT ocT NOV DEC AVEYR CALYR

1 400, 307, 267, 393, 3637, 6837, 11209, 9337, 3145, 1439, 799, 870, 3220, 1940

2 877, 589, 470, 346, 1881, 7983, 12808, 10899, 6225, 1586, 843, 696, 3767, 198!

3 633, 541, 47, 470, 1265, 7925, 13149, 10411, 5542, 1197, . 853, 613, 3590, 1962

4 498, 3s7, 315, 337, 1801, 4735,. ..13249,. . 12208, 5847, 2056, 930, 710, 3587, 1963

5 304, 435, 332, 477, 1830, 8093, 10700, 11798, 4246, 1243, 909, 662, 3424, 1964

6 ui9, 219, 337, 398, 1286, 3490, 13046, 10516, 10802, 2114, 597, 466, 3641, 1965

1 388, 336, 150, aio, 1893, 8p72, 10303, 9974, 6608, 1953, 910, 113, 3459, 1986

8 531, 449, 384, 880, 2030, 8761, 14931, 15695, 6191, 2040, 1215, 571, 4u7r3, 1967

9 534, 510, 467, 630, 2996, 7808, 13117, 11257, 2793, 976, 689, 612, 3532, 1968

10 ubs, 486, 500, 652, 1948, 9271, 12510, 7297, 2793, 3057, 1215, 541, 3396, 1989

1 u97. S04, 550, a99, 2265, 6789, 10360, 7966, 2734, 1359, a2, 460, 2929, 1970
MEAN 511, 430, 4o4, 536, 2076, 7251, 12307, 10671, 5175, 1729, 883, 592, 3547,
MAX 877" 589, 550, 899, . 3537, 9271, 14931, 15695, 10802, 3057, 1215, B70, 4473,
CMING 3064, 219, 267, 337, 1265, 3490, . 10303, 7297, 2734, 976, 597, 313, 2929,
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POWER RELEASE 1IN

YEAR

=
m
> e
=z

MAX
MIN

3939

—_C L~ O NS W e

JAN

3673

3939
31939

3939
3939
3939
3939,
3939,
3939,
3939,

EIER IR

391s",

3939
3673,

CFS

FEB

31567,
3828,
31828,
38311,
3628,
3831,
3831,
3831,
3828,
3831,
1828,

3soo,

3831,
3567,

MAR

3266,
3la4,
3381,
3508,
3381,
3508,
3508,
3508,
3384,
3508,
33184,

3429,

3508,
3266,

CHAKACHAMNA PROJECT OPERATION STUDY
H/H,HB&CF,BECHTEL CIVILSMINERALS INC,,SF,

ALASKA POWER AUTHORITY

ALTERNATIVE D3 CHAKACHATNA

MAY

2726,
2821,
2923,
2924,
2923,
2924,
2924,
2821,
2821,
2921,
2821,

2868,

a9a4,
arzae,

JUNE

2550,
2727.
2727,
2825,
2727,
2825,
2727,
2127,
2726,
2727,
2726,

2728",

2825,

25501

JULY

2429,
2507,
2506,
2591,
2590,
2680,
2590,
2507,
2507,
2507,
2590,

2546,

2680,
2429,

TUNNEL ,

AUG

2478,
2479,
2555,
2556,
2556,
2618,
2556,
2419,
2479,
2555,
2556,

2535,

2638,
2478,

WITH FISH RELEASES

SEPT

3nTs,
2125,
2125,
2725,
2725,
2125,
2125,
2125,
2135,
2725,
2811,

2765,

3076,
2725,

ocT

3146,
3146,
3j46,
3146,
1146,
3146,
1146,
3146,
3146,
1146,
1249,

3156,

3249,
3146,

DATE 32383

NOV

3798,
1798,
31798 °
3798,
3798
3798,
3798,
3798,
3800,
3798,
3800,

1799,

3800,
1798,

DEC

4387,
4187,
4343,
4187,
4187,
4187,
4187,
4187,
4343,
uy187,
4348,

4230,

4348,
4187,

PAGE

AVEYR

3150,
3221,
3248,
3en2,
3243,
3270,
3253,
3232,
3ezu,
3247,
3264,

32139,

3276,
3iso0,

q

CALYR

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
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[

ALTERNATIVE D1 CHAKACHATNA TUNMNNEL, WITH FISH RELEASES
SPILL IN CFs

&

YEAR T gaN FEB MAR APR MAY TJUNE T guLy AUG SEPT S Qcy " NOov DEC AVEYR CALYR
1 0, 0. 0, 0, 0. 0 1882, 6829, 39, 0, 0, 0, 729, 1960
2 0, 0. 0, 0. 0, 0, 0, 3040, 3470, 0, 0, 0, 543, 1961
- 3 0, U, 0, 0, 0, 0, 0. 1896, 2787, 0, 0, 0, 390, 1962
L 0, 0. a, 0. 0. L0, 0, 0, 2820, 0, 0, 0, 235, 1963
5 0, 0., 0, 0, 0. 0, 0, 1438, 1491, 0, 0, 0, 2u4, 1964
= 3 0‘, 0. 0, 0. 0, 0'; 0. 0, lmlla, O.n 0, 0,4 337n 1965
7 0. 0. 0. 0. 0, 0, 0. 0. 2425, 0, 0, 0, 202, 1966
8 oL 0. 0, 0, 0, M 0. 10757, 3436, 0. 9, 0, 1183, 1967
= Q ()‘ 0. 0. 04 0, 0,. 0.. 5!08. 369 0_. 0| ’ uqu 1968
10 _ 0, 0. 0. 0, 0. L 0p 0, 0. 0, 0, 0, 0, 0, 1969
i1 0. 0. 0, 0, 0. 0. 0, 0. 0, 0. 0, 0, 0, 1970
- MEAN 0ol 0, 0, 0, 0. 0l 171, 2642, 1868, 0, 0, 0, 390,
< MAX ol 0, 0, 0, 0, 0, 1882, 10757, 4o42, 0, 0, 0, 1183,
e MINC ol 0. 0, 0, 0. 0L 0. 0 0, o, 0, 0, 0,
-
=
=
4 -
4
-
o
%

«



PROJECT 14879001

FISH RELEASE IN CFs

YEAR

——

MEAN

MAX

MIN

-0 0 @~NO U &Ny

JAN

30’
30,
30

30'
30
30
30
30
3o
30
3o,

30.

30
0.

RIS N N

FEB

30,
30,
30l
30,
30,
30,
30.
30,
30,
30,
30,

30,

30,
30,

MAR

30,
30,
30,
3o,
30,
3o,
30,
3o,

30,
30,

30,

3o,
30,

APR

3o,
30,
30,
30,
30,
30,
30,
30,
30,
30,
30‘

30,

3o,
30,

CHAKACHAMNA PROJECT UPERATION STUDY
H/H,H&CF ,BECHTEL CIVILEMINERALS INC,,SF,

ALASKA POWER AUTHORITY

ALTERNATIVE Dt CHAKACHATNA

MAY

30,
30,
30,
30,
30,
30,
30,
30,
30,

30, .

30,
30,

30.
30.

JUNE

30’
30,
307
300
307
30
30f
30
10

30, .

30.

30,

30,
30.. .

JULY

30,
30,
30,

.30, .

30,
30,
30,
30,
30,

30, .

30,
30,
30,
30,

TUNNEL ,

-

AUG

30,
30,
30,
30,
30,
30,
30.
30,
30,
30,
30,

30,

30,
30,

WITH FISH RELEASES

SEPT
30,
30,
30,
30,
30,
30,
3o,
30,
30,
30,
30,

30,

30,

30,

QcT

30,
30,
30,
30,
30,
30,
30,
30,
30,
30,
30,

30,

30,
30.

DATE 32383

NOV

30,
30,
30,
30,
3o,
30,
30,
30,
30,
30,
3o,

30,

30,
30,

DEC

30,
30,

30,
30,

30,
3o,
30,
30,
3o,

30,

30,
30,

PAGE

[

AVEYR CALYR

30,
30,
10,
30,
30,
30,
30,
30,
30,
30,
30.

30,

30,
30,

1960
1961
1962
1963
1964
1965
1968&
1967
1968
1969
1970
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CHAKACHAMNA PROJECT UPERATION STUDY
L H/H,H&CF ,BECHTEL CIVILAMINERALS INC,,SF,
PROJECT 14879001 - ALASKA POWER AUTHORITY DATE 32383 PAGE 7

ALTERNATIVE DI CHAKACHATNA TUNNEL, WITH FISH RELEASES
+NET EVAPURATION IN ACeFT

YEAR JAN FEB MAR APR MAY JUNE JuLy AUG SEPT ocT NOV DEC AVEYR CALYR

! 0, 0. 0, 0. 0, 0, 0, 0, 0, 0. 0, 0, 0, 1960

2 0, 0, 0, 0, 0. 0, 0, 0, 0, 0, 0, n, 0., 1961

3 0, 04 0, 0, 0. 0, 04 0, 0, 0. 0, 0. 0, 1962

4 o 0. 0, 0, 0, 0, 0. 0, 0, 0. 0, 0, 0, 1963

5 0- 0- 0- oﬂ 0- 0- 0. 00 ol 00 oe 0l 09 196“

6 0, 0. 0, 0, 0, 0. 0, 0, 0, 0. 0, 0, 0, 1965

7 0, 0, 0, 0, 0. 0, 0, 0, 9., 0, 0, 0, 0, 1966

8 0, a, 0. 0, 0, 0, 0, 0o 0, 0, 0, 0, 0, 1987

9 0, 0. 0, 0, 0. 0, 0, 0, 0, 0, 0, 0, 0, 1968

10 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1969

11 0’ 0, 0. 0, 0, 0. 0, 0, 0, 0. 0, 0, 0, 1970
MEAN 0 0, 0, © 0, 0, 0 0. 0, 0, 0. 0, 0, 0,
MAX 0, 0. 0, 04 0, 0, 0. 0, 0, 0, 0, 0, 0,
_MIN . 0, 0. 0, 0. 0. 0, 0, 0 0, 0, 0, 0,



PROJECT 14879001

E,0.P,

-~
m
>
=

——

MEAN

MAX
MIN

—C DD UL W -
i

JAN

3830088

33%0206
33161061,

3290400

3354557
3303872_

33154781,
3332892
3372u38

m32b552?
3371807

3375707°

3830088

3265522,

’

STURAGE IN ACREwFT

FEB

3640844,
31b8036
3151926,
3095845,
3157645,
3101593,
3129000,
3143387,
31796&0.
31078072,
3185517,

31847585,

3078072,

MAR

us4572,
2987635,
2971168,
2897668,
2908341.
2904769,
2912976,
3909“52
2998654,
2891270,
1009435,

2996993,

1454572,
2891270,

APR

3303406,

2821340,
2812258,

2730844,

2809ea7,
2741575,
2770495,
2814939,
2849265,
2743190,
2876052.

2843020,

3303406,
2730844,

CHAKACHAMNA PROJECT OPERATION STUDY
H/H,H&CF ,BECHTEL CIVILZMINERALS INC,,SF,
ALASKA POWER AUTHORITY

ALTERNATIVE Dg CHAKACHATNA

MAY

31357590,
2761704,
2708459,
2659946,
2740789,
2639010,
2705254,
2761459,
2858181,
2681330,
2840021,

2792431,

33575940,
2639010,

JUNE

31610899,
3072687,
3015991
2771825
3058315’
2676807,
3021533
5121735
3158790
3068954
3079996,

3059776,

3610899,
2676807,

JULY

4033200,
3700237
3668577,
3425345,
3555166,
3312371,
3493942,
3863824,
3809340,

3682181,

31555938,
3647647,

4033200,

3312371,

TUMNEL,

AUG
4033200,
4033200,
4033200,
4017005,
4033200,
3794930,
3948239,
4033200,
4033200,

3971897,

3887997,

3983570,

4033200,
3794930,

DATE 32383

WITH FISH RELEASES

SEPT

4033200,
4033200,
4033290,
4033200,
4033200,
4033200,
4033200,
4033200,
4033200,
3974156,
3881626,

4014053,

4033200,
3881626,

ocT

3926373,
3935412,
3911493,
3964341,
3914444,
31967877,

3957978,

3963327,
3897904,
3966816,
3763544,

3924498,

3967877,
31763544,

NOV DEC

3746127, 3540314,
3757784, 3541272,
3735056 3503872,
3791860, 3576209,
37uo7ua. 35221u1.
3775612, 3544957,
3784337, 3544275,
3807835, 3583437,
3710979, 3479733,
3811324, 3585281,
3579772, 3338880,

3749221, 3523688,

3811324, 3585281,
31579772, 3338880,

v T

PaGt

8

AVEYR CALYR

370915y,
3430610,
3406780,
3354543,
3407340,
3316381,
3387147,
3452657,
3448440,
313933313,
3364245,

3424600,

3709151,
3316381,

1960
1961
1962
1963
1964
1965

1966

1967
1968
1969
1970
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PROJECT 14R79001

Elnﬂpl
YEAR JAN
1 1100}
2 1060:
3 1080,
4 1060,
5 1080'
[ 1000,
7 1060,
8 1060,
9 1080,
10 1060,
1 1080,
HEAN 1073
MAX 1iuo;
MIN 1000,

LAKE LEVEL IH FEET

FEB

1100,
1060,
1060,
1060,
1060,
1060,
1060,
1060,
1060,
1060,
1060,

1064,

1100,
1060,

MAR

1080,
1040,
1040,
1040,
1040,
1040,
1040,
1040,
1040,
1040,
1040,

1044,

1080,
1040,

f

L N L‘mj

1020,
1040,
1040,
1020,
1040,

1035,

1060,
1020,

L 0 (2o

CHAKACHAMNA PROJECT QPERATION STUDY
H/H,H&CF ,BECHTEL CIVIL&MIMERALS INC,,SF,

ALASKA POWER AUTHORITY

ALTERNATIVE D8 CHAKACHATHA

MAY

1080,
1020,
1020,
1020,
{020,
in2q,
120,
1020,
1040,
1020,
1040,

1029,

foao,
1020,

JUNE

1080,
1060,
1040,
1020,
1060,
1020,
1040,
1060,
1060,
1060,
1060,

1051°

1080,
1020,

JULY

1120,
1100,
1100,
1080,
1080,
1060,
to8o,
1100,
1100,
1100,
1080,

1091,

1120,
inso,

TUNNEL ,

AUG

1120,
1120,
11204
1120,
1120,
1100,
1120,

1120,
1120,

1120,
1100,

1116,

1120,
1100,

WITH FISH RELEASES

SEPT

1120,
1120,
1120,
1120,
1120,
1120,
1120,
1120,
1120,
i120,
{1100,

1118,

i12n,
1100,

D D
DATE 32383

0cT NOY DEC
1120, 1100, tn8o,
1120, 1100, 1080,
1120, 1100, 1080,
1120, 1100, 1080,
1120, 1100, 1080,
1120, 1100, 1080,
1120, 1100, 1080,
1120, 1100, 1060,
1100, 1100, 1060,
1120, 1100, 1080,
1100, 1080, 1080,
1116, 1098, 1080,
1120, 1100, 1080,
1100, 1080, 1080,

!

R

PAGE

AVEYR

1097,

1078,

1077,
1070,
1077,
1067,
1072,
1077,
1078,
1075,
iove,

1076,

1097,
1067,

9

CALYR

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970



CHAKACHAMNA PROJECT OPERATION STUDY
_ i H/H,H&CF,BECHTEL CIVILRMINERALS INC,,8F, .
PROJECT 14879007 ALASKA PUWER AUTHORITY DATE 32383 PAGE 10

ALTERNATIVE D! CHAKACHATNA TUNNEL, WITH FISH RELEASES
WATER BALANCE

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

| 0 0. 0. 0, 0, 0, 0, 0. 0, 0, 0, 0, 0, 1980

2 or 0a 0, Oo 0, 0,' 0, 0, 0.’ 0. 0. 0. 0’ 1961

3 0' 0. 0. 0. O,l 0'. 09 0. 0. Oe 0. 0. 0. 1962

: o o 0 8 0. -9 0, 0. 0, 0. 0, 0, 0, 1963

5 0, 0. 0, 0, 0, 0,’ 0, 04 0, 0, 0, 0, 0, 1964

-] 0{' o, 0. 0. 0; of 0. 0' 0. 0. OD 0. 0. 1965

7 Or 0e Og on 0- 0,‘ ‘)g 0' 0. 0. ()a o. O. 1966

8 0,- 0. 0, 0, 0. 0’. 0, 0, 0, 0. 0, 0, 0, 1967

9 0’ Ol 03 Ol Oa of 0- 0s 0. 0. 0’ ou 0, 1968

10 Qf 0, 0, 0, 0_- ,4_0‘,~ 0, O 0, 0, 0, 0, 0. 1969

i1 0, O0a 0, N, 0, 0. 0, 0, 0, 0. [1 18 0, 0, 1970
MEAN 0 0, 0, 0, 0, 0 0. 0, 0, 0. 0, 0, 0,
MAX 0, 0. 0. 0, 0, o 0, 0, 0, 0 0, ). .
HIN 0. 0. oo 0, 0. 0- 0. 0o 0. 0. O! 0. 0.

v ! T i - - o DY SN D S A Y ST S W SR S S
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CHAKACHAMNA PROJECT OPERATION STUDY
. M/H.H8CF,BECHTEL CIVILRMINERALS INC,,SF,
PROJECT 14R79007 ALASKA POWER AUTHURITY - DATE 32383 PAGE 11
ALTERNATIVE Dg CHAKACHATMA [UNNEL, WITH FISH RELEASES
POWER IN Mu
YEAR JAN FEB MAR APR MAY JUNE JuLY AUG SEPT ocT NQOY pEC AVEYR CALYR
! 180, 170, 153, 137, 125, 121, 119, 125, 137, 157, 180, 196, 150, 1960
2 180, 170, 153, 137, 125, 121, 119, 125, 137, 157, 180, 196, 150, 1961
3 180" 170, 153, 137, 1as, 121, 119, 125, 137, 157, 180, 196, 150, 1962
4 180, 170, 153, 137, 125, 121, 119, 125, 137, 157, 180, 196, 150, 1963
5 180, 170, 153, 137, 125, 121, 119, 125, {37, 157, {80, 196, 150, 19sd
b 180, 170, 153, 137, 125, 121, 119, 125, 137, 157, 180, 196, 150, 1965
7 180 170, 153, 137, 125, - 121, 119, 125, 137, 157, 180, 196, 150, 1966
8 180, 170, 153, 137, 125, 121, 119, 125, 137, 157, 180, 166, 150, 1967
9 180, 170, 153, 137, 125, 121, 119, 125, 137, 157, 180, 196, 150, 1968
10 180’ 170, 153, 137, 125, 121, 119, 125, 137, 157, 1680, 196, 150, 1969
1 180, 170, 1563, 137, 125, 121, 119, 125, 137, 157, 180, 196, 150, 1970
MEAN 180", 170, 153, 137, 125, 121, 119, 125, 137, 157, 180, 196, 150,
MAX 189’ 170, 153, 137, 125. 121, 119, 125, 137, 157, 180, 196, 150,
MIN - 180, 170, 153, 137, 125, i21, 119, 125, 137 157 180, 196, 150,



PROJECT 14879001

ENERGY IN MWH

YEAR

— O OO N U N -

——

MEAN

MAX

MIN

JAN

133920
133920,
1313920,
133920°
133920,
113920,
1339207
133920
133920
133920,
1313920°

133920"

1313920°

133920"

FEB

118471,
114386,
114386,
114380,
118471,
114386,
{14386,
114386,
118471,
114386,
114386,

115500,

118471,
114386,

MAR

1135414,
113541,
113541,
113541,
113541,
113541,
113541,

1135414,
113541,

113541,
113541,

1135414,

113541,
113541,

APR

98609,
98509,
98b090
98609,
98609,
98609,
98609,
98609,
98609,
98609,
98609,

98609,

98609,
98609,

CHAKACHAMNA PROJECT OPERATION STUDY
H/H,HECF ,BECHTEL CIVILEMINERALS INC,,SF,
ALASKA PUAER AUTHORITY

HMAY

93162,

93162,
23162,

93162, .

93162,
93162,
93162,
93162,
93162,
93162,
93162,

93162,

93162,
93162,

JUNE

87339’

87339
87339,

AT339°

87339,
87339,
87339,
97339,
A7339,
87339,
87339,

87339,

A7339,
87339,

JUuLY

88795,

88795,
88795,

. 88795,

88795,
88795,
88795,

88795,
88735,

88795,
88795,

88795,

88795,
88795,

ALTERNATIVE D8 CHAKACHATNA

TUNNEL, WITH FISH RELEASES

AUG

93162,

93162,
93162,

93162,
93162,
93162,
93162,

93162,
93162,

93162,
93162,

93162,

93162,
93162,

~

SEPT

98609,
98609,
98609,
98609,
98609,
98609,
958609,
98609,
98609,
98609,
98609,

98609,

98609,

98609,

ocT

16452,

116452,
1164582,
116452,
fie4s2,

-116452,

-

116452,
116452,
116452,
116452,
116452,

116452,
116452,
116452,

DATE 32383

NV DEC
129600, 145565,
129600, 145565,
129600, 145565,
129600, 145565,
129600, 145565,
129600, (45565,
129600, 145565,
129600, 145565,
129600, 145565,
129600, 145565,
129600, 145565,
129600, 145565,
129600, 145565,
f29600, 145565,

ST 1 r

PAGE

TOTYR

1317204,
1313139,
1313139,
1313139,
1317224,
1313539,
1313139,
1313139,
1317274,
1313139,
1313119,

1314253,

1317224,
1313139,

ie

CALYR

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
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« CHAKACHAMNA PRQJECT OPERATIOH STUDY
‘ . H/H,H&CF ,BECHTEL CIVILRMINERALS INC,,SF,
PROJECT 14879001 ALASKA POWER AUTHORITY DATE 32383 PAGE 13
.

ALTERNATIVE D3 CHAKACHATNA TUNNEL, WITH FISH RELEASES
ENERGY DEFICIT 1IN MWH

-
YEAR JAN FEB MAR APR MAY JUNE JuLy AUG SEPT ocT NOY DEC TOTYR CALYR
o
1 0, 0, 0, 0, 0, 0. 0. 04 0, 0, 0, 0, 0, 1980
2 0, 0. 0, 0. 0, 0, 0, 0. 0, 0. 0, 0, 0, 1961
- 3 0, 0, 0, D, 0, 0, 0. 0, 0, 0, 0, 0, 0. 1962
. ” “ . 0'. Ol 0; 0. 0. . 0,- Oo On 0! on oa 00 On 1963
5 0, V. 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1964
- 6 0, 0. 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1965
? 0. 0, o, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1966
8 o, 0. 0, 0 0. 0. 0, 0 0 0, 0 0, 0 1967
- 9 0; . 0, 0, 0: 0, 0, 0, 0, 0, 0, 0, 0, 1968
10, 0, 0, 0. 0. 0. 0. 0, 0, 0, 0, 0, 0, 0, 1969
11 0. 0. 0, 0, 0. 0. 0, 0, 0, 0, 0, 0, 0, 1970
o
MEAN 0, 0, 0, 0, 0, 0, 0, 0, 0. 0, 0, 0, 0,
- MAX 0 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
- CMING o, 0, 0, 0, 0, . 0, .. a, 0, 0, 0, 0, 0, 0,
\w
-
o
-
-t
'u -
-
-/
-
)
5



CHAKACHAMNA PROJECT OPERATION STUDY

_ . ~ H/H,HRCF,BECHTEL CIVILSMINERALS INC,,SF,
PROJECT 14879001 ALASKA PUWER AUTHORITY DATE 32383 PAGE 14

) ALTERNATIVE Di CHAKACHATMA TUNNEL, WITH FISH RELEASES
AVERAGE GENERATION IN MW IN MONTHS UF SPILLS

YEAR JAN FEB MAR APR MAY JUNE JuLy AUG SEPT ocT NOV DEC AVEYR CALYR

! 0, 0, 0, 0, 0, 0, 221, 300, 141, 0, 0, 0, 55, 1960

2 0, 0. 0, 0, 0, 0, 0, 282, 300, 0, 0, 0, 49, 1961

3 0, 0. 0, 0, 0, 0, 0, 227, 284, a, 0, 0, 42, 1962

L H 0, 0, 0, 0, 0. o0, L0e 0, 282, 0, 04 0, 23, 1963

5 o, 0, 0, 0, 0, 0, 0, 204, 214, o, 0, 0, 35, 1964

6 n‘- 0! 0' 0' o- 0'- 0, ol 300- 00 oa 0. 251 1965

1 0, 0. 0, 04 0, 0, 0, 0, 262, 0, 0. 0, 22, 1966

8 0, 0, 0. 0o 0, 0, 0, 300, 300, 0. 0, 0, 50, 1967

9 0, 0, 0, 0, 0, 0, 0, 300, 140, 0, 0, G, 37, 1968

10 0, 0. 0. 0, 0. 0, 0. 0. 0, 0, 0, 0, 0. 1969

11 0. 0. 0, 0 0. 0. 0, 0 o0, 0, 0, 0, 0. 1970
MEAN 0 0, 0, 0, 0. 0, 20, 147, 202, 0, 0, 0, 31,
MAX 0, 0, 0, 0, 0, 0, 221, 300, 300, 0, 0, 0, 55,
MIN 0. 0. 0, 0, 0. 0. 0. . 0, 0, 0, 0, 0, 0,
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ALTERNATIVE D3 CHAKACHATNA
SURPLUS ENERGY IN MuH
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CHAKACHAMNA PROJECT OPERATION STUDY
H/H,HRCF ,BECHTEL CIVILE&MINERALS INC,,SF,
ALASKA POWER AUTHORITY

TUNNEL,

AUG

130038,
116782,
75918,

0,
58541,
0,

0.
130038,
130038,
0,

0,

56305,

130038,

0.

AU T G T S T e B G B

WITH FISH RELEASES

SO0 OC OO0

 » v ®» »® o 8 v ow @

1
PAGE 15
TOTYR CALYR
208iud, 1960
23ldy74, 1964
179084, 1962
10438, 1963
114265, 1964
117391, 1965
89921, 1966
247430, 1967
132573, 1968
0, 1969
0, 1970
129759,
24430,

0,



CHAKACHAMNA PROJECT OPERATION STUDY
) H/H,H&CF,BECHTEL CIVIL&RMINERALS INC,,5F,
PROJECT 14879001 ALASKA POWER AUTHORITY DATE 32383 PAGE 16

ALTERNATIVE D8 CHAKACHATNA TUNNEL, WITH FISH RELEASES
REMAINING sPILLS IM CFS

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

i 0, 0, 0, 0. 0. 0, 0, 3440, 0, 0 0, 0. 267, 1960

2 0. 0, 0, 0, 0, 0l 0, 0o 294, 0. 0. 0. a5 yosi

3 0, 0, 0, . O. 0,‘ 0, 0, 0. 0. 0, 0’ 0. 1962

5 o o 5 g 0. 0, 0. . O, 0, 0, 0, 0, 0, 1963

5 0' S 0’ 0. 0' of oo 00 0. 0- ol 05 On 196“

b n. og Oa 0: 0,- 0'. Oa 0. 867. 0. 0° n‘ 72‘ 1965

7 0, 0, 0, 9, 0, 0, 0. 0, 0, 0. 0. o o0 loce

8 0, 0. 0. 0, 0. 0, 0. 7368, 260, 0, 0. o 616" 1967

9 n’ 0. 0, 0, 0, 0, 0. 1719, 0. 0 0! 0! SR

10 n, 0. 0. 0, 0. 0, 0. 0, o, 0 o o 2 roes

11 0, 0. 0. 0. 0. o. 0. 0. 0¢ 0. 0' 0. 0. 1970
MEAN 0. 0. 0, 0, 0. 0. n, 1139, 129, 0, 0, 0, 106,
HAX 0, 0. 0, 0, 0, 0, 0 7368, 867, 0. 0, 0. 636,
HIN . 0. 0. (VS 0. 0, 0 0 0, O. 0. 0° o. 0.

- ] B e 4 1 r , { b T 3 1 o

{ g oo I SR S SR R A B [ G NS SR S S B S \



PROJECT

INSTALLED CAPACITY:

ANNUAL PLANT FACTOR:

14879001

OVERLOAD FACTOR:

PLANT EFFICIENCY:

I

e ks N s N i Nt S i R e M e

CHAKACHAMMA PROJECT OPERATION STUDY
H/tHyH&CF +sBECHTEL CIVILEMINCRALS INCo9sSFo
ALASKA POWER AUTHORITY

DATE

ALTERNATIVE E: MCARTHUR SHORT TUNNELe WITH FISH RELEASES

330000, KW

45

+850

FRICTION LOSS COEFFICIENT: 000062370

STARTER CAPACITY:

TOLERANCE:

MONTHLY LOAD FACTORS:

640

INITIAL LAKE STORAGE

MINIMUM

MAXIMUM

0620 o610

+ 640

LAKE STORAGE

LAKE STORAGE

5005« CFS

+010 PERCENT

o700  4BDO0  «920 1,000 +320 o870 7806 700

$4477500 AC-FT

233777506 AC-FT

24477500. AC-FT

32483

PAGE

1



(

CHAKACHAMNA PROJECT OPERATION STUDY
H/HeHRCF+BECHTEL CIVILEMINERALS INC.oSFo
PROJECT 14879401 ALASKA POWER AUTHORITY DATE 32483 PAGE 2
ALTERNATIVE E: MCARTHUR SHORT TUNNELo, WITH FISH RELEASES

RESERVOIR STORAGE~-ELEVATION-AREA:

v AC-FT FEET ACRE
9, 760, Go

2625, 765, 810,
7300 770. 1300,
272%C. 780, 2690,
1119090, 80%. S670.
241300, 820, 7320,
39779 0. 840G 8270,
572000, 860, 9240,
769030, 880. 19409.
98RG00, 90%. 115990,
1224000, 920, 11969,
1467000, 940, 12320.
1717000, 960. 12657,
1973000, 980, 12983
22360006 1062« 13280,
25040090, 1020, 13520,
2776200, 1040. 13740,
3553000, 1060, 13960.
3335000, 1380, 141790,
3620000, 1160, 14399,
3915000, 1120 146232,
4218003, 1140, 16100.
4255000, 1142, 1678C.
4477590 1155, 17842,

TAILWATER-FLOW RELATIONSHIP?

FEET CFS
217, R
210, 100000,

MONTHLY MINIMUM INSTREAM FLOWS IN CFS:

1094, 10944 1094, 1094. 10%4, 365. 365, 365. 365 365 365, 1094,

MONTHLY DIVERSION REQUIREMENTS 1IN CFS:

00 g. gD G' 0‘ UQ 00 0. (]O 0. 0. Ol
MONTHLY RESCRVOIR EVAPORATION IN INCHESS

g P Je ) (LS 0o 0o 0. 0, 0. G U

e e A R O S SN
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PROJECT 14875001

INFLOWS TO THE LAKE IN CFS

YEAR

DU dDADWNN -

MEAN

MAX
MIN

MAY

4513
2055.
3831
2627,
3992,
3434,
2193.
2936,
4393,
24%¢.
3120,
3637
1881
1265.
1801,
1830
1286.
1893,
2030.
2996.
1948.
2265,
42€3.
3468
2131,
4215,
4784,
5283
5335,
5387
6776,

3261 .

6776
12E5.

JUNE

10728,
8572,
10719.
8204,
13247.
ggd2.
6826 .
T475.
14817,
9930 .
9459.
6837
7983
7925.
4735
8G93 .
3499,
BO72.
8761,
7608,
@271.
578G .
12672.
8228,
T45Te.
6248,
10649,
8587,
19864,
7917
8514,

8996,

19864,
3490,

LA

JULY

©152270.
13194,
13995.
12575,
13355,
12091,
12996,
14601,
13149.
10163.
10388,
11209,
12808,
13149,
13249.
10766,
11633,
10303,

14931,

13117,
12478,
10360,
13695,
134990,
8859,
6781,
10889,
8304,
138298,
16146,
8958,

11928,

152210,
6781,

-

AUG

11615.
10548
8831,
9431.
13808.
12046«
9283.
12235,
10405,
8691,
11731.
9337«
10899.
10411,
12208,
11798.
11929,
9974,
15695.
11257,
7297
7986,
16680,
9263
7809.
6159,
6802,
6494,
11224,
7865
3157,

10147,

16680,
6159,

CHAKACHAMNA PROJECT OPERATION STUDY

H/HoHRCF+BECHTEL CIVILEMINERALS INC.oSF,

ALASKA POWER AUTHORITY

ALTERNATIVE E3

SEPT

6305,
4521a.
8635,
3562
4505,
6075
5068.
5940.
6910,
3452,
3662,
3145,
6225,
5542,
5847,
4246.
108452,
6608,
6191.
2793,
2793.
2734,
5075
5012,
2794.
6650,
5107.
4947,
6559,
4513,
4572,

5177

108G2.
2734,

"0CT

2689,
1761.
3216
2712,
2002,
2787
1588,
2053,
2707,
1896.
1370,
1439,
1586.
1197.
2086,

1245,

2114,
1953,
2040,

976
3057,
1359.
3181,
2396,
2527,
3659
3136.
3917.
3709.
3258,
4471

2383,

4471
976’

NOV

802,
569
842,

865, .

629.
755,
595.
583,
793,
526
654,
799,
843,
863
930
909.
597.
910,
1215,
£89.
1215,
742
1090,
£79.
740'
90%.
814,
1058.
922
708,
1412,

828

1412,
526

MCARTHUR SHORT TUNNEL e

DEC

636,
532,
699.
642,
550,
619.
532,
565,
562
483
508,
870
696«
613,
T10.
662
466,
313
571
612,
601
4600
736,
514,
623
533
622
1055,
790
701,
882,

621,

1055,
313,

WITH FISH

JAN

542,
495,
630,
523
527,
578,
5G4,
569.
569,
426,
400
877
633
498,
36".
419,
388,
531,
534,
485,
497
394,
581,
495,
558
438,
544,
1044,
639,
597,
762

551,

1044,
364,

L

Sy

RELEASES

FEB

488,
472
495,
477.
472,
507.
475
536
519.
468,
307.
589,
541,
357
435,
219,
336
449,
510,
486
504,
441,
531
492,
526
485
524,
773,
537.
562
718,

491,

173
219.

DATE

MAR

493,
4506
467
477
458,
4E6e
449,
505
489.
449,
267.
470
471
315,
332
337,
350
384,
467
S50C.
557
513,
492
480G
501,
4850
498,
606-
50%,
547
647,

647,
267.

32483

APR

541,
631
510.
6541,
541.
487,
496,
598.
675
526
393,
346
470G
337
477
398,
410,
880,
639
652
899,
1275
479
586,
554 .
489
625
606
558,
713
810.

588

1275,
337,

PAGE

AVEYR

4548,
3650
4328,
3511,
4257,
4071,
3509,
3883,
4665
3292,
3522,
3236,
3753,
3539,
3598,
3405,
3659,
3523,
4465,
3531,
3426,
2943,
4940,
3759,
2923,
3059,
3750,
3556
5327
3576,
3973,

3781

5327,
2923

3

CALYR

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
19¢0
1941
1962
1963
1964
1965
1966
1967
1968
1969
197¢C
1971
1972
1a72
1974
1975
1976
1577
1978
1979
1980



PROJECT 14679C01

POWER RELEASE IN

YEAR

WD L N

MEAN

MAX
MIN

MAY

1834,
1962,
1968
1951,
1952,
1966,
1962,
1970,
1959,
1960.
1971,
1976,
19790,
1975,
1982,
1972
1984,
1977,
1973,
1962,
1986,

1957. .

1973,
1951.
1948.
19561,
1949,
1947,
1931,
1943,
1938,

1959.

1386,
1834.

CFS

JUNE

1756.
1879,
1867.
1888,
1842,
1874,
1886,
1887,
1840,
1869,
1879,
1892,
1889.
1898,
1917.
1891.
1927.
1896,
1889.
1878,
1899,
1881,
1862,
1864,
1889,
1678
1846.
1850.
1794,
1849,
1836.

1870,

1927.
1756

JUuLy

1712,
1782,
1766
1787
1737.

1781,

1796,
1788,
1731
1781,
1790.
18¢9%.
1795.
1802,
1830.
1805,
1852,
1811.
1783,
1785.
1808,
1803,
1754.
1771.
1813,
1816,
1758,
1776,
1716,
1771,
1763.

1783.

l1852.
1712.

AUG

1210,
1813,
1&19,
1818
1813,
1808,
1822
1814,
1814,
1823.
1820,
1842,
1819.
1826,
1843,
1832.
1868,
1845,
1796,
1811.
1837.
1844,
1793,
1818,
1860
1878,
1626
1833,
1811,
1823,
1818,

1826,

1878,
1793,

CHAKACHAMNA PROJECT OPERATION STUDY

H/HeHECF+BECHTEL CIVILEMINERALS INCosSFe.

ALASKA POWER AUTHORITY

ALTERNATIVE E:

SEPT

2004,
2010,
1995,
2014,
2011,
2005,
2008,
2005
2002,
2014,
2014,
2016,
2034
2007,
2006,
2012
1587,
2003,
2004 .
2017,
2017,
2017,
2008,
20359
2020
2029,
2C08,
2009,
2095.
2011,
2010,

2009,

2029.
1987.

ocvy

2311.
2315,
2309,
2311.
23140
2311.
2314
2314.
2311,
2315,
2317,
2317
2316,
2318,
2314,
2318
2314,
2315,
2314,
2322,
2312,
2321,
2309.
2313
2318,
2310,
2309,
2306
2307
2309,
2303

2313,

2322.
2303,

-

NOV

2682,
25693,
2681,
2681,
2690,
2682,
2690,
2589.
2682,
2691,
2696
2635
26%3.
2697,
2687.
2696,
2689.

" 2689

2686
2704,
2679.
2700
2680
2685
2691,
2681.
2682.
2680,
2681,
2682
2678

2688,

2734,
2678,

MCARTHUR SHORT TUNNELs

DEC

2954,
2970.
2953,
2953.
2965.
2954 .
2966
2965
2954.
2969,
2974,
2969 .
2967,
2973«
2959,
2972,
2965
2964 .
2957.
2983,
2949,
2979.
2950
2960,
2966«
2953 .
2954,
2948,
2952,
2954 .
2945

2961

2983.
2945,

DATE 32483

WITH FISH RELEASES .

JAN

27400
2756.
2738,
2739.
2752.
27406
2753
2751.
2741,
2756«
2761.
2751,
2752.
2759.
2746,
27586
2753
2751
2744,
2768,
2735
2766
2735
2747,
2752
2740
2740
2728
2737
2740
2728,

2747

2768
2728

FER

2614,
2631,
2612,
2613

2626

2614,
2628
2625,
2614,
2631,
2638
2622,
2625
2634
26220
2633,
2629
2626
2618,
2643,
2610,
2642
2609.
2621,
2625
2614,
2614
2598.
2611,
2613.
2600.

2621

2643«
2598,

MAR

23630,
2376,
2359,
2360,
2372
2360,
2374,
2370
2361,
2377,
2384,
2368,
2371,
2381,
2369,
2380.
2376
2372,
2365
2387.
2356,
23860
2356
2367
2371,
2361
2361
2343,
2357,
2359,
2345

2367

2387
2343,

APR

2134,
2149,
2133,
2134,
2145,
2135,
2147,
2143,
2135,
2150,
2157.
2141,
2144,
2154
2143,
2153
2149,
2146,
2139,
2159,
2130,
2157,
2130.
2141,
2144.
2135
2135,
2117
2131.
2133
2119.

2141,

2159,
2117.

PAGE

AVEYR

2243
2278
2267
2271«
2268
226%.
2279,
2277
22620
2278
2284,
22830
2279,
2285.
2285,
2285,
2291,
2283,
22723
2285,
2276
2288
2263 .
2270,
2285,
2280
2265
2251,
2253,
2265,
2257,

2274

2221,
2243,

4

CALYR

195¢C
1951
1652
1953
1954
1955
195¢
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
19¢7
1968
1369
1970
1971
1972
1973
1974
1975
197¢
1977
1978
1979
1980
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PROJECT 14879C01

SPILL IN CFS

YEAR MAY
1 1585,
2 0.
3 [
L} De
9 0,
5 0.
7 0.
8 O
9 0.

13 0.
11 Ce.
12 [
13 O,
14 0.
15 0,
16 0.
17 De
18 0.
19 O
20 C.
21 O
22 G
23 0,
24 0.
295 0.
26 0,
27 0.
28 2,
29 0,
3 0.
31 0.
MEAN 51
MAX 1585,

MIN O

JUNE

7878
0'
0.
0.
Do
0
0.
00
0.

'0.
0.
0.

Ol

8.

0‘

0.

C'

C.

0.

Ce.

G.

O

0.

g.
0

0.
0.
D.
6592,
0.
UO

467,

7878
0.

] N G N S R I GRS R A R (ST A SN SN A S S B J
CHAKACHAMNA PROJECT OPERATION STUDY
H/HoHBCF¢BECHTEL CIVILEMINERALS INCosSFa
ALASKA POWER AUTHORITY DATE 32483
ALTERNATIVE E: MCARTHUR SHORT TUNNELs WITH FISH RELEASES

JULY AUG SEPT ocTt NOV DEC JAN FEB MAR APR
12414, 8711, 3207, 13, 0 Go 0o 0, 0o 0,
779. 7641 1417, 0. 0. 0. 0. 0o Je 0.
3074, 5918, 5546 542, 0o 0. De Ne Co 0o
0. 6378, 454, 36, 0. 0. - 0. 0 0 0.
7508, 7901 » 1400, 0. Ce 0o 0o 0. 9 8,
404, 9144, 2976, 111, 0. 0. 0. 9e 2, 0e
Ne 6028, 1966, 0o 0 0. 9, 0 0. 0.
731, 7327, 2841, 0, 0. 0. 0. 0o to Do
8312, 7497, 3814, 31, 0. 0o 0 0. e 2.
T 0. 5238, 344, Do 0. 0. 0. 0s 0o 0.
O 7217, 554, 0, 0. 0. 0. D Co 0.

0. 2861, 35, . B 0. 0o 9. 0, %e Je
0. €926 3127, 0, 0 0. 0. 0e 0. 0.

0e 5803, 2441, 0, 0. D, Qe 0. 0. 9.
Je 4180, 2747, 5, 0. 0. D 0 0, Co

0. 5542 . 1140, 0o - 0. C. 0. 0, 0. 0.

0o 575 7721, i 0, 0o 0 0. 0. 2,

0O 2809, 3511, 0, 0. 0o 0. B. N, L
1533, 12805, 3093, 0. 0. 0. 0o 0. 0. 0.
471, ‘8352, 0. 0. 0. 0o . D N, 0o
N 2567, 0. 72. 0. 0. 0. 0. N, 0.

Ce 1866, D 0. 0. 0o 0. 0. 9. D
5219, 13793, 1973, 507, O 0. 0. 0o 0. 0,
2584, 6351 19159, 0. 0. 0. 0. 0. 0o Co
0. 0, 0. 0. 0. o, 0. 0. . L
LN 0. 157, 384, [ 0o 0. 0a Co 0,
3215, 3882, 2635 462, 9. 0. 0. HIN 9, 0e
0o 2695, 1844, i246. 0 Ne Co 0. Co 0o
11088, 8319, 2960 1937, 0e Oe 0. Co 0, 0.
802. 4948, 1408, 584, 0. 0. 0. 0, 7. 0.
1436 6245 1468, 1803, 0, 0. 0. 0. 0. 0
1921, 5791, 2000, 220, e (1 De 0o 0, Te
12414, 13793, 7721, 1803, Do 0. 0. 9. D, 9,
0, 0. 0. Co 0. 0. 0. 0« 0, 0,

L._._Is_.ﬁ_.u
PAGE )
AVEYR CALYR
2817, 1950

819. 1951
1257. 1952
572. 1953
1461. 1954
1053. 1955
666+ 1956
908. 1657
1638, 1958
465, 1959
648, 1960
241, 1961
838, 1962
687. 1963
577. 1964
557. 1965
691, 1966
527 1967
1453, 1948
735« 1969
220. 19738
155, 1971
1791. 1972
904, 1973
0o 1974
41, 1975
797. 1975
482, 1977
2500. 1978
645, 1979
913, 198¢
871,
2817,
Go



[5. W)

PROJECT 14879001

FISH RELEASE IN CFS

YEAR

O SN N N e

MAY

1694,
1094,
1094,
1094,
1094,
1094,
1694,
1994,
1294,
1224,
1094,
1694,
10%4.
1924,
1094.
1024,
1994,
1094,
1094,
1024,
1024,
1094,
1094,
1094,
1634,
1994,
1394,
1094,
1024,
1094,
1094,

1394,
1894,

JUNE

13094,
1094,
1694,
1094,
1894,
1094.
1094.
1694,
1094,
1094,
1094,
1094,
1094,
1094,
1094,
1094,
1094,
1694,
1094,
1094,
1994,
1094,
1094,
1994,
1394,
1G69%4.
1094.
1C%%.
1094,
1994,
1094,

1094,

10634,
1094,

JuLy

1094,
1094,
1094,
1094,
1094,
1394,
1094.
1094.
1094,
1094,
10%94.
1094,
1094,
1694,
1294,
1394.
1094.
1094,
1994,
1994,
1094,
1094.
1094.
1994,
1094,
1094,
1094.
1094.
10%4.
1094,
1094,

1094,

1094,
1094,

AUG

1694,
1094,
1094,
1094,
1594,
1294,
1294,
1994,
1034,
1C9%.,
14094,
1994,
1094,
1994,
1694,
1294,
1C94,
1094,
1394,
1094,
1094,
1094,
1794,
1094,
1094,
1094,
1G94,
1594,
129,
12594,
1694,

1094,
1294,

CHAKACHAMNA PROJECT OPERATION STUDY

H/HsHRCF4BECHTEL CIVILEMINERALS INCaeoSF.
ALASKA POWER AUTHORITY

ALTERNATIVE E2

1094,
1094,
1094,
1094,
10%4.
1094,
1094,
1094,
1094,
10%4.
1094.
1094,
1094,
1094,
1094,
1094,
1094,
10%4.
1094,
1094,
1394.
10%4,
1094,
1094,
1094,
1094,
10%4.,
1094,
1094,
1094,
1094,

1094,

1094.
1094,

oCcT

365,
365
365
365a
365
365,
365
365
365a
365,
365
365
365
365
365,
365.
365
365.
365,
365
365
365,
365,
365
365
365
365,

365

365,
365,
365,

365,

365
365,

NOV

265.
365
365
365
365,
365
365.
365,
365
365.
365.
365
365
365
365,
365
3656
365'
365,
365,
365.
365,
365,
365,
365,
365,
365
365
365
365
365

365,

365
365,

]

L

MCARTHUR SHORT TUNNEL.,

DEC

365,
365,
365,
365,
365
365
365.
365.
365,
365,
365,
365
365
365,
365
365
365
313,
365
365.
365
365,
365,
365
365,
365,
365.
365
365,
365
365

363

365
313

-
—

DATE 32483

WITH FISH RELEASES

JAN

365
365,
365,
365
365.
365.
365
365
365
365
365
365,
365
365
364
365
365,
365
365,
365,
365
365,
365,
365
365.
365
365
565.
365
365,
365

365

365
364

FEB

365
365
365
365
365
365,
365.
365,
365,
365,
307,
365,
365.
357«
365,
219.
336.
365,
365
3650
365,
365
365,
365
365.
365.
365.
365.
365,
365.
365.

357,

369
219,

MAR

365
365,
365
365
365
365,
365
365.
365
365.
267a
365.
365.
315.
332
337.
350,
365,
365
365,
365,
365.
365
365.
365
365.
365,
365
36:"
365,
365,

358.

365,
267

PAGE 6

APR AVEYR CALYR
541. 683, 195¢
631, 691, 1951
510, 681s 1952
641, 692. 1953
541, 683, 1954
487, 679. 1955
496. 680, 195¢
598, 688. 1957
675 695, 1958
526 682. 1959
393, 658. 196¢C
346, 667. 1961
470, 678. 1562
337. 662 1962
477 675. 1964
398, 657+ 1965
410, €69. 1966
880, 707. 1967
630, 691. 1968
652, 693. 1969
899 . 713. 1970
1094, 730, 1971
479. 678, 1972
586 687 19732
554 685, 19274
4893, €79. 1975
625. 690, 1976
606 689, 1977
558 685. 1978
T13. 698, 1979
810, 06. 1980
582 685,

1094, 730

337. 6357

™ 1 L3
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CHAKACHAMNA PROJECT OPERATION STUDY
‘ H/HsHRCF¢BECHTEL CIVILEMINERALS INCaoSFe ’
PROJECT 14879001 ALASKA POWER AUTHORITY DATE 32483 © PAGE 7
ALTERNATIVE E: MCARTHUR SHORT TUNNELe WITH FISH RELEASES
sNET CVAPORATION IN AC-FT
YEAR MAY JUNE JULY AUG SEPT ocT NOV DEC JAN FEB MAR APR AVEYR CALYR
1 0o 2, 0o 0. 0. 0. 0. 9o 0. 0e De 0» 0. 1950
2 2. Ce 0. 0. 0. (VIS 0. 0. [ 0o 0e 0o 0. 19251
3 0 0. 0 0. 0o De 0, 0, 0e Do 0. 0. 0. 1952
4 0. 0. 0. 0o . De 0, . 0. 0. Do 0. 0. 9. t, 1953
5 0e I 0, 0, I I 0o 0o 0. 0o 0o 0. 0. 1954
6 0. 0 0o D. Co 0, 0, 0. 0. 0o Ce I e 1955
7 0. 0, Oe 0. 0, 0. 0o De 0. 0. 0. 0. 0. 1956
8 0. 0. 0. 0. 0. 0. O 0. 0. Do 0. 0. 0. 1957
) 9. 0. 9. 0. 0. 0. 0, 0, 0. 0, 0o 0o 9., 1958
10 Oe 0. 0. 0. <O 0e 0. Oe 0o 0. Ce 0o 0. 1959
11 0, 0. 0. 0. Oe 0. 0. 0. 0, 0. 0. 0. 0. 1960
12 0e 0 Do~ 0. 0. 0 0. Oo 0 0, 9. 0. 0. 19561
13 0 0 0. 0. 0, 0 0. 0o De D Do 0. 0. 1962
14 0. 0. O N. 0. 0, 0. 0. 0 9. 0. 0, 0. 1963
15 Co N, 0o Da 0. 0. 0. 0. 0e O D, 0. 0. 1964
16 o. 0. 0. 0. 0. . 6, ° 0. 0. 0. 0o 0. 0. - 0. 1965
17 0, 0. Je 0. 0 De 0. 0. 0, 0o 0 De 0. 1966
18 0. 0. 0. 0. 0, 0. 0. 0. 0s 0. Ce 0. 9. 1967
19 0o 0. 0. 0. 0. 0 0. (I 0, 0, % 0, 0. 1968
23 0. 0. 0. 0. 0. 0. 0 0a Oe 0. 0. Do 0. 1969
21 0. 9.° 0. 0. 1 0. D 0. 0o 0o % 0o 6. 1970
22 ) 0o [ Oe 0. 0o B 0. (VY 0o Uo 0. Qe 0, Ce 1971
23 0. 0. 0. 0. De 9. 9. 0. 0. 0o 2, 9. 0. 1972
24 C. Oe 0. 0, 0. 0 0. 0a 0o 0. 0. 0. 0., 1973
25 0. 0. Do 0, 0. 0. 0o 0. Oe 0o 0o 0o 0. 1974
26 0. C. 0. 0. 0. " D 0. 0o N. 0. 0, 0. 0. 1975
27 Do 0. 0 0. 0o 0. 0. 0. . Do . De 0. 1976
28 Co 0. ’ 0. C. 0 0. De 0. 0. 0 O, 0, 9. 1977
29 0e G. 0e 0. 0. 0 2. O 0. 0, Do 0. 2 1978
3¢ Co 0o Co 0. 0. 0. O LI 0o 9, Ce 0, 0. 1979
31 0, 0. Oe 0. Ce 0. 0. 0, 0. 0o 0o 0o 0. 1980
MEAN N W D 0 Co 0. 0. 0. 0, 0. 7, 0o 0.
MAYX O U 0. 0. 0. 0. 0. 0, 0o 0. 0. 0o 0

MIN 0 O 0o 0. Oe 0. 0. 0. 0. 0. Ds [ty 1Y
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MEAN

MAX
MIN

STORAGE IN ACRE-FT

MAY

4477550
3567280,
3575561
3561561,
3678513
3576621
3563406,
3534480.
3646696,
3581877
3531794
3520805,
3534965
3449689,
3427032,
3489171,
3399476,
2460307,
I4B6753
3589145,
3404028,
3595992,
3553247,
3669439,
3522781,
3633198,
37222%2.
3754042,
3859593.
2783157
285841¢€.

3611904,

4477500,
3299476

JUNE

44775900
3A9(445.,
4037206,
3872769,
4292086
3935657,
3792268,
3801875,
4353809,
2996422,
3917746,
3749135,
3802458,
3743212,
3529642.
3793096,
3427392,
3762715,
3830584,
3876930,
3777592,
3822934,
4131416,
3983032,
3790024,
3828135.
4181004,
4089818,
4477500
407%14C,
4190670

3943038,

44775069,
3427392,

JULY

4477500
44775000
4477500
4468818,
4477503.
44775060
4412665,
4477500
4477500
4444553,
4379145
4259863,
4412330
4373660
4164483
4272757,
396159,
4217620,
4477500
4477500
4366893.
4281846
4477500,
44775080,
4155425,
4066131,
4477500,
4423913,
4477500,
4477500,
4477500,

4381455,

4477500,
3961509,

AUG

4477500
4477500
4477500
4477500
4477500,
4477500
4477500
4477500
4477500,
4477500,
4477500
4477500,
4477500,
4477500
4477500
4477500,
4477560
4477500
4477500
4477500
4477500
4477500,
4477500
4477500,
4453961 .
4262118,
4477500
4477500,
4477500,
4477500,
4477509,

4469793,

4477500
4262118,

CHAKACHAMNA PROJECT OPERATION STUDY
H/HsHECFoBECHTEL CIVILZMINERALS INCosSFo.
ALASKA POWER AUTHORITY

ALTERNATIVE E2 MCARTHUR SHORT TUMNELS,

SEPT . 0CT NOV

4477500e 4477500, 4343937,
4477500e 4420969 4272884,
4477500, 4477500¢ 4346329,
4477500 4477500, 4347705,
44775060, 4435854, 4291513,
4477500, 4477500. 4341126,
4477500, 4434989. 42R8605,
4477500, 44390044 4291944,
4477500, 44775000 4343398,
4477500 4429307+ 4278737,
4477500, 4396818, 4253567,
4477500 4401080+ 4266546,
4477500, 4410160+ 4278352,
4477500, 4386133, 4255271,
4477500, 4441042, 4314758,
4477580s 4389098, :4261018.
4477500, 44427714 4296588,
4477570, 4432827« 4305262,
4477590 4438201, 4328934,
4458580, 4353391. 4211779,
4458580, 4477500. 4368638,
4455056+ 4373491 4235260,
44775004 4477500, 4361162,
4477500, 4460189, 4319090,
4434923, 4425319, 4287507,
4477500, 44775004 4350336,
4477500 4477500. 4344654
4477500, 4477500s 4359248,
4477500, 4477500. 4351114,
4477500, 44775006 4338314
4477500 44775000 4380421,

4474182, 4442521, 4310129,

4477500, 4477500, 4380421
4434923, 4353391« 4211779,

DeEC

4178982,
4100551
4185300,
4183166
4120550
4175085,
4116489,
4121916.
4173860
4103451,
4079480,
4115051
4116247
4087709.
4154012,
4096569,
4120495.
4123035,
4159771,
4043551 .
4201814,
4057948,
4202599,
4146270,
4121009,
4178901,
4178842.
4220394,
4190204,
4177313,
4231118,

4143925,

4231118,
4043551,

JAN

4021409,
3939069,
4033252,
4024470
3961305,
4019690,
3955768
3965287,
4617892,
3937736.
3911849,
3977393,
3963506,
3926248
3985169,
3930333
3952648,
3964069
4001459,
3880715,
4041746,
3889667
49047738,
3985373,
3963688,
4018605
4021391,
4094404,
4036918,
4023122,
4087815,

3986443,

4094404,
3880715

FEB

3883070,
3738899,
3890484,
3885551,
3821397,
1882394,
3810939,
3829002,
3880744,
3797327,
3760115,
3844210,
3827479,
3779949,
3838383,
3784082,
3806661,
3822909.
3859198,
3740634
3904523,
3747179.
3997217,
3846862
3826825,
3880068,
3880166,
3972776,
3901486,
3888934,
3958563,

3847033,

3972776
3740634,

DATE 32483

WITH FISH RELEASES

MAR

3745820
3658001,
3751712,
37473419,
3681259.
3743466
3670121.
3691860,
3743219,
3656348.
3613499,
3705083,
3688216
36335h8.
3692653
3637751,
31660597,
3678212
3720060,
3602136,
3771048,
3609563,
3770185
3708384,
3689411,
3742288,
3743191.
3843551
3765440
3755092.
3831711,

3708091,

3843551,
3602136,

APR

3el8830.
3530102,
3624782,
3620366
3553606,
3616452,
3542351,
3564316
3616202,
3528432,
3485129,
3577675
3560635,
3505411
3565157,
3509638
3532726«
3550527
3592806 .
3473645«
3644315a
3491978,
3643444 .
3581010
3561842,
3615262«
3616174
3717551,
3638650
3628157
3765592,

3717551
3473645,

PAGE

AVEYR

4221420,
4050058,
4112885,
4395354,
4105715,
4100041,
4045300,
4056015,
4149485,
4052099,
4023679,
4030920,
4043279,
4007987,
4005614,
4009876
3962288,
4022797,
4070855,
4915459,
4074515,
4063261
4127251
4094346,
4019474,
4044170,
4133143,
4159016,
4177575
4131939,
4179525,

4074964,

4221420,
3962988.

8

CALYR

1950
1951
1952
1953
1954
1955
1956
1957
1958
195¢
1960
1961
1962
1963
1964
1965
1966
1967
19¢8
1962
1976
1971
1972
1973
1974
19758
1976
1977
1978
1979
1380
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EeOePoy

YEAR

DO OB N

MEAN

MAX
MIN

LAKE LEVEL IN FEET

MAY

1155,
1096.
1037.
1C96.
1154.
1097,
1096.
1094,
1102,
1097.
1694,
1023,
1092,
1088,
1986,
1091.
1985,
1089.
1091.
1098,
1085,
1998.
1095,
1103,
1093,
1101,
1187,
1129,
1117.
1111.
1116,

1999.

1155,
1085,

JUNE

1155,
1119,
1128.
1117,
1144,
1122.
1112,
1113.
1148,
1126.
1121,
1109.
1113.
1108.
1294,
1112,
1086,
11180.
1115,
1118,
1111,
1114,
1136,
1125.
1112.
1114,
1138,
1132,
1155,
1131.
1138.

1122.

1155.
1C86.

JULY

1155.
1155,
1155,
1155,
1155,
1155.
1151,
11565.
1155,
1153.
1149.
1143.
1151,
1149,
1137,
1143,
1123,
11490,
1155,
1155,
1149,
1144,
1155,
1155.
-1136.
1130,
1155.
1152.
1155,
1155.
1155.

1149,

1155
1123,

AUG

1155.
1155,
1155.
1155,
11585,
1155.
1155.
1155,
1155.
1155.
1155,
1155
1155,
1155,
1155,
1155,
1155,
1155.
1155.
1155,
1155.
1155.
1155,
1155,
1154,
1143,
1155,
1155.
1155,
1155,
1155,

1155.

1155,
1143,

o 0 O o ¢ oo R T GRS S G R R R

CHAKACHAMNA PROJECT OPERATION STUDY
H/HoHRCFeBECHTEL CIVILRMINERALS INCosSFo
ALASKA POWER AUTHORITY DATE 32483 PAGE 9
ALTERNATIVE E: MCARTHUR SHORT TUNNELs WITH FISH RELEASES

SEPT ocCT NOV DEC JAN FEB MAR APR AVEYR CALYR
1155, 1155. 1147, 1137, 1127, 1118, 1109, 11300, 1139, 1950
1155 1152, 1143, 1132, 1122. 1112, 1103, 1094%. 1128, 1951
1155, 1155, 1148, 1138, 1128. 1119, 1109. 11C0. 1132. 1952
1155, 1155, 1148, 1138. 1127. 1118, 1169. 1160, 1131. 1953
1155, 1153, 1144, 1134, 1123, 1114, 1104, 1095. 1132, 1954
1155, 1155, 1147, 1137. 1127, 1118, 1109, 11G0o 1131, 1955
1155, 1153, 1144, 1133, 1123, 1113, 1103, 1095, 1128. 1956
1155, 1153, 1144, 1134, 1124, 1114, 1105, 1096, 1128. 1957
1155, 1155. 1147, 1137, 1127. 1118, 1108, 1100, 1134, 1958
1155. 1152. 1144, 1133, 1122, 1112. 1103. 1094, 1129. 1959
1155. 1150 1142, 1131. 1120, 1110. 1100, 1091. 1126+ 196C
1155. 1151. 1143, 1133. 1124, 11165, 1106, 1097, 1127, 1961
1155, 1151. 1144, 1133, 1123. 1114, 1195, 1096, 1128, 1962
1155, 1158. 1142. 1132, 1121. 1111. 1101. 1092. 1125, 1963
1155, 1153, 1146 1136 1125, 1115, 1105. 1096 1125+ 1564
1155, 1150 ° . 1143 1132, 1121, 1111, 11G1. 1092. 1126+ 1965
1155, 1153. 1145, 1134, 1123. 1113, 1103, 1994, 1122. 1966
1155, 1152, 1145, 1134, 1124. 1114, 1104. 1095, 1126+ ~ 19€7
1155, 1153. 1147, 1136 1126 1116. 1107, 1098. 1129. 1968
1154, 1148, 1140, 1129. 1118. 1108, 1099, 1090, 1126, 1969
1154, 1155, 1149, 1139, 1129, 1120, - 1110, 1102, 1130, 197¢C
1154, 1149. 1141, 1130 1119, 1109. 109%. 1091, i125. 1971
1155. 1155. 1148, 1139. 1129. 112¢. 1110, 1102, 1133, 1972
1155, 1154, 1146 1135, 1125. 1116. 1106€. 1€97. 1131. 1972
1153. 1152, 1144e ° 1134, 1123. 1114, 1105, 1996, 1126 1974
1155, 1155. 1148, 1137. 1127. 1118, 1198, 1100 1128, 1975
1156, 1155, 1147, 1137. 1127, 1118, 1108, 1103, 11344 1976
1155. 1155. 1148. 1140, 1132, 1124, 1115, 1107, 1135. 1977
1155, 1155, 1148, 1138, 1128. 1119. 1110. 1101, 1136. 1978
1155, 1155. 1147, 1137a 1127. 1119. 1109, 1101, 1134, 1979
1155, 1155, 1149, 1141, 1132, 1123, 1115. 1106 1137, 198¢
1155, 1153. 1145, 1135, 1125, 1116. 1106, 1097. 1130,
1155, 1155. 1149. 1141, 1132, 1124, 1115. 1107, 1139.
1153, 1148, 1140, 1129. 1118. 1108. 1099. 109¢C. 1122.
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ALTERNATIVE E: MCARTHUR SHORT TUMNELs WITH FISH RELEASES
WATER BALANCE

YEAR May JUNE JULY AUG SEPT ocT NOV DEC JAN FEB MAR APR AVEYR CALYR
1 0, 0. 0 ] 0o 0. 0. Co De 0. 0o 0, 0. 195
2 0. 3. Do 0. 0. 0o O 0. _ iR 0. Go 0, De 1951
3 Do Ge 0, D, Do 0. 0. 0o 0. 0o %o Do 8. 1952
4 0. 0o 0, 1IN 0o 0o 0. 0o . De N Je 9, 0. 1953
5 0, [ O 0o 0, Qe 0. 0. 0. 0. N Co 0. 1954
6 0. 0. Je 0o 0, 0, Do 0 8, So 0 0, 0. 1955
7 0o 0o 0, 0o 0. 0o - Co Co Do 0o 7. 0o 0. 1956
8 0o Te 0. 0o 0. 0o De B 0, 0o 0. 0o 6e 1957
9 2, 0. 0, 0, 0, 0, e 0o 0. 0o Qe O 0. 1958
12 Co G O 0o 0. 0 Go 0. 0. 0, 0. 0, 0. 1959
11 [ 3, 0, 0o (U 9. 20 0o 0. 0 0o Oe 0. 1960
12 0. 0. 2. 0, 0o 0. 0. Je 0. 0, 0, Qo 0. 1961
3 L‘o On ")o {Jo 00 : Ua 0& Us Oo 0- Oa Dn 0' 1962
14 Oe o, 0. 0. 9. Ne Ge 0. 0. 0o 0. Co 0. 1963
15 0o 0. N 0. 0 0. 0, 0, 0, 0. 0o 0o 0« 1964
16 Je Ce 0. U 0o 0. Go Oe 0, Do %, Co Ce 1965
17 Je 0. 2 0. 0o Oe 0. 0 De 0. T Co 0. 1966
18 0o Co 0 0, 0. 0. . D Oe 0. Do 0. Do 0, 1967
19 Do 0., 0 D 0o 0a 0. De 0. D, 0, 0. 0, 1968
28 Go Ce 0. 0. 0. 0. 0. 0. D. 0. 0. 0o 0. 1969
21 0. LN 0o 0. De 0. O Oe 0. 0s 0, Co 0. 1970
22 J. 0. J. Co 0o 0. . 0o 0. 0. 0. Je Co r. 1971
23 0. 0. G 0, Oe 0. 0 0. Do 0. "0, 0 2, 1972
24 0. 0o 3. 0. 0. [ 0, 0. 0. L. 0, 0o 0. 1973
25 Oe Ce Co Co (U C. 0. 0. 0. N, 0. Ge 0. 1974
26 Ge Co 0. Ce %e 0o De 0. Do 0. Oe 0. e 1975
27 s Ce 0. 0. 0 D. 0. 0o Oe O 0, 9, 0. 1976
28 0. Ge G Je 0o 0o 0. 0. 0o 0o Q. De 0. 1977
29 Je 0. 0. 0. 0, C. O 0. Oe 0. 0. Co 0. 1978
30 O, Co 2, 0 0o 0o O 0. [ Ce 0 0. 0., 1979
31 G . 0. 0. 0 0. Oe 0, 0, Da D, De 0. 1989
MEAN 0. De 0, 0. D 0. 0» 0. 0, 0o 0. B, D,
MAX 0. G a, 0. 0o 0. 0 0, Co 9. 0o 0, 0e
MIN 0. Do % 0e 0, 9. 0. 0. 0, 0, B 0, 0.
! . - - 4 oy |
N T S U R o S G B A T A oo
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ALTERNATIVE E: MCARTHUR SHORT TUNNELs WITH FISH RELEASES
POWER IN MU

YEAR MAY JUNE JULY AUG SEPT acT NOV DEC JAN FEB MAR APR AVEYR CALYR
1 124, 120, 118, 124, 136, 155, 178, 194, 178. 169, 151, 136 149, 195¢0
2 124, 120. 118, 124, 136. 155. 178, 194, 178 169. 151. 136, 149, 1951
3 124, 1290. 118, 124, 136, 155, 178, 194, 178. 169. 151, 136. 142, 1952
4 124, 120, 118. 124, 136, 155 178. 194, 178. 169. 151, 136 149, 1953
5 124. 120. 118, 124, 136, 155, 178, 194, 1786 169, 151, 136, 149, 1954
6 124, 120, 118. 124. 136, 155. 178. 154, 178, 169, 161, 136. l49, 1955
7 124, 12C, 118, 124 136. 155, 178 194. 178 169. 151. 136 149. 1956
] 124, 122, 118. 124, 136. 155, 178, 194, 178. 169. 151, 136, 149, 1957
9 124, 120. 118. 124, 136, 155. 178, 194, 178, 169, 151, 136, 149. 1958
1g 124, 120. 118. 124, 136, 155, 178, 194, 178, 169. 151. 136, 149, 19%9
11 124, 120, 118. 124, 136, 155, 178, 194. 178. 169. 151. 136, 149, 1960
12 124, 12C. 118. 124, 136 155. 178, 194, 178, 169. 151, 136 149. 1961
13 124, 12C. 118, 124, 136. 155. 178 194, 178. 169. 151 136, 149, 1962
14 124, 12G. 118. 124, 136 155 178, 194, 178, 169, 151, 136, 149, 1963
15 124, 1235, 118, 124, 136, 155. 178 194, 178, 169. 151, 136, 149. 1964
16 124. 120. 118. 124, 136, 1554 178. 194, 178, l69. 151, 136 149, 1965
17 124, 120, 118. 124, 126, 155 178. 194, 178, 169, 151. 136 149, 1966
18 124. 120. 118. 124. 136. 155, 178, 194, 178. 169, 151. 136, 149. 1967
19 124, 120. 118. 124, 136. 155. 178. 194. 178, 169, - 151, 136. 149. 1968
295 124, 12C. 118, 124. 136. 155, 178, 194, 178 169. 151. 136. . 149, 1969
21 124, 120. 118, 124. 136. 155, 178. 194, 178 169, 151. 136, © 149, 197C
22 . 124, 12G. 118. 124, 136. 155, 178 194, 178, 169%. 151. 136. 149, 1°71
23 124, 120. 118. 124, 136, 155, 178. 194, 178. 169, 151. 1360 149. 1972
24 124, 120. 118. 124, 136 155, 178, 194, 178 169 151, 136 149, 1973
25 124, 120, 118 124, 136. 155« 178, 194. 178, 169, 151. 136. 149, 1974
26 124, 120. 118, 124, 136. 155. 178, 194, 178, 169, 151. 136, 149. 1975
217 124, 120, 118, 124, 136, 155. 178, 194, 178, 169, 151, 136, 149, 1975
28 124, 120, 118. 124, 136. 155. 178. 194, 178 159, 151, 136, 149, 1977
29 124, 125 118, 124 136, 155. 178, 194, 178, 1692, 151, 13¢. 145, 1978
32 124. 120, 118, 124 136. 155, 178 194, 178 169, 151, 136 149, 1979
31 124, 120. 118, 124, 136, 155 178. 194, 178, 169, 151, 136, 149, 198¢%2
MEAN 124, 120, 118, 124, 126, 155, 178, 194, 178. 169, 151, 136, 149,
MAX 124, 120 118. 124, 136 155. 178, 194 . 178a 169. 151, 136. 149.
MIN 124, 125, 118, 124, 136. 155. 178, 194, 178. 169, 151, 136 149,
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ENERGY

YEAR

Ve lie=TE SV ARSI T N

MEAN

MAX
MIN

IN MWH

HAY

92230,
92230.
©2230.
92230.
92230.
92230,
92230,
52230,
9223¢C.
92230
92230 .
92230,
92236,
52230
92230,
92230
92239.
92230,
92230.
92230,
92230,
92230,
92230
92230,
82230.
92230
92236
92230,
92230.
92230,
92230.

22230,

9223G.
92230,

JUNE

BE4RE .
86466,
86466,
86466,
L6466
86466,
B6466.
86466,
86466
86466,
86466
86466«
86466,
86466,
86466,
864660
86466,
86466,
86466
B6E466
86466
86466«
86466
86466
86466
86466
86466,
86466,
86466 .
B6466.
86466,

86466,

86466,
86466,

JULY

87907.
87907,
87907,
87907
87907.
87907.
87907,
87907,
B79G7.
87907,
87907,
A79G7.
879C7.,
87907,
87907,
R7907,
87907.
87907,
87907.
87907,
87907,
87907.
87907
87907,
87907.
87907,
87907,
87907,
87907.
87907,
87907,

87907,

87907,
87907,

AUG

92230,
92239,
92230,
92230
92230,
92230,
92230,
9223C,
92230,
92230,
92230,
92230,
92230,
92230,
92236,
92230,
92230
92230,
92230,
92230,
92230,
92230,
92230
92230,
92230
92230,
92230
92230,
92230,
92239,
92230,

92230

92230,
922350,

CHAKACHAMNA PROJECT OPERATION STUDY
H/HsH&CF+BECHTEL CIVILEMINERALS INCosoSFa
ALASKA POWER AUTHORITY

ALTERNATIVE E:

SEPT

97623
97623,
97623,
376234
97623,
97623.
97623,
97623.
97623,
97623,
97623,
97623,
97623,
97623,
97623,
97623,
27623,
97623,
97623,
97623,
97623
97623,
97623
97623
97623,
97623 .
37623,
97623,
297623 .
97623 .
97623,

97623,

97623,
97623

ocT

115288,
115288,
115288.
115288,
115288,
115288,
115288,
115288,
115288
115288.
115288,
115288,
115288,
115288,
115288,
115288,
115288.
115288.
115288,

1152884 °

115288,
115288,
115288,
115288,

115288,

115288,
115288,
115288,
115288,
115288
115288,

115288,

115288,
115288,

NOV

128304,
128304,
128304,
128304
128304,
1283G4.
128304
128304,
1278%C4.
128304,
128304,
128304,
128304
128304,
128364,
128304
128304,
128304,
128304,
126304,
128304,
128304,
128304.
128304,
1268304,
128304,
128304,
128304,
1268304,
126304,
128304,

128304,

128304,
128304,

MCARTHUR SHORT TUNNEL,

DEC

1441100
144110,
144110,
1441104
144110
144110,
144110,
144110,
1441104
144110,
144110,
144110,
144110,
144110,
144110,
1441104
144110,
144110,
144110,
144110,
144110,
144110,
144110,
144110,
144110,
144110,
144110,
144110,
144110,
144110,
144110,

144110,

144110
144110.

JAN

132581,
132581,
132581,
132581,
132581,
132581.
132581,
132581,
132581,
132581
132581,
132581
132581.
132581.
132581,
132581,
132581,
132561.
132581,
132581.
132581.
132581.
132581,
132581,
132581.
132581,
132581,
132581,
132581,
132581,
132581.

132581,

132581,
132581.

FEB

113242,
1132426
117287,
113242,
113242,
113242,
117287,
113242,
113242,
113242,
117287,
113242,
113242,
113242,
117287,
113242,
113242,
113242,
117287,
113242,
113242,
113242,
117287,
113242,
113242,
113242,
117287,
113242,
113242,
113242
117287.

114286,

117287,
113242,

DATE 32483

WITH FISH RELEASES

MAR

112405,
112405,
112405,
112405,
112405,
1124¢5.
112405,
112405,
112405,
112405.
112405.
112405,
112495,
112405,
112405,
112405,
112405,
112405,
1124065,
112405,
112405,
112405,
112405,
112405,
112435,
112405,
112405,
112405,
112405
112405.
112405,

112405.

112405,
112405,

APR

97623,
97623
97623,
97623,
57623
97623
97623,
97623,
Q7623
97623
37623,
S7623.
97623,
97623«
97623,
97623,
97623
97623,
97623 .
97623
97623,
27623,
97623,
97623,
97623,
97623,
97623
97623,
97623
97623 .
97623,

97623 .

97623.
37623,

PAGE

12

TOTYR CALYR

1300008
1300C08.
1304052,
1300008,
1300008,
1300008,
1304052,
1300008
1300038
130008,
1304052
1300008,
1360008,

1300008,

1304052
1300008,
1300008,
1300008,
13¢4052.
1300008,
1300008,
1300008,
1304052.
1300098,
1300038,
1300008,
1304052,
1300008.
1300C028.
1300008,
1304052,

1301051

1304052,
1300008,

195¢
1981
1952
1952
1954
1955
1956
1957
1958
1959
196¢
1961
1962
1963
1964
1965
196¢
1967
1968
1969
1970
1971
1972
1273
1974
1975
1976
1977
1978
1979
198¢C

3

e

@

v

c!-\)



R s T s Y s B S D T D R R - S NS R A S SR D SR B

CHAKACHAMNA PROJECT OPERATION STUDY
1/ HeHECFsBECHTEL CIVILE&MINERALS INCosSF.
PROJECT 148793801 ALASKA POWER AUTHORITY . DATE 32483 PAGE 13

ALTERNATIVE E: MCARTHUR SHORT TUNNELs WITH FISH RELEASES
ENERGY DEFICIT IN MWH

YEAR MAY JUNE JuLy AUG SEPT oCcT NOV DEC JAN FEB MAR APR TOTYR CALYR
1 Ce O 0o 0o 0e 0. 0, Oe 0e Co 0o 0. 0. 1959
2 0. 0. 0, 0. 0, 0. D Go Oo O 0o 0 0, 1951
3 0. 5 0, 0o 0. 0. 0, 0 0, 0 N, O 0, 1952
4 Do 0. 0. Co 0. 0. 0. 0. 0. Jo %o 0. 0. 1953
5 0. G 0. 8o 0. 0. 9, 0. 0 0 Ce 0. 1954
6 O 0. 0. 0o 0. 0. % Do Ge Qe G 0o 0. 1955
7 QB GQ 0. 0(! Os 0. 0' UO 00 ce 0. Gl Oll 1956
8 % Je Ca 0o 0 0. 0, 0. 0. 0. Pe 0. 0. 1957
e Ce 0. Ne 0. o, 0 0. 0. 0. 0, % 0, 0. 1958
19 Bo O 0. 0. 9. 0. 0. 0o 0, 0o 0 0. 0. 1959
11 0. G Yo 0. O Oe Co 0. 0, Co T T 0. 1960
12 0o 0. . 0 2 0, Oe 0o 0. Ce 0o Lo 0, 1951
13 0o 0. n. 0. 7. 0. 0. Do 0o Ca 0. 0o 0, 1962
14 0. 0, 9. 0. 3. 0. 0. Cs 0. 0, 0, Ne 0. 1963
15 Co Ue Q. 0 0o 0. O O [ 0o 0o Oe 0o ‘1964
16 0o 0, Je 0. 0o O O O Do Ne 0o Oe 0e 1965
17 0. 0. 2. 0, 0, 0. 0o 0o 0. 0, 0o D 0. 1966
16 (1 ", 0. 0. 0. 0o 0. 0e 0. 0o 0. Cs 0. 1967
19 O, 0. De 0. 0, 0, 0. 0o 0, 0. 0, 0. D. 1968
2¢ Co 0. Ce 0. Co 0. 0. 0. 9. 0. 0. 0, 0. 1969
21 Ge 0. 0. 0. Go 0, 0. 5o 0o 0. Do 3o . 1970
z2 O 0. n. 0. 9. 0. 0. 0. 0. 8. Do Co 0., 1971
23 0, o, Je 0. 9. 0. 0. 0, 0. 0, 0, 0, 0. 1972
24 Ge 0 0. 0 0. 0. 0. 0. 0. 0. 0, De 0. 1973
25 0. 0. 0. De 0o 0, 0 Oe 0. 0, % 0. 0. 1974
26 0o 0. T 0. 0. 0, 0. 0. 9. 0o Oe 0o 0. 1975
27 e, 0. o, 9 0. 0. 0. 0, 0. 0s 0o 0. 0. 1976
28 0. O 0. 0. 0. 0. 9. 9. 0. . 0o T 0 0, 1977
20 0. 9, D 0o 0, 0. 0, 0o 0. Oe 0 ) 0. 1978
39 0. 74 O L 0o 0. 0. 0. 0. 0o n 2, 0. 1979
31 0. 0, Ue 0o 0o 0. 0. 0o 0. 0. D De Do 1980

MEAN e, 2. 0. 0. 0. 0 0. 0. 0. 0o 2, 0. 9.

MAX 0 9. Ds 0o 0, 0. O 0o 0, 0. Ja 0. 0o

o
*
o
®
o
L
o
L
=
L]
o
3
[=]
°
o
-
(=}
L3
o
°

MIN 0. 0. Co



PROJECT 148790901

AVERAGE GEMERATIONM

YEAR

O ONM O E NN

MEAN

MAX
MIN

MAY

231,
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0O 0
e & o

o
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IN MW IN MONTHS

JUNE

30,
Jo
0.
0.
Ce
Go
0
3]

Oe
Co
0
O
0.
De
0.
0.
0
n

- e
[’ o
0 L
Ge
de
0 .
Ja
C -
0 .
e L4
0.
330
u .
0 -

21,

330.
5.

JULY

330G,
172,
326.

J.
330,
147.

[

172,
332,
Je
D
D'

0.

OF SPILLS

AUG

CHAKACHAMNA PROJECT OPERATION STUDY

H/HeHECFeBECHTEL CIVIL&MINERALS INC.sSF,

ALTERNATIVE Et

_ALASKA POWER AUTHORITY

FEB

0.
0o
0e

0
0

LY
Ce
D.
0.
D.

0o

Co

0.
0.

Oe
Qe
0.
0o

1
Oe

Oe
0o
Gl

O

c.

0o
Oe

DATE 32483

MCARTHUR SIORT TUNNELs WITH FISil RELEASES

PAGE

AVEYR

11’2.
61.
98.
54,
T4
81,
50,
69
96,
41.
42
38‘
55,
52
54.
45,
410
54,
T4,
40
380
21
93.
74,

[{IY
27,
\’J.
67

129.
77.
88.

63

142,
Uo

14

CALYR

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1565
1966
1967
1968
1969
1970
1971
1972
1973
1974
1978
1976
1977
1978
1979
198¢C
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CHAKACHAMNA PROJECT OPERATION STUDY
H/H+H&CF4BECHTEL CIVIL&MINERALS INCs3SF.
PROJECT 148729801 ALASKA POWER AUTHORITY DATE 32483 PAGE 15

ALTERNATIVE E£2 MCARTHUR SHORT TUNNELs WITH FISH RELEASES
SURPLUS ENERGY IN MWH

YEAR MAY JUNE JuLy AUG SEPT ocT NOV DEC JAN FEB MAR APR TOTYR CALYR
1 79356+ 151134. 157613« 153290, 139977, 723 0, Co 0 0. Os 0, 682693, 195¢
2 0. de 40191, 153290, 68462, 0. G. Oe Q. Ce %o 0 261942. 1951
3 0. 0. 155008. 153290. 139977, 27030, 0. Co 0o 0. 0. 0. 475305, 1952
4 0. Co £. 153290. 21985, 1871 Oe Do 0o 0o 0. 0. 177146. 1953
5 0. 8. 157613, 153290, 67686 0. 0. Ce Be De O 0e 378589. 1954
6 0. 0. 21737. 153290. 139977, 5615. De 0o 0. Je 0o 0. 320619, 1955
7 0. C. 0. 153290, 94971, 0. O, 0, 0. Do Co 0. 248261. 1955
8 0. 0. 38512. 153290. 137231. 0. 0. Qo 0. Ce s 0, 329033, 1957
9 Ce Cs 157613, 153290, 139977. 1621. Ce Ge D¢ Co 0. 0. 452502, 1958
t J. 0. 0. 1532990. 16654 D. Go 0. Do Ce Ne 0. 159944, 1559

11 Je Je J. 153299, 26832. 0. 0. 0o 0. 9 Oe Ce 1806121, 1960
12 Ce O s 143566, 1776, 0. 0o 0 0o 0o LU 0. 145342, 1961
13 0. 0. 0. 153290, 139977, 0. 0. 0 0, 0. 0. 0. 2932567. 1962
14 0. O. Ds 153290 117943, Do O Oe 0. Ce C» 0 271233+ 1963
15 9, 0. 0s 153290. 132724, [V Ce Da VS O, Je 0. 2B86014. 1964
le Oa Ce Ce 153290, 55134, 0e 0. 0o Do 0. Ne 0. 208424, 1965
17 0. U Do 30253. 139977, 0. 0. 0. 0. Ut 0. 0e 170231. 1966
18 Ca Oe 0. 141059, 139977, O Oa 3. 0. 0. 0. 0. 281036, 1967
19 De 0. 78505, 153290. 139977, 0. Oe D D Go 0. 0 371773. 1968
29 0. 0. 25295. 15329C. O (LY 0. Co 0o 0o 0. 0. 178585, 1969
21 Oe G Je 128569, 0. 3732, [/ R Y 0. Do 0. 0. 132293. 1978
22 D 0. Ce 93760, 0. 0, 0. VS 0. 0. Ce O 93750, 1971
23 Do Ce 157613. 153290, 95310. 25283, 0. LY Oe 0. : O 0., 431496+ 1972
24 Oe Cs 130615« 153290. 92257. T 0. O Co Ce Co 0o 376162. 1973
25 0. Ge Qe [ 0. 0. 0. O Qe 0o De Je 0. Y1974
26 0. Ce 9. O, 5914, 1919%2. 0. 0. 0. Ge Je Oe 25107. 1975
27 O 0. 157613. 153290, 96861, 23036 0. 0o O O 0. 0., 430801. 1976
28 0o Co 0. 135036, 891C7.. 62023. 0. 0. 0. 0. Oe 0. 286166+, 1977
29 0. 151134. 157613. 153290, -139977. 51639. 0. 0o 0. 0. Ne 0. 653654, 1978
30 Je T 41236+ 153290, 68074, 29126« 0. 0. Do LY Oo 0. 291726, 197°
31 0. G 72645, 153290, 70933 89677, O 0. 0. 0o 0. 0, 386546, 1980
MEAN 2560, 3751. 49381. 135416, 81279. 10986 C. 0. 0. 0. 0. 0. 289973,
MAX 79356« 151134, 157613. 153290, 139977, 89677 . 0. Ce 0. O, Q. J. 682093,

MIN D (U Ge 0. 0. 0. 0. G 0» 0. Oe 0 [



CHAKACHAMNA PROJECT OPERATION STUDY
H/HolIGCF9BECHTEL CIVILEMINERALS INCesSFe
PROJECT 14879001 ALASKA POWER AUTHORITY DATE. 32483 PAGE le

ALTERNATIVE E: MCARTHUR SHORT TUNNEL, WITH FISH RELEASES
REMAINING SPILLS IN CFS

YEAR MAY JUNE JULY AUG SEPT oCcT NOV DEC JAN FEB MAR APR AVEYR CALYR
1 Qa 4742, 5239, 5629. 308, Qe [U 1 De De O G 16560, 1950
2 0, G Co 4562 o 0o 0. 0o 0. - Qe Cao Oa e 380 1951
3 1Y LS Ca 2845, 2638, 0. 139 0 O 0o e Na 457« 1952
[ D Ce 0. 3304, 0. . s Do 0. [P Oe Qe 275, 1953
5 0. Qe 4353, 4822« O 0, 0o O 0. 0. Oe Qe 765 1954
6 0o Do 0o 6060 78 0 Qe Co Qe [V [ 0. 512, 19585
7 T 0. Co 2959, D (1 0. De 0. /1% Oa LS 267, 1956
8 1% [ Gao 4249, O Do . 0. 0 O 0. e . Da 354, 1957
9 (138 0. 5151, 4419, 913. 1S De (1Y VIS 0o 0 0. 874, 1958
15 Coe [ Go 2169, De 0. Qe Do 0. 0» 0o Oe 181 1859
11 0. Qe C. 4145, 0 0. U 0o 0, 0. Os Je 345 1960
12 LS Co Oe 0o Do 0o O Oe 1S 18 s D 0, 19461
13 U 0. 0. 3853« 228, 0. De Oe (18 De Oe (1 340, 1962
14 e 0. O, 27360 Do 0. Co [ 0, 0. 1 Co 228. 1963
15 O [ . 1126 Qo De 0o Oe 0 1% 0. 0o 94, 1964
le 0. 'S Co 2482, - Do U Oe Oe D [ Qe O 237s 1965
17 O I Qe [43% 48735, 1Y Ce 0o 0 0o 0. Do 400, 1966
is8 [t 0o 0o Ce 611 Ce ' Qo Qe 108 0. 0o 0o 51, 1967
19 [ 0. 0 9769 194, Do [+ 0 0. 0. 0. Co 825« 1968
29 Ce Ce Do 5271 0o [ Qe Oe 0. L% Qs 0. 433 . 1969
21 O 0 U 0o 0o 0o Qo 0 [V 0 Cs Je [t I 1971
22 Je Co O O 0 0. O Je O» [V De 0e O, 1971
23 e [ 2080, 16694, 0, 0. 0. Qe O O« Do 0o 1065, 1972
24 Qo O Ce 3277 « Oe (1Y 0. (U™ 0. U Oo O 273 1973
25 O Co Qe O e O O 0. 11 Co L 0. 0. 1974
26 0 Je Qe LIPS 0. De 0. 0. 0. D Coe 0. 0. 1975
27 Co T 81, 816, [UN 0o 0. O 0. Ce De 1% 75 197¢
28, Qo Oe Je O O 0. O 0 0o 0. Qs O 1 1977
29 Ce 3494, 7917, 5238 62 [0S Oe S 0. 0. JUM [ 1393, 1978
30 0 O Ce 1879. S Ce Do D De O Qs 0. 187. 1979
31 0. [ O 3171 0. 0. O LIPS 0. (1 LIS 0o 264, 198°0

MEAN 2. 266 930, 3078 317 O 0. De 0o LS Oe hIS 383.

MAX O 4742, 5239, 13694, 48350 0. 0. O 0. Qe O [ 1660

MIN (LS Ce 0. 0o Q. 0. De 0. [ 1 1Y 0. 0,

: o1 L I A T S R S T S T SN S WO B e D e e -

( 4 [-__._._4 [ et o s




APPENDIX TO SECTION 8.0

ESTIMATE
SUMMARIES
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CHAKACHAMNA HYDROELECTRIC PROJECT

’ [ 1
—

CONCEPTUAL ESTIMATE SUMMARIES — SHEET 1 OF 2

ALTERNATIVES

LAND AND LAND RIGHTS

Valve Chamber

Underground Power House

Bus Galleries

Transformer Gallery

Valve Chamber and Transformer
Gallery — Access Tunnel

P. H. Access Tunnel

Cable Way

RESEF/OIR, DAM AND WATERWAYS

Recar+oir
Inta!.s Structure
tnvzke Gate Shaft
Fisn Facilities
Dike & Spillway
Access Tunnel
— At Intake
— At Surge Chamber, No. 3
— AtMile 3,5, No. 1
— AtMile 7,5, No. 2
Power Tunnel
Surge Chamber — Upper
Penstock — Inclined Section
— Horizontal Section and Elbow
— Wye Branches to Valve Chamber

— Between Valve Chamber & Power House

Draft Tube Tunnels

Surge Chamber — Tailrace

Tailrace Tunnel and Structure

Tailrace Channel

River Training Works

Miscellaneous Mechanical and Electrical

POWER PLANT STRUCTURE AND IMPROVEMENTS

ESTIMATED COSTS IN THOUSANDS OF DOLLARS

A B C "D E

Not included 0 Not included 0 | Notincluded 0 | Notincluded 0 | Notincluded
5,600 5,500 5,600 5,600 5,500
26,200 25,200 26,200 26,200 25,200
200 200 200 200 200
4,600 4,300 4,300 4,300 4,300
400 400 400 400 400
13,500 13,500 13,500 13,500 13,500
800 800 800 800 800

51,300 49,900 - 51,000 — 51,000 49,900
100 100 100 100 100
10,400 9,300 10,400 10,400 9,300
13,200 12,400 13,200 13,200 17,600
- - - - 85,400
- - - - 9,100
21,600 19,100 21,600 21,600 0
6,600 5,900 8,900 8,900 5,900
0 0 20,800 20,800 0
0 0 14,500 14,500 0
626,800 580,400 712,500 712,500 447,800
12,900 11,000 12,900 12,900 18,900
18,000 16,500 15,400 15,400 0
6,700 6,000 6,700 6,700 6,000
13,200 11,900 12,100 12,100 11,900
800 600 800 800 600
1,900 1,700 1,900 1,900 1,700
2,400 2,400 2,400 2,400 2,400
10,300 9,600 10,300 10,300 9,600
200 700 900 900 700
500 500 500 500 500
7,100 6,100 5,700 5,700 6,100
753,400 - 694,200 871,600 | — 871600 | — 633,600

A
C
E

. B
, D

— McArthur development, high level tunnel excavated by drilling and blasting
— Chacackatna valley development excavated by drilling and blasting
— Mc Arthur development, low level tunnel excavated by boring machine
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CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL ESTIMATE SUMMARIES — SHEET 2 OF 2

LTERNATIVES ESTIMATED COSTS IN THOUSANDS OF DOLLARS
ALT A B C D E
TURBINES AND GENERATORS 67,900 57,900 54,500 54,500 57,200
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 44,100 159,600
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 @ 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. @ 3% 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,D — Chacackatna valley development excavated by drilling and blasting

€ — Moc Arthur development, low level tunnel excavated by boring machine
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ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY JOB NO.
MF Nov. 1981
CHECKED BY DATE
CONCEPTUAL PROJECT sHeer 1 of 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE A PREPARED FOR
NO. DESCRIPTION QUANTITY uniT | ST AMOUNT TOTALS REMARKS
POWER PLANT STRUCTURE & IMPROVEMENTS
Valve Chamber
Excavation & Supports 10,500 CcY 270 2,835,000
Concrete & Reinf Steel 6,520 cY 410 2,673,200
Struc. Steel & Misc.Metalls 52 TON | 1,800 93,600
Round-~Of £ (1,800) 5,600,000
Underground Powerhouse
Dewatering LS 4,100,000 Entire Underground Complex
Excavation & Supports 64,000 cY 155 9,920,000
Drilling-Percus.& Rotary 15,000 LF 30 450,000 2" - 3"4
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
Bug Galleries Between Powert
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 (3-80)



H&CF CSE 523 (3-80)
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- ESTIMATE SUMMARY
HAJ/ APD : 14879-001
PREPARED BY JOB NO.
MF NOv. 1981
CHECKED av CHAKACHAMNA HYDROELECTRIC PROJECT PATE
CONCEPTUAL PROJECT SHEET 2 OF 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE A PREPARED FOR
NO. DESCRIPTION QUANTITY uniT | ORI AMOUNT TOTALS REMARKS
& Tunn
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
4,600,000
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 CcY 300 7,200,000
Tunnel Concrete 900 CY 290 261,000
Tunnel Misc. Metals 30 TON 111,000 330,000
Subsurface Exploration
Mobilization LS 1,500,000
Exploratory 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)
13,500,000
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ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY JOoB NO.
MF Nov. 1981
CHECKEDBY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT sHEeT 3  ofF 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE A PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT cL(j)h:TTS AMOUNT TOTALS REMARKS
_Cable Way
Concrete & Reinf. Steel 1,000 cY 700 700,000
Misg.Metals & Cable Sup, 26 _TON|5,100 132,600
_Port Panels
Round-Qf (32,600)
800,000
TOTAL P IMPROVEMENTS 51,300,000

H&CF CSE 523 {3-80)
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4A3/APD ESTIMATE SUMMARY
PREPARED BY o ]A87gjgé1,]w.
MF NOV. 1981
CHECKED BY OATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT SHEET 4  of 15
TYPE OF ESTIMATE )
ALASKA POWER AUTHORITY
ALTERNATIVE A PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT Cl(J)';|T1-S AMOUNT TOTALS REMARKS
RESERVQIR, DAM & WATERWAYS
Begervaoir
Water Level Recording LS 100,000
Intake Structure
Site Exploration
Maobilizatiaon LS 150,000
Core Drilling 5,000 LF 80 400,000
Helicopter Service LS 150,000
Tunnel Excav.& Supports 12,000 cY 470 | 5,640,000
Tunnel Conc.& Reinf.Stee] 100 CY 350 | - 35,000
Lake=-Tap (Final Round) LS 3,000,000 26!
Place & Bemove Temp.Conc 600 CcY 700 420,000
Diving Crew 60 DAYS [10,000 600,000
Round-0f f 5,000
10,400,000
_Intake Gate Shaft
Shaft Excav.& Supparts 10,000 Y 360 | 3,600,000
Mass Surface Excav. 50,000 CY 30 1,500,000
Cancrete & Reinf. Steel 5,700 CY 890 5,073,000
Misc. Metals,Gates & Holdt 244 TON {2,500 3,050,000
Raund-0Qf € (23,000)
13,200,000

‘H&CF CSE 523

{3-80)
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ESTIMATE SUMMARY
HAJ/APD @ 14879-001
PREPARED BY OB NO.
MF NOov. 1981
CHECKED BY " CHAKACHAMNA HYDROELECTRIC PROJECT DATE
CONCEPTUAL PROJECT SHEET 5 OF 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE A PREPARED FOR
NO. DESCRIPTION QUANTITY unir | T AMOUNT TOTALS REMARKS
Access Tunnel at Intake
Portal Excav. & Protectio 6,000 cY 50 300,000 .
Tunnel Excav.& Supports 72,000 CcY 2951 21,240,000 '
Tunnel Conc. & Reinf.Steel 200 cY 500 100,000
Round-Of f (40,000)
51,600,000
Accegss Tunnel at Surge Chamber
Portal Excav. & Protectiog 6,000 CY 35 210,000
Tunnel Excav.& Supports 17,000 CY 295 5,015,000
Tunnel Conc. & Reinf.Steel 2,000 cY 420 840,000
Grouting Contact & Pressute 2,500 CF 58 145,000
Wateright Bulkhead & Fram 27 TON |13,800 372,600
Round-Qff : 17,400 6,600,000
Power Tunnel
Excavation & Supports 53,400 LF 8,800[469,920,000
Concrete ‘ 410,000 CY 334 | 136,940,000
Grouting Contact & Pressute 370,000 cF 54| 19,980,000
Round-Qff (40,000)
626,800,000

H&CF CSE 523 {3-80)
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ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY JOB NO.
MF NQV. 1981
CHECKED BY YN TS
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT SHEET 6 ofF 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE A . PREPARED FOR
UNIT
NO. DESCRIPTION QUANTITY UNIT | osTs AMOUNT TOTALS REMARKS
Surge Chamber - Upper
Excavation & Supports 35,500 CY 200 7,100,000
Caoncrete & Reinf.Steel: 6,100 cy 880 5,368,000
Earthworks & Fencing 15,000 cy 27 405,000 Heliport, Storage, Work Area
Round-Off i 27,000
12,900,000
LPenstock-Inclined Section
Excavation & Supports 27,000 CY 280 7,560,000
Concrete & Reinf., Steel 12,000 CY | 845 10,140,000
Grouting Contact & Pressure 6,200 CF 52 322,400
Round-Off (22,400)
18,000,000
Penstock-Horizontal Section & Elbow
Excavation & Supports 14,000 cy 310 4,340,000
Concrete $ Reinf, Stee 6,000 cy | 365 2,190,000
Grouting - Contact 3,000 CF 50 150,000
Round-0f £ 20,000
6,700,000

H&CF CSE 523 {3-80)
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ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY OB NG
MF Nov. 1982
CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
—__CONCEPTHAL PROJECT SHEET 7 of 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE A PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT C%“;':S AMOUNT TOTALS REMARKS
Penatack-Wye Branches ta Valve Chamber
Excavation & Supports 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-0ff 22,400
13,200,000
Penstock Between Valve Chanjber & Powerhous
Excavation & Supports 1,000 CcY 440 440,000
Concrete & Backfill 600 CYy 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-0ff (15,500)
1,900,000
Surge Chamber - Taillrace
Excavation & Supports 5,000 cY 480 2,400,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY 1OB NO.
MF NOv. 1981
CHECKED B8Y DATE
AMNA HYDROELECTRIC PROIECT
—CONCEPTIIAL CHAKACHA PROJECT SHEET 8 of 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE A PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT c%';'TTs AMOUNT TOTALS REMARKS
Jallrace Tunnel & Structurgs
Cofferdam & Dewatering LS 2,000,000
Portal Excav, & Protectidn 2,000 CY 65 130,000
Concrete & Redinf. Steel 1,200 CY 600 720,000
Walkway Bridge LS 665,000
Stoplogs & Hoists 81 TON | 8,500 88,500
Tunnel Excav. & Supports 25,000 CY 260 6,500,000
Plug Excavation 4,000 CY 50 200,000
Round-Off (3,500)
10,300,000
_Tailrace Channel
Channel Excavation 100,000 CY 9 900,000
River Iraining Works
River Bed Deepening 50,000 CcY 10 500,000
Mech & Elec. LS 7,100,000
TOTAL RESERVOIR, DAM AND WATERWAYS 753,400,000

H&CF CSE 523 (3-80)
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: ESTIMATE SUMMARY
HA J/APD 14879-001
PREPARED BY 108 NO.
MF NOV. 1981
CHECKED BY ) OATE
CONCEPTUAL _PROJECT
PROJECT SHEET 9 ofF 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE A PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT c%r‘;ITTs AMOUNT TOTALS REMARKS
Turbines & Generators
Turbines 4 EA _ 19,930,00p 39,720,000
Generators 4 EA }7,05000 28,200,000
Round—Of f (20,000}
67,900,000
Accessory Electrical Egquipment
Equipment LS 11,200,000
Misc. Power Plant Equipment
Crane Bridge 1 EA 1,100,000
Other Power Plant Equip. LS 7,500,000
8,600,000
Swit T tructures
Earthworks 15,000 cY 25 375,000
Concrete & Reinf. Steel 3,800 CY 640 2,432,000
Struc. Steel & Misc.Metals 225 TON | 3,500 787,500
Round-Off 5,500
3,600,000

H&CF CSE 523 {3-80)



pome P U e P oo premenn [ S oy ! e S
T T s WU e R s TN S0 SN ot B S5 G S s G S R e (@S S S S GRS B S [ G

L { ) i i H ; i
J R S | VRS e e

1AT/APD ESTIMATE SUMMARY
PREPARED BY 14879-001
JOB NO.
MF .
CHECKED 8Y DAT%
CONCEPTUAL CHAKACHAMNA HYDROELECTRIC PROJECT
TYPE OF ESTIMATE PROJECT sHeeT 10 of 15
ALASKA POWER AUTHORITY
ALTERNATIVE A PREPARED FOR
NO. DESCRIPTION QUANTITY uNIT c%,:'TTs AMOUNT TOTALS REMARKS
Switchyard Equipment
Transformers 105 MVA 5 EA 11152000 5,760,000
Unit & Line Breakers 7 EA 206000 1,442,000
Switches & Lightn.Arrestdqrs 30 EA 37,000 1,110,000
230 KV Cables 18,000 LF 140 2,520,000
Controls & Metr'g Equip. LS 3,000,000
Round Off (32,000)
137,800,000
Communication and Supv,
Gontrol Equip. ' LS 1,600,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HA J/APD 14879-001
PREPARED BY , JOB NO.
: MF Nov. 1981
- CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL Ci — PROJECT sHEeT 11 ofF 15
TYPE OF ESTIMATE -
ALASKA POWER AUTHORITY
NO. DESCRIPTION QUANTITY - unir | U AMOUNT TOTALS REMARKS
SPORTATION FACILITIES
Port Facilities
Causeway 19,600 CcY 80 1,568,000
Trestle Piles 50 TON {11,300 565,000 L = 150 LF, 412", £ = 4"
Trestle Struct. Steel 110 TON | 3,500 385,000
Trestle Reinf. Conc. 150 CY 700 105,000
Facilities - Allowance LS : 2,000,000
Round-Of f . _ (23,000)
4,600,000
Alirport
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-Of f (7,000)
2,000,000

“1&4CF CSE 523 (3-80)
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| @ ESTIMATE SUMMARY
HAJ/APD | 14879-001
PREPARED BY JOB NO.
F Nov. 1981
CHECKEDBY T
CONCEPTUAL CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT SHEET 12 ofF 15
TYPE OF ESTIMATE ALASKA POWER AUTHORITY
ALTERNATIVE A PREPARED FOR
NO. DESCRIPTION QUANTITY onir | T AMOUNT TOTALS AEMARKS
Mile 0400 to 18400
Earthwork 175,000 CY 6.60 1,155,000
Culverts 1,500 LF 65 97,500 1 36"¢ v
Bridges 1,400 SF 150 210,000
Subbase & Bage 85,400 cY 15 1,281,000
Cunard Rail 1.200 LF 25 30,000
Repair Existing Road 95,000 LF 10 950,000
Snow Fences : 5,000 LF 35 175,000
Round-0ff 1,500 »
3,900,000
Mile 18400 to 35400
_Earthuorks 1,465,000 CY 6.60 9,669,000
Culverts 3,600 LF 80 288,000 48"¢ CMP
Subbase & Base 165,000 Cy 15 2,475,000
Guard Rail 13,000 LF 25 325,000
Repair Existing Road 16,000 LF 10 160,000
Snow Fences 1,000 LF 35 35,000
Round-Off 48,000
13,000,000
Mile 35400 to 39400
Earthwork 445,000 CY 8.30 3,693,500
Culverts 1,000 LF 80 80,000 4874 CMP
Bridge 9,000 ST 150 1,350,000
Subhage & Base 38,000 cyY 15 570,000
Guard Rail 10,000 LF 27 270,000
Snow Fences 2,000 LF 35 70,000
Round-0Qff (33,500)
6,000,000

H&CF CSE 523 {3-80)
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ESTIMATE SUMMARY
HA J/APD 14879-001
PREPARED BY JOB NO.
SHECKEDBY Nov. 1981
CONCEPTUAL CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT SHEET 13 oOfF 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE A PREPARED FOR
NO. DESCRIPTION QUANTITY unir | SNIT AMOUNT TOTALS REMARKS
Walkway To Gate Shaft
Earthwork 1,200 CcY 20 24,000
Guard Rail 1,000 LF 25 25,000
Bridge 200 SF 150 30,000
Riprap 100 CcY 35 3,500
Round-Of f 17,500
100,000
Access Road to MacArthur |Valley
Earthwork 545,000 cY 7 3,815,000
Culverts 2,400 LF 75 180,000 36"4 and 48"4 CMP
Bridge Improvements 9,000 SF 70 630,000
Subbage & Base 105,000 cY 15 1,575,000
Guard Rail 6,000 LF 25 150,000
_Snow Fences 3,000 LF 35 105,000
Round-Off 45,000
6,500,000
Accesg Road to Tailrace Tunnel
Earthwork 56,000 cY 8 448,000
Culverts 100 LF 80 8,000 483 CMP
Subbage & Basge 2,500 cY 20 50,000
Guard Rail 600 LF 25 15,000
Round-OQf £ (21,000)
500,000

H&CF CSE 523 (3-80)



@ ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY JOB NO.
MF Nov. 1981
CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT sHEeT 14 of 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE A PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT C%';'TTS AMOUNT TOTALS REMARKS
Access Road to Downstream Pgwer Tunnel
Earthwork 215,000 CY 9.80 2,107,000
Culverts 800 LF 80 64,000 48"4 CMP
Bridge 3,000 SF 150 450,000
Subbase & Base 10,000 CcY 21 210,000
Guardrail 9,000 LF 32 288,000
Snowshed & Slide Fall 1,000 LF 800 800,000
Round-Of £ (19,000)
3,900,000
Temporary Construction Road
Earthwork 61,000 CY 6 366,000
Culverts 600 LF 80 48,000 48"4 CMP
Bridge 3,000 SF 150 450,000
Guardrail 2,000 LF 25 50,000
Round-Of £ (14,000)
900,000
Road Maintenance
Summer Season 45 MO [150,000 6,750,000
Winter Season 30 MO [00,000] 18,000,000
Round-0ff 50,000
24,800,000
TOTAL ACCESS & CONSTRUCTION RQOADS 59,600,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ/APD 14897-001
PREPARED BY ~SBE NG,
MF NOV. 1981
CHECKED BY ATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT sHEeT 15 of 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE A PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT clg;lTTs AMOUNT TOTALS REMARKS
Transmigsion Line
Clear & Grub 82 MI 225,000 18,450,000
Transmigsion Line 82 MI (343,000 28,126,000
Submarine Cable 21 MI [792,000 16,632,000
Round-Of f (8,000)
63,200,000

TOTAL SPECIFIC CONSTRIICTTION.(

AT JANUARY 1982 PRICE LEVELS

1,040,800,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HA J/APD . : 14879-001
PREPARED BY JOB NO.
MF NOV. 1981
CHECKED BY SATE
CONCEPTUAL PROJECT SHEET 1 ofF 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE B PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT cuo';‘TTs AMOUNT TOTALS REMARKS
POWER PLANT STRUCTURE & IMPRQVEMENTS
Valve Chamber
Excavation & Supports 10,000 Ccy 275 2,750,000
Concrete & Reinf Steel 6,520 CY 410 2,673,200
Struc. Steel & Misc.Metals 52 TON | 1,800 93,600
Round-Off (16,800)
' 5,500,000
Underground Powerhouse
Dewatering LS 4,100,000 Entire Underground Complex
Excavation & Supports 58,900 CcYy 168 9,895,200
Drilling-Percus.& Rotary 12,700 LF 27 342,900 2" - 3"
Concrete & Reinf.Steel 13,100 CcY 630 8,253,000
Struc.Steel & Misc Metals 300 TON 15,300 1,590,000
Architectural LS 1,000,000
Round-Off . 18,900
25,200,000
Bus Galleries Between Powert
house & Transformer Vaults
Excavation & Supports 200 CY 825 165,000
Concrete 120 cY 290 34,800
Round Off 200
200,000

H&CF CSE 523 (3-80)
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HAJ/ APD | ESTIMATE SUMMARY 14879-001
PREPARED BY JOB NO.
MF : NOV. 1981
CHECKED BY HAKACHAMNA HYDROELECTRIC PROJECT DATE
C C HYD
CONCEPTUAL PROJECT SHEET 2 of 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE B PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT c%';ITTs AMOUNT TOTALS REMARKS
Iransformer Gallery & Tunnels
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)
4,300,000
Valve Chamber & Transformer
Gallery-Access Tunnels
Excavation & Supports 1,500 CcY 250 375,000
Concrete 60 CY 290 17,400
Round-Of £ 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
Exploratory Adit 1,000 LF 1,800 1,800,000
Core drilling 5,000 LF 140 700,000
Helicopter Service ‘1Ls 600,000
Round-Of f (21,000)
13,500,000

H&CF CSE 523 {3-80)
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ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY JOB NO.
MF NOov. 1981
CHECKEDBY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT SHEET 3 OF 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE B PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT c%bélrrs AMOUNT TOTALS REMARKS
Cahle Way
Concrete & Reinf. Steel 1,000 CcY 700 700,000 _
Misc Metals & Cable Sup. 26 TON| 2,100 132,600
Part Panels ( )
Round-Off 32,600
800,000
TOTAL PQ IMPROVEMENTS 49)900,000

H&CF CSE 523 (3-80)
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HAJ/APD @ ESTIMATE SUMMARY
14879-001
PREPARED BY =SNG
MF NOV. 1981
CHECKED BY CATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT SHEET -4 of 15
TYPE OF ESTIMATE i
ALASKA POWER AUTHORITY
ALTERNATIVE B ' PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT Clg‘;'TTS AMOUNT TOTALS REMARKS
RESERVOIR, DAM & WATERWAYS
RBegervoir
Water Level Recording LS 100,000
Intake Structure
Site Exp laration
Mohilization LS 150,000
Core DNrilling 5,000 LF 80 400,000
Helicopter Service LS 150,000
Tunnel Excawv.& Supports 10,000 CY 510 5,100,000
Tunnel Conc.& Reinf.Stee] 90 CyY - 350 31,500
Lake=~Tap (Final Round) LS 2,500,000 L= 26"
Place & Remove Temp.Conc 550 CY 700 385,000
Diving Crew 60 pAYS | 10,000 600,000
Round-Qff (16,500)
9,300,000
Intake Gate Shaft
Shaft Excav.& Supparts «~ 10,000 CY 360 3,600,000
Mass Surface Excav 50,000 cY 30 1,500,000
Caoncrete & Reinf. Steel 5,200 cy 8900 4,628,000
Misc. Metals,Gates & Hoigt 220 TON 12,200 2,684,000
Round-0Qff (12,000)
12,400,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAT/APD @ 14879-001
FREPARED BY JOB NO.
MF NOV. 1981
CHECKED BY CHAKACHAMNA HYDROELECTRIC PROJECT DATE
CONCEPTUAL PROJECT SHEET 5 of 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE B PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT clg;'TTs AMOUNT TOTALS REMARKS
Access Tunnel at Intake
Portal Excav. & Protectio 6,000 CY 50 300,000
Tunnel Excav.& Supports 60,000 CcY 312 18,720,000
Tunnel Conc. & Reinf.Steel 170 CY 500 85,000
Round-Off (5,000)
19,100,000
Access Tunnel at Surge Cham?er
Portal Excav. & Protectiod 6,000 cY 35 210,000
Tunnel Excav.& Supports 14,000 CY 317 4,438,000
Tunnel Conc. & Reinf.Steel 1,700 CcY 420 714,000
_Grouting Contact & Pressufe 2,260 CF 58 131,080
Wateright Bulkhead & Fram 27 TON |13,800 372,600
Round-Off 34,320
5,900,000
Power Tunnel
Excavation & Supports 53,400 LF 8,372 | 447,064,800
Concrete 348,000 (6) 334 1116,232,000
Grouting Contact & Pressure 317,000 cr 541 17,118,000
Round-0f f (14,800)
580,400,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJT/APD 14879-001
PREPARED BY OB NG,
MF
CHECKED BY DaxE
CONCEPTUAL CHAKACHAMNA HYDROELECTRIC PROJECT
: PROJECT SHEET 6 ofF 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE B PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT ch;lTTs AMOUNT TOTALS REMARKS
Surge Chamber - Upper
Excavation & Supparts 25,500 cY 227 5,788,500
Concrete & Reinf.Steel- 5,500 cY 880 4,840,000
Earthworks & Fencing 15,000 Ccy 27 405,000 Heilport, Storage, Work Area
Round-O0ff (33,500)
11,000,000
Penstack-~Inclined Section
Excavation & Supparts 24,000 cY 306 7,344,000
Concrete & Reinf, Steel 10,500 CY 845 8,872,500
Grouting Contact & Preﬁsjgure 5,500 CF 52 286,000
Round-Of f (2,500)
16,500,000
Penstock-Horizontal Section & Elbow
Excavation & Supports 12,000 CcY 334 4,008,000
Concrete $ Reinf, Stee 5,100 cY 365 1,861,500
Grouting - Contact 2,600 CF 50 130,000
Round-0Of f 500
6,000,000




S G S S0 B e S i [ i G

¢ - - ; L_’J [E— [ e b
ESTIMATE SUMMARY .
HAJ/APD - 14879-001
PREPARED BY v o NG
u NOvV. 1982
CHECKED BY . DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
—CONCEPTUAL PROJECT SHEET 7 of 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE B PREPARED FOR
NO. DESCRIPTION QUANTITY unit | NIT AMOUNT TOTALS REMARKS
Penstaock-Wye Branches to Vdlve Chamber
Excavation & Supports 9,000 CY 4801 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 56 392,000
Round-Of f (20,800)
11,900,000
Penstock Between Valve Chanber & Powerhoude
Excavation & Supports 850 CY 440 374,000
Concrete & Backfill 500 cYy 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-0ff 625
1,700,000
Surge Chamber - Tailrace
Excavation & Supports 5,000 cYy 480 2,400,000

H&CF CSE 523 (3-80)
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/ ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY JOB NO.
MF NOV. 1981
CHECKED BY . DATE
CHAKACHAMNA HYDRAQELECTRIC PROJECT
PROJECT SHEET g OF
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE B PREPARED FOR
NO. DESCRIPTION QUANTITY unir | T AMOUNT TOTALS REMARKS
Jailrace Tunnel & Structurgs
Cofferdam & Dewatering LS 2,000,000
Portal Excav. & Protectidn 2,000 CcY 65 130,000
Concrete & Reinf, Steel 1,200 cY 600 720,000
Walkway Bridge LS 65,000
Stoplogs & Hoigts 81 TON 8,500 688,500
Tunnel Excav. & Supports 20,000 | ¢y 290| 5,800,000
Plug Excavation 4,000 cY 50 200,000
Round-0ff (3,500)
9,600,000
Tailrace Channel
Channel Excavation 80,000 | cy 9 720,000
(20,000)
700,000
River Training Works
River Bed Deepening 50,000 CY 10 500,000
Mech & Elec. LS 6,100,000
TOTAL RESERVOIR, DAM AND WATERWAYS 694,200,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY OB NG
_MF Nov. 1981
CHECKED BY T
CONCEPTUAL CHAKACHAMNA HYDROELECTRIC PROJECT
: PROJECT SHEET 9 of 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE B PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT cL(’)’leTs AMOUNT TOTALS REMARKS
Turbines & Generators 330 MW
Turbines 4 EA 18,480,000 33,920,000
Generators 4 EA [6,000000 24,000,000
Round-0ff (20,000)
57,900,000
Accessory Electrical Equipment _
Equipment LS 9,500,000
Misc. Power Plant Equipmen
Crane Bridge 1 EA 930,000
Other Power Plant Equip. LS 6,370,000 7,300,000
Switchyard Structures
Earthworks 15,000 CY 25 375,000
Concrete & Reinf. Steel 3,800 - CY 640 2,432,000
Struc. Steel & Misc.Metals 225 TON 3,500 787,500
Round-Qf £ 5,500
3,600,000

H&CF CSE 523 (3-80)




HAT/APD ESTIMATE SUMMARY
FREPARED BY 14872;2%2.
MF
CHECKED BY NQV, éggé
E
CONCEPTUAL CHAKACHA&NA HYDROELECTRIC PROJECT . s
TYPE OF ESTIMATE PROJECT sHEET 10  oOFf
ALASKA POWER AUTHORITY
ALTERNATIVE B PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT ch;'TTs AMOUNT TOTALS REMARKS
Switchvgrd Equipment
Transformers 105 MVA 5 EA 1,030,004 5,150,000
Unit & Line Breakers 7 EA 185,00 1,295,000
Switcheg & Lightn.Arrestdrs 30 EA 34,00 1,020,000
230 KV Cables 18,000 LF 130 2,340,000
Controls & Metr'g Equip. LS 2,700,000
Round Off (5,000)
12,500,000
Communication _and, Supv
‘ - LS 1,600,000

Congggl Equip,

H&CF CSE 523 {3-80)
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ESTIMATE SUMMARY
A J/ARD 14879-001
PREPARED BY JOB NO.
ME Nov. 1981
CHECKED BY .

HAKA HYDROELECTRIC PROJECT
CONCEPTUAL ° ¢ CHAMNA HY PROJECT R SHEET 11 ofF 15

TYPE OF ESTIMATE

ALASKA POWER AUTHORITY
PREPARED FOR

ALTERNATIVE B

UNIT

NO. DESCRIPTION QUANTITY UNIT | osTs AMOUNT TOTALS REMARKS
TRANSPORTATION FACILITIES
Port Facilities
Causeway 19,600 CcY 80 1.568.000
Trestle Piles 50 TON | 11,300 565,000 L = 150 LF, ¢12", t = 4"
Trestle Struct. Steel 110 TON 3.500 385 .000
Trestle Reinf. Conc. 150 cY 700 105000
Facilities - Allowance LS 2,000,000
Round-Of f : (23,000)
4,600,00
Airport
Earthwork 24,500 cY 16 872,000
Culverts 1.000 LF 65 65,000
Subbase & Base 55,000 CcY 14 770,000
Building -~ Allowance LS 300,000
Round-Of f (7,000)
2,000,000

H&CF CSE 523 {3-80)
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@ ESTIMATE SUMMARY
HAJ/APD ' 14879-001
PREPARED BY SoE NG
MF NOvV. 1981
cHmenEn Y CHAKACHAMNA HYDROELECTRIC PROJECT (DATE
CONCEPTUAL PROJECT SHEET 12 of 15
TYPE OF ESTIMATE ALASKA POWER AUTHORITY
ALTERNATIVE B PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT CL(J),;"ITS AMOUNT TOTALS REMARKS
Access & Construction Roadd
Mile 0400 to 18400
Earthwork 175,000 cY 6,60 1,155,000
Culverts 1,500 LF 65 97,500 36"4 CMP
Bridges 1,400 SF 150 210,000
Subbage & Base 85,400 cY 15 1,281,000
Guard Rail 1,200 LF 25 30,000
Repair Existing Road 95,000 LF 10 950,000
Snow Fences : 5,000 LF 35 175,000
Round~Off 1,500
3,900,000
Mile 18+00 to 35400
Earthuorks 1,465,000 CY 6.60 9,669,000
Culverts 3,600 LF 80 288,000 48"¢4 CMP
Subbase & Base 165,000 CY 15 2,475,000
Guard Rail 13,000 LF 25 325,000
Repair Existing Road 16,000 LF 10 160,000
Snow Fences 1,000 LF 35 35,000
Round-Off 48,000
13,000,000
Mile 35+00 to 39400
Earthwork 445,000 cY 8.30 3,693,500
Culverts 1,000 LF 80 80,000 48"4 CMP
Rridge 9,000 SF 150 1,350,000
Subhagse & Base 38,000 CcY 15 570,000
Guard Rail 10,000 LF 27 270,000
Snow Fepces 2,000 LF 35 70,000
Round=-0ff (33,500)
6,000,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ/APD @ 14879-001
PREPARED BY JOB NO.
F .
EHECKED BV Nov. 1981
CONCEPTUAL . CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT SHEET 13 OF 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE B PAEPARED FOR
NO. DESCRIPTION QUANTITY uNIT C%";'TTS AMOUNT TOTALS REMARKS
Walkway To Gate Shaft
Earthwork 1,200 CcY 20 24,000
Guard Rail 1,000 LF 25 25,000
Bridge 200 SF 150 30,000
Riprap 100 cY 35 3,500
Round-Off 17,500
100,000
Access Road to MacArthur |Valley
Earthwork 545,000 CcY 7 3,815,000
Culverts 2,400 LF 75 180,000 36"4 and 48"4 CMP
Bridge 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 Fenceg 3,000 LF 35 105,000
Round-0ff 45,000
6,500,000
Accesg Road to Tailrace Tunnel
Earthwork 56,000 cY 8 448,000
Culverts 100 LF 80 8,000 484 CMP
Subbase & Base 2,500 CY 20 50,000
Guard Rail 600 LF 25 15,000
Round-Of £ (21,000)
500,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ /APD 14879-001
PREPARED BY JOB NO.
MF Nov. 1981
CHECKED BY CATE
CHAKACHAMNA HYDROELECTRIC PROJECT
—CONCEPTUAL PROJECT SHEET 14 of 15°
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE B PREPARED FOR
NO. DESCRIPTION QUANTITY uniT | NI AMOUNT TOTALS REMARKS
Access Road to Downstream Pgwer Tunnel
Earthwork 215,000 CY 9.80 2,107,000
Culverts 800 LF 80 64,000 48""¢ CMP
Bridge 3,000 SF 150 450,000
Subbase & Base 10,000 CcY 21 210,000
Guardrail 9,000 LF 32 288,000
Snowshed & S1ide Fall 1,000 LF 800 800,000
Round-Off (19,000)
3,900,000
Temporary Construction Road
Earthwork 61,000 cY 6 366,000
Culverts 600 LF 80 48,000 48"4 CMP
Bridge 3,000 SF 150 450,000
Guardrail 2,000 LF 25 50,000
Round-Of £ (14,000)
900,000
Road Maintenance
Summer Season 45 Mo (150,000 6,750,000
Winter Season 30 MO [600,000[ 18,000,000
Round-Of - 50,000
24,800,000
TOTAL ACCESS & CONSTRUCTION ROADS 59,600,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ/APD 14897-001
PREPARED BY SENG
MF Nov. 1981
CHECKED BY SATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT SHEET 15 of 15
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE B PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT cL(ths"TTs AMOUNT TOTALS REMARKS
Transmission Line
Clear & Grub 82 MI [225,000 18,450,000
Transmission Line 82 MI {343,000 28,126,000
Submarine Cable 21 MI {792,000, 16,632,000
Round-Of £ (8,000)
53,700,000
TOTAL SPECIFIC CONSTRUCTION
COST AT JANUARY 1982 PRICE _
LEVELS 965,900,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY . JOB NO.
MF NOV. 1981
. CHECKED BY DATE
CONCEPTUAL PROJECT SHEET ] oF 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE C PREPARED FOR
NO. DESCRIPTION QUANTITY uniT | O AMOUNT TOTALS REMARKS
POWER PLANT STRUCTURE & IMPRQVEMENTS
Valve Chamber
Excavation & Supports 10,500 CY 270 2,835,000
Concrete & Reinf Steel 6,520 CcY 410 2,673,200
Struc. Steel & Misc.Metals 52 TON | 1,800 93,600
Round-Of f (1,800)
5,600,000
Underground Powerhouse
Dewatering LS 4,100,000 Entire Underground Complex
Excavation & Supports 64,000 CY 155 9.920,000 '
Drilling~Percus.& Rotary 15,000 LF 30 450 .000 2" _3"4
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 Powery
house & Transformer Vaults
Excavation & Supports 200 cY 825 165,000
Concrete 120 cY 290 34,800
Round Off 200
' 200,000
H&CF CSE 523 (3-80)
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PREPARED BY

MF
CHECKED BY

CONCEPTUAL
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ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT

14879-001

JOB8 NO.

Nov. 1981

DATE

TYPE OF ESTIMATE

PROJECT
ALASKA POWER AUTHORITY

SHEET 2 OF

ALTERNATIVE C

" PREPARED FOR

NO. DESCRIPTION QUANTITY unir | N AMOUNT TOTALS REMARKS
I£§Q§£2£E§£ Gallery & Tunnejls
Excavation & Supports 11,960 ~ J 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]
Gallery-Access Tunnels
Excavation & Supports 1,500 CY 250 375,000
Concrete 60 CcY 290 17,400
Round—Of f 7,600
400,000
Powerhouse Access Tunnel
Portal Excav.& Protectio 56,000 CY 10 560 .000
Portal Conc.& Reinf.Steel 1,000 cY 570 570,000
Tunnel Excav.& Supports 24,000 CY 300f 7,200,000
Tunnel Concrete 900 cY 290 261,000
Tunnel Misc. Metals 30 TON | 11,000 330.000
Subsurface Exploration i
Mobilization ' ' LS 1,500,000
Exploratory 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)
‘ ' 13,500,000

1&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ/APD 14879~-001
PREPARED BY 708 NO.
MF Nov. 1981
CHECKED 8Y E DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT SHEET 3 of 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE C PREPARED FOR
NO. DESCRIPTION QUANTITY uNIT CL(’)";;TS AMOUNT TOTALS REMARKS
Cable Way
Concrete & Reinf. Steel 1,000 CcY 700 700,000
Miag Metals & Cable Sup, 26 TON 5,100 132,600
Port Panels
Round-Qff (32,600)
800,000
TOTAL PQ IMPRQVEMENTS 51,000,000

H&CF CSE 523 {3-80)
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HAY/APD ESTIMATE SUMMARY
PREPARED BY 14879-001
_ JOB NO.
MF NOV. 1981
CHECKED BY T
CONCEPTUAL CHAKACHAMNA HYDI:.(F)‘EEECTRIC PROJECT
TYPE OF ESTIMATE OJECT SHEET 4 OF 16
ALASKA POWER AUTHORITY
ALTERNATIVE C PREPARED FOR
NO. DESCRIPTION QUANTITY uNIT clg;ITTs AMOUNT TOTALS REMARKS
RESERVOIR, DAM & WATERWAYS
Begervoir
Water Tevel Recording LS 100,000
Intake Structure
Site Exg'lnration
Mobilization LS 150,000
Core Drilling 5,000 LF 80 400,000
__Helicopter Service LS 150,000
Tunnel Excav.&k Supports 12,000 CcY 470 5,640,000
Tunnel Conc.& Reinf.Stee] 100 CY 350 35,000
Lake-Tap (Final Round) LS 3,000,000 L = 26"
Place & Remove. Temp.Canc 600 cYy 700 420,000
Diving Crew 60 pAys (10,000 600,000
_Round-0ff 5,000
10,400,000
Intake Gate Shaft
Shaft Excav.& Supports 10,000 CcY 360 3,600,000
Mass Surface Excav. 50,000 cYy 30 1,500,000
Concrete & Reinf. Steel 5,700 cy 890 5,073,000
Misc. Metals,Gates & Hoigt 244 ToN __|12,500 3,050,000
_Raund-0ff (23,000)
13,200,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMAR
HA.J/APD . M 14879-001
PREPARED BY LT
MF Nov. 1981
CHECKED BY CHAKACHAMNA HYDROELECTRIC PROJECT DATE
CONCEPTUAL PROJECT SHEET 5 OF 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE C PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT Cl:)';!I'TS AMOUNT TOTALS REMARKS
Access Tunnel at Intake
Portal Excav. & Protectio 6,000 cYy 50 300,000
Tunnel Excav.& Supports 72,000 CY 295 21,240,000
Tynnel Conc. & Reinf,Steel 200 cY 500 100,000
Round-Of £ (40,000)
21,600,000
Accegg Tunnel at Surge Cham%er
Portal Excav, & Protectiog 6,000 CY 55 330,000
Tunnel Excav.& Supports 23,000 CY 323 7,429,000
Tunnel Conc. & Reinf.Stee 2,300 ] cY 420 966,000
Grouting Contact & Pressuye 3,400 CF 58 197,200
Round-Of f (22,200)
L ' 8,900,000

H&CF CSE 623 (3-80)
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ey ESTIMATE SUMMARY
HAJ/APD Bgct" 14879-001
PREPARED BY - OB NO.
MF NOvV. 1981
CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT SHEET 6 OF 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE C PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT C%';'TTS AMOUNT TOTALS REMARKS
Access Tunnel at Mile 3.5 No.1l
Portal Excav & Protection 6,000 CY 53 318,000
Tunnel Excav & Supports 68,000 CY 297 20,196,000
Tunnel Conc & Reinf Steel 500 CY 430 215,000
Grouting-Contact & Pressure, 1,125 CF 58 65,250
Round-0ff 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 CcY 298 13,410,000
Tunnel Conc & Reinf Steel 1,600 CcY 420 672,000
Grouting-Contact & Pressure 2,300 - CF 58 133,400
Round-0Off (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-0Off 2,000
712,500,000

H&CF CSE 523 {3-80)




- h ) ] 3 { } r
A A VS B G S S (VS e

HA J/APD

PREPARED BY

MF

CHECKED BY

CONCEPTUAL
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ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT

TYPE OF ESTIMATE

" ALTERNATIVE C

PROJECT

ALASKA POWER AUTHORITY

PREPARED FOR

G S S T s N S B¢

14879~001

JOB NO.

DATE

SHEET 7 of 16

NO. DESCRIPTION QUANTITY UNIT CUOr;lTTS AMOUNT TOTALS REMARKS
Surge Chamber - Upper
Excavation & Supparts 35,500 Y 200 7,100,000
Concrete & Reinf.Steel- 6,100 cy 880 5,368,000
Earthworks & Fencing 15,000 CY 27 405,000 Heliport, Storage, Work Area
Round~Off 27,000
12,900,000
Penstock~Inclined Section
Excavation & Supports 23,400 CY 271 6,341,400
Concrete & Reinf. Steel 10,500 CcYy 837 8;7§§l§00
Grouting Contact & Presjsure 5,000 . CF 52 260,000
Round-Of £ 10,100
157400, 000
Penstock-Horizontal Sectiop & Elbow
Excavation & Supports 14,000 CY 310 4,340,000
Concrete $§ Reinf. Steell 6,000 CY 365 2,190,000
Grouting - Contact 3,000 CF 50 150,000
Round-0ff{ 20,000
6,700,000

'H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
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HAJ/APD 14879-001
PREPARED BY OB NG,
MF NOV. 1982
CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT :
——CONCEPTIIAL PROJECT SHEET 8 o 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE C PREPARED FOR
NO. DESCRIPTION QUANTITY uNIT C%";'TTS AMOUNT TOTALS REMARKS
Penatack-Wye Branches to Valve Chamber
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-Of £ 2,400
12,100,000
Penstock Between Valve Chamjber & Powerhoude
Excavation & Supports 1,000 CY 440 440,000
Concrete & Backfill 600 CY 550 330,000
Round-Of f 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-Of f (15,500)
1,900,000
Surge Chamber - Tailrace
Excavation & Supports 5,000 cY 480 2,400,000

H&CF CSE 523 {3-80)
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ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY JOB NO.
MF NOv. 1981
CHECKED BY DATE
CHAKACHAMNA HYNDROELECTRIC PRQIECT
CONCEPTUAL PROJECT SHEET 9 of 16
TYPE OF ESTIMATE
' ALASKA POWER AUTHORITY
ALTERNATIVE C PREPARED FOR
NO. DESCRIPTION QUANTITY unit | T AMOUNT TOTALS REMARKS
Iallrace Tunnel & Structurgs
Cofferdam & Dewatering LS 2,000,000
Portal Excav, & Protectidnm 2,000 ! cy 65 130,000
Concrete & Reinf. Steel 1,200 CcY 600 720,000
Walkway Bridge LS 65,000
Stoplogs & Hoists 81 TON | 8,500 688,500
Tunnel Excav. & Supports 25,000 | cy 260 6,500,000
Plug Excavation 4,000 cY 50 200,000
Round-Off - (3,500)
10,300,000
Tailrace Channel
Channel Excavation 100,000 | cy 9 900,000
River Training Works
River Bed Deepening 50,000 CY 10 500,000
Mech & Elec. LS 5,700,000
TOTAL RESERVOIR, DAM AND WATERWAYS 871,600,000

H&CF CSE 523 (3-80)




ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY JOB NO.
MF NOv. 1981
CHECKED BY DATE
CONCEPTUAL CHAKACHAMNA HYDROELECTRIC PROJECT :
PROJECT SHEET 10 OF 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE C PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT CL(J)r;!:S AMOUNT TOTALS REMARKS
Turbines & Generators 300 MW
Turbines - 4 EA 7,970,000 31,880,000
Generators 4 EA 15,660,000 22,640,000
Round-0ff (20,000)
' 54,500,000
Accessory Electrical Eguigment
Equipment : LS 9,000,000
-Misc. Power Plant Equipmen
Crane Bridge 1 EA 900,00
Other Power Plant Equip. LS 6,000,000
6,900,000
Switchyard Structures
Earthworks 15,000 CY 25 375,000
Concrete & Reinf. Steel 3,800 CcY 640 2,432,000
Struc. Steel & Misc.Metals 225 TON | 3,500 787,500
Round-Qff 5,500
3,600,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT

T i
) [

TYPE OF ESTIMATE

PROJECT

ALASKA POWER AUTHORITY

ALTERNATIVE C

PREPARED FOR

o

~

0 T G B GR B G

14879-001

JOB NO.

Nov, 1981

DATE

sHeer 11 of 16

NO. DESCRIPTION QUANTITY UNIT C%’;'TTS AMOUNT TOTALS REMARKS
Switchvard Equipment
Transformers 105 MVA 5 EA 1,010000 5,050,000
Unit & Line Breakers 7 EA 180,001 1,260,000
Switches & Lightn.Arrestdrs 30 EA 33000 990,000
230 KV Cables 18,000 LF 1200 2,160,000
Contyols & Metr'g Equip. LS 2,630,000
Round Off 10,000
12,100,000
Comm. Supv, Control Equip. LS 1,600,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAI/APD 14879-001
PREPARED BY JOB NO.
MF Nov. 1981
CHECKED BY DATE
HAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL ¢ PROJECT ) SHEET 12 OF 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE C PREPARED FOR
NO. DESCRIPTION QUANTITY ot | T AMOUNT TOTALS REMARKS
SPORTATION FACILITIES
Port Facilities
Causeway 19,600 cY 80 1,568,000
Trestle Piles 50 TON | 11,300 565,000 L = 150 LF, 412", t = 4"
Trestle Struct. Steel 110 TON 3,500 385,000
Trestle Reinf. Conc. 150 CY 700 105,000
Facilities - Allowance LS 2,000,000
Round-Off : (23,000)
4,600,000
Alrport
Earthwork 54.500 cY 16 872,000
Culverts 1,000 LF 65 65,000
Subbase & Base 55,000 CcYy 14 770,000
Building - Allowance . LS 300,000
Round-Of f (7,000)
2,000,000

: H&CF CSE 523 (3-80)
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@ ESTIMATE SUMMARY
HAT/APD 14879-001
PREPARED BY JOB NO.
_MF NOvV. 1981
CHECKED BY DATE
CONCEPTUAL CHAKACHAMNA HYDROELECTRIC PROJECT
TYPE OF ESTIMATE PROJECT SHEET 13 OF 16
ALASKA POWER AUTHORITY
ALTERNATIVE C PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT CL(’)";'TTS AMOUNT TOTALS REMARKS
Mile 400 to 18400 ) :
Earthwork 175,000 [ CY _ [6.60 1,155,000
Culverts 1,500 LF 65 97,500
Bridges 1,400 SF 150 210,000
Subbase & Base 85,400 CY 15 1,281,000
Guard Rail 1,200 LF 25 30,000
Repair Existing Road 95,000 | LF 10 950,000
Snaow Fences . 5,000 LF 35 175,000
Round<0ff 1,500 3,900,000
Mile 18400 ta 35400
Earthuorks 1,465,000 | cY_ | 6.60 9,669,000
Culverts 3,600 LF 80 288,000 48" CMP
Subbase & Base 165,000 CY 15 2,475,000
Guard Rail 13,000 LF 25 325,000
_Repair Existing Road 16,000 LF 10 160,000
Snow Fences 1,000 LF 35 35,000
Round-Off 48,000
13,000,000
Mile 35400 to 39400
Earthwork 445,000 cy | 8.30 3,693,500
Culverts 1,000 LF 80 80,000 48"4 CMP
Bridge 9,000 SF_ 150 1,350,000
Subhase & Base 38,000 CcY 15 570,000
Guard Rail 10,000 LF 27 270,000
Snow Fences 2,000 LF 35 70,000
Roumd=-Qff (33,500)
6,000,000 _

H&CF CSE 523 (3-80)




HAJ/APD

PREPARED BY

MF

CHECKED BY
CONCEPTUAL

&

CHAKACHAMNA HYDROELECTRIC PROJECT

ESTIMATE SUMMARY

TYPE OF ESTIMATE

PROJECT

ALASKA POWER AUTHORITY

14879-001

JOB NO.

NoV. 1981

DATE

SHEET 14 ofF 16

ALTERNATIVE C PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT C%l\gTTS AMOUNT TOTALS AEMARKS
__Walkway To Gate Shaft
Earthwork © 1,200 CcY 20 24,000
Guard Rail 1,000 LF 25 25,000
Bridge 200 SF 150 30,000
Riprap 100 CcY 35 3,500
Round-Off 17,500
100,000
Access Road to Tailrace Tynnel

Earthwork 56,000 CY 8 448,000
Culverts - 100 LF 80 8,000 4874 CMP
Subbase & Base 2,500 CY 20 50,000
Guard Rail 600 LF 25 15,000
Round-Off ° (21,000)

: 500,000

. H&CF CSE 523 {3-80)




HAJ /APD

PREPARED BY

MF

CHECKED BY

CONCEPTUAL

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT

L

TYPE OF ESTIMATE

ALTERNATIVE C

PROJECT

ALASKA POWER AUTHORITY

PREPARED FOR

14879-001

JOB NO.

Nov. 1981

DATE

SHEET 15 ofF 16

NO. DESCRIPTION QUANTITY oniT | T AMOUNT TOTALS REMARKS
Access Road to Downstream Pgwer Tunnel

Earthwork 215,000 cY 9.80 2,107,000
Culverts 800 LF 80 64,000
Bridge 3,000 SF 150 450,000
Subbase & Base 10,000 CcY 21 210,000
Guardrail 9,000 LF 32 288,000
Snowshed & Slide Fall 1,000 LF 800 800,000
Round-Of f (19,000)

3,900,000

Temporary Construction Road

Earthwork 61,000 CcY 6 366,000
Culverts 600 LF 80 48,000
Bridge 3,000 SF 150 450,000
Guardrail 2,000 LF 25 50,000
Round-Of £ (14,000)

900,000

Road Maintenance

Summer Season 36 MO 120,000 4,320,000
Winter Season 24 MO 1480,000, 11,520,000
Round-0f f (40,000)

15,800,000

TOTAL, _ACCESS & CONSTRIICTTON ROADS 44,100,000

~ HA&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ /APD 14897-001
PREPARED BY OB NG,
MF NOov. 1981
CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT SHEET 16 ofF 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE cC PREPARED FOR
NO. DESCRIPTION QUANTITY uNIT C%";'TTS AMOUNT TOTALS REMARKS
Transmission Line
Clear & Grub 70 MI P25.,000 15,750,000
Transmigsion Line 70 MI 344,000 24,080,000
Submarine Cable 21 MI {792,000 16,632,000
Round-Of £ 38,000
56,500,000
TOTAL SPECIFIC CONSTRUCTION QOST
AT JANUARY 1982 PRICE LEVELS 1,117,500,000

H&CF CSE 523 (3-80)
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: ESTIMATE SUMMARY
HAJ/APD 14879-001
‘.PREPAHED ay JOB NO.
MF NOV. 1981
CHECKED BY DATE
JECT _
CONCEPTUAL PROJECT SHEET 7 OF 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
NO. DESCRIPTION QUANTITY UNIT c%';'TTs AMOUNT TOTALS REMARKS
POWER PLANT STRUCTURE & IMPR(QVEMENTS
Valve Chamber .
Excavation & Supports 10,500 CcY 270 2,835,000
Concrete & Reinf Steel 6,520 cY 410 2,673,200
Struc. Steel & Misc.Metals 52 TON | 1,800 93,600
Round-Of f (1,3800)
2,000,000
Underground Powerhouse
Dewatering LS 4,100,000 Entire Underground Complex
Excavation & Supports 64,000 cY 155 9.920 .000
Drilling-Percus.& Rotary 15,000 LF 30 450 .000 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-0f £ 35,000 ‘
26,200,000
Bus Galleries Between Power;
house & Transformer Vaults
Excavation & Supports 200 cY 825 165,000
Concrete 120 cY 230 34,800
Round Off .200 -
200,000

H&CF CSE 523 {3-80)
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PREPARED BY JOB NO.
MF NOvV. 1981
GHECKED BY HAKACHAMNA HYDROELECTRIC PROJECT DATE
C
CONCEPTUAL PROJECT SHEET 2 ofF 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE D ‘ PREPARED FOR
NO. : DESCRIPTION QUANTITY UNIT ch;‘TTs AMOUNT TOTALS REMARKS
8
Excavation & Supports 11,960 CY 290 3,468,400
Concrete & Reinf Steel 830 CY 460 381,800
Struc Steel & Misc.Metalsg| 120 TON 3,800 456,000
Round Off ._ (6,200)
4,300,000
Valve Chamber & Transformer
Gallery-Access Tunnels
Excavation & Supports 1,500 CY 250 375,000
Concrete 60 cY 290 17,400
Round-Of £ 7,600
400,000
Powerhouse Access Tunnel
Portal Excav.& Protection] 56,000 cY 10 560,000
Portal Conc.& Reinf.Steel 1,000 CcY 570 570,000
Tunnel Excav.& Supports 24,000 CcYy 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
Exploratory Adit 1,000 LF 1,800, 1,800,000
Core drilling 5,000 LF 140 700,000
Helicopter Service LS 600,000
Round-Of f (21,000)
13,500,000

HA&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY JOR NG,
MF NOV. 1981
crReREo oY CHAKACHAMNA HYDROELECTRIC PROJECT DATE
0
CONCEPTUAL SROJECT sheer 3 o 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE D PREPARED FOR
NO. DESCRIPTION QUANTITY unir | UNIT AMOUNT _ TOTALS REMARKS
Lable Way
Concrate & Reinf. Steel 1,000 cY | 700 700,000
Misg Metals & Cable Sup, 26 TON | 5,100 132,600
Port Paneis
Round-Qff (32,600)
300,000
O IMPROVEMENTS 51,000,000
—

HACF CSE 523 13-80)
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HAJ/APD ESTIMATE SUMMARY
PREPARED BY :OB NO.
ME NOV. 1981
CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT SHEET 4 OF 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE D PREPARED FOR
NO. DESCRIPTION QUANTITY unir | USRI AMOUNT TOTALS REMARKS
RESERVOTR, DAM & WATERWAYS
Begervoir
Water Level Recording LS 100,000
Intake Structure
Site FExploration
Mohilizatian LS 150,000
Core Drilling 5,000 LF 80 400,000
Helicopter Service LS 150,000
Tunnel Excav.& Supports 12,000 CY 470 5,640,000
Tunnel Conc.& Reinf Stee 100 CY 350 35,000
Lake-Tap (Final Round) LS : 3,000,000 L = 26'
Place & Remove Temp.Conc 600 cY 700 420,000
Diving Crew 60 pAYs [10,000 600,000
Round-0Off 5,000
- 10,400,000
_Intake Gate Shaft
Shaft Excav.s Supports 10,000 |CY 360 | 3,600,000
Mass Surface Excav. 50,000 cY_ 30 1,500,000
Concrete & Reinf. Steel 5,700 cY 890 5,073,000
Misc. Metals,Gates & Hoigt 244 ToN 12,500 3,050,000
Round-0f f (23,000)
13,200,000

H&CF CSE 523 {3-80)
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] ESTIMATE SUMMARY 14879-001
PREPARED BY JO8 NO.
MF NOV. 1981
CHECKED BY CHAKACHAMNA HYDROELECTRIC PROJECT | DATE
CONCEPTUAL \ PROJECT SHEET 5 OF 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE D PREPARED FOR
NO. DESCRIPTION QUANTITY uNIT Cl(j)';!rTS AMOUNT TOTALS REMARKS
Access Tunnel at Intake
Portal Excav, & Protectiog 6,000 cY 50 300,000
Tunnel Excav.& Supports 72,000 CY 295 21,240,000
Tynnel Conc., & Reinf.Stee 200 cY 500 100,000
Round-Of £ (40,000) ‘
21,600,000
Access Tunnel at Surge ggamTer
Port E 6,000 CY 55 330,000
Tunnel Excav,& Supports 23,000 CcY 323 7,429,000
Tunnel Conc. & Reinf.Stee 2,300 CcY 420 966,000
Grouting Contact & Pressuge. 3,400 CF 58 197,200
Round-Of f ._ (22,200)
: 8,900,000

H&CF CSE 523 (3-80)



HA J/APD

]

L

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 § OF 16

NO. DESCRIPTION QUANTITY unit | AT AMOUNT 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 Conc & Reinf Steel 500 CY 430 215,000
Grouting-Contact & Pressure 1,125 CF 58 65,250
Round-Of f : 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 CcY 298 13,410,000
Tunnel Conc & Reinf Steel 1,600 CcY 420 672,000
Grouting-Contact & Pressure 2,300 CF 58 133,400
Round-0f (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-0ff 2,000
712,500,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ/APD 14879-001
. PREPARED BY JOB NO.
MF
CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT SHEET 7 OF 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE D PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT CUO';lTTS AMOUNT TOTALS REMARKS
—Surge Chagber - Upper
Excavation & Supports 35,500 o | 200 | 7,100,000
Concrete & Reinf.Steel- 6,100 cy 880 5,368,000
Earthworks & Fencing 15,000 cy 27 405,000 Heliport, Storage, Work Area
Round-0ff : 27,000
12,900,000
Penstack-~Inclined Section
Exc 23,400 cY | 271 6,341,400
Concrete & Reinf. Steel 10,500 CY 837 8,788,500
Grouting Contact & Prespgure 5,000 CF 52 260,000
Round-Of £ 10,100
| 157,400,000
y Penstock-Horizontal Sectiop & Elbow
5 Excavation & Supports 14,000 cY | 310 4,340,000
Concrete $§ Reinf. Stee 6,000 CY 365 2,190,000
— | Grouting - Contact 3,000 CF 50 150,000
Round-0f f 20,000
6,700,000

_H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY :
HAJ/APD 14879-001
PREPARED BY JOB NO.
i NOv. 1982
CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT SHEET g OF 16
TYPE OF ESTIMATE
ALASKA R _AUTHORITY
ALTERNATIVE D REPARED FOR
NO. DESCRIPTION QUANTITY UNIT cl:)b;'TTs AMOUNT TOTALS AEMARKS
P = L
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 Chamber & Powerhoude
Excavation & Supports 1,000 CcY 440 440,000
Concrete & Backfill 600 cY 550 330,000
Round-Of £ 30,000
800,000
Draft Tube Tunnels
Rock Bolts & Grout 19,000 LF 27 513,000
Concrete & Reinf, Stee 3,300 CcY 425 1,402,500
Round-0f £ ' (15,500)
) 1,900,000
Surge Chamber - Tajlrace
Excavation & Supports 5,000 CY 480 2,400,000

H&CF CSE 523 (3-80)




ESTIMATE SUMMARY

HAJ/APD 14879-001
'REPARED BY JOB NO.
MFE NOV. 1981
HECKED BY DATE

AMNA _HYDROELECTRIC PR
CHAKACH IROELE QIECT sHeeT 9 of 16
"'YPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE D PREPARED FOR
NO. DESCRIPTION QUANTITY unir | BT AMOUNT TOTALS REMARKS
———1 Tallrace Tunnel & Structurgs
Cofferdam & Dewatering LS 2,000,000
Portal Excav. & Protectidn 2,000 | cy 65 130,000
Concrete & Reinf. Steel 1,200 cY 600 720,000
Walkway Bridge LS 65,000
Stoploge & Hoists 81 | TON | 8,500 688,500
Tunnel Excav. & Supports 25,000 | ¢y 260 | 6,500,000
Round-Of f (3,500)
10,300,000
Tailrace Channel
——+ River Training Works
River Bed Deepening 50,000 CY 10 500,000
Mech & Elec. 1S 5,700,000
TOTAL RESERVOIR, DAM AND WATERWAYS 871,600,000

&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPAREDBY JOB NO.
MF NOV. 1981
CHECKED BY DATE
CONCEPTUAL CHAKACHAMNA HYDROELECTRIC PROJECT
PROJECT SHEET 10 OF 16
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE D PREPARED FOR
NO. DESCRIPTION QUANTITY unit | NIT AMOUNT TOTALS REMARKS
Turbines & Generators 300 MW
Turbines 4 EA {7,970,000 31,880,000
Generators 4 EA  [566000 22,640,000
Round-0f £ (20,000)
54,500,000
Accesgsory Electrical Equipgent
Equipment LS 9,000,000
Migc, Power Plant Equipmen
Crane Bridge 1 EA 900 ,00¢
Other Power Plant Equip. LS 6,000,000
6,900,000
W ure
Earthworks 15,000 CY 25 375,00
Concrete & Reinf. Steel 3,800 CY 640 2,432,000
Struc. Steel & Misc.Metals 225 TON | 3,500 787,500
Round-Of £ 5,50
3,600,000

H&CF CSE 523 (3-80)



HAJ/APD

PREPARED BY

MF

CHECKED BY
CONCEPTUAL

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT

TYPE OF ESTIMATE

PROJECT

ALASKA POWER AUTHORITY

N
N~
i

14879-001

JOB NO.

_Nov, 1981

DATE

SHEET 11 OF 16

ALTERNATIVE D PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT c‘g‘;'TTs AMOUNT TOTALS REMARKS
Swi tchyard Fquipment
Tranaformers 105 MVA 5 EA 1L,01000 5,050,000
Unit & Line Breakers 7 EA 180,001 1,260,000
Switches & Lightn.Arrestdrs 30 EA 33000 990,000
230 KY Cables 18,000 LF 120 2,160,000
Controls & Metr'g Equip. LS 2,630,000
Round Off 10,000
12,100,000
Comm. Supv, Conttroel Equip. LS 1,600,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY JOB8 NO.
MF v : ) Nov. 1981
CHECKED BY . DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT SHEET .12 of 16
TYPE OF ESTIMATE
: ALASKA POWER AUTHORITY
ALTERNATIVE D PREPARED FOR
UNIT
NO. DESCRIPTION QUANTITY UNIT | OsTs AMOUNT TOTALS REMARKS
ITRANSPORTATION FACILITIES
Port Facilities
Causeway 19.600 CY 80 1,568,000
Trestle Piles 50 TON [11,300 565,000 L = 150 LF, 412", t = 4"
Trestle Struct. Steel 110 TON 3,500 385,000
Trestle Reinf. Conc. 150 CY 700 105,000
Facilities - Allowance 1 LS 2,000,000
Round-Of f . (23,000)
4,600,000
Alirport
\ Earthwork 54,500 cY 16 872,000
; Culverts 1,000 LF 65 65,000
Subbage & Base 55,000 CcY 14 770,000
Building - Allowance LS 300,000
Round-Of f (7,000)
‘ 2,000,000

H&CF CSE 523 (3-80)



ESTIMATE SUMMARY
HAJ/APD 14879-001
PREPARED BY 0B NG,
MF NOV. 1981
crecHEn oY CHAKACHAMNA HYDROELECTRIC PROJECT DATE
CONCEPTUAL PROJECT sHeet 13 of 16
TYPE OF ESTIMATE ALASKA POWER AUTHORITY
ALTERNATIVE D- PREPARED FOR
NO. DESCRIPTION QUANTITY unir | U AMOUNT TOTALS REMARKS
Milte 0400 to 18400 :
Earthwark 175,000 [ CY _|6.60 1,155,000
Cnlverts 1,500 LF 65 97,500
Bridges 1,400 SF 150 210,000
Subbase & Base 85,400 | CY 15 | 1,281,000
Guard Rail 1,200 LF 25 30,000
Repair Exiasting Road 95,000 LF 10 950,000
Snow Fences : 5,000 LF 35 175,000
Round-0f f 1,500 3,900,000
Mile 18400 tao 35400
Earthuorks 1,465,000 | CY | 6.60 9,669,000
Culverts 3,600 | LF 80 288,000 48"¢ CMP
Subbase & Bage 165,000 cy 15 2,475,000
Guard Rail 13,000 | LF 25 325,000
Repair Existing Road 16,000 | LF 10 160,000
Snow Fencesg 1,000 LF 35 35,000
Round-0ff 48,000
13,000,000
Mile 35400 to 39400
Earthuork 445,000 | cy | 8.30 3,693,500
Culverts 1,000 | LF 80 80,000 48" CMP
Bridge 9,000 | sF 150 | 1,350,000
Subbase & Base 38,000 cY 15 570,000
Guard Rail 10,000 | LF 27 270,000
L Snow Fences 2,000 LF 35 70,000
E Round-Qff (33,500)
6,000,000

H&CF CSE 523 {3-80)

.
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: ESTIMATE SUMMARY

HAJ/APD 14879-001
PREPARED BY JOB NO.

MF , NOvV. 1981
CHECKED BY DATE

‘  CHAKACHAMN ELECTRIC PROJECT

CONCEPTUAL A HYDPI}‘OOJECT R SHEET 14 ofF 16

TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE D PREPARED FOR
NO. DESCRIPTION ' QUANTITY UNIT C%";'TT‘,, AMOUNT TOTALS REMARKS

Walkway To Gate Shaft

Earthwork 1,200 CY 20 24,000
Guard Rail 1,000 LF 25 25,000
Bridge 200 SF 150 30,000
Riprap 100 CY 35 3,500
Round-Off 17,500
100,000
Access Road to Tailrace Tynnel
Earthwork 56,000 CY 8 448,000
Culverts 100 LF 80 8,000 4874 CHP
Subbase & Base 2,500 CY 20 50,000
Guard Rail _ 600 LF 25 15,000
Round-Of f (21,000)
500,000

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

PREPARED BY

MF

CHECKED BY

CONCEPTUAL
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ESTIMATE SUMMARY
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CHAKACHAMNA HYDROELECTRIC PROJECT

Vi

TYPE OF ESTIMATE

PROJECT

ALASKA POWER AUTHORITY

14879-001

JOB NO.

Nov. 1981

DATE

SHEET 15 OF16

ALTERNATIVE D PREPARED FOR
NO. DESCRIPTION QUANTITY o [ T AMOUNT TOTALS REMARKS
Access Road to Downstream Pdwer Tunnel
—Earthwork 215,000 CY | 9.80 2,107,000
Culverts 800 LF 80 64,000 48"¢ CMP
Bridge 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-0Of £ (19,000)
3,900,000
Temporary Construction Road
Earthwork 61,000 CY 6 366,000
Culverts 600 LF 80 48,000
Bridge 3,000 SF 150 450,000
Guardrail 2,000 LF 25 50,000
Round-Of f (14,000)
900,000
Road Maintenance
Summer Season 36 MO 120,000 4,320,000
Winter Season 24 MO (480,000f 11,520,000
Round-Off - (40,000)
15,800,000
TOTAL ACCFESS & CONSTRUCTION HOADS 44,100,000

H&CF CSE 523 (3-80)



HA J/APD

PREPARED BY

MF

CHECKED BY

CONCEPTUAL

TYPE OF ESTIMATE

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

ALASKA POWER AUTHORITY

14897-001

JOB NO.

NOV. 1981

DATE

SHEET 16 oOfF 16

ALTERNATIVE D PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT c‘g;lTTs AMOUNT TOTALS REMARKS
Transmigsion Line
Clear & Grub 70 MI P25,000 15,750,000
Transmission Line 70 MI DB44,000{ 24,080,000
Submarine Cable 21 MI {792,000 16,632,000
Round-Of £ 38,000
56,500,000
TOTAL SPECIFIC CONSTRUCTION QOST
AT JANUARY 1982 PRICE LEVELS 1,117,500,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HA J/APD ) 14879-001
PREPARED BY JOB NO.
MF NOV. 1982
CHECKED BY DATE
e CHAKACHAMNA HYDROELECTRIC PROJECT = =
CONCEPTUAL PROJECT SHEET 1 of 20
TYPE OF ESTIMATE
‘ ALASKA POWER AUTHORITY
ALTERNATIVE E PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT c%h;lTTs AMOUNT TOTALS REMARKS
POWER PLANT STRUCTURE & IMPRQVEMENTS
Valve Chamber )
Excavation & Supports 10,000 CY 275 2,750,000
Concrete & Reinf Steel 6,520 CcY 410 2,673,200
Struc., Steel & Misc.Metals 52 TON 11,800 93,600
Round-Off (16,800)
5,500,000
Underground Powerhouse
Dewatering LS 4,100,000 Entire Underground Complex
Excavation & Supports 58,900 cYy 168 9,895,200
Drilling-Percus.& Rotary 12,700 LF 27 342,900 2" —
Concrete & Reinf.Steel 13,100 CY 630 8,253,000
Struc.Steel & Misc Metals 300 TON 15,300 1,590,000
Architectural LS 1,000,000
Round-Off 18,900
25,200,000
Bus Galleries Between Powert
house & Transformer Vaults
Excavation & Supports 200 CcY 825 165,000
Concrete 120 cyYy 290 34,800
Round Off 200
200,000

H&CF CSE 523 {3-80)
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HAJ/ APD

PREPARED BY
MF

CHECKED BY

CONCEPTUAL

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT

TYPE OF ESTIMATE

PROJECT
ALASKA POWER AUTHORITY

[
"

14879~001

JOB NO.

Nov., 1982

DATE

SHEET 2 OF 20

ALTERNATIVE E PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT Clg;ITTS AMOUNT TOTALS REMARKS
Tr & nnellg
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)
4,300,000
Valve Chamber & Transformer
Gallery-~Access Tunnels
Excavation & Supports 1,500 CcY 250 375,000
Concrete 60 CY 290 17,400
Round-Of f 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 CcY 290 261,000
Tunnel Misc. Metals 30 TON |11,000 330,000
Subsurface Exploration
Mobilization LS 1,500,000
Exploratory 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)
13,500,000

H&CF CSE 523 (3-80)




HAJ/APD

PREPARED BY

MF

CHECKED BY
CONCEPTUAL

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT

TYPE OF ESTIMATE

PROJECT

ALASKA POWER AUTHORITY

14879-001

JOB NO.

NOV. 1982

DATE

SHEET '3 OF

20

ALTERNATIVE E PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT c%";'TTS AMOUNT TOTALS REMARKS
Cable Way
Concrete & Reinf, Steel 1,000 cY 700 700,000
Miag.Metals & Cable Sup, 26 TON | 5,100 132,600
Part Panels
Round-Of £ (32,600)
800,000
_TOTAL_ PO IMPROVEMENTS 49,900,000

H&CF CSE 523 {3-80)




- ESTIMATE SUMMARY
14879-001
PREPARED BY JOB NO.
ME NOvV. 1982
CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT sHEET 4 ofF 20
TYPE OF ESTIMATE T
ALASKA POWER AUTHORITY
ALTERNATIVE E PREPARED FOR
NO. DESCRIPTION QUANTITY uniT | T AMOUNT TOTALS REMARKS
RESERVQIR, DAM & WATERWAYS
Regexrvolr
Water Level Recording LS 100,000
Intake Structure
Site Explaration
Mohilization LS 150,000
Core Drilling 5,000 LF 80 400,000
Helicopter Service LS 150,000
Tunnel Excav.& Supports 10,000 CY 510 5,100,000
Tunnel Conc.& Reinf . Stee] 90 CY 350 31,500
Lake-Tap (Final Round) LS 2,500,000 L = 26'
Place & Remove Temp Conc 550 CY 700 385,000
n-l\r{ng Crew 60 DAYS 10,000 600 ,000
Round-0Qff (16,500)
9,300,000

H&CF CSE 523 (3-80)




HAJ
PREPARED BY

MF -
CHECKED BY

ESTIMATE SUMMARY

CHAKACHANMA HYDROELECTRIC PROJECT

CONCEPTUAL
TYPE OF ESTIMATE

PROJECT
ATASKA POWER AUTHORITY

ALTERNATIVE E

PREPARED FOR

14879-001

JOB NO.
NOV. 1982

DATE

sHEeT O of 20

UNIT
NO. DESCRIPTION QUANTITY UNIT | ~OsTs AMOUNT TOTALS REMARKS
Intake Gate Shaft
Excavation & Supports 360 LF 17,500 6,300,000
Mass Surface Excavation 50,000 _CYy 30 1,500,000
Concrete & Reinf. Steel 5,200 cY 890 4,628,000
Misc. Metals, Gates & Hoist 220 4 TONS| 12,200 2,684,000
Access Road 1.25 MI p,000,000 2,500,000
Round Off (12,000)
17,600,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY

-

HAJ 14879-~001
PREPARED BY JOB NO.
MF - NOV. 1982
CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT sHEET 6 oF 20
TYPE OF ESTIMATE
' ALASKA POWER AUTHORITY
ALTERNATIVE F PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT éﬁ:?; AMOUNT TOTALS REMARKS
Fish Passage Facilities
Approach Channel .
Channel Excavation 1,040,000 CY 11.30 11,752,000
Slope Protection 90,000 CY 28.00 2.520,000
Round (22.,000)
14,250,000
Upstream Portal
Excavation in Rock 64,500 CcY 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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ESTIMATE SUMMARY
HAJ 14879-001
FREPARED BY JOB NO.
MF NOV. 1982
_ CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT : 7 20
CONCEPTUAL PROJECT SHEET OF
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE E PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT ég:g; AMOUNT TOTALS REMARKS
Upstream Fish Passage Facility
Excavation & Support 16,550 CY 1n2 2,697,650
Concrete & Reinf. Steel 5,880 CY 759 4,462,920
Misc. Metal, Gates & Crane LS 1,786,300
Electrical & Instrumentation 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 & Instrumentatior 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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ESTIMATE SUMMARY
HAJ _ 14879-001
PREPARED BY JOB NO.
MF NOV., 1982
CHECKED BY . DATE
CHAKACHAMNA HYDROELECTRIC. PROJECT 8 20
CONCEPTUAL PROJECT SHEET OF
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE E PREPARED FOR
UNIT
NO. DESCRIPTION QUANTITY UNIT | qers AMOUNT TOTALS REMARKS
Fish Passage 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 9,50 95,000
Rip-Rap 1,000 CY 35.00 35,000
130,000
Access Road LS 300,000
Access Tunnel to Fish
Passage Facilities
Portals Excavation 700 CcY 93 65,100
Tunnel Excavation & Support 3,350 CY | 314 1,051,900
Round Off 3,000
1,120,000
Total Fish Facilities 85,400,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY
HAJ 14879-001
PREPARED BY JOB NO.
MF NOV. 1982
CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT a 20
CONCEPTUAL PROJECT SHEET Z OF
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE E PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT ég:?; AMOUNT TOTALS REMARKS
Chakachata Dike and Spillwavy
Excavation & Slope Protectilon 280,000 CY 29.50 8,260,000
Concrete & Reinf. Steel 1,100 CY 325 357,500
-Timber Bridge 2,200 SF 150 330,000
Dike 250,000 CY 0.75 187,500
Round Off (35,000)
9,100,000
Access Tunnel at Surge Chambdr
Portal Excavation & Protectiion 6,000 CcY 35 210,000
Tunnel Excavation & Supports 14,000 CY 317 4,438,000
Tunnel Concrete & Reinf. Stleel 1,700 CY 420 714,000
Grouting Contact & Pressure 2,260 CF 58 131,080
Watertight Bulkhead & Framg 27 TON 113,800 372,600
Round Off 34,320
5,900,000

H&CF CSE 523 (3-80)




HAJ/APD

PREPARED BY

MF

CHECKED BY

CONCEPTUAL

TYPE OF ESTIMATE

ALTERNATIVE E

-

A

-

G

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT

PROJECT

ALASKA POWER AUTHORITY

PREPARED FOR

14879-001

JOB NO.

NOv. 1982

DATE

sHeeT 10 ofF 20

NO. § DESCRIPTION QUANTITY UNIT ég:g; AMOUNT TOTALS REMARKS
Power Tunnel TBM
Excavation & Supports 53,400 LF | 6,110 ] 326,274,000
Concrete 267,000 CcY 341 91,047,000
Grouting 540,000 CF 56.40 30,456,000
Round Off 23,000
447,800,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMMARY

A
E—"

HAJ/APD 14879-001
PREPARED BY . JOB NO.
MF NOV. 1982
CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT sHEeT 11 oF 20
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE E PREPARED FOR
UNIT ’
NO. DESCRIPTION QUANTITY UNIT [ <5sTs AMOUNT TOTALS REMARKS
1Surge Chamber ~ Upper
Excavation & Supports 27,100 CY 353 9,566,300
Concrete & Reinf, Steel 10,000 CY 893 8,930,000
Earthwork & Fencing 15,000 CY 27 405,000
Round Off (1,300)
18,900,000
Penstock — Horizontal
ISection .. _.
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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PREPARED BY

MF
CHECKED BY
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ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT

CONCEPTIIAL
TYPE OF ESTIMATE

ALTERNATIVE E

PROJECT

ALASKA POWER AUTHORITY

PREPARED FOR

14879-001

JOB NO.

NOV. 1982

DATE

sHEeT 12 of 20

NO. DESCRIPTION QUANTITY UNIT clg;'TTs AMOUNT TOTALS REMARKS
Penatock-Wye Branches to Vdlve Chamber
Excavation & Supports 9,000 CcY 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 56 392,000
Round-Off (20,800)
11,900,000
Penstock Between Valve Chanjber & Powerhoude
Excavation & Supports 850 cy 4401 374,000
Concrete & Backfill 500 cY 550 275,000
Round-0ff (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-0Off 625
. 1,700,000
Surge Chamber - Taillrace
Excavatiod & Supports 5,000 cY 480 2,400,000

H&CF CSE 523 (3-80)
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ESTIMATE SUMBMARY
HAJ/APD A 14879-001
PREPAREOD BY . JOB NO.
MF NOV. 1982
CHECKED BY DATE
CHAKACHAMNA HYDROFILECTRIC PROJECT 13
CONCEPTHAL PROJECT SHEET or 20
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE E PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT c%";'TTs AMOUNT TOTALS REMARKS
Tailrace Tunnel & Structurds
Cofferdam & Dewatering LS 2,000,000
Portal Excav. & Protectidn 2,000 CY 65 130,000
Concrete & Reinf. Steel 1,200 cY 600 720,000
Walkway Bridge LS 65,000
Stoplogs & Hoists 81 TON 8,500 688,500
Tunnel Excav. & Supports 20,000 cY 290{ 5,800,000
Plug Excavation 4,000 | cy 50 200,000.
Round--Off (3,500)
/ 9,600,000
Tailrace Channel
Channel Excavation 80,000 CY 9 720,000
(20,000)
700,000
River Training Works
River Bed Deepening 50,000 Cy 10 500,000
Mech & Elec. LS 6,100,000
TOTAL RESERVOIR, DAM AND WATERWAYS 633,600,000

H&CF CSE 523 (380}




HAT/APD

PREPARED BY

MF
CHECKED BY

CONCEPTUAL — _ CHAKACHAMNA HYDROELECTRIC PROJECT =
PROJECT
TYPE OF ESTIMATE

ALASKA POWER AUTHORITY

14879-001
JOB NO.

Nov, 1982
DATE

SHEET 14 oFf 20

ALTERNATIVE E PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT chyTTs AMOUNT TOTALS REMARKS
Turbines & Generators ‘330 MW
Turbines 4 EA _ [8,480000 33,920,000
Generators 4 EA [6,000000 24,000,000
Round-Of £ (20,000) .
57,900,000
Accessory Electrical Equipnment
Equipment : LS 9,500,000
Misc. Power Plant Equipment
Crane Bridge 1 EA 930,000
Other Power Plant Equip. : LS 6,370,000 7,300,000
‘Switghxggg Structures
Earthworks 15,000 CY 25 375,000
Concrete & Reinf, Steel 3,800 CcY 640 2,432,000
Struc. Steel & Misc.Metals 225 TON 3,500 787,500
Round-Qff 5,500
3,600,000

H&CF CSE 523 {3-80)




o T 1 U U 0 | D R S N ST R U B R o J
3/APD ESTIMATE SUMMARY
PREPARED BY 14872;2%})‘
MF NOV. 1982
criEcKED B CHAKACHAMNA HYDROELECTRIC PROJECT DATE
CONCEPTUAL v PROJECT sHEeT 15 or 20
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE E PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT C%';'TTS AMOUNT TOTALS REMARKS
Switchyard Fquipment
Tranaformers 105 MVA 5 EA__ 11,03000( 5,150,000
Unit & Line Breakers 7 EA 185,00 1,295,000
Switches & Lightn.Arrestdrs 30 EA 34,00 1,020,000
230 KV Cables 18,000 LF - 130 2,340,000
Controls & Metr'g Equip. LS 2,700,000
Round Off ' (5,000)
12,500,000
Communication and >Supv
Control Equip. _ LS 1,600,000

H&CF CSE 523 (3-80)
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CHECKED BY

CONCEPTUAL

3 oy T2 O

(73
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ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT

TYPE OF ESTIMATE

PROJECT

ALASKA POWER AUTHORITY

ALTERNATIVE E

PREPARED FOR

(-

14879-001
JOB NO.

Nov, 1982
DATE

sHeeT 16 of 20

NO. DESCRIPTION QUANTITY UNIT c%h;lTTs AMOUNT TOTALS REMARKS
TRANSPORTATION FACILITIES
Port Facilities
Causeway 19,600 cY 80 1,568,000
Trestle Piles 50 TON 11,300 565 .000 L = 150 LF, 412", t = L"
Trestle Struct. Steel 110 TON 3,500 385 .000
Trestle Reinf. Conc. 150 cY 700 105 .000
Facilities - Allowance LS 2,000,000
Round~0Off . (23.000)
4,600,00
Alrport
Earthwork 54,500 CY 16 872,000
Culverts 1.000 LF 65 65,000
Subbase & Base 55,000 CcY 14 770,000
Building - Allowance LS 300,000
Round-Of f (7,000)
2,000,000

H&CF CSE 523 {3-80)




HAJ/APD
PREPAREDBY

MF.
CHECKED BY

CONCEPTUAL
TYPE OF ESTIMATE

ALTERNATIVE E

3 ooy U oo bl

ESTIMATE SUMMARY

CHAKACHAMNA HYDROELECTRIC PROJECT

() b

PROJECT
ALASKA POWER AUTHORITY

PREPARED FOR

14879-001

JOB NO.

Nov, 1982

DATE

SHEET 17 OF

20

UNIT

NO. DESCRIPTION QUANTITY UNIT | oers AMOUNT TOTALS REMARKS
Access &
Mile (HQO0 to 18+00
Earthwork 175,000 CY_ 6,60 1,155,000
Culverts 1,500 1F 65 97,500 36"4 CMP
Bridges 1,400 SE 150 210,000
Suhbase & Bage 85,400 CY 15 1,281,000
Gnard Bail 1,200 LF 25 30,000
Repair Existing Road 95,000 LF 10 950,000
Snow_Fences : 5,000 LF 35 175,000
Round-0ff 1,500
3,900,000
Mile 18+00 to_ 35400
Earthuorks 1,465,000 cY 16.60 9,669,000
Culverts 3,600 LF 80 288,000 48"4 CMP
Subbase & Base 165,000 cY 15 2,475,000
Guard Rail 13,000 LF 25 325,000
Repair Existing Road 16,000 LF 10 160,000
Snow Fences 1,000 LF 35 35,000
Round-0ff 48,000
13,000,000
Mile 35400 to 39400 :
Earthwork 445,000 cY 8.30 3,693,500
Culverts 1,000 LF 80 80,000 48"4 CMP
Bridge 9,000 SF. 150 1,350,000
Suhhase_ & Base 38,000 cY 15 570,000
Guard Rail 10,000 LF 27 270,000
Snow Fences 2,000 LF 35 70,000
Round-0ff (33,500)
' 6,000,000

H&CF CSE 523 (3-80)°




ESTIMATE SUMMARY

HAJ/APD 14879-001
PREPARED BY JOB NO.
MF NOV, 1982
CHECKED BY DATE
CONCEPTUAL . GHAKACHAMNA HYDROELECTRIC PROJECT cueer 18 op 20
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE E ) PREPARED FOR
NO. DESCRIPTION QUANTITY UNIT C‘;')';'TTS AMOUNT TOTALS REMARKS
Walkway To Gate Shaft
Earthwork 1,200 cYy 20 24,000
Guard Rail 1,000 LF 25 25,000
Bridge 200 SF, 150 30,000
Riprap 100 cY 35 3,500
Round-Off 17,500
100,000
Access Road to MacArthur {Valley
Earthwork 545,000 CY 7 | 3,815,000
Culverts 2,400 LF 75 180,000 36"¢ and 48"¢ CMP
Bridge 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 Fences 3,000 LF 35 105,000
Round-Of £ 45,000
6,500,000
Accesg Road to Tailrace Tunnel
Earthwork 56,000 CY 8 448,000
Culverts : 100 LF 80 8,000 48" CMP
Subbage & Basge 2,500 CY 20 50,000
Guard Rail 600 LF 25 15,000
Round-Qf f (21,000)
500,000

H&CF CSE 523 (3-80)
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ESTIIATE SUMMARY
. HAJ /APD 14879-001
PREPARED BY OB NG
MF NOV. 1982
CHECKED BY DATE
CHAKACHAMNA HYDROELECTRIC PROJECT
CONCEPTUAL PROJECT SHEET 19 ofF 20
TYPE OF ESTIMATE
ALASKA POWER AUTHORITY
ALTERNATIVE E ~ PREPARED FOR
NO. DESCRIPTION QUANTITY uniT | DT AMOUNT TOTALS REMARKS
Access Road to Downstream Pgwer Tunnel
Earthwork 715,000 &Y | 9.80 3,107,000
Culverts 800 LF 80 64,000 4874 CMP
Bridge 3,000 SF 150 450,000
Subbage & 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)
3,200,000
Temporary Construction Roadg
Earthwork 61 s 000 CY 6 366 , 000
Culverts 600 LF 80 48,000 484 cMp
Bridge 3,000 SF 150 450,000
Guardrail 2,000 LF 25 50,000
Round-0f f (14,000)
900,000
Road Maintenance
Summer Season 45 MO 150,000 6,750,000
Winter Season 30 MO 1600,000] 18,000,000
Round-0Off 50,000
24,800,000
TOTAL ACCESS & CONSTRUCTION ROADS 59,600,000

&CF CSE 523 {3-80)
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ESTIMATE SUMMARY
HAJ/APD ' 14897-001
PREPARED BY OB NO.
MF NOV, 1982
CHECKED BY CATE
CHAKACHAMNA HYDROELECTRIC PROJECT , .
CONCEPTUAL PROJECT SHEET 20 OF 20
TYPE OF ESTIMATE .
ALASKA POWER AUTHORITY
ALTERNATIVE E PREPARED FOR
NO. . DESCRIPTION QUANTITY UNIT ch;lTTs AMOUNT TOTALS REMARKS
Transmission Line
Clear & Grub 82 MI [225,000 18,450,000
Transmission Line 82 MI (343,000 28,126,000
Submarine Cable 21 MI {792,000 16,632,000
Round-0ff ) (8,000)
53,200,000
TOTAL SPECIFIC CONSTRUCTION
COST AT JANUARY 1982 PRICE
LEVELS 305,300, 000

H&CF CSE 523 (3-80)
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