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TABLE 4 (aNl'INUED)

7-fWi S'I'REAMFI.CW AT DEVIL CANYCN
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TABLE 5

MONTHLY STREAMFLOW AT CANTWELL

(CFS)

Yl hR Otl NUV ~ l C JAN FH MR AF'R "AY JUIl JUl AUO su' SU" YR CALYR

1 4 ~le,J IB ~4.1 924.6 B ~8 .J 66 ~ .6 562.1 618.3 7~27.5 IJ670.4 16690.4 13901.9 5631.6 69J60.7 19~O

2 2710 .0 889.0 ,j6;7 556 .2 -- ~ 9 4. ~- - 4b9;~ 999.4 6194.6 12003 .0 14652 .4 11642.8 11693.5 629~5.8 1951
3 3255.8 1575 .1 956 .5 740.4 492.3 5~0.5 639 .3 2642.7 16465.7 17394.7 13705.1 8185.0 66613 .1 1952
4 3431. 2 1668.6 932.4 731 .2 511 .6 476.7 833.7 5960. 2 13671.0 13140.8 11158.3 5876.8 58392.4 19~3

5 J 3 j~9f6:e---'94~0B:4~~. 6 44J:r---6 39.4 7952 .1 16 795.4 16371 .9 I9OJJ:r--99]2.6 7620].3 19~ '-
6 3293.4 1784 . 7 1105 .3 9]0 .6 79 7 .6 491 .0 ~63 .2 3014 .7 14675 .8 16621 .7 12900.1 6064. 7 6 2243.4 19~~

7 ~465.1 107 5.3 85 5. 2 684.3 721. 2 614.1 569 .2 8231.9 ~ 0 0 82 . J 1~916.4 14164.8 8487. 2 '6873.6 19~6

B 2t.7 .4 '~'9.i '02.1 88S.4 843.4 sSt.] 802.6 8230.5 '9438 01 16361.0 1]422.6 Is" .4 74466.8 19~'
9 3410.4 2051 .9 1096.8 816.9 592.2 4~4 .1 689 .9 3004.9 13973.2 1r,743.3 12723.2 4464.4 59081 .3 19 58

10 2690 .1 969.6 733.6 661.7 644.9 501.2 671.2 7894.5 16362.3 1~620.2 16790.6 8063.5 71603 .4 19~9

II 3711.0 1718 . 7 118 7 . 7 104 5:0 8 26 .4 695.6 185.6 137~0.5 11108.1 1~291 .j 1'056.1 I ~04.' 90877 . r--T9~ ' · '
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I] 3281.0 1800.0 1400.0 1300 .0 1000 .0 940.0 1200.0' 10000.0 28320 .1 20890.0 16000 .0 9410.0 95541.1 196 2
14 43 2'.6 2206.0 1400.0 -- j b06 . 0 ~50.0 " 0 . 6- 720.0 It346;ij-l~b06.b 22790.6 18190 .0 9187 .0 87763 .1 1963
15 3848 .0 1300.0 877.0 644 .0 58 6 . 0 429 .0 465 .0 2806 .0 34630 .0 17040 .0 11510.0 5352.0 79487.0 1964
16 3Ilh.lL-l!1I .0 9 ?' !...L-Z~J..2-~BQ.•Q_Z09 "Q,-l.!!!1 ,.9.....J1~!8.0 16!J0 ~2.-ll~50.0 1]~40.0 12910 .0 79160.1 1965 . _
17 3116.0 1000 .0 1S0.0 700.0 6S0.0 6 ~O.O 8 75 .0 4387.0 18500 .0 12220.0 12680.0 6523.0 62051 .0 1966
18 2322 .0 780.0 72 0 . 0 680 .0 640.0 5AO.0 513.0 9452.0 19620 .0 16880.0 19190.0 10280.0 81637 .1 1967
19 3084 .0 1490 .0 1332 .0 123 2.0 1200.0 1200.0 1223 .0 9268.0 19500.0 17480 .0 10940 .0 5410 .0 73359.1 1968
jO 2406.0 1063.0 &Ib .o 50B.0 485.0 54S.0 998 .0 7.71.0 12330 .0 13510.0 ,S" ta 337, .0 ."10 .0 1'6~
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22 2155.0 1530.0 1048.0 7 ] 1. 0 503.0 470.0 529.0 191~.0 21970.0 18130.0 22710 .0 9800 .0 81491 .1 1971
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31 1737 0 20460 14870 8570 1980
3 2 5472 2487 16 58 16 94 1186 9 19 121 8 1 21 50 14 0 20 2n~7 'l 22760 94 17 9 38 51 19 lH
3 3 3829 16 27 1297 10 61 698 573 573 8219 16 50 'l 16540 11 01 0 9942 71869 1982
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TABLE 6 . MONTHLY STRE~1FLOW AT GOLD CREEK
(CFS)

YE A~ OCT 1I0V lo[C J AN r n "A~ Ar~ "AT JUN JUl AUG S[ r SU" YR CAL YR

1 6335 . 0 2593 . 0 1439. 0 \O~'.O 799 . 0 7 ~6. 0 970.0 11 5fQ;O-r9 660 .0 22600 .0 \ 98 80.0 830\.0 9565 9 . 1 \9 ~ 0
2 39 49 . 0 I l OO.O 1100 .0 960 .0 9 ~0.0 740 . 0 161 7 .0 14090 .0 207 90. 0 22570.0 19670.0 2 1240 . 0 1097 45 . 1 19JI
1 55 71. 0 27 44. 0 1900.0 1600 .0 1000. 0 9~0 .0 920.0 5419 .0 l2 l 70 . 1 26l90.0 2092 0. 0 1. 490 .0 114194 .1 195 2
4 920 2 .0 3497 .0 1700.0 1100 .0 9 20 .0 8 20 .0 1615.0 19 270 .0 27 l 20.1 20200.0 20610.0 15270 .0 120424.1 1951
5 5604 .0 2 100 . 0 1500.0 I lOO.O 1000 .0 790 . 0 1235 .0 17 290 .0 2~250 . 0 20l60.0 26100 .0 129 20.0 1154 29 .1 1954
6 53 70 . 0 27 6 0 . 0 '20 45 . 0 17 94 .0 1400 .0 1100 .0 1'0 0 . 0 9319.0 29960.0 2 7 5 6 0 . 0 25 75 0. 0 14 290 .0 12 2448 .1 19~~

7 495 1.0 1900:01300 ·.0 990 .0 970.0 - 940:o-9":5D.OI7 660;n3J 40. 0 3Ici90: T :i45lo. 0 l iiii ii:O- 136941.2 19:,6
R 5 8 0 6 . 0 3 050. 0 ~ 14~ . O 17 0 0 , 0 1500 .0 l~O O. O I ~OO.O lJ1JO.O ]0160.0 233 10.0 2 0 5 40. 0 19BOO.0 1~41~B.l 195 7
9 9 21 2.0 3 95 1, 0 32 6 4. 0 1965,0 130 7.0 1 14B.0 153 3.0 12900.0 2 ~700.0 2'BB~540 .0 7550. 0 112953.1 19~!

10 4911 .0 2 15 0. 0 151l.0 1449 .0 Il07.0 990.0 1250.0 15990.0 23 l 20 . 0 25000 .0 3 1190 .0 16'20 .0 125 969 . 1 195 '
II 6559.0 295 0 . 0 22 00. 0 1945 .0 14 52.0 119 7 .0 IlOO .O 15790 .0 15530 .0 22 990. 0 23590.0 20 510.0 11 5792 .1 1960
12 7794.0 3000. 0 2694. 0 2452. 0 17 54.0 1910.0 2650. 0 17360 .0 29450 . 0 24570 .0 22100 .0 Ill70.0 129004.1 1961
Il 59 i 6 .0 27 oO:O-;;I00:0191iii:Ol"500:01400:·oIi00 . 0 12 590 .0 43 270 .0 25950 .0 2l~50. 0 15990 .0 Il9 l66 .0 196 2 - ' ·-
14 67 2l .0 2900 . 0 200 0. 0 1600 .0 1500 .0 1000.0 9l0.0 19030.0 26000.0 3 4400. 0 2l6 70 .0 12 l 20 .0 Il1973 .0 1961
15 644 9 .0 2250 . 0 1494.0 104 9.0 966 . 0 71 l. 0 745 .0 4l07 .0 50590.0 22 95 0. 0 16440 .0 9" 71 .0 11 751 3 .1 1964
16 6291 .0 27 99 . 0 12 11 . 0 960.0 960.0 900.0 IJ60.0 12990.0 25720 .0 279 40 . 0 2 112 0. 0 \9 350 .0 \ 2 \ 401 .\ i9~-
17 720 5.0 2099. 0 1631.0 1400. 0 I l OO. O I lOO .O 1775 .0 9645.0 32950 .0 19960.0 2 19 l 0. 0 11750 .0 112744.1 1966
19 416 l . 0 I A Q !t..2..J~9, 9 15 00. 0 1 ~9 Q.o9_'Z9hL!HL.!L!.~~~!t.29' 10 .0 2A900. 0 3 ~ill .0 169 7!!.,0 1339 1001 .!!AZ._ ,
19 4 VO~ .O 2 35 3. 0 20S~ . O 1981. 0 1900 .0 1900 .0 '910 .0 1~180.0 3 1550.0 26 42 0 . 0 17 170. 0 8816 .0 1 17135. 1 1968 ~

~ O 19 22 .0 16l0.0 ~ a 2. 0 724 .0 72l . 0 91 6.0 1510 .0 11050.0 15500.0 16100.0 88 79 .0 509l . 0 66 729 .0 '969 .~ fv~

21 l 124. 0 1215.0 966 . 0 9 24 .0 769.0 776. 0 1090.0 Ill90 .0 1~630.0 22 6AO. 0 I!~--!J~ I , O 90121,1 1! 12--. _
22 5 299 .0 l407 . 0 229 0 . 0 144 2 .0 IOl6.0 950 .0 109 2 . 0 3745 .0 l 29l0.0 2 l 950. 0 3 19 10 .0 14440 .0 122470 .1 197 1
23 59 47. 0 l09l .0 2~ 1 0 . 0 22l9. 0 20~9 .0 1921.0 1710.0 21990.0 l4430 .0 22770 .0 19 290 .0 12400.0 IlOO lO .1 1972
2 4 48 26 .0 ~2~l. 0 14 65 .0 1200 .0 1200 .0 1000.0 10 27.0 8 ~J5.0 27 80 0 . 0 18 250 .0 202 90. 0 90 74 .0 966 20 .1 19 73
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29 757 1. 0 3 ~'5 . 0 25 8 9. 0 202 9. 0 1668 . 0 1605.0 1 70~ .0 11950.0 19050.0 2 102 0 . 0 1 ~390.0 BAG 1.0 97 706. 1 19 78
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:n 7 311 '41 9 2'-· "2.D 6' - - i 748 - 14 66 -- 1400 ' - 1670 · ' 1 2060 · · i gOilc:i' - i i 660 - 20 960 · --f3 2110- - 1 1ll"24r --r9mr·

32 7725 35 69 191 5 2013 197 5 1585 2040 16 5 50 19 300 33940 37870 13790 14 2272 1981
33 74 6 3 36 13 2 397 2100 1739 1203 1783 1 338 4 26100 241 23 15274 17783 117162 1982



TABLE 7

7- DAY STREA}!FL OI.:S AT GOLD CREEK

( CFS)
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7- DAY STREAMFLOWS AT GOLD CREEK

TABLE 7 (cont i nued)

(CFS)

._ . L0J! ~~1~~~0 7 . oOll. 5~db. Huo. l~UO. 20uO. 2000. 2511. 20UO. 20UO. lOuO. 20uO.
I b~7. 10 UO. Ib UO. Ib UO. 1557. l~uO. 15UO. 15uO. 120b. lOuD. lOuD. 10 UO. 10uO.

______~.30. ~ 30 . 030. ~30. l~ob. 30uO.10Ill.31000.35bOO.200 UO.2QOuO.10OUO.2.0 uO.
31Iu3. " u2~7.30Iu3.31511.2lduU.2~1~3.2101 •• 23071.10543.15Iu3.13543.100lO.lu0 70•

10~!I ~o~? 7~01.~0. ub43. 2Ub. ,~uo. ,.!lOa. 1000. 10,."3. 17UO. lu3. 13uO. l3uO.
Ilio. IluO. lOcO. 10uU. 1000. 10UO. OdO. 030. 001. 770. 730. 000. 000.

_ 710~L-L1J!.-.-lA.L.-'po 10.3. 10UO. '000.20000.7>0,0.515,0 ."3UUO. 311 uO.
2~371.2.143.1u071 .loO.0.10757.1.7~0.15100.10IuO.I~000.113~0. 0253. 03uo. 01 00 .

JYb~ loTI 0591 ,be] ,47] 'Pdq <~}, 2807 1124 1911 1370. 12<'. 1110. 1110.
9ftl. 9&0. ob Oe 900. 917. eac: 800 . SbO. 871. q~o. qUO. ~o. QUO.
Il.O L.llln~ I"~, I~.O. i OIl, >300. "37l.aOOo,Hb~3.1-l.!1.l....jH71.U~20.3HI0.

3u3,7.3uhl~.1.Slu.2ul.0.212~0.tO'11.3u3.h.20371.113.3.1 •••O.207uO.100~3.2~0~3.
-l-90. 1,;00 0 .......cl..3..l 'O~O 3,,2, <10 " Uo~ <000 10uI. 10,0, 1710. Ib>7. 15~0. 1530.

I Ulo. l~ uO . l " uO. I " UO. 1357. 13 uO. 13uO. 13uO . 13 00. 13uO. 13uO. 13uO. 13 uo •
. 'Syn '5 "0 10 11 ",o:,q $014 "'db l? yn 1 ,~ uO 2 10$7 "IMt" 3"/9 'cae?' ?!illQ

to'43.1 17,7.1.5••• 210.0.2.01".2.010.ldO~3.22020.10300.1.'.b.li51~.li311.lu31~.
~_.D..~yn_ _"' ~ Ql ;.5 .. 9 ~""O 17,9 10uO Ib\lg 1,, 00 . 1571 •• Suo. 15,,)0 1500. 15uO.

15u O. 15uO . 15u O. 15u u. 1051. 1" 00 . 1"00. 1000. 1310. 12uO. 12uO. 12uO. 12uO.
_ ~~~~O__~llu O II i 3 ~Q< Q J7 1 ~ 5 Z)Q8b 2 ~~O 2bSli 3 ~§ IG 2~Ulq 2a1cb.

2 15,7.11" ' 1.2"6~1.34euo.27 I uO.250.3.54.7t.3uouO.2uoI0.2"071.11157.ll~II.IU031.

_~Qe"J 'i1,,\ ""0 0 \"yQ <e.,7 <'Ie' IlyO £ 2 19 ?llJ lIMO 21110 lOt" lQuP
iOuO. c~uO. ~Ouo. 1071. 1000. l QuO. l QUO. 1900. IOUO . 10~0. 19UO. lQUO. l ouO.
114 1.J...-..1 ~ y ~ ..,_.l. ~~.1 4 ft (2-.3 <:0,,1 I,iOoftt 3,)" .. '.215'" 20457.3olt'::Q 3 1 1.~~o~~L... _

2~ ~ .0.20 1 00. 2'A~7 .2w .oo.2c2 10.2 ul~3 .1.7~7.151.3 .13020.11271.11201. 7210••3uo.
_ l ibY 5061 4370 3366 2987 2543 1971 1500 1314 1086 950 900 850 807

171 750 700 700 100 700 714 750 750 179 800 843 871
951 1129 1471 2086 3400 6013 11 434 20057 12069 12800 16314 17871 16229

. 13929 17629 18114 15143 13386 14286 7399 6001 5593 6303 5511 4726 4536
lY7w _jO_~ O :......J 7~.)Z"o 'I'll 171a 1420 11<" 1000,- ">0 900ft 8,7. 8;0. ".,0.

A~O. " 0. AI" . o uO. evo. ' 00 . 750 . 750. 750. 750. 700. OUO. ' uO.
_ ___ a~o_~o 1 0 11 I lu Q 10 ,, } /,Ibl" 103 .. 3 147!37 I Ol t O It!q71.10 1.1Ll1.IL,l.t!32:52:U!!.0~.2~.!!.!.lu!!.0~. __

2,n.o.11 2u O.2iSu O.115Iw.20"20.2i'11.17bll.lqOll.I~7~ b.Ile07. OU. b . obw3 •• 143 •
. ...1.9l..1...10 17 "e"z ..771 ~7 !f0 u O setlo :\9"7 SOSI '::79\ ?57' lQYQ ~2aQ 1971

17 " 1. IS,7. 1" 1". 12u3. 1157. IluO. 1000. 10UO. 01 0• 0~0. 050. 050. 0~ 0 •
. 9 0 Q_ .L.U..uJl.--..l...Q. " h 12 19 '415 7 19 ltO >"vo y9 ~.l.-.ls7 Ig 2<8'>7 Q71ab 2bO~"",b..... _

2 . 011. 240 uO.2.1 . 0.l dO ll.2.357.04 7.1.000 uO.2.~iO.10071.21~5 7. 1"500.II OiO.l uOjo.

_ .1 'I 1l. 2 7 0l"----b0 \ 9 .,2h7 .. 'M' ' b tl a \21:,7 'r eb 2914 <,171 <hYO (b llO < 9 "0 " u u a
i~ O O. 22 uO••2uO. 1200. 22Uo. 200b . lnuO. lOuO. 101". leO b. I"U2. 10UO. 1711.

______~ l.u.ll_Uu.Q 'beg 11 ,,0 \'''b ' .. 51' 'Y2nb 2M'"" 9M2", 2M9 " 9)9.,7 1n O.,7 2"1<0
2~37 1. 2~3,1.2.ouO.lou.q.2u2"3.217.0.100io.2uhOO.lj7d~. 1310b.16020.13200••8~ 7 •

. 1 ~ 7J til4b.- .....q l~ n',,'· ... 55 7 \119 <,5'" l1 11 <OVa 174\ IbuD I q <q pl "ll 1" "0.
12~0. 12 uO. 12u O. 12uo . 12 uO. 12u n . 12 uO. 12uO. III". 10uO. 10uO. 10UO. 10 uO.
lQuJl--L0 tI Q 10110 10,,7 l q.w..g .?I..nb 92uO '2bZI 1')719 ?u2 19 \37 uO 30 QU~2<.3",0",u.....3L' _

2I U~7.2 ul.O.I~220.10".0.11057.210io.101,7.21.UO.23171.1201~ ••0~2. 15~1. 1010.
_ti.1lL~b " 5:' 9 ) ' )0 c?3lJ 10 1&1 ' h " '5'4 ,1nb 1271 11g3 10/9 079 0:'0

9U7. 9 UO. ~oQ. ~ 5n . ~~ Q . ~ UO. l~b. 750. 7~n. 7~n. 7Jb. 700. l uo.
7 00 l eO -!..lL-ltOUl.... } S 11 o5nb J ,,2ab 27 "';9 lJ ,.,,7 19557 I Q7\10 l.,fJl.!.....1oCl!O~Z1.1L' _

loo.J.21 0,7.1 .. 31". 105 11. 171 1".leOdO.I~000.12051.171~0.1.010. 03 10. ~~13 .1"1~". ~
_ l 'i Z~~.o .9.~a 19M3 17110 17uO 17 g0 1700 Ibftb tbuO . lClJyO lClJOa......~u"Q....~_ _

1500. I<UO. 1 5 u ~ . 15 uO. 15 00. 15 uO. 15uO. 10~3. 10UO. I "UO. I~UO. 10UO. l"u O.
_ _ _ L"U4-.1.JI,.J.Jl_-1.5. +t3 "e Gg <".' heS I ':,011 2 '0<9 3 "S llo 3b9 uO 2 1'M' '"'57 'VI I"

21. 0 0 .2~O u O .20343 . 2,020 . 2"2 u O .I "Ooo.10010.100lO.lwI57. 117.3. I~OdO.10.~0.ll0"3.



TABLE 7 (cont i nued)

7-DAY STREA.'lFLOWS AT GOLD CREEK

(CFS)

1~7~Lk24b-~11 n'SZ .9<' \'29 Z4~7 '871 14ftb '171 1193 lIMO IQ57 IQuO
10 UO. 10 u ~. Qo'. Q50. Q50. Q50. Q50. Q50. Q2Q. QUO. QUO. QUO. QUO.

~ . 9 0 0 9M' Ill! 19'7 14'57' ,0 .. 3 "egp "0!9 Ibl?! ?'7yO 298,,' 21019 2u1"g
IQ3iQ.lu2o~.lo30&.10057.2171'.2771••2u511.15'00.lllo3. 172Q. 0330. 0307. 7750.

l'il L .. e\J S9U-.iZAA........i..l.i2.... 29M' ,,71' 15M3 2400 lea", i'l' 29"7 'lSI lOn"
IQ~7. IQuO. l~uO. 17~7. 1100. 10~Q. 1~00. 10uO. 1557. 1500. 15uO. 15uO. 15UO.
ltulQ 'bLJO 'bnb 1711 1971 \'';1 '/5'1 1920g 292110 '449&,,7 '''''''0 319141 ""lotI

2171'.2ulu3.2~51•• 212iQ.2i20&.2132Q.IQ514.IQ12Q.12514.10303.I.oll.luOII.1353U.
tile dadO 09,7 ,.71 S8 1' M'f. ,ai9 '9Sa '2&0 ~9bA 17';7 ibib '5,7 "OM

c23&. 21u1. i~uO. IQcl. 11.7. 17UO, 10~0. 1050. 1000. 10uO. l&uO. 10 uO. 1021.
~e.~a-..1b'Q ,,,,SO '7.. , iI,M3 '<5"7 '11" ,,'OQ 1<111 '53a. l1371 lo2ab 'jIne:.
2i3IU.2u72Q.2uQ~1.2u557.2u2IU.luI14.11711.1.12Q.luOoo.11214.loluQ• 15QQ. oUol.

191~ ,a~.On09 M9~1 'bIg '577 t'ib "M3 iOS? 191' 'QUO 17i9 '557 'Sup
1"57. IUuO. IUUO . 1"00. 1300. 13uO. 13u~. 1300. 1200. 1200. 12uO. 12uO. 12uO.

__--!.2Wl-'?Sl !3nb ' 7 .. ' /7 .+1 )'.,3 110,10 191M' 3'blJ ZIP' ... 250lJ 2 11ft,?' '')11'

2 0 31 1 . 2 0 0 0 ~. 3 1 I S 7 . 3 2 ' 5 7 . 2 0 5 I U . 2 u l u n . 2 0 0 i Q . 1 7 0 5 7 . 1 5 1 1 1 . Q"7. Q2u3.135u3.lc2~U•
.. 1"1&.U. J4.U '"O'M 10, 4 1:.1 9 1 .. 871 MOiO gai a SSi' \357 ile 3 lA71 '2"7 2"'"

19 . ' . l~~Q. 17~q. lb~l. 16UO• • 5~Q. 1'~7. 14~O. IOUO. IA~O. IAUO. IAUO. IOUO.
_ ,1..JI..U 0 I A " O ''''I a o "o N1M3 =il'4 llalA 'lAM] 19AM] 32'M3 25'19 '"A "o 2"b 14

313u3.31"uO.3,~57.3vl~3.3301'.232uO.2IQ2~.1~410.1"57.IOSI0.1130'.I~OuO.I.lo&.

-J,."d' 9 8 ;, 9 0179 73 "3 nOl9 "b"l .. 21! tlM3 l200 S2 ,,0 ,,319 17ft", 'b 1 9 'b'9
IS7,. loiQ. ilcQ• 23uo. 23~Q. cOla. 2010. 10UO. 15UO. 1500. 10uO. 1~2Q. 10~ O •
• 76,10 • ......l-U' , 1 8 a b 4ULM3 ... bl' 2"9 "0 2"Qdb '''Suo 2'0 ... 3 , a b/ O .nQI" 'a200 2'2"7

l /A~q.4c ~ob. ulluJ.Jo7~O.lobuO.301~7.Qo7~q.370lq.2uQ71.11qbb•• ~S~O •• c. uO.112~o.
130 2 1641 1200 1399 8581 4612 3943 3857 3243 2828 2529 2385 2300 2300

2300 2300 2300 2300 2314 2357 1721 1250 1100 1100 1100 1164 1497
1500 1500 1651 2200 3386 8100 15000 20143 22714 26143 21857 28851 28000

19500 24114 24514 27500 23657 16629 14471 12629 14014 13486 16886 26551 16129



' .
•

Tab l e 8

ADJU ST~1ENTS FOR GLACIERS WASTE

Scenario 4 Scenar io 5

Year June July Aug Sept June J uly Aug Sept

19 50 1, 632 2.244 2.376 6 12 2.95 2 4.068 4. 308 1. 104
1951 2 . 388 4.260 2.808 1 .044 4. 320 7 .704 5 .076 1 .884
1952 2. 208 3.07 2 2 . 280 312 3 .996 5.568 4.140 576
1953 912 984 636 21 6 4 .860 5,304 3 . 38 4 1.176
1954 2,26 3 2.496 2 .184 780 4 .116 4.548 3 . 9 7 2 1 .416
1955 1 . 860 3.936 2 .316 516 3 .264 7.140 4 .188 936
19 56 2.436 3 . 36 0 2 .988 276 4 .368 6 .024 5.376 21 6
1957 3 . 288 3 .084 2.880 696 5 .940 5.580 5.220 1. 26 0
1958 2.412 2.628 2 .124 144 4 .380 4.776 3,840 26 4
1959 3,144 2.364 2 . 616 61 2 5.712 4 . 284 4. 764 1 ,116
1960 3.252 3.85 2 3.048 408 5,904 7.008 5.532 180
1961 2 , 8 3 2 3 ,384 2.556 360 5 .124 6.1 20 4 . 632 660
196 2 2.868 3.960 2.976 0 5,208 7 .176 5 . 388 0
1963 1,704 3 . 70 8 2, 904 1.704 3 .084 6.720 5 .268 3 , 08 4
1964 2. 244 2.880 2,076 804 4 , 0 56 5.208 3.768 1,452
1965 1. 99 2 3 . 984 2,832 1.680 3 .624 7 .260 5.160 3 . 06 0
1966 2 . 71 2 2.964 2 . 280 924 4,9 20 5 . 376 4 ,152 504
1967 2,604 3. Hj O 2,988 864 4.716 5,760 5 .41 2 1,572
1968 2. 29 2 3 ,312 2 .712 168 4 .140 5.988 4.908 31 2
1969 1 . 680 1.728 888 324 3.048 3.312 1,704 624
1970 2 ,448 3 ,816 2.820 0 4 . 4 40 6.900 5 . 100 o
1971 2 . 4 36 3,564 3,312 49 2 4 , 38 0 6,312 5,95 2 876
19 72 2,196 4 . 50 0 3 . 30 0 0 3,996 8 .172 5 . 988 0
1973 2 , 29 2 3,324 2,052 240 4 .152 6 .012 3 ,720 4 32
19 74 1,896 1,968 1.896 792 3 . 444 3.55 2 3, 444 1 .428
197 5 2 .280 3.672 2. 9 76 996 4, 128 6,636 5,3 76 1, 78 8
1976 1,416 1.824 1 .524 . 300 2 , 568 3 . 300 2 . 748 55 2
1977 2 , 772 3 . 516 3 ,720 744 5 . 616 6 ,744 6 ,360 1, 344
1978 1.20 0 1.872 1. 992 564 2 , 160 3 . 396 3,612 1, 0 32
1979 2. 0 28 3 , 228 2 . 8 56 1 .104 3.67 2 5,84 4 5 ,184 2, 004

Source: R&11



Table 9

MONTHLY STREAHFLOWS ADJUSTED FOR GLACIERS ~lASTE

SUSI TNA RIVER AT WATANA

Scenario 4 Scena r io 5

Year Juue J uly Aug Se pt June J ul y Aug Sept

1950 14 , 800 16,949 14, 5 38 6,708 13 ,480 15 , 1 25 12 ,666 6 ,216
1951 16,130 18 ,52 7 13, 670 16,162 14,198 12,083 11,462 15,322
1952 2 3 , 56 5 19,039 15,076 11,259 21,777 16,543 13,216 10 ,995
1953 22,381 18,339 17,318 11 ,730 16,610 12 ,051 13,298 10,338
1954 17,209 14,488 18,237 8 ,386 1 5 ,361 12,436 16,449 7,750
1955 23 , 08 1 19,852 21,221 12,932 21,617 16,648 19,349 12,511
1956 24,736 22,471 16,165 12 ,911 22, 804 19,807 13,777 12,978
1957 21, 987 16,865 14,438 14 ,145 19 ,335 14,369 12,098 13,581
1958 1 9 ,686 17,125 16, 71 9 5 , 835 17 ,718 14 , 977 15,003 5,715
1959 15 ,186 18,1 29 2,324 11 ,855 12 ,61 8 16,209 19,176 11,351
196 0 9 ,981 15,654 16,275 15 , 678 7 ,329 12,498 13,791 15 ,906
19 6 1 19,9 52 16 ,456 16,924 9 ,786 17 ,660 13 ,720 14,848 9 ,486
1962 3 3 ,149 19,489 16,911 1 2,746 30,809 16,268 14,489 12,746
1963 18 ,959 25, 0 59 18,107 9,096 17,579 22 , 097 15, 743 7 ,716
1964 4 0 , 598 17 ,703 11,97 2 6 , 2 20 38,786 14 ,875 16,284 6,072
1965 19,221 19,252 14,562 14,546 17,584 15 ,776 12,234 13,166
1966 23,228 13,190 15,111 8,710 21,020 10 ,778 13,239 8,290
1967 22,108 18,807 23,117 12,809 19,006 16,227 20 ,693 12,101
1968 23,412 18,771 11,456 6,996 21,564 16,095 9,239 6,852
1969 12,282 13,116 6,884 3,936 10,914 11,532 6,068 3,636
1970 11.951 14 ,594 13,444 7,224 9,959 11,510 11,164 7,224
1971 25,177 17,622 24,135 11,607 23,233 14,814 21,995 11 ,313
1972 25,233 15,320 14,210 10,956 23,433 11,648 11 ,522 10,956
1973 21,567 13 ,027 15,965 7,866 19,707 10 ,339 14 ,297 7,668
1974 1 2 ,885 14,004 11,628 8 ,704 11,337 12 ,420 10,080 8,358
1975 24,409 19, 758 12 ,151 12 ,077 22,<;61 16,794 9,751 11,287
1976 18 ,528 15,191 16,870 5,412 17 ,426 13,715 15, 646 5 ,1 60
19 77 28,581 16 ,191 13 ,08 7 7,867 26,337 12 , 16 3 15 ,447 9 ,269
1978 16 ,077 16 ,513 11 ,429 6 ,569 15,117 14,989 9,800 6 ,101
1979 20 ,877 21 ,684 13 ,81 5 7,993 19, 233 14,068 11,487 7,093

Source: R&n
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Table 10

I PAN EVAPORATION (INCHES)
McK INLEY PARK

I Months

I Ye a r May Jun Jul Aug Sep

19 6 7 3.97 3.20 2.42

I
1968 3 .31 3.67 2.25
1969 3.48 2.39
1970 3.35 2.20
1971 6.38 3.75 2.06

I 1972 3.97 4.10 2.61
1973 3 .37 3.25 1.55
1974

I
1975
1976
1977 3 .77 4 .02 3.37
1978 3 .02 3 .46 3.31

I 1979 2.81 2 .97 2.73
1980 4.04 2.92 1.88
1981 3.24 1.89 2.18

I Average 3.78 3.35 2.41

J
J

-
--



Table 11

I PAN EVAPORATI ON (INCHES)
MATANUSKA AGRICULTURAL EXPERIMENTAL STAT I ON

I Honths

I Year May J un Jul Aug Sep

1951 4 .16 2 .21 1. 79

J
1952 4 .45 2 .98 1.64
19 53 3 . 9 9 4 . 96 4. 88 2. 58 1.71
1954 4 . 74 4.80 4 .10 3 .03 2.23
1955 3 .48 4 . 91 3 .96 2 .50

I 1956 4 .83 4.32 4 .44 1.47
1957 6.41 5.45 4. 130 3 .59 2.03
1958 4 .3 5 5 . 00 3. 9 7 3.53 2 .00

I
19 59 4 .76 5 .23 2.79 2 .82 1. 46
1960 3.76 4.44 3.59 2.47 1.08
1961 5 .18 4.17 3.40 2.41 1.62

I
1962 3. 66 4.09 3. 85 2 .81 1.66
196 3 3 .56 3 .42 2 . 50 1.48
1964 4.04 3.06 1.60
1965 4.18 7.19 4.34

I 1966 ).56 4.08 4 .36 2 .60 2 .25
1967 4 .3 5 3.07 3 . 99 2.91 1. 76
1968 4 . 57 3 . 56 3.30 1.66

I
1969 5 .42 4.38 3.53 2.07
1970 5 .03 3.13 2.36
1971 5 .34 4.93 4.90 2 .69 1.57
1972 3 .43 4 .06 4.90 3.79 2 .63

I 19 73 5 .05 3 .56 4.38 3. 52
1974 5 .06 4 .96 3.96 3 .79 2.20
1975 4 .20 3 .56 3.16 3 .17 1. 73

I 1976 4 . 22 5.34 4.55 3 .21 2 .13
1977 4 .11 5.20 5.24 3.18 1.84
1978 4.60 3.01 3. 33 3.23 1. 70

I
1979 4.84 3.90 4 .01 3 .73 2 .54
1980 3 .72 2.98 3.27 2 .74
1981 4.41 3.98 2.82 2.25

I Average 4.48 4 . 30 4.18 3.10 1.88

I
I
I
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Table 12

COMPARISON OF MONTHLY TEMPERATURES (OF)

Month Watana!! McKinley ParJd/

Hay 41 41

June 48 52

July 51 54

August 43 50

September 40 41

Based on the data collected by R&M (Susitna Hydroelectric
Project. Processed Climatological data. April 1980 through
September 19B2. volume 5. Watana Stations. two volumes) for
the years 19B1. B2 and B3.

For the period 1951-75. taken from NOAA Climatography of
the Un i t e d States No . 60. Climate of Alaska.
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Tab l e 13

NET RESERVOIR EVAPORATION
WATANA RESERVOIR

Average Pan Lake Ave r a g e
Month Evaf o r ation Evaforation Pre cipitation

in ) in) (in)

Jan 0 0 1.20
Feb 0 0 1.20
Mar 0 0 1.20
Apr 0 0 0.60
May 3 .67 2. 6 7 1. 50
Jun 3.53 2.47 4 .80
Jul 3.43 2.40 6.30
Aug 2.54 1. 78 4.80
Sep 1.54 1. 08 2. 70
Oct 0 0 1.80
Nov 0 0 1.80
Dec 0 0 2 .10

Total 14 .71 10.40 30 .0



Table 14

I CLIMATOLOGICAL DATA

I Watana Devil Canyon

Temper- Precipi- Temper- Precipi-

I Year Month ature tation ature tation
( 6 C) ( mm ) ( 6 C) ( mm)

I
1980 May 4.6 14 .6

Jun 9.1 55 . 0
Jul 11.9 107.6

I
Aug
Sep
Oc t 0.2
Nov - 7 . 2 2.0 -5 .1

I Dec - 21 . 1 0 .2 - 1 7 . 9
1981 Jan - 4 . 5 1.6 -2.5

Feb -7 .3

I
lIar - 4. 3 18. 4 -1.8
Apr -4 .3 1.2 -1.8 1.2
May 7 .6 44 .0 8.7 39.0
Jun 9 .3 129.8 10.0 166.4

I Jul 9.3 170.6 9.3 176.6
Aug 2.0 165.6
Sep 4 .0 77.2

I
Oct - 2.1 25 .0 - . 4
Nov - 1 0 . 4 5 .6 -8 .3
Dec -13.7 7.0 -11.6

198 2 Jan -19.6 0.0 -17 .0

I Feb
Mar -7.1
Apr -4.5 7 .2 -2.7 21.0

I May 2.3 25.13 4.4 22. 0
Jun 13.6 87 . 4 9.9 85.2
J ul 10.8 109.2 11. 7 106 .4
Aug 10.0 58 .2 10.8 35. 0
Sep 5.0 100.8 6.0 156.15

I
I



Table 15

NONTHLY PERCENTAGES OF PRECIPITATION

~Ia ta nuska 11cKinley Park

Perc ent Percent
Month preciritation of Annual preci~itation of Annual

( ~n) ( ~n)

Jan 0.79 5 0 .68 4
Fgb 0.63 4 0 .61 4
M'l r 0 .52 3 0.60 4
Apr 0 .62 4 0 .38 2
f1ay 0.75 5 0.82 5
Jun 1.61 10 2.51 16
Ju1 2.40 15 3.25 21
Aug 2 .61 18 2.48 16
Sep 2 .3 1 15 1.43 9
Oct 1.39 9 0. 9 2 6
No v 0.93 6 0.90 6
Dec 0. 93 6 0 .96 7



EXHIBITS



·· I ::::r ::::: ::I: :::
.: I :::: I :

L _- _

,...

- d

, - -. ,
j ••• , -

I ' .. ..
. j : .. _ .

••:!:•:::::::!:C: ::::: :I:::::•••:! : : : . ... . • I : ...

..-1-'.. ..

'.: I · ', - .

I· .-.. . . _ .

--I" -. .
, ' - '

1

. " " . .
. . ' . ' ! " .- . .

• - I:

~~.: : : : ~ ~ ~;~~/~J~~~;~J~~~;~/~- --~~~;; ---=
1:: - ,:::: j~: -::::: 1:- i ~ : ~~·_ -:t''f~--: ~l : : :
, . 2 ,- ., ' / r~.l!.. l 2 & - 'W A e:l d R ,£N g ,;;', '

• - : N~- PA~Sb-y' _ .
- - I . ; . • . .

:-_ J ;,,__ : 15Z. 9/S:~OJ_ ~ ' 4 " :S V J l r/ / A . -Rvf< _
. - . : : ArC"IjNTWEu,

: " . ! . ,
'1- ._-~ ,-_. _~ ! ~- . - --.. •- 1~3!!~~"f, ~:'~ :.:~~--;:,~- --'.. -._- ::' --_-.- - -r-:- -:

, ••• • • •• t • • ' 1
!: F'/l. l. EJI) ·IN', ·..[}A 1"A .. ,

·- - - ,
I

r

STREAMFLOW DA TA USED .N
TIM E SERIES ANALYS IS

SUSlTtfrllA HVOROl UClFlIC ' AQJlC t .

. . .. , :,I
I.- _.- .,

•· _.., .-.

•.-' ,

i:: ~ i::::~~~: ...- -1--

1-- --+---'--- +----'-'''-- -'- :L-__._. ._ :._ - .: I ----- - --- --. _ . - - - . _ . --- - - - . .- . - ..

. _ I
HARZA:"EBASCO $USrTNAJOINTVENTURE ~T08lR.1 tll:J;

,
I
i
:
I
I



EXHIBIT 2 1
I
I

I
I
I
I
I
I

\ .."

1
, s ,
~

...,
I

I ,.
\

I , .

I-So
. ~ ,

I
r \. . )
) ,
r

I \
" \

\

I
I

' . \
-, \

\,

)
I

"_ /
-'"....-:.:;.,-

( (
I.._' . ~ 4. •

( I

[. '

r:

(
1..1
\
I . J

I
"

!
I

"' .... I,- -,- . -- -,
"il

/
,­

~ c-

" ", - ... - ---- -- - ---_.-.-. _...- "'- "-,,'-'- '- / '- ,,
I-' .

-Ii> \ ..-
- ) I I

" I'
I
\

~.

I.....,-

1' , ~ .
, , I /"

/

' / .

" ~ I

(

,
\

(

.r:

')

\

J"

~-

\\ ,. ....i'
i

"3 ~

"_ T '

• • _ • .4 _ ' _ _ '~ ' .

, '

\ ///~.« , / i /
'i ....

., - ..~

I ,, \
" '4> ) .

I
\
'-,
(

I
\

It. J' I ~ .) I
\ ' ; -v--. r-
L ~::- ""'- -/ :J

" ! ., .,.,.

l

I
,--- \-

~ , J

." / .... .
__..."..- . •-\1>

/ ' .

- -

". - -I ..... ...-

~

,..,(J

..<."'~ ,,~ .. "

.Fro> ~" .-II' " ~ /,
IV4 1".".,r L ....,J p ,'.,/, _ f ro.

,{'.. ad
c 1<1"1';

o / » .. .. •
L.. _ _ .x.:__L .~.-.. • ;, ;;,. -z- I ,..., ;

L E (j t -,,I ~)

- - ....... -
".-.. J . .--

SUSITN A HYDROELECTRIC PROJECT

MEAN ANNUAL PRECIPITATION MAP

HARZA -EBASCO SUSITNA JOINT VENTURE OCTOBER .19B3. .- _.- . - .... . - .




