
TASK 42 

RESERVOIR OPERATION STUDIES 

FOR 

VARIOUS DOWNSTREAM FLOW REQUIREMENTS 

Prepared by 

Harza-Ebasco Susitna Joint Venture 

for the 

Alaska Power Authority 

October 1983 

HARZA-EBASCO 
Susitna Joint Ventura 

\, Document Number 

3~7 
~·iease Return To 

DOboMENT CO~!TROL 



TABLE OF CONTENTS 

Section Page 

Introduction 1 

SimulaY.ion Model 1 

Alternatives Studied 2 

Monthly Simulation 2 

Weekly Simulation 4 



LIST OF TABLES 

Table 
No. Title 

1 Rule Curve and Monthly Downstream Flow Requirements 
for Watana 2185 Reservoir, Cases 1-5 and Base Case 

2 Monthly Downstream Flow Requirements at Gold Creek £or 
Watana 2185 and Devil Canyon Reservoirs, Cases 1-9 

3 Post-Project Flows at Gold Creek - Watana 2185 -
Base Case 

4 Post-Project Flows at Gold Creek - Watana 2185 -
Case 1 

5 Post-Project Flows at Gold Creek - Watana 2185 -
Case 2 

6 Post-Project Flows at Gold Creek - Watana 2185 -
Case 3 

7 Post-Project Flows at Gold Creek - Watana 2185 -
Case 4 

8 Post-Project Flows at Gold Creek - Watana 2185 -
Case 5 

9 Average Monthly Energy Production for Downstream Flow 
Cases - Watana 2185 

10 Minimum Monthly Energy Production for Downstream Flow 
Cases - Watana 2185 

11 Post-Project Flows at Gold Creek - Watana 2185 and 
Devil Canyon - Case 1 

12 Post-Project Flows at Gold Creek - Watana 2185 and 
Devil Canyon - Case 2 

13 Post-Project Flows at Gold Creek - Watana 2185 and 
Devil Canyon - Case 3 

14 Post-Project Flows at Gold Creek - Watana 2185 and 
Devil Canyon - Case 4 

15 Post-Project Flows at ()ld Creek - Watana 2185 and 
Devil Canyon - Case 5 

-ii-



LIST OF TABLES (Cont'd) 

Table 
No. Title· 

16 Post-Project Flows at Gold Creek - Watana 2185 and 
Devil Canyon - Case 6 

17 Post-Project Flows at Gold Creek - Watana 2185 and 
Devil Canyon - Case 7 

18 Post-Project Flows at Gold Creek - Watana 2185 and 
Devil Canyon - Case 8 

19 Poat-·Project Flows at Gold Creek - Watana 2185 and 
Devil Canyon - Case 9 

20 Average Monthly Energy Production for Downstream Flow 
Cases - Watana 2185 and Devil Canyon 

21 Minimum Monthly Energy Production for Downstream Flow 
Cases - Watana 2185 anc Devil Canyon 

22 Weekly Downstream Flow Requirements at Gold Creek for 
Watana 2185 and Devil Canyon Reservoirs 

23 Weekly Post-Project Flows at Gold Creek - Watana 2185 
and Devil Canyon - Case 1 

24 Weekly Post-Project Flows at Gold Creek - Watan.a 2185 
and Devil Canyon - Case 2 

25 Weekly Post-Project Flows at Gold Creek - Watana 2185 
and Devil Canyon - Cus~ 3 

26 Weekly Post-Project Blows at Gold Creek - Watana 2185 
and Devil Canyon - Case 4 

27 Average Weekly Energy Production for Downstre;;;ut'l Flow 
Cases - Watana 2185 and Devil Canyon 

28 Minimum Weekly Energy Production for Downstream Flow 
Cases - Wata.t1a 2185 and Devil Canyon 

-iii-



LIS~ OF EXHIBITS 

Exhibit 
No. Title 

1, Reservoir Operation Model Flow Chart 

2. Energy Production - Watana 2185 Alone 

3. Energy Production - Watana 2185 and Devil Cunyon 

4. Weekly Energy Production - Watana 2185 and Devil 
Canyon 

-iv-



Introduction 

The purpose of the present study was to assess the effects 

of various downstream flow requirements on the Susitna project 

power and energy production and to provide post-project flows as 

input to the Instream Hydraulic studies~ The Watana 2185 devel­

opment was evaluated for six monthly downstream flow scenariosu 

The combined Watana 2185 and Devil Canyon project was evaluated 

for nine monthly and four weekly downstream flow scenarios~ 

This report documents the data, methodology, alternatives stud­

ied, and the results of the studies. 

Simulation Model 

The Harza-Ebasco monthly reservoir operation simulation 

program was used to perform the studies. A flow chart of the 

program is shown on Exhibit 1. The model is based on the two­

reservoir model developed by Acres American, Inc. during the 

1981 Susitna Feasibility Study. Modifi.-~ations to incorporate 

variable tailwater elevations and turbine efficiencies have been 

made. 

The reservoir operation is driven by one or more of the 

following constraints: 

1) Minimum monthly energy production; 

2) Minimum monthly downstream flow requirement1 and 

~) Monthly target reservoir elevation {rule curve). 

As downstream flow requirements increase, the other two con­

straints must be relax:d somewhat to optimize the reservoir 
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operation. In doing so, the specified minimum energy production 

is decrea~ed, while the target rule curve elevations during the 

drawdown sequence (October through May) are increased. 

The post-project flows at Gold Creek were calculated by 

summing the turbine discharge, spill, and environmental dis­

charge from the downstream reservoir and the intervening flow 

bet.ween the reservoir and Gold Creek. The intervening flow was 

calculated as the difference between the pre-project flows at 

the two loc~tions. 

Alternatives Studied 

To date, studies have been made for two Susitna development 

scenarios. These are: 

1) Watana El. 2185 alone, with a 4-unit powerplant and a 

system energy demand of 4,916 GWh/year. 

2) Watana El. 2185 and Devil Canyon, both with 4-unit 

powerplants a.nd a system ene-rgy demand of 5,945 

G\'i/h/ year • 

The·4,916 GWh/year demand level corresponds to the projected 

year 2002 demand under the DOR Mean forecast. This corresponds 

to the last year of Watana alone opera~~on. The 5,945 GWh/year 

demand level corresponds to the DOR Mean forecast for the year 

2010. 

Monthly Simulation 

Table 1 presents the six monthly downstream flow scenarios 

investigated for the single reservoir operation and the rule 

curve which was used. This curve was used for all cases except 

-2-



f 
t 

2 and 5, where the curve was set equal to the normal maximum 

reservoir elevation, 2185, for all months. The rule curve for 

the Devil Canyon was always set to the normal maximum reservoir 

elevation 1,455 .. 

For the operation of the two-reservoir system, nine 

different monthly downstream flow cases were investigated.. The 

monthly flow requirements for each case are presented in Table 

2. The rule curve which was used in the analysis was the same 

as that presented in Table 1. 

The results obtained from the operation of the single 

reservoir are presented in Tables 3 through 10 where Tables 3 

through 8 give the monthly post-project flows at Gold Creeko 

For all cases except for two months in Case 5 (Table 8), the 

downstream flow requirements are satisfied. The average monthly 

and annual energy product.ion for each case are presented in 

Table 9 while the monthly energy corresponding to the minimum 

annual energy production .is presented in Table 10. 

The effect of the various downstream flow requirements on 

the average and minimum-year energy production from Watana alone 

is shown on Exhibit 2o Th~re is clearly a significant impact on 

the project energy production for the Case 2 a.nd 5 flow require-

ments. 

The monthly post-project flows at Gold Creek for the opera-

tion of the double reservoir are presented for each of the nine 

cases in Tables 11 through 19. The average monthly and annual 

energy production for each case are presented in Table 20 and 

-3-



the monthly energy corresponding to the minimum annual energy 

production are presented in Table 21. 

The results for the combined project operation are shown .. on 

Exhibit 3. 1rhere l.. c.• 
·=» a significant reduction in the minimum 

energy production for Cases 7, 8, and 9. 

Weekly Simulation 

The reservoir operation program was modified to accomodate 

weekly flow operation~ This version uses weekly inflows, rule 

curve, and system energy demands, to optimize the energy genera-

tion from the two-reservoir system. Four downstream flow cases, 

as shown in Table 22, were analyzed. The annual energy demand 

of ? , 945 GWh ar1d the same rule curve as that used in the monthly 

study (modified for weekly operation} were employed. 

Tables 23 through 26 present the weekly post-project flows 

at Gold Creek for the four weekly downstream flow scenarios. 

The average weekly and annual energy production is presented in 

Table 27 while the weekly energy corresponding to the minimum 

annual energy production is given in Table 28e 

Since the weekly minimum downstream flow requirements are 

less demanding than the monthly cases, there is rto significant 

impact on project energy production as shown on Exhibit 4~ 
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Rule 
Curve 

Month Elev. 

Oct 2180 

Nov 2170 

Dec 2158 

Jan 2147 

Feb 2138 

Mar 2129 

Apr 2120 

May 2120 

Jun 2140 

Jul 2160 

Aug 2175 

Sep 2185 

Table 1 

RULE CURVE AND MONTHLY DOWNSTREAM FLOW 
REQUIREMENTS FOR WATANA 2185 RESERVOIR 

CASES 1-5 AND BASE CASE 

Flow (cfs) 
Base Case Case Case Case 
Case 1 2 3 4 

5000 5000 5000 5000 5000 

5000 50('0 5000 5000 5000 

5000 5000 5000 5000 5000 

5000 5000 5000 5000 5000 

5000 5000 5000 5000 5000 

5000 5000 5000 5000 5000 

5000 5000 5000 5000 5000 

6000 6000 ..,ooo 60(0 6000 

6000 14,000 14,000 10,000 12,000 

6480 14,000 14,000 10,000 12,000 

12,000 14,000 16,000 10 •. 000 12,000 

9300 14,000 16,000 10,000 12 I 000 

Case 
5 

5000 

5000 

5000 

5000 

5000 

5000 

5000 

6000 

14,000 

14,000 

18,000 

16,000 

Base Case refers to the downstream flow requirements used in the 
July 1983 revised License Application (Case C) 



Case 
Month 1 

Oct 5000 

Nov 5000 

Dec 5roo 

Jan 5000 

Feb 5000 

Mar 5000 

Apr 5000 

May 6000 

l.Tun 6000 

Jul 6000 

Aug l~,000 

Sep 8000 

Table 2 

MONTHLY DOWNSTREAM FLOW REQUIREMENTS AT GOLD CREEK FOR 
WATANA 2185 AND DEVIL CANYON RESERVOIRS, CARF.S 1-9 

Flow ( cfs) 
Case Case Case Case Case Case 

2 3 4 5 6 7 

5000 5000 5000 5000 5000 5000 

5000 5000 5000 5000 5000 5000 

5000 5000 5000 5000 5000 5000 

5000 5000 5000 5000 5000 5000 

5000 5000 5000 5000 5000 5000 

5000 5000 5000 5000 5000 5000 

5000 5000 5000 5000 5000 5000 

6000 6000 6000 6000 10,000 10,000 

6000 6000 6000 6000 10,000 10,000 

6000 6000 6000 6000 10,000 10,000 

14,000 16,000 18,000 20,000 12,000 20,000 

8000 8000 8000 8000 10,000 10,000 

Note: All runs with Demand = 5945 

All runs with Rule Curve #18 

Case Case 
8 9 

5000 5000 

5000 5000 

5000 5000 

5000 5000 

5000 5000 

5000 5000 

5000 5000 

6000 6000 

14,000 12,000 

14,000 12,000 

14,000 12,000 

14,000 12,000 



POST•PROJfCT FLOWS AT GOLD CREEK CC.'=S) 

.OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG 8E..., 
'C 

1950 9307.2 9035.0 10491.~ 8907.4 8008.~ 647H.9 sooo.o 618'1.4 7950.4' 11034.9 12000.0 qjoo.o 
1951 6&46.7 8886.l 10b43.6 91iZ.4 82-61'. b bob2.5 5054.3 bOOO.O 6000(10 8074.1 12000.0 13809.S 
1952 8543.2 9109.3 10b14.8 900S.8 7Y9':l.9 61.441. 9 sooo.o 6000.0 157&8.7 12770.0 12217.6 11095.Y - 963-9.5 11203.6 12o<H>.o 9300.0 1953 1117'1.2 10632.3 8967.2 8059.b 6q61.o sooo.o 13<1b5 •. , 14909.1 
1954 8102.8 9040.4 10548.,1 691'&.LI 80be!w9 bt&bq.4 sooo.o 1108'1.1 14Ho0.ts 9407.l 1'4.SS6.b 9t>96.o 
1'155 8342.2 9245.3 l0712.H qos?.o 8i6t!.3 6504.4 5000.0 booo:--o 14024.7 12167.3'"19369.2 14290.0 
1956 7923.e. 885~,,~ 10495.0 8872.5 aoq2.9 6576.3 sooo.o 10748.~ 15149.8 13~68.b 2378'1.3 1833000 

I 1')57 8778.2 9307.3 10640.0 8999.8 0133~0 6544.I sooo.o 9..,73.5 13889.8 11759.6 12000.0 197b7.1 
1958 1118!.t .2 1009&.5 1120b.2 9140.2 806H.2 6q3ij.~ sooo.o 9981.2 12051.2 11~91.~ 123lo.4 9jOO.O 
1959 7178.6 9012.b I069b.4 9147.o B3oo.s 6&70.3 sooo.o 9204.5 10551.3 13018.1 17335.9 16920.0· 
1960 953U.~ 9170.9 10740.li 9119.b 8137.5 b~17.4 sooo.o llijOj.5 6000.0 111<1s.a 12457.0 1b!41.l 
1961 to766.2 Q205G9 10927.8 9332.4 8250.6 673b.O 5193.7 13465.o 15b34.9 13128.q 13457.9 13370.0 
196«? 8888.2 8971.5 10550.7 8959.'6 8057.0 b4q2.3 sooo.o 9697.9 16128.9 16~48.0 23550.o 15890.0 
1963 9b95.2 8942.5 10q99.5 8962.1 8135.7 6394.6 sooo .. o 13541.,. 14373.3 14016.2 l0592.2 12320.0 
19b4 9421.~ 89~9.7 1052b.8 8H96.8 8051.0 blfbt?.2 s·ooo. o bUOO.O 1&761.8 11332~i! 1bq4o.o 9571.0 
1965 9263.2 8"9"64at5 10357.3 8787.8 7.941.8 6404.7 500000 7520.9 13569.tl 13052.7 12328.8 18801.5 
196b 10111.2 907l.7 10b5'1.7 9043.U 8179.9 b631.~ sooo.o 0000.u lb049.9 12159.0 llllb.b 9lOO.U 
1467 &fJf6.0 8980.6 106&9.3 916lj.3 8302.1 6663.5 sooo.o &qoq.o 1380q.6 132UT.9 25543.5 16870.0"" 
1968 7872.2 895&.4 10569.7 9039.6 8159.6 6t>07.H sooo.o 13140.ij 14b2ij.6 12b96.0 12oou.o 9jOO.O 
1969 6825.6 8883.8 10496.3 8916.3 8050.0 6482.9 sooo.o 6000.0 6873.4 7127.9 12000.0 9300.u· 
1970 6853.4 8948.b 10713.6 9257.4 839Q.,9 &794.,8 sooo.o 6000.0 7i68.0 b8bO." 12000.0 9300.0 
1971 7728.5 9756.4 11266.6 q491.3 8558.2 6936.8 5137.5 5685.0 a400.u 6480.0 13164.6 13617.1 . 

1972 8819.2 9235.5 10758.b 9228.& 8337.3 &711.5 sooo.o 15640.6 15~bb.b 11231.~ 1711t>.9 124CO.O 
1913 7798e2 881200 10440.9 8661.4 6053.3 6433.6 sooo.o '6000.0 13065.5 8179.5 12000.0 q100.o 
1974 6759.9 8840.7 10517.6 9011.4 a11c.c 6607.1 sooo.o b·1os.1 6024.7 6'-'80.0 12000.0 9300.0 
1975 67Br-.2 8972.9 10852.8 9324.6 8531.4 6936.5 514b.8 7127.3 12599.4 12773.3 12000.0 11361.1 
1976 10111.2 893.2.4 10440.b 8930.4 8090.b b54b.2 5000.0 1011.0 1Z82b.8 7'17~.9 12000.0 9100.,0 
1977 7019.6 9443.511184.1 9440, .. S 8521.6 6905.6 5192.3 7~45.3 15822.1 llb45.2 12000.0 ·-q300.o 
1978 8255.9 9667.5 10814.4 9112.2 8205.5 bb09.3 sooo.o 9491.8 8b73.7 10054.Y 12000.0 9lOO.U 
1974 7270.b 9329.2 10874.0 9261-6.9 8384.S 6b60.9 5000.0 6000.0 6000.,0 12451.2 122113~2 '13,00 .o 
1980 968905 10334.5 10568.8 8939.l 8040.3 6487.0 5000"0 9399.'4 14710 • .J 142q1., 17lC>1.1 13280.0 
1981 10697.2 1012~.s 10600.2 8987.I 8101.0 6518.l sooo.o e1aa.o 7766.7 12t>00.6 32111.5 13171.0 
1982 10435.2 9755.5 10740.7 92b2.J 8310.6 6,70.b 5110.b 10~05.4 13715.5 12149.1 12"000.0 9lOO.O .... 

> 
DJ .... 
m 

lVG 8647.2 ~22R.2 liiliBI.~ 9075"5 811.Ui.2 6567.1 5U25.3 B7til.7 121~7.7 112BB.l; 15077.B 1217l3wS w 
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POST•PROJECT FLOWS AT GOLD C~EEK (Cf 8) 

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG St.P 

1950 872h,,5 8572.C: 7288.7 5790.9 51:4"·' 5S39.4 11~10.o 14000.0 14000.0 14000.0 14000.0 
9 1 "'·9 -67 • 0 ~o9 sooo.o sooo.o 5000 .. 0 6000.o 14000.0 14000.0 14000.0 14000.0 

1952 5343.9 6749.8 5b22.5 6(10~.9 539tl.7 5~89.4 bOOo.o 15611.7 1"000.0 14000.0 14000.0 
9 9&39.5 8633Q2 7361.7 5822.9 533u.7 6284.4 13904.5 14754.b 14000.0 14000.0 14000.0 

1954 7qq1.2 863l.2 75bi.7 bOOi.9 5~9tl.7 5904.4 15j10.0 14ti01.'I 1400000 14~07.b 14000.0 
1955 9099. 80 s. b4 ·2.9 bU.i. 7 Sl1b9.4 9319.0 14000.0 "14000.0 18790.8 14290 .. 0 
1956 8433.i. 7i41 .. 7 5972.'J 545H.7 Sbl'l.4 14412.~ 150ble9 lbJS8.4 24530.0 18Jlo.o 
19 • 92 • 961.7 6502.9 5718.7 5669.4 13325.4 14000.0 14000.0 14000.0 15713.9 
1958 11184.2 10397.2 8226.7 6309.9 5b6b.7 6202.4 12b9b.9 14000.0 14000.0 14000.0 14000110 
1959 sooo.o 6793.6 5102.2 sooo.o sooo.o sooo.o 15bLS.2 14000.0 14000.0 !590q • .s 16331.~ 
1960 9530.2 9333.2 8106.7 6454.9 s·11s.1 5969.q ~2'440.1 14000.0 1qooo.o 14000.0 14000.0 
1961 50 o.o 9827.2 8713.7 6756.9 632ti.7 7.S19.4 "'13410.3 15593.5 14000.0 14155.b 14000.0 
1962 8276.5 9233.~ 81bl.7 650209 5916.7 6369.4 1096H.H 1608Cl.ts 17687.0 23550.0 15690.0 
196 6 s. 1 • 6610 6 02.9 H.1 4 .4 1 ij • 14. 4. .b o.o .o 
1964 7795.4 8b27.2 7309.7 59btj.9 5~31.7 541ti.4 6000.0 16560.7 18c91.9 lb44U.O 14U00s0 
196 0 o.o 44. 5662.9 54tts~-1 &029.4 11762.7 14000.0 14000.0 14000.0 16933.7 
1966 10177.2 8164.2 b30i.<1 5H1H.l 6444.1.1 9b4!:>.o 16UOb.7 14000.U 14000.0 14000.0 

• • ~ 6 b • ts 4 c. • H b.4 1 b. • • • .o 
1968 7872.2 8495.5 9186.2 8i!42.7 6902.9 btflti.7 6579.4 130bO.b 14760.~ 14000.0 14U00110 14000.0 

9 o. 0 • 7&64.6 7347.7 5924.9 5.iSle7 5o91.4 9ti52.o 14000.0 14000.0 14000.0 14000.0 
1970 sooo.o 5211.5 bts94.b 520b.6 sooo.o sooo.o sooo.o bOOO.O 14000 .. 0 14U00el\ 1400U.O 14000.0 
1971 5000.0 6018.5 7437.7 5427.4 5000.0 Sooo.o 5000.0 6000.0 tt.iooo.o 14000 .. u 14000.0 14000.0 
197Z sooo.o 529b.1 6925.3 527!>.2 6b84.3 6341.7 b319.LI 1 s~-, .i.3 15817.8 14000.0 lb~20.9 14000.0 

.8 8395.5 8598.2 7461.7 6202.9 5516~7 5696.4 8235 •. o 14000.0 14000.0 14000.0 14000.lT' 
1974 5000.0 5018.4 6~84.0 sooo.o sooo.o sooo.o 5000.,0 901l.1 14000.0 14000.0 l400u.u 14000.0 
1975 sooo.o 5222.6 7023.3 5278.3 sooo.o 5000.0 sooo.o 6000.0 14771.o 14000.0 14000.0 121000.0 
1976 634b.6 813S.5 8~14.2 7235.7 5951!.9 541ts.7 6042.4 l2b20.0 14oou.u 14000.0 14oou.o 14uoo.o 
1977 sooo.o 5636.o 7287.2 5358.3 sooo.o sooo.o sooo.o 6000e0 15592.4 14000.0 14000.0 14000.0 
1978 7504.2 9b67.5 9722.2 8290.7 6670.9 bl2jo/ b371.4 10452.~ 14000.0 14000.0 1400U.O 14000.0 
1979 suoo.o 5539.5 6994.5 5184.5 sooo.o sooo.o sooo.o 6000.0 14000.0 lliOOO.O 14000.0 14000.0 
1980 sooo.o 541l.5 6041.2 8009.7 6468.9 5'118.7 6339.4 11b7t!.O 14b9d.7 14283.4 17774.4 14000.0 
1981 10000.4 10128.5 8906.2 7715.7 6238.9 5632.7 6037.4 12658.7 14000.0 14000.0 25538.0 14000.0 
198Z 9b3Z.9 9755.5 9530.2 8561.7 b741s9 5721.7 b452oq 12245.1 14000.0 14000.0 14000.0 14000.0 

~ 
al 
r 

"' 368.5 16136.o 14495.7 -l:lo 
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POST•PROJECT FLOWS AT GOLD CREEK CCFSJ ,. -

OCT NOV DEC ' JAN FEB MAR Af'R MAY JUN Jut. AUG SEP -
1950 63355'0 5232.7 6548.9 sooo.o suoo.o sooo.o sooo.o &~oo.o 14000.0 14000.'0 • 16000 .·O 11>000.0 
1951 sooo.o 5023a9 6613.9 sooo.o sooo.o sooo.o sooo.o b/000.0 14000.0 14000.0 16000.0 16000.0 
1·95Z sooo.o 5315.8 6686.1 sooo.o sooo.o sooo.o sooo.o ~ooo.o 14uoo.o ~0390.b c?0920.0 160(IO.o -· "6000.0 1953 6731.0 5470.4 668.8.2 sooo.o sooo.o sooo.o sooo.o 18268.8 20200.0 lool.o.o ioooo.o 
1954 sooo.o 5237.1 6b02.6 sooo.o 5000,,0 sooo.o sooo.o 6000.u 14000.0 19109,,7 ibl'.00.0 16000.0 
1955 sooo.o 5469.5 6807.9 5090.4 sooo.o sooo.o sooo.e " 6000.f~ 14000.0 22106.4 25150.0 16000.0 
1956 sooo.o 5065.4 6571.0 sooo.o sooo.o sooo.o. 500011'0 6000 • 10 18855112 31090.0 c4S3o.o 16330.0 
1957 5806.,0 550~.7 b707.7 sooo.o 5000.0 sooo.o 50001.0 6000.0 1b59l.,4 23310.0 2lj5qo. o 19<iO O. Ci 
1958 8212.0 5747.S 72b5.l 5124.5 sooo.o sooo.o SOO~tl.O 6000110 14000.0 21~63.4 (t2':>40.0 16000.0 
1959 sooo.o 5242.0 6799.8 5122.9 sooo.o sooo.o 5000.0 600U.O 14000.0 14000.0 '29684.4 16920.0 
1960 655ij.O 5369.0 6601~8 5099.1 sooo.o sooo.o sooo.o 60001.0 1'4000.0 1 ~ 0 0 0 • o. 2 2 9 4 ~ • 7 ~0510.0 
1961 7794.0 5404.5 6991.~ 5320e0 5000.0 500;0. 0 sooo.o 600(1).0 2'.2104 .2 24570.d 22100.0 16000.0 

e 

11162 sooo.o 518b.4 6635.0 sooo.o 500019 0 5000.0 sooo.o 600f'1.u 27733.7 25850,;0 cJsso. 01 16000.0 
1963 6616.5 5022.6 6560.6 sooo.o sooo.o sooo.o sooo.o 600'0. 0 17445.8 34400.0 ~3&7o.o 16000.0 
1964 ~100.0 5217.6 6610.9 5croo. o suoo.o s.ooo.o sooo.o 600/0, .. 0 21859.1 2295t). 0 16440.0 16000.U 
191;~.~ ;ooo.,o 5213.8 6485.5 507 '· 0 suoo.o '5000~'0 sooo.o 600fi:0 14000.0 18228.0 21120.01 l935o.u 
196':•~, ·:Y, 7205.0 5269.2 6712.5 50 > •• 1 sooo.o sooo.o 5000.0 bOfCIO.O· 14065.3 19860.0 21630. 6~ 16000.0 
1967 sooo.o 518b.8 ------~. '""Sooo.o -6736.2 Sle:J..9 500.6. 0 sooo.u 60 100.,0 14000 .. 0 23247.5 .>262,rs; o 16s7o.o-
1968 sooo.o 5154.4 ob29.6 5019.5 500000 5000.0 suoo.o ·6Q;Oo "'o ~2111.0 26420.U 17170.0 16000 fl Q, 
1969 ~ooo.o 5154.5 t>o51.s 5000.,0 5000.0 5/JOO.O 5000~10 60001.0 14uOo.o 14000.0 16001}.o 16oooth;o 
1970 sooo.o 5225.9 b,886.8 5222.3 5000 .,o sooo.o sooo.o 6(00Qo0 14000.0 !.4000.0 160010.0 16000.0 
1911 sooo~o 610 o:r-1522. 4 sS 14 .,a sooo~o 5000.0 soow.o 610 01,0. 0 14000.0 14000.0 16000.0 16000.0 
1972 sooo.o 5416.2 7069.8 5414,.1 500f).O sooo.o sooro. 0 61000 8 0 14000.0 1!2240.4 1929U.O 160-00.0 
1973 sooo.o 5o46.& ·-6546.6 Sooo1.-0 so·~iO. rt" 5000.0 5000.0 60;00.o 14000.,J 14000.0 16000.0 tb?Joo.o 
1974 sooo.o so1:s. 10 6539.i! sooo.o 5000 l.f 0 5000.0 50'00. 0 6000.0 14000,,0 14000.0 lbooo.o 11..uoo.o 
~975 sooo.o 5194;5 6954--;9--s-21)]1 • 0 sooo.o sooo.o 5GOOoO b'000. 0 14000;o14000. 0 l,6000.0 16000.0 
1976 7084.B 51Z:r8. o 6492~3 50100. 0 500'0.0 sooo.,o sooo.o 6000.0 1400•J.O 14000.0 17665.9 16000.0 
1977 50001. 0 5576"0. 7 7l32.li 5:!43.4 ~·oo:o 5000.0 5000.0 6000.0 14000.0 22067.3 19240.0 16000.0 
1978 sooo.o 5f>17.8 6864.3 5,-103.6 sooo,.o sooo.o '5000.0 6000.0 140100.0 14000.0 16000~0 16000.0 
1979 500 10.0-~414.1 &169 •. 1~014.3 sooo.o 5000.0 5oOOoO 6000.0 14000.0 16340.1 20460.0 16000.0 
1980 sooo.o 5421.b 6675.9 sooo.of 5000.0 sooo.o sooo.o 6000.0 14000.u 3i34b.9 ~09bo.o 16000.0 
1981 5092.7 -~41b.8 6b4~1. 4 sooo.o sooo.o 5:000. 0 sooo.o &ooo.o 14000.0 22718.8 3a53s·.o 16000.0 
198Z sooo.o Sb9o.7 660'4 .s 5249,,:.. 1 sooo.o 5000.0 sooo.o &ooo.o 14000.o Z37\3.2 lb-000.0 17056.8 .. 

-t 
l> 

s32s.s 67-58.8 5011'6. 3 5000.0 SOOOoO t>doo.o 15&25.3 2ootir~.8 20862.9 l6Slo.2 
aJ 

AVG 5528.3 sooo.o r-
m . U1 



P 0 ST - Pt<'{~ "J f i:; T FLCH•S Al GOLD Ct<El:.K (CFS) 
. . --~·--- ., .. -----...--- -

OCT NOV DEC JAN FEH MAR APR MA-~' JUN JUL AUG SEP 

. 
1950 9.507.2 872~.5 9'13/.9 8331.b 7403.3 c:; ~H,,1 • 2 sooo.o 7550.5 10000.0 10000.0 11661.8 10000.0 

9 610~,b s.s20 1 1 1004{)1!~ 8!17.S.l 760!;>11 l 59fib!!~ r;ooo.o 600010 1_0 OJ)_Q_,_9_19_0 0 0, 0 10000.0 142!2 i_'L 
[~ ",52 esa.s.2 8886.~ 1106.S .. 3 81 .. 32.H 739~.o 5ts2tt.6 sooo.o 6000.0 lJJqo.4 12b71.0 13H33.9 14480.0 . :~ . 
. t «;153 ~ • - 7 9639.~ 1008~!:7 8..S9t>.~ 746~.a 5~~0,4 5000 1 0 14004,4 14 O~:L.!J ~~ 1. Q.....!_2~~b, 4 11278..J_ 

1954 857b.2 8504.0 998'1.2 8j33.5 7451.9 5b42.2 sooo.o 13921.9 10000.,0 11139.1 14301.b 12826•7 
. 4 8 o· 0 8 7 9 5 8914 5Q00 1 ~ 1~90 1 9 13968._6 1214119 2065919 14290il0 

7'923.2 83to.1 g930.1 8290.7 7480.9 ~9ss.o 5000,0 13584.4 15150.~ 13566.b 23786.b 18330.0 
817~., 919~.~ ioo9z,.1 8429ab 753~~~ 5934,~ ~.Q..QJL..!> 12151!14 13ti9_9J!_Q_L1J~~~. ~ 11967.4 198.00..tJL 

~1184.2 10096.5 10660.3 8574.2 "7475.Q 5832,9 5000,0 1 ,';?234 .1 10135.5 11540.7 13074.1 10000.0 
&b34 IJ 8444 4 10096 ~ 8513 7;b4l. l b.CJ07 13 5000.0 11'546,b 10000!0 12951;.4 20244,3 16920.0 
9530.2 8992.~ 10190.5 8~4(i.0 7!:>3H.7 590b.5 sooo.o 12491.2 10000.0 iouoo.o 12974.4 1517b.1 

6 9 4 o· 8 6 7 Q 6061.~ 13412.l 1s~q4,1 131001~ 15054,b __ !ll70p0 
lY62 8686.2 864c.S 10001.~ 8390.0 7460.l 5H8.S.7 5000.,0 11005.2 16101.2 1735H.4 23550.0 158·90.0 
l~~l 929~ ... z 8942.5 995J.1 8394,~ 1~1.11.~ 5187.~ 5QOQ,O l34bb.~ 14 Q.39. ~ 1396~.3 ~330~.5 12l2010 
1964 9421.2 8463.5 99b8.1 A31b.O 7440.0 5839.ti 5000,0 6000.0 lbb84.4 14239.8 16440.0 10000.0 

4 69 
~ 9 a· ~-1 1>g9.~ Sl9j_.1 SQOQ.~ 9~11.Q 10155.~ 1Z984ao 15170., l9lS2.Q 

196b 10177.2 8~37.3 10100.6 84b~.1 7~69.0 b-009. 7 5000,0 7284.o 16007.1 12128.1 13086.0 10000.0 
-1~flZ fl3Zl.Z il~l~.~ 1 Q~Z~ •. ~ fi!290.! Zb~'2.1 bU2l.~ Sl!O~.g 11 ~S:il. ~ ll~Q~.~ 13~Ql.1 ~ss~,.z 1~81.Q.g 

1.968 7872,2 8495,5 !0013.1 8463.0 755':>.3 5993,0 5330.3 13060,6 14760.8 12648.6 14440.8 10000.0 
1~6~ ~.3Q~.~ Bl!H~.2 9~32.~ a33~.u Z!f~l.Z 5~5~.~ 5UOQ.Q b{lOQ.Q 1000~.Q io~oQ.o lOOOo.o lO~OQ.Q 
1970 6334.1 8421.#J 10168.1 8677.1 7784.~ b!S<J.t> sooo.o bOOO.ij 10000.0 10000.0 10000.u 10000.0 
1·~11 1211.2 925~.~ 1QZS2.~ ~~'Hi.g 19.1. ti.. b. f2j2~.~ SOOQ.O ~QOQ.O 10QOQ.Q IQQ0~.2 13~&~.~ lR~OQ11Q 
1972 7533.2 9235.5 10211.5 Bboc.3 7745.5 6106 0 9 5200.8 15573.3 15617.6 11230.9 1929CJ.O 124004110 

..l~Zl 119§ .. ~ ~l9~.s ~§fl~.i ~~§~.tl zqg~.!i ~tJl s Ll ~HHHJ .Q ~~02.g ll~9S., l02.2Q.o l093la5 1220~.l.. 
1974 6191.1 8237.2 9864.9 8313~5 745~.1 5890.3 5000.,0 7651.7 10000.0 10000.,0 10000.0 10000.0 
1~15 6~4~.2 8421., 10~66.~ BZOb '• 2 7#J89.9 6~76.5 sooo.o 64891§ 11404.2 1266616 1233b10 lbl10 1 0 
1976 10111.2 839b.O 9881.5 6347.4 747H.1 5922.4 sooo.o 8716.3 10000.0 10000.0 10069.6 10000.0 
1!11 fl~4~.~ B~Z~.~ 10~1a,b 87~1.0 7190..1 6179.Z SQOO,Q 6672111 15593.1 l14841b 147672~ l264Q....!_ 
1978 10543.2 1667.S 10267.2 6~45.ts 7b12.5 6004.l sooo.o 10459·, 1 10000.0 10000.0 10000.0 10000.0 
l!fl~ .~11,.5 §zgg.·~ iQ~3RM~ ~~91.il 1~~.Et. ~ ~~2i!., ~QQU.Q flQOQ.Q io~oQ.2 1~4~~.~ 1..2l8~. ~ 1024~.z 
1980 10283.2 10334.5 100l41.7 8372.9 7447.d 5881.5 sooo.o 11654.1 13~15.5 1426ti.O 1854b.6 13280.,0 
1~81 10621.Z 1012.tl.5 1QQ5:i.a 8~1a.a Z~Q5.~ S'tQ~.z 5000.0 11og~.t.a lJULQO. 0 1 Z~4J~ .~ ~9904.Si 13111.~ 
1982 10435.2 975~.5 1019.S.5 869~.9 7717.8 59b4 9 9 sooo.o 12262.0 111&1.1 12085.3 10700.1 13473.b 

; 
CD 

10116.0 ij48S.l 7568.8 'j9~a.o ~048.3 9790..9 12329.0 11929.1 15269.0 1292~"0 
r-

AVG 8533.0 89,5)8. 0 m . 
O> 



POST•PROJECT FLOWS AT GOLD CHEEK (CFS) 

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1950 9307.2 8725.s 8593.3 7267.b 5965.1 5V87.4 5~39.4 11510.0 12000.0 12000.0 12000.,0 12000.u 
1951 sooo.o 7059.2 8757.0 7127.3 6198.3 sooo.o sooo.o bOOO.O 12000.0 12000.0 i2oi}o.o 12000.0 

. 

1952 5767.7 8880.S qo33.2 7861.7 600c?.9 5398.7 5589.4 6000.,0 15611.7 12659.4 14419.7 14480.o 
1953 11174.2 9639.5 8833.2 7361.7 6027.l 5154.1 6284.4 13904.5 14754.8 12000.0 l2S53.6 13114.b 
1954 857b.2 8242.~ 6b39.2 755~.7 6014.7 5c?8tl.O 5904f:4 1s.s10.o 14801.9 12000.0 14.Sb9.4 12000·.o 
1955 5702.3 8731.2 917t:J.2 8055.7 6402.9 Sblb.7 566\~. 4 9319.0 13988.b 12141.9 20659.9 14290.0 
1956 7923.2 8042.S 8585.5 7089.4 6(J3J.1 5404.3 5619.4 14412.S 15061.'I 16158.4 24~30.0 18330.0 
1957 8778.2 9192"5 9275.2 79~:11 .1 6502.9 57~b.7 5869.4 1332!>.4 13878.1 12000.0 12lb3.6 19aoo.v 
1958 11184.2 1009t>.~ 10397.2 8~2b.7 6309.9 Sbbb.1 b20c.q 12b9o.<J 12b45.1 12000.0 12340.2 12000.0 
1959 5366.5 7161.5 8773.0 7143 .. 2 6218.4 sooo.o sooo.o 15154.5 12943.7 13016.1 17335.9 16920.0 
1960 9530.2 6992.5 9333.2 8106.7 6454.9 5715.7 5969.4 i2440.1 12000.0 12000.0 12000 .o '13750 .4 
1961 10766.2 9142.5 9627.2 8713.7 675b.9 b32B.7 7j19.4 13416.3 15593.5 13099.b 15056.1 1337() .-() 
1962 8886.2 8842.5 9233.2 8161.7 6.Soe. 9 591H.7 6369.4 10988.6 16089.8 17867.0 23550.0 15690.0 
1963 9695.2 8942.5 9133.2 7661.7 650c.9 5518.7 5499.4 13398 • ..S 14244.3 15540.b c367o.o 12..s20.o 
1964 9421.2 6392.~ 6b27.2 7309.7 6001.9 5201.9 5414.4 6000.0 lb560.7 18291.9 16440.0 12000.0 
1965 6912.S 8941.5 64b5.3 1100.1 5905.0 s.sao.7 6029.4 11762.7 13532.2 1302b.5 13087.8 19350-:0 
1966 10177.2 8240.S 6764.2 7b61.7 6.S02.9 5H1H. 7 6444.4 9b4~.o 16006.7 12128.& 13088.0 12000.0 

l967 5o9o.8 7104.l a112.s 7136.9 6367.5 5716.7 5ts3b.4 12030.1 13732.l 13148.6 28516.7 16870.0 
1968 7872.C. 8'195.~ 9188.2 8242.7 6902.9 6418.,7 b';,79.4 l30bO.o 14760.8 12bli6.6 14440.8 12000.0 
1969 5020.b 7162.1 8581.2 7229.7 599~.2 5290.9 56ql.4 q5s2.o 1200000 12000.0 12000.0 12000.0 
1970 5074.9 717b.8 8914.8 7335.1 b375.o sooo.o sooo.o 600000 12000.0 12000.0 12000.0 12000.0 
1971 5964.9 8020.s 9498.7 7592.0 6559.0 5000.0 sooo.o 6000.0 12000.0 12000.0 1200000 12000.0 
1972 5084.9 7220.9 9143.1 8500.7 7030.9 6.Sql.7 b379.4 15~7j,.3 15817.8 12000.0 18!>20.9 12400.0 
1973 779s.2 8395.5 8598.2 7461.7 6202.9 5518.7 5696.4 a23s.o 12964.7 12000.0 12000.0 12000.cr 
1974 sooo.o 6975.9 8572.9 b969.b 6054.Z sooo.o sooo.o 9145.4 12000.0 12000.0 12000$0 12000.0 
1975 sooo.o 7180.9 9029.4 7380.l 6503.o 5000.0 sooo.o &ooo.o 14755.7 12732.3 12000.0 131402.o 
197& 10111.2 8135.5 8531.0 6952.4 6025.9 5319.3 b042.4 12620.0 13466.2 12000.0 12000.0 12000.0 
1977 5213.5 7616.7 9303.3 7462.4 6462.2 5000.0 5000.0 6000.0 15623.1 12000.0 13128 .. 3 12640.0 
1978 10543.2 9667.5 9722.2 8290.7 6670.9 6123.7 b371.4 10452.5 120.00.0 12000.0 12000.0 12000.0 
1979 5461.,0 7502.6 8993.2 12ao.s 6315.9 sooo.o 5000.0 6000.0 12000.0 12474.4 12434.6 12000.(J"" 
1980 5917.7 10334.5 9549.2 8009.7 6466.9 591H.7 6339.4 11672.0 14698.7 14283.,4 17774.4 13280.0 
1981 10697.2 10128.S 8906.2 7715.7 6238.9 5632.7 6037.4 12658.7 12000.0 12672.5 28601.0 13171. 0 
1982 10435 .. .2 9755.5 9530.2 8561.7 6741.9 5721.7 6452.4 12245.l 13b80.5 12124.41 12.oou.o 12000.0 

~ 
gJ 
r 

AVG 7729.ii 8428.8 ~oJ7.I 76S7.2i b333.8 S491.7 5798.~ lo7IU.2 137~4.~ 12~10.2 152175.2 134~b.3 m ...., 



POST .. PROJECT FLOWS AT GOLD CHEEK (CFS) 

OCT NOV DEC JAN FEB MAR Al-'R MAY JUN JlJL AUG SE.P 

1950 cJ3S.o sooo.o sooo.o sooo.o sooo.o sooo.o sooo.o 6000.0 1qooo.o 14000.0 10000.0 18000.0 
1951 sooo.o so·oo.(J sooo.o sooo.o 5000.0 sooo.o sooo.o 6000.0 14000.0 14000.0 16000.0 18000.0 
195Z sooo.o sooo.o sooo.o sooo.o sooo.o sooo.o soou.o bOOO.O 14uoo,o 174122.4 20920.0 18000.0 
1953 soooi>o sooo.o sooo.o sooo.o sooo.u sooo.o sooo.o boou.o 2021i!.q cOC'!OO.o 20610.0 18000.0 i 
1954 5000.0 5000.0 5000.0 sooo.u sooo.u sooo.o suoo.o booo.o l'hJOO.O 19006G>3 2bl0U110 1eooo.u 
1955 sooo.o 5000.0 sooo.o sooo.o sooo.o sooo.o sooo.o 6uou.o 14UOO.O 52j.5 2 7 u.o 180 0 •. o 
195t> sooo.o sooo.o sooo.o sooo.o sooo.o sooo.o sooo.o &ooo.o 18~44'.0 31090.0 24530.0 16.)30.0 
1957 5806.0 sooo.o ·sooo.o sooo.o sooo.o sooo.o sooo.o bOOo.o 186bl.7 23310.0 20540.0 19800.0 \ 

~' 

1958 a21~.o sooo.o sooo.o sooo.o 5000.0 5000.0 sooo.o 0000.0 15959.6 c?2H60.0 ~2~4v.o 18000.,0 
f 

1959 50 u.o 0 o.o 0 o.o 0 o.o ooo.o 0 o.o 0 o.o 0 .o • 0 I> I 

1960 5512.8 sooo.o sooo.o suoo.o sooo.o 5000.0 0000.0 15616.7 23590.0 2·0~10e0 
i 
•' 

19 4. 0 o. 0 o. o.o 0 o. (J .. 0 .o {· 

• • • • 
1962 sooo.o sooo.o sooo.o sooo.o sooo.o sooo.o 0000.0 27609.5 C!565o.o t!355o.o 18000.0 
1963 sooo.o 5000.0 sooo.o sooo.o sooo.o Sooo.o 6000.0 18751.4 34400.0 23670.0 18000.0 
1964 sooo.o sooo.o sooo.o sooo.o suoo.o sooo.o 6000.0 21741(!)3 22950.u 1aooo.o 18000.0 
196 0 o.o 50 o.o 0 o. 0 o.o 0 o.o 0 o.o 5000.0 &ooo.o I4oon-.o 16424.9 2i120.o 1q3so.o 
1966 7205.0 sooo.o sooo.o sooo.o sooo.o sooo.o sooo.o boOo.o lb111.5 19ts&o.o c?1830.u 1soou.o :1 
196 0 OoO 0 o. 0 o. 0 o.o 0 o.o 0 o. 0 0 " 0 .o • • • tacruo.tr d 

6000.0 22839.~ ~6420.0 1ao.oo.o 18000.0 
.. 

1966 sooo.o sooo.o sooo.o sooo.o 5000.0 sooo.o sooo.o 
1969 5000.0 sooo.o sooo.o sooo.o ~ooo.o sooo.o sooo.o 6000.0 14000.0 14000.0 18000.0 18000.0 
1970 sooo.o sooo.o sooo.o sooo.o 500000 sooo.o sooo.o bOOo.o 14000.0 14000.0 18000.0 18000.0 
1971 sooo.o 5000.0 5000.0 sooo.o sooo.o 5000.0 14000.0 14000,.0 16000.0 18000.0-
197~ 5000.0 sooo.o sooo.o sooo.o sooo.o sooo~o 50001110 eooo.o 1qooo.o 21119.9 19290.0 18000.0 
1973 sooo.o sooo.:o sooo.o sooo.o sooo.o 5000"0 sooo.o 1iooo .• o 11.1000.0 t4uoo.o 18000.0 18000.0 
1974 sooo.o sooo.o sooo.o sooo.o sooo.o sooo.o sooo.o 6000.0 14000.o 14000.u 18000eG 18000.0 

sooo .. o sooo.o sooo.o sooo.o 5000.0 sooo.o 6000.0 14000.0 14000.0 18000.0 18000.0 
; 

1975 sooo.o i' 
:-

1976 sooo.o sooo.o sooo.o sooo.o sooo.o sooo.o sooo.o 6UOO.O 14000.0 14UOO.O 18000.0 18000.0 •' 

1977 sooo.o sooo.o sooo.o 5000.0 5000.0 sooo.o sooo.o 6000.0 14000.0 1a211.£ 1q240.o 18000.0 . 
1978 sooo.o sooo.o 50001110 SOOOoO sooo.o sooo.o sooo.o 6000.0 14000.0 14000.0 18000.0 18000.0 
1979 sooo.o 5000.0 sooo.o 5000.0 sooo.o sooo.o sooo.o 6000.1 14000.0 15240.0 20460 .-u 18000.0 
1980 sooo.o 500000 sooo.o sooo.o sooo.o sooo.o sooo.o &voo.o 14000.0 31995.3 20900.Q 16000.0 
1981 5000.0· sooo.o 5000.0 5000.0 suoo.o 5000.,0 sooo.o bOOO.O 14000.0 22928.7 3BS3&.o 18000.0 : 

198Z sooo.u sooo.o sooo.o sooo.o soou.o sooo.o sooo.o 6uoo.o 14395.l 2412.5.o 18000.0 15000.0 
~ 
m 
r-

5329 .2 . sooo.o 5000.0 sooo.o sooo.o 500000 '1997.b 5931.7 l·bO 17. 7 19818.0 21577.7 lal81.5 =· m 
AVG co 



Month 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 
. 

Annual 

Table 9 

AVERAGE MONTHLY ENERGY PRODUCTION FOR 
DOWNSTREAM FLOW CASES - WATANA 2185 

Average Enersy Production (GWh) 
Base Case Case Case Case 
Case 1 2 3 4 

292 219 168 288 255 

329 258 182 318 299 

395 302 248 374 332 

330 253 184 309 278 

263 193 164 245 264 

230 195 181 209 194 

164 194 172 167 194 

211 284 118 250 284 

265 323 316 271 318 

287 325 325 308 323 

338 339 339 329 336 

316 359 359 340 354 

3421 3244 2755 3405 3371 

Demand - 4916 GWh/year 

Case 
5 

160 

169 

179 

181 

163 

181 

172 

115 

317 

325 

339 

359 

2659 



Month _, 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Annual 

Table 10 

MINIMUM MONTHLY ENERGY PRODUCTION FOR 
DOWNSTREAM FLOW CASES - WATANA 2185 

Minimum Eners~ Productio~(GWh) 
Base Case Case Case Case 
Case 1 2 3 4 

238 156 159 218 166 

325 180 182 305 255 

395 245 248 37~, 323 

330 179 182 309 258 

263 151 150 245 198 

230 166 168 209 163 

161 156 162 162 154 

142 68 3 143 170 

103 325 264 197 223 

96 325 325 210 324 

316 339 339 238 288 

276 360 359 100 359 

2876 2646 2541 2909 2881 

Demand - 4916 GWh/year 

Case 
5 

157 

165 

168 

166 

150 

167 

162 

3 

263 

325 

339 

359 

2424 



... -f!.USl.-.l?JlOJE.CT FLUWS AT GOLU Cl-iEl:K (CFS) 

. 
•-----)C-+---·- ... -.Nl)V .. •-·--OCC ··----.--J.AN ..... •-.F-Eli--. _ .. MAJL."'... AP~-·-- -.-MAY. .... _ .... JUl'lL-w-•• JUL. , .AUli_ ·--· Sf.P.,. 

-1-95-0.-a229-.0. -8641.6 <J'~5~.1 7b&b.1 "1518.7 blt!.5.B b02&.1 79"1"1.2 7971:i.4. 7871.4 12000.0 8000eO 
1q5t 6S77.7 7421.j Rl86.~ 7~64.h 7541.5 b721.7 bt2&.7 78&0.0 7332.5 7411.& 13599.l 21240.0 
9~2-11-1-8.s.li---B.bY7 .2--- 944~.2-w 8.,597 .2 - 7~2iJ.l.L-.67l':i.3. 5970.5 .. b2~7 .• 5 .. 103bL.S .. B.U43.3 20397.2 14480.0. 

1953 643~.H 8792.8 9433.o 8&bb.9 7662~7 670~.7 6035.3 905&.7 9776.2 1039~.7 20610.0 15270.0 
11--+~..,..._--u~.-_.-A¥--~.Q...J.~l--8.Z 4 b • 3 l !'.> <i 1.-b.--155.3~-..b b 7.J. 3 • 9 b 0.. q 3... 2-1 . .0 0 2 2 • 2 9.75.3..-q 7 HJ..1. • 3 2 20.0.b.....7 1 2 9 2 0 • 0 

1q55 6158.9 8798.q 9462.3 8055.7 765HG1 6760.4 6065.0 7208.b 9213.4 11318.b 25750.0 14290.0 
-----~--b8Y.f:L n8.2133 .. 9.-1iU33..-2 ... 7558.5 7570f,..3---b.l91 .. L 6055.'::i. ~.'114. •. 0 ... 10008 •. 7 2.2533~1 24~30 ... D . .1833.0 .•. 0_ 

1957 8219.o 8~39.o 9470.0 Bb&8.2 7h30.& b794.6 bObo.1 8&30.2 912~.4 10&39.2 20540.0 t9ttoo.o 
.--....~SIL 8b21.3---8.99fl.2- ... 983.9 ... 3._. 8793. 9 Bb0.6 .. '.L. __ ·/.216.2.. __ b2.02.4 8l 7..S. l __ Jl22~t.4_ .8b51 .. 1 .. 225.40 •. 0._ .. 11000 • .0. 

1q59 7347.7 ij292.5 8&4&.~ 7709.7 7h&4.9 6812.& 6140.3 10210.3 9218.1 Kb11.7 28375.9 1b920.0 
l9bO 80&Y.4 6"/34.1 9!)2.b.u 8/9.4.,..1--7.b.22.0 b1b5.0 b03j.H-1i028.2 7330.5 789Y.7 11.1.Si.s 205111._0_ 
1q&1 8315.7 8749.o 9bq9.1 8qj~.9 8742.9 7321.5 71&2.3 8696.b 10347.4 t600Q.2 22100.0 13370.0 

9&Z 7 9.9..h2.-ii598.. g_ __ 94.0D .• 4 - itlbc:H .1 .... 7 517..5-b.25.& .. b.- .. 6.0 42.1-... .'7.0 0 7 .9_.l 0882~1.-2~li5 0 • 0 .. 2..SSS-0. CL.J.58 9.0 •. O 
19&3 7Y0~.8 8486.3 9354.7 8b81.S 7619.9 &&78.3 5911.b 8710.3 9420.t 2333~.5 23670.0 12320.0 

.~1~9-b ...... '1-7,_.9~7.:t-n H.&.t .s .. o . . 931-3 .. Y. ---1193. 2. - .. 1544. h_. _J.>.Ll..O...B.. _ s<~.H.7 ·"' . &oo o .•. o. t.1.o.s11. CJ. 20.1.4'.Ci.a __ 1 na.ao .Jl _. 9571 .. .t.L 
1965 Hl70.0 8592.4 9261.1 7735,,8 74/b.9 6660.6 5Y77.3 7557.2 8874.0 1103H.5 21120.0 19j50.0 

~ • 1 9 ,. b 3 • ta 8 ~ 4 3 • 9 1 b 3 4 6"8.- b 8 3 1 • 2 b 1 8 5 " .3 1.bli 0 • 1 1 0 b 2 b • b 8 0 3 s • 7 1 il Q 2 • 1 ..u:z.s.o.....u-
1967 7135.2 7742.5 8633.2 11&1.1 1&12.1 &827.5 &10~.o 8171.5 9054.& 1~s21.4 32620.0 1&87o.o 

-1-9-6.li. 7 71~..A-8.'i.9.5,.0 .. - -9.251.2-· -HC,42 .1 -- 7.bi.lB .1>-bli..S.ti...9 .. f.>.101. Q __ A45l .3 __ 9_7_z.4...a-18 l23. .... 7. _\ 117 O.,..Q_. __ .88..lb . ._O._ 
1969 6794.2 1112.5 a121.2 7519.9 75o5.6 6716.o bo6q.~ 7374.3 &137.5 &ooo.o 12000.0 sooo.o 
191 o SOJlO...ll---1.6.&2 .. J_-8412 ... I_._1ti.54 .. 7 ..... 7 B.4.t .. 3. _ .. 1.011 .. L .. Bb2o ... & ___ boo o. o ___ a19.9 ..... 6_-1933,..7_ .120.0.0 ... J> ___ ao..o_o .• JL 
1971 &985.4 8147.2 8735.9 79b5.3 7902.3 70b7.7 6390.3 9921.t 6000.0 b2R2.3 !2000.0 8000.0 
t 9 7 2 7 2 7 8 • 3 8 b q 7 • 7 9 :i«.1 • 2 H d 7 9 .-9__81..6 7 .• 3 b 9 1 S • 9__.b 1 4 b • b 111.21.7 • 4 l 0 5 b.1 ci 0 2 l i 21 • 2 .l...9 2 9 0 ., O_l,21:LO.O .... JL 
1q73 7q59.& 8491.3 884Q.1 7561.0 7555.4 &701.7 SQb&.o 60b&.1 84Q4.1 677Q.8 11979.8 q074.0 

_i_q_7_ll_.b1.0.5.. • .2. ____ ].bb5.5 .... Blb] .2 .... 750& ... L. 7482 ... 1 _66~li.O_ .. 59~.o.o .. 8434 .. 5 78.9bJ ___ J.45l\ .. q .1200.0.0 ___ 6000 ... Q. 

1975 b2&5.4 7447.7 8278.7 7bb3.1 7b79.4 b671.R bi56.& 8701.9 9b31.9 1744902 18090.0 16310.0 
-1.<17.J:L_asa.n-L-11558 .• o .. 9:So3.b _.7908.3 .7560.:1 ... &701 ... u 010& •. 9 . a11s.1 ~aos.1 __ 080l .• Jt. .. 121as_..s ___ eooo .• o 

1977 6888.7 7788.3 938i.b 8090.7 770300 6879.t 6209.8 9004.1 10327.& 1572&.3 19240.0 12640.0 
1978 8339 • b 8891-.2 .. _ _95.b_q..,5_.JiZJit_Jl _ _B 7 l.1...Jl__b.~2...5..._b3]1. ... JL_bb.21t41._B._b.958 ..1 7 29.7 .iJ_.1.211.0.0 • 0 -80.00 • 0 
1979 7737.8 8677.5 881Q.2 7658.7 7575.~ 6679.b 5q73.4 7181.4 6951.R 14885.3 20460.0 10770.0 

-1.9.81L-.19U.0.6 8740.7 9400.2 8b50.4. 8585.4 , __ 7440.2 .. 6339.4 ... 7462.1.10047 •. 9.19808.5.209&0 ... 0 .. 13.2.li.O.O .. 
1981 7852.1 8638.6 921Y.5 8~65.8 8bHM.1 7133.~ b9b2.b 7590.8 748~.6 18~68.4 37870.0 13790.0 
1982 8534..,4 89.SB. 3_ ... 9S19.7 ... . BBBB •. 9.-... .B11i1 .• b .. b.Bti.3.9 . . _b.21.3...3 ... 78.b9 ... 1- 8960 .• 5. .. - 9955.8 .1-527.4 .• JL-l..ZAD.1-.JL 

~ -----·-----.. ·--
AVG 7671.9 8q32.5 9098.5 81~2.9 7830.b b6b4.b 6298.4 8069.6 8934.7 12b19.1 19421.& 13083.9 



PUST-Pf.lOJt.CT FLOWS AT GOLD CREEK (CFS) 

OCT NOV OEC JAN FEB MAH A·PR MAY JUN JUL AUG SEP 
. 

1950 822q.o 8641.6 9354.1 7666.1 '7386.5 6608.b 5919.o 8146.8 7q1&.8 7870.3 14000.0 sooo.o 
1951 5&31.0 7298.9 e.oso. 1 7437.~ 741419 660716 6024.2 78&114 733318 741214 1400010 2066617 
1'152 7778.8 6697.,2 9445.2 8397.2 73q4.& 6597. ,, 58&3.5 &158.2 10358.9 8441.2 20842.2 14480.0 
1953 8435.8 8792.8 943310 8666.9 7&52!7 b584.6 59~917 905412 q775!0 l0b2319 2061010 '1527010 
1954 8068.4 8650.3 874f>.3 7561.7 7421.0 6596.1 5985.8 1C019.3 9751.5 7A09.3 22385.2 12920.0 
1955 8158.9 8798.~ 9462.~ 805~.7 7525.9 &64!.4 5958.Q 7196.1 9211.1 11675.-3 ~5750 1 0 14~9o.o 
1956 7689.6 8283.9 8433.2 7425.9 7436.4 6670.5 594700 9410.0 10006.3 23018.5 24530.0 18330.0 
1957 8219 .. 0 8839.o 9470.0 8b66.2 7498.5 6675,7 5953.2 8627.2 9123.t 10986.~ 20540.2 19800.0 
1958 8621.3 8990.2 9839.3 8793.9 8606.9 721&.2 6202.4 8173.l 8224114 8651.l 22540.0 80001P0 
1959 739.11 7 829215 864b.2 7709.7 75~2i7 6693.1 b0~313 101?0717 921518 8bl010 ~872413 169~0 1 0 
1960 8069.4 8734.1 952&.8 8794.1 7490.0 &646.3 5927.1 so2s.1 7327.5 7897.6 17502.9 20510.0 
1961 8~12.7 8749.6 9649111 8935.9 8742.9 732115 71&2.3 869616 10347.4. 16004_.~ 22100.0 13372...JL 
19&2 7991~2 8598.q 9400.4 869le1 7445.4 6b3q.8 5935.4 7004.5 11238.3 25850.0 23550.0 158<JO.O 
1963 7905.8 648&.3 9354.7 8681.5 7819,9 656215 580&.1 8708,4 941819 2355915 23670,0 12320.0 
1964 7977.6 8613.0 9373.9 7793.2 7412.4 6593.7 5880.3 6000.0 11034.0 20543.1 16440.0 9571.0 
1965 8112.2 859~.~ 9~&1.1 7735.8 7344.6 6Sbl 1 b 5870.~ 7553.9 8871.6 11386.1 211~0.o 19350..Jl 
1966 8487.8 8662.1 9463.4 8243.9 7502.& 6712.3 &078.5 7930.7 10&2&.o 8033.2 191f84.3 11750.0 

' 
1967 1135.~ 774(!!,5 8&33.Z 77&1.7 7539,9 6708ab 5998.1 81&8.4 905~7 1586811 3~6~J! 8 0 &&870 1 0 
1968 7712.8 8595.0 9251.2 8242.7 751&.5 6720.2 5994.3 8448.3 9772.4 190&9.8 11110.0 8816.0 
~p9 f2794!2 777215 801512 738&12 7370.l 6594.0 5959.9 7368.4 6042.8 &OOO.O 14000.0 8000.,0 
1~70 sooo.o 6383.6 82&5.3 7716.4 7700.l 6889.l 7795.0 &212.7 8079.0 7836.8 14000.0 eooo.o 

, 1971 607014 801019 8582,9 7821.1 7155.4 6934.0 1_082.0 9192.3 6055!4 6795.b 14000.0 800010 
1972 74'12.1 8646.3 9545.& 8878.3 8335.5 6796.6 b041.3 10215.7 10559.9 21549.1 19290.0 12400.0 
1973 745916 849'113 684411 74&1,7 7422!0 b5Ht.6 5856.0 6000.0 8472.3 6776.8 14514.5 9074.0 
1974 6705.2 7665.s 81&7.2 7373.5 7348.1 6568e7 5871.4 8430.2 7892.3 74S·b. o 14000.0 8000.0 
1975 5471.t 732411 8141.7 7~35.3 755111 6756!4 605219 670119 9631!9 &74~9.3 1809010 1631010 
1976 8540.,2 assa.o 9303.6 7908.3 7426.5 6&43.0 5999.8 8712.1 880201 &805.4 14000ci0 aooo.o 
1977 &3951'5 76&6.8 852711 809017 7570.8 67&0.3 6103.,0 9001.2 1032690 16072.4 19240.0 12&40.0 
1978 8339.b 8897.2 9569.5 8781.0 e111.o &892.5 &371.4 b624.8 6958. i7 7247.& 14000.0 8000 .o 
1979 ~110.0 761019 881412 7658,7 744312 65&0!7 586615 717811 &94ql5 1523217 2046010 10770,0 
f980 7qoo.& 671.l0.7 9400.2 8650.4 8585.4 7440.2 6339.4 7462.1 10047.9 19808.5 20960.0 13280.0 

_1981 76~2.1 8638a6 921q.5 85b5,8 8686.1 7733.2 &962.b 7590!8 74831& 18468!4 37870.0 137•90 I 0 
1982 8534.4 8958.3 9519.7 8686.9 8787.b 6688.0 61&;.9 7867.1 a9sq.3 10176.9 15274.0 17807.0 

.. 
-f 
~ 

9051,8 8120.6 7738,6 &7&3,5 614~.7 8059.0 893712 12758,6 19917,5 13066,~ 
m 

AVG 7552.1 834612 .-
m 
...i. 
N 



POST-PNOJECT FLOWS AT GOLD CREEK CCFSl 

OCT 

sooo.o 
7778 8 

NOV DEC JAN FEH APR 

779&.4 1200.2 7176.5 6392.6 5830.9 
9~45 6397 71~6 9 b382 9 5b70 b 
9433.0 8hb6.9 7b52.7 6374.5 5739.5 
87 7 7 8 8 6 79 

MAY 

8141.2 
7855.9 
bOOO 0 
9051.6 

JUN 

7971.b 
7328.7 

10343 

9470.0 8&&8.2 64&1.4 s1&0.& 8621.8 9119.& 
98 9 79 9 7 b ' b202.4 8173.1 8229.4 
8646.2 7709.7 647902 5840.b 10203.1 921200 
9 & 6 8794 43 4 73 9 8 5 73 3 

196! 6315.7 8749.& 964901 8935.9 8742.9 7321.5 71&2.3 8696.6 10347.4 
9 799 8 98 9 9400 869 720B 6425 1 5743 l 6998 4 11879 b 

1963 7905.B 8466.3 9354.7 8&a1.s 7819.9 &35o.a 5615.8 a105.o 9416.8 
1964 9 6 8613 0 9373 9 -93 2 1 4 b379.t 5b67.3 6000 0 10935.1 
19&5 8170.0 8592.4 92&1.l 7735G8 .110&.9 6347.o 5677.5 7548.0 8867.4 

9 6 4 7 8 8 6 9463 4 t243 9 7 65 64~7 9 588& 0 7924 4 0622 5 
1967 7135.2 7742.5 8633.2 77&1.7 7302.4 6494.2 5805.4 8162.8 9049.2 

..-~9~&8.;..._~7~7___,,,~8~~8~59~5~0----9~2~5~1_._.,_~8~2~4~2;..a..;..7~~72~7~9--.;0~~6~5_0_6~1~6~1~3_8~0~8~4~4~5~7~_9770,9 
1969 6794.2 7772.5 8015.2 7146.8 7129.3 &376.b 57&4.5 73&0.0 6798.5 

970 5000 0 6442 6 8024 2 7489 2 7472 4 b684 2 8&42 6 6000 0 7962 b 
1971 5202.1 1aoo.2 8347.t 7599.s 7533.5 6735.o 8419.4 9326.4 &ooo.o 

97 17 6 8 39 6 9561 9 8582 0 7417 2 6588.7 5854 6 0215 LJ 10559 8 
1973 7459.6 8491.3 8644.1 7461.7 7184.4 6367.1 5665.2 &530.2 8489.8 

__.1_9_74~_6_392,4 7598,b 8167,2 7135.7 7107,4 6351.~ 5676.0 8422,6 7885.2 
1975 sooo.o 1101.0 7886,3 7297,3 7312.3 654o.9 5859.3 869&.o 9628.3 
1976 8540 2 85SH,o 9303.6 79oe 3 7t9o.9 &4cB.s 5601.0 810&.1 8798,4 
1977 5675.o 7439.t 8t4&,6 804t.o 7333.4 654&.t s910.6 8996.o 10322.q 
1978 8339 6 8897 2 9~&9 5 8781,0 8711.0 6892.5 &371.4 6624.8 &958.7 
1979 571q,6 7339.4 8127.3 7&58,7 7205.7 634&.3 5673.9 7172.0 6945.2 
1980 7900.6 8740.7 9400,2 8650,4 6585.4 7440.2 b33q,4 74&2.1 10047.9 
1981 7852.1 8638.6 9219.5 8565.8 8688.1 7733.2 b9b2e6 7590.8 7483,6 

98 85 4 4 8958 9519 1 8886.9 8787~& 6476.5 6197.1 7665.4 8958.2 

JUL 

7866.6 
7408.7 
9152.5 

11&10.2 
6651.1 
a&o1.o 
7894 1 

16004.2 
25650 0 
23960.9 
21254 8 
12011.9 
8030 

16492.3 
193&3,2 
6000.0 
7687 1 
6279.8 

21589 l 
b77b.5 
7450.8 

18138.9 
680!.8 

15858.1 
19608. 5 
18468.4 
10362,9 

AUG 

16000.0 
16000.0 
20920@0 
20610.0 

20540.0 
22540.0 

22100.0 
23550.0 
23670.0 
16440 0 

32&20.0 
17170,0 
16000.0 
16000 0 
1&000.0 
19290.0 
16000,0 
16000,0 
18090.0 
16000.0 
1CJ240.0 
16000,0 
20460,0 
209&0.0 
37870.0 
16000.0 

SEP 

8000.0 
19220.5 
14480.0 

19800.0 
6000.0 

13370.0 
15890.0 
12320.0 

9571 0 
19350.0 

1750 0 
16870.0 
8816,0 
6000.0 
8000 0 
8000.0 

12400 0 
8000.0 
eooo.o 

16310,0 
6000.0 

l 640,0 
8000.0 

10110.0 
13280.0 
13790.0 
17056,8 

~ 
m 
I 

1--A-VG~-7-3_&_0_.-5~-8-2_9_2_.-5~.-89_9_0_.-1---8-0_6_2_.-o~-7-54_2_.-4~-6~5~8~2-.~b~-6-0-8~1-.l-----8-0~8~3~.~2--~8~96~9~.-2~1~2~9~6~1-.~o-=2~0~5~44~.3=-1~2~9~6~7~.~4~·~ : 
w 



POST•PROJECT FLOWS AT GOLD CREE.K {CFS) . 

OCT NOV OEC JAN FEB MAR APH MAY JUN JUL AUG SEP 

1950 8229.o 8641.6 9354.1 7b66.1 6ts92.3 b1b2.9 5518.4 8135.1 7966.1 78b2.7 18000.0 8000.0 
1951 sooo.o b876.0 7526.7 b9~0.3 6926.2 6167.t 5628.3 78~5.5 7328.4 7408.4 1800000 17195ai4 
1952 7778.B 8697.2 9445.2 6397.2 6900.5 bl51.9 54b3.1 &ooo.o 10236.7 9919.0 20920.0 14480.0 
1953 8435.8 879~.8 9433.0 8666119 7652.7 6146.4 ~534.b 9048.0 9770.8 11,~S~.4 20&10.o 15270.0 
1954 &068.4 8b50.3 8746.3 7561.7 bCJ26.9 615G.6 5~85.5 10009.5 9743~7 7802.5 23686.6 12920.0 
1955 6158.9 8798.4 9462.3 805~.7 7032.1 6196.2 5558.0 7959.3 9207.b 12193.7 25750.0 14290.0 
1956 7b89.6 8283.9 8433.2 7241.7 6940 .. 0 6222.9 5544.7 9398.1 9996.8 24507.1 24530.0 18330.0 
1957 8219.0 8839.0 9470.0 8668.2 7004.6 6230.6 5553.3 8616.0 9115.9 12282.5 20~40.0 19800.0 
1956 6621.3 8990.2 9839.3 8793.9 8606.9 7216.2 &202.4 8173.1 8224.4 8b51.1 22s40.o eooo.o 
1959 7347.7 8292.5 8&46.2 7709.7 7o3a.a 6248.3 5633.2 10198.1 9201.0 8603.7 30027.4 16920.0 
19b0 8069.4 8734.1 9526.6 6794.1 7 313. b b205.3 5531.0 8016.6 7319.8 7892.4 18453.3 2os10.o 
1961 8315.7 8749.b 9649.1 8935.9 8742.9 7321.5 7162.3 869&.& 10347.4 16004.2 22100.0 13370.0 
1962 7991.2 8598.9 9400.4 8691.1 &985.7 &195.5 6083.4 6997.4 11965.9 25850.0 23550.0 15890.0 
19&3 7905 .. 8 8486.3 9354.7 8681115 781'~.9 b122.7 5410.8 6701.4 9414.5 24393412 23670.0 12320.0 
1964 7977.6 8613.0 9373.9 7793"2 6918.3 6148.l 5479.7 6000.0 10828.4 22021.6 18000.0 aooo.o 
1965 8149.1 6592.S 9262.3 7716.6 b850.5 611&.o 5470.0 7~41.7 88b2.7 1268&.2 21120.0 19350.0 
1966 8487.a 6662 .. 1 9463.4 8243.9 7008.7 6267.1 5678.8 7918.3 10618.7 8026.6 20788.5 11750.0 
1967 7135.2 7742.5 8b33.2 7761.7 704b.O b2&3.4 5598.1 815&.8 9045.5 171&5.0 32&20.0 16870.0 
1968 7712.8 8595.o 9251.2 8242.7 7022.H 6310.5 6579.4 8445.7 9770.9 1CJ3b3.2 18000.0 eooo.o 
1969 6753.8 7772.5 801:,.2 6965.7 6870.9 &143.7 5555.4 7351.9 6833.,6 6000.0 1sooo.o 8000.0' 
1970 sooo.o 6480.6 7751.3 7233.1 7214.0 6450.7 8462.3 6000.0 7781.5 7513.6 18000.0 8000"0 
1971 sooo.o 76&6.1 8074.7 7345.4 7277.3 6503.6 8432.8 8919.o &ooo.o 6280.6 18000.0 8000.0 
1972 sooo.o 7068.0 6739.3 6500.7 7160.9 6358.2 b241.0 10214.8 10559.4 21678.3 19290.0 l24oo.o 
1973 7459.6 81,91.3 8844.1 7461.7 6928.0 6136.2 5457.8 ·6814.8 8487.1 6773.9 18000.0 aooo.o 
1974 6243.5 6788.9 7483.5 7135.7 6850ci9 6120413 5468.4 8416.7 7880.1 7447.1 18000.0 sooo.o 
1975 sooo.o 6902.6 7617.1 7047.7 7061.5 b315.9 5657.4 8695.7 9628.1 1817503 18090.0 1&310.0 
1976 8540a2 a5sa.o 9303.b 7908~3 6934.4 6197.4 5599.6 8700.9 8793.8 6797.9 10000.0 8000.0 
1977 sooo.o 7192.1 7871.6 7907.5 7075.0 &315.3 5703.5 8990.4 10319.7 173&8.7 19240e0 12640.0 
1978 8339.6 8897.2 95b9.5 a1s1.o 8711.o 6892.5 6371.4 6b24.8 6956.7 7i!.97 .• 6 18000.0 eooo.o 
1979 sooo.o 7112.6 7629.1 7095.9 694q.3 &115.5 5466.7 7165.5 6940.7 16532.o 20460.0 10110.0 
1960 7900.& 8740.7 9400.2 8650.4 8585.4 7440.2 b339.4 74&2.1 10047.9 19808.5 20960.0 13280.0 
1981 7852.1 863~.6 9219.5 8565.8 8688.1 7733.2 69b2.& 7590.8 7483.6 18468.4 37870.0 13790.0 
1982 8534.4 8958.3 9519.7 8888.9 8787.6 6248.6 6432.6 78b5.4 8958.2 103&2.9 18000.0 149''10.1 i! 

m 
r 
m 

AVG 7300.5 8209.8 8888.t 8002 ... 4 7357.1 b388.3 5980.8 8061.2 8959.6 131&9.5 21297.5 12111.1 
_. 
~ 



f'll!>T-PHC-.Jl-.L.f fLll11S Al VlLl1 (~d:ll~ lLF-~J 
' ---- ·-..... ... ·- -·· .. -----, .. ·-· -- _._.. ---- ---------.. -- - ' ~· ·-. "'' .,,,._ 0•'4"--~--\ -~ 

. 
flLT NUV. n1:c .JAM Ft.f 1 f\. Ak APR MAY ,Ju"' Jul AUG St: fJ ------

1950 Hc?9.v Moll l. b 95S4.l 7060.1 6~H4.t4 c;Hli~.I SC.69. ':> t312·1. 0 7'159.':J 7bSd.O ~ooou.o ROOO.O 
1951 500(1.0 60?0 ..• 1 7 1 q~ .c!. bo/f 4. ~ 6b?U.C. ~b91.o ';~tile! 7b51.0 7.;? '~. 5 740~.tl ~ooou. u l5b3o.tl 
195~ 711t:i.8 HoQ/.t!. 9/~LJ~.~ A.!J0/ 0 t!_ 6~l)u.~ Sn74..,H 5~14 • .S 6UOU.U 10108.7 1Ob40. ·1 t!.0920.0 144hO.U 

i-~·-

1'J53 843.~. tl 8~92.ti CJr.t3.S.U Robo.lJ 7oC::,c.. I 5o7c.~ S/3c.b 9047.4 977 u."' 11 ':J3ti .b cOt.>10.0 15270.U 
i: 
' 

1954 Hu6u.4 Hb~U • .S f?./1.ju.:, 7':>61./ 6blt>.tl '1ti7.S.~ S~3b.b 1000.!J.,LI 9/3~.'4 719ti.:J 24~00.~ 1292U.U 
195~ R!5tl.'I R/9d.4 9462 • .S tiU'i~ •I 6/?.4 .. .!J 59lt/ .. 4 '1309.o 795c.U 9c!0~.2 13001.b t!.575u.o lq2CJO.O 
195.6 7&8910 Rd8S!4 R43.5!c 7 clll. I hb29 '!. ., S~4~.tl 5c9o.u 9.)91.o 9'194.d 25;,15.4 ctt~3o.o lAj3v.u 
1957 8c1lJ.u Rd3"1.V 9470.., u ~6nb.c ho9o., '-J 595j.tl 54£1~.4 Holu.2 911c.~ 12451.0 c0~4u.o 19tjl) 0. u 
1958 80?1.s ii "1 _'J () '3 c: qu~~.~ 879:,.lJ Ht>Oo.9 7c1o.c! b~O~.'I _A_l_}~ !.1-~~2_~.4. 4 Ab51.l c2~4u.o 800().l) --- >! . 
1959 7 ~41 • . , Rc!Qc.~ Ao t1 b. c 770'1.I 6131.0 ~"171.4 5~H4.o io19c.1 9~01.t> H~99.b .S0U37.9 16920.0 
1960 8069.4 87,Lf.l 9~2b.b 8794.1 7:,7.S.b 5'131.~ 5/46.4 f\01o.O 7.)19.3 7~9c.! cOUOO.o 189ttO.ti - -· 
1961 Rjl~.t Rl4'1.o 9ott9.l e93~.9 R "/ ll ~.'I 7321.~ 716c!uij 8o9t>.o l 0 ..)4 ., • 4 16004.~ ~2100.0 1337u.o 
196~ 7yq1 1 c R~9tl.9 9q0v!4 8t.>9 1. 1 69H~./ 5921.l 6j66.!J 6997.LJ 11"18~.9 c5ti5o.o ~3~so.o 15890.0 
1963 790~.tl H4fto.j 9.S')Lf,.7 HoHl.5 7U1'1.9 ';t;lJtl.b 51A~.O Ro97.o 9411.7 ~4'112.1 ~3010.u 12320.U 
1964 7977.b Hol~.o 9~7:,.9 779!J.c!. hbOti.O t;tl71.0 5c30.tl ooou.u 10/00.tJ c?945.,~ cOoou.o AOOu.o 
1965 1100.1 8001.0 P.79~.tl 7~21.7 6':lllc.o 5tl3tJ.,9. 5c21.4 7':>34.1 f'b57.4 13494r..iij ~1120.0 19350.u 
19bb 84~l.b 8b6c!.1 94/-1.S.4 8~lJ.:). ~ 6/0tJ.4 5990.c 5t1<f ~. 6 791~.o l0b1b.7 fiU24.tl c1140.!> 1 t ·1s o. o 
1967 7135.t!. 774<!..':> Ro3..S.c 7761.7 673t> • .) 59Ao .. ':J 5.SLJ~.1 A14'1@6 9ULl1.0 1;c.;11.o 326~0.0 

. . . .. . . 
J. ht> f 0. 0 

1968 771~.d B':>9~.o 9,;'11.t!. 0242.l 690c • .., h4Jb.7 6';,79.4 844':l. I Q/70.4 lq.So.).c ~ouoo.o f'OOO.o 
1969 5lJQl.6 6~60.l 795u.7 69H~./ f, ':> f, :., • 0 5t>6o.b '5.SOo. 1 7344.1 bb2o.3 6373.3 20000.0 Aoou.o 
1970 soou.u 6~30.':> 741!.!J.9 6l.J2/.6 6'10b.O 6171.~ 8414.c 6000.0 1~77.l 7 30·1 • .) C!OOOO.O aooo.o 
1971 sooo.u 7j64.7 7141.c. 7UlfU.L4 6970.!J 6c2':>.4 A47~.~ R39~.4 bo!>u.u bt!.79.7 ~oooo.o Aooo.o 
197~ 5vou.u 6H4C::. LJ 7Q2lJ.7 8040 • .S 7U~(J.ll_ h!J41./ 6..)7'1. 4 10214.tl 10':>59.4 c!lb7H.j 20000,.v ltooo.3 
1973 7'459.b 8491 • .S Rb44.l 7461./ 661d.9 5o~9 • .S 5C.O"l.2 6b06ft7 8481.3 6769.2 ~oooo.o 8000.0 
197Lt 5906.5 649~.2 710',). c h9'°'c.3 6Sl~.).u t; b '" .s. 2 5~ 1'-].0 R409.o 7b1",.U 7 "'~ c. b cOOOO.ll Aooo.o 
1975 5000.0 6b5c.b 7C.89.b h74j.O 615/.0 6041.3 5411.1 Ao'il.S 962':>.o if.\057.2 20000.0 14336.3 
197b 8~4v.~ 8~Sti.U q3u~.o 790(j.~ bt>?b.t> 59.?U.4 5j5,U. 9 Ho94.V H/8/.4 679j.0 ~ooov.o eooo.u 
1977 5000.0 693~.7 754':J.o 1c9·/.9 67b'f.!J 6o3ti.6 61<>0.2 898Y.7 10319.3 17451.S 20000.0 11854.7 
1976 8339.,o Rb9·1.~ q~b9.~ 87~1.o H7ll.O 6t1'12.~ h!J71.4 6024 Iii ti bY5tl .. 7 1~<17.b ~ooou.u aooo.o 
1979 5uoo.o 6901.,l 7.S09.':> h704.9 665..i .. 5 5b4'1.5 52?d.l 716H.7 1'942.9 16206.I 20460.0 1077000 
1980 7900.b a1qo.1 9400.2 Ro~o.4 A~tt~::>". 4 741'0.~ 63'39.4 1 740~.1 lOOlf'/.9 19tl08.~ 20960.0 13~0.0 

I 

Ao3tl.b 92l'Jai5 A~o~.ti Ao/3~_;. l 7733.~ 6962.b 7590.8 Jq83.6 ISZ168.4 3/B'70.0 13790.0 1981 7tJ52.1 
198~ R~34.ti 8'J5ti.!J 9~19.7 RtH.~d.9 RlR'l.b 62?"1.':J b&45~.q 7tH>~.q H95tJ.2 10.:S62.9 ~oooo.o 12923.5 -f 

- » 
03 
r-
m . 

719uo .s 715'3.rJ bltli.Zi AVG 7235.ll H119.9 d7ot.7 SR~t>sq B0b2.~ ij ~1Zi:J • lJ fj373.I 22233.'1 12509.0 ..\ 
U1 



POST•PtlO.JECl FLOWS AT bOLD CREEK (CFS) 

OCT NOV UEC JAN FEB MAH APR MAY JUN JUL AUG SEP 

!950 8229.0 8&41.6 9354.1 7666.1 6561.~ 58b5.1 5251.0 8127.2 10000.0 10000.0 12000.0 10000.0 
1951 sooo.o b512,3 11s&.s bb03.9 657017 5848!7 534218 782912 1000010 10000!0 1200010 20913 10 
1952 1118.6 8697.2 9445.2 8397.2 b567.8 5854.2 5195.tt &ooo.o 10099.2 tOCJo9.o 20920.0 14460.0 
1953 8435.8 8792.8 9433.o 8666.9 7&52.7 '58521 l 5753.9 9047.4 10000~0 11316.4 20610 1 0 15270.0 
1954 8068.4 8650.3 874&.3 75&1.7 6594.1 5ts52.9 5318.3 10003. 01 10000.0 10000.0 22106.5 12920.0 
1955 8158_9 8798.!l 9gb~.j 6Q~!l.1 6721.9 :;2698 1 8 ~301.g 79S1.5 .12202.Q l,~79.3 zs·z5a.a l~~9g.~ 
1956 7&89.6 8283,. 9 8433.2 7c41.1 &607.o 5925.2 5277.5 9391.5 10000.0 25369.7 241530.0 18330..C 
1957 8219.-0 8839.0 ~41Q.O 8b6B.~ bb74.Q 5933.2 5qijff 11~ 86 l 0 •. i! l ~HHHLril 1~091.8 iHl24D.O 19800.0 
1958 8621.3 89~0,.2 9839.j 879~.9 8&0&.9 721&.2 6202.4 8173..,1 10000.0 10000.0 19472.8 10000.0 
1959 63110 .0 7364,_8 864b_2 770'1_7 6708_1 5950_8 536&.2 10191,.7 10000_0 10000_0 28724.7 169~0.0 
19&0 80f,9,.4 8134.1 952&.8 8794.1 7373.,& 5911.1 57&7. 5; 801& .• 0 10000.0 10000.0 13818.0 20510.0 
1961 8315.7 81749.b 9649.1 8935.9 874~.9 732115 7lb2.3 8696.& 10347.4 1&004.?- ~2100.2 13~72,0 
1962 74:J9t.2 165918. 9 9400.4 8691.1 &985.7 5918.7 63&9 .. 4 6997.4 11965.9 25850.0 23550.0 15890.0 
196] 190518 848&.3 935417 8b8l15 7819.9 5828.4 5179.3 669&.9 10000.0 ~434<1f,4 23670.0 123~0!0 
1964 7977.o 8613.0 9373.9 7793.2 6585.3 5650.4 5212.3 6000.0 10754.9 22950.0 16440. 0 10000.0 
19&5 7951.5 8594.2 92&3.3 7535.2 651712 581813 s202 1 9 753315 10000.p 124SJ: 10 2112010 19350.0 
1966 6487.8 8!662.1 94634J4 8243.9 bb7B.t 59b9.& 5938._3 7915.o 1061&.7 10000.0 19J65.3 11750.0 
1961 713:2.~ 774~.2 8633.~ 11&1.1 b7J5,.4 596610 533112 8149,0 10000,0 1710i314 32&~2.o 1&870,0 
19618 7712.8 8595.0 9251.2 8242.7 6902.9 6418.7 &579.4 8~'45.7 10000.0 191'-'1.5 17170.0 10000.0 
l9b9 5933.~ 7478.1 8015.2 6985.7 6540.1 584610 5288.2 7343.& 10000.0 1ooioo 1 0 12000~0 10000.0 
1970 sooo.o &549.9 7405.5 6910.9 6889.8 6157.! 9046.b bOOO.O 10000.0 1or100.o 12ouo.o 10000.0 
1971 50~Q.Q 7]&1.3 7722.b 7017.4 6.94711 &20415 8454.q 838113 10000.0 touoo 1 0 12000,0 10000.0 
1972 sooo.o &291.8 7'412.9 1071.3 7030.9 6341.7 &379.4 101214.8 10559.,4 21678.3 19290.0 12400.0 
1213 14:2q.& 11g9113 §~4411 l4bl.l 659113 583811 519018 &'10&11 10000.0 1 0 0 0 0 I 0_ 1 2 0 0 0 I 0 10000.0 
1974 .5952.& b628.6 81&7.2 7135.7 &520.1 5822.5 s201.1 8409.1 10000.0 1ooou.o 12000.0 10000.0 
1975 SOQO,.O 625818 7251.4 b70b.1 &7 t.51& &004!1 531111 6&76,t 1000010 2009218 18090.0 1b3101'l 
1976 8540.2 8558.0 9303.& 7908.3 6601.3 5899.7 5332.4 8693.5 10000.0 10000.0 12000.0 10000.0 
1977 527~,2 68&511 829314 6090.7 674&!4 6018.1 6232!9 8989.7 10319.3 17451.S 19240.0 12&4010_ 
1978 833/9.6 8897.2 9569 9 5 8781.0 8711.0 6892.5 6371.4 &624.8 10000.0 10000.0 12000.0 10000.0 
19719 5000.0 6858,0 728114 b&11.8 6&24.,9 5823.a 7 5205,0 71&2.9 . 10000.0 13843.3 20460.0 10110_,__o 
1980 79;'00.6 8740.7 9400.2 8&50.4 8585m4 7440a2 6339.4 7462.1 10047.9 19808115 20960.0 13280.0 
1981 785211 8&381& 9219.s 85&5.8 8&88.1 7733.2 ·696216 7590.8 10000.0 16033.2 37870.0 1379010 
1982 8534.4 8958.3 9519.7 8888.9 8787.6 6229.5 b452.4 78&5.4 10000.0 10000.0 14628.7 17807e10 

.. -I 
' )> 

AVG 1231-, .. ' ao97.o 88~7.S 790&.1 11~1.2 &165 1 2 5911.3 8Qf>Q.5 12143.4· 14~2317 1911&,5 i3&l7,6 "' r-
m ... 
en . 



posI-Pt<OJECT El ows AT GOLD CHEEK (CFSl 

OCT NOV DEC .I AN FEB MAH APR MAY . JUN JUL AUG SEP 

1950 8229.0 8641.6 9354. l 7bb6c1 5790.9 !>244.7 5539.4 8117.7 10000.0 
1951 sooo.o 5010.8 535.S.4 5000.0 sooo.o 5000.0 sooo.o 73~8.0 10000.0 
1952 7778.8 H&97.2 9445.2 8397.2 b002.9 534H.7 5589.4 bOOO.O 10031.,0 
1953 843~.8 8792.8 9ti33.o 8666.9 7652.7 5338.7 b264 0 4 9047ci4 10000.0 11316.4 20610.0 15270~0 

----------....................... --........ ..-.....---a--;i.-...-.. __ ..-,i~...,_--"""""'"'-'----'---..U-.~&.1...--........ .¥..;;r..a...:;;l,--.J-J.~..a...c.-1...x..¥.¥..W..A..M~..v..M~:..a.Jjt-il~W.U..~2 1292Q..aJ2.. 
1955 8158.9 6798,4 9462.3 8055.7 6402.q 5bl8.7 5869.4 79~1.5 10000.0 12279.3 25750.0 14290.0 

,7241.7 ~~72.9 5458.7 56}9.4 9385.2 10000.0 26084.3 24530.0 !8330,Q 
1957 8219.o BB39.o 9470.0 Bb&a.2 b~o2.9 s11a.1 58b9.4 8610.2 10000.0 12091.a 20540.0 19~00.o 

21.3 8990.2 9839.3 . 8793.9 8606.9 7216.2 6202.4 8171..J 10000.0 10000.0 20000 9 0 1.Q_QOO.O 
t959 sooo.o 8173.7 8&46.2 7709.7 63oq.9 549~.7 5919.4 10189.& 10000.0 10000.0 29003.2 1&920.0 

_J_9bO 80b9.4 8734,1 9Sc~ H79tJ.1 7373.b ~}15 •. 1 59&9.4 80lb.O lOOQO.O 10000.0 .20000 8 0 14122.0 
1961 8315.7 8149,b 9&49.1 8935.9 8742.9 7321.S 71&2.3 869&.b 1034,'.4 16004.2 22100.0 13370.0 
19&2 7991.2 8598,9 94QQ,4 8091 8 1 b9ij~a7 5918.7 0369.4 6997.4 11~85.9 2'585~0 23~50.0 15890L~ 
1963 7905.8 8486~3 9354.7 8681.S 7819.9 5518.7 5499.4 8696.9 lOOOo.o 2434984 23670.0 12320.0 

J. 9 Q q . 7 9 7 7 e & 8 6il~ 9 3 7 LL-17 9 3 a 2 ~ 5 9 Q 8 e 9 5 2 31 t 1 5 4 1 4 j 4 Q 0 0 0 I 0 1 l 7 6 7 1 ~- 2 2 9 5 0 I 0 2 0 0 0 0 I 0 1 0 0 0 0 t! Q_ 
1965 5288.0 3602.B 8b7t~9 7221~7 58&2 9 9 5418.7 6029.4 7531.7 1000~.o 12643.6 21120.0 t9350e0 
1 2 o 6 a 4 a z • e__a & & 2. 1 9 4 o 3 • 4 a~~~ 3 • q 6 3 Q 2 ra.. q s e 1 e • 1 6 4 4 'i • 4 1 91 s .. o 1 Q 6 i 6 • 1' 1 o o o o • o ~ o o o o • o 1 o a a 1 • !l 
1967 7135.2 7742~5 6&33.2 1761.7 &402.9 5716.7 ~83&.4 6148.7 10000~0 17144.4 32620.0 )&870.0 
19&8 17 ~95. Q 9251 ~L 829;2.7 &902. q 64.18. 7 6579 .4 84it5,..,_LlCOOQ.1. O l 9141. 5 20000. O 10000. O 
19&9 sooo.o 5516~1 8015.2 6985.7 5725.9 5334.7 6179.4 7339.8 10000.0 10000.0 20000.0 10000.0 

--1.9..1.Jl 5 o 0 0 • O 51~12.1 -~:jS.2_.;.2_-5.U.i.~- S 1qL._1 SiHi 0~-59 09 .. Q. _6 0 0 Q. 0 1.Q 2..QL,_Q_J. Q Q Q 0. 0 20 Q 0 0 ., 0 .10 0 0 0. 0 
1971 5000.0 5628.9 5832~3 52q1.n 5162.7 5000,0 5000.0 6GOOsO IOOGO.O 10000.0 20000.0 10000.0 

I 1972 -SUOO~O 515~.a 6-5.33.4 ~~Ht.L-11>..3JL.L-234L.1 6J .• I.2.....'t .. ..J0214eA l,.2.;/5Ll" 21678.3 20000.0 1166&.3 
1973 7459.6 8491e3 8844.1 14bl.7 6202~9 5518.7 Sb9&-4 6804~2 10000~0 10000.0 20000.0 10000.0 

_L'l.7 4 ._,.5 0 0 0 • 0..,,,, 5 0 0 Q M n, __ 5.nJl~,Jt.;-5J> .. .JJJ) p 0 _5.5.!li!_.J_ 5 2 4 ~~J sf> ~1 1..JL.- 8 4 0,? a 0 1 fj 0 0 Q,,I. Q 1 0 9 0 Q I 0 ~ 0 0 Q 0 I 0 1 0 0 0 0 I 0 
1q15 sooo.o 5034~8 5~~d~9 5030~3 so4o.q 5ooa.o 5&42~! 8675.9 10000.0 2011b.9 2oouo.o 1433&.3 

-Lil6 -~fill-f.2 8,5.58.U ___ 93_p3.,b_L~Q8~_] _,,5.JSa,;.'.L.,;.5418,. 1 ~~2.~- 8690 1 ~_1.Q_Q..2..LO 10000,Q 200QQ,Q 10000.2 
1977 §000.0 5372.1 5709.6 5141.5 6212oH bOl8.7 b3~9~q 8969.7 10319.3 17451.S 20000.0 11854.7 

I
J..:JlA_-A,3..3.,2...JL-c.§J}!'tl,...Z_,~ 95J>9 es_~ f~~() 61~J•0 _ti69'....L~-!l~7 l .4 ~9.ii'• 98~l\IOOO 9 0 10000 'I 0 20000 IQ l 0000 eO 
1979 sooo~o 5~19.1 5483~4 sooe.2 ~aoo.o sooo.o sooo.o b853.6 10000.0 13637.2 20«&0.o 10110.0 

, iqao .zqoo_,,.p. ___ £1~ 1 940Q....a __ a6so.~,..,., ssau4. JA"U~.6339,,_L~ ., "~ ... 1 i 0041. 9 19soa .s 209&0. o 132ao .o 

I !981 7852.1 8638.6 ?219.5 8565a8 8b88m1 7753,2. &q&2.6 7590.8 10000.0 16033.2 37870.0 13790.0 

I
J.'982 Jk~i3'!~L&95fA.,3_--2.2.l«~,_1 Q_~68.9 a11:r11 .. o __ b229a2-._};,4}2.4 18f4'5,.4 10000.0 10000 .. 0 20000.0 t~es&.6 

,~;.VG7Q~1 .a no0.38'ii;}'@:3 1:.29.4 ~· 5769.2- 5957 .2 7'9&4.& 10112.0 1424&. 7 22010 .1 12920?. ,,- ~1 
·l._ ~ 

._ __ _,,,_,__~.-;,~.....,.,,~~ A&40::.--..-.-r1..-_.,~_,,_....,__.,~ ~· ------~--~~.-.----r.-----------------r.----------



- ' ~--------------------------------------------------------~----... 
L..RUSV•PP..LJ.If·C t "'rf~ ow:; A,I 601 U CREEK (CE~'-;-~.__----------------------·----------

.,-··-:··-· ___ n_c_J __ _.....N ....... D ...... V_· _,,, ___ ..,..l) ..... E_c ____ .1 ...... A ..... N ___ f E t1 APR MAY JUN JUL AUG SEP 

; 1 95 o & 229 • o ab 4 t • b 9 3 s g C' t 7!J.iU>. • 1 s 19 o • 9 s 2 4 q • 1 s s .s 9 • (t H 11 1 • 1 1 4 o o o • o 1 q o u_n • o 1.4 o o o • o 1 q o o O..Jl. 
.. 1951 sooo.o ~ooo.o souo.o ~ooo.o ~ooo.o sooo.o sooo.o b93B.o 14000.0 14000.0 140001»0 14000~0 

1952 5000.0 ~207.2 9033~2 7861.7 6002.9 5398.7 55H9.4 bOOO.O 14000.0 14000.0 14638.8 14480.0 
1953 8435.6 6792~8 9433~0 86bb.9 7652.7 5338.7 6264.4 9047.4 14000.0 14000.0 14055.4 15270.0 

e~1954 8U6i.4 8b50.3 H7Q6.3 75bt.7 bOo2.9 S298.7 59u4.4 9999.3 14000.0 14000.0 147b0*2 14000.0 
1955 7241.0 8800.9 9276.5 8055.7 b402.9 5618.7 ~869.4 7951.5 14000.0 14000.0 20158.3 14290.0 

_J .. 95 6 l6H 9 • b t\ 2,~:t..__..6._lf ...... :S .... 3 ...... .....,2 _ __.7..,.,2._4&...11_ • ._.7~-~-9 ....... 7 ....... 2_.._9...__5_4...._.5 ..... 8 ....... ._..7 5 b 19 • 4 9 3 B 5 • 2 14 0 0 0 • 0 2 2 213 a 3 2 4 5.l 0 • 0 18 3 3 0 • 0 
· 1957 0219.0 &819.o 9470.0 .8668.2 b5u2.9 5718.7 S8&9.4 Bb10.2 tqouo.o tqouo.o 1q7b0.9 19600$0 

19 s ~ .s t2 t • 3 Jiff 9 o .. , < 9 a 3 9 • 3 a 7 9 3 • 9 ab ob • 9 12 i o • 2 b 2 u 2. • a 1 13 • 1 t q Q o o • o 1 go o o ,. o 1 4 o o o • o 1 4 o o g ., o 
195~ soo-0.0 sooego 5975.5 1109.1 63o9.9 5498.7 5919.4 101a9.b 14000.0 14000.0 211J2.2 1692•~0 

-19.ttJ .... ~Q.,4 a11a. 1 9520 .ia a194 .1 1173 .6 s11s.1 · 59o9. a so 16. o 14000. o 14000. o 14000 .o 14000 .. 0 
1961 ~395~]. 8757.5 9658.0 8944.3 6753.7 6454.l 71b2.3 8696.6·14000.0 14000.0 205b9.4 14000.0 

· J96Z~7a1n~;t.!:,.'a601.6, 9403,.b a&9a.u b&so.1 s91e.z b3b9.4 b991.a 141000.0 2l9oo.9 .2lsso.o.;1so90~0. 
1963 7~us.s 6466.l ~354.7 a6a1.s 7819.9 5518.1 5499.4 ij696.9 1qooo.o 20478.4 a367n-o 14000.0 
~l.9 2 ;86?&..J, 9078.1 7JQ9•7 5968.9 5?31.Z 5414.4 bOOO.o 14000.0 ?()789•4 164410.A ",tAOQO . ._Ao 

1C?6S sooo .• o 85~o.s 8660.9 1221. 1 5Bb2.9 s41e. 1 b029.4 7531. 1 14000.0 14000.0 15892. 719350•0 
·;;~9bb aaaz.a 8td>2.1i· 94bJ.4 82"'·9 b302.9 5a1a.1 t-0110.u. 7915.o J,"ooo.o J4Aooo·.o '10000·.-o 11000.Q~ 

t;t11'·: 6244' .• •· ~a39'5.5t ss9e • .a 74ot. 1 0202.CJ · ss1s. 1 · 5696.4 t.eo4.2 ·14000.0 ·14000.·o t4ooo.o 14000.0·" 
..:19lA·t. Sooo.o;i,;_5oqo110 sooo.o 5000.0 5000.0 sooo.o SOOC.O 74~0.1 ~4000.0 1IOOQ.O;: 14UUll;..f lAOJQiWfa 
· 19!15 ~sooo.o:· sooo.u · sooo110 sooo.o sooo.o sooo.o sooo.o ·~. 7620.5 .14·000.0. 1400·0.0: .. 14000.0·· 11•60.:i 
Ji'Zb i;.ao.2 '8558.·Q. ,9301.b 7908,3 5952.9 5418,7 b042·" 8690,2 14000.0. JAQ,Q/).d_~L.140QA,Q· 14.0QD • ..Q; 

. l977~;~·sooo.o 1 ~sooo~'O'~. sooo.o sooo.o sooo~o sooo.o sooo.o· ·'a4lt.2 14000.0 14000,0 1aS77~,e·\t4:ooo·~o· 
,~97a sz1aua~a ·£ ·/ato3.,0 ::z.~957,"'2 8787.3 s119~5 b2'AI .2 1>371.a bb~a.e 1aooo.o 1aooo.o 1100.ofto r .. 1&000"0,· 
~:1~79 r500o.o .. ~ S004'.0, ,sooo.o sooo.o ··sooo.o sooo.o. sooo.o 6211.,7 14000.0 14000·"o 1400·0.o 140001t.O'i· 
·~9;tal·:,.5talt1t' :· 17blil.•': 91A2b.9 8676.3 11.1u1.J 5918.l ! h319.A .74&2.J JMOOOeO. 159.Bl.I ·201110.0,~laoop·~·i 

AVG .... 
00 



1 POST-PROJECT FLPWS AT GOLC ~RtEK CCFSJ 

----OCT NUV~~OE-C~~~J-A-N~~~F-E-d~~~M-AR~~~A~P-R~~-M--A-Y~~-J-U~N~~~J~U-L~~~A-U~G---~~s·-=Ep-

-·19s-cr-s229.o ab41.& 93s4.1 1&&-&.1 579o.9 s2q4.1 ss39.4 s111.1 12000.0 12000.0 12000.0--12000:-0 
1951 ~ooo.o ~122.0 &111.1 5&3_&.'1_· _5J>.~-~.s so2_~!_~~-2~Q_o __ .0 __ 1_&12.& _12000.,o 12000.0 12000.0 11128,9 

-1·952--1778~-5--5·&9·1.2 944~.2 6397.2 b002.9 5398,7 5~89,4 6000.-0 12000.0 12000.0 18574.3 14460.0 
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1954 8068.4 a&so.3 874&.3 75bJ.7 &002.9 5296.7 59o4.4 9999.3 12000.0 12000.0 18&95 1 7 12920.0 
_1J~5~8t58_._'L_JiJ~~~~ ~~3 6055.7 6402.9 ~6tH.7 5869.4 7951.5 12000.0 1200Q.O 24093.8 14290.~ 
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19&& 8487!8 86&2.1 9463,4 8243.9 6302,9 5818.7 644404 7915,0 12000,0 12000.0 1582&.b 12000.0 
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..J.971 sooo.o. 638~.7 &&b&c6 6031.0 5954.3 s~o9.o 8535.9 &7&5.6 12000.0 12000m0 12000.0 12000.0 
1972 sooo.o 594990 &382.9 5935.o ss1s.1 s201.1 s1&2.2 10214.a 12000.0 20264,1 19290,0 12400.0 

-1.973 7QS'!.L6. B49t.3 8844.1 74&t.·7. bco2.9 ss1a.1 569&.4 6804.2 12000.0 12000.0 12000.0 12000.0 
1974 5000.t 5595.4 b-031 1 6 55&9.8 5748,7 5242,7 5&61e4 8402,0 12000.0 12000,0 i2000.0 12000.0 

_i9J5 50·9.:!t41 0 5746,2 &213i..l ~74o.3 ~52.3 5139.4 sooo,o 8577 ,8 12000,0 18oss,s UH>9o,o 1&310,0 
1976 854~.2 8558,0 9!03.6 7908.3 5952.9 5418 11 7 6042 11 4 8690,2 12000.0 12000,0 12000.0 12000 9 0 
1977 sqoo.o &oa1.~ &472,5 5849,9 61Ht,2 &01s,1 &349,4 8969,7 12000.0 15825,o 19240,o 12&40,o 
t978 8339.b S897 0 2 9569.5 8781.0 8711~0 6892.5 &371.4 &624.8 12000.0 12000.0 12000.0 12000.0 
1979 sooo.v 59~~··9~·~l=--_b~2~4_8~·~3--~5_7~1~8~·~9--~5~.&_b_H~,~a,..--_s~o~o~o~,_o ___ s_o~~o_o~,~o--~&_H_9~2~·-&~1_2~0_0-"-o~o 12000,0 19485,6 12000.0 
1980 7274,7 8746,1 9406,3 8656,2 85qt,7 6853.0 &339,4 7462.1 12000.0 17919,3 20960,0 13280.0 
1981 7852.1 8638@6 ,_,_172\9.5 .8565,~. 8688,1 7733,2 69&2,6 7590,8 12000,0 14097,7 37870.0 13790,0 

·1982 8534,4 8958,3 9519.7 8888,9 8787~6 6229,5 6452,4 7865,4 12000.0 12000.0 12000.0 16456,6 

'-------~--~~~~~~~~~~--~~~~~~~~~~------~~------------' ~ •~~~~~~~~~~~~~· ~ 

AVG 709&.8 7834,9 6b95 11 4 5758.3 6100,4 7992.6 12000.0 14550.2 18222.0 14125,4 
r­
t.'! -(/ 
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CasP. 
Month ] ---

Oct 511 

Nov 567 

Dec 635 

Jan 566 

Feb 488 

Mar 469 

Apr 401 

May 419 

Jun 390 

Jul 390 

Aug 410 

Sep 434 

Annual 5680 

Table 20 

AVERAGE MONTHLY ENERGY PRODt.CTION FOR DOWNSTREAM FLOW 
CASES - WATANA 2185 AND DEVIL CANYON 

Average Energy Production ( GWh) 
Case Case Case Case Case Case 

2 3 4 5 6 7 -·--
512 511 513 514 511 510 

564 Su..,_ 563 564 559 551 

632 627 620 610 615 584 

564 560 555 548 548 521 

482 470 458 445 444 411 

463 450 437 422 421 393 

395 386 379 372 372 386 

419 421 421 420 420 417 

389 392 392 391 '\I'\ ..., 
.j ':7 .c. 391 

388 389 389 390 392 392 

410 410 410 410 410 410 

434 434 434 434 434 434 

5651 5609 5569 5521 5520 5400 

Demand = 5945 GWh/year 

Case Case 
8 9 

506 514 

526 558 

562 591 

506 526 

400 416 

373 393 

370 381 

416 418 

392 392 

392 392 

410 410 

434 434 

5288 5426 



Case 
Month l 

Oct 460 

Nov 532 

Dec 579 

Jan 532 

Feb 474 

Mar 464 

Apr 396 

May 428 

Jun 344 

Jul 353 

Aug 410 

Sep 434 

Annual 5407 

Table 21 

MINIMUM MONTHLY ENERGY PRODUCTION FOR DOWNSTREAM FLOW 
CASES - WATANA 2185 AND DEVIL CANYON 

Minimum Ener~y Production (GWh} 
Case Case Case Case Case Cane 

2 3 4 5 0 7 

460 517 496 517 517 517 

532 486 468 547 561 438 

571 550 534 506 504 373 

522 505 505 465 464 343 

466 451 435 415 414 306 

456 441 425 406 404 312 

389 377 363 347 345 296 

428 357 428 .... "'-I"\ .:s L; 0 327 326 

338 392 392 392 392 372 

350 392 392 392 392 392 

410 410 410 410 410 410 

434 434 434 434 434 434 

5356 5312 5282 5159 5166 4519 

Demand - 5945 GWh/year 

Case Case 
8 9 

517 517 

356 484 

313 428 

303 393 

291 351 

242 343 

192 293 

254 278 

392 392 

392 392 

410 410 

434 434 

4097 4716 



Table 22 

WEEKLY DOWNSTREAM FLOW REQUIREMENTS AT GOLD CREEK 
FOR WATANA 2185 AND DEVIL CANYON RESERVOIRS 

Flow (cfs) 
Case Case Case Case 

Week 1 2 3 4 

1 5000 5000 5000 5000 
2 5000 5000 5000 5000 
3 5000 5000 5000 5000 
4 5000 5000 5000 5000 
5 5000 5000 5000 5000 
6 5000 5000 5000 5000 
7 5000 5000 5000 5000 
8 5000 5000 5000 5000 
9 5000 5000 5000 5000 

10 5000 5000 5000 5000 
11 5000 5000 5000 5000 
12 5000 5000 5000 5000 
13 5000 5000 5000 5000 
14 5000 5000 5000 5000 
15 5000 5000 5000 5000 
16 5000 5000 5000 5000 
17 5000 5000 5000 5000 
)8 5000 5000 5000 5000 
19 5000 5000 5000 5000 
20 5000 5000 5000 5000 
21 5000 5000 5000 5000 
22 5000 5000 5000 5000 
23 5000 5000 5000 5000 
24 5000 5000 5000 5000 
25 5000 5000 5000 5000 
26 5000 5000 5000 5000 
27 5000 5000 5000 5000 
28 5000 5000 5000 5000 
29 5000 5000 5000 5000 
30 5000 5000 5000 5000 
31 5000 5000 5000 5000 
32 6000 6000 6000 6000 
33 6000 6000 6000 6000 
34 6000 6000 6000 6000 
35 6000 6000 6000 6000 
36 6000 nOOO fiOOO 6000 
37 6000 6000 6000 6000 
38 6000 6000 6000 6000 
39 6000 6000 6000 6000 
40 6000 6000 6000 6000 
41 ~6000 6000 6000 6000 
42 6000 6000 6000 6000 
43 6000 6000 6000 6000 
44 6000 6000 6000 6000 
45 8000 8000 8000 8000 
46 12,000 12,000 20,000 20,000 
47 12,000 12,000 20,000 20,000 
48 8000 12,000 8000 20,000 
49 8000 8000 8000 8000 
50 8000 8000 8000 8000 
51 8000 8000 8000 8000 
52 8000 8000 8000 8000 



POSl-PkOJE:CT f- LCJr.b AT i,r1LU t:Rtl:K C LF SJ ·--- - --·--· ---·--- ----···· .... '·-·--· ,,_ __ ,, ____ . __ .,. .... - ....... _ .. ,._ ,,,.- -- -·--· ... ~ .... ·-

1950 12856.0 8578.6 8l112.1 8.576.2 9062.4 9035.5 6CJ96.3 qoo& .. 4 8203.2 s211.o 8218.,6 8202.0 81'16.7 
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9330.7 9..S~O • 0 8495.b 6':>19 ;6 78~6.5 7870.6 7892.,1 7'l13.6 6220.0 &c.2·1 .9 6241.1 &254.3 62&7.b 
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7999.2 6383.b 8tJ35.2 l:lbOb.2 6006.2 8144.,9 8254.9 12000.0 2038~.4 3005"1 .o 18671.0 19266.0 18657.o 
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9371.9 938&.9 9LtOb.3 9427.o 8675.7 8662.2 7b74.,5 7895.2 6844.3 6442.8 6221.0 &239.7 &252.5 
0013 • .:; t>t>C:::f.t bb'IC:.-' bb~b. '1 ti~':lq.u b'fUC::eJ 6474.1 6141 .B---c;t1fl. l 7206.4 831q.~907B.4 8560.I 
9.Bo.s 8414 • .5 9007.2 9220.5 t99bb.8 25071.0 t9b8b,.O t4943.o 17329.0 188tH1.o 12771.0 11029.o 1soa6.o 

1~:>~ 111'1~.u 1u~~u.u tH'f:>.~ tl:>co.o 9~-'l•H q1:Jtj.q tJ'#9H.u 'iUUlett ac::62. 5 BFB.3 8207.l 8220.9 ~234.8 
9298.3 9308.1 9328.ll 931rn. 9 8613.~ Hbl7.o 6642.6 78!>5.4 6813.2 bti26.8 6760.4 &220.4 6233.2 
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1954 8844.2 8691.5 8494.6 8189.0 895t&.9 8955.3 6951.6 8951.3 8~1 s. q 81'H.7 821"2 .. o ij~'2""6-:7i-8~ 3 6 • q 
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6616.6 6633 .. 2 671b.6 6141.5 6966.8 7511.3 8~'!11 .5 9331.1 6814.3 7223.6 rSq6.4 7414.4 71160.l 
8959.,1 6..S8~ .1 8.Ho.o Hc95.o 1ll123.:$ 24GOO.O 24000.0 24000.0 23000.0 1626&.o 14000.0 t3o57.o 95tit,.O 

1955 6663.7 8624.5 8460.4 8466.2 q102.q qo31.1 9032.q CJ0{0.,4 62""8~ .. q 82 71.6 e21q.4 8264.2 m1.a 
9410.1 9430.0 9lllb.2 9424.H tlb91.9 H702.7 7976.0 7933.9 b87l4,.2 6869.9 6245.9 ·&258.l &270.4 
7316.2 6652.B 6666 .. 6 6660.s 6604.q 6715.o 6801.9 7<"148.5 6390.2 6b93.3 80~0 882603 8544.8 

10048.7 9389.7 8636.4 11326.7 22bl4.0 20900.0 21tftl3.0 26071.0 37243.0 19b71.0 15029 .. 0 12214.0 10993.0 -
ICJS6 8145.3 8535.1 8431.9 8089.2 stJ7o.3 8941.8 89!8.9 8HS!.6 8196.3 8160.4 6195.2 8210.0 7460,.0 . Q318.6 9334.4 935b.5 8502.& 8b5<J .. 5 7870.9 7891.I 7912.6 6224.5 &235.5 6248.1 62&0.8 &273.5 

6632.o 6646.4 6661.o 6675.7 6512.4 7488.7 8010.3 10393. lrb82'1:b 8567.S q657.9 8340.4 7897.5 
9430.& 15314.2 32000.0 31229.o 31429.0 26711.0 2bOOO.o 20729.0 17714.0 16000 .. 0 22429.0 21857.0 16000.0 

14157 8741.1 8744.2 8469.7 8453.5 9106.3 qos6.2 'Hl54.6 9049 .. 6 6315.6 8267.6 B~92.9 82'57.2 !270,.8 
9373.9 9389.1 9408.2 9426.0 8694.2 8704.1 3727.7 7937.8 6H76.4 6874 • .5 6250.7 6262.6 6274.6. 
73\F',."'1 6645.2 6659.o 6672.9 6sa2.o 6844.9 7244.3 8512.3 7853.,8 9001.1 8492.7 eo54.o 7002.1 
87<.rr .! 65b7.9 883H.7 17436.5 20957.0 209~'3. 0 20BC:!9.0·t9100.o 21143.0 !8914.0 20b43.0 20011.0 2t!029.0 

1951 10333.o s921.o 8744.9 8772.B 9276.3 9182.4 9f 2o.9 , 9o55.2 8'384 .6 8tH5.2 8413.1 8318.,'7 8273.9 
94.11a7 9395.3 9382.3 9'.iqo.o 8b34.7 6b49.b 8651.7 8&&1.2 &au.a 6832.2 6ij43.2 6850.2 &865.2 
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1959 7601.1 8532.4 8513.6 7596.1 9628.6 8999.5 B9io. 4 8101 .. 6 8192.i 6157.9 8185.9 8276.9 7525.8 
9375.4 9386.6 9Li01.~ 8542.b 6b91.b 6721 .. 5 7925.4 7929.5 6871.9 6234.1 624& .. b 6259.l &~71.7 
6630.7 6645.o 6706.4 6727.4 6540.8 673305 8356.1 9663.4 6905.7 72<B.6 6998.5 7392.5 7682.4 
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9405.2 9419.7 9qlt.a.5 9424.l H&90.2 6&99.,J 6711.J.3 792203 6873.8 &882.0 6890.4 6249 .. 5 &261.7 
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9402.0 94lb.q 9435.5 9455.2 8712.6 8109.6 6733.1 7942.8 6t:s92.9 6900.4 6275.q 6287.5 6299.1 .... m 

0 N 
7365.1 6701.0 6713.6 6726.3 6611.3 6705.5 7550.,9 8113.1 7585.1 7761.3 11351.8 10372.6 8700.l .... w 

23242.b 26543.0 2312".o 27186.0 260!>7.,0 23000.0 23000.0 23000.0 23429.0 23571.0 14886.0 12051.0 13871.0 w 
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... - q~ll..!L-9.4J9.t 9141.ll.d 9494.i._ .. trn~.9 a101.1t at2.s.u tH39 .. 9 6t17~.AA 6HBl,t.2 6</lj,l 6974,t> b987.4 
7421.4 7435.o 747o.4 ?493.~ 7b10.ti a210.b 9c17.5 9073.~ 6~62.~ 6935.1 ecs3,4 9093.~ 8379.l 

. ~ .~ ... JH4i.a 10.93.1.-3 2so.Q.O .. JL.25!J.O.U.u 25b4J.o cbooo.o 22c::oo.o ~1.0.1.1..~ coooo.o aoab.O 14100,0 13q29.o 1545·1.o 
1962 10429~0 8451.1 8456.7 846b.~ 9080.9 900l.1 9017.~ 9031.~ 6295.3 8259.1 . 627~0~ 828S.3 8~96.b 

9402.0 9Qto.9 9~35.5 9455,, a112.a 8702.b 873j.1 7u9j,q bU9,.b 6900.~ 6'37.l 6~q8.q 6?51f,d 
7364.o 6659~3 6671.7 6684.j 6~71.j 666~.4 7~1o.6 8133,0 7~5bo~ 713c.a 11j5l.~ 10~1~.~ 6b99.7 

____ ....2Jl.SL9 2t>s1u.o 23129 • .U..27166,0 26057.o c3ooo.o ;;:3000,0 ~Joou,o c?3'629,o 2.3~71,0 l4HB&,u 12057.o 13671.0 



_ _l 9.63._ . .915 0 • 0 81.1JuJL ___ ftbl.2.fL_J:!~56. 4 ~~2~.z '?JJQ.lf .... !l_99J&.J _ _9!L}~_.J __ 8c!~~ _fic!3b .c! Bc51!'4 t\.E_?_q. h - Bc!(b .. t_ ------
936U.4 9373.7 9)93.0 9tU2 .. 7 6b84.1 RbQb.b 6 J?c. r;, 7tJBJ.o btl6!J.q bbtltj.j bhb.S.!> bi:!OU.~ b~lc!.tl 

- ·--~- 1.26b..5..._ .65b3..5__ k111..!L. b!>9C! .2 __ .fl!Jb. •. t ... !L .. -625.C.~.--JidJJt..J. _l.Q~9 .•.. ~L- !!J.l.L.J __ I/ ?u ,<. 7u9fi'1 1~.L'h.14 7bbc.1 
9b16.b 14450.b 38143.0 32571.,u ~7uoo.o c514.s.u c!1tlJ'4.0 ~3u71.o c!OUOU.(J l4bttu.u 13~4~.o lOH~'l.O 1097'1.U 

196Q 893£1.1 8113.l 8t1Z~.a 8~6lal !Hl.Q~ •' B~u!4.~ B~fl::h~ B~3fh~ 6.;:1~.z 6~ll1G fj~Jb1'4 f!l9:;z 1 u ,,,U'l1t! 
9314.b q)Jl.3 9344.7 8433,t: 8b4U.c! 6bb~.j 7ti26.0 7b4U.C, bti3b • . , blb!> .. J 617!>.u bl7b.b 6191.1.J 

___ ,.11ss2.s b5b1.3 &')8ti.7 _.b.biHl .~ b~a~.u bll.il.J b.Sb I .!I. __ .Q.!26g • 'i 7f25fJ.J l~ZOlal 10!2'fl.~ 9~b~ • .!! ~c!O~e'I 
8994.4 24634.2 24671.0 16929.( 19757.o 1812'1.0 15100.0 cOIJOil.O c!OOOO.O HOOO.O auou.u aoou.u tiuoo.o 

!965 1012.1 ago!.ta 8511 .. Z 8~HHJ.l 902~.2 9..0.15. u 2U2!l.~ 21.Hti. l 8~3::i.~ tHZ!J.u ~ 11,. b B 1 z~. ·l fH~Y.t! 
9300.b 931Y.2 9340.4 843c.• 86Jb.1 8b5!:>.4 7Hlb.U 7 83b. 'I 6ts4.).b 6164,.U bl9b.!> 6c0Y.U 6c21.l 
6602.~ 6b2D.9 bbbl:i ·" &bBb.f b~Do.l blli!:I.~ Ii!21.IJ 81J3~.~ fU3~.b b~,~.~ b~11.g Zj1!1.li! ~~z~.1 
9628.1 9630.0 9368.2 697th' ~2t!.2'1.0 19671.0 .SO.Stto.o ~0.) 71. (J coooo.o 819c!.IJ dOtou.<.i 1894j.U cSlJtU.O 

---1966 1508b.O aaz~.z a1za.~ B 51 U .: 8~!B.b 825~...U 823'1.~ 8~:Hlj.~ 8~1Ji. b 8~1ti.b fh!2~. !:I H~3l.~ H~~B!.~ 
9353.3 9370.5 9390.7 848c.rc 8tJ8q.1 870c.O 7tHd.b 788.).i' btH~b. u 6c2j.4 6c3~." 6c4t>.b bc~ti .. 3 
6b33...L ""''b. e b1JO.l b13u1. ·l b~03.3 bbOb.!i b914.U Zb<l~.~ bb2!:l.3 2b11.~ HbS!~.1 IHH!~. l 1~HU.~ 
8297.1 8183.2 6262.7 852 J, •. , 13304.1 22'114.0 1tHs4j.O c2b2Y.O 20000.0 lllAb.U 12~1~.o 12.n1.u 10314.U 

I SUal 8218.6 81i16lil.S 83lHI. J 1"~ a.s 8b21.I 8H2~.l 820~.b BiHHi.1 B~Q~ .ill B2B1.g H~zg.b 6.:!l2.~ 1~H.U .U 
9378.4 9398.0 8489.4 8~0l.5 8'112.9 7tibH.1 1&61.4 7C,Oo.H htl9b.O bt!22 .. c! b.c!3't. u b~45."i 6~s·1.~ 

--·-· ---6.b.O.Jl..!l 661'&. 8 6bl2 .. 3 6b6l.~ bl81 .g 613~.1 801~.~ tHHH.g 1~~~ ... tl 1.3~j.!t ~b9l.!:l fHlZb .1 ·z~3~.~ 
15617.9 8590.2 9511.:.3 2638t,5 ~7109.0 ~soq.s.o !>4ts71.0 .SObOO.O iObttt.U c9071.U 17157.0 12l.171.0 10631.0 

. 19&8 !lDl. I 8518.2 8,UUI .g 185 l,2 9L11l.l fi21b.l 891b.Z 8~f.U. l 8~Cz1.~ 6t!tlb. b_ B~1~.1 fi~Dl.1:! E~2~.~ 
9418.9 9437.~ 9455.8 854~,q 6736.7 81&1.l 71./21.1 1'139.b 6Y4~.3 6'l5S.3 6~91.1 b.SOl.3 6.H l .& 
1318 .1 6821.S 6bll2.6 611 I~ l 6'602.0 .6"9~.& Zb01.d 1a~g2.,a Z~ltt.l 111fJ.. Z 8~.HlZ .~ 82~HI. & zziu .g 
9468.,6 13971.7 25857.0 2498b .. O 221!14.0 2014.S,.O 16751.o coooo.o couoo.o auoo.u 8d4l:i. 0 sooo.u 8000.0 

19b9 1159.l fil:li* .. l 1881.8 1Y2d.a 828b.b 82l l .~ 8~1ll.~ 8Ulti.~ 815l.~ 815..\.1 fUtll.~ 1.!itu:. ~ z:u~.g 
9305.7 9ll6a;S 8413.9 8436.4 7788.4 7HOY.b 7b3c.1 765Hel 617ij.,6 6195oU 620Y.4 6227.4 t-11!42.8 
6608.7 -6612.2 t.ta93.o 611 t.8 I 
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8667.4 8693.9 8716.5 87 ~' .1 8071.4 8097.Y 8120.5 81'4H.b 6'f0Y.c 642b.l 6"'14.1 &465.3 648c!.6 
686l.o 8059.l 11120.0 135•1.8 J2Y2ll.~ 10~b~.~ bl.IOU. 0 b'*11-~ b::.12.l b~3l.1;1 t::lg!i.~ bi!lti.l Zl11.Z 
8b14.7 1)144.6 8Z84.8 81 H ·" 8bbb.j 8~4~.b aooo.o c!OOOO,U 20000 .. u 8000.0 8000.0 8000.,U sooo.u 
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8641.8 9o44.3 8b52,0 8b) l . 9 7984.9 799'1,.';J 801U • .) 803i.1 6j1tj.3 6327.U 6.S41.2 635b.O 6.H l .8 
6lli.I 6161.6 61L\9. I 68Zl • ~ 6!>1U.2 b!:.1~.~ bbB~.tS b~Zl.!i ta1.1ou.u 7Ub~.t! 2aal.fl 1ti~l.l 822S.fl 
ll45l., 8472.7 8864.3 77'c!• • 0 834C:: .• 3 10!:>9H.,b lObSc.,,O 214:!80 •. , 2ovoo.o ~2~2t>.O 14~Hb.O 11029.u lC}'.139.,0 

l - lJUl--UQz..L_-8..l! S • 1 8Sll.4l 841 M c 1 2081.t.a 9Ub1.Z 2u5b • ..\ !H.l!i~.~ 8Jl!l.t1 fijQ~.~ tUZ 1. ~ 6J11.Q ~l2l.a 
9443.6 9438.8 9456.7 941'4. 7 8749.7 875!>.1 8767.0 8789.1 b~2!>.4 61./35.7 b'.131.J .1 6952.4 6284.0 

------1.JA~ .9 llbD.b 6bA.b.O .6bb~.2 b52~.a 8281.U 8~2b.,1 ~13b.~ 2lu~.~ 1!11~.~ 9tz2!il.~ 6~!HI .li 1Qli9~.l 
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9336.5 9355.1 937b.4 8 f<>H .3 6b71.4 BbtU .o 1Hbt!.b 7(j8c:!.b bb1~.b 619Y.2 b~ll.~ b223.9 bd3b.3 
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9321.7 9343.~ 8431.ts 8 •!:lf.2 7b01.U 7ijt'l.e 7b3<1.~ 7b5b.!> 6177.3 619U.l bcOl.b bclO.ti bc:!2J.ij 

b58U.41 b~9li.g bb3U.1 bB 1.~ {lg~~-~ fl~~u .1 1~ti1.~ ~~Q!.l.t! 1~HHi ,!;i 2!:12~.~ 6~~ij.~ 6U'l~ 1 ~ fl28!Jal 
7549.6 7992.4 7781.9 8.H6.2 7~7~.b 7671.Y Auoo.u c!OOOu.u ~ouoo .. o auou.o RUOu.u AOUO.O 6000.U 

_li15-._ b7JiJ.-.l._-8551J_8'-7H.3 7 ll.1 .. .L_fi.b.~9. b 89U....l IHR2..~ lHl~~.u 8~~.L l ~'~2.2 ~~4o.z 7~Llq.u 7~5~.l 
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19-7~ io28b!O. 9071.u 8H70.~ 8~1~.9 9U5':J.c A95d.9 ff~Otl.l 888~.q A14j.1 Hlqj.7 HlSj.~ 6164.U 6J.7j.1 
9297 .1 9311 ;,--·-9333 .. ~--a ~: 1:s -8b3J;-r-·a6si:l.4-·7H2·1. 4-7t141:il"bli.4-.S:t\6ITti·-.-o-b-l 91. u ocoj.!:> oct b.1 

---~5.7.L'i_f?~.89.-Z~g~3 61~1.'I 6.?2c,4_7.lO':J.ij 7b3j,c:? 7b67.b 6199.9 74SY.u 61!::>7.5' 7150~.S 705~.I 
7781.H 8380.0 a210.q KjUa.~ 8blc.J 9c:?ob.c 14J.4H.d ~ouoo.o c:?Oooo.o Hooo,o aooo.u aoou.u euou.o 

1977 sQoo.u o;oj,9· 1;ag,3 I?4J,H 903u,5 9026,b B72b,H 8141,/ 8J5l,7 6J4':l./ 6$2~.~ Aj!Y.~ 7':JOc.9 
9422.1 9434.4 9442.8 1~2a.1 8721.b 874~.o 7yo2.1 7920,9 6917,4 6c47.a 6c5H.9 bi70.1 b281.4 

___ ...... 6b._'!.5..3 6b51j,Q 6b79.~ ,101.0 Ed91;4 6':J6~tlj 7557,3 8c!.7b,Y 7blH.3 HcSc.9 9'161.l qu0'/,9 6!>27 .. Y 
8597.2 .10160.7 25514,0 2£229.0 ~2~8b,O ~1.S2~.~ 19':114,U cOUOO.O 20000.0 6000.0 9~77.0 14071.0 13534eU 

-1.978 8iZ.J..._'L_~93U.1 8~16.4 J~95.2 917~.~ 9109,~ 907~,0 9U6j,H 8jlY 1 9 6j0H,4 8j07.~ 8309,9 8j0U,S 
9403.8 940b,9 9413.0 )q2~.l 868~.4 Ab90.H 8JOJ,8 8726,2 6b7J,5 bij6f,U 6YOO,b 6914,j 6930,1 
7329.2 7339,b 7355,b bt6Q.8 653U 1 9 6(0J,l 8~94,1 8U67,~ 6000,0 6089,\. 6(3b.O 6§bU 1 2 7J4~.~ 
~!2~~s 8554:0 85&1.b BL99.9 5q4~.2 aJos.~ 8139,ti ~ouoo.o 20000.0 aoou.u auoo.o 5000.0 aooo.o 

-1.91!l.--'-l~g.5 8025.4 8499.c 1~12.3 909~.9 9o5H,H 8984.7 HqSb,1 8~39,6 8~4~.c H~4u.~ 8~34.7 7q3~.o 
9361.a 9374.~ 9394.7 ijl6b,2 8682.9 8107.1 786H.~ 7B87.9 bb7H.Y 6clb.l 6~21.Y 6~3Yati 6~51.7 

-------~~b~0~5~·~5..__~6~b~2~S~·-G--6~b~5~3~-~4.__~o~l~0-5~·~0--=6~4=8~~~•~Q--=67~5~~~··~0~~7~~~0~2i·~6--'6~G~7~¢~•~j:..._~7~9~1~4~,7!...-~7~4~2~7~,~~--~7j~9~~~·uj~~7~1~2~9~,~4--7~b~6~~~·u7 ____ __ 
9182.4 9128.l 9139.7 1~•9u.4 26Stq.o ~4800.0 ~002Y.o ~ouoo,o ~ouoo.o aooo.o 8000.0 aq21.o 12~59.0 

1980 8818.3 9085.] 8722.5 ~'21 9 4 9~17 8 9 9177.Y 924q.9 9U99,0 8391,b 6J03 1 ) 8~89,9 6,73,9 8,b,,S 
9365.l 9374.7 9382.5 '1~9L~2 8b6J.7 8b73.3 6ob4.2 8701.1 bij53,4 6H67.9 b~HH.~ 6b9~.7 6~6c,9 

---- ___7300.ct 7l17.3 7lQ1.l tig99.4 6e>97.5 7211.g 834tt.4 617q.9 6595,9 842,,.q 1b3{,q 8997,7 7959,~ 
9706,4 9730.c 25596,2 1ot4J,o 33014.o ~3~00.0 2192~.o 2000~.u ~~ooo.o t1uoo.u 6G17.o 19000~0 19180.0 

_1981 9849.0 8918.2 8753.l Hbl3.S 919(,( 915,.b 904q.7 Qu6q,J 8j4/,, B<Sij.~ Ae1J,? 8G1~,u 8~20,8 
9J3b,3 9384,C 9436,0 '1472,9 8751.~ 8776.0 8749,2 672b.6 oa~b.b 6U80.9 690~,9 692G,2 6599,9 
7131.8 715b,S 7185,1 ~740.b 675b.J 9USU.~ 209,.1 8~4d,6 6ij0<,9 6901,l 6693,3 6U24,9 7151.o 
8225.4 10917,b 11541,7 Jb700.0 38600,0 36157.0 40129.o 57U2Y,O c4971.0 17Y6b,O 14~00,0 12100.0 11~56,0 

_1982 8790.8 874f4s0 8768.8 6903.s 9187.,9 912.$ .. 1 912~ .. ~ qu6H,7 tUOS,S 8~6.S.9 8~7~~.1 8282.l 829~.u 
9412.o 943U,O 9447,5 9q6S.1 8742,4 87bc,4 8709.2 Bb7~.1 6~16.1 6b30~ij 6ij4~,b 6H67,b 6923.U 

___ _.L7311 8 1 7327a1 736U.5 t714 8 4 651C:.9 7035.< 8q70,3 901U,1 l.>903 • .S 77'f4,6 724t>,U 8006,.5 7693.b 
8389,1 asa9.l 891~.& i4476.a c3b57.o 1602~.o t4q71.o 20000.0 ~oooo.o aooo.o 1St>9J,s 26557,o 167~9.o 

AVG 8661,0 8580.7 0424.8 
932Z.1 9317.0 921~.4 
6916,1 b822.6 6979.b 
9655.3 108&&,0 14175,4 
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f 91fS.3 

9014.1 8977.S 8697 1 6 8707,.S 8216,7 8204.7 8207.7 81zlo0 7971.0 
8567.7 8475.l 818~.l 8064.U 6746.3 6507.9 6q27.l 638j.7 6354.4 
6795.q 1c19.1 ·tz4c.~ s4z1.1 100~.s 7~9~.~ 7961,9 7H5':J,6 11a6.1 
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__ POST"'."PROJEt;.!.. _t:LO~S AT GOLD CHEE:K (CFS) 
·•· ···---

1950 12as·&. o 857 8. 684i l .1 6376.2 906~.4 qo3s;!> R99b • .5 900b.4 Ri03.2 8d7:0- 6i:!1ti.b f120t!.ll 8l'lbe! 
9~0~!~ 9l2b!O 9346.0 8399.b 8b61.0 8671.b 7"/'i3.1 1lbo.1 bo2'1.4 612ij."4 bl3b.b 6 ! SI:>. b 617b.b -
652b.9 6544:!.9 65b4.5 659b.o 640H.7 703tl.1 7b5t!.1 7o<n .~ 6.Sd!:>. 4 b~f:1U.!> 6G0t>.9 7~50 .. .:> b96!>.d 

-- ·--· 7§53, 0 797714 818014 9U46 11 8.55.51'1 8767.'l ~!>27.7 c:ooou.u ~ouoo.o cUU00,,0 6000.,iJ avuu.u HUllO.O 
1951 sooo.o 7084.5 7571 .. d 7l82.C! 8t171." 6tJao.c Jlj~'I. 3 79b':l.&f fll6~.c;i R l 7b.'1. li19!.q 7340.!l 7.!Jnu.o 

9.lli.a.L_™..J_ 8 3 9 3. ij sgn,& 11~g.o 777516 7Z9b-at> 1tH7.S oltf'4.7 6l~t!.5 b !6!:> .. 1 6177.9 6ll.Ju.•; 
6546.7 6587 .o 6b60.l 6795.5 6Cii.i~. 0 8059.H R251.7 716'1.0 oa:!LJO.::S 7 bi.11 • .s blObeb ld4~. I 694t!.v 
19iUa. !l 8311.~ fHU~.z 6ti2S.ti Z~tB.2 a1g9.~ e,s~.~ ~0!,!0~\11!1 ~O!J0~1:U ~2b42....b lBt>I1.o l9~Bb 1 0 t.6bS ·11 U 

1952 9229.0 862&.3 8443.4 6.B9. 7 9071.i.~ 905H.c 8979~1 8991.2 R~Sb.,4 6t!37 • .5 fi25U,.fj 8cb'4.3 'dc77.'i 
~311.2 -2.Hb.9 2Q2b.l 2Q21.0 ~H~1~. Z R~6~ 11 ~ Tl1~.~ 1Z9~.!l 6H4> 1 H 6b4!.~ b!4'11l4 blb1 1 H 617412 
&530.2 6544'.2 6558.4 6~72.b 627.!J.8 6.)21./ td9j.l bbbti.I 6H5c.9 7J,L!!j.o 82hc!.5 9.07~.9 6!>59.7 
Cl3Z!l.1 8~U~.a !lQQS.a 2Z19.1 Z1U32.D ~S!.171.Q l92R2a!.I ,o~OQ.Q 20000 ... 0 5!0000110 b000 1 0 Rooo 1 u 140t1410 

1953 11143.0 f0j90 .. 0 8145.3 8528.tt 9231.b 915H.4 699d.b 91J81.d 6t!6c.,!> HlCJ~.3 a~o1 .. 1 8220.,9 8c::::SLl.H 
!li?~a.1 !U2~.1 !l~b.9 !l~~u~.!l ~ttl~.2 tit1U .~ 6i;z4~.$;! 7l~o.l 6~1~r,U b82H•~ 6~44.~ 6L4~s' b1S~ 1 ~ 
7279.l 6534.6 6610.8 6732.,7 7b70.9 8b73.:S 6481::1.4 9c8H.4 &t>Llc.3 872!>.8 7tHl.O 7e3U.1 763!>.,U __ .., ... tHHl~.fl n~Jl.Z 1131~.~ 14153.tt .:S~4~.~ t::1~5l.~ 172.li. Q ~0000 1 0 ~0000 1 0 c!OU00 1 U 151.129.0 14~11 1 0 12~2t>.O 

1954 8844.i 8691.5 8494.o 8389.0 895q.q 895~.j 8~51.b 8~51 • .s 6c1~.'I 81.97.7 8~1~ .. o ec2t>.'4 8c3b.9 
~3gz.o !Ufzl.l !ll~g.1 ft9~~.Q ~Cl~~.u s~z~.o 1lB1.'2. 780·1.1 btlQ(/.~ bl3tf1l (,'i.&ti.!7 6151/!j bl7c.O 
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Table 27 

AVERAGE WEEKLY ENERGY PRODUCTION 
FOR DOWNSTREAM FLOW CASES 

WATANA 2185 AND DEVIL CANYON .. 

Average Energy Production ( GWh) 

Week Case 1 Case 2 Case 3 Case 4 

1 131 131 131 131 
2 130 131 131 131 
3 129 129 129 128 
4 126 126 126 12fi 
5 142 142 142 142 
6 142 142 142 142 
7 141 141 141 140 
8 138 138 138 137 
9 130 130 130 130 

10 130 130 130 130 
11 130 130 130 130 
12 129 128 128 128 
13 125 126 126 126 
14 148 148 148 148 
15 148 148 148 148 
16 146 145 145 145 
17 141 140 140 140 
18 135 135 135 135 
19 134 133 133 133 
20 129 128 128 128 
21 127 126 126 125 
22 105 }05 105 105 
23 102 101 101 101 
24 100 99 100 99 
25 99 98 99 98 
26 98 98 98 97 
27 107 106 106 107 
28 105 104 104 104 
29 104 104 104 103 
30 103 102 102 102 
31 97 96 97 96 
32 99 98 98 98 
33 100 99 99 99 
34 102 101 101 101 
35 70 70 70 70 
3 fi 73 73 73 72 
37 75 74 75 74 
38 76 76 76 7 fi 
39 77 77 77 77 
40 98 98 98 98 
41 99 99 99 99 
42 100 99 100 100 
43 100 100 100 99 
44 99 99 99 100 
45 100 100 100 101 
46 lCH 101 101 101 
47 101 101 101 101 
48 89 89 89 8q 
49 89 89 89 90 
50 89 89 89 90 
51 89 89 89 89 
52 89 89 89 89 

Annual 5765 5749 5754 5742 



Table 28 

MINIMUM WEEKLY ENERGY PRODUCTION 
FOR DOWNSTREAM FLOW CASES 

WATANA 2185 AND DEVIL CANYON 

Minimum Energy Production (GWh) 

Week Case 1 Case 2 Case 3 Case 4 

l 131 131 131 131 
2 118 128 131 128 
3 118 117 118 117 
4 119 117 118 117 
5 129 128 128 128 
6 129 128 128 128 
7 1:!3 128 128 128 
8 129 128 128 128 
9 119 117 118 117 

10 119 117 118 117 
11 118 117 l:i.8 117 
12 118 117 118 117 
13 118 117 118 117 
14 135 133 134 133 
15 135 133 134 133 
16 135 133 134 133 
17 135 133 134 133 
18 124 123 123 122 
19 1:t4 123 123 122 
20 124 123 123 122 
21 124 123 123 122 
22 97 96 96 9o 
23 97 96 96 96 
24 97 96 96 96 
25 97 96 96 96 
2S 97 96 96 9o 
27 102 101 102 101 
28 102 101 102 101 
29 102 101 102 101 
30 102 101 102 101 
31 97 96 96 96 
32 97 96 96 96 
33 97 96 96 96 
34 97 96 96 96 
35 73 73 73 73 
36 73 73 73 73 
37 70 69 70 69 
38 70 69 71) 69 
39 70 69 70 69 
40 91 91 91 90 
41 91 91 91 90 
42 91 91 91 90 
43 92 91 91 90 
44 92 91 91 90 
45 92 ~l 91 90 
46 94 101 101 101 
47 101 101 101 101 
48 89 89 89 89 
49 89 89 89 89 
so 89 89 89 89 
51 89 89 89 89 
52 89 89 89 89 

Annual 5471 5434 5449 5417 



------------""""----··--· --------

' 

Cl'?'S.RP..., Tt::. ·P,E:: ~E ~ 01 ta. 

\o ~ A."Tt~Ff /v1JNtMUf.'1 

e-tJt:P-G'I DE i\1 AND 

Cf-\ec:.K ftV.L.~ tu..~ ve 
REQUtRl-~\et.fiS AR~ ~Tt.S.J:rtp 

Cl.la.K AG:AtNt;,.j /l1~)'1fl't(.H~1 
f;1.J~(J..f,y )) f:M ~"''D 

. , 

I 
~A f..2 e: /tt (NI n1 CJ. IV( 'e;J E= R (:. y N 0 

A(lf'i) ])OYJtvSTkEAM l=t-ow 1----.. ~FWt.V oR. 

l=>RINT OIAT 

,fl~ tRE;n-l&VTS ~ATIS~lf::'D ? b~y beR,rr 
~~f.:-::;~~~---~~~~~~' -
"'ff;~ 

PR11vi Ofj,r '/Utrl1 
\IE-5 -; Opera.ft~ 5c.<fYln1'<J 

.... 

~ NO 

EXHIBIT 1 



t 
J 

l 
I 
I 
I 
! . 
I 
l 

I 
l 

! 
} 

! 
·'· i 

~ 
... 
·i 
i 

::-.. 
~ 

~ 
. .l 
i 
I 

~ 
' • l 

~OC1~ 

. 
I 
t· 
t 
I 
I 
l 

~ 
\o • 

~ 'l1 

j 
1" 
~ 
~ 
~ 
~ 

tA'J() ...... ~------

t 

.. 

1 

I 

4/)0DD . 
J 

• i 

' 
AllERl:l6E 

/ l=/.lf:R..6 y 

• ftflNIM<.A,1111, . ENf::.R.'6/. 

.t/ 

: 

4 

t 

iJ;1t 
, ' 

f 

' z. 

. .. 
t ... . 

I 

I· 
t 
' 

m 
x 
:c -tD 
=i 
N 



,000 
i 
t 

~ 
I 
I 

~ l 

\!J 
' 
.l 

' ....... 
! 

~ 
~ 
~ 

~ 

~ 
pl»O 

~ I 
' 

" ~ ~ 

~ i 
t 

j . 
! 
i t. 1 

I· 
I 

I. 

1 . 

" ~ 
~ 
~ '· 

~ • 
1 • 

' 

400af I 
·3~000 

. 
I 
I 

l 

l 

I 

A\le~Git~ /;-NeRb.'j 
I 
I 

I 
I 

' ' 

Z18S-
1Anl> -

D£,I//(... : CANyolJ . 
I • ..I. ' t ) 

' I 

: 5'14-5" i ~whir~ ~Atlti 
; l 

I 

I 
! . i 

• j 

1. 

1 •. 

I 

. . f'JH N 'jM v.1~ 1 
t ..,_ t 

~NERG.~ 

.. 

~EQ Ir. I . C f.s ~ J'>f(/)'111. 
I 

'I 

i 
l • 
l 

~ . 
I 
j 

I 

l t .. 

1 .. 

f · I 
t I 

m 
x 
::c 
aJ 
=i 
w 



,.,,.._. 
~ 

GoXJ· 2 ... 

~ Av'E~AG.Er GNE~6y 

I < • ... __. 
0 
r-
~ 
~ ~M1WIM!..\N1 f.Nr:.R&.f UJ 
< .. 

• -w 

I 

\!) 

>-

'° I ~ 

r- w ~000°"'" 

< 
! J.lJ I r 
l 

I .J l "t 

I :s 
~ 

t < t 
i ""( I 

I 
r 

I 

l\-, OC>O • I .. 
I I m 

3tjCXJ0 40,cco s9000 ~E)oo >< 
:J: -m --f . 

Re~v.· 1 rnv1ev-A- (wee~s 41~<;) JI cfs-uJee ~ ~ N 1 n t rv\ u t'Y\ Dow f\S. -\rea.~ l=low 


	0001-0001
	0001-0002
	0001-0003
	0001-0004
	0001-0005
	0001-0006
	0001-0007
	0001-0008
	0001-0009
	0001-0010
	0001-0011
	0001-0012
	0001-0013
	0001-0014
	0001-0015
	0001-0016
	0001-0017
	0001-0018
	0001-0019
	0001-0020
	0001-0021
	0001-0022
	0001-0023
	0001-0024
	0001-0025
	0001-0026
	0001-0027
	0001-0028
	0001-0029
	0001-0030
	0001-0031
	0001-0032
	0001-0033
	0001-0034
	0001-0035
	0001-0036
	0001-0037
	0001-0038
	0001-0039
	0001-0040
	0001-0041
	0001-0042
	0001-0043
	0001-0044
	0001-0045
	0001-0046
	0001-0047
	0001-0048
	0001-0049

