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IT ... OBJECTIVES 

The major obje~~ive of this study is to illustrate what 

the effects of construc,ting a reservoir wii!l have on- fl.erod 

wavers that woula have O.C'cured na turalJ.:ly wiitho.uct the reser

voir. The study examines two conditions; ac'C'idental flood 

control by a rese-rvoir being operated for hydro:eTec:;tric:: 

power and the sec·ond condition where there is a s:pecific:

storage allocated for fl.ood a:ontroi along with the storage 

required for power gen-era ti:'om . ._. The first mode of opera t·ion 

(accidental flood control)_ will consist of a single purpose 

pro j ~c:.t f-or hydroelec:.tric. power which will begin operation 

at some storage level less than maximum storage (fulJlpool). 

The difference between this operation and normal reservoir 

regul"a tiom studies> is that the beginning storage for a normal 
. -

s:tudy is fulr pool.... The 0-bj ea:.ti ve is to see.=-. how well.. the 

ac·c·idental' frond con-trol- storage cnmpares to~ the second mode 

of operation (flood control- & hydrael'ec.tric power) which- has 

a specific storage for flood cnntrol. This secrDnd mode of 

operation is a multiple purpose project which begins its 

operation at the bottom of the flood con-trol pool.. Both of 

these modes of operation are tocbe ope~ated with and without 

forecast of the April through Septemb~r runoff and wil1 be 

discussed in more detail in secn:t±onr WB?. 

l].I •- Illffi1Hll1UGTJiflN\ 

Since the methodology is of major importancre in this 

study the region which is studied is incnnsequential, .althou

gh various regions wil!l have different seasonal: distributions 
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of runoff ... The author is more familar with Alaskan water

sheds and had data available from various reports,, consequent

ly used this data to facilitate the study. The general 

vicinity map (Figure l)was taken from Referenc::e (1)* which 

was a completely different type of study that analyzed a series 

of dams with vari:Dus purposes.. It shows the Upper S.us:Dtna 

Hasin which will be: studied. along with the vaiours c~lima ta

logical stations,, snow courses, and U.S.G.S •. gaging s:tations •. 

rn order to illustrate the effec_ts:: of a reservoir on a flood 

wave a large assumption was made to facilitate extrapolation 

of the data •. It was assumed that the Watana Dam with all of 

its c:harac·teristics (area-capacity curve .. , etc.) was built at 

the Gold Creek gauging station (U.S.G.S •. No. 15292000) (5) 

and not approximately forty miles· upstream as illustrated by 

Figure 1 •. Physically this assumption c:ould not be ac-comp

lished but for simpliaity in the use of the stream discharge 

measurements it will be asBumed. 

IW •. BAS-IN DESCRIPTION (1) 

"The Upper Susi tna Rive•r Basin contains seve:ral top_~~ 

graphic::. features which provide a conglomerate streamflow 

heavily influenced by specific:~ meteorological events~. The 

basin was shaped by volc-anism and diastrophism, subsidence 

and uplifting, ·block faulting and intrusion by batholiths,,. 

lateral·. slipping, glac:ial erosion, and marine depostion which 

provided the shells and sandstone •. The basin is a .fan shaped 

area comprising about 6,160 square miles and is bordered by 

(1)* Refers to reference number in the Bibliograph 
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the Al!aska Rang.e to the rro:tth,. the Talkeetna Mo:.urrtains to the 

southeast,, and flat,, low-relief areas to the southwest. 

Most of the basiir has· a well-defined dendritiC:. stream 

pattern wi.th a main chanrrel: emanating frOill. glaciaF head

waters in the extreme northenrsegement of the divide. Below 

the gTiaciers,, the braided channel traverses a high plateau 

deposited by aggraded alluvial sediment and then meanders 

several miles south to_ the confluence of the_O.shetna River. 

It then takes a sharp turn to the west and flows through a 

steeply cut, degrading channel until it exits the basin 

at Gold Greek •. The c::-ont:d:.butfug glac.:ial area comprises only 

four pera:ent of the entire basin, but summer glac·ial melt 

provides:-~ considerable portiOn of the total .. streamflow •. 

The mountains within the basin refl-ect the influence of 

the Pleistocene Ice Age,, during which glacial advanc:ement rr. 

oV~er the topography planed the mountains and gave the basin 

surfac.e a rounded and smoothed appea:~:ance •. The highest 

elevation wfuthin the ba!S±n is 13,,326 feet,, and the lowest 

eievation is 740 feet.. The hypsometric·· curve for the area 

above Gold Creek (Figure 2) shows that the basin has·· reached 

a mature stage of development ... - The basin relief implies a 

steep channel slope; however variability of the slope com

pared· to other mountain streams is somewhat reversed •. The 

aggrading c·hannel in the upper reaches of the basin has 

channel sl.opes-:- in the range of only 4 to 7 feet per mile, 

while the lower basin channel drops as much as 37 feet per 

mile •. 



" ~~· 

1-zj 
H 
~ 

~ 
tx:l 

N 

(( ., 

Susitna Drainage Basin Hypsometric Curve 

.ci::I: 

J-
:I: 
(!) 

w 
:I: 

W. 
> 
J-
<l 
....J 
w 
a:: 

I . 0 e __ ~;~.--L-- .-:·=r::·:-:~~j =~ ~~~-t~~~~T~~---~r . . . =J--.. -. : -
0.9 ·-··-. -~-------+·------1---:- ·-·- --·-=1------r-----:t---·-. ~,....:..+-! 

:: :: i LEGEND :_·-:J:: ~- ··:~ :~ _::._-~_:-- ·. : :--t-~-rl-t 
o. a 1 ::-:~::=-:-1 H = 13,; 53 Feet ~.~-~-~ ~_:-_:::- -=--. ==- . 

A = 6,160 sq. mi. ·-- ~ ----- ----· ·-. ---=1=--
. : ... ::~ :::..=-::=~=~~-1=-~-~~~i~~~: .. ~-t= --_ ·---,-~~~~~ =F~ 

0.7 . I I ' : I =t= ~ 
~~j-~~1-~:~~~~:-~~~~:=~t~~~~ii~~~- ~ t:-=-~==~j ::~~~~~l;~·~L-r~~=--;=--~ 

Q. 6 • ' , I I t 

0.5 

0.3 

-··-~ ... 

0.2 ----- --- .. - . . .. 
·- ------- t . 
-- ------1 - .... __ ' . 

I o ---------: . ···-· ·- ...... 
0.1 

0 
0.1 0.2 0.3 0.4 0.5 0.6 0.7 

RELATIVE AREA ~ 

'. 

0.8 . 0.9 1.0 

INTERIM RE:PORT 

SOUTHCENTRAL RAILBELT 

AREA,i ALASKA 
-

ALASKA DISTRICT 
CORPS OF ENGINEERS 

. JUNE 1975 

Q1 



7' 

The flow regi')ae of the Susitna River is seasonal,, with 

"'::f\'2 majority of the yearly volume occuring between May and 

::'.?ptember (See Figure 6) .- Summer streamflow consist mainly 

.·.,~' snow and glac-ial melt combined with surface runoff from 

r'ainfall.. Winter flows are restricted almost entirely to 

c:;roundwater inflow." 

V. PROCEDURE 

Vi',..A. •• Monthly Operation - No Forecas:t 

A computer model was developed to regulaxe the reservoir 

on a monthly basis~, The basic data requirements kSee Appendix 

B) are:. 

1 •. Area-Capacity curve (See Figure 3)- The 50 year 
sediment curve was used for this study 
2 .Maximum Storage of the reservoir ( 9, 624,000 Aare-Ft .,) 
3.Lower Limit for storage (1,JOO,OOO Acre-Ft.) 
4.Estimate for the geginning firm annual energy (Kwh) 
5 .Assume an overalF efficiency of the complete system ( • 80) 
6 •. Tailwater Elevation (1480 Ft.) · 
?.Beginning Storage (Hydroelec:tic:- 8~000,,000 Acre-Ft., 
Flood C.ontrol- 9, 000,000 Ac:re-Ft.) 
8.The upper and lower limit estimates of the firm annual 
energy 
9.Elant Factor (0.50) 

10.~he number of years of data (27) 
11.The monthly distribution of firm annual energy (See 

T'able 1) 
12 •. The number of days for each month of the year 
13 .A flood control.·. rule curve, jjf operating for flo·od 
control 

14.A May 1 water content index for the years of forecasting 
the runoff 

15.The coefficients for the forecasting equation 
16.Mean monthly discharge for the historic period of 

record 

The computer model optimizes the inflow .and the storage 

available to find the installed capacity of the optimum 

gen.erator along with determining the firm annual energy for 

the historic period of record~. Then the reservQir is operate~ 
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TABLE 1 
MONTHLY ENERGY REQULREMEN.T (1) 

Months 

January 
February 
Marc:h 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Energy 
Requirement 
(Percent) _ 

10.6 
9.0 
9.4 
8.1 
7-5 
6.9 
6.9 
7.4 
?.7 
S.D 

.,s • .8 
9.?. 

to determine the maximum regulated discharge for each year 

and wh"ich years have spills •.. The years that contain spills 

are analyzed on a dai~y basis as indicated in section W.E •• 

The model was constructed in a manner such that it would be 

flexiable enough to handle the four modes of operation~: 

1. Single Rurpose- Hydroelectric:Power- No Forecast 
('Appendix B~l) 
2. Single Purpose. - Hydroelec-tricr. Power - Forecast 
(Appendix-B-2) 
3 •. Multiple Purpose - Hydroelectric::: & Fl.ood Control -
No Forecast (Appendix·~)) 
4 •.. Mu.l:tipit.e Purpose - Hydroelectri~ & Flood Control 
Forecast (Appendix B~4) 

Two assumptions that may be noted are that no evapora

tion was considered and the overall. efficiency Qf the system 

was assumed to be eighty percent •. It was felt that the 

amount of evaporation would have a neglectable effect on the 

flood peaks although it would have some ef·fecd: on the energy 

produced. It would be relatively easy to modify the model 

to incorporate this effec:t but the data available was sparce 

and therefore neglected •. The head loss·in each individual 
\ 
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system would be different depending on the head and length 

6f penstock, along with the tur6omachinery, theref6re it 

was simplified by assuming a representative efficiency of 

eighty percent. 

Figure 4 is a diagram of the Single Purpose - Hydro-

electric~Power ~No Forecas1 operation. Figure 5 is a 

diagram of Multiple Purpose - Hydroeleo:tric::.& Flood ControL 

- No Forecast operation •. 

V •. B •. Forecasting of Discharges:. 

In approaching a method to forec:ast the disc:harges 

during the critical time for floods·· a large amount of data 

was researched to determine the best available •. Table 2A 

and 2B show some of the available data for the Susi tna Basirr·. 

The average monthly volume of runoff for the period of record 

(1950--1976) at Gold Greek U ... S.G.S •... gauging station (5) is 

shown in Figure 6. 

Climatological 
Station 
Talkeetna 
Gulkana 
Summit 

TABLE 2A 
CLDJATOLOGIGAL DATA (3) 

Elevation 
(Feet) 

345 
1570 
2401 

Temperature 
(No. of Years) 

56 
35 
35 

TABLE 2B 
SNOW SURVEY DATA ( T) 

Precipitation 
(No. of Years) 

49 
35 
36 

Snow Course 

Little Nelchina 
Clearwater Lake 
Fog Lakes 

Elevation 
(.Feet) mo 
3100 

Water Content 
(Nd. of Years) 

8 

Lake Louise 
Monahan. Flat 
Oshetna Lake 
Gulkana Glacier 

2250 
2400 

_2710 
2950 
6360 

11 
7 

11 
11 
11 

3 
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Maximum Water S:urfaoe Elevation (2200 ft.) 

T + 

Minimum Water Surface Elevation G'l81 0. ft • .) 

o,peration 
A •. If the in-flow is less than that required for firm 
energy-- Generate firm energy and draw on: the storage 
of the reservoir._ 

B •.. If the in£low is greater than that required for firm 
energy and will not inareas~ storage above maximum 
storage-- Generate firm energy and add the e~cess to 

·storage. 

c:., If' the inflow is greater than that required for firm 
energy and will increase storage above maximum storage
--Generate firm energy and seaondary energy up to the 
overroad capaci±y of the generators. The seaandary energy 
shourd reduce the storage to the maximum storage of the 
reservoir unless the overload capacity is not capable of / 
doing this in which case there wil~ be spilled water •. 

D •. If' the reservoir is at maximum storage and the inflow 
is less than the overload capaci.ty but more than enough 
to supply firm energy then the reservoir will be drawn 
down·· to the maximum storage. If the inflow is greater 
than the overload capacity of the generatprs then the 
remaining water will~be spilled •. 

FIGURE 4 Operation-Single Purpose-Hydroelectric Energy-No 
Forecast 



~·~ 

12 

Maximum Water Surfacre Elevati.bnr ( 2200 ft.) 

Operation 
A. 

-Bottom of Fl'ood C~ontrol Pool ( 2181 ft.) 

A j_ T lffi c:_ 

Minimum Water ~urfacs Elevation (1810 ft.) 

B.,Both will be operated as under the single puppose mode 
but instead( of optimizing the mazimum storage as the upper 
limit of operation now it will be the bottom of the flood 
control pool. 

c. If in~low is greater than that required for firm 
energy and will increase storage above the bottom of 
the frood control pool-- Generate firm energy and 
secondary energy up to the overload capac~.tiy of the gener
ator to reduce the storage to the bottom of the flood 
control pool. If the ov&rload aapac2ty is nat capable 
of doing this then the excess water will be stored in the 
flood control pooL. 

D., If the reservoir storage is within the flood control 
pool the generators will be ope1rated at overload capacity 
to reduce the level to the bottom of the flood controL 
pool as soon as po.ssible. 

E.. If the flood control pool is completely filled and the 
inflow is in excesff of the overload capacity then the 
exa.ess·will be spilleda 

FTIGURE 5 Operation-Mp.l tiple Purpose-Hydro:enectric:.- & Flood 
Control-N·o Foreo.aa.:t 
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Since the maximum number of years with snow survey data is. 

eleven years (1966~1976) there will only be forecasts for 

that period.. The snow c:ourses of C.learwa ter Lake, Lake 

Louise, Monahan Flat,. and Oshetna Lake were weighted thirty 

percent, fifteen percent, twenty-five percsnt, and thirty 

percent respec.tively to c-alculate the April 1 water content 

inde~: (See Table 3). The relative weights were based on the 

premise fuhat higher elevations would have higher water contents. 

Year 

19bb 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

TABLE 3 
SNOW C.OURSE ( 7 ) 

APRIL.1 WATER CONTENT (Inches) 

.Monahan C.learwater Oshetna Lake 
Flat Lake Lake Louise 
6.1 5.9 2.9 3·9 
5')2 4.2 4.6 6.0 
8.2 4.8 3·3 4.6 
J.2 2. 7: 2.6 2.7 
4.0 1.9* :t.9 2.1 

10.1 6.2 3·7 3.6 
9.0 9.0 5·7 7.0 
7.5 5.9 4 • .6 4.2 
4.2 5·5 3.8 4.7 

10.0 6.9 5.1 4.9 
5·9 3.8 2.8 2 •. 9 

Weighted 
Value 
4.73 
4.84 
5.19 
2.79 
2.46 
6.04 
7.71 
5.66 
4.54 
6.84 
3~89 

*Since no value for Clearwater Lake it was assumed the same 
as Oshetna Lake. 

The snow courses utilized have a range in elevations bet

ween 2400 feet and 3100 feet.. Therefore only the two climat

ological stations: of Gulkana (Elevation 1570 Ft.,) and Surnmi t 

(Elevation 2401 Ft •. ) were initial utilized in the forecasting 

of runaff •. Through the analysis it was found that the Summit 

station resulted in better predictions as would be expected 

sine~ it closer approximates. the elevations.of the snow 

courses and also approximates the averag.e elevation of the 

total basin (From the hypsometric curve - Figure 2 ,,(0. 22 x. 
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13,326Ft •. ~ 2932 Ft.). Therefore the April precipitation 

from the Summit station (3) for the period of forecast (1966-

1976) was utilized to calculate the May 1 Index by adding it 

to the weighted water content of Aprir 1. 

The May 1 Ihde~: (Table 4) was then correlated with the 

April through September runoff in Acre~Ft., as outlined by 

the SoiL Gonserva tion Service ( 6) •. This reference refers 

to other refinements but due to the lack of data it would be 

impossible to incorporate those into the analysis.. c:onversa-

tion with George P •. Clagget (2) indicated that the normal 

procedure was to correlate the May 1 Index with the April 

through September runoff •. A linear regression was at first 

attemped along with other trials tnat included some form of 

adjusting for antecedent conditions. The product of the 

analysis found that just utilizing the May 1 Index and the 

runoff in a power curve fit yeiided the best results •. The 

data along with the power curve fit is illustrated in Figure 

7. The equation of the line is below1 

Run~ff = 1,955,840.32(Index) 0 •62933 
r = 0.70 
r = 0.837 

Table 4 also gives a comparison of the predicted runoff to 

the ac~ual runoff •. 

V • .G._ MOnthly Operation - Foreca~t 

The reservoir operation by forecast was only operated in 
I 

the forecast mode for the period of 1966-1976 and only for 

the months of April through September. Initiaily the computer 

model would estimate the volume of water required for firm 
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TABLE .4!· 

PREDIC,TED RUNOFF. 

Water April 1 April May 1 April~ Prediated Error 
year Weighted Precipitation Index September Runoff 

Water Runoff 
Content 

(yr •. ) (in.) (.in·~ ) (in.) .tAcre-ft.) (Acre-ft.) (Percent) 

1966 4.75 o.46 5.?1' 5, 922·H:,OO 5,526,633 -6 

1967 4.84 0.70 5.54 7.435,320 5,744,419 -23 

1968. 5.19 0.72 5.91 6,191 '000 5,982,962 -3 

1969 2.79 0,22 2.98 3' 530,,850 3,888,407 
~ 

+10 ()'-. 

1970 2.46 2.14 4.60 5,036,870 5,110,066 +ll. 

1971 6.04 0. 3'3 6.)7 6. 549~·()60 6,271,944 -4 

1972 7.71 0.23 ?.$4 6. 820 ,'900 7,204,720 +6 

1973 5.66 0,18 5.84 5' 131 ,/+90 5,938,297 +tt6 

1974 4.£)4 0.89 5.43 4 ',998 •. 61 0 5,672' 372 +13 . 

1975· 6.84 0.88 7.72 6,749,210 7,078,4:35 +5 . 
1976 3.B9 0.14 4.03 5,099,320 4,.701 ,.861 -8 
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energy for the April through September period and subtraa.t 

it from the forec:asted volume. If there was any additional 

water it generated sec:ondary energy up to the overload cap

acity of the generators to utilize this ex--cess wa,ter.. As 

time elapse& the model_~_ corrected its estirna te of the future 

water volume by subtracting out the actual·mean monthly inflow. 

If the corrected volume became negative at any time due to 

an error in forecasting the model would return to the original 

mode of operation without a forecast •. The only difference 

between the Single Purpose - Hydroel·ectric Operation -

Forecast, and the Mul.tiple Purpose --Hydroelectric & Flood 

C.ontrol - Forecast Operation is that the triul tiple · pu+pose 

project has more storage for flood control before a spill 

will occur. 

v.:o •. Results of the Monthly Operation 

The monthly operation for all four modes of operation 

(as indicated in V .A •. ) yeilded results which are tabulated 

in Appendix B.. The output indicated the years which had 

spills and would be analyzed later by daily regulation •. It 

also produces the maximum flows required for the non-spill. 

years which will be used in the development of the frequency 

curves as stated in sec:tion. WL. 

V.E •. Daily Operation for· the Spill Years 
f 

The years that had,spills in them for the four modes of 

operation were operated on a daily basis by a modified corn-

puter model (See Appemdix C.) similar to the one utilized for 

the monthly regulation. The procedure utilized,.found the 
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month- (or monthsJ which had spills occurring in the monthly 

model and from that obtain the previous month's, end of the 

month storage •. With this previous month's storage and the 

daily discharges for the month (or months) of the spill which 

were found in Reference 5,,there was enough data to utilize 

the daily operation model for each of the years... The daily 

operation resulted in much higher discharges than the monthly 

operation which can be seen by Table 5. 

V.JI ••. COMBINED RESUL:TS_ OF DAILY AND MONTHLY REGULATION 

The data in Table 5 was pl:CIDtted accordfug to the Weibull 

plotting position on Figures 8,9,, an~.10 •. It is apparent 

from Figures 8 and 9 that the difference between N·o Forecast 

and Forecasting for each of the two modes of operation 

1) Hydroelectric: and, 2) Hydroelec·:tric & Flood Control made 

only a small difference •. This could be attributed t"o two 

possible causes.. The first being that since only anc:eleven 

year period was utilized and if a full period of record was 

used in the forecasting better results may have occurred •. 

The second possibil'ity is that the forecasting equation may 

not have been a9curate enough •. A good example of this was 

the year of 196?.~ The equation had a -23 percent error 

(See Table 4) and this was one of the years that had a spill, 

consequentlY the maximum discharge was not reduced as much 

as it could have been if a better estimate was made •. 

There was a very marked diffeFence between the natural 

flow,; Hydroelectric: - No Forecast, and Hydroelecti'±cr. & Flood 

Control- No Forecast as indicated by Figure 10 •. One· can 
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TABLE 5 

MAXIMUlVl DISCHARGE. (CFS) 

Water ~·; ·:~ ~11ral Hydroelectric @: Hydroelectric -&: 
Year '::'::.::scharge Accidental S.:torage Flood Control~. 

No No 
l'ore-tmst Farecms:tc Fore-a:aS:-:t--::: F_ore::ass.t·: 

1950 31-1- '000 10,777 10,777 9,762 9,762 
1951 37,400 11,351 11,351 16.688 16' 688 
1952 LJ..i+, 700 11,272 11,272 16' 688 16,688 
1953 Y3 ,4oo 10,967 10,967 16' 688 16,688 
1954 1.1·2 ,400 10' 594 10,,594 16' 688 16,688 
1955 5B, 100 56,900* 56,900* 16' 688 16,688 
1956 51,700 32,000* 32,000* 26,000* 26,000* 
1957 42,.200 27,000* 27,000* 16' 6ff8 16' 688 
1958 49,600 47,800* 47,800* 16' 688 16' 688 
1959 62fJOO 59,700* 59.700* 46,000* 46,000* 
1960 41,900 40,1 00* 40,100* 16,688 16,,688 
1961 ~ 54,000 30,300* 30,300* 16' 688 16,688 
1962 80,600 )0,600* 30 ,,600* J0,600* 30,600* 
1963 49,.000 49,000* .49' 000* 25 ,,900* 25 ,,900* 
1964 90','700 16,440 16,440 16,688 16,,688 
1965 4J,600 33,600* 33,,600* 16,688 16,688 
1966 63,,600 33,500* 12 •. 731 16,688 1.6,688 
1967 80,200 ?6, 000*· 76,000* 57,500* 16,688 
1968 41,800 17 '167 17,415 16' 688 16,688 
1969 28,400 10,044 10,044 91i896 9:.-996 .. 
1970 33,400 11 ,.1 71 11,171 11,061 11,061 
1971 87,400 11,862 11,862 11,830 11,830 
1972 82,600 11 '615 11 '615 11,522 11,522 
1973 54,100 10,890 10,890 10,722 10' 722 
1974 37,200 11,.447 11,447 11,233 11,233 
1975 47,JOO 13,234 13,234 13 t 174 13,174 
1976 35,,700 14,393 14,393 13' 9 50 13' 9 50 
--------------------------------------------------------*Months with spill and daily regulation used. 
Maximum discharge for generators under flood control.•-16,688CFS 
Maximum discharge for generators under hydroelectric = 17,415CFS 

r 
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observe a drop in the discharge for the same frequency flood 

going £rom the natural flow to the Hydroelectri~mode to the 

Hydroerec:tric. & Fl:O:od C~ontroL mode which .could ·be expected •. 
/ 

Within the two operational modes there is a break in the 

frequency curve (Figure 10) indicated by a dashed line. This. 

break cran be explained by the fact that al~ the points above 

the break were the years that had spills and consequently 

were regulated daily and -resulted in higher values of discharge. 

The values below the break were the discharge values from the 

monthly operation and indicate a lower discharge due to the 

maQor effects of the reservoir~ The flat portion of the 

Flood Control c·urve in Figure 10 (16,688 CFs·) was due to the 

operational criteria •. Whenever the storage was above the 

min~mum flood control ppol and could not return to that point 
1 

the generators worked.at overloadcapacity and resuLtep in 

a maximum discharge of 16,688 CFS which became the maximum 

discharge for that year •. 

WIJI: •. EX.TRAPOLATTON OF THE FREQUENCY CURVES~ 

As can be seen by the frequency curvescaf Figure 10 the 

limits of the data are approximately at the twenty year return 

interval •. Since most major projects require a desigrranalysis 

of a tleast a 100 to·. 500 year return interval i.t would be 

desirable to address.the potential solution of this problem~ 

An analysis to fit a gamma distribution (8,9) to the largest 

hydrograph (mean daily discharge for June 1964) did not result 

in satisfactory results. It was finally decided to use this 

maximum hydrograph only:· for the two modes of operation without 
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forecast as characteristic of ·the larger flood hydrographs ,, 

tising the ratio. of daily discharge to-the peak instantaneotis. 

discharge •. Extrapolating the natural flow curve (Figure 10) 

was necessary to find the 100 year discharge (109,000) and 

the 500 iear disaharge (118,000) •. These values were multiplied 

by the ratio(daily discharge/peak instantaneous discharge) 

to obtain the 100 year and 500 year daily hydrographs (see 

Table 6)., These values were inputed ihto the daily regula-

tion model and the results are shown in Appendix n:;..s •. 

TABLE 6 
tOO & 500 YEAR PROJECTED HYDROGRAPHS* 

Day - J.Une 1964 Q/Qp (Q100)(Q/Qp) (Q500)(Q/Qp) 
Discharge 

~CFS~ 
o.544 

{CFS~ no 1 49,300 59,300 ,190 
2 63,400 0.699 76,190 82,480 . 
3 68-,000 . 0.75 8L,,750 88,,590 
4 64,500 0. 711~ 77.500 83,900 
5- 75,000 0.827 901i'1~o:_ 97,690 
6 78,800 0.869 94, 720·.· 102,:540 
7 85,900 0.947 103,220 111,,750 
g:: 81 '000 o.893 97 ,,J40 105,,370 
9~ -- 72,000 0.794 86,550 93,690 

10 64 ,,1 00 0.707 77:,060 83,420 
11 ' 57,300 o.632 68,,8:90 74,580 
12 51 ,,900 0.572 62,.350 67 '"500 
13 46,,000 0.507 55,260 59,830 
14 46,50(1) 0.513 55,_.920 60~530 
15 48,300 o •. 533 58 ,,1 00 62,890 
16 46,600 0.513 55;·.920 60,c.530 
17 43,200 0 .476. 51 ,,880 56,170 
18 43,800 0.484 52,760 57 .J-1 00 
19 46 '1 00 0.508 55,372 59,940 
20 53,800 0.593 64,.640 69,970 
21 45,100 0.497 54,170 58,650 
22 36,100 0.398 439380 46,960 
23 32,800 0.362 39,458 42,720 
24 29,800 o •. 329 35,,860 38,820 
25 28,400 0.313 34,120 36,,930 
26 33,800 0.373 40,660 44,010 
27 31,300 0.343 37,390 401.~-470 
28 30,800 o.~4o J7,060 40,120 
29 30,600 0.3J7 36,730 39,,770 
30 33,.200 0.336 36,620 39,650 
*Q100 _= 109,,000 Q500 = ttB,ooo 
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The peak values· from the modeL for the 100 yt=:::~.--- 'l.~:d 500 

year interval were 103,220CCFS:: and 111,,750 CF'S i:c::..' both modes 

o:f operation •. Since the natural. flow values .:::.::-c:, c.lose to 

these values it c::an be hypothesized that as +;t~ r- t ·::·turn inter-· 

val increases that the effect of the reservoir d.:;creases and 

approaches the natural flow values (s·ee Table ? _\, 

TABLE 7 
DLSCHARGE FREQUENCY COMPARISOi·J 

Return· Natural Accidental Flood 
Jfu:terval Flow Fl:Ood Control Con torr 
~;years} ~CFS} (CFS~ (CFS) 
20 90,400 68,,000 48,700 
100 109 ,,000 103,220 10),220 
500 118,000 111,.750 111,,750 

As a check on the assumption that the maximum discharge 

hydrograph was chara~eristic of the higher return interval 

hydrographs,,a check,on the coefficient of skewness was made. 

Below are the five largest hydrographs of record with their 

skew coefficients in Table 8 •. 

TABLE 8 
HYDROGRAPH .. STATISTICS 

Year Month Ins tan- Es-Mean-; S:tandard Skew 
taneous (CFS') Deviation Coefficient 
Discharge (CFS) 
~CFSl 

50,,576 19~ June 90,,700 16,,957 0 •. 552 
1971 August 87,!+00 31,906 16,289 1 •. 846 
1972 June 82,600 )4,tt30 14,624 1.)65 
1962 June 80,600 43,273 14,,335 1.2)8 
1967 August 80,200 32,622 14,717 1.872 

Arong with the above analysis a one-way variance analysis (4) 

was made on the five peak hydrographs and the results of the 

analysis is shown in Table 9 •. At the 95% level (F(4,145,5%)) 
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TABLE 9 
ANALYSIS OF VARIANCE 

Source of Variation Degrees of Mean F-
Variation Freedom .§_g:uare -
Between 7 .974x1 0 9 4 1 • .993x10 9 
Hydrographs 8'-~6 

Within- ).408x10 
10 

147 0.2)1x109 
Hydrographs _-

Total 4.206x1o10 151 
Variation-

the table value of the F statistic was equal to 2.37 which 

is less than the calculated value of 8.60 • Therefore the 

hypothesis that each of the hydrographs have the same charact-

eristics is false •. The skew coefficients form Table 8 seemed 

to indicate that the hydrographs were different but the test 

of the variance confirms the fact that as the retqmtt:ipterval 

increases the hydrographs do not follow the same distribution 

as the lower return intervals... Therefore the analysis for 

the higher return intervals (100 & 500 Year) probably is 1n 

error.. The objec.tive of this study was to indicate the 

effects of reservoirs on flood waves and not the extrapolation 

of these flood waves to higher return intervals. Another 

research topic could address this problem in the future •. 

VIII~ CONCLUSIONS 

rt has been shown that reservoirs for hydroelec::tric 

power or a combination of hydroelectric and flood control will 

decrease a natural flow flood wave progressively to a lower 

discharge for a given frequency.. The available data was 

limited to only twenty-seven years of data and therefore, lt 

( 
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-was difficult to project what the effects would be for 

higher return intervals •. It ills felt that if further research 

is done in this area it will be found that reservoirs will 

have a decreasing effect on the higher return interval flood 

waves unless·- the reservo:i:rs: are specifically designed for 

them., Ultimately for the rare frequencies flood waves,. the 

effec-:t of reservoirs would be close to neglec·table is the ::-, 

authon~s hY'pothesis •. - The effect of forecast on the frequency 

curves (Figure 8 & ~) indicated a slight decrease in the 

discharge values for the same frequency •. No specific conclu

sion was made in this area. Since there was a short period 

of forecast (1966-1976) and the full extent of a forecast over 

the entire period of record would be expected to have a more 

marked· effect on the frequency curve. 
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PROGR~M ERIC 73/73 OPT.;,l FTN 4.6+452 79/06/llo 16o07o31 

PROGRAM ERICCINPUT 1 TAPE7=INPUT~OUTPUT,TAPE6=0UTPUTl 
DIMENSION-AF··I800hAS ll.i!l tXDAY t 121-,ELEHO·hSTG I iol ~TITLEC241 tO (81 tO 
1TC8,14,6S),FLDACif21,Hfll2l 1 YRMAXC~t651,RINDEXC121,RPERCi31 

c AF=FLOW VALUESicFSitAs(lsLOAD PEHCENT FOR MONTHStXoAYII•oA~s IN EACH 
C--MONTH,ELE C I =~LEV AT ION -CORRESPONDING- TO--STORAGE (Fll , STG C l •STORAGE · - ····-··
C IACRE-FTltUPPER=MAX SfORAGEIACRE-FTltBELOW=MIN. STQRAGE.IACRE-FTI 
C STRT=AN ESTIMATE OF THE FIRM ANNUAL ENERGYCKWH) 1 EFFsEFFICIENCY IN 
C-PERCENTtTWEl•TAibWATE~-ELEVATIONtCAPP•INSTALLEO-CAPACITiCKWI 
C Pt•LOW LIMIT OF FIRM ANNUAL ENERGYIKWHitP2=UPPER LIMIT OF FIRM ENERGY 
C PF=PLANT FACTORcPERCENTltNYR=NUMBER OF YEARS OF RECORDtNS•BEGINNING 

.·. -···-----C -YEAR--NflO=THE---NUMBER otc--FLOW-VAbUES ·, 12*NYRl-······· -·-·--·- -· ·-
C NFLOM=THE NUMBER OF THE 1ST MONTH OF THE FLOWS(USUALLYl=OCTOBERI 
C FLDRCCI•FLOOD CONTROL RULE CURVE(ACRE-FTI WITH - 1 FOR OCTOBER 

··--· C -RINDEX I+•·· MAY ·1·-~0RCAC;T-·INDEX,OOEFiii-.. THE--COEFI'IGIENT· -IN ·THE· FORcAsT 
C EQUATION AND REXP•THE EXPOI~ENT ,NF=NUMBER OF YEARS Of FORCAST 

READ (7,51 (TITLE C I'), I=i t24) 
··----- -·- --READ 17t 101-CEL&C-I l-1 I=ltlOl-··-··--··-·--·-----··-··-- ····-· -·-·· 

READI7tl01 CsTGIIl d=ltlOI 
READ(7,15)UPPER,BELOW 1 STRT 1 EfftTWEL,BSTOR 1 ARS 1 IFORC 

· 20 ···· -----------------READ 1-7 ;20lCAPP ;pl ~P2 tPF tNYR tNStNFL;!hNFl;OM-- --·-·-·-·-··· 
READC7,25) IAS(I)tl=lt12l 

25 

30 

---· ...... ··-. 35 

40 

45 

: '50. 

ss 

READ (7,30) CXDAY ( I'1 t I•l t 121 
....... ···········----READ C-7-t 31HFLDRC ( J.) I I.zl J.l 0) -·----·--·-------··---- ·--·· -·-- .... 

READC7,321 IFLDRC(ji 1 I•lltl2l 
READC7t25) IRINDEXciiti=ltlll 

-·------·-----READ (7 ,33)COEF-tREicP ,NF----··-·----- ··---------···-·-·-··-·-· ··-· ··-·· -····· · · -·· 
READ C7t301 (AF CKI tK=ltNFLO) 

5 FORMATC2*tABt7AlO) 
-----10- FORMAT-C-lXt"-7··•0t9fa.ol---- ---·----

15 FORMATC1XtF9~0t~Ffo.O,IlOI 
20 FORMATClX,F9oOt2Fio.O,Fl0.2,4Ilol 

··· · -·---- 25-- FORMAT-( SX t 12F-6 o-3 l---·--
30 FORMAT(8Xrl2f6.0l 
31 FORMAT11XtF7o0;9Fe.ol 

---- . --·-----32 ... F. ORMA T.(.lX t F--1-o 0' 1 F.~. 0 I----·---·-----·-----···-···-· ·---···· · ·-- ·-· ·-- · -· ··-· ·-·-· · -
33 FORMAT11XrFil.2tF8•6tiJI 

C CQNSTJz(ACRE/43560 FT**21 (86400 SEC/OAYl•lo98(ACRE-SECI/IFT••2-DAYI 
...... C PCNST=lS--A CONSTANT-IN-+HE POWER -FORMULAt-·lHP..;,SSO··-FT-LB/SEC- ···· 

C 1HP•745.7 WATTS OR le!4 HPzl KILOWATT,DENSITY OF WATER•62o4 LB/FT**3 
DO 37 Kzl,NFLO . . 

-··- Af-IKI""Af-~KiitARS .......... --···- ··---- -- .... --··-···-·--· 
37 CONTINUE 

CONSTT=lo98346 
- .P.cNST=62.~UEff/(.5so.o*lo341--··-- - --··--·--·-·-·· ....... . 

DO 38 K=l,9 
IFCUPPERoLT.STG(K+l)IGO TO 39 

-38. CONTINUE .. ---·-- . ---·· --· -······· --· -····. -··· ·-· -·-·-· ---
Ka9 -

39 HU•!UPPER-STGCKil*CELEIK+l)-ELEIKI)/(STGIK+li-STGIKII+ELEIKI oo. 45 J=hl2 ····-···· .. ... . ..... : ... 
DO 40 1<=1,9 
IFIFLORC(Jl.LT.STG(K+iiiGO TU 45 

- 40 CONTINUE -- . 
K,.9 

45 HFIJl~(fLDRcCJI-SfG!KII*IELEIK+11-ELEIKI)/(STGIK+li-STG!KII+ELE(K1 
... J=l2 

DO 50 K=l,9 
IFCBELOWoLT.STGI~+lliGO TO 55 

50 CONTINUE 
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PROGRAM ERIC 73t7J OPT~l FTN 4.6+452 

55 HL=IBELOW-STGCKII~IELEIK+l!-ELE(KJI/CSTGIK+li-STGIKJI+ELEIKI 
····· -- c••c-· .. --· ··-C DOCLOOP-100-·CALCUL.ATEs FIRM-ANNUAb-ENERGY·BVAN ITERATIVE PROCESs 

C ASSUMING A VALUE FOR POWER IN KWH AND THEN CHECKING TO SEE IF THF. 

. - 65. -

70 

C STORAGE WILL.SUFFICE*~*IF NOT IT DECREASES THE VALUE ASSUMED 
· C 2o· ITERATIONS Is·CARBITRARY- --- -c ·· ··--- · ·- ------·- -·-· - · -

C SVO~=STORAGE IN IA~RE-FTJ,P IS IN CKWHJ,QQ IS TEH INFLOw AF11 
C CoNVERTED TO IAcRE-FT)tSXX~=DUMMY VARIABLE STORAGEIACRE-FTltSOSOz 
C··lNITIAL ESTIMATE··oF-··MiNIMUM ·STORAGEIACRE•Fn-··-- - ··· · . 

WRITE (6,561 - -
WRITEC6t60) CTITLE'cll tl''~lt241 

· ·-- --- -----· WRITE (6,65)--- ---·-·--·· ·-----:_._. __ ···· ···--·--· ---·-- ·· ·-· ···· ·· ·-·· ·· 
56 FORMAT UHll 
60 FORMATC23XtABt7A1ot/l 

79t06tll. 16.07,31 

-·65·-FORMAT I l~X t ;tFIRM-ENERGY CKWHi ¢ t4X t !I MIN .--STORAGE;e 1 12X; ;tPl!i; 12X; ;tP4;t, 
l6XtllNOo OF iTER,!~) • 75 

eo··--· 

85 

DO ioo K•lt20 . 
-·" c SVOL•FLDRCH1 )----.----··-· -·----

J::O;NFLOM-1 
soso=loooooooo. 

--··-- -P3•Pl-- --·-~ -
P4=P2 
DO 95 Lo:ltNFLO 

.. -· -··- ---. J•J + 1--·----: 
P=STRT*ASCJI 
QQ•AFiLI*XDAYCJitcONSTT 

·· · ···· ·· -· - --·--····-SXXX•SVOL-·-----·-·-- --··-·--
C ~TERAT~S 5 TtMES TO FjNO AVG HEAO FROM THE AVG STOR.GE DURING PERIOD 

DO 90 MM•1tS 
····- - --- · -- --·---··-·D0-80-I=lt9---------···-----·--··---·····------·--···-·--------·-·-· ··· ······· ·····-··· 

90 

··- -·--·····95 

100 

lOS 

. ll 0 

115 

IFISXXXoLT.sTGII+iJIGO TO as 
eo CONTINUE 

·--··---- ···1=9---·- ----------·---------·------------
as Ho:(SXXX-STG(Ili*IELEII+ll-ELEIIII/ISTGII+li-STGIIII+ELEIII 

IFCH,GT.~f(J))H:HF!Jl 
---····--··-----IF·IHoLloHb-IH=Hlo----------··-·------·-·--·-----·---· 

H•H-TWEL 
C Q•DlSCHARGE REQUIRED FOR THE POWER IN ICFSI 
C ACFT=I~·Q cONVERTED T6-tAcRE-FTI 

Q:P/IH*PCNST*XDAY~Jl*24oOI 
ACFT=Q•XDAYcJJ*CONSTT 

· - ·- ·SXXK,.SVOl+QQ-ACFT -··--·-·· · 
SAV•ISVOL+SXXXI/2.0 

90 SXXX=SA{ 
SVOb=SVOL+QQ•ACFT
IFISOSO.GT.sVOLlSOSO•SVOL 
.FISVOL.LE.BELOWIGO TO 97 

· ·IFISVOL.LT.FLORCij)JGO ·T0-95--
SVOL=FLDRCIJI 

C STATEMENTS 95 AND 97 ~RE THE TWO ENOS OF FIRM ENERGY CONVERGING 
C TOWARD-EACH 0THER 1-·SOsO=MINIMUM STORAGE AT THE END OF THE ITERATIONS 

95 IFIJ.GTol11J=O 
PP=STRT 
Pl=STRT · 
STRT=CPl+P2112oO 
GO TO 100 

97 PP•STRt .. 
P2=STRT 
STRT=cPl+P2JI2.o 

100 WRITEI6t1lOIPPtS0?0tP3tP4tL 
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PROGRAM ERIC 73173 OPT:l FTN 4.6+452 79/06/11. 

-------------125 -- --

po 

C DO LOOP 200 USES THE UNREGULATED STREAMfLOW AND THE FIRM ANNUAL 
C ENERGY--TO- COMPUTE--THE AVERAGE--ANNUAl ENERGY**** -
C ~** NOTE THAT THE SECONDARY ENERGY- IS GENERATED ONLY BY ADDITIONAL 
C WATER ABOVE MAXIMUM ELEVATION uP TO THE OVERLOAD CAPACITY OF THE POWER 
C PLANT--THE- REST -IS --SPltlED---- ------- -------------- -------
C QC=MAXIMUM DISCHARGE cAPABLE OF POWER PLANTICFSI 

QA=O•O 
-- -------JJ=o----------- ---c------------- --- --

CAP=CSTRT*l.l51/IB760.*PFl 
IFICAPP.GToooOICAp=CAPP*loiS 
QC=CAP /-IP.CNShC HU-TWEU l---------------------
NS=NS-1 -
SVOL=BSTOR 

----------------- ---- ---------Nx=ii --------------------------------------------------
135 

-] 40 - -

145 

lSO 

Do 200 L= if NYR 
NS:aNS+l 

------ --- ------IF-INS.LE•l-965~-GO -i"0--1-19--- ----
NX=NX+l 
VFOR=COE~*IRINDEX(NXI**REXPI 

---119-D0--121i--K=1 t 12----- --- --- ----------
JJ=JJ+1 

120 AFIKI=AF(JJ) 
------00- 125-K:z,-fJ _______ _ 

125 DTI1tKtLl=AFCK-1l 
DO 130 K=ltB 

--------- ------DT-IKt-1-tLI =NS--------
130 DCKI=o.o 

CQQ:aO,O 
-- ---- _QQ_ .151Q_J1;:_l,f 2 ______________________________________________ ---- -------

IFCNS.LEol965)GO i"O 131 
IFIKoLE•61GO TO lj1 

----------- --VFOR,. VF-OR·CQQ---- --------
CQQ=AF!Kl*XDAYCKI*CONSTT 

131 QQ=AFCKI*XDAY!Kl*CONSTT 

----------·--·- -·- ···-- ·-·-· -- .. 

--- --- -- 155 -- -------- ------ ----F!•STRT•AS-CK-1--------------------
AQ=AF!Kl 

160 

165 

170 

175 

Pl=P 
- ---SXXX=SVOL-------- ------ -----------------------------------------

C DO LOOP 155 USES THE AVERAGE- STORAGE AND HEAD OF THE MONTH TO CALCULAT 
C THE AV~RAGE MONTHLY ENERGY -
- - -----D0--155- MM= l, 5------- -- ---- --- ---------------- ----- ------- --

P:zPl -
Qs=o.o 

______ DO ... l35_.l;o;Lt9--------------------------------------
IFCSXXXoLToSTGII+lllGO TO 136 

135 CONTINUE-
----- - ---- 1:9 ---------------- -------------------- ---------------------------- ------- - -- -------- - --

136 H:(SXXX-STGCI!I*IELEII+ll•ELEilll/ISTGCI+1l-STGIIll+ELECil 
lFIHoGToHUlH=HU 

____ InH.LToHLl H;:HL __ _ 
H=H-TWEL 
Q:P/CH•PCNST*XDAY(K1*24.~) 
R:Q ---- ----- -
S2=SVOL+QQ _ 

C THE NEXT SET OF STATEMENTS UTILILES THE FORCAST DATA TO DECIDE WHET~ER 
COR NOT ~HE .. ~ESERVOIR ~ILL BE DRAWN DOWN 

lFIIFORC:LT.l)GO fO 140 
IFINS.LEol9651~0 fO 140 
IFJKoLEo6)GO TO 140 

I ,I Jl •' ;"l 
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pROGRAM ERIC 73/73 OPT~l fTN 4.6+452 

QZAF'=OoO 
····· -- -OO-l37-I•..J,f2-------

QZ= cSTRT•ASIJI~/CH•PCNST~XDAV(JI,24.~1 
QZAF=QZAF+QZ*XDAYcJI*CONSTT 

------·--·-··· 185 ·-- ------- --137·--GONTINUE-----···---------· 
. XSTOR=FLDRCcKl•SVoL 

IFIXSTORoLE.O.OlXSTOR=OoO 

-----------·.- ·····--·· 

- -------- - ------------- -----WFOR•VFOR-XS:Y:OR -------

HO 
XFOR=WFOR•QZAF 
IFIXFORoLEoooOl Go TO 140 

·- ----- --·-···: --------AQ., (·XFORI ( XOAY I K I itCONsTl:-J-) .G--------------------
If(AQ.LToQCJGO TO 138 
P=H*PCNST•QcOXDAY(K1*2~.o 

..... --------- . ··------- ---------Q:QC--·-·---·· ·--------······ ---------------------
195 S3=S2•QC*XDAYIKI*CONSTT 

IFIS3oLEoUPPERIGO TO ISO 
-- ------ · - - -- ---- - -- QS'" I 53-UPPER I /·1 XD A Y I K I *CONS TT I ·-----

. - -- - . . - 2 0 0 --- -- -

GO TO 150 
138 P~H*PCNST•AQ*XDAY(K1*24o0 

. Q =AQ---------------- --- --· --- .. --- ---·--·---------·---------
S3:sz-AQ*XDAY!KI*CONSTT 
IFIS3oLEoUPPERIGO TO 150 

----·-·- -- ----- ----- __________ .:._QS=-153-UPPER-1/CXDAY(Kt*CONsTT,-------------·----------------· ---·-··- -··· ·-·· 
GO TO 150 i 

205 

210 

215 

220 

225 

230 

2~5 

C SVOL=STORAGEjQQ,.INFLOw,QC:MAXIMUM DISCHARGE AT OVERLOAD CAPA TY 
G -AQ=WATER---tCf-5.--FOR--FIRM- POWER-PLUS_:_SOME--FOR--SEGONQARY •---- ·· - · -·· 
C AQQ • THAT W~TER ABOVE FLOOD CONTROL RULE CURVE WHICH V BF ABLE 
C TO BE STORED OR POSSIBLY SPILLED . . 

--- ··--- ---- -----HO-- IF IS2oi..T oflDRG IKI') GO--T0·--l5o---------------------
AQ=CS2·FLDRCIKII/lXgAY(Kl*CONSTTI 
lf(Q.GToAQ)GO TO 150 

----- ------IF-IAQ-.l·T~QG')--60--To-i4S 
IFIS2oLEoUPPERIGO TO 143 

142 AQQ•(S2-UPPERI/IXDAYIKI*CONSTTI 
--- · · -----P•H*PCNS'PtQe*XDAY'cK 1·*24-0-----·-----------------------C-------· -- ·· 

Q•QC . 
IFCAQQ,LE.QCIGO To 150 

-- QS•AQQ-QC------
GO TO 150 

143 P•H*PCNST*QC*XDAY(KI*24o0 
------ Q•QG-·-·------------- --------·-

GO TO 150 
145 P=H•PCNST*A9*XDAY(K)*24oO 

---Q:AQ --- -------· -----·--····------·-··-------
150 ACFT=Q*XDAY!KI*CONSTT 

. SXXX:SVDL+QQ-A~FT 
-· ---1 F I SXXX o GT • UPPER I SXXX,;UPPER·---

SAV•ISVOl+SXXXI/2.0 
155 SXXX=SAV. 

SVOL=SVOL+QQ•ACFT -· 
IFISVOL.GT.UPPERisVoL .. UPPER 
QcQ+QS -

-- ---- P2=P-P1- - --- -- ----·· -
QA=QA+CR*XDAYIKI/365.01 
DO 160 1=1t9 
IFISVOLoLT.STGII+iiiGO TO ]65 

160 CONTINUE.. . 
Ic9 

·------···--·- -· . - . ··-- ·-····· 

165 HH=ISVOL-STGIIII*(ELE11+1J-ELEIIII/ISTGII+11-STGIII)+ELECII 

; ') 
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PROGRAM ERIC 73!13 OPT.;,l FTN 4.6.lt52 

C THE NEXT SET Of STATEMENTS EQUATE THE VARIOUS VALUES TO BE COMBINED 
--------·------- -- . -------- -·----C INTO A --THREE DIMENSIONAL--MATRix FOR- EASY-OUTPUT--------

C DTiltNtLI:UNREGULATED DISCHARGE ** OT(~tNtLI•REGULATED DISCHARGE 

79t06tl1o l6o07o3l 

C DTI3tNtL):AVERAGE HEAD OF MONTH ** DTc+;N,L)•END OF MONTH STORAGE 
----·------·245-----·--- ----G-Dl C5tNtll •AVERAGE--MONi'Hl-V-ENERGV**--DT 16tNtli•SEC0NDARY ·MONTHLY ENERGY--

C DTI7tNtLI=M0NTHLY SPILLJ ** DTIBtNtLI•END OF MONTH WATER ELEVe 
DTI2tNtLJ=Q 

---·---· ------ ------- DT l3tNtU '"H ------------ ------·---------------
DTI4tNtLI•SV0L 

250 DTI5tNtLI=P/lOOOoo 
· ----·· - -- ----- ------·-- -·------- DT·I6 t N tl.-I•P2ll 000;; 0-·-----· ---·-- --

DTI7tNeLJ=Q5 . 
DT IBtNtU o:HH 

C---THE--NEXT--S&T--OF--STATEMENTS -CAt;CUL.ATE~--THE-AVERAGES-AND SOME ToTALS FOR 
C THE RIGH HAND SIDE OF TABLES . 

Dlll=Oili+IAFIKI/i2.01 
255 

- ---·. ------- -·-----------------DC21 =o-121-•-cal-12-. o;---------------------
ocJI=D«31+CH/12.o, 

. DC41=DC41+1sVOL/12oOI 
------ -·--0 151=0 151+ ( p/1000 • 0 I --- ----

. Dl6)o:0(6l+(P2/iOOooOl 
1 ___ ----- ------26n ----------- ~---·-------·-- ···-- ..... ··- . 

1 

---

l------. 

l--
L 

265 

270 

. DC71=DC71+COTC7tNiLl/lloOI 
-- .. -- ---190 .. D (81 =QI81 + CHH/-12-.o)-------------------------·--------------- · ---- --·---····-· - -· ·---· ·· -----···· · 

DO 195 N'"lt8 
195 DTCNtl4tLI=oCNI 

-------N=8------------------------- ----C-----------
200 CONTINUE 

A:NYR 
-------·------------QA=QA/A-----------·--------·--·----------------

NYYo:NYR 
NYR:NYR+l 

.. -- --- ------------------~---00--205-J=ltfl--
oo 205 K•ljl4 

------ ns 

280 

285 

290 

295 

205 DTCJtKtNYRI•OoO 
---- -- oo--210 J=l ,a __ ::_ _______________________________________ .-····----·--·--···-·· -- ----·---·--· ---

DO 21Q K=2,i4 
DO 210 L"liNYY 

- ------- ---- 210 OUJ,K,NYR)aDT-lJtt<eN-YRI-+ IDT-CJeK,L)./AI-------- -- -··-·-
C PROGRAM WRITES OUTPUT 
C UNREGULATED STREAMFLOW -CFS-

, --·WRITE C6t2321-----·-------·- ------- --·-- ---------
WRHE C6t220l 
WRITE16t2151 C(DTC}tl<tLitK•ltl41eL•ltNYRI 

--·-- C REGULATED STRAMFLOW--~CFS------ . -------- ------·-·- _: __________ _ 
WRITE 16t23itl 
WRITE (6t220) 
WRITE (61215) I CDT-C2,Ktl·l tK•l, 141 ,L.lwNYRl---- · 

C MONTHLY SPILL -cFS .. 
WRJTE (6t236) 
WR1TE(6t220J .... --··· ... _ 
WRITE (6t215l (COT 17tKtL) tK=J t 141 ,Lo:l tNYRI 

C END OF THE MONTH WATER SURFACE ELEVATION • FT 
WRITE !6tZ381 
WRITEI6t220) 
WRITE (6t215) I cOT l8tKtLI tK=t, 141 ,L,.l tNYRI 

C END OF THE MONTH ACTIVE STORAGE - ACRE-FT 
WRITE 16t240I -
WR1TE(6t220I 
WRITE !6.2151 C COT Ci.,KtLI tK=t, 141 tl=l tNYRI 
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PROGRAM ERIC 73/73 OPT,;,l Fi"N 4,6+lt52 79/06/11, 16,07.31 

WRITE (6t2421 
- ------- --·-·---- -·--- - ··--- ·- WRITE-C6J220 r----------

WRITEI6t2151 ICDTI3tKtLitK•t•l4ltL•ltNYRI 
C AVERAGE MONTHLY ENERGy -MWH 

----- ---··- ·3o5 - --- -·- ----- --·- ---WRI-TE I 6t24'n------------------------------ -------------·---- ---
WRITE (6t23ill 
WRITE (6t215)1 (DT IStKtLI tl<=l, 141 tLa::l ,NyR) 

-- ----- --- - -- ----· ----- C-SEGONDARY--MONTHi.;Y-ENERGY ---MWH--------------·----------···· · 

3io 
WRiTEI6t246) . 
WRlTEC6t230) 
WRITE l6t2151 HOT 16 tK ttl-tK•t-• 141-tl.•l tNYR 1-------·-

215 FORMATI1Xti4F9oOI 
220 FORMATCiX 1 126H- YEAR oCT NOV DEC -JAN 

·-·---- ·· --------- ---·-··-----··-------·-1-------- MAR--------APR-------MAY------ JUN-----JuL;--·-· - AUG- -
315 2 AVERAGE/,1Xtl419H ----~-- 11 

FEB 
5EP · · ···--· 

230 FORMATCiXtl26H YEAR oCT NOV DEC JAN 
-------· - -· ---·- --1 -·----·MAR---·- -APR-- ---MAY- ·------JUN __ _:_ ____ dUI.;- · ------ AUG 

2 TOTACitlXtl4(9H ----~-- II 

FEB 
SEP · ····· 

232 FORMAT(l~l~50Xt~UNREGULATEO ST~EAMFLOW - CFS~o///1 
3?.0 - ------- ·---~----- 234-FORMAT-1-Uil-t50X t ~Rf;GULA TED -STHEAMFLOW-----CFS!I till I· --· 

236 FORMATClHltSOXt~MoNTHLY SPILL - CFS-t///1 _ 
236 FORMAT!lHltSOXt~ENO OF THE MONTH WATER SURFACE ELEV~TION •FT¢t///) 

---- ---· ·····--- 240--FORMAHllh tSOX t~END-OF--THE--MONTH· ACTIVE---STORAGE- • ACRE-FT¢,///1 - - · ·· --- · 
242 F~RMAT(lHlt5bXt¢AijERAGE HEAD DURING THE MONTH - FT~,///~ 
244 FORMAT(lHltSDXt~AvERAGE MONTHLY ENERGY -MWH!It///1 3?5 

-- ··· ----- --- -- ··- -----·- ··------246-FORMAT-IlHltsiiX-t!ISF.:GONOARY··MONT-HLY-ENERGY-----·MWH"•///)------ -
STRT=STRt/loOOoO 

330 

CcCAP/1.15 . -
---CA=C*Pf-'-----------..:....------------·--·--------------------------

IFICAPP,GT.ooOICA~STRT/8,76 
Pf;=PF*lOO, 

-----·--··---IF-ICAPPeC3f.,ij,O)Pf~-(G-A/CAPP·I-itlOD,O.------------------··--··-··---··-··- ·· 
C SUMMARY INfORMATION WRITTEN . 

WR1TE(6t250ISTRTtOT(5,14tNYR)tCAtCtCAPtDTC3•14tNYRI~UPPERtAELOWtDT 
····- ---- --· 335 ··--·--------- ----·------li 1-t littNYR)~tDT-(2, l4tNYRI tPF,-QA--.: ___ ---- ------------------------···· · ...... - -- ---------· 

250 FORMATC1Hlt40Xt!ISuMMARY INFORMATION!I/40X!I·---------------------·!I/ 
l/40Xt~FIRM ANNUAL ENERGY - ~WH,,F14.0/~0X,-AVERAGE ANNUAL ENERGY -

340 

345 

350 

355 

-- - -2 MWHII: t F-11-. !J/~OX t -PRIME- CAPAC lTV---- KW -· ------II: t Fl-2 • 0/40X t iiOEF'ENOABLE · 
3 CAPACITY • KW!I,F\4.0/40Xt-OVERLOAD CAPACITY - KW ¢tF14.DI40Xt!IAV 
4ERAGE HEAD - FEET lltFl4.0/4oX,!IMAXe STORAGE CAPACITY- ACFT!Itfl 

- ------ 511 0/40)( t ~Df:AD-8T0RAGE· CAPACITY.:.·-ACFTII, Fi 1 ii 0/40)(, !I AVERAGE ANNUAL IN 
6FLOW • CFS,,Fllo0/4QX,~AVERAGE ANNUAL OUTFLOW - CFS!~tFlo,0/4QXt-PL 
7ANT FACTOR- PERCENT lltfl4,0/4ijX,~PRIME POWER FLOW - CFS *tFlS.DI 

·· ---- ----------D0·--361--M=lt2----·---------~----------------------- -- .... ·- -· -. 
DO 360 L•IJNYR 
X:OTiMt2tLI 

------ ------ --·-· - [)O- Jso K=a' 13---· ----· -------
Y=DTcM,K•LI 
IFCX.GEeYiao TO 3~0 
X=Y ..... -·-· ---

350 CONTINUE 
K=l3 

-YRMAXI-Mtli=X 
360 CONTINUE . 
361 CONTINUE 

1'1=2 -
I=O 
WRlTEC6t363) 
WRITE 16t3651 

J 
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pROGRAM ERIC 73/73 OPT,;l FTN 4 0 6+452 

363 FORMAT(lHlt33XttM 
· ----··-·---365 FORMAT (29XtiiYEARtl 

370 FORMATI2jXt3FlD.l 
STOP .. . 

XIMUM DisCHARGE¢) 
2)(,J~UNREGULATEDi~it2X,tlREGULATED!ll- ···--

-------· ---·-- 3.65 --------·--·--- END---------·----------·-----··----------------

. [---· ---·-- ------------ ·----------
" 
' 
'· •I -· ---·----- ---·---- ... 

··I :; 

---·-------------------- -------------- ------. - ---- - . 

·---------------------------------------------· ---------- --·- -- ----

-------------------------·---------------------------------- ---- --·· --·-· ·--· ..... 

:!- --- - - - -----

,j r· --·-- --· 
'I 

:)1 
I! , ·-- .. . ········ ·-·· -- . --.- . ·------. 

" 

····- .. - ·-· . -------··· ·-· ··-· - ... --- ···------ ------·--------------· 

.... 1 

., . 
. --··· 

-" 
) 

79/06/ll. 16.07.31 pAGE 7 
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A SINGLE RESERVOIR REGULATON MODEL 
A HYDRO POWER AND FLOOD cONTROL OPTIONS 
A SUSITNA RIVER AT GOLD CREEK WITH WATANA DAM DATA 
~ 178~ i81~ 1900 1950 zOOO 2050 2100 2150 22~0 2210 

r
:~-- c1oooooo-13n6oo~_2JJ3oo•-Jl6oooo-,oofrooo-5iooooo-64o~oo~:8oooooo-9624ob6 9999999 
I o 9624ooo 1Jooooo3ooooooooo · .80 1480 aoooooo 1. o 
·' E o sooooooo01ooooooooo .so 27 · t95ll 324 · 1 

I
I -- F- -· ------ -- o.oeo o•988 -o.o97--9·1·o6--o~o9o-~.o~4--o-.o8-!-o-.o7s-o-,~69-o.o69·-o;.o74 o.o77 
· G 31 30 31 31 28 31 3o 31 30 31 31 3o 
' H9~24ooo 9624noo 9624ooo·9624ooo 9624ooo 9624ooo 9624ooo 9624ooo 9624ooo 9624ooo 
.. -·- t-19624000 962'!000. ·- ·--· ------·--··-----------------~-- -------------------------- ---·---·- - ·-. -- .... 
' I . . 5.21 5o54 5o91 2o98 4o60 6o37 7o94 So84 5o43 7o72 4.f.3 
' J 1955840•3? Oo62933 11 . 

· M----- ·195ri · . 6634 ·-- 2583·-1439- --1027 --·788-----726---870-1151 0-·19600 --22600 19880- 8301 
M 1951 3B48 13oo 1100 96o a2o 7~o i617 14090 2o79o 2257o 19670 2124o 
M 1952 5571 2744 190o 1600 1ooo 890 92o 5419 32370 26390 20920 14480 
M 1953 -- 82ii2 ---3497----1700---HOO ---- 820 --8?.0 -1615 ··19270--27320 --20200 20610 15270 

li~ M 1954 56~4 21oo 15oo 13oo 1rioo 78o 1235 1128o 2S25o 2d360 2616o 1292o 
'I M 1955 5370 2760 2045 .1794 1400 11ijO i200 9319 29860 27560 25~50 1'290 
i''· -- M 1956 49S1---19oo----13oo ---98o------97il-----94o---9So-17660-a3j4o -31o9o 24530 18330 
1

1

•• M 1957 5sfi6 305o 2142 11oo l5~o 12ao 12oo 13756 3o16o 233to 2o54o l98oo 
" M 1958 8212 3954 3264 1965 1317 1148 1533 12900 25700 22880 22540 7550 

1

:::

1

--- M .. 1959 4811---2150 ---1513--1448 --l3~7---980----i2S0--1599~-23320 -25000 31180 16920 -- · 
. M 196n 6558 285o 22oo 1845 1452 1197 13oo 1578o 1553o 229Ro 2359o 2o51o 
i'l M 1961" 7794 3ooo 2694 2452 1754 t8io 26So 17360 29450 2457o 221iio 1337o 
.,

1 
M · ·-·1962- 59j6---270o·--2JOo·-·-19oil·-15o0--1460--J700J.2590-43270-Z58SO 23550 -15890-

•
1

• M 1963 6723 2800 2006 1600 lSiiO 1000 830 19030.26000 34400 23670 12320 
~ M 1964 6449 2250 1494 1048 966 7f3 745 4307 5n58Q 22950 16440 9571 

-- M--- J96s -6291 -- 2799--··12H··--96o---a6o-9jio---~J6o-I2990--25720--2784o--21120-1935o ···----- --·- - -----· 
r"l M 1966 72~5 2098 1631 1400 lJiO 13oO 1775 9645 32953 19864 21925 11753 
~ M 1967 41!2 i6oo 156~ 1soo 14~0 12§o 1166 I548o 29~13 268oo 32622 16867 

1

·-·- M - · JCJ68--- 49on -· 2353 --20S4--1980·--l9o0-19oo----t910-J6177 -31550--26422 17167 ·· 8815 
• M 1969 3822 1630 882 724 723 816 1510 11045 15503 16103 8879 5693 
~ M 197n 3123 1215 866 824 767 7~5 lOBO 11380 18633 22661 19977 9121 
. ·· M 197} 5288 ---3407---2290----1442----1036-- 9~0--·1082--3745 -32930--23950 31910 14440 
I~ M 1972 5847 3093 2510 2239 2028 1823 i710\21890 34430 22770 19290 12400 

" i_,. 

;\HI 

"I 
"f 1"1 .. 

:·.: 

·:::! 

j] 
H 

M 1973 4826 ?253 1465 1200 1200 lOijO 1027 8235 27800 182~0 20290 9074 
· M- 1974 · 3733--1523---1034---874----7-71----724--992--16180-1-787018800 16220 12250 · 
M 1975 3739 11oo 1603 1s16 1471 14oo tS93 15J5o 3231o 21120 t8o9o 163to 
M 1976 7739 1~93 1081 974 950 9ijO 1373 12620 24380 18940 19800 6881 

. ·-· .. -···-··· ... ---- ··- - ----·--·--··------------- ------------ ------ _....__ 

. .. --. . - . ····-·- -· .. . -------------·-····----------

~ 
1\) 

I. 
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) "' 

SINGLE RESERVOIR REGULATON"MODEL 

HYDRO POWER AND FLOOD CONTROL OPTIONS 
·----·---·- ------ --·· -· ------------

SUsiTNA RIVER AT GoLD CREEK WITH WATANA DAM DATA 

--FIRM ENERGY(KWH) ----MIN.-STORAGE----------------- P-3---- -·- - -· P4 ··NO. OF ITER. 
3000000000. 4828031. soooooooo. 7000000000. 325 
50ootiooooo. 1216491, 3ooooboooo. 7oooooo~oo. 16 

------· -------~tooooiloooo.- ------43ii678 .---- Jooooiioooo .--- 5ooooooooo .--- -·· -- --- 31 -··· ------ -----·· 
3soooooooo. 2o§589, 3ooooooooo. · 4ooooooooo. 2sB 
32500~0000• 357578, 3oooobooob, 3S00000000o 3~6 

------- - . --- ... -- --- ------ -.. ----- 3125oooooo. ------37Jo357 -------Joiiooil oooo.-----J25oooo o oo i. -· -- -···- 3?.5 --- -·- -- ---- ·· 
31B75Doooo. J1oa481: 312soooooo. 32sooooooo. 32s 
32187soooo. 2771224. 3ts7siioooo. 325ooooo~o. 325 

------3234375000, ----------1489937.----32t-87SiiOoO .---·- -325000000 0 • - - 325 
32421~75oo. 7B87os. 323437sooil. 32~oooiiooo. 3~7 
3238281250~ 886234, 323437sooo. 3242187500. 3i8 

-- -3236328125o------816190 ~-----3234375000 o·-----3238281250 o· ---- 319 
3235351563. 121 6223, 323437sooo. 3236328125. 3f9 
3234863281· 128~846. 3zJ4375ooo. 3235351563. 3?0 

--32346l914lo-------13Bql71o·-----323't37s000.-----32348632B1o ------ ··· 325 · ----- ----
3234741211· 1336463. 32346i914i. 3234863281. 3?5 
3234802246· 1309771. 3234741211. 3234863281. 325 

··· - -----3234832764 o----1291i338 0 ---3234802246 ,--32348632R 1.---- - - --- ··· 3?0 --
3234817505• 1303061. 3234802246, 3234832764. 3?5 
3234825134. 1299701. 3234817565. 3234832764. 320 

·····--- ····--· ---------------------------------------------- ··-----

-------··· -··-···· -·----· ------------------ ·------··- -----·-- --------·~-···--~·· .. ·-· ... -- .. - . 

- ···--·· .... ·--····---···- ·-·--·-·-··------
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_ ........ YEAR 

''\ 
) 

,,. 

UNREGULATED STREAMFLOW - CFS 

... nCL. _______ .. NOV _____ .DE.C ____ JAN ________ F.EB .. __ ____MAR----APR----·-··--·- MAY -· - .. JUN . -·- JUL 

) 

.. AUG SEP . AVERAGE 

------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------· ~------ -------
t9Sn. 6634. 2583. 1439. 1021. Tea. 726. a7o. 1]510. 1~6oo. 22~00. 19Beo. B30l. 7997. 

-- ... __ , 951-. --·-- 384B~---·--130c;.----11ilo .. -----96o ,----82ii ,--Ho.----1617. ·--·- 14ci9o. · --· 2ii79o .--· ---22c;7o.. -t967o. ··- 2124o. 9062, 
19'52. 5571• 2744. 1900. t6oo. toiiQ. eao. 92o. 5419. 3?370• 2639o. 2o92o. 144ao. .95i6. 
1953. a2o2. 3497, 1100. lloo. 82o. 820. 1615. 19270. 27320. 20200. 2U6lo. 15270. 10035. 

--- -------1 9Sh- - -· S6ii~ ~- ----21 oo .--isoo •---13oo .--·-lOQQ, ----· 780 ~--.123S.•- - -172BQ. --··· 2~2so .---- · 2o~6Q.. 2&1 OQ .--- 12920 • · _ 96l 9., 
1955~ 53To. 276o. 2045. 1794. 14oo. 1100. 1200. 9319. 29B6o. 27s6o. 2575o. 1429o. I02o4. 
i9s6. 49si~ l9oo. 13oo. 9eo. 970• 94o. 95o. 1766o, 3J34o. Jio9o. 24SJo. IeJ3o. i14i2. 

- ··-··---1957. SBi}6.-- ---ao5ih---2142,-----Hoo.----tsoii.----··12oo.---t2oo.-·-- 13750;. · 3ii16o.-- ·· 233lo;, ·· -2o54o.--- ·· 19800;. ···· io347;, 
)958. 8212· 3954. 3264. 1965. l3n7. 1148. 1533. 12900. 257oo. 228Bo. 2254o. 7550. _94t3. 
1959. 4Bil• 2156, 1513. 14~8. 13ii7. 980. 1250. 15990. 2332Q. 25ooo. J11Bo. i6920 •. io4a9. 

··l96n,---- ·· 6558.----285(i,---2200,---1845o--l452,·--- -·t197o---·130(i.-----1S780i l553Q;;·-- 2298Qo · 23590•·- 20'510. . 9649o 
1961. 7794. 3000 1 2694. 24;2, 1754. 1810~ 2650. 17360. 29450o 24~70. 22100. 13370. 10750. 
1962. 591~o 2700. 2100~ 19oO. 1500o 1~00. 1700, 12590 1 .j27Qo 25a5o~ 23550. iSB90. il5Jl • 

. .. - 1963. -------6723· ___ 28o6 .-----2oOo.---t60o .---tsoii.---1 ooo .-----BJo .------19ii3o .--- -26ooo. ---J440o. -- 236 7o •... i 232o •.... j 09B9. 
jq64. 6449o 2256. 14~4. 10~8. 966o ttl._ 745 1 4307. 5ij58~. 22950. 16440. 9571. 9793. 
]96~ 0 629lo . 2799 0 1211. 96~. 86fio 900 0 1360, 12990 0 2S720o 27840. 21120 0 i9350 0 i0117o 

.. -----1966. -· --72o5o------2o98.---1631.-----l4jio ..---1300 .------llOO,-- 1·775 ..------ 9645. -----32953, ---19864. --·· 21825.. ·· 11753 • -: 9396. 
1967. 4162· t66o. 1500. 15oo. 14oii. 1200~ 1166. 15480. 29513. 26800. 32622. 16867. 111s1. 
1968. 49DD• 2353. 2oS~. 19~0. 19iiii. 1900. 191ii. 16177. Ji55o, 26422. 17167. 8815. 976~. 

----1969 0 --- --· 3822o · --163o,-·---882,-·--7?.4 0---723.----816-.---1510o--·1 j o45 0----·l5So3,----l6103,; · -·· 8879 0 ,5093~ ···- - 5561. 
197o. 3123· 12i5~ 866. 8?.4. 767o 775. lOBo. 1]380. 1e63J. 22661. 19977. 9121. 7535, 
197~. 5288, 3407, 2290. 14i2~ 1036. 950~ · 1082. 3745. 3~930. 23950. Jl9lo. i4440. i0206. 

- --1972 •... ·--- 5847• ---------3093ec---25ioo--2239 .----2028. ---1823.--1710 ·-·-·-· c; 890 ··-·· 34430. -- 2?.770 .- . 19290. . 12400. i 0836. 
l973. 4826· 2253. 1465. 12(io. 12iiO• 1000. 1027.Y 8235. 278oo. 1e~so. 2U29o. 9074. 8052. 
i974. 3733! 1523. 10~4. 8f4. 777• 724. 992. 1618o. 17870. 18eoo. 1622o. j225o. _75e1. 

··· -1975o -· 3739o ----·--l700,---160J.--~15l6•--147h-----I400..---1593 0------·15350 0 -- 32ll0.--·--27720i ···· 18090i 16310,; l0234o 
1976. 7739~ 1993~ 1081. 9j4. 9s5. 9oo. 1373. 12620. 24380~ 1e94ii. 19Bob. 6881~ 8136. 

n. 5671. 2419. 1723. t42o. I2o4. t079. 1346. l337o. 28oo5. 23B09. 21787. 13449. 96o6. 
----------------------------------------· 

····-·- . --- --· ··-- -----------------------------------~----------------------------------
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t ' \ .. 

REGULATED STREAMFLOW - CFS 

. -··----YEAR --- oCT - -- ·---NOV·-·------·OEG-----JAN----·---F"EB---·--MAR ----·---APR----·-- MAY ... JuN · · JUL AUG SEP AVERAGE ------- ------- ------- ------- ------- ------- ------- ------- ------- -------· ------- ------- -------· -------
J95n, 
1951. 
195<?. 
\953, 

······1954,;. 
i9SS. 
1956, 

. --- J 957. 
1958. 
1959, 
1 961lo 
1961, 
196?.. 
1963. 
1964, 
1965, 
l966o 
1967. 
19f>A. 
l969o 
19711. 
~971. 
1972. 
1973, 
1974, 
1975. 
1976, 

o. 

7676. 8815, 9600. 10777. 10449. lo217, 9434, e566, 7889, 7~41. 
.. 7913o--·-----9153,--·-10D13,---11J<;i,·--· lllot.----·1o97o,---10252.-- ... 9279, 8436.- 765f\, 

7952. 9156, 9982, 11272. 1099~, 16831, io123. 9432, a48S. 7!59. 
7837. 8973, 9764,· 10967, 10690o lo468, 9713. 8643, 7705, 7n33, 
7547o ---· 8679 ··-----·~945}·.-----1 0594ii ----} 022f'lo-·----9959 .------·9170 a--· £;1193 o .. - 7397 I 6fl29 o 

7269. 8344, 9053. lolo6. 9718. 9384, . 8553, 7729, 709o, 6449, 
7153. 8221, 8933, 9987. 96]4. 9286, 8464, 7552, 6812. 1848~. 
7145.----- 8189,---·----8874.·----- 98q6 .---95(i5,·--916S.------- 8341. - 7482. . .. 6819, --·-· aa2o, 
8212• 8151, 8806• 9799, 94ijS, 9066, 8244, 7398, 6795, 7515, 
7154. 8221, . 8928, 99j2. 9587, 9254~ 8429. 7536, 6911. 6373, 
-7138~·----al75, ----8859, ----9876• ---9483·--·---914J.----a32ii.; -- 7438• 6900. 6448. 
7794o 8161, 8835, 98j4, 9428, 9075, 8232, 7326, 6655, 18548, 
7144o 8191, 88SO. 99o1. 9507• 9164, 8332. 7481. 6708o 23604, 

---- 7136;- -----8172 ~--·--8B58,---9882o·--949h-·- 9154,---- 833R;. --·- -7423• · · ··· 6 756 o ·--· 21 ?.40 ~ 
7139o 8184, 8884. 9927. 95si. 9225, 8411. 7661, 6874, 15505, 
714j~ 8181, 8a79, 9925, 9552• 9225, 8401.. 7543, 6925, 6140, 

···-·-·72ii5.----8i7o,-·----afi69.---99ii2.-·-·-·--95H.----9179.-----8347.,-- --· 7527• ·- · 687~.- -·-- 6303, 
7166. 8242, 8958, 1ooo6. 96zi. 9284, 8456. 7567. 6884, S658. 
715Jo 8217, 8914. 9941, 9541o 9187 0 8345, 7450, ~755, 15978. 

·--7164·-·· ·----8249··----8973.---·10044 ----9679.----9358 -----·8527 --- - 7681-- -· ·- 7176. . 6767 io 

781lo 9040, 9BB7, 11111: 10915o 16733: toozn: 9131: s410o 7668. 
B252· ~533. 10454, 118~1. 11769, 11668, i1202. 1o733, qS86, sis~. 
8 151o ··-·-9385•· -·----102H, ---116\5 .--l-1345,·--- 11196,--1 o492i --·---- 9264,;- · ·-- 7992 • ·-- -7131. 
772io 8896~ 9698, 10890, 10581. lii343. 9573. 8770, 7970, 7?.62, 
7960• 92ija, 10081, 11447, 11206• 11107, 1043s. 9433, 8560. 7874. 

· 8579 o--- 10006 .. -----11093, ----127e2.-----l2878o----l323h--13096 •- ----12397 • 1 Q330 ,---· · 8559. 
8743. lOllS, 11261. 130j9, 13330• 13868, i4393, 14378, 12699• 10733, 
1602. 8668, 94,7, 1o621. Io32o· 1o1o2. 9394, a556. 7718. 1oo2s. 

·----·- ··----· ------·-------------

------·-·-----------

7422, 7a29. 
7784.. 8034. 
7543. 7873. 
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END Of THE MONTH WATER SURFACE ELEVATION -FT 

) 

---YEAR--~- --OCT-- · ·----NOV-···---r:>EC----..IAN ... ------·----f-'EB-------MAR--- --APR---- - MAY JuN .. JUL AUG SEP AVERAGE ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------· ------- -------
t9sn. 2148. 2136, 2121. 21 02. 2oe2. 2059, 2o3~. 2o46, 2074. 21DA. 2132, ~133, 

·-·--- -· J 951. --··2125··- --·2116.---2092•---2067•---··2044•---2016•--199ii;; ·· · 2ii06;; · 2039• 2076• ······ 2103• · · 2128.-
195~. 2123. 2112. 2095, 2072. 2051. 2023, 199~. i983. 2051. 2Q96. 2123. 2135. 
t953, 2136, 212s~ 2110. 2089, 2068. 20~4. 2022. 2o52~ ~096, 2122. 2148, 2162. 
·1954, . -·-·2159·.-·----2l46~-----213h--2l·i3.---2o97 .--- -2il75.-------cil57 .---- --2078. ·-·-· -?.116. · ·-- 2H2. --·-- 2178 •. - --· ·· 2188. · 
1955, 2185, 2174~ 2161. 2145. 2131. 2115. 2101. 2104, 2147. 2187. 2200. 2200. 
1956, 2196• 2184, 2170~ 21~3. 213Ao 2122, 2108. 2127. 2176. 2200. 22uo. 2200. 

-·---- ·---1 957. -·- -- 2197 ~-· ---21 88.-----2175-. ---·2160 .--2146 i -- ·-2131-.-·--2117 .------- 21 30;, 2173 ii - 220 0. -· 220 0 0 . - ... 2200 ~ 
1958. 22oo. 2192, 2182; ·2167. 2153. 2138, 2j25, 2i36, 211i. 2200, 22uo. 2200, 
1959, 2196o 2184, 21io. 21s4. 214o. 212~. 2111. ?.127, 2157. 2193, 2200. 2200. 
l960 • -·-· --··· 2199• · ·-·-·-2189 ··-- 2177 ,--2ll'llo--214fh----2132i-----·-2119;;·- -· 2135 •- 2151 • ·- · 21 83 i 2200 ;;· 2200 • 
196i. 22no. 2191, 2179. 2165. 21s2. 213B, 2128. 2147. 2189. 22oo. 22oo. 22oo. 
1962. 2198• 2188, 2175. 21 0o. 2146• 2131. 2119. 2128. 2196· 2~00. 2200. 2200. 

·19(>3 • -- ··· · 2199o ·-···· · 2189,.----- 2l-76-.--216lo-·---214 7·-.- --213lo--211To --·--l?14-0o · ?.175 • ··-- · 2?.00 • · - 2200 i - ··- 2200;; 
1964. 2199· 2188, 217~. 2157, 2142. 2126. 2112. 2105, 2186, 2?.00. 2200. 2200. 
1965. 2198. 2]89, 217~. 2157. 2142. 2126. 2113. 2123, 2158. 2i99, 2200. 2200. 

. ·- 1966. ···--· 22oo .------ 2189 .--21-ts.--21o59-.--- 2Hs.---213o j---- 2118 .. - -- 2122.- - -· 2110.-- -· 2196,- 22oo. --··-- 22oo ~ 
1967. 2194· 2182, 21~8~ 21ij2. 2138. 2122. 2109, 212~. ~16~. 2~00, 2200, 2200. 
1969 0 2196• 2185, 2172 0 2157. 2144o 2130, 2118. 2135, 2180o 2200, 2200, 2200. 

-· -- ·1969;; · --- 21 9~,---··-2182-, --2166,--2149.--2l33.----211h-----2104•·--·-·-2tlD •. -·····- -2126• --· --2143. · ···· 2147. · 2142;; 
1975. 2133. 2118, 2101. 2071. 2os5. 2028, 2604. 2~10. 2038. 2ij1s. 2103. 2105. 
1971. 2099. 2085, 2066, 2040. 2013. 1978, .1942, j916. i999. 2fi43, 2101. 2112. 

-·· ]q72;. ·-·--· 2108 ~---·2095··-- 201-7,---2055 .--2032..-----:-2006-i---1971.-----·20 17.---· . 2083 ~-··-- -· 2 i 16.- '·- .. 2139 ·-·-- 2148. 
1973. 2142. 21~ri~ 2114. 2094. 2074o 2052, 2030. 2ij28, 2077. 2(02, 2127. 2129. 
1974. 2121, 2107, 2087. 2062. 2038. 2009, 1978. 2~02. 2027. 2fi57. 2076. 2084. 
1975, .. .207J, _ _:_ __ zo54,----2028 •. ---1996 .--19s8o-----l914,---1860 .-- --t 876 •.. - i 962, ·-·--· ----2025. 2051. -- ·- 2069. 
197~. 2066. 2047, 2019. 1980. 1939. 1887. 1820, 1810. 1871. 19lo. 1944, i929. 

o. 2162· 2150. 21~5. 2115. 2096. 2074, 2053. 2664. 2109. 2(4~. 2155. 2158. 

··--··-·· -- ......... - -··----- ·- ·-·--· -·---------·----------------

2098. 
2066. 
2072, 
2098. 
2123• 
2154, 
2164. 
2168 •. 
2172. 
2163.· 
2166,; 
2174, 
2J10. 
2170• 
2166. 
2165 • 
2167. 
2163, 
2168o 

. 2143. 
2071. 
2033, 
2071. 
2092, 
2054. 

-1989. 
1935. 
2ti8, 
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END Of THE MONTH ACTIVE SToRAGE - ACRE-FT 

-----YEAR----------OCT----- __ NOV.------DEC----JAN------'---fEB------MAR--- APR---------- MAY- .JuN JUL AUG 

------- ------- ------- ------- ------- ------- -------- ------- ------- -------· ------- -------
195n. 793593o. 7565128, 7063311. 6463So9. 5927276• 5343724, 4834122, 5015146. 57li98B. 6656388. 7422382. 

----·---19St,-7?.ii11Sii4o- 6 7332l6,--618Sl91-.--5546296 0---4975333o- 4346319.-3832500.---4128312.- 4A63432,-- 5780467.-- 6511296• 
1952. 7150701• 6769152, 62722i3, 5677523. 5122226• 4510377. 3962772. 371~048. 5i37294. 6301326, 7123866. 
1953. 753948Qo 7213641 0 6717791, 61111?.7, 5562999o 4969754. 4487870. 514l306 0 6308499. 7118119. 7939652. 

----------1954.- 827869io· 78872i9,--73983S3.-6B26892 0 --6314378o-5749965.-5277816o 583(1529;, 6A9f3867o 7730858, 8906037• 
195~. 9J~58o5• 8793533, 8362645. 7851577. 7389598• 6BBo2o8. 6442676. 654o422. 7a9~345. 9193383. 96240oo. 
1956. 94a8607• 911256o, 8643174. 8089333. 7609271• 7096087. 6648968. 727o486. 884a985. 9624ooo. 96240oo. 

----- -- -1957.--9541 678 •·- 9c35865,--BB2195Z,--B3l79A4 1 --7873431o --1383710,- 6958767.---7 344194 • 8733078, 96 240 0 0 • 96240 0 0 • 
1958. 9624000o 9374291, 9033524, 8551859. 8102114. 7615285. 72i5972. 7554297. 8~79243. 9624000. 9624000. 
1959. 9479916• 9118659, 8662742, B1J86i1. 7678776· 7i7ooo8. 6742812. 7262623. 8?390oi. 9384326. 96240oo. 

( 

SEP AVERAGE 
------- --·----
7450479. 6449140. 
7297126. 5616666. 
7Si7135. 5771711, 
8398170. 6459034. 
9242568 0 719568lo 
9624000. 8143599. 
9624ooo. B4732a4. 
9624000. 8590222, 
9624000. 87]8549. 
9624000. 84?7124. 

1960 ,. 9588355 o-- 9211506,-8862065.--8368241 4--7922216,---7433627,---70 15920•- 7528852. Bn4?.369 • 905 A90 6. 962400 0. 9624-0 0 0. B5 ;>13338. 
1961. 96240oo. 9316925. 8939318. 8485444, 8059229. 7612506. 7280383. 7897348. 9253737, 96245oo. 96240Uo. 9624000. B7~B4riB. 
i96~. 9548566.-9221790, 8864922. 83129~1. 7868275• 7390878, 6996224. 731~366. 9485928. 9624rioo. 9624000. ~624000. B6~U9B7 • 

. 1963. 9598597 ~--927B9.SB._B85725lo--B34BO;i!3 .--79ii42ii3o--1-40z852.-6.9S6090 ,- 7669748,- .8814852 •- 9624000. 9624000, 9624000. 8641 BBl. 
1964, 95el590o 9228516, 8774098, 8228158, 7751374• 1227969. 6771790. 6565548. 9166221. 9624ooo. 962400o. 9624000. B5t3939. 
1965, 9571782. 9251515. 8780043, 8228783. 77460s3. 7234158, 6815181. 71Soii74. 8268453. 9590437~ 96240oo. 9624000. 8490373. 

-·----- __ 1 966 ... 9624ooo ~--9Z62685,.-8a17.621.-s2948J2 .---1a3841o.-~354o32 ,-6962996.--7 o93246 .--- 864s1 o 8. 947s934. 9624o oo.- 9624o oo. -8S5166o. 
1967. 9439631• 9o44429o 8585875. 8062842. 7606292• 7109233, 6675459. 7162ooo. e~oa517. 9624ooo. 9624000. 9624000. 8422190. 
1968 0 94A5441o 9136516, 8714702o 82252}3 0 780087io 7352804, 6969870. 7506455, 898t839o 9624000, 9624000, 9624000. 8587142. 

---- -1969. --941-8525•- 9024673,-- B527161,--1-954o73.---14566s9.--6931460. -6513921. 672o775 .---7~1624 1. -7790::»6s.- 7897083. 1742694. 7766128. 
197n. 7454456• 6988826, 6434121. 5797894. 5234317• 4622036, 4090052. 4228326. 4e36631. 5758497. 6507818. 6563705. 57o9723. 
1971. 6381429. 60l6e86, 5514909, 4874245. 4281512· 36225o7. 302o3o7. 259o659. 3979725. 4949o53, 6418121. 6792194. 4870129. 

- 1 972. 665055lo .62761 ?So--5798~05o-52222i5 0--410480;~ o-4}28545 o--3606007 0 · 4382319 0 5955464 o 69170 79 0 7652196 • 793 2 0 03 • 5768856" 
1973. 77S3993o 7358704, 6852491. 62567o2, 5735690• 5161238, 4652706, 4619782. 5799718, ~475339. 7262714. 7333703. 6271898. 
1974• 7n7J797• 6616Soo. 6060216. 5410131, 4630952• 4i92541. 3630473. 404~310. 4~99271· 527ln86. 5770147. 5992595. 52qloe4. 

-1975. 5695020o .5200808~----4617323o-3924594,--329106'io-2S63404,--1B7893J,- 2060516. 3368418. 454M6i, 5135660. 5SA2145. 39897o4. 
1976. 5520415~ 5036920, 4410958o 3669092, 2981565• 2(84225, 14o9492. 130l382. 1996428. 250lfi4?. 3065411. 28~9166. 3073841. 

~. 84213lio 8049464, 7574547, 7008834. 6502555o 5947758 0 5468521. 5764521. 697i654o 78]9~88. 8235125. 8347762. 7175937. 
-----------------------

·-- ------- ... -----------------------
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AVERAGE HEAD DURING THE MONTH - FT 

.. -YEAR.--- ... OCT . -· NOV--------DEC---- ----JAN- ------FEB------MAR-- ----·-APR···· -··--MAY--·· -- JUN JUL AUG SEP AVERAGE ------- ------- ------- ------- ------- ------- ------- ----~-- ------- ------- ------- ------- ------- -------
1950~ 669o 662, 6~9o 6)1, 6i2o ~9lo 569, 562, 

-·· -- -1951;; 649~ -- ··· - 638;, -----622.-- ·-599.---·576•·-----5so.----·-524··--- 519, 
1952. 646o 637, 624, 6o4. 582o 557, 531, Slo. 
1953, 65So 651. 638, 620. 598o 576, 553. 557, 

·195<1- • ·680o··- -- -673.------659.-----642 .------·-625,-----606,--- 586• -· -- 588,; · -
1955 0 706o 700, 688, 67J. 6S8o 643, 628, 623, 
1956. 718• 710, 697, 6al. 665. 650, 635, 637. 

·1 95'7. -- --- -719o ·- ---713 ,---·---702.----6e8.-------673 • ·------· 658.--- ·6H.-- ·----- 643• 
1958. 720• 716, 101. 694. 6ao. 666, 652. 651. 
1959, 718o 710, 697, 6R2o 667o 652, 637, 639. 
1960• -- 719~ --- --. 71h-·--··-70J.----6a9•---674·.---660 .-----646;;·-------- 647• 
196\. 720o 715, 705, 692, 678o 665 0 653. 657, 
1962. 719o 713, 701. 6a7. 673o 658, 645. 644, 
1963. ·--- ·· 720o·-·-···- --714,-----703,---- 6A9 0 ·-----6Ho·-----659.--- -644.---- --649 0 

1964. 119. 713, 101, 6as. 675. 654, 6J9, 62a. 
196~. 719o 713. 701. 686. -·670· 654, 640. 638, 

.. ----1966,. --- -720o ·· ---?14o----7-02..---687 0 ----672o---657-,------644.------- 640 1 

1967, 717o 708, 695, 6A0 0 665o 650, 635, 636, 
1968, 718• 7io, 698, 684. 67n. 657. 644. 646. 
1969 6 - 717o·- -------708,.----694,----677.---661 o----645 0 ------630 0--··-··- -627 • 
l97n. 657o 646, 630, 6~9. 586• 562, 536. 527. 
1971. 62?• 612, 596, 574, 546o 517, . 48fi. 449. 
1972.----- - 630~ · -·-- 622, -------606.---- Sf!6.---564,------539,------512. --·-- ·· 520.-
1973. 665o 656, 642o 625 0 6ij;o 583, 56i, 549, 
1974. 645o 634, 618, 594, S7lo 543, 515, 510. 
197So· -· · 599o -------583,--------5~1 ~- ---532·,---491.----456.----410.----- ·- 388. 
1976. 587~ 577. 553, 522, 480o 435, 373 0 335 0 

n. 684o 676, 663, 6~5 0 626o 60S. 584 0 578. 

-- ·----------------

·--------------·-- -·-- ---- ...... ---· 

...... ··-·· -··· -------- ·---·-· ···- --------··-

sao. 612. 64o. 
543,; .. c579,; 610• 
539. 59~. 630. 
594. 63o. 655. 
619 •. 649. 680i ... 
646, 687. 113. 
672. 708. 720. 
671. . 706. 720i 
674. 705. 720. 
662. 695. 716. 

·-. 663 ;;· .... ··- . 1'.87• .. .. 711,; 
688. 714. 72Q. 
682. 718. 720. 
677.- . ,-- 708 i .. - -12o. 
666. 713. 720. 
661 • 69.9. 719. 

.. 666.---- -703,---- .. 718.-· 
665. 703. 720. 
678. 710. 720. 
638. 654. . 665. 
544. 578. 610. 
477. c;41. 592. 
573. - f1,2). 648. 
514. ~no. 635. 
535, 563, 586. 
443, ------ 517. ssa.-
36o, 413. 447. 
607. 645,; 667. 

. ..... ---····-··· 

652. 
636. 
649. 
675. 
703. 
720. 
720, 
720;, 
720. 
720. 
720. 
120. 
720. 
720;, 
720. 
720. 
720. 
720. 
720. 
664. 
624. 
626. 
664. 
648. 
600. 
sao. 
457. 
676. 

619. 
587;, 
5q2. 
6)7. 
642, 
674. 
684. 
688. 
692. 
683. 
686. 
694. 
690. 

. 690 • 
686. 
685, 

. 687. 
683. 
6a8. 
665. 
Sq2. 
553. 
590• 
6iJ. 
576. 
510. 
462. 
638. 
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AVERAGE MONTHLY ENERGY -MWH 

-----YEAR -oCT ------NOV------- -DEC-----JAN----------f.'EB--------MAR-------APR ----- MAY- ------JUN JUL AUG SEP- TOTAL ------- -------·. ------- ------- ------- ------- ------- ---~--- ------- ------· ------- ---~--- ------- -------
lq5ri. 258786o 284664, 313778o 342891 0 291134o 304073, 26202lo 242612. 22320Jo 223203, 23937To 249081. 3234821. 

--- -------195f ,----2587861 --- 284664,---31J7-t8-o--J42891 ,--291134o--304073,--2E.2021 0 - - 2421!112.-- 223203o --- 223203 0 - 239377 o -- 249081 i 323482lo 
1952 1 258786o 284664~ 313718o 342891. 29l134o 304073, 262021, 242612 0 223203, 223203, 239377~ 249081,3234821, 
)953. 2S8786o 284664, 313778, 342891o 291134• 304073, 26202i. 242612, 223203o 223203, 239377, 249081. 3234821. 

---------1954,-- 258786o- --284664 1--313778,--342891-.--- 291134-. --- 304073 .-262Q2i-.- -- 242612 i --223203 ~ - 223203 o 239377; 24 9081 ~ 3234821;, 
1955, 258786. 284664~ 313778, 34289i. 291134. 304073, 262021. 242612, 223203. 223203. 626080. 501770. 3874213. 
1956. 258786. 284664, 31377~. 342891. 291134• 304073, 262621. 242612, 223263. 621427. 631898, 6ii514. 43880oo. 

----,----1 957,-----258786 ,--284664-,~---313178 ,----342891-.--291 i-34 ,---304073.-----262021-.---242612,; - 22320 3 • --313CJ43 ,--- 631898 • -- 6 i 1514;;- 40B05i 6;, 
1958. 297962• 284664, 313178. 342891. 291134. 304073, 262021. 242612, 223203, 267162. 631898. 265106. 37265fi3, 
1959. 258786o 284664,' 313778, 342891, 291134• 304073, 262021. 242612. 22j203o 223203. 628660~ 594118. 3969141, 

--J 960 • ----258786·---284664 .---31-3718,--3428ql-, -29l134o----304073~--2t~2021 .--- 242612 • · 223203.- -223203. 516lS9• ---61 i 514. 3874oj6,
)961, 282796o 284664, 313?78, 342891 1 291134o 304073 1 262021, 242612, 223203, 626896, 631898, 469465. 4275430, 
1962. 258786. 284664, 313778. 342891. 291134. 304073. 26202i. 242612. 223203, 63oo33, 631898, s5t951. 4343042, 

- --1963. -2SB7B6.--284664,-:_J137-78.---3'!'289h--2911Jh--30it073.-- 262021 .---242612.; 22J2o3,-- 620966. · 631898 • - 432596 • 42oB62l;, 
1964, 258786. 284664, 313778. 342891 •. 291134, 304073, 262021. 24~612, 22j2o3~ 557070. 596505. 336070. 40i28o5, 
l965o 258786o 284664. ~13778, 342891. 291134o 304073 1 262021 0 242612. 223203o 223~03. 631445 1 611514, 3989322, 

--------1966, -- 26Ht25o -- 284664o---313778o __ J428q1 0 -----291134o -- -304073o----262021-o---2426i2 1 --- 223203o - 223~03o- 629938 0 - 4}2687.- 3791627 o 
1967. 258786o 284664, 313778, 3428ql, 291134 1 304073, 262021. 242612. 223203, 306663. 631898, 592257. 4053979. 
1968, 25B786o 284664, , 313778o 3428~1 0 29ll34o 304073, 262Q2i, 242612. 223203o 571789. 622884, 309524, 4027358 0 

--------1969, 258786o- .. -284664.,_3}3l1So-----3ll.289lo---29l134o---304073,---·--26202l,- -242612, -223203o---223~03 1 . 239377. - 249081, 3234821, 
197n. 258786. 284664. 31377a. 342891. 291134. 304073, 262ii2i. 242612. 223263. 223::>03. 239377. 249081. 3234821. 
197\. 258786, 2846~4. 313?78, 342891. 291134• 304073, 262021. 242612, 223203. 223?.03. 239377. 249081. 32)4821, 

-- -- -----1972o- 258786o--- 28466.4.,_313'U8o--342891-o-29ll34 •---304073 0 ---262iJ2i 0 --. 242612,-- 223203o--- 223203 0 - 239377 0 249081,- 3234821 0 

)973. 258786. 284664, 313778. 3~2891. 291134• 304073. 262021. 242612. 223203. 223203. 239377. 249081. 3234821. 
1974o 258786o 284664, 313778o 34289lo 291134o 304073. 262021, 242612, 223203o 223203 0 239377 1 249081. 3234821, 

--1975, -- 258786-~--284664-,--3137-78,--a428glo-29H-:34o----304iH3e--262021-.-- 24?612;;----223203, ····· 223203;,- 239377 •- 249081;; 3234821, 
1976. 258786· 284664, 313778. 342891. 291134· 304073. 26202i, 242612, 223203. 223203. 239377. 249081. 3234821. 

fi. 261224. 284664, 313718. j42891. 291134• 304~73, 26202i. 242612 •. 223203. 316fi59. 436Sso •. 3i613S. 3654343~ 
.... --·····-----· ·-------·---------- ---------------------------- ---------------···- -·- -·-······-··--·. 

-------- ·-------- -------

- ----- -··----- --------··----------------------------------
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-- -----·-·-- ----------- ---------------

SECONDARY MONTHLY ENERGY - MWH 

-·-·-YEAR oGT--· -- ·--· NOV-----9&G--- --JAN------FEB-----MAR------ APR- --- - MAY· JUN JIJL AUG · SI='P TOTAL ------- -------- ------- -------- ------- ------- ------- -----·- ·-----· ------- ------- ------- ------- -------
t95n. a. o. o. o. n. o. o. o. o. o. o. o. o. 
19Si.------·----ii.--------o, -o.----o.----h-·-----0~------o.---- .. - ... - o ............... -o.-- o. o.- o. o. 
i952. 0• Oo Oo Oo Oo Oo Oo Do Oe Oo Oo O. 0. 
1953. o~ n. o. o. o. o. o. o. o. o. o. o. o. 

----- -------i954.- --------o .-------o .----·---o o-.-·-----·ii. · o-~------ n. ---- ....... o. ---- -··· · o ...... -- o. ........ o. - o. o. 
t95s. o• ~. o. o. o. o. o. o. o• o. 3867o3. 252688. 639392. 
)956 0 0~ Do Oo 0 0 Oo Oo Do 0. Oo 398225. 39252j. 3~2433. 1153179. 

--·- 1957.---------- ih··-----o.--------o-.------o-.----ih-----o-.----o.-- -·----- o ...... -- -o. ---· 9o7~1. -· 392521··-- 362433. B45695. 
1958. 39177o Oo Oo 0 0 Oo Oo 0. 0. Oo 43959. 392521. i6024~ 491681o 
1959. Oo 6. Oo Oo Oo O, O. O. Oo Oo 389283. 345036. 7343)9~ 

·--·--1961'1 •. ---·-···· -i).---------0 ,-----· Oo·------ o.-----o ,---·----0.-----· ----o~----- ··- - 0 o ·· · O• · ···· · 0 i- 276782•-- 362433. · 6392t5;, 
1961. 24010o Oo Oo 0. Oo 0 0 0. 0. Oo 403693. 392521. 220384. 1040608. 
1962. 0• o. Oo 0. O• o. o. o. Oo 406A30. 392521. 309870. 1108221. 
t963;;· - -------ii··------------6.------ o.------o-.------5.---------- o.--------ii. --- ---- o. · o.- -397763~ 392521. te3515. 973eoo. 
1964. Qo 6, Oo 0. Oo 0 0 0. Oo Oo 333A67 0 357129 0 86988. 777984o 
1965 0 Oo 6, Oo 0. ~. 0 0 ij. 0. 0• 00 392068 0 362433. 7545rilo 

···----1 966 • -· 2639o -------0 o·------·· 0 o 0 .-------llo·--------0·•-------- 0 0 ··--· ...... · 0 •· -··· ·· -·· ·· 0 • --- ·· ··· · 0 o 390561;, 163606o 556806 • 
1967. Oo 00 Oo 00 Oo 00 Do 00 Oo 83461 0 392521. 343175. 8j91S7~ 
)968. Q~ q. Oo O. Qo Oo Q• Oo Oo 348'581'• 383507 0 60443. 792536. 

-·--·1969··------------o.--------o~------o.-------o.------o,-----o.--------o.-------- o.-- ---· o. __ .. ________ -o. ··.··· -o. -- ... o. ·- -· -o. 
197n. o. n. o~ o. o. o. o. o. o~ o. o. o. o. 
197i. ~.- ~. o. o. §. o. ij. o. o. i. ri, o. o. 

------1972. ·- ------ · O•·· -(1-.-----0 ,------0. g-,------0 .-------q • --· ---0 ··--·- ·----·0 .----· ---·-·- !!. -·--·---- - Qi-· · --- ·-· 0 • 0 • 
1973. Oo 0 0 0~ 0 0 Oo 0~ Oo O. Oo Oo Oo Oo Oo 
1974. Oo Oo Oo. O. ij, Oo Oo Oo Oo Oo Oo ri. Do 

--------1975,- -- ----· Q•-----o..-----o.------o-.-----g.-------0~------·Q• -----·· -o. ··-·-···· ·· o. ----- -- · g,-- ·····-· ···· Q•· -- o. · ···· o. 
1976 0 0 0 Oo Oo 0 0 Oo Oo 0~ O. 0~ 0 0 0. O. Do 

n. 243Bo n. Oo o. o, o. Oo o. Oo 92R56. 197173. 127054. 4}9522. 

-----·-----------------------------~----------------------~- - ··-----·····--

. ---- ·-·- ---- ... ------------- --··----- ---------------------------·-·-----------------

··-- ..... --- - ---·· .. -· «•··-------· --·-······- -----------------------· 
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) 
SUMMARY INFORMATION 
------~----------------
FIRM ANNUAL ENERGy - MWH 3234821. 

---- ·-·-·-- ····----- ----------- ---AVERAGE .. ANNUAL--ENERGV. -'"--MWH--3654343 o ·----- ---

PRIME CAPACITY - KW 369272. 
DEPENDABLE CAPACITY • KW 738544. 

·---------------- -------- -·- ----OVERlOAO-SAPACH'Y-----KW------B49325;;·-
AVERAGE HEAD - FEET 638 0 

MAX. STORAGE CAPACITY· ACFT 9624000. 
----------·-·-·-·-·--···---------------------------9EAD~SToRAGE--CAPACITY---ACf·T·--13i)iiooo, ----------·· -· --- ---- · -

AVERAGE ANNUAL· lNfLPW • CFS 9606. 
AVERAGE ANNUAL OUTFLOW • CFS 9919. 

·--- PlANT-F AGTOR--PERCENT------------- 50.---- --- --- -- - · · --· -· ----- --- -
PRIME POWER FLOW-- CfS 8671. 

------· ·--------- -··--- ----- --·----- -----------------------------

........ ·--------- ----- --···-----------------------------

-------------

--------- -·- ... - ·-·-··- --···---·. 

•···----------- ------ -----------------------·-· ----- .. -· . ------ ------ . 

---··· --------------- -·---- ··----- ·----------------------------------------·- .... --· . --
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'' 'i 

MAXIMUM DiSCHARGE 
YEAR UNREGULATED REGULATED 

1950.0 22600.0 10777.0 
1951,0 2257~.0 1~350.7 

· --··---l952o0--32370o0-1127I-.e---·-····------·-··-··-·- -------------
19s3.o 2732o.o 1o966.~ 
19S4.o 261oO~o 1os94.o 

----- -------:---1955. ti ---29860.0 ---18146,6-----------------------
1956.0 33340.0 24530.0 
1957.o 3ol6~.o zos4o.o 

· · ------------1958 .-o ----zs7oo • o-- --22540 • ii-------------------------·- -- ---
1959.0 3I180.o 212a2.1 
196o,o 2J590.o 2os1o.o 

······---·-··-·--196l.0-29.tt.so-.o ---22loo;;o-·-------------- --- -------------
1962.0 43270.0 23604o5 
1963.o 314oo.o 2J67o.g 

-- -- --------196.tt..o--snsso.o ·--16HO•·o-------·-------------------- ........... · ---
1965.0 2784D.o 2o574.1 
1966,0 329S3.o 19465,7 
1967i0·--32622.-o·-32622.o------------------------- ----· 
1968.o 3isso.o 17167.o 
1969,0 161o3.o 1o044,4 

--·----1970. o ----22661.-o --111-7 h 3 --------···-----
1971.0 32930.o 11B61,s 
1972.0 34430,0 11615,4 

----------1973,0·-2'7800 • 0-----1 ij8B9- 6---------------------------
1974.0 18800.0 11446:6 
1975,0 32310.0 13234.3 
1976.0---2438~ • 0-----14392 0 9-------· ----

---·-·· ---·---·-·- --···---. ---·- --------------- -- ----------- ------------------- --------- -··--

----- -··-- ·----- ----------------
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A SINGLE RESERVOIR REGULATON MODEL 
A HYDRO POWER AND FLOOD cONTROL OPTIONS 
A SUSITNA RIVER AT GOLD CREEK WITH WATANA DAM DATA 
B 1780 jB1fi 1900 1950. 200d 2~50 2100 2150 2266 2210 

- c1ooooon -lJnoooo 2333ooo·-316iiooo ·-4oooooo-- siooooo-64ooooo aoooooo -96z4oiiii 9999999- ··-- ·· 
0 9624000 ]3Qijooo3ooooooooo . .eo 1480 aoooooo 1. 1 
E 0 sooooo0007000000000 oSO 27 1950 324 1 
F'-·-·-- ·--- o.oAn o.iJ88--o.o91- o.ui6--0.o90-o-.oci4-o.oet---o.-o75-o.o69--0•069·0•o74 o.o77·-- -
G 31 .30 31 31 . 28 . 31 36 31 30 31 31 30 
H9624oon 9624ooo 9624ooo 9624000 9624000 9624000 9624000 9624000 9624ooii 9624000 

--H9624000 9624000 -- ---.. ---·-·--·--.. --------·--·-----.. -----· -----------------·---·--·---...... --
I 5.21 So54 5o9l 2o98 4.60 6.)7 7o94 5.84 5.43 7o72 4.n3 
J 19SSB40o32 n.62933 11 
M - --19Sn 6634 --2583---H-39---1 027---788---726---· IHO-}-l5l 0- 19600-22600 19880- - 8301 · .. 
M 1951 3848 1300 1100 960 820 740 1617 14090 20790 22570 19670 2i240 
M 1952 5571 2744 1900 1600 1000 BRO 920 5419 32370 26390 20920 14480 

·· M --1953 ... azr.2 ·· 3497---J 7oo-·-uoo------ezo- 82o-ta15--·t·9c7o 2732o -2o2oo 20610 ·1s21o· · --·· 
M 1954 56o4 21oo 1506 13oo 1ooo 7eo 1235 17280 2525o 20360 26too 12920 
M 1~55 537n 2760 2045 1794 1460 11oo izrio 9319 29860 27560 25750 1429o 

.. M -- 1956 4951 · 1900--- 1300--- 980·---970--·940-950-17660-J3340·-31 090-24530 18330 ... 
M 1957 5e~6 3o5o 2142 11oo 15oo 12oo 12oo 1375o 3o16o 2331o 2o54o 1qaoo 
M 1958 8212 3954 3264 1965 tlo7 1148 1533 129oo 257oo 22a9o 22s4o 755o 

·· M---- 1959 48i 1- ·2156----·1513 --1448--1Jn7---98o-u~so-lS'i190-·2J320 --2Sooo-·Ji 180 ·16920 · 
M 1960 6558 2850 2200 1845 1452 1197 iJOO 15780 15530 22980 23590 20S10 
M 1961 7794 JOoo 2694 2452 1754 18io · 265o t736o 29450 24570 221oo 1337o 
M --- t 962 --59) 6· 21oo-· --2loo·-t9oo· --lsoo-14ijo·-i7oo-i259o- 43270 -z!58so--235So· 15a9o ----- ·- - · ··------ -- · 
M 1963 6723 2BQO 2000 1600 1So0 10QO 830 19030 26000 34400 23670 12320 
M 1964 6449 225o t494 l04B 966 7t3 745 4Jo7 5o58o 2295o 16440 9571 
M i 965 · 6291 ·-·2799--12H --960---860--900 --fJE>0--12990- 25720-~7840--21120 19350--- - --· ..... ·-- · ----
M J966 72~5 2098 1631 14oo 13oo t3oo i775 9b45 32953 19864 2ia2s lt7S3 
M t967 4162 i6oo t5oo 1soo 14oo 12oo 1166 1S48o 29513 268iio 32622 16867 

-M .... , 96a --49iin -----2353 -- 2o54·--19ao---19oo--19oo----}-9l·o-161-77-3155o-26422--l-7J 67-- 8ats· .... -- -----·-·---- ------ -
M 1969 3822 1630 882 724 723 8i6 1510 ii045 15503 16103 8879 5o93 
M 197n 3123 l215 866 824 767 775 lOBO 11380 18633 22661 19977 9121 

· M- -- 197\--- 52s8 ·- 3407----229q-l'442---lo36--9so--toe2--·JHS·-J2930--z39so----Jt qj o--u44o- · · ............ - -- .. - ----- · 
M 197~ 5847 3093 . 2510 2239 2026 1Bz3 1710 21890 34430 22770 19290 12400 
.H 1971 4826 2253 1465 1200 1200 1000 1027 8235 27800 18250 20290 9074 

- M ··· 1974-- 3733 .. ·1523---- I034---874--·777---1z4-990!-+6180--l-7870--188i}0-·16220 12250 ·
H 197s 3739 11oo t6o3 1516 1471 14oo t593 1535o 3231o 21120 18o9o t63lo 
M 1976 7739 i~93 lOBI 974 950 9oO i373 12620 24380 18940 19800 6881 

•--- • M -----·-···- ·--,-~----- oO ---------------------------------------------------------- 0 -···----- ------
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SINGLE RESERVOIR REGULATON MODEL 

HYDRO POWER AND FlOOD CONTROL OPTIONS 

SUslTNA RIVER AT GolD CREEK WIT~ WATANA DAM DATA 

FIRM ENERGY-IKWHI-------MIN.- SToRAGE----·- ----··--P3------- ---· ·-·· P4 ···· NO. OF- ITER. 
30Q0000000, 4828031. 5oooooooo, 7000000000. 3?.5 
sooooooooo. 1216497. 3ooooooooo. 1ooooooooo. 16 

--- ----------400 o oooooo. -----43~678 .---3oiiooli oooo .---soooooooo o. -- ------ 31 -- -- ···· -----
35~ooooooo. . zo~589. 3ooooboooo. 4ooooooooo. z~8 
3250000000o 35!578, 39Q00~0000o 3SQOOOQOQO. 3o6 

------------·-··3125oooooo.------373n357;·-·--3ooooooooo-. --·32sooooooo.;·----- - 3z5 · ·- -····--· --···· 
3187500000. 3108481, 3J250iioooo. 32SOOOOOQO. 325 
32187Soooo. 277i224. 31A750oooo. 32sooooooo. 325 

--------323437sooo .------1489937 .----32167Soooo .----32sooooooo,. -- -·- -325 --- - --- .... ------
32421B75oo. 788705. 3234375000. 325oooooijo. 3p7 
3238281250• 886234. 32343750oo. 3242187500. 318 
-3236328125 •. ------· 816190;;--· az3437sooo.--323B2812SO;, -----·-···· 319 
3235351563. 121~223. 323437sooo. 32j632etz5. 3i9 
3234863281· 1282846. 323437sooo. 3235351563. 3~o 

---- ---------3234619141.------1389171 .---323437sooih .. ----3234B632Blo -- -- -- 3?.5 --- ---- --- ·· 
3234741211. 1336463. 3234619141. 32348632a1. 3z5 
3234602246. l30Q771. 323474i211. 3234863281. 3?5 

·-· .. ----- -32348327-64. ---1296338..--3234802246 ·---3234863281.---------- 320 ---···. --- .. - -- .. -
3234817505· 13ojo61. 3234802246. 3234832764. 3~5 
3234825134, 1299761. 3234817Sos. 3234832764. 3zo 

. ···-··· ----····- -··----·--···-··-··------------------ ------------------------------------ -- -------·-· ----------······ 

----------·----------------------- -· --------·· -- --·-······ 
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UNREGULATED STREAMFLOW - CFS 

-- ... --YEAR- - -·---··OCT----- ---NOV---·- OE~-------JAN-----I"EB-- ---MAR---APR·-·------ MAY ·--··--···---JUN - · ........ JUL ·· · --AUG · SEP AVERAGE ------- ------- ------- ------- ------~ ------- ------- ------- -------· ------- ------- ------- ~------ -------
195~. 6634. 2Sa3, 1439. 10~1. ·rae. 726. · a75. 1i~1o. 126oo. 2260Q, l9eao. aJo1. T991. 

-----1951 • -----3848 ·---1-Joo.--- H oo~---960.. B2o .--------140 .--161·7..---··14 o9o .- · ---2o 79o .--- 22o;1 o. ·- -1961 o ··--- · 21240. · · - · 9062. · 
195~. ss1i. 2744, 1900. 16oo. 1ooo. sao. 92o. 5419. 3z37o. 26390. 2u92o. 144eo. 95i6. 
1953, a2o2. 34?7. 11oo. . 11oo. a2o. a2o. 1615. 1927o. 2732o. 2o2oo. 2o6lo. is21o. ioo~s. 

---···---·-1954 .----- 56ii4. ------21-oo .--tsoo.--13oo.---looij .• ---7B0·~-1235.---H2eo .---2c:;25o. --· 20360.--- 261oo. ---·12920 • · ·- :~9619• 
1955. 5370• 276o, 2045. 1794. 14oo. 1100. 1200. 9319. 29B6o, 27o;6o. 2575o. 14290. 102o4. 
1956. 4951, 190o, 1~oo. 98o, 9lD• 940, 95o. 17660. 3~34o. 3lo9ij. 245Jo. ia33o. il4J2. 

----1957 •.. --· 5Bo6·-------305o,.----2142o---l Ioo.--lsoo •---12oo ~-..,---1200.---- 13750. ---· 3o160. --- 2331 o.- ·- 2054o. ------19800.-. 10347, 
1958, 8212• 3954, 3264. 1965. 13n7o 1148, t53j, 12900. Z5700o 22880. 2254o. 7550. 94i3. 
1959. 4811• 2156, 1513. 14~a. 13o7. 9Bo. 125o. 1599o. 2332o~ zsrioo. 311eo. i692o. io4a9. 

·---1960 0 ·---· 6558~---285(i.----2200o--l845 0 ---l452o-------J.l97.---·-130ij.----15780,; ---15530i- · 2298Q;;- ·· 23590o· -- 20510;; . 9649,; 
1961. 7794. 3ooo. 2694, 2452. 1754. 1810. 265o. 17360, 29450. 2457o. 22100. 13370. 10750. 
1962. 5916· 21oo. 21oo. 19oo. l5oo. 14oo. 11oij. 12590. 4327o. 25a5ri. 235s~. ~~A9o •. il531. 

--- ·-·-· -1963. ----·- 6 12a ,--· 2aon.,----zooo .---·i6oo .---15oo ~-----1 ooo.--8ao.---19o3o ···---260 oo .---·-·344oo •. · · · 236 7o. - i 232o.--- · i o 989. 
]964, 6449• 2256, 1494, 1048. 966o 713, 745, 4307, .5ij5ao. 22950, 16440. 9571. 9793. 
1965. &29i· 2799, 1211. 9~o. a~a· 9oo, 1l6o~ 12990 •. 2s12o. 2784o, 21120. i9350. io1i7 • 

. . ·-----1966 ··- -- 7205o------2098.-------l631.----14oo 1---IJOO o-----·1300-.---1775 .. ---- 9645 ··---- 32953, ·-·-·19A64.- -·· 21825 ......... 11753. 9396. 
1967, 4162. 16ori. 1soo. 15oo. 14oo. 12oo, 1166. l54Bo. 29513, 268oo. 32622, t6B67. 11151. 
l968o 4900o 2353, 2Q54, 19A0o 1900o 1900, . 1910, 1~177. 3f550o 26422, 17167, 8815, 976lo 
-1969. -----JB22.--163n.----.:.-aa2.--·--724 .---723~-B16.--l51o.----ll'o4s-.--. 155o3. --16;·o3.- -- asH.---- so93.; ·- · · 5561. 
197o. 3123· 1215, 866. 824, 767. 775. tiieo. 113ao. 1e633, 22661. 19977. 9121. 7535. 
197i. 5288, 3407, 229o, 14~2. 1036, 950, lOB~. ~745, 32930, 2395q, 31910, }4440. i02Q6, 

-· -·-·-·- 1972 .--·- -584-7 ·--· --3o93,--25-lo-.--22J9.---2o2a.---lB23 .-----111 n .-----21890.- --.. 34430, ----· 2277(1,· --· 19290 ..... 1240o · · 10836, 
1973. 4826. 2253, ~~~s. 12oo. 12oo. 1000. 1027, a235. 21eoo. tB?.5o. 2029o. 9074: eo52, 

~- --

1 

1974. 3733o 1523, ~0~4, B!4o 777• 724. 992. 1~180, 17870, 1880Qo 16220. j2250. _7581, 
· 1975,·-- -3739o----.J.7-0o.--160J,---l-S·l6 1--l4-7-h·---1400.--l593 0 --·--15350.-·- 32310. ---·27720, -----18090 ... · 1~310. ····· 10234, 

]976, 7739o 1993, 1081, 974, 950o 900o 1373, 12620, 24380o 18940, 19800, 6881. B136o 
o~ S67i. 2419~ 17~3. 142o. 12o4. til79, 1346. 13370. 28oos. 23809, 21787, i3449, 96fi6, 

------

---·- --· -----------·-
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( 
REGULATED STREAMFLOW • CFS 

· ----· ----YEM-----· ·--OCT----· · --NOV-·· - --Oii-C----JAN-------- FEB -------MAR---- --APR----- ·----MAY--· 

r: 1 ---;~~~. ---;~;~. ---;;~~. ---~~~~. --~~;;;. --~fi;~~. --~;;;;;. -··-;;;;. ---;;~;. ---;;;;. 724]. 7422. 7829. 

JuN AUG JUL SEP ------- ------- -------
1951.;; · ---·79J3.------9153~----lOOlJ.-113o51.----llliile-l0970.-···---i0252.-------9279• 8436. --· u,5~;. 7764• 8034-• 
l952o 7952o 9156. 9982o 11272. 10999o lij83lo 10123. 9432. S465o 7459. 7543. 7873. 
1953. 7837. 8973. 9764. lo967. l069o. lo46B. 9713. 8643. 77os. 7n33. 7249. 7564. 

· 1954 • ··-- 7547• -- --- B679.------94Sl-.------IoS24.--l ii228.------9959.-----917n·.---- ----et93• 7397 • - · -- 6829. 6987.- - _ 7264-;; 
1955. 7269. 8344. 9053. lo1n6. 97tB. 9384. 8553. 7729. 7090. 6449. 18747. 14290. 
1956. 11s3. 8221. 8933. 9987. 96\4. 9286. 8464. 7552. 6812. 18486. 24S3o. te33o. 

·- --- - 1957 ... ---··7145;;··· ---- 8189.-----8874 • ----9B96;--95iis•·-- 9165~---aJ'tt-;-- --- · 7482; 6819• ···· 882ii. 20540 • · · 19800. 
1958. 8212. 8151. · 8806. 9799. 94jj~. 9066. 8244. 7398. 6795~ 7~15. 22S4b. 755o. 
1959. 7154• 8221. 8928. 99j2. 9587. 9254. 8429. iS36. 6911~ 6373. 27262. i~920. 

-·- ------ 196flo· --·-··-7138 ,- ----8175.-------8859•----9876.---9483 -. -·-9143 ;,----- 832n .------·7438 o -- 6900 o -- · 6448 i- -14400o --20510 • 
196i. 7794. 8161. 8835. 9834. 9428. 9075. 8232. 7326. 6655. 18548. 2210Q. i3370. 
1962. 7144. ai9I~ aaao. 99ol. 9sor. 9164. 8332. 7481. ~7o&. 23~o4. 2Jsso. 15890. 
1963;;·- ··-7136o·----8t7z.--aasa.--9BeZ;;----9491-•·-----9154-. ---8338.--- --7423~-- 6756. ·· 21~4o• ···· 23670;,- ··12320~--
1964. 7139. 8184. 8884. 9927. 9Ssi. 9225. a4Il. 7661. 687~. 1ssos. i644o. 9571. 
1965. . 7140o 8181, 8879. 99?.5. 9Ss2. 9225. 84oi. 7543. 692~. 6140. 20574. }9350. 

.. --1966 ... -----72iis. -------817!h--·-8869-.-- ·99ii2 .---9517.-- 9179 _..: ___ 12731•---- 1Q032 •. -- 1 o495 ..... •7470 •. - 8044. . i i 753. 
1967. 7I6o. 8242. a~sa. tooo6. 9621. 9284, 1179o. 1o416. lo591. 753o. 24087. 16867. 
196Bo 7153o 8217, 8914. 9941. 9541• 9187. i7415. 12668. lo656o 7591. 7785. 9815. 

-- 1969 0 -- -7164 .----·- 8249 i----8973.--10044.---9679t------9358.---8527~---------76Bl ii-- · · 7176o -- ---- 6'767 0 · - 7142 0 -- 7688. 
l97n. 7811· 9o4o. 9887. 11111. 1o9ts. lii7JJ. ~oiizii. 9131. a4tfi. 766a. 779~. s1az. 
i97i. 8252. 9533. lo4S4, ~1861. 117o9. 11668. 11202. 1n733. 9586. e1es. sols. 8153. 

··1972o --815}. ---9385,--1021h---116l5o--ll345r--·lll96r--lo492•-·---···9264•· 7992·· -· 7l3t,- 7334i 7698• 
1973. 7721• 8896. 9698. 10890. lOSBla 16343. 9573. 8770. 797o. 7~6?. 7485. 7681. 
1974. 796o. 92iia. 10081.. 11447. · 112o6• 11101. Io43e. q433. es6o. 7B74. alo4. es12. 
1975. 8579. ----10006 f--···11 093 .--12762.------1287~ ·-·-- 13234.-- --13096.--- 12397;; 1 o33 0. ~")"i9. 950 9. ee 07. 
1976. 8743. lolls. 11261. 13039. 1ll30• 13868. 14393. 14378. 12699. lo733. lU62l. J11B7. o. 76o2. 8668. 9447. 10621. 1032o. 10102. 10016. 8948. al34. 9715. 13936. 

---··-----------·- -- -----·· ------- ·--------------------------------- -----·· 

---------. -·--·-·· --- --·· ····--·---- ·····- ------··- --- ·-· ---·· ----- -------- . ·-·-

.; ... , ... C! ~ 
j j .:)- ..... 0 

AvERAGE -------
8826. 
9328. 
9259. 
8884. 
8525. 
9728. 

]1447. 
io3al. 
9457. 

iOS47. 
9724. 

iorso. 
11529. 
t1037. 
9781. 

}0170 • 
9447. 

il2tl, 
9B24. 
8204;. 
9230. 
9946. 
93?3. 
6923. 
9494. 

)0856. 
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END OE THE MONTH WATER SURFACE ELFVATION -FT 

.. -YEAR ....... -ocT - - - Nov -·-----DEC-- ---.JAN--- -· --FEB---------MAR----··-- APR· · -- - - MAY - JuN JUL AUG SEP AVERAGE ------- ------- -~----- -------· ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
I95n. 214e. 2136. 212i. 2ln2. zoe2. 2059, 263e. 2046. 2074. 2108. 2132. 2133. 
195 1··-·· · 2125o ·-- ·2lliio---2092o--·-20i;7 0 ·---- 2044.--------2016.-- 1990 ;··· · ~006,; 2039o·· 20 76.; 2103. ·· · 2128,; 
195?. 2123. 2112. 2095. 2012. 2osi~ 2023, 199A. )983. 2051. 2o96. 2123. 2135. 
1953. 2136. 2125. 2110, 2089, 2068, 2044, 2022. 2052. 209~. 2122. 2148, 2162. 
1954. ··2159.--·-··· 2146.----21-31.-·---2lf3.------2097• --21>75.------2057, -··--2078., ...... 2116· -····· 2)_42. 2178.. 2188. 
1955. 2185. 2174, 21~1. 2145. 2131. 2115, 2101. 2104~ 2147. 2187, 2200. 2200, 
1956, 2196o 2184, 2170, 21S3o 2138o 2122. 2108 0 2127. 2176o 2200, 2200, 2200, 

·- 1957 , .. ···· ·· 2197.-- ----2188 .----·2i··75-.---21~o.---2H6•·---2131·-;·---- 2i 17.-----2130;; ·· 2173 • ----·2?.00;; 2200 • · · 2200. ·· 
1958. 22oo. 2192, 2182, 2167. 2ts3. 2138. ?.125. 213&. 2111. 22oo. 22oo. 22oo. 
1959. 2196. 2184, 211o. 2154. 2t4n. z124~ 2111. 2121. 2157. 2\93. 22oo. 22oo. 
1960~----- 2199• ·---··-218'h-···-2177·-, --21(,1;·--2148•·-----2132;--· 21lq;,----· 2135;; -·· 2151•-- 2i63;1 ·- 2200·•··· 2200> · 
1961. 22oo. 2191, 2179, 2165. 2is2. 2138, 212a. 2147. 2189, 2200, 22oo, 22oo. 
1962~ 2198• 2188, 2175, 2160, 2146• 2131~ 2119. 2128, l19&, 2200. 2200. 2200. 
196'3.; -·- 2199.- --·- 2189.-- 2176.---211';1.-----·214 7 i --·-2131-i -- 2117; ·-·· - 2140 ~ ··· i'.17:i i ·--· ., 2i!OO o 2200 o · · 2200 ~ 
1964. 2i99. 2186, 2174. 2157. 2142. 2126, 2112, 2105. 2186. 2200. 22oo. 2200. 
]965~ 219~. 2189,. 2174, 21~7. 2142. 2126. 2113. 2123. 2158. 2(99, 2200. 2200. 
1966 .i- ·--- · 2200,--- ·· 2189-.---2115t--21"i9o---·-214So--· 2130 ~--------21 Oq.--- -·· 2109,; · --·· 2150.--- 2174 • · ·· 2200 .--·- ·· 2200 i 
1967. 2194. 2182, 2168. 21~2. 2138. 2122. 2102. 2112. 2147. 2184. 2200. 2200, 
1968. 2196• 2185, 2172. 2157. 2144o . 2130, 210i. 2108. 2147• 2182. 22oo, 2200. 

. -- ..... 1969 •. ···-····2194. ---- 2182,----2-166-~--21-49.---2133 .---'--2117 r·---·21 o4.--- 2110 ··--- 2126. --- 2143 i ... - 2147.- ..... 2142. 
1970. 2133. 2118, 2101, 20y7. , 20S5o 2028, 2004. 2010. 2038• 2o75o 2103, 2105. 
1971. 2099. 20B5, 2o66, 2040. 2013. 1978, 1942. i916. \999. 2o4J, 2101. 2112. 

----- -- 1972·-····-- 2lo8. --·2095.---20-1·l.--20~5-.--2o32.--~-2006.----1977.----·20l7~------208~. ---·-·-2116• ----- 2139.--- ··· 2148•· 
1973. 2142~ 213o, 2114, 2094. 2074o 2052, 2o3o. zoza. 2011. 2\02. 2121. 2129. 
1974. 2121o 2107, 2087, 2062, 203Bo 200~. 1978o 2002. 2027o 2057o 2076. 2084. 

----------1 975• --·- 2073,-- ··2054-.--2028-.----19q6-.--l9";8-, ---1 ~14,,---i86Q;-------i876,;- · -·· f962•··-·--- 2o2.~ ;,-·- · 2051.--- · · 2069.- · 
1976. 2066• 2n47. 20l9o 19AO. 1939• 1887~ 182o. 1810. 1871. l91o. 1944. 1929. n. 2162. 215o, 2135~ 211s, 2o96, zo74, 2os2. 2o62. 2161. 2iJa. 21s5. 21s8. 

. ~--- ---- ... -· -·--·-- ··--------------------------------- --------------------·· 

-----------------. -- --------- .... ·------------------

2098. 
2066. 
2072. 
2098. 
i!l23o 
2154. 
2164. 
216Bo 
2172. 
2J63. 
2166;. 
2174. 
2170. 
2170. 
2166. 
2165, 
2162,; 
2159. 
2160o 
2143.; 
2071. 
2033. 
2071. 
2092, 
2054. 

·1989. 
1935. 
2117. 
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END OF THE MONTH ACTIVE STORAGE - ACRE-FT 

----.YEAR. ----- -OCT-·----- NOV. -·-------DEC----JAN ------FEB ·----MAR----APR------- -MAY -- ·---- JlJIIJ JUL 

) 

AUG se:P AVERAGE 
------- ------- ------- ------~ ------- ------- ------- ------- ------- ------- ------- ------- ------- -------

1950. 7935930• 7565128, 7063311o 64638Q9o 5~27276• 5343724, 4834122. 5015146, 571l9B8• 66563MBo 74223H2. 7450479. 6449140. 
--- --- ---1951. 1?.ii 05ri4 • 6 7.33216 o---61851.91 .• -5546296 .--4975333 o--4-34631-9 .---3832500 •... 4128312 •- 4A63432.- 5780467 • 6511296 • -7297126. 56]6666. · 

1952. 7150701• 6769152. 6272213, 5677523. 5122226. 4510377 0 3962772. 3716048, 5J37294. 6301326. 7123866. 751T035. 5771711. 
1953. 7S39480o 72136!1o 6717791. 6111127. 5562999. 4969754, 4487870. 5141306. 6308499. 7118I19. 7939652. 8398170. 6459034o 

--· -----···1954 ,;··827869l o 7887219 •-7398353.-68268cj2;; ··63l4:na.-574~965.-5277816o-·583(j529;,· 689e867 ii ·7730858 i 8906037;, 9242568 o 7195681 i 
1955. 9tz5Bo5· 8793533, 8362645. 7851577. 7389598, 6B8o2o8. 6442676. 654Q422. 789~345. 9193383. 9624ooo. 962400o. 8143599. 
1956. 94eB607• 91125oo. 8643174. 80893~3. 7609271• 7ii96087. 6648968. 727o486. 8848985. 9624ooo. 9624000. 9624000. 8473284. 

- ·--··· ---1957 •. 954l678o··-9235865,--8821952.-831.19e4.-7S7343l-.--."l3837-1 0.---6958767 .---7344194• 8733078 •. 9624000, 9624000, -9624000 • 85CJ0222, 
1958. 96Z40ofi. 9374291, 9033524. 8551859, 8102114, 7615285. 72~5972. 7554297. 867CJ243. 9624006. 9624000. 9624000. 87iBS49. 
J959. 9479916. ~118659• 8662742. 8138631. 7678776. 7i7ooo8. 6742812. 726?623. 82390o1. 9384326. 96240oo. 9624ooo. 8427124. 
i 960. 9588355.-· 9271506.--8862065.-836824:1 o-1922216 .--7433627-.- -701592(3.--7528852 i 8ii42369 I 9058906 i . 9624000 i" 9624000. 8528338. 
196\. 96?4ooo. 9316925, 8939318. 8485444. 8059229. 7612506, 7280383. 7897348. 9253737. 9624ooo. 9624000. 9624ooo. 87784o8. 
1962. 9548506· 922I79o.· 8864922. 83129~1. 7868275• 7396878. 6996224. 731n366. 948;928. 9624ooo. 96240oo. 9624ooo. 8650987• 
1963. 9598597. -9278958• -8857251-.- B348o23.--79c42oJ ,-74028S2.---6956o9o.-7669748;;-- 8814852 .--9624ooo,- 962400o .- 9624ooo. 8641881. ·· 
1964. 95al590o 9228516, 8774098. 8228158. 7751374• 7227969, 6771790. 656S548. 9166221. 9624ooo. 96240oo. 9624000. 85]3939. 
1965. 9571782• 9251515. 8780043. B2287sJ. 7746053. 7234158, 6815181. 715QQ74. B26A453. 9590437. 9624000, 9624000. 8490373. 
1966. 9624000• -·926268S,-88176ih .-8294832,--7838470 .--7354032··-·6702083. 6678285.- 8ii 14610 I ·8776666.- 9624000. 9624000. 8384274. 
1967, 943963i, 9044429. B58S875. 8062842. 7606292. 7109233. 6477073. 6788424, 7914371. 9099217. 9624000. 9624000. 8281282. 
1968. 9485441. 91365~0. 8714702. 8225213. 7800871· 7352804. 6430i72. 6645955. 7889253. 9047147. 9624000. 9624000. 8331339. 

--- ------·1 969. -9418525.--9o2461a,-a527·16h---1954o7a .--7456659,--6931460.-6513921. -672o775 .--7216241. 779o26s .- 7897083.- 7742694 •.. 7766128. 
197o. 74s4456· 6988826, 6434121. 5797894. 5234317. 4622036, 4090052. 422~326. 4836631. 5758497. 6507818. 6563705. 57o9723. 
197f. 6381429, 6ol6BB6, 5514909, 4874i45. 42~15•2· 3622507, 30?0307, 259 0659. 3979725~ 4949fi53, 6418121. 6792194. 4870129~ 

---- - ··- .1972.- 6650551o--62761.75,_5198805-5222275 .-41048~6 •. -4-1285459-3606007~ -4382319 •.. 595~464 • 6917079.-7652196.- 7932003. 57 68856 • 
1973. 7753993~ 7358704, 6852491. 62567 02. s73569o. 5f6I238. 4652706. 4619782. 5799718. 6475339, 7262714. 7333703. 6271898, 
1974. 7~73787• 6616500. 6060210, 5410131, 4830952, 4{92541, j63047j. 4045310. 4~99271o ~271086 0 5770147. 599~595. 52910A4. 

......... ---- 197s. 5695o2o.-- szoo8o8,-4617323,-3924594.---a29lo6s.---2s634o4f-Ia7a93i.- 2o6o516.--J368418, 4546561. 51J566o. 5582145;; 39887o4. 
1976. 5520415. 5036920. 4410958. 3669092· 2981565• 2184225. 1409492. 1301382. 199~428. 250104~. 3065411. 2809166. 3073841. n. B42l31io 8049464. 7574547, 70~8834. 6502555, 5947758, 5431522. 5703446. 6885831. 7152376. 8235125. 8347762. 7155044. 
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AVEHAGE HEAD DURING THE MONTH - FT 

-----·-·--YEAR---- ---OCT --- --·--NOV ----DEG·---JAN-- -----FEB------MAR ----·------APR--· ------· MAY- - JuN - JUL ------- ------- ------- ------- ----~-- ------- ------- ------- ------- ------- -------
195n. 669o 662. 6~9. 631. 612. 591. 569, 562, sao. 612. 

---1951 .----- - . 6,.9.--- ------638.---- 622 .~---- 599-.· ·----576. ---- 550 i--------- 524 ......... -- 519.; 5~3. 579. 
1952, 6,.6• 637, 62~. 6~4. 582o 557, 531. 510. 539, 594, 
1951. 655. 651, 638, 6zo. 598. 576, 553. 557, 594. 63o, 

-19s4 ........ 6BO• ------673.----659.-----642.-----62~· ------606.---586. ---·----;-- see.-- 619. 649. 
1955. 706• 7oo. 688. 673. 6sa. 643, 628. 623. 646~ 687, 
1956· 718• 7ln. 697• 6el. 665• 650, 635. 637, 672. 708~ 
1957• ----719 1· -- --7-l31f-------7ii2,----6e8.------673e·-------6581--- 6~~. --------643• 671. · - - 706. 
1958. 720~ 716. 707~ 694• 6Bn• 666. 652. 651. 674o 705, 
1959, 718. 7lo, 697, 6e2. 667. 652, 637, 639, 662o 695, 
196n • ------· 719,-- -----·714 ··--·- ---703;;------6e9o -----674,-- -----660.------646.-- ·· -- 647 •---- -- 663 • ---- --687 • -
1961, 720o 715 0 705, 6q2, 678o 665, 653, 657, 688, 714, 
1962. 719. 713, 101. 6a7. 673. 658. 6~~. 644. 682, 11e. 

------1 963 • --- - -· 120. -"----7llt .----703 .--6e9 .---- 674.-----659 i-·--- 644.-------- ---649.---- ·- ·· 677-. -~-, ----708 • 
1964, 719~ 713, 101. 6s5. 67no 65~. 639, 628. 666. 713. 
1965, 719. 713, 701~ 6a6. 670o 654, 640, 638, 661. 699, 

---1966.- ---- 720o--·-----714,----702,---,---687•---672·----657.----64o.------ -629 0 ... · 65o, ---·- 1'.82• 
1967, 717• 708, 695, 6eo. 665. 650, 632, 627, 656. 686, 
1968. 7J8o 710, 698. 6e4. 67~. 657, 635, 624. 647. 1'.84, 
1969.-------111. ------7os,---694.---677.----661.--------64si--------63o.------- 627,- --6aa. ------654. 
t97n. 6s7~ 646. 6Jo. 6o9. 586· 562. sJ~. 527. 544. s1e. 

1-- . 

1971. 622. 612, 596, 574. 546. 517. . ~so. 449. 477. s4t, 
l-97~. ----63o ,: ___ --- --622.---606.----Se6.----5§4-o--------539 .------512; ------ 520 • - 573• ·- · 62; • 
1973, 665. 656, 642. 6~5. 6o4. 583, S6t. 549, 574. 61o. 
1974, 64So 634, 6i8. 5q4, 57l• 543, 515. 510. 535. 563, 

--- ·-- - - J 975. --- · 599w------------5B3,----561--.----·-632i--------497-,---- --456-,----410i----388 0----- - 443o-- --- 5171 
1976; 587• 577, 553, 5~2~ 48~~ 435~ 373. 335, 360• ~13, 

o. 684. 6?6, 663,. 645. 626• 6oS, 583, 577. 665. 643, 

---· ··-·····--- ------·-·-------

~--- --

J ----

L ___ __ L --

) 

AUG SEP AVERAGE ------- ------- -------
64il. 652. 6i9. 
61o. 636. 587. 
630. 649, 592. 
655. 675. 617. 
680. -703. 642. 
71:_3. 720. 674. 
720. 720. 684o 
720,; 720. 688. 
720. 720. 692. 
716, 720. 683, 
711. 720. 686. 
720. 720. 694, 
720. 720. 690, 

-720,; . 720~ 690~ 
72o. 720. 686, 
719, 720. 685. 
707.;. 720. - 682.-
712. 720. 679. 
111. 720. MIO, 
665, 664. 665~ 
610. 62~. 592. 
592~ 626. 553. 
648• 664. 590. 
635. 648, 613. 
586. 600. 576. 
sse •. -·-.sao. 510• 
447. 457. 462. 
666, 676. 637. 
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AVERAGE MONTHLY ENERGY -MWH 

--YEAR ··--···-oCT-···--· NOV ··----OEC---:------JAN-·-----FEB···-·---MAR------·APR -- ·MAY JuN JlJL AUG SEP TOTAL ------- ------- ------- ------- ------- ------- ------- -----·- ------- ------- ------- ---~--- ------- ---·---
1950. 258786, 284664, 313776, 342H9lo 291134, 304073, 26202i, 242612, 223203o 223203, 239377. 249081, 3234821. 

·· --195h ·-258786 o····- 284664 .. --313778 .---3428q1 i --291134·--·304073-.··-262021·•- --242612 o ·223203, ·· 223::!03 • 239377 o 249081;; 3234821, 
1952, 258786· 284664, 313778. 342891. 291134. 304073, 26202i. 242612, ?23203. 223203. 239377. 249081. 3234821. 
1953. 258786, 284664, 313778, 342691, 291134. 304073, 262021, 242612. 223203. 223203. 239377. 249081. 3234821. 

--· -·- -- · ·-·1954 o -· -258786 o-- · 284664 o--3137-78 o-342891 i -· 291134 .--304073,---·26202i .--· 242612 0 · · 223203 o-·· · 223203 0 239377 i - 249081, 3234821o 
1955 0 258786o 284664, 313778, 3428ijl,. 291134o 304073, 262021, 242612, 2232Q3o 223203 0 626080, 501770,· 38742f3, 
1956. 258786• 284664, 313778•' 3428q1. 291134. 304073, 262ii2i. 242612, 2232o3. 62i427. 631898. 611514. 4388ooo. 

---· -·- ·· --1957o· ··258786,-----284664-..·-·313178 .--342891-. -29HJ't..----304073·o·-··262021-.·--242612;; · 223203 , ... ·313943;; -- 631898; · · 6ll 514 ~ 4080516 • 
1958. 297962• 284664, 313778. 342891. 291134• 304073~ 262021. 242612, 2232 03. 267162. 631898. 265106. 3726So3~ 
1959. 258786. 284664, 313778, 3428ql, 291134. 304073. 262021. 242612, 223203. 223~03. 628660. 594118. 3969141. 

· ·- 1960, - 258786o--284664,--313H8~4289l.---29ll3h··-304073.--26202i.----242612;,-·- ?.2321}3.--- 223203o · 516159.o- 6ll514a 38'74036. 
196i, 282796o 284664, 313778. 342891 0 291134o 304073, 262ij2i. · 242612, 223203, 626896, 631898. 469465, 4275430, 
1962. 258786• 284664, 313778. 3428ql, 291134o 304073o 26202i, 242612, 223203o 630Q33, 631898 1 557951, 4343042, 

···1963 o - 258786. - 284664,--3137-78 ,---.J428Qh·--291134o--304073i- 26202i .--242612 ;;-- 22321i3o ·--620966 0 · 631898 i · · 432596;; 42(i862lo 
1964~ 25B7A6• 284664, 313778. 3428q1. 291134. 304073, 262021. 242612, 22J2o3. 557o7o, 596505. 336070. 40i28o5. 
1965. 258786. 284664, 313778, 3428ql. 291134, 304073, 262021, 242612, 223203, 223~03, 631445. 6iJ514. 39A9322, 

·- 1966· · 261425o-··-284664.---J1377a.--a428ql, ·-29l134.---~304073 .. ---397139~--318o3o. ·332476• · 256813 .. - 286592. 412687• JBol7ol. 
1967. 2~8786. 284664, 313778, 3428~1 •. 291134, 304073, 36354e. 32927o. 335583, 266j72. 6248o8. 522257. 4Joo963. 
1968o 258786• 284664, 313778o 3428q1, 29l134o 304073, 539626. 398546. 336276o 261802. 278997. 309524, 3920097o 

_1969 •--·· 258786, .... 284l!H,_313'l:l8, ___ 34.2B9.l,_29.1.1:14o-304073 ,._262021. __ 2.2612. __ 223203 •-- .223203 •. 239377. 249081. 3234821. 
1970. 258786t 284664, 313778, 342891. 291134. 304073, 26202i. 242612, 223203. 223203. 239377. 249081. 3234821. 
197j. 258786. 284664, 313718, 3428q1, 291134o 304073, 262~2~, 242612, 223203, 223~03, 239j77, 249Q81, 323482i, 
1972 0 --- 258786 o ---284664.,.-31.37-18 o---.34289l-.--Z9-ll34o-·-·304013-.--21';202l-o-·- 242612 0 ·- 223203 o -· 223203 0 ···- 239377 1 ·- 24908 1o 3234821 o 
1973 •. 258786, 284664, 313778. 342891, 291134, 304073, 262021. 242612. 223203o 223203, 239377. 249081. 323.821. 
1974. 258786o 264664, 313778, 342891, 291134 0 304073, .26202i, 242612, 223203, 223203, 239377. 249081. 3234821, 

·--,1975 •. . 258786 o----284664.--3t3U8..--34289-l.-i911-34 o---30407-3,-.-262021-.- ···242612 1 -··--223203, ---223203, 239377 ~ · 249081 • 3234821. 
1976. 258786o 284664, 313778, 3428ql, 291134o 304073, 26202i. 242612, 22~203, 223203 0 239377. 249081, 323.821, 

~. 26~224. 284664, 313178, 3428ijl, 291134o 304073, 281067. 254390. 235600o 304i01~ 410835. 376135. 3659891, 

-·-

-···-····-·----- ----·----- -----------------------------------

·····-- - . ------ .. -· -·- --·-· -------------,----------· 

- ----·----- -------·-···· -·--···- ---·- ···------------------·-------

---------------- ----- ·-·-------
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SECONDARY MONTHLY ENERaY - MWH 

----·:YEAR - -··---OC-T--·- - NOV------DEC---JAN--------F-EB----MAR------APR·- · -MAY -· JuN · JUL AUG ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
1950. 0• o. o. o. 0• o. o. o. 0• o. g. 

- --- ----I9s1. ---- ----o.- ------6-.-----o. o.--------5.------o.-------ii.--------- o.------- o. --- -- - o. o. 
195~. 0• o, Oo 0, Oo O, O. O, Oo o. O, 
195l. o. o, o. o. n. o. o. o. o. o. o. 

----1954.- --------··- 6. ---------o-.-------·o .------o.------ii. -------o .------ii .- ---- -----o • · --- - · o. -- · --- o. · · ·-· o • 
f955, Oo Oo 0• 0, Oo 0, O, 0. Oo Oo 3867Q3, 
1956. 0• o. o. o. 0• o. o. o. o. 398?.25. 39252i. 
1957;; ---- --·-ii· -------6.------o. · o.-----ii. -------o.--------- o~ ------------ o. o. -· 90741, 392521; 
1958. 39171! 0~ o. o. 0• o. ij. o. o. 43959· 392521. 
1959 0 Oo Oo Oo 0, Oo 0, Oo 0, Oo Oo 389283, 

··1960.----- --ii····----·--o.-------o.------o.-------ii·····-------o.----------o.-·-· ----o·····- O• --- -· ii• ·· 2767B2;; 
196i, 24010o 0~ Oo 0, Oo Oo 0, 0. Oo 403693, 392521, 
1962. 0• Oo Oo 00 Oo 0 0 Oo 0 0 Oo 406A3Q, 392521, 
l963o -- ---· ·ii· ------··---ii.------o.------o.-----ii.-------o-.------0.------- 0;, o.----397763;;- 392521;. 
1964. 0~ o, Oo O, Oo 0~ o. 0, Oo 333867. 357129, 
196<;. 0• o. o. 0~ o. o. 0~ o. o. . o. 392068, 

··· 1966 • ---- ·· 2639·------ii ,----·--· o ~-------0 .-------·0 ,-----0.--135119 •- --754-18.- - 1 09273.--- -336lil, · ·· -4- 721S. 
1967. o. o. o. o. o. o. 161528. 86658, il238o. 36976~ 385431. 
1968• Q• Q• Q• Oo Q• Do 27760~· 155934, 03074-o 38599.• 39621, 
1969o--·-----------O• -------0-o-----O .. -----O.-- Oo-------Oo-·-·-·---0,---------0~----· ··· 0•-----··- - Oo -··-·······-·-Do·· 

1970. 0• o. o. o. ii. o. o. o. o. o. o. 
1971. 6. o. o. o. o. o. 6. o. o. o. . ii. 

-1972. ---· --. ---g.----------o.-------o.---o-.------o..---------o.-------0.------·- o. --- --o. ---- ------- ii· ---- o. 
1973. 0• ij~ o. 0~ ii. 0~ o. o. o. o. o. 
1974. 0• o. o. o. ij, 0~ o. o. o. o. o. 

· 1975• ----- ii·-------9-. -----o~-----o.------ih-----o.----0.----·--·---- o. ---- · - o. -- --- -· o. -- -- · o • .-
1976. Oo ~. Oo 0 0 Oo 0, 0 0 0 0 ~. Do 0, 

Oo 2438o Do Oo 0 0 Oo Q, i9046o 1i778 0 12397o 80898, 171458~ 

·------ ·- -------- -------·--·------

-- - ..... -. -.- --- -- ·-- ----------------

J 
; 

SEP TOTAL ------- -- .. ----
o. o. 
0.; o. 
o. o. 
o. o. 
0 •.. o. 

252688. 6)9392, 
3(,2433. 1153179. 

- 362433~ 84-5695 •. 
16024. 491681. 

34-5036. 734319. 
3624-33;, 6392)5. 
220384. 1040608. 
30887o. 11oa221. 
183515.; 973800i 

86988. 777984. 
362433. 7S4So1, 

··163606;.. 566880. 
343175. 1066142. 
60443, 685276• 

o. ···- -- o. 
o. o. 
o. o. 
o. Oi. 
o. o. 
o. o. 
o. Oi 
o. o. 

127054-, 425070. 
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SUMMARY INFORMATiON 
----·------------------
FIRM ANNUAL ENERGy - MWH 3234821. 

- ·-- --------- .. -----··- ---- ·------------·--------- AVERAGE -ANNUAL- ENERGY -"'--MWH-- - 3659891 •. 
PRIME CAPACITY - KW 369272. 
UEPENDABLE CAPACITY • KW 738544. 

-------OVERlOAD-CAPACIT-Y--- KW -----------849325.--
AVERAGE HEAD • FEET 637. 
MAX. STORAGE CAP~CITY· ACFT 96?!000. 
DEAo· STOAAGE··CAPACITY•· ACFT - 1300900; 
AVERAGE ANNUAL INFLOW • CFS 9606. 
AVERAGE ANNUAL OUTFLOW - CFS 9922. 

-- --·······- - ·- · ·--·-- ---- ---- --------PLANT-FAGTOR---PERCENT---------- ------So;·· 
PRIME POWER FLOW - CFS 8678. 

--·. ·-- --- ------·-··--· . ------- ---------------

·-·- .. --- ······ .... -----------------------------------

-------------------------·--------------------- --·- ·- -·· ------- .. ···-· ---· ----

--------------------------·---------------------------·-··---- ·-·- ·------------ -

---------------------- ----------·· --. 

---------------------------~----~-------·- .. -· --·· 
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MAXIMUM DiSCHARGE 
YEAR UNREGULATED REGULATE~ 

1950.0 22600.0 10777.0 
1951,0 22570,0 11350.7 
1952.o--az37il.o---H27l;;s·----------··-------·-- ··· 
i9sJ.o Z73zo.o lo966.s 
19S4.o 26loo.o loS94.o 

··- ---- -·- - -·-· --- ·--- · ·-- · -·· ---195s.o-·-Z986ii-.o----1BH6o6--------------·--·-· 
1956o0 33340,0 24530oO 
1957,o Jnl6o.o 2os4o.o 

- - -- ·· -- ------ -- · -·-----t95a.o·----zs7oil-.o --zzs4o;ii ------------·--- ······-· --·-·--- · 
1959.0 3i1eo.o 272e2.1 

1- .. - -- ·---·-

1- .. 

1-

1--·-
I 

1960,0 zj590,o 26516.6 
-·-· i·96li 0--29450 o·O -----221 oo-.1)-·------·--------·-· ··-- ····-·-·-·· 

1962.0 41270.0 23604.~ 
1963,0 3440~.0 23670,0 

-- ---·---1964;, o·· --·-So580 iO- --16440 ;;o 
196s,o 2784o.o 2o574.1 
1966,0 32953,0 12731,4 

--·--------·-···---- -- ---··-······ . ···-·· 

------------ -----·1-967-.o---ae622.o -- 240B7 ~z-------·---· 
1968.0 Ji550.o 17415,4 
1969,0 16103,0 10044,4 

- ------ -----L-197o.o---2266l .. o---l i 111,3------------- -------·-
1971,0 J293o,o 1i86l,s 
1972,0 34430,0 11615.4 

·- ---·--·- ··--·- ---------19_73.-0·--- 2-7600 .o---1 ij689•t;---------· 
1974,0 1BBOO.o 11446.6 
1975,0 32310,0 13234,3 

----- -·· . --·- ----197-&-.o---24JB~.o---14J92..,9 ----·--------------·· -·----· -- ----·-

L. - -- -· ·-·- ··-- - ----- ·- -- ------·· ---·· --.-------------------

'I ,., __ 

" 
" 

-~ 
·.· ,, 

·-----------------------------· . -····-· --·-·-· --- --·-.- ·-- ... - -· ------

.. --- --------- ·-·-----------·· ---·--- ... ·--- --· ...... ---·-----------------
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APPENDIX~. 

B-3 

HYDROELECTRIC. & FLOOD CONTROL_ - NO. FORECAST 



J 1 ' - \ ( ) 
,.1 _.. 

A SINGLE RESERVOIR REGULATON MODEL 
A HYDRO POWER AND FLOOD cONTROL OPTIONS 
A SUSITNA RIVER AT GOLD CREEK WITH WATANA DAM DATA __ 
8 178~ fBJO 1900 t9S0 ~000 _ ~OsO ?100 2150 22~~ 2210 

---ClOOOOOO 13noooo 233~000 3lfi0000-4000000--5J 00000--64Q0000-8Q00000·-9624000 · 9999999 
o 9624ooo 1JoooooJooooooooo .eo i4so 900Qooo 1. o 
E o 5oooooooo7ooooooooo .so 21 °19so 324 1 

--·F --·----- --· o. oao o .o8 s--o. 697--o .-io6--o-. o9o--o. oq4-o .-a, a 1-o-.o1s--o .o69· o .. 069 -o. o 14. o. o77· .. -- -·- -- -- --···· 
G 

0 

31 . 30 . 31 31 28 ° 31 36 31 ° 30 31 31 30 
H9ooooon 9ooooon 9oooooo 9oooooo 9oooooo 9fioopoo 9oonooo 9oooooo 9oooooo 9oooooo 

-- -·H90 o o o o o 9oo o o o o ·----- ·-- --------------0 

_____________ .:_ ____ ~--------·····-··· • • •• • ·- • ·- -···-··- • • ·-· • • •• --· • ···- • • • ·-····· ••••• •• 

I . . 5.21 5~54 5.91 2.9~ 4o60 6oj7 7o94 5o84 5o43 7o72 4.~3 
J 1955840•32 0.62933 11 

---M·-·--195n·-··6634---2583--1439-lON-788·---726---870·-·t·l510·H600-226QO-·l98BO· · 8301·-·· -- · ··--·----- - ··· · · ··· -- ····-··- · ·-·· - · 
M 1951 3848 l30D 1100 960 820 740 1617 i4090 20790 22570 19~70 21240 
M 1952 5571 2744 190o 1600 1000 sao 920 5419 32370 26390 20920 14480 

---· M----1953 · B2ii2-- 3497-1700---H00·-620-- B20·--16l5-t9270-·27320--2o2oo-·206I 0 -15270- · · -- · 
M 1954 56o4 21oo t5oo 1Joo 1ooo 78o 1235 112ao 2525o 2636o 261iio 1292o 
M 195s 537~ 276o 2o45 1794 14oo 11oo izoo 9319 2986o 21s~o 2s15o 1429o 

----M---- 1956·· 4951-i9oo····taoo--··9B6-970-94o·---950-1766Ii-JJ340-31090-245JO·la33o ---------- - - ~- -- · ·-· ····· · 
M 1957 58ij6 3050 2142 1700 1500 1200 1200 13750 30160 23310 20~40 19800 
M ~958 a212 3954 3264 1965 13~7· Ilia i533 129oo 257oo 22880 22540 755o 

- M -- 1959 ---4el1-- zi5o --- 1513 --1448-13o·7---980 --I25il-··t5990 23320-25ooo-Ji teo 16920 --· ·- ··· 
M i960 6558 285o 2200 1845 1452 1197 i3ilo 15780 15530 22980 23590 20510 
M l96i 7794 3000 269~ 2452 1754 lBiO 2650 17360 29450 24570 22100 13370 

·- M · · -1962- · 59]6 ··· 2700 -·-21 OO--l-900-15ijO--Hijo---i-700-t2590-43270-258,0-2:3S50 ··1589o··--- ··-·-- ·· · ---·
M 1963 6723 2800 2000 1600 15oO 1000 830 19030 26000 34400 23670 12320 
M 1964 6449 2250 1494 1o4a 966 713 745 4307 5oS8o 2295o 16440 9571 

-·-···M- -··· 1965- ·· 6291--- 2799 ---l2l-1-960--860-9i)O-i~6il-i2990-25720-2·784Q-2 i-120-19350--·----·-·--·· ····-·--- -----
M 1966 7205 ?098 163~ 1400 13QO 13ijO }775 9645 32953 19864 21825 11753 . 
M 1967 4162 1600 1500 1500 1400 1200 1166 i5460 29513 26800 32622.16867 

-·---· M .. - 1968 . -49oo----235J---2o54--198il--19oo--l9iio---l--9-t-o-t-6l-7-7--a155o--26422·-17i 67-- 8815------· ------ -------
M 1969 3822 1630 882 724 723 Sj6 1510 i1045 15503 16103 8879 5o93 
M 197n 3123 i215 666 824 767 775 lOBO it380 18633 22661 19977 9121 

·· --M · · -197\ ·· 5288--·3407--229ii·-H42--l036-9SO-iiiB2·---374S.··3293D-23950-3i~i o·-14HO ··-····---···---·-·----·-···· -- ······· ····· -
M 1972 5847 3093 2510 2239 2028 1823 1710 2i890 34430 22770 19290 12400 
M 1973 4826 2253 1465 1200 1200 1000 1027 823S 27800 182~0 20290 9074 
M·- · 1974- 3733---·1523--1034---·874---:_71-7--724--992--16180 -17B70·--l8800··-·l6220-·12250· --·- -· 
M 1975 3739 i7oil 1603 1516 1471 t4oo is93 1s35o 323to 21120 1eo9o l63lo 
M J976 7739 i993 lOBI 974 950 9jo 1373 t262~ 24380 ~894o· l9R00 6881 

--------------------------··--·--------- ----------- .... ------- . . ··-· ·····-··· .. -··- . ·-· ... 

-----------------------------------------· ·- -------·- ---- ----- ---- --
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SINGLE RESERVOIR REGULATON MODEL 

HYORO POWER AND FLOOD CONTROL OPTIONS 

SUsiTNA RIVER AT GOLD CREEK WITH WATANA OAM DATA 

--FII~M-ENERGy(KWHl-----MIN,-SToRAGE-------------· ~3-----------·-- P4--- --·NO. OF-ITER. 
JOOOOOOOOOo 3244995 0 50U000000o 7000000Q00o 325 

· sooooooooo. B04474. Jooooooooo. 7ooooooooo. 15 
~--·· ······ ··-···-- ···-·-···- .•. ------ 4Dbooooooo.------49e8.--Joiiooooooo.---soilooooooo.---·- -- ··· · 28 · · 

35oooooooo. 116jSa6. Joooo~oooo. •ooooooooo. 248 
J25ooooooo. 119~389. 3ooooooooo. 35oooooooo. 2~a 
-3125oiloooo.------· 4Bso62.-----Jooooooooo.----32c;ooooooo. -·-- --·- 2qs · ·· -- · - ··-
3o62sOoooo. 2547072. 3oooo9oooo. 3125oooooo. 325 
3o9375oooo. 2154462. 3o6zsooooo.. 3125oooooo. 325 

. - - --- -- --- ----------a1o9375ooo.----- 47q930-.--.Jii9J7~oooo.-al2sooooiio. ··- --- Jii6 
J1015625oo. 121s11o. 3o9J75oooo. 3lo937sooo. 318 
3o976562so. 199o4I7. 3ii9~75oooo. 3Iot562s2o. 3?.5 

--- --- .Jo99&09375•-----·-13776i-7o---3ii976562so.-a1iils62soo.---·--·- --- 325 
310o5B5938, 913370 1 31)99609375. 3101562500. 319 
3100097656. 1196568, 3o99609375, 31ij058593B. 3i9 

----- ---3099853516•----1236931,- 3Q996~937So-----3l00097656o - -·- ··· - 320 
3099731445. 1305636, 30996~9375, 3099853516. 3~5 
3099792480• 126~962. 3fi9973!445, 3099853516. 320 

..... - . --·····--·-----30-99761963o------1287326,--3o9973t44So---3099792480.---- ...... 320- - ------ ---·· · ·· 
3o?97467o4. 1296495~ 3o9973i44s. ~o9976i963. J2o 
3099739075• 130i069. 3o9973[44s. 30997467o4. 325 

------------------------·-···--··-·-··- ···-····· -·····--··-·········· ..... ··-

---------------------- ·-··· -- -- ~-- ·--- -··-· ...... ··-· . ._ . 
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) 
UNREGULATED ST~EAMFLOW - CFS 

-----YEAR·-- - -· oCT------- -·NOV----------eEG-------.:lAN --------FEB--- -----MAR------APR------·- · MAY- ·· · JUN ·JUL AUG S!:P AVERAGE ------- -------· ------- ------- ------- ------- ~------ ------- ------- -------· ------- ------- ------- -------
1950, 6634. ·2583, 1439, 1021. 7aA. 726. e7~. li510. lq600. 22600, 19880. 

------1951 ·-· 3848.- -----1300 .----l-100 ·---960 i -----820 r------740 .--1617 i --- l4o90. - - 2o790. 2257ii. 19670 ~ 
1952, 5571• 2744, 190o. 16oo. 1ooo. sao. 92~. 5419. 3237o. 2~39o. 2o92Q. 
1953, a2o2. 3497, 11oo. 11o0. 82o. 82o. 1615. 1927o. 2732o, 2ocoo. 2061o. 

----- -------1 9s~. s6o~.-----210«;1•----1soo.--1Joo .--Io(iQ.------7ao;;----123~;------1728o;------ 2~25o i- -- 2o36!}, - - 261 oo ~ 
1955. 5370o 276o, 2045. 1794, 1400o 1100, 1200. 9319, 29860. 27~6o, 25750~ 
1956. 495i. 190o, 130o. 9eo. 970• 94o. 95o. 17660. 3J34o. 31o9o. 2453o. 

--- ------- 1957. · ··- · 5Bn6.----3o5o .--------2142.----Hoo.-------lsiiii .----12oo.----12oo .---- 137So • · - Jo 160. ---·-2331 o • -- 2o54o • 
1958. a212. 3954, 3264. 1965. 13~7. 1148, t533. 1?.9oo. 257oo. 22aao. ~254o. 
1959. 4811. 2156, 1513, 144a.· 1Ji)7, 98o. i25~. 1599o. 2332o. 25iioo. 3118o. 
196o. --- 6Sse ~ - ----zaSi\i-----2200 .----1845• ---14s2.------119T.-----1Joi);---- --15780,; 1553o • · - 22980 • ···- ~:?35~o • 
196\, 7794. 3000, 2694, 2452~ 1754, 1810, 26So. 17360. 29450. 24~70, 22100, 
1962. 5916· 21iio. 21oo. 19iio. 1555. 14oo. 11oii. 1?590, 4J27o. 2s~so. 235So. 

- -·- 1963. --- -6723• ---- -·-280o .-----zooo .-----16iio-.------1soii.---1 ooo .-----83ii ;----- 19o3o .----- 26ooo. - - 3440o • 2367o • 
1964. 6449• 22Sfi, 1494. 1048. 966• 713, 745. 4307. 5fi58o. 22q5ij. 1644~. 
1965. 6291• 2799, 1211. 96Q. 860• 900, 1360. 1?.990. 25720, 27840, 21120. 
1966.- · -·--72o5. ------2o9a,----163lo---Hoo.---13iiii.---taoo.----l-7-75;;--·--- ·9645. - · 32953.---- -19$:164. 21825. 
1967. 4162. 16oo. 15oo. i5oo. 14gn. 12oo~ 1166. 1548o. 29513~ 268oo. 32622. 
1968. 49oo. 2353, 2054. 19AO. 19oii. 1900. 1910. 16177. 3t55o. 26422, 17167. 

-·1969. ·-- -- 3822. -----163o-. ---882.-------124.-----723.----- -816.-----151 o.------11 ii45. 15503. - 161' 03. ·- 8879. 
1970. 31?.3o 1215, 866o 8?4, 767• 775. 1080. 1J3BO. 18633. 22661. 19977. 
1971, 5288, 3407, Z29o, 14i2. 1036. 950, . 1682. 3745. 32930o 2395ri, . 31916. 
1972·· --- ·· 5847• --,---·-·3093,---2!Ho.---2239.--2o2!h----1823.--n1ii.----2J 890.--- 34430,-----22110. - -19290• 
1973. 4826~ 2253. 1465. 12oo. 12oii. tooo. 1021. &235. 2780o. 1825o. 20290, 
1974. 3733~ 1523, 10J4, 874, 777• 724. 992~ 1~180. 17870. 18AOO. 16220. 
1975. -- ·-- 3739. - ·--·--1700 .----1603.-----1516 .----14T!-~ ------1400.----1593.----15350,; .. . 32310. -- 2772ii i . -· i 8090i 
1976. 7739• 1993, 1081, 974. 9;0. 900. · 1373. 12620, 24380. 18940, 19800. 

567i. 2419, 1723, 142o. 12ii4. 1079, 134o. 1337o. 28oos. 23A09. 21787. n. 
.. ______ !_,- •.... ·------------------------------------------------ --- -----· -------- .... 

---- --- ·-·· ···-------~;--·------

.. - ····- --------------- -------------------- ----· --- ··----

eJoJ. 
21240 •. 
iH8o. 
is27o. 
i2920~ 
14290. 
ie33o. 

-]9800. 
7550. 

16920. 
20510,; 
iJ37o. 
l5890. 
i2320~ 
9571. 

l9350. 
-ii753,; 
i6867. 

B815. 
- - 5093,;; 

9121. 
i4440. 

--i24oo. 
9074. 

12250. 
i6310. 

6881. 
i3449, 

7997. 
9062. 
9516. 

i0035, 
_96]9. 
10204. 
11412. 
t0347o 
9413. 

i04A9. 
9649. 

io7so. 
il531, 

·i0989. 
9793. 
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9396. 
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) ) ') 'J) 
-· -------- --- ~--------·--·--· 

REGULATED STREAMFLOW • CFS 

------YEAR ----------OCL--------NOV .. ---DEC----JAN----f:Ea-- ---MAR-----APR---- ---MAY- --- --- JUN -- - -- --- JUL --- AUG SEP - AVERAGE ·------ ------- ------- ------- --~---- ------- ------- ------- ------- ------- ------- ------~ ---·--- -------
]~59• 7026o 8047. B734o 97~2. 9399o 9083, 828~. 74,1, 6914o 641~, 7374, __ 8301. 806~. 

-------- -]95J,-------7052o-----8124-0---884lo----989S,--9535.---9220.----8427 0--------7552 0 -------- 6942.- --- 6430o ---- 6617 ,. - -]6688;; 8777, 
1952. 968io 8037, 87i5. 9724. 93si. 9029, a227. j486. 6866. 6227. 16688. i6688. ~727. 
1953. jn2sij. 8029, 8699. 97i6. 93sl. 9~33, 8223. 7306. 6623. 9879. 16688. i6688. i0040. 

-------- ---1954,----- 81~3o----8044w--8735,--9758t--9389•·----9069t-- 8264.-- ---- 7369;. -- - () 7l9o -- 62ll ,. - 16688o -- i 6688o 9591. 
1955. 9015o 8037, 8713, 97]7, 9336• 9006, 8i99. 7402. 6783. 10266. 16688. l6688, 9987, 
1956. J]692o 8046, 8742, 97i4o 94]0o 9089, • 8284, 7387, 6653, 16688, 19829, 18330. \1160, 

------ ---1957 • ----- j5954o-----B034 o--8-7.05 o---9.7o7-.---~326 o----8993 1 ---8186 ,--- ---7339, ---- 6679o ----11429, --- -16688 1 ------ i 6688 1 10644, 
1958. iS075o 8024, 8669. 96~8. 9264• 8933, 8i2s. 7289, 668~. ~514. 16688. i3597~ i0043. 
1959, 7043• 8093, 879o, 9821. 9447o 9121, 8312. 7427. 6802o 6260, 18358, l692G. 9700. 

1--------- 1960. ----i6688o----8036,--810B.--97o9.--9326o--8994.------8i85.-----j3l4• -- 6779• -- -- 6324, - 16236.-- - --i66B8. -- i0249, 

I 

]96i, ]1493o 8034, 8699, 9683, 9288o 8943, 8113. 7217. 6543 1 16688. 16688. i66B8. i0673, 
196~. io97Bo 8038, 8713. 9716. 9332• 8996, 818o. 7341, 68o7. 16688, 22563. i6688. i1170. 

------ -1963.---i 609?·----8o36.----8~12.----9-7~o.---9340•--90lO-, ---8209-.------7305.------6637.-- ---16688,--- 19565;;·----- i6688 ;;·-- -- 11334• 
1964. J2370o 8042, B7~2o 97~8. 9393o 9074, 8275, j561. 6751o 16688, ]6688, 9946. 10273. 
1965, 7029. 8053~ 8?40, 97j3, 94jl, 9092~ 8282. ~434. 681~. 6911. 16688, i66BB. 9576, 

------------1966.- --1 4213•-------B044o---8133----91-S3..---9379•----9048..---8230, ------ 7420 1 --- 6766.------- 6f92. ---- 16688,- ----]5757. --- iooi9. 
1967. 7049o 8114, 8B2o. 98~7. 948io 9151, 8345. t463. 6775, 9756, 22474. i6867. jOJ46, 

I 1968, J5048o 80~1, 8722, 97?,5,- 9336o 8988, 8l64. 7284, 6594, 16688. 16688. \2413. 10641. 
~-- ·---196«h----7053o·-_--8121--.--. -8836o--98960--~54l•·--9226-, -:·8~3S;----7606 0 --·--7072t-----6662 0 --- 7025 0 --- -7559. -- 8086.; · 

I 

l97n. 7680• 8889, 9748. 11061._ 10828• 1o719, 10069, 9239. 8418. 7636, 7711. 9077. 9173. 
l97l, 8150o 9424, 10339, 11797, 1l679o 11830. i1436, 1J060. 9835, 8?.2~. 7957~ 8054, 99A2. 

~-------- ----1972,- --- 8036o-------92B1,--lOl-12.---1152Z-,-ll-326•--112Z4.-i0680,-----9435, ---- 7982,--- ---7056, 7206, -7555. 9289. 

I 
1973,· 7575. 8726, 9512. 10122, 10441. lii224,- 9514. a121. 7899, 7152. 7324, 7704. 8793, 
1974. 7778• 8995. 9892. 11232, 11Q45o 1ii957, io4oe. 9408. e443o 7748. 7929. 9318. 9346. 

1

--------. t91s. ________ 837a. ___ 97.61.. __ toB62._ __ l2Si5.-12loii.-130-U_..l3LH.----12524 .. --- .1o2zri. __ 8417. __ 8297. _____ 8551. io_ 7rJ7. 
1976. 8479• 9803, 10921, 126~a. 12933. 13429, 1395o. 13846, 1?.127• 1o1B1. 10066, ioS55. il579. 

~--- ---------~=-----1-~-~~!-~ 8369, 9119. 10245, 9948o 9724~ 9044·-----~~!.:~-~- -~-4~2~-- 9779, 14078. ]3410. 9962. 

I 

--------- -~ -- ..... -----·-·-·---··-- ------- ·--------------------------
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:YEAR-

') 
..._ ') 

MONTHLy SPILL ~ CFS 

· · ·flCT __ .,. -··· NOV--------t:JEC---· --JAN· ----·---- -FEB ·------·MAR-- -----APR - ·· ·· · MAY JuN JUL AUG 

·------ ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
t9sn. o. o. o. o. o. o. o. 

-- -1 qs 1. -- ii. ----~Q .-----o .--------o .-------·fi .- ------··-· o.-----··-- g •.. 
1952. O• o. o. o. n. o. o. 
]953. ij. o. o. o. o. o. o. 

--1954• ···--··- fi, ·-·-- ------o.-·---·--o.-----o.--·----ii.------o.------· ·· o. 
1955. 0· o. o. o. o. o. o. 
19?6o Oo Oo Oo Oo Oo Oo Oo 
t957• -· -·-----· ii~- -----6.--------o.------o.-------o. -----o-.-----·---· ii.-

o. 
o. 
o. 
o. 

. ·····-··- 0;;; 
o. 
o. 
·o • 

I9se. ij, o. o. o. ii. · o, o. o. 
1959. Q• Po Oo 0, Oo Oo 0• O. 
l96o. ----· · -·--·-o· ·---- --··--·-o-.----·--·----o •. ·----·----o.----·-o .-------o ,----·- ·o .- ·-·-···----- o • 
196i, o. o. 0~ o. o. o. ' o. o. 
1962. o. n. o, o. o. o. o. o. 
1963• o• -- --·- ij .---- .. --(1 .---·-- o-.------ Q• -- ·-·--- o.-------- -ij ~ ·· ----- o • 
1964, Oo Oo Oo O. Oo 0, 0. O. 
1965. ij. ~. o. o. ij. o. ij. o. 
J 9661 ·- ···-- --·· ·0 I· ·--· 0 o--------0.---·--· 0 ~----- ··fl,---·-·----0 I.·-----···· ···0 .-----·- ·-- ... 0 io 

1967. 0• o. o. o. o. o. o. o. 
1968. Oo Oo Do 0, Oo 0, O. O. 
1969. ·-···- ....... ii •. ··-- ---·-n .--------o-.-------o .----- ii .----------o .--------·- ii .-- ---- ··· o. 
1970o Oo O, Oo 0, Oo 0, 0, 0, 
1971~ o· 6. o. o. 5. o. o. o. 
1972. ·- ·-·· ···-···Oo --· -----o.--·----0.-- 0·;;·· -o-.------0·0----o ;;-·- --c-· ··- · 0 • 
1973. Oo 0~ Oo O. Oo 0 0 0. O. 
t974. 9· 9· o~ o. 9· o. o. o. 

··--1975. ·····- ·-·· O•·- ------o.---:·----o.------o.------o.------0.---·---o.------ -o-. ·--··· 
1976. ij. o. ~. o. ii. o. ij. o. 

o. Oo Oo Oo 0, Oo 0, 0. o. 
---------

·- ---·----·-·· .. -------- ------- --·------------ --------- . ·-. 

o. 
O• 
Oo 
o. 
Oo 
o. 
o. 
0. -- ---
Oo o. 

. 0. ··- ... ----
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o. 
o. 
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0,; - . ...... 

o. 
0· 9. ······· -· --
o. 
o. 

------- .. ------- ··----
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o. 
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O• 
o. 
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o. 

314~. 
o. 
o. 

1670. 
...... {). 

o. 
5875. 
2871. 

9· 
o. 
o. 

5785, 
o. 
o. 
o. 
o. 
0.; 
0· o. 
9. ... 
o. 

717. 

SEP 

-------o. o. 
o. 
o. 
o. 
o. 

l642. 
o. 
o. 

232. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

179. 
o. 
o. 
o. 
o. 
0-. 
o. 
o. 
o. 
o. 

16. 

. 'u 
}/ 

AvERAGE -------o. 
o. 
o. 
o. 
o • 
o. 

399. 
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END Of THE MONTH WATER SURFACE ELeVATION -FT 

--··-- YEAR-- .. __ oc.T- ...... NOV-- ---OEC ____ · __ JAN. ____ .f.fB------MAR---------APR- ---· -.MAY JuN JUL AUG SEP AVERAGE 

------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
1950. 2180• 2170, 2156, 2140, 2125 0 2109, 2094. 2103. ?.126, 2157. 2181. 2181. 

- --- ·-1951 ~ ----· 2J75o-- ---2162,----2148..---- 21 '30 .-----21 i. 5-.--------2099.----2083 • -----· 2099;; - · 2125~ · ·- --2156. 2180. · 2189. 
1952. ~tai. 2171. 2158, 2143. 2128o 2113, 2099. 2094. 2142, 2i81 0 2189. ~185. 
1953. 21Blo 2172, 2159, 2143 0 212Bo 2112, 2100 0 ~123. ~16lo 2181. 2188. 2186. 

---------·--- 1954. ---·-2181• ------ 217o,----2-156.--2140i --2125.-----2110.----·2096;;- --2116• · -- · 2150• --- 2177• ·- 2195. -- · ·· 2iee. 

r 
1955. 21Blo 2171. 2158. 2143. 213oo 2114. 210i. 2i05. 2148. 21Bi. 2198. 2i94. 
1956. 21ai. 2170. 2155, 21j9. 2124• 2108. 2093. 2114, 2164, 2i91. 2200. 2200. 

--------1957.- ---2181,------ 2172.----21S9,---214h--21-3ii.------2115,--2102.--- ·-·2115;;-- -- ?.158,---- 2fB1o - - 2188;, -- ·- 21 94,; 
1958. 2181• 2173, 2163, 2149, 2t35o 2120, 2108. 2118. 2154o 2181. 2192. 2181. 

' 1959. 2177o 2166, 2152, 2136. 2122o 2}06~ 2091. 2109. 2140o 2l7~. 2200. 2200. 
' ---·-· ] 960.----- - 2181 !'"----21-71.---2159.----2144 .---2130.----2115.---2103.--- 2119•-- ... 2135 .--· --- 2.167. - 2181• -- 2 J 88. 
-~ 1961. 21Bt. 2112. 216o, 2146, 2133, 2120. 2110. 2i29. 2111. 2i86. 2196. 219o. 
~ 1962. 2Jai. 2111, 2158. 2144. 213ii. 2115. 2103. 2113. 2181. 2\9a. 22oo. 2199. 
' ·- 1963. --·- 218 1-o-·-·- .. 21-71,-----2158,---2143.---2129.----2114-.----2100.----- 2123i ·- - 215 9.--- .... 2i9<-,. 2200.--- - 2192,; 

1964. 21ai. 217o~ 2156, 2140. 2125• 2109, 2094. 2086. 2110. 2182. 2161. 2181. 
1965. 2179. 217o. 2156. 2139, 2124. 2108. 2094. 2106. 2141• 2181. 2189. 2194. 
J 966 ,. ------2181• -· ---2170.---2156,---2140 .---2121'1•-·---21-12-.---- 2099;o--- 2104.- --··-· 2153t --- · - Pl"78;, -- 2188,; 2i81;; 
1967. 2175. 2163, 215o, 2133, 2li9. 2104. 2089. 2106, 2149, 218i. 2200. 2200. 
t96B. 21ai. 2110~ 2158. 2143. 2130• 2116. 2105. 2122. ?.168. 2186, 2187. 2181. 
l969. -··--·-·· 2175o -------2.163,--2148.---2130 ,---2ll5o----2098, .. --20B2 ,-----2091.----·- -21 08o ... --- 2l21'., - -···· 2130.- -----2125. --·· 
1970, 2116• 2102, 20e2. 20~7. 2oJ3, 2bo6. 1975. j9e3. 2o1s~ 2o56. 2085. 2087. 

/,I 

1971. 2080o 2067, 20~7. 20)8, 1989• t949, . 1912. j877. -)967, 2019, 2080. 2095. 
''I - 5 - - . 
:j ________ -- ~ ~~;: ---~~~~:---~~I~:-~~?~-:--~~~~:-~~~;:---- ~~~~:----~~it ____ ~~~~:--.- ;~~~:-------~fi~~: --- -~~~!:··-·· ··· ~t~~: 
· 1974. 2109o 2094. 2073, 2048. 2022• 1991. 195A. 1983, 2012, 2n43. 2064, 2073. 

:,1· ------ --;:;:: ------ ~~~~:-- ---~~!~:-~~t~:--~;~!:--~·:;::·---~:~~-:--~:~!:·---~ =~~: ---·- f:i~: -- ~g~;: --- ~;~~: ·- -- i~~~:. -
; n. 2l57o 2145, 2130. 21i1. 2093. 2012; 2052. 2063, ~109, 2i46. 2156. 2157. }·-· ... ··------ --------------------- ··--··---------- ------------··-···· -----······-------· --·--··-----·· 

'"I 
,,, 
... 

,..l ,, 
~! 

"I 
1 

--- ----------------------------··· - --- ·-· ----- ----·-··· ·-··- ----·- ···---- .... ,. 

________________________ ., _______________ ------ ·----·. ------

--------·--'---------------------------------------------- ·-·---- -· ... -· ___ .. __ _ 

2143. 
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2158, 
2i58. 
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2148. 
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zoos. 
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2039. 
197~. 
1934. 
2115. 
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END OF THE MONTH ACTIVE STORAGE - AcRE-FT 

------ --YEAR--- ----OCT---- -----NOV--------OE;G---JAN------FEa------ MAR----- APR --- --- MAY- - - JUN Jlll AUG SEP - AVERAGE 

-------· ------- ·------- ------- ____ ... __ ------- ------- ------- ------- ------- -------
195o. 89J5926· 865n7J1, 8262221. 7665153. 71869ol• 6673047. 6232009. 64Bo98o. 7?35851· s2J1o62. 90ooooo. 9oooooo. 7794494. 

--------- J 951.- 8Bo2975 • --8396906 o---7920~57-.--1-37-1588 ,-6BB759fl o-636616.1,-59.60912 .-- 6362899.- 7t86880.- B 17930 6, 8981893.--9252742 • 7639234. 
1952, 9oooooo. 868So43, 8266023, 7766490. 7Jo2714. 6801660. 6366839. 6239768. 7757323. 8997111. 9257312. 9125915. 79,Ja5o, 
1953. 9oooooo~ 873o328, 8299963. 77762o3, 7296398• 6791431, 639a224. 7133861, 836s4os. 9oooooo. 924114o. 9156751~ 8o~a6~2. 

------- 1954. 9oooonii.- 8646Jl2"J-82o 145o-.---768138S.----7215466-,- 6705771.-- 6287544.--6891'.924 •- 7999609•- A869619•- 9448324•- 922U o 1• 8014709.; 
1955. 9oooooo. 8686oos. 8276033, 7788873, 73481so. 6862053, 6445588, 6563476, 7936644. 9oooooo. 9557184. 94i4482. 80!32o7. 
1956. 9oooooii. 8634284, 8176678. 76359~1. 71671 94. 6666133, 6229742. 686i43o, 8449427. 9334953, 9624000. 9624ooo. 81~6983. 
1957. 9oiioooii,- 8703446, -8299935.-7807579.--7372945,--6893758.--6478071 • 687227 o • 826945 i. 9ooo6 oo •- 9236836.-- 9421999 • 8113024. 
i95A. 9nooooii. 8757811, 8425443. 7953o 65, 7511183. 7n32495. 664o23e. 6985238. 8116655. 9oooooo. 935981o. 9oooooo. 8148495, 
i959, 8862758o 8509120, 8061~B3o 7546845, 7094770o 6594180.- 6173960. 6700489, 7~83364, 8835638. 9624000. 9624000, 7942567, 

-1960 • 9ojj 1 121.-- 8692563.--8292397 .-----780887lo-73715Th--689215B-.--t~482456• -7002984,; 7c:;23721 o · 8547840 i · 900Q000;. 9227411. 79fl6924. 
1961~ 9oooooo. e7oo439, 8331209. 78B65q6. 74682o6. 7o29614. 67o4554. 7328248, 869]313. 9175942. 95o8698, 93ii252. 8261339. 
1962. 9nooooo. 8682397. 82757&o. 779Szoo. 7366258. 6a93189. 65o76o5. 683o339, 9oooooo. 9563333, 9624ooo. 9576503. 8259049. 

- --1963• 9oiioooo.---B6884ll.---B275697.--7-776433•·-7341o22• -6848497.-64o9412; 713o378• ·B?.BZ573• 9371622o- 9624000• 93~~o75.; 8176oto. · 
1964. 9oooooo. 8655334. B210319o 7614791. 7206793• 6692681. 62446os. 6044554. 8~5?553. 9037~73. 9022312. 9oooooo. 7953460.-
1965. 8954634. 8642o1J, 8179057. 7637l~o. 1162231. 6658544, 6246665, 6588278. 7713152. 9oooooo. 9272498. 9430885, 7957093, 

· -- -- --1966.- 9oiioooo .--8646192,-8209480.--7695eao .---724Hg8,--677o796.-6386717 .--6523520. 8o8i756. --8922425.- 923827? .-- 9oiiiiqoo. 7976853. 
1967. 88~246Q~ 8434871, 7984776. 74709~5. 7022162. 6533247. 61Q6043. 6592004, 7952020. 9000000, 9624000. 96?~000~ 7931129. 
1968, 9oooooo. 8661528, 8251519. 7715273, 7362324. 6926475, 6554351, 710J177. 8~86163. 9184667. 9214106, 9oooooo. 8134799. 

-1969 .---88(i J 360 •--84151 O-'Zo-7-9Z6043.-l362099 ,-6872396e-6JS52-12 ,-.5943204,-- 6154635.- 6656330 o-7236835 • -735!)831. 7204067 0 - 7189848 ~ 
197o. 69?3885. 646725o, 5921133. 52917o4. 4732926· 4i2t5o7. 3586631. 3718262. 4326115. 5249967. 6oo41S3. 6066303. 52oo82o. 
197]. 5890328.- 5532288, 5037406, 44007iiO. 3B096i)8, 3i4o634, 2524553. 2074747. 3448994. 441584R. 58886~4. 6268594. 4369360, 
1972. 6I340o9.- 5765821t-.---5294699.----47239j o-.- -42o 7555 ~----3629527·•-3695784 .--386 i 631;;; -54 3s 418. 64o i fl.> 14 • --7144627 • 7432903 • 52~0625 j 
1973. 72638~4. 6878714, 6383899. 579844o. 52852ol. 4718045. 4213061, 41SJ203. 5367408. 604~78o. 6847045. 6928544. 5826436, 
1974. 6679So9~ 6235173• 5690544~ 5053630. 4483Jq7, 3854170. 3293867. 371o267. 4271215. 4950766. S46o5S9. 5694516. 4948159. 

· 1975,- 54p93(i6o-4929280,--4359.914o-3683695-.--3U600B9 o--2342312~·-)6;3186 0 -1F.I26921,-- 314l378e- 4328241 0 -4930390 1 -5392086, 3754138 0 

1976.- 53~65~3. 4881843, 4276813. 3558398. 28929~2. 2i22543, 1374177. 1298783. 2fi27903. 2566479. 3165024, 2946427. 3038157, 
o. 8254410· 7900343, 7445597. 69~2995. 6417376.- 5885774. 5427407. 574~491. 6968838. 7831504. 8305542. 8367835. 7115926~ 

----· ------------------------·--------------·-·····-

·- --------- --------------------·--------- ------

-----·--'-·--·-··-- ----------·-··· 
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AvEHAGE HEAD DURING THf MONTH - FT 

·----YEAR- -- (lCT· --NOV ----·DEG--------JAN·--··-----FEB ------·HAR·--------ApR- --MAY JUN JLIL AUG SEP AVERAGE 

-~----- ------- ------- ------- ------- ------- ------- ------- ------- ------- -----~- ------- ------- ------~ 
I9sn. 7oo. 695, 6eJ. 668. 6s2. 637, 622. 618. 634. 66?. 689, 101. 663, 

--1951, 698.- -·-----688.------- 675,----·6159•·-------6~3. ----- 627.-----·611.; -- --· 6ll.o 632o 660 0 688;; 704. 658, 
1952, 7~5• 696, 685, 671, 6S5o 640. 626, 616, 639o ~82, 705, 707. 669, 
1953. 7o3o 697, 686. 671. 6ss. 640, 626~ 631. 662. 691, 7os. 707. 673. 
1~54;, -703··- -- 695 •• ---·683,----- 668,;- --651· --- 638.---- -62.1,; 626;; 653. ()83. 706. 711. 670. 
1955. 704~ 696, 685. 671. 6~7. 642. 628, 623, 647. 684, 709. 716. 672. 
1956. 7~j, 695. 682. 667o 651o 636. 621, 625, 659, ~97, 716. 720. 673. 

-1CJ57o - 710• ----- · 696,-------685,----- 6"72o ------6~7.------643;, -- -----629;;- 629;, 657o 690• 704. 711. 674 .• 
1958. 707, 697. 688. 676. 66?• 647. 634, 633. 656. ~87. 706. 706. 675. 
1959. 699o 691, 679. 664, 649o 634~ 6i9, 621, 645, 678, 708, 720. 667. 
1960,--- 710o -·----·696,·----·-685,----·-672;;--------6")7o-------643;-----629o-- -- 631,; 647o t,71;, 694, 704• 670. 
1961, 704o 6~6, 686, 673, 660o 647 0 635, 639, 670, 699, 711, 713, 678, 
1962o 7fi~o 696. 685, 6j1 1 6~7o 643. 629. 628, 667o 709, 719, 719. 677• 
1963,. · --- ··· 71 Oo·--·--·- 6~6,------685,-----671.------6S6o·-----642-0 ----627 0 ----- 632,; ·-- 66lo-- · · 695;; 7l6o 716;, 676, 
1964, 706• 695, 683, 668, 653. . 637. 622. 610, 6Sti. 696, 702. 701. 669. 
1965, 7oo. 695. 683, 667. 651. 636. 622. 621. 643, 681, 705, 112. 668, 
·1966.- -7ii7o -·-- 695,-----683.------669;.---------6S3o·-----·639 0 ------626.o· -- 622, 648o 1'.85,; 703. 704.; 670• 
1967, 698o 689• 676. 661. 646• 632. 617. 618, 647. 685. 710. 720. 667. 
1968. 710· 696, 684, 670. 657. 643. 631. 633, 665. ~97. 707. 704. 675. 
)96~. --698. ---689,------675.----659,------642.---------627,----610.--- 606;, 620. (,37. 648. 647. 647. 
1970, 641• 629. 612, Se9. 566• 539. 511, 499, 521. 556, 590. 606. 572, 
1971, 604o 594. 577, 553, 52So 489. 4So.· 417, 446, ~16, 572. 60B. 529. 
1972• · 61?• ---- 603 .. --587o-----5{16o---51t1o--- -----515 0 -------482.- ---- 489, 549o 1',0] o 632, 648, 569• 
1973. 65o. 6~1. 627. 6os. 5e7. 566, 541, 529, sss. s9J, 622, 635. 596. 
1974. 633· 622. ~03. sao. 5ss. 52a. 49S. 490. 519• s4a. 574. sea. 561. 
1975,- --- 587. --573 549.----52l.----4ea,-----442.---·391.------ -368. 429, - ---- 504, 549. 572. 497, 
1976. 580• 571. 546. SiS. 474• 431. 369. 333, 362o 417. 452. ~64. 459. 

O. 68lo 671o 6S8, 641, 622• 603 0 582, 578, 607o 645, 668. 677, 636. 

p 
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AvEHAGE MONTHLY ENERGy -MWH 

. --· YEAR··· - ·oCT NoV-- ··--· DEC --·------JAN------- FEB-------·- HAR- --·-- APR ·· ··· ·· · Mil Y JUN JUL 
~------ -~----- ------- ------- ------- ------- ------~ ------- ------- ------- -------

l9So. 247979. 272777, 3oo675. 3285+3. 278977• 291316, 251079. 23?481. ?13882. 21JA82, 
- 1951t · · 247979o 272777·• --300675, ·-· 3285f3i·--·278977o··--29I376 0- 25107'h· 23£:~481• ?13882o - 2131382• 

1952, 343806o 272777o 300675, 328573, 278977o 291376 0 251079, 232481. ?13882, 213~82, 
195~. 3629Bfi, 272777, 300675. 3285j3, 278977• 291376. 251079. 232481, ?13882. 344ij2e. 

-- J 954. - ?.e8931, -- 272777.--3006 75 .---32857a.---·278977·---29ll76.--251 079. · 23:?481, :? 13882. ··· 213!!82. 
1955o Ji9926o 272777, 300675, 3285j3, 278977o 291376, 251079, 23?481. 213882, 354084, 
1956. 4]6667. 272777, 300675, 328573, 278977. 291376, 251079. 232481, 213882. 586563, 

--·--1957 • · - 571 l64o -- 272777 6---·300675,--328573 .-278977•·-291376···- 251 ii79 .- -232481, ~13882~ · 397134. 
J958. 537325. 272777, 300675. 328573, 278977. 291376, 251079. 232481. 213882, 294~32, 
1959, 247979o 272777, 300675, 328573, 278977o 291376, 251079. 23?.481, ?13882, 213882, 

--1960, ···· 5q7447,- 272717,--300675.---328573 0 -278977,---291376 1-·251079 0---- 232481 0 · ?.13882,- 213882 1 
196j, 4n7B92• 212111, 30o675, 328573. 278977• 291376, 251679. 23~481, ?1388~. 587636. 
1962, 3q0347, 272777. 300675, 328573, -278977, 29}376, 251079. 232481. ?2\553. 596~4Ao 

.. ] 963. 575745, -- 272777.---300675.--3285'i3 .--278977 •. --291376.--251079.-. 23?481 i ?13882. --- 584~78 i 
)964, 44P353o 272777, 300675o 328573 0 278977o 291376~ 251079 0 232481. ?13882o 585343, 
1965. ?.47979. 272777, 300675. 328573. 278977. 291376. 251079. 23?481, ?11882. 237178. 
1966. 5fi66A2o- 272711-0--300675.--32857a,--278977o---291376 1 -251 (i79 .--- 232481 1 ··· ?.13882, · 21388?. • 
]967. 247979. 272777. 30~675 •. 328573. 278977. 291376. 251679. 232481. ?13882, 336613. 
]968, 5J873Qo 272777, 300675, 328573, 278977 0 291376. 251079, 23?481 0 ?13882, 586388 0 

. 1969, -241979. --·- 27271.1,-3oo67$.-32B573.- 278977 ·-- 291376.- 251 o79 .-- 232481,. ?13882. -- 213R82 •. 
1970. 247979. 272777, 300675. 328573. 278977, 291376. 251079. 23?.481, 213882. 213882. 
1971. ?.47979. 272777, 300675. 328573. 278977• 291376, 251079. 232481. ?13882. 213882, 
1972 • 24 7979 o · · 2727-7-1 o-300675o---3285j3 1 --278977-o- 291376 0-251079 ··---232481 0 · 213882 o · -213882 0 · 

]973, 247979, 272777. 300675, 3285i3. 278977 0 291376, 251079. 232481, ?13882, 213882, 
1q74. 247979. 272777. 300675. ~28573 •. 278977. 291376. 251079. 232481, 211882. 213882, 

. 1975 I ?.'t7979. --272717,---300675.--328573.---- 278971.---291376.--251079 .---23?481 i. 213882. - 213R82. 
1976. 247979. 272777. 300675. 328573. 278977. 291376, 251079. 232481, ?13882. 213882. 

O, 352657. 272777, 300675, 328573, 27B977o 291376, 2S107q, 232481. ?14166, 322?06, 
..• ···-· ·- ---· ------- ----------· 

---------------------- ------------------ ---· 

·---- -----· -- ----------

----------·-·-·-------------------- ------- ---·-··-

.. LF 

AUG ·SEP TOTAL 
II ------- -------

___ ... ___ 

256031. 283698. 3171411. I i 
229381. 573283. 3434345. :I 
592648. 575144. 38953o1. II 
592476. 575328. 4044633, 

!·I - 593471 • - 5J!\768• 3844872• 
596568. 582517. 4022914. 
601769. 585979. 4360799. 

. __ , 
I 

592421. 578597. 43o91J7. I j 
594013. 468364. 4064354. I· I 
595305. 585979. 38}2966. r·l 
567699~ 573192~ 4122041. I I 
598218. 580616. 4344182. 

1·1 6o4726. 585384. 43S45q5. "I 
••• 1 

602244~ . 582722~ 45]54i9 • 1.,: 
590130. 340084. 4125729. ! .I 592882. 579155. 3827015. I 

591435 •. 54i347. 4023166. . ' 
I 

597433. 585979. 39378?.4. !.! 
594517. 426234. 43]56A8, '' 

'l 
229381. 238680. 3099743. •I 

' ' 
229381, 238680. 3099743. I! 
229381, 238680. 3099743. H 
229381. 238680. 3099743. ,., 

I i. 
229381, 238680. 3099743. I'' 229381. 238680. 3099743. .j 

229381 1 · 23B680i 3099743. ~·I 229381, 238680. 3099743. 
459941. 447845, 3752753. ~--i 

a!-' 
i;'l 
J:/ 

1'-1 .I :.I . I 
, I 

i ,j 
I 
I' 

1: 
I·· 
:I 
1:1 it ! . ; 
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----- YEAR ··· ·OCT · 

.... - ) 

SECONDARY MONTHLY ENERGY - MWH 

. NOV-- · --·DEC----- -..IAN -------F'EB··-··-----·MAR- -·----·APR- ·· -HAY - JuN JUL ------- ------- ------- ------- ------- ------- ------~ ------- ------- ------- -------
1950. j), ii, o. ' o. j), o. i:i. 

__ .:._ ___ 195lo - .iiI ----·· -· -9.--------- 0 r---------· 0 o ------o .---- ·-- ---00 -------jj o 
1952. 9S8c6o n, o. o, n. O, o. 
1953, tjsoriii, ri, o. o. o, . o. fi. 

·1 Q54i·-- ·· 40952• -··-- - ·-- ri.----- o~---·-----o.-------- ---iii-------- o .------ii • 
1955, 71946, n. o. o. o. o, o. 
1956 0 168688, Oo Do 0, Oo 0, Oo 

----1957 •. 323185,--- -- ·--iio-----o.-·---·-·o-.------o·---------·0··--------- o-----
]958, 2!'19346~ o. o. 0, o. o. o. 
1959, o. o, o. o. "· o. o. 
196n. 349468• ---·- --lit-·--·--· ----o .----·-·---- o .------- ii .-------- · o i----------- ii • -· 
1961, 159913· o, o. o. ii. o. ii. 

o. 
0.; 
o. 
o. 
0.; 
o. 
o. 
0• 
o. 
o. 
o. 
o. 

1962. 142368. o. o. 0, ii. o. o. o. 
1963o -3?7766·· ------o.--· ---:-0• -------- o.-------·ii· ·--·· ---0.-----·---il·· .... -· . o. 
]964, 1923~4. o. ~. o. ii. o. ii. 0, 
196~. _ii. o. o. o. ~. o. ij. o. 

··1966;, - 25B7n2, ---- ·· ----- 0.----·------ ·· 0.-----o.------- Oo· -· ----0.------ 0.; ·- -- -- 0•- -· 
1967. 9· 6. o. o. ii. o. ii. o. 
1968. 29075Qo Oo Oo D. D• 0, Q. O. 

--1969, ·· -- ·-·-,--- 0• -·--·----0,------0o-----0,----Qo---·---0,---. ---·(lo·- --------·Do·-·· 
197o,· o. o, o. o. o. o, o. o. 
1971. 0~ ~. o. o. g. o. g. o. 
197~. - -· -- --··0. --. ··-·----0 ·-----0 ·----·-0 •.. 0 ·---- ------0 .-------· 0 •. ----··--- ... 0 •.. 
1973. 0• ii. o. o. g. 0~ g. o. 
1974. 0• o. o. o. o. o. o. o. 
tcns. ----·--- o. -·--·----6.-----o..---o,-----ii.---~--o, .. _____ o.------·--· -- o. 
1976, 0• Oo Oo o. 0• 0~ 0. 0, 

n. 1o4677, o. o. o. Oo o, o. o. 
---····------------·--------- ------·- ---------------- -·. --. 

·---------- ---------

Do Oo 
o. . 0-
Do 0: 
o. 130146, 
o. Oo 
o. 140?.02, o. 372681, 
Oo-183?52•· 
o. 80950, 
o. ii. 
Oi ii, 
0. 373754, 

7670. 382765, 
0•- ··370995• 
o. 371461, 
o. 23295, 
9. -· Q • . 
o. 122730, 
0. 372"i0~. 
o. --------·· o. 
o. o. 
o. 
o. 
o. 
Oo 
ii. 
o. 

284. 

o. 
. . ii. 

0
- . 

. -. 
o. 
~. 
o. 

108324, 

') )' 

AUG SEP TOTAL 
!1\ ------- ------- -------
!·\ 26650. 45018. 71668. 

0;. 334603, 3J46iil., I: 
363267. 336464. 795558. ! I 
363095, 336648. 944890. i'\ 
364090, 340087. 745}29, j··' 
367187 ~ 343837. 923172. , .. 
372388. 347299, 1261056, i,. 
363040;; 339917. t2o9394• 

I; 364632. 229684. 964611. 
365924. 347299. 713223. I . I 
338318, 334512. 1022298• 

,. 
I' I 

368837. 34i936, 1244439, 1··1 
375345, 346704, 1254852, 

1· I 372863;; 344042• 14i5667o 1·1 
36011t9, 10l404, 10?.5986, I i 
363501, 340475. 727272. 

! I 362054~ 3~2667; ··923423. 
368052, 347299. 8]8081. i' 36513{1. 187553, 12i5945. I Q •. ·-·-· o. o. I o. o. 0~ 

!). o. o. I 

ll• (1. o. 
Q • o. o. 
9· o. o. 
~· o. 0, 

Hli. o. - o. ·- 0. "(I! 
230560. 209165. 653010. 1.._~.), 

--.._:). I 

I :1 
I I 

!··I i' 
j·. 
I.\ 
I I 
.-I 
'·I 
I 
i 

l 
i 

i 
I. 
[ .. 1 
. I 
'I I 
.. , 
; I 
tl 
! i 
I· 
I 
I 

I" 
I" 
I 
! 
I 

I· 
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SUMMARY INFORMATION 
-----------------------
FIRM ANNUAL EN~RGy - MWH 
AVERAGE ANNUAL ENERGY - MWH 
PRIME CAPACITY • KW 
DEPENDABLE CAPACITY - KW 
OVERLOAD CAPACITY - KW 
AVERAGE HEAD - FEET 
MAX. STORAGE CAPACITY- ACFT 
DEAD· STOHAGE CAPACITY- ACFT 
AVERAGE ANNUAL INFLOW - CFS 
AVERAGE ANNUAL OUTFLOW - cFs 
PLANT FACTOR- PERCENT 
PRIME POWER FLOW - CFS 

3~99743. 
375~753. 

353852. 
707704. 
81'3859. 

6'36. 
96?4000. 
lJiiiiooo. 

9606. 
9962. 

so. 
A343. 

' \ J ) 

~ 
\...V 
CXJ 



I 'I 

YEAR 
1950,0 
1951.0 
1952,0 
1953,0 
1954.0 
1955,0 
1956.0 
1957.0 
1958,0 
1959,0 
1960.0 
1961.0 
}962,0 
1963.0 
1964.0 
1965.0 
1966,0 
1967,0 
1968,0 
1969,0 
1970,0 
1971,0 
19?.2 0 0 
1973.0 
1974.0 
1975,0 
1976,0 

MAXIMUM DiSCHARGE 
UNREGULATED REGULATED , 

22600.0 
2257il.o 
3237il.u 
27320.0 
26100.0 
2986il,o 
33340,0 
3o16il.o 
257oil.o 
31l8il.o 
23590.0 
29450,0 
43270.0 
J44oil.o 
5o58~.o 
27840oO 
32953.0 
32622.0 
Jisso.o 
16103.0 
22661.0 
32930,0 
34430.0 
27800.0 
18800.0 
32310.0 
2438~.0 

9761.6 
16688,2 
16688.2 
16688,2 
16688.2 
166B8o2 
19829.1 
16688,2 
16688,2 
18358,4 
16688,2 
i668B.2 
22563,3 
19565,4 
16688.2 
16688.2 
16688,2 
22473,, 
16688,2 

91395,7 
l1U60o7 
11629,9 
1i522,ii 
l072lo6 
11232,5 
13174.2 
13949,8 

p:1 
I 

\_.,) 

"' 
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A SINGLE RESERVOIR REGULATON MODEL 
A HYDRO POWER AND FLOOD cONTROL OPT!ONS 
A SUSITNA RIVER AT GOLD CREEK WITH WATANA PAM DATA 
B 1780 1Bt0 }900 1950 zOOO 2050 2100 2150 2200 ?.210 
c1ooooon 13~oooo 2333ooo 316oooo 4oooooo 5}ooooo 64ooooo 8oooooo 96z4ooo 9999999 
o 96?.4ooo 13ooooo3ooooooooo · .ao 148o 9oooooo 1. 1 
E o sonoooooo7ooooooooo .so 27 ' 1950 324 1 
F o.n80 o,088 0,097 0,106 Oa090 o,Oq4 0,081 o.o75 0,069 0,069 0,074 o.o77 
G 31 30 31 31 28 • 31 30 31 30 . l1 31 30 
H9000000 9000000 9000000 9000000 9000000 9000000 9000000 9000000 9000000 9000000 
H9ooonoo 9ooodoo · · · · 
I 5. ?1 5o 54 So91 2,98 4o60 6o37 7.94 5.84 5.43 7.72 4,';3 
J 1955840·32 0.62933 11 
M 19'5n 6634 2583 }439 l(j27 788 7?.6 870 11510 19600 22600 19880 8301 
M )951 3848 1300 1100 960 820 740 1617 14090 2o790 22570 19670 21240 
M 1952 5571 2744 1900 1600 1000 a eo 920 5419 32370 26390 20920 14480 
M 1951 82o2 3497 1700 1100 820 8?.0 1615 19e7o 27320 2o2oo 2o610 1s21o 
t~ 1954 56o4 2100 1500 1300 1000 780 1235 17280 25250 20360 26100 1~920 
M 1955 5370 2760 2045 1794 1400 uoo 1200 9319 29860 27560 25750 14290 
M 1956 4951 1900 1300 9BO 970 ,. 910 950 ]7660 33340 31090 24530 18330 
M )957 58jj6 3050 2112 1700 1500 12oo 1200 13750 Jol60 23310 2o540 198oo 
M 1958 821? 3954 3264 1965 13ii7 1148 1533 12900 25700 22880 22~40 7550 
M 1959 48)1 2150 1513 1H8 1307 9eo 1250 1'5990 23320 25ooo 31180 16920 
M 196n 6558 zB5o 2200 1845 1452 1197 1300 t5780 15530 22980 23~90 20510 
M 1961 7794 3000 2694 2452 1754 1810 2650 t7360 29450 24570 22100 13370 
M 196;! 59j6 2700 2100 1900 1500 1400 ·1700 1259b 43270 25850 23550 15890 
111 1961 6723 2800 2000 1~00 15oo 10QO 830 19030 26000 34400 23~70 12320 
M 1964 6449 2250 1494 1048 966 713 745 4307 sos8o 229so 16440 9571 
M 196'5 6291 2799 1211 960 - 860. 9oo 1360-12990 25720 27840 211?0 19350 
M 1966 72iis 2098 1631 1400 1300 13ijO 1775 9645 J29S3 19864 21A2S li753 
M 1967 4162 1600 151)0 1500 HiJO 12oo 1166 15480 29513 26800 32~22 16867 
M 1968 49iio 2353 2054 1980 19oo. 19oo 1910-16177 31550 26422 17167 8815 

tp H 1969 3822 1630 882 724 723 816 1510 11045 15S03 16103 8879 so93 
M 197n 3)?,3 1215 866 824 767 175 lOBO 11380 18633 22661 19977 9121 .{::" 
M 1971 5288 3407 2291) 1H2 1036 9r;o 1082 3745 32930 23950 3\910 14440 1-" 

M 197(1 5847 3093 2510 2239 2028 18~3 1710 21890 34430 22770 19290 12400 
M 1973 4826 2253 1465 1200 1260 1000 1027 B23S 27800 18250 20~90 9074 
M 1974 3733 1523 1034 ' 874 777 ·724 992 16180 1181o t88oo t62~o 122so 
M tn5 3739 1700 1603 1516 1471 1400 1593 1535~ 32310 27720 18090 16310 
M 1976 7739 }993 lOBI 974 950 9no 1373 1262~ 24380 18940 19800 6881 



/' 

FIRM ENERGY(KWHJ 
3000000000. 
sooooooooo. 
4000000000. 
3500000000. 
3250000000. 
3125000000. 
3062500000o 
3o9J75oooo. 
3109375000o 
3101562500· 
3097656250. 
3099609375. 
3100585938. 
3100Q97656o 
3099853516• 
3099731H5• 
Jo9~792480o 
3099761963· 
309974670~· 
3099739075• 

" I 
,, 

SINGLE ~ESERVOIR REGULATON MODEL 

HYORO POWER AND FLOOD CONTROL OPTIONS 

SUsiTNA RIVER AT GOLD CREEK WITH WATANA DAM DATA 

MIN.· STORAGE P3 ·Pit NO, Of ITER, 
3244995, 5oooooooo. 7ooooooooo. 3?.5 

804414. 3ooooooooo. 7000000000. )5 
4988,; 3ooooOoooo. ~oooooooiio. 28 

ll6j5B6, Jooooooooo. 4000000000. 248 
l19c;J89. 3o~oo~oooo. 3soooooooo. 2c;B 
48~062, Jooooooooo, 32c;oooooiio, 2q5 

2547072, 3oooo~ooo~. 3125000000. 3?.5 
2ls44o2. 3!!6Z50oooo. 312500ijpijo. 3?5 

47ii93o. 3o937Sriooo. 3125000000. 3(i6 
121~710. 3o9375oooil. Jlo937c;ooo. 318 
l99n417. 3n9J7Snooo. 31illS62~iio. 3?5 
1377617, 3ij97656250, 31Q156i?~QOo 3?5 
913370. 3099609375. 3lol562c;oo. 319 
119~568, 3Q99609375, 310058'5938, 31'9 
1231)931·• 3099609375. 3100097~56. 3?0 
130o;636. 30996~9375. 3099853!i16. 3?5 
126fl9iJ2. 3n99731445. 309985::1516. 3?0 
1287326. · 3Q9973iH5• 3099792480• 3?.0 
1296495. 3o9973iHs. 3099761963, 3?0 
130l069. 3ii9n3i44s. 3099746704. 3?.5 

') i 

~ 
+:
[\) 

.. 



) I ) ll 
UNRtGULATED STREAMFLOW - CFS 

YEAR OCT NOV DEC JAN fEB MAR APR MAY JuN JUL AUG SEP AVERAGE ------- ------- -~----- ------- ------- ------- ------- ------- ------- ------- ------- ------- --- .. --... -------1951'1. 6634. 2583. 1439. 1027. 7A8o 726. 870. li510. 19600o 22f.OO. 19880, 8301. 7997. 
19'i1o 3848, 1300, uoo. 960,; S20o 740. 1617. 14090. 2ij790o 2?.'i70. 19671). 21?.40. 9062, 
195?.. 557lo 2744. 1900. 1600. 1ooii. sao. 92ii. 5419. 32370o 2f.390. 20920. iHao. 95)6. 
19!>3. s2o2. 3497, 11oo. uiio. ezii. e2o. 16l'i. 19270, 27320o 20?00. 20610. 15270. i0035. 
1954. 5604o 2100. 1500. 13iio. 1niiii. 78De 123c;. 17280. 252so. 20160. 26100. \2920. 96i9. 
1955, 537(). 276ij, 2045. 1794. uoil. lloo. 1200. 9319, 2qB6o. 27'i6o, 25750. 14290. io2o4. 
1956. 4951· 1900. 1300, 98o. 91Q• 940, 950, 17660. 33340, 31090. 2453ii. J 8330. iUi2~ 
1957, ~Bo6. 305~. 2142. 17oo. 15oo. 1200. }200. 13750,. 3(il60. 2JJlo. 21.1540, 19800, 10347, 
]951'3. 6212. 3954. 3264, 1965. 1307o 1148, 1533. 12900. 25700, 22ABO, 2254ii. 755ii. 9413. 
19".'i9. 48\lo 2150, 1~13. 1448. 13ij7, 980, I25ii. 15990. 23320. 2'iOOO. 3lleo. i6920. t0489, 
J96n. 6558. 285(\, 2200. 1845, . -1452. 1197,. 1Joii. 15780, ls530o 22980, 2359il, 20510. 9649. 
\961. 7794. 3001), 2694, 24oi2. 1754. 1810~ ?.65ii. 17360. 294SOo 24'570. 22100. 13370. i0750. 
1962. 5916. 2700, 2100. 1900, tsoii. 1400. 1700. 12590. 4~270. 2SR50, 23551). 15890. }1531, 
1963. 6723. zaoo. 2000, 16iio. -1soii. tooo. 83i). 19030. 2600D, 34400. 23670. 12320. J09R9. 
1 Q64. 6449o 22so, 1494. 1048. 966• 713, . 745. 4307, 5ii58o. 22950, l644o. 9571. 9JQ3, 
196"). 6291. 2799. 1211. 9i,o, 860o 900, 1360, 12990, 2s72o. 27Mo. 211~0. i9350. 10117, 
1966. 12n5, 2098, 1631. Hoo. 13iiii. 1300, 1775. 9645, 3?953, 1 9R64. 21825, 1 j 753. 9396, 
1967. 4162. 1600, 1500. 15iio. · Hjjij, 1200, 1166. 15480. 29513 .. 2MOO, 32622. \68~7. 11151, 
1968. 4900o 2353, 2054, 19AO, 1900• 1900, 191Q. 16117, 3]550. 26422, 17167, 9815. 9761. 
1969. 38?.2. 163o. 882. 7?4, 723 •. 816, 151{1,; 11045, 15503. 16103. 8819. 5093, 5561, 
)970. 3123. 1215. 866. 8?.4. 767o 175. lOBO. 11380, 16633. 22661, 19917. 9121. 7535, 
1971. 5288, 3407, 229o. 1442. 10:36. 950, 1082, J745. 3?.930. 23950. 31910. iH40. ]02o6. 
1972. 5847, 3093, zs1o. 2239, 2028o 1823 •. 171ii. 21890. 34430. 22770. 19290, i2~oo. io836. 
1973. 4826. 2253. 1465, 1zoo. 1?.iio. 1000, 1027, 8235, 27800. 18250. 2o29o. 9074. 8052. 
1974. 3733. 1523, 1034, 8j4, 177• 724. 992. 16180, 17870. 18ROO, 16220, i225o, 7581. 
1975. 3739. 1700, 1603. 1516. 1471o 1400, 1593. 15350. 3?310. 27720, 18090. 16310. i0234, 

~ ] 9U,. 1739. 1993, 1081. 9j4, 9Sii• 900, 1373. 12620. 24380. lR940. 19800. 6881. 813.6. n. 5671. 2419, 1723, 1420. 12o4. 1079. 1340. 13370. 2aoos. 23A09. 21187. 13449. 96o6. r-
"T" 

\...) 

'II 



\' y ) 
u ;v 

REGULATED STREAMFLOW - CFS 

YEAR ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG se:P AVERAGE 
------- ------- ------- -----·- ------- ------- -------. --- .. --- ------- ------- ------- ------- ------- -------

19Sn. 7026o 81l't7, 873't, 97;..2, 9399. 9063, 828~. 7461, 1'.914. (,4)4, 7374, 8301. 8066. 
1 qcq • 7052o 8124, ee~~~ 96qS, 9535• 9220o 8427. 7552. 6942. 6430.. 6617. t6688, 8777. 
19'5~. 96Rlo 8037, -ens. 9724. 93st. 9029. 8227. 7486, 6866. 6227, 16688, i6688, 97?.7, 
1953, 10250~ ao29, 8699. 9716. 9Jsl. 9033, 8223. 7306. 6623. 9819. 16688. t6688, i0040. 
1954. 8153• 8044. 8735, 9758• 9389• 9069, 8264. 7369, 6119, 6~11, 16688. l6688. 9591. 
1955, 90J5o 8037, 8713. 97]7. 9336. 9006, 8199, 7402, 6783, lii:;J66, 16688, \6688, 9987, 
1956. )}692 I 8046, 8742. 9774. 9~10• 9089, 8284. 7387. 6653. 16688, 19829, \!1330, lll60o 
1957, j5954 1 8034, 8705, 9757. 93?.6. 8993, 8186, 7339. 6679, 11429, 16688, \6688, 10644, 
1958, 15075. 8024, 8669, 9648, 921'.4. 8933, 8i2s. 7289, f,6A6o 8514, 16688. i3597, i0043, 
l9"i9, 7043~ 8093, 8790, 98?.1. 9447o 9121, 8312. 7427. 681)2. 626ri, 18358. \!1.920. 9700. 
1960. Jf>688o 8036• 8708. 97ij9, 9326• 8994, 8185. 7314, 6 779. 6"324, 16236, i6688, i0249, 
1961. i 1493. . 8034, 8699, 9683, 9?.ABo 8943, 8113. 7217. 6543. 16 ... 88, 16688. t6688. 10673. 
)96?.. 111978. 81!38, 87i3. 97]6, 9332· 8996, 81Bo. 7341, 6Bo7. 16688, 22563, l6688, 11170. 
1961. JM99o 8o36i 8712, 97?.0;, 9340i 9010, 8209. 7305, l>637. 16,88. 19565. t6688. il334, 
1 964. H'370o 8042, 8732. 9758. 9.393. 9074, 8?-75. 7561. 1'.751. I66BR .• 16688, 9946. 10273. 
196"i. 7029. 8053, 874o. 9773. 9411. 9il92, 8282. 7434. 6816. 6911. 16688. 16688. 9576. 
1 96(,. 14213~ 8044, 8733. 9753. 9379o 9048, i39lt!>o 9729. 1(i551, 7408. 7872, ]i753. i 0033 .• 
1967. 7049. 8114. 8820, 9857. 9481. 9151, 12993. 1ot96. 1jj665, 7469. 16688. \6688. 10598, 
1961'1. 12298• 8041, 8722. 9725. 9336o 8988, ]668Ao 16688. ln794. 7".i2A, 7612. 8815. io436. 
1969. 7053. 8121. 8836,· 9896• 954;. 9226i 8435. 7606. 7072. 666?., 7025. 7559. 8086. 
1971'1. 7680. 8889, 9748. 11061. 10828· 1()719, 10069. 9239, 1'1418, 7631'., 7711. 8077. 9173. 
197i. 8150o 9424, 10339, 11797. 11679. 11830, 11436. ltii60, 9835. 8226, 7957. 8054. 9982, 
l97i.'. 8036• 9281, 10172-. 11522 i 11326• 11224. -jo680~ 9435. 7982. 7056, 7206. 7555. 9289. 
1973. 7575. 8726,. 9512. 10722, 10441. 1o224, 9514, 8721. 7899, 7152, 7324. 7704. 8793. 
HH. 7178· 8995, 9892, 11232, 11045o l0957. io4oa. 9408. 13443, 7748. 7929, 1\318. 9346. 
1975, 8378. 9767, 16862. 125]5,- 127iiii. 13074, 13114. 1?.524. 10220. 8417. 8297, 8551. io7o7. 

tf 1976. 8479· 9803, 10921, l26S8, 12933. 13429. i395n. 13846. 12127. 10181, 10066. 1o5ss. ]1579. 
o. 10085. 8369, 9119. lo24s. 9948. 9724. 9742. 8765. 7852. 9400. 13201. \3122. 9964. +=" 

\../'\ 
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END Of THE MONTH WATER SURFACE ELEVATION -FT 

YEAR ocT NoV DEC .JAN FEB MAR APR MAY JI)N JUL AUG SFP AVERAGE ------- ------- ------- -----·- ------- ------- ------~ ------- ------- ------- -·----- ------- ------- -------1Cl5n. 21aii. 211o. 2156. 2140. 2125. 2109. 2094. 2!03. 2126. 2157. 2181. 2181. 2143. 
J 951 • ?J7s. 2162, 2H8, 2130. 2115. 2099, 2083,. ?.099, i)125, 21St<.. 218o. ~189. 2138. 
19S;!. <'181• 2171. 21sa. 2143. 2121:1• 2113. 2ii9q. ?.094. ?.142. 218). 2189. 2185. 2149. 
1953. ?181. 2172, 2159, 2143. 2128. 2112, 2100. ?.123. ?.16Jo 2lB1 .• 2188. 2186. 2153. 
J«::S4. 2HIJ o 217o, 2156. 2140. 212St 2110. 2096. 2116. 2150o 2177. 2195. 2188. 2150. 
1955. 2181o 2171. 2158. 2143. 213~. 21H, 2Hi1. ?105. ?14Bo 2181. 2198. 2194. 2tci2. 
1Cl5f., 2181· 2170, 2155, 2139. 212;. 2108. 2093. 2114. i)164. 2191. 22oo. 2200. 2153. 
1957. 21B1o 2172. 2159, . 21~4. 213'1• 2115, 2102. 2115. ?ISS. 2181. 2188. :?194. 2lc;3. 
1Cl5A, 2181· 2173. 2163. 2149. 2135. 2120, 210A. 2118. 2154. 2181. 2192. 2181. 2154. 
19"i9, ?.117. 2166~ 2152, 2136, 2122· 2106. 2091. ?.109. ?140. 2176. 22oo. 2200. 2148. 
19~'>o. ?.1Aio 2171. 2159. 2144. 2130,; 2115, :!103. ?.119. ?.135. 21"67. 2181. 2188. 2149. 
1961. ?.181· 2172, 216o. 2146. 2133. 2120, 2110. ?.129. ?171. ?.186. 2196. ?.190. 2158, 
19h~. 2181o 2171. 2158. 2144. 213ii. 2115. 2103. 2113. 2181. 219A, 2200. 2199. 2158, 
11~61. 21B1o 2171. 2158. 2143. 2129 •. 211't, 2100. 2123. ~159. 2i9?. 22oo. :?192. 2155. 
19h4. 2]f.l}o 2170. 2156. 214o. 2125. 2109, 2094. 2086. 2170. 2182, 2181. 2181. 2148. 
]96<;. ?179. 211n. 2156. 2139. 2124. 2108. 2094. ?J06. ?.141. 21 81. 2189. ?194. 2148. 
1q6fJ. 21A1o 217o. 2156. 214o. 2126• 2112. 208t,. L'OB6. ?131. 2154. 2181. 2181. 2142. 
1q67, 2175. 2163, 215o. 2113. 2119· 2104. 207A. 2091. ?.127. ?.164. 2194. ::>i95. 2141. 
196a. 21Alo 2170. 21sa. 2143. 213Ro 2116, 2Q86. 2085. 2127. 2163. 2181. 2181. 2143. 
1Cl69. i'\75. 2163,; 2148, 2130. 21)5;, 2098, 2082. ?091. ?.toe. 212h. 213o. ?.125. 21?.4. 
Jq7n. 2116. 2102, 2082. 20i;7. 2033. 2006, 1975. 1983. 2015. 2056. 2085. 2087. 2050. 
1971. ?naii. 2067, 2047, 20i8, 1989. )949. .1912. 1877. j9b7, ?.019. 2080. 2095. 2oo8. 
Jq72o 2090• 21176 .• 2057, 2033,; 2ojj9, 1978. 194~.; l992. 2063• 2100, 2123. 2132. 2050. 
1973. 2127. 2115, 2099. 2077. 2os7. 2033. 20ln. 2008. ?060. ?.i\87. 2114. 2117. 2075. 
1974. 2109· 2094, 2073, 2048. 2022· 1991. 1959. l9B3. 2012. 2ij43. 2064. 2073. 2039. 
1975. i'fl62o 2042, 2016, 1981. 1944o 1901, 1841. 1856. t949o 2nH;. 2042. ('061. 1976, 
1Cl7h. 2059. 2040, 2013, 1974. 1934• 1882. 181f'J. i 810. 1873. 1914. 19So. 1937. 1934. ~ o. 2157. 2145, 213o. 21 il. 2093. 2072, 2050. 2061. 2106. 2137. 2156. 2156. 2115. 

~ 
--.:1 
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END Of THE MONTH ACTIVE STORAGE - AcRE-Fy 

YEAR oCT NOV DEC JAN FER MAR APR MAY JuN JUL AUG SEP AVERAGE 

------- ------- ------- ------- ------- ------- ------· -----·- ------- ~------ ------- ------- ------- -------
tqsn. 997 ~926. 8656771. 82022Zl. 76651~3. 7 186901. 6673047. 62120o9. 64eo9ao. 7?3sasl. a23In62. 90ooooo. 9oooooo. 77q4494. 
1951. 88~?975o 8396906, 7920957. 7371588i 6B87~9ij. 6366161 1 59~0912. 6362899, 718~880, 8179106, 8981893, 9252742. ·7639234. 
1952. 9nonooo. 8685043. 8266023. 77664qo. 7302714. 6a01660. ~366839. 62397~8. 7757323. 8997111. 9257312. 9125915. 7963850. 
I95l. 9nooooo. 873o32a. 82?9963. 777o2o3. 7296398. 6791431. 6398224. 7133861. e~6~4os. 9oooooo. 924114o. 91s~7S1. eo9B642. 
195~. 9nonooo. 8646312, 820l45o. 76Sl3e5. 721546~· 6705771• 62a7544. 6896924. 7999609. 8869619. 9448324. 9224101. 8014709. 
t9ss. 9nooono. 86B6005, 8276o33, 7788873. 734815n. 6862053, 6445588. 6563476. 7936644. 9oooooo. 9557184. 94i4482. B0732o7. 
1956• 9000000• 86342~4, 8176678. 76359~1. 7167194o 6666133, h22q742. 686)430, 8449427o 9334953. 9624000. 9624000. 8116983~ 
1957. 9oooono. 87o3446. 8299935, 78o7579i 7372945. 6893758. 6478o7t. 6872270. 8269451, 9oooooo. 9236836. 9421999. 8113024. 
195A. 9nOPOOOo 8757611, 84254~3. 7953065• 7511183• ·77,32495, ~64023A. 6985238. 811~655. 9000000. 9359810. 9000000. 8148495. 
t959. 8862756. 8509120. Bo61663o 7546845. 7094770o 6594180, 6173960. 67oo4B9. 7~8)364. 883~638. 9624000. 9624000. 7942567. 
1960. 9noll2l• 8692563, 8292397• 7808871• 73715!1• 6892156• 648245~. 700?.984. 7~23721. a547A40, 9000000. 9227411. 7986924. 
196~. 9ooooo~~ 87oo439, 83312b9. 7886596, 74682n6. 7629614, 6754554. 732AZ48, 8~9i3J3, 917594?. 9508698. 93i1252. 8261339. 
1962. 9oooooo. 8682397. B27S76o. 77952oo. 73602~8. 6893189, 65o76o5. 683o339. 9oooooo. 9563333. 96240oo. 95765oJ. e2s9o49. 
1961. 9oononQ• 8688411, 8275697. 7776433• 7341022• 6848497• 64n941?.. 713o378. 828?573. 9371~2?.. 96240oo. 9364075. 8176oio. 
1964. 9P00000o 8655334, 8210319o 7674791 0 7206793o 6692681, 6244605. 6044554. B65?.553o 9037~73 0 9022312. 9000000. 79~3460. 
t96s. 8954634. 8642013, 8179057, 7637l~o. 7162237. 6658544, 624666~. 6588278. 771l152. qoooooo. 9272498. 94Jo885. 79s7o93. 
1966. 9oonooo. 8646192,-8209480, 7695880. 7247198• 6770796, 6048344. 6043185. 737~176• 8142086. 9000000. 9000000. 7764945, 
1967. 88?.2468~ 8434871. 7984776. 7470955. 7022162. 6533247. 5829478. 6154~52. 7?75901~ 8464516. 9444241. 9454879. 7740987. 
J96A. 9oonooo. 8661528, 8251519. 7775273, 7362324. 6926475. 6D47i15. 6ols682. 725o766. a412489. 90ooouo. 9oooooo. 78o8S97. 
1969. 8aot36o. 8415107, 7926043. 7362099, 6872396. 6355272. s9432o4. 6154635. 665633o. 7236A3s. 7350831~ 72o4ri67. 7189848. 
197n. 69?.3885. 646725o, 5921133, 529I7o4. 4732926· 4i215o7. 3586631. 3718262. 4326115. ~249967. 60o4153. 6066303. 52o0820. 
1971. 5B9P328. 5532288, 5037406, 44~07oo. 38o9608. 3i4o634. 2524553, 2074747. 344899~. 441~R4A, 5888624. 6269594. 4369360. 
197~. 6134Do9. 5765824, 5294699. 47239io. 4267555• 3~29527~ 3095784~ 386i631. 5435418• 6401614. 7144627. 7432903. 5260625. 
1973. 7263894. 6878714. 6383899. 579B44o. 52852ot. 4718045. 4213061. 4183203. 53674oa. 6o4978o. 6847045. 6929544. 5826436. 
1974. 66?98~9· 6235173, 5690544. 5o536jo. 4483397• 3aS4170. 3293867. 371n267. 4?7i215o 4950766, 546U55g, 5694516. 4948159. 
197~. 54~93n6o 492928o, 4359974.-3683695, 3060089o 2342312 •. 1653186 0 1A26921. 3141378, 4328~41, 4930390, 5392086. 3754738. 

$ 1976. 5346593· 4881843, 4276813, 3558398. 28929o2. 2122543. 1374177. 1?98783. 2o27903. 2566479. 3165024. 294&427. 3038157. 
n. B?.S44Jo. 79oo343, 7445597. 69~2995. 6417376. 5885774. 5385845. 5669o29. 6e6a2os. 7754171. 828213o. 83o1572. 70889~4. ~ 

00 
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AVEHAGE HEAD DURING THF MONTH - FT 

YEAR ocT NOV DEC JAN FEB MA.R ApR MAY JUN JlJL AUG SE'P AVERAGE 

------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ---·--- ---·---
1950. 7oii. 695, 683. 668, 6<;;>, 637. 622. 618. 634, 662, 689. 701. 663. 
)951. 698. 688, 675. 6<;9;,. 643o 627, 611. 611, 632. 660, 688. 704. 658. 
1952. 7ii5. 696, 685-. 671. 6S5o 640, 626. 616. 639. ~<,82, 70S. 707. 61,9. 
1953. 703o 697, 686. 671. Mi 5 • 640. 626. 631. 662. 1,9). 705, 707. 673. 
1954. 70Jo 695, 683. 668• 653o 638o 623. 626. 653. 1'183. 706. 711. 670. 
1955. 7i\4o 6~6. 665, 671. 6s7. 642, 628. 623. 647, ~84, 709. 716. 672. 
1956. 707• 695. 662. 6t.7. 6Sio 636. 621. 625. 659o 1,97. 716. 720. 673. 
1957. 71Qo 696~ 685, 672. 6s7o 643, 629. 629. 657. 69o, 704, 711, 674. 
19S/3o 7ii7o 697, 688. 676. 66?o 647, 634. 633. 656. 1)87. 706. 706. 675. 
1959. 699. 691, 679. 664. 649o 634, 619. 621. 645. 678, 708. 720. 66 7. 
1960. 710o 696o 665o 672. 6S7o 643, 629. 631. 647. 1'.71. 694. 704. 670. 
1961. 7o4o 696, 666. 673. 660o 647, 635. 639. 670, 1',99. 711. 713. 678. 
1962. 706• 696, 6B5o 671. 657• 643, 629. 628. 667. 709. 719. 719. 677. 
196:1. 7JOo 696, 685. 671. 656o 642, 627. 632. 661. 695. 716. 716. 676. 
1964. 70{1o 695, 683, 6(,8. 6c:,3, 637. 622. 610. 650o 6%. 702. 701. 6t;.'i. 
196;. 7oo. 695. 683, 667. 6Slo 636, 622. 621. 643. 68). 70S. 712. 668. 
]Q66. 707o 695, 683, 669. 6S3o ·639, 620. 606. 630. 66<'. 68B. 701. 6t<>3. 
1Q67. 696. 689, 676. 661. 646. 632. 612. 604. 630o 666, 699. 715. 661. 
1968. 7ii8. 696, 684, 670. 6S7o 643, 623. 60(1. 627. 665. 692. 701. 664. 
1969. 698o 689, 675. 6S9;. 642o 627;, 610. 606. 620. 637. 648. 647. 647. 
l '170. 641· 629, 612. 5A9, 56~>• 539, 511. 499. 521. ss~. 590. 1)06. 572. 
1971. 604o 594. 577. Ss3. 525o 489, 4Sii. 417. 446. C:,l6. 572. 608. 5?.9. 
1972. 61·2· 603, 587. 566, Si~lo 515, 482. 489. 549. 1'.01. 632. 648. 569. 
197l. 65Qo 641, 627. 6iiB, se7, 566, 541. 529. sss. 593. 622. 635. 596. 
1974, 633o 622. 603, sao. sss. 528. 495. 490. 519. S4A, 574. sea. Sbl. 
1 CHI§. 587. 573, 549,- 521. 4A3• 442. 391. 368. 429. C:,04. 549. 572. 497. 
1976. 58Qo 511. 546. sis. 474o 431. 369. 333. 362. 417. 452. 464. 4<;9. t:d 

ll. 681o 671, 658, 64), 622o 603, 582. ~H6. 604. 1)42. 667. 676. 615. 
., 
+ 
\..0 
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AVEHAGE MONTHLY ENERGY -MWH 

YEAR neT NOV DEC JAN FEB MAR APR MAY JIJN JUL AUG SEP TOTAL 
------- ------- ------- ---- ... -- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------

195n. ?.47979· 272777. 300675. 328573. 278977• 291376. 251079. 232481. ?13882. 213R82. 256031. 283698. 3171~11. 
195). ?47979. 272777. 300675. 328573 •. 278977• ?.91376. 2c:i1079. 23?481. . ;>1~882. 21388?. • 229381. 573283. 3434345. 
l'l52. 343806· 272777. 300675. 328573. 278977. 291376. 2c;1079. 232481. ?.13882. 213B82. 592648. 575144. 36953n1. 
1953. J629Bo. 272777. 300675. 32857j. 278977• ?.91376. 251079. 23?481. ?1188?. 344o2a. 592476. 575328. 4044633. 
1954. 2R893lo . 272777o J00675. 328573. 278977• 291376. 251079. 232481. ?13882. 213882. 593471. 57A768. 3844872. 
1955. 3l9926o 272777. 300675. 328573. 278977• 2913.76, 251079. 23?.481. ?11882o 354084. 596568. 5A2517. 40?2914. 
)'l5fot. 416667• 272777. 300675. 328573. 278977. 291376. 2"il(i79. 232481. 213882. 586'j63. 601769. 5R5979. 4360799. 
\957. 571164. 272777. 300675. 328?73. 278977. 291376. 251079. 23?481. ?13882o 397134. 592421. 579597. 43n9137. 
1958. 537325o 272777. 300675. 328573. 278977, 291376. 251079. 23?.481. ?.13882, 294~32. 594013. 4~8364. ~064354. 
1959 •. 247979. 272777. 300675. 328573. 278977. 291376. 2~1079, 23?481. ?1"3882. 213882. 595305. 585979. 38)2966. 
196"• 597447o 272717. 300675. 328573. 278977• "291376. 251079. 232481. ?13882. 2131'182. 567699. 573192. 4122041. 
1961. 4jj7892o 272777. 300675. 328573. 278977o 291376. 251g79, ('3?.481, ?1~882. 587636, 598218. 580616. 4344182, 
1962. 390347o 272777. 300675• 328573. 278977• 291376. 2~1079. 232481. ?.21 553o. 59664R, 604726. 5AS38~. 43~~5~5. 
1'~63. '575145. 272777. 300675. 328573;. 278977•. 291376··-2i1~79. 23?.481. ?.13882. 5841\78. 602244. 58~722. 45154o9. 
191)4. 440353. 272777. 300675. 328573· 278977• 291376. 251079. 232481. 213882. 585343. 59ol3o. 340084. 4125729. 
\965. 24 7,979. 272777. 300675. 328573. 278977. 291376. 2~1079. 23?481. ?13882. 237PA, 592882. 579155. 38270}5. 
l'l66o 5066A2. 272777. 300675. ··3285!3· 278977• 291376. 420983. 29i293. 324011, 247101. 272775. 401675. 3943099. 
1967. £>47979o 272777. 300675. 328573. 278971. 291376. 387543. 31oS.l5. 327583. 25o.c.5s. 588173, 5~1608. 4166435. 
196R. 438649.· 272 777. 300675. 3285i3. 278977· 291376, 506"00. 509490. 330197o 252190. 265353. 3oi265. 4076322. 
1969. 247979o 272777. 300675. 328573. 278971· 291376, 251079, 23?481, ?13882~ 213882. 229381. 238680. 3099743. 
197n. 247979. 2727771 300675. 3285i3. Z78977o 291376. 251079. 232481. ?1'3882, 213R82o 229381. 238680. 3QQ9743. 
tcni. 247979. 272777. 300675. 328573. 278977. 291376. 251079. 232481. ?1J882o 2131\82. 229381. 238680. 3099743. 
1972. 247979· 272777 •. 300675. ··328573;. 278977o 291376. 251079. 232481. ?13882. 2131'18?.. 229381. 238680. 3099743. 
1973. 247979. 272777. 300675. 328573. 278977. 291376. 2'51079. 232481. ?13882. 213882. 229381. 238680. 3099743. 
J9n. 247979• 272777. 300675. 3285i3. 278977· 291376. 2s1o1q. 23?.481. ?13882. 2131\82. 229381. 239~80. 3099743. 
1975. ?.47979. 272777. Joo675. 328573. 278977•. 291376, - 25107Q. 23?481. ?.11882. 21~882. 229381. 238680. 3099743. 

¥1 1976. 247979. 272777. 300675, 328573. 278977. 291~76. 251079. 232481. ?11882. 2131'182. 22938}. 23~680. 3099743. 
n. 34895ii. 272777. Joo675, 328573. 278977o ?.91376. 271897. 24Biill. 2211764, 307882. 435605. 437881. 3749389. \J1 

.... -- . 0 

. .. 
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SECONDARY MONTHLY ENF.RGY - MWH 

YEAR ocT NOV DEC JAN FEfl MAR APR MAY JlJN JUL AUG SEP TOTAL 
------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -----·- ------- -------

1950. Q• o. o. o. ii. o. o. o. Oo !I• 26650. 45018. 7161'>8. 
1951. Oo il. o. o. Q• o. Q. o. o. 1_1. o. 334603. 334603, 
1952. 95826· o. Oo o. I!• o. (). o. Oo o. 363267. 336464. 795558. 
195'1. 115000o ii. o. o. Oo o. o. o. Oo 130146. 363095. 336648. 9448.90. 

1QS4. 4fl952o o. o. o. Oo o. o. o. o. o. 364090. 340087. 145129. 
l9"i5 •. 71946. n, o. o. Oo o, o. o. o. 140?02, 367l87. 343837. 923172. 
1951'.. 1~8686· o. o. o. (j, o. n. o. Oo 3721',81, 3723U8. 347299. 1261056, 
1957. 3?.3185. ii, Oo o. ii. o. ii. 0 •. o. 183252, 363040. 339917. 12o9394. 
195,:1. 289346o n, o. o. ii. o. ~- 0, o. eo9so. 364632. 229664. 9t.46ll, 
l9"i9, Oo n, o. 0, n. o. o. o. Oo ~· 365924, 347299. 7132?.3, 
1960. 349468• o, o. o. n. Oii ii. o. 0• Oo 338318. 334512. 10?.2298. 
J 961. 159913. o. o. o. Q• . 0. Q. o. o. 373754 • 368837. 34i936. 1244439. 
196::!. 14?.368• il. o. o. !!• o. (!. o. 7670. 382765. 375345. 346704. 1254852. 
196'3. 3?.7766o ii, o. o. Oo o. o. o. o. 37099~. 372863. 3H042. 14}5667. 
1964. 192374o o, o. o. 5· o. ii. o. o. 371461. 360749. 10}404._ lOZ59A6. 
1965. Oo o. o. o. o. 0, ii. o. o. 23?95, 363501. 340475, 727272. 
1966. 2587ii?o o. Oo o. fl• o. 169903a 64813, ilii129o 33419. 43394, 162995. 843356. 
1967. Oo o. o. o. n. 0, 136464, 78634. 113701. 36773. "358792. 34?928. 1066692. 
196~. 190670• o. o. o. g. o, C!SS72i. 217009. )11',315. 38307. 35972. 6?585, 976579. 
1969. Q• o. o. o. ~· o. 9· o. o. o. o, o. o. 
1970. 0• j\, o. o. Oo o. o. o. 0· Oo o. o. o. 
1971. g. o. o. o. ~· 0, ~- o. o. o. ~. o. o. 
197?.. . 0' o, o. o. Oi o • 0 o. o. 9· Q. o. o. 

0• !!. jj, 
... 

197'3. o. o. o. o. o. o. 0· o. o. o. 
1974. o. n. o. o. o. o. "· o. o, n. o. o. o. 
tens. 0• 9. o. o. ii· 0;, o. o. Oo o. o. o. o. I:P 1976. 0• 1), o. o. n. o. "· o. Oo o. o. o. o. 'I o. 100971. o. o. o. o. o. 20818. 15550. 12882. 94000. 206224, 199201. 649646. U\ 

p 
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SUMMARY INFORMATION 
-----------------------
fiRM ANNUAL ENeRGY - MWH 
~VERAGE ANNUAL ENERGY - MWH 
PRIME CAPACITY - KW 
DEPENDABLE CAPACITY ~ KW 
OVERLOAD CAPACITY - KW 
AVERAGE HEAD - FEET 
MAX. STORAGE CAPACITY- ACFT 
DEAD STORAGE CAPACITY- ACFT 
AVERAGE ANNUAL INFLOW - CFS 
AVERAGE ANNUAL OUTfLOW - CFS 
PLA~T fACTOR- PERCENT 
PRIME PoWER FLOW - cFS 

3099743. 
3749389. 

353852. 
707704. 
8l3B59 0 

615. 
9~24000. 
lJoiiooo. 

9606. 
9964. 

so. 
s3r;2. 

' ) 1' ' ·'I 

td 
I 

\..1'\ 
[\) 



I 

YEAR 
1950.0 
1951,0 
1952,0 
1953.0 
1954,0 
1955.0 
1956,0 
1957,0 
1958o0 
1959.0 
1960,0 
196lo0 
1962.0 
1963,0 
1964.0 
1965,0 
1966,0 
1967.0 
1968,0 
1969,0 
1970,0 
1971.0 
1972,0 
1973,0 
1974,0 
1975,0 
1976,0 

MAXIMUM DISCHARGE 
UNREGULATED HEGULATED 

22600.0 9761.6 
22570.0 16688,2 
32370.0 16688.2 
27320,0 16688.2 
26100,0 16688,2 
29860,0 16688.2 
33340.0 19829,1 
3o16D.o 166B8,2 
25700.0 16688,2 
31180.0 18358.4 
2359~.0 16688,2 
29450.0 16688.2 
43270.0 22563.3 
34400.0 19565,4 
sos8o.o 16688.2 
27840.0 16688,2 
3295l,o 14212,7 
32622,0 1668Ba2 
Jisso,o 16688.2 
16103,0 9895.7 
22661.0 11060.7 
32930.0 11829.9 
34430.0 11522.0 
278oo.o 1o121:6 
1aaoo.o 1I232,s 
32310.0 13174.2 
2438~.0 13949,8 

')./ 

t:d 
I 

V1 
\......) 

~ 
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Pf<OGRAi4 ERIC 7 3173 OPT=! fTN 4.6+452 79/0b/30~ 10!59.18 

PROGRAM E~lCIINPUI,lAPE7=INPJf,oUTpUftTAPE6=0UTPUT) 

o u.,t:Ns 1 uN x uA 'f 1 121 1 ELE 1 1 o 1 1 s r G 1 l o 1 • AF 1 1251 , As 1 121 , r 1 n.t:. 1241 1 o T 16,3 
llltCli~YI2Uid'fRicOI . . 

C A•=r·Low V'ALiJES!CFSitASII=LOAD Pt:HCENT FO~ f.ltJIHHStXDI\YII:DAYS IN EACH 
C MJNihtELEII=~LEVATlON COR~ESPONDING TO SfO~AGEIFT),ST~I)=STOI-lAGE 
C (ACRE-FTI,UPPEr=MAK Sf~RAGE(ACRE-Fll 
C STRT-:::tl)•. E.Slli':J\lE OF TH~ F1Rf>1 ANNUAL. ENERG'f'(~IWHI ,EFF=EfFJCIEf~CY IN 
C PERCENlllwt.L=T~!L~ATER ELE~ATIONtCAP= OVERLJAD CAPACITY (K~I 
C FLSTOR IS ThE STORAGE Ab6VE 
C WrllCH IS USED FOR FLOO~ Ci.JNTROL1 N'(RS JS frlE NU~8EH UF YEARS THER ~AS 

C S 0 1LLt NO'f'A 15 THE YE~~ OF THE SPILL• NSMO IS THE NUMBER OF THE 
C STARll~G MONTI[K• Oct=lltNEMO JS THE ~UM3~R Of lHE ENUING MU~!H 
C 85TOP:HEGINNJNG 5T0RA6t, YMtll IS AN ARRAy OF THE MAKlMUM UISCHARGES 
C FJR THE ~ES~lCllVE YEAhS ~lVEN ijY IYRC() 

RUDI7tl~l <TlTLE(Kl rK=lt2<tl 
HEflDI7r5) (yDAyiK) ,l\:lrl2) 
f'EAO 17 t51 (f.S (Kl tl<'=l t )21 
PEAUiplll IELEIKirK=ltlOI 
~<Ell U 17 t 1 L 1 ( S T G ( K 1 , r. = 1 1 1 0 1 
REtD17tl21CAPrlwEL1JPPER,FLSTOR,EFFtSfRTtN'fHS 
v.RIIE.Ibt21 . 
WRI r·E(6t4) ( flTLE(Kl ,K=lr2<tl 
DO 400 LL=JtN'f'RS 
JFILL.fij•llGO TO 1 
VjRJJ[(f.,t2) 

1 R~-017t2L)NOY8tNSML,Nt~0,8ST0H 
~RlfEI6t3)~0YR . 
C.1"1A X YR=O. 0 
5VOL=BSIV-1 
[10 3(;0 KK=~!S,•IOtNFML 
N0AY=XUAY(KKI . 
F::::AD17r:,)(AfiK) rK=1 ri'-IUAY) 

2 F OF..-•1AT 11tH I 
3 FUP~Aill/,~ux,,wAT~R REGuLATED DAlLy IN THE yEAR,rl5) 
4 FOH•·1Al 123K,A8,7A}Ot/l 
5 FOR~ATIHX,Jiff.,.O) 

JL FO~'l"i/.Jil.X,F7.o,9FB· 0) 
12 FOPMATilXtf~•Ot~Fl~.D•ll~l 
15 FORMAf(2XrABt76lUI 
21) F IHMAT ( S X dIS, Fill. L) 

C(Jf.,SJl:::} • 9U346 
PCJ-ST = ( 6C:. ,, u f.F F I I ( ~ s (j. 0 II}. 3 it l 
LCJ 4(.. J:q ,·:;- · 
IFIUPPEHoLT·STGIJ+l)IGO TO 4~ 

4 0 C Q~, I lt1Ut. 
~- ='-' 

45 HU=I0PP~R-~TG!Ill 11 1ELlll+ll-E~E(lll/I~TGII+li-STGilii+ELEill 
li(=CtP/ lt-'C!oS T* IHli- .!_viELI) 
N X X X= l-llMU- ;,SI·I(J 
IFINXXXoGT.O lbSf~R=SVOL 
TFIK)( .• [(;.~~'--~'O)·GO 10 i6 
~-ohiTLI6•ll~l -

4 b IF I r-t\. E lJ .J d GO f G :7 
IF!KK.LI.}2)GO TC ~e 
.-. rd T L 1 u ' 1 Zl· 1 -
HI )lo 4':1 

47 .,f1ll[(i.Jtl2~-) 

( () l ( 4 s-
4 E I t' I II ( t;' ; .>,) 

)_} 
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f'i~Oufl''d f. I~ t c 7 3/7,j OPT"J Flr'J 4.6+'+:.:i2 

(•MAX=t-.IJ 

r. o 1 4 c ~· = 1 , f\:LJ A Y 
Ol.::AF ( J l if C!_r~IS '11 
p:(SfRT*JOOb•*ASI~~)l'XU~YIKK) 
f-'l:;:t' 
Sxxx;.SvUL 

C SVOL=STORAGt,uu=lNFLOWIQC=~AXIMUM DISCHARGE AT OVE~LOAU CAPACITY 
C A~=wATER ,cFS. FOR FIR~ PUWER PLUS SOME FUR SECUNUARYt 
C AQU = THAT ~AT[R A~OVE FLOOD CONTROL RULE cU~VE WHiCH MAY dE ABLE 
C TJ BE. ~' 1 ORED Oh 1-'0~.SIBLY SPILLEU 

DO BD MM=l,2 .. -
~ =f-'1 
CS=!;•U 
DO 50 I=l,r.; 
IFISXXX.LT.STG!l•ll!GG TO 55 

51.! COt·•TirM: 
}:'7 

55 H=ISXXX-STGil!l*IELEil+ll-ELlll)l/IST61l+i)•STG11ll+ELEIII 
JFIHour•hU)rt:Hu 
t1:;H-l~oiE.L 

Q:P~IH*I-'CN~T*24.Ul 
S2=5VOL+OQ 
JFIS?.LI.FLSTORIGD TO 75 
AQ=(S2-fLS]OR)/(ON)TT 
IFI~.G(.fJ.Q)GO TO 7L 
IFI5c.Ll.U~PERIGO !O b~ 
Avu::IS2-liPf-[kJ/CUN;Tl 
P=H*PCN5T•~C*24.0 

C•:;;C<C 
lFIAUl.relf_,(JC)G(I TO 75 
l'S:;;AlJrl-UC 
GO HJ '/':> 

65 p:;; ni*PCNSJIIQCil£:'4•01 
C~=CJC 

GO TO 7'=> 
7 v F- =-H*I-'Cr·JS T II,,C'*2". o 

(1;(\·J 

75 ~CFT=Q 11 CGN~Tf 
~ xxx=s VOL+ rJLI-ALF -r 
IF (SXXX.GT.UI-'PER!S···ot.:;Upp[A 
SAv=<sVUL+~XXXl/?.: 

8(, SXX/\::.SAV 
C::IIUL:;;SVL'L+!•U-t,Cf T 
lFI5VUL•GT.UPPfRl5~0L~UP~EF 
t.=r~+C<S 

flO 9t; l=J ,t. 
lF !SV(IL.L T. Sl(,( l+ll )(~l! 1CJ ~·5 

9L' (.f'•t.TlhUL 
J=C, 

15 rl H = I ~. V lJ L -- 5 Tl' I I l ) n I L u: l l + l I -I:. L t I I I l I ( 5 T G II + l I - S T G Ill l + E Lt. I I ) 
C Trlt t:f:.~l SEI ;JF SlidE_MlNI~ E.tJUt.TI: THE, VARiOUS VALUES ~0 Bt: CLIMBINt.O 
C HltJ A f110 UlMf.l'!SJllJ.JAL ~IJI .. IP.Ix fCJt< EASY OU!PUT 
C DTil•..Jl=Lrr·II-HJ,ULAlUJ ['l U:!lllGE *n QJ(?,JI=kEGULATE.O UlSCHM<G~ 
C DliJ·~:):.I\Vl:tit~G~ tiEJl.[· 0 C·A~ ~~<- 1Jf(4•Jl=t:ll0 OF UAY !:i'!ORAGt . 
C li'l l~ .• ,il=L:/·lLY •.,f'lLL!CF 'l 1111 (lllf·•Jl:;END OF OAf ~JAfi:.H t::LtiJATlON 

1"·1 ( 1 'J) ~ 1\f : J) 
Pl 1.::·, J 1 =t• 
£•·1 ·, j • ..JI :..f: 
[ ll ('I 'J l '"~· V, L 

79/0b/30~ l0~5Y.l6 PAGE 
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125 

130 
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14S 
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I' 

PI<OGFIAr·1 !:J~ I C IJIL l!Pl=l FTN 4.6+452 79106/30! 10!59.18 

L I !6, J) =t->rl 

Jf(u!~'AX.t,f.lH!2,J)lGO TO 9·1 
Lt·l•'.X=UT ( c', ,!) 

97 cor,llt•ul 
viF~l TE !6' 114 l J, 1[·1 I I ,,J) '1=1 t61 

113 HWI"'Ild I lt·,l) 
114 FUPMAT(3XjJ6t6~2U.!) 
115 fU~HATil~,~·•tOAY'IJDXt#UNnEGULATEQ,,llXt~REGULATlO~tlJK,~AVERAGl# 

l•lhX•-lhO 0F O~Y -rl3X,~oAIL~~~BXt#END OF DAY '•'•21Xt#U15CHARGE# 
2,1JK,tU1~CttARGE#,l~X,~HE~Dt,l3X 1 ~5TO~AGE,,l5X,#SP1LLt 1 7X,~WATER EL 
3E. V AI J(Ji'll' l 

120 FCJRr·lllfi4.,Xt1't•tUNTh :·~F ~EP1E1·1Bf.R~,///) 
1?.2 FOF!r•illl (<tl!X•il·~iCJNlH :•.F JULy;t,///l 
124 FORMAT14uXt#MONTH ~F AUGUST~t/1/) 
125 FORMATII/,zOX,~MAXlMUM DISCHARGE FOR THE MO~TH JSitflOoOt~CFS;tl 
140 Cllt·;lltlUE. 

~RITEibtJ2~lGMAX 
C flN[J~. Trl[ l•ltii.H,UM DISCt_'APGE FOR THE YEAR 

IF !W1AXYH.GT •QI'lAXl ~0 IO 30{1 

3 (•0 

4PG 

4 (,5 
4 1 () 

(.t~IJIX Yf~:W•1AX 

cor. r I Nut: 
(,~;Y ( LLl ;:;(JMI' X YF-1 
I YF ILL I =NQ'I'f! 
rot r 1 tiul 
v.FIITE!6t40SI 
VI F-: I H. ( 6 I 'I L; l ( 1 ) R ( L H ' I; My ( L L) ' L L = 1 , N y R 5 l 
f0PMAT11Hlt20X,-Yt:~RttlOXt-MftXIHUM~,/t30Xt~~ISCHAHGEICFSI~I 
r (lfi t'IJI T t 2 ,; X • I 4, 7 X, F ( _-o I 
51 (If" 
E NIJ 

')/ 
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A UAlLY flEGLlLATI(II~ FIJR 5t'ILL 
A SIJS!HlA RIVER tiT GUL~J Crlc:t:.K >'IITrl ~~1\TAI~II 0AI1 tlATA 
II AC.CIIJENLl.L FLOOD CUNTflOL - NO fOil;:ASI 

3 J 1 3 o 3 1 3 1 zl:i J 1 3 11 J 1. 3 o 3 1 3 1 3 o 
C U,OHU U,UBB J,J97 0,10~ ~.J9U 0,09~ O.UBl 0.~15 0.069 0,069 0,074 0,077 
J 1780 lBlU !9n~ 195U 2JOO 20~U 2lu0 2150 2200 . 2210 
~1ououou lJ~o~ou 2333noJ Jl6JuoJ 4uouu~o 5l~oouu 6~~uooo auooooo 9624ooo 9~999?9 
rl 849325 I4Bo ~b24oJo 9624Uoo o.aa 3~34821 12 
I 1955 ll 11 91933dJ 
~11 1~55 22000 2JCOJ 2~JJO J}UU~ lJUJJ 17~0~ 17lUD !UHOU 20800 25800 2b400 27700 
IIJl !'.155 264iJ(J 24000 223iJO 21J7UIJ lS4JO 1360\' l·tli)Q 1621JO 18900 21300 24100 33600 
1111 1~ss 5430~ 569oo sc7ou 42uou 3520D 2880~ 2~Boo 
I 1956 ID 12 tld48985 
1110 1~56 274oG 2B4DO 2~9ou 2~4u~ 299oo 2Y6~~ 2~tioo ?9Hoo 32ooo J2ooo 32ooo 32ooo 
~10 1~56 3ZIIoo 32uoo 32GJD 32L0J J2oJ3 3~ou~ J2ooo 32uJJ 32ooo 32ooo 32ooo Jzooo 
11) 0 1 95 o 2 b b i1 U 32 0 0 :). 3 2 G li G 3 2 U U 0 3 2 G ll 0 3 2 0 0 ~ 3 .::!11 CJ 0 
~11 1956 Jtuoa 31ouo Jtoau 31oou 31uoo 31000 J06ou 3~dou 2booo Zbooo 2~ooo 26oo~ 
1111 1956 26oo~ 26oou 2~uoo z~ou~ z~ouo zooJ~ 2~ooo 20~oo 21100 IBooo 1BooG l8ooo 
~11 1~5b 1dDOD 18000 1BUOJ lciOOO 1d000 1~0Uv 1~000 
~12 1956 16~ou 16ooo 16o~o 1ouou l6oou I&oou l~Doo 1bU~O t&ooo 16ood ~5oou 25ouo 
~12 1956 2soou 2sooc 23ooo zsooo 25o3o zsoo~ zsooo 25ouJ 1~ooo 1•0oo 14ooo 14000 
11)2 1~56 l•OOU 14000 1400C 14000 1•000 1•00~ 
I 1957 11 12 ~6Z4oao 
~11 1~57 2oooo 216on 216oo 21aoo 22~ou 2210. zo~oo 1dbOO 1Y3oo 21ooo 2Joou 22100 
~11 1957 219uu 196oo 1B4~D 19eoa 215UO 2190~ 2osoo 1850~ 176oo 193oo 2oaoo 192oo 
~11 1957 17BoG 17200 l69uO I67QJ 2J2~0 2b60u 25000 
1112 l9s7 224o& 216oQ 2l~CJ I7ooa l~3JD I660u 1Huoo zo7~o 1H1oo 1B7oo 20000 18100 
~12 1957 192Ju 2&2oa 2'20~ 21~uo 17u~o 1900u 2~ono 25000 2uooo 165oo 1•1oo 14200 
1112 1Ys7 16o~c 2oouo 27ouG 2~uoo 2J~Ju Iolu~ 
I 1~5d 11 11 9624000 . 
~11 li58 36Bo0 ~29ou 47aoc 471uo 36uoo 2~10- 2u6oo 21000 25ooo 24ooo 2louo 22000 
~ 11 1 95 a 2 1 9 o I' 212 o o 21 il o c 2 Ll o o o 1 a G ll o 1 a o o" 1 ~ o o o 1 d 'J o o 1 a o o o 1 1 o o o 16 o u o ls o o o 1::1 
~11 195~ ~4DOU 13UOG 13JOJ 12400 12UJO 1100~ 11000 ~. 
I ]'15'-J 11 ll 9384326 lV 

~11 l~s9 254QO 2souo z~un~ 24ooo 22uuo 1~1o~ 1~6oo 1o7oo 11ooo l76oo I8Bou 2o2oo 
1111 1~59 211oo 22eo~ 233oo 2sooo zsuoo 29oo~ 3~ooo 414oo 4oooo 31ooo 4oooo 5970u 
1111 1959 5910G 51200 45GOU 43~00 45G00 3700v 39000 
l 1'1ou 12 12 ~6240Uu · -
1112 1960 1BDOO !BOOU !BODO ItiCGJ ldUJO ldO~. ItiB~o I94LIU 21100 21•00 21200 3o300 
1112 1960 ~0100 J56QC 32~CO 27900 24500 2200~ 19~00 173JO }6]00 16200 17500 17300 
~~~ l9bc 1suou 145oo 139~~ 1•uou J4~Jo 1~10~ · · 
I J-:161 10 11 9253731 
~10 1~61 ~3~oo 23~ou 23ubo 23uoo Z3uoo 2JOOw zluoo 2ldOU 2Juoo 23ooo 25oou ~5000 
~1o 1961 2soo~ 25ooo zsooJ zsuou 2souo 2300~ 2sooo 250JD zsooo zsooo 2~ooo JoJoo 
1110 1961 26oou 2sooo 2soor zsoo~ 26soo zsoo~ z~uoo 
1111 1~61 2bGOU 26000 26UCO 2D000 250~0 2600~ 2~000 2~0~0 26000 2b000 2bOOU 26000 
1111 l~bl Z6oo" 26oo~ 26uov 11ucu 1ruau 174J. 1do~u 19JOO t9ooo 2oooo 22ooo 24Boo 
1111 1~&1 247oo 2oJoo 174oc J59uo 14800 1410- t3aoo 
I t9&2 10 11 9465928 . 
~10 1962 327oo 282oo 2suoa 2•1cu 25~~0 2120 .. 272oo 274JU zsouo 262ou 249ou 25400 
~10 1'.162 2HJoc 2seou 23ooc 2lloJ 2o~uo 22&3. z~suu 2JoJu z7zou Jo5oo 282oo 25200 
~10 1962 27Bo~ 2B~o~ 2&ooc 237oo 23qOO z~&o. 2S2uo 
~11 1962 211oo ~asoo 3~tot 23~ou 23u~u Zloo; z~ooo zJoau zJ6ou 2Juoo 23oou 2Jooo 
1111 1962 23oou 2looc 23oun 23uoo 2Jcou ?Joo\ z~ooo 2looo 2Jooo 230ao 23ooo 23ooo 
~11 1962 23000 23000 23uDL 23GOO 23(UJ 23D~~ 2~000 
I iYbJ 10 11 .88148S2 
~10 1~63 29U00 31000 3UUDO 3LUUU JUUUO 3300• 3~Uu~ 37~~0 3U000 40000 4200U 44000 
~JG 1963 4Jua0 39ooo 37~o~ ·43uou 47tuD 4~oo~ J~ooo 3~ooo 2~ooo zuuoo 3ooou Jsoou 
~10 1963 Jgpot Jsoou 3Joor 21000 24~oo 24CO. Z36oo 
\1) 1 1 SJ6 J 2 6 (I 0 l' 3(1 0 0 6 J :51; Q i I ) 2ll 0 () 3 ) 0lJ 0 3 0 0 0 ' 2 d 0 0 0 2 S 0 fj.J 2 l 0 0 0 £: lJ lJ Q I) 21 0 :) 0 ~ 1 0 0 0 
1111 1~63 2ooou zoooo 2J7or 226J& i20JJ 2•6o. z59ou 2~Joo 221oo 214oo 23Jou 23oou 
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'111 Po:• .::t~•Ou t::HlOO 3170ii 3<:oOO J3600 3260L 2(700 25100 21300 19400 }5900 16400 
~11 1965 16800 l460U 1270[ 11900 10~00 lOCOL 10000 
~12 1~65 9Doo 94ao 938~ 926~ llJDu 21so~ 2~9oo Jo1oa 26Soo 23Boo 2J2ou 21000 
~12 1~65 177ou 164oo !&Jo~ t67oo 111oo 1~3oL t?•oo zotJo 20200 2oaoo 215oo 22200 
'112 1965 22700 23400 26UOU 23100 20bUO 1580~ 
I 1~6b ll 11 9478934 
'111 1~66 222J~ 257oc 3Iuut 33Sau 29600 2470~ 2l~oo zo7oo 21ooo 213oo 21600 21400 
~11 1966 197oG 177oo 164oo lbboo 204Do t97o~ 2ogoo 22100 24100 224oo 21ooo 233oo 
'111 1966 254ou 227oo 2o1oo 119oo l74oo 1120. 1oSoo 
I ]967 11 11 9624GUG 
~11 1~67 ~74oo JoBor. 2B9oc 256uu 24200 23oo, ~lBoo 21aoo 2Jaoo zaooo 327ou 33600 
~11 1~67 4o2oo 694oa 7ooo0 624vO 575oo 45oo" 1?2oo 326oa 3oooo 297oo 29Bou 279oo 
~11 1967 26Zoo 236ou 221D[ 213~o zoooo I91o~ l~9eo 

? 
\.....) 



J '! 

LIA y 

2 
3 
4 
5 
c 
7 
8 
9 

10 
11 
12 
}3 
~~ l:> 
16 
}7 
18 
}9 
2(i 
21 
22 
z:;: 
2'1 
25 
26 
27 
2tl 
2~ 
30 
31 

UJJRE ;ji.JL t,l E.O 
DlSCHt.RG£ 

22C(JO. 
?1000. 
200!:0. 
I 90\'il. 
113000. 
17400. 
171(:0. 
!BB:JO. 
20bOO. 
25BI!C. 
2El4t:U. 
277rl1 • 

264(J:J. 
24Gii0. 
2cJro. 
2U7Clt. 
154[,0. 
l 36(.(). 
14100. 
)6200. 
189GU. 
21300. 
;>4r:(J. 
33 (l(j. 

543~i0. 
'56'.1 [; ll. 
5v7Cu. 
42'Jeo. 
35(' :; o. 
288(1,,. 
2J6t(). 

GAiLY REGULAlfON FOR SPILL 

SU~lT~A klVER AT GOLD CREEK WITH WATANA DAM ~ATA 

ACClDENIAL FL~OC CO~TROL - NO FORCAST 

v;Alt.l: t-I:.GULAlE~ GAILY IN THE YEAR 1955 
i'oONJr, 0~ AUGU51 

Rt Gc-t.J;! [D AVERAGt 
LJlSlHAHGE Ht.Ai) 

'.717· 707· 
ClOd. 708. 
~700. 709. 
:'693. no. 
~6tJ6. 710. 
t, 6[11) • 711. 
Ll674. "112· 
bob 7. 112· 
t: 66 0. 113. 
~'65(!. 714. 
t 639. "716· 
b626. 711. 
,;,615. 118. 
.:.582. 719. 

2.:.300. 720. 
2l 7Uli. 12o. 
l i'4!5. 720. 
Ii"415. 720. 
1 !"415. 720. 
1 !415· 719. 
1!415. 719. 
1~415. 72o. 
f~()O. 

:-: {; 0. 7~0· 7 o. 
5~· 3U0. 720. 
!:1~:900. 720· 
5L7QlJ. 720. 
4~. 00 0. 720. 
3~zou. 720· 
2<. BOll, 720. 
2:•8(• 0. 720. 

t4A:XJMlli'l DlSUIAHGt. FOH lH~ f•iUNTH IS 5b900·CFS 

" ).f 

END OF Uo\Y DAILY END OF DAY 
~fORAGE SPiLL WATER ELEVATION 

\i223697. 
9252044. 
~27~424. 

o. 2188. 
o. 2189. 
o. 2189. 

9302835, 
9325276. 

o. 2190. 
o. 2191. 

9346539. 
9367220. 
93?1285. 

o. 2191. 
o. 2192. 
o. 2193. 

~419332, 
9457315. 

o. 2194, 
u. 2195. 

9500471:1. 
9542276. 

0. 2196. 
o. 2197. 

9581519. 
9624000 • 
9624ooo. 

0. 2199. 
o. 2200. 

4885, 2200. 
9624000. 
9620002. 
96i2435. 
%05859. 

3285, 2200. t::J 
o. 2200. I 
o. 2200. -{:: 

o. 2199. 
%0344fl. 
9606392. 
%14097. 

o. 2199. 
o. 2199. 
o. 22oo. 

~b24000. 
-,1o24ooo. 

6685. 2~00. 
16}85. 2 oo. 

';1624ooo. 
'7024 0 0 0. 
':!624ouo. 
9624ooo. 
9624000. 

36885, 2200. 
39485. 2200. 
33285, 2200. 
24585. 2200. 
17785. 2200. 

';1624000. 
'J624ooo. 

11385. 2200. 
6385. 2200. 



,, 
" ) .) 

v.ATI:.H f'[:.GULAT£L· DAILY lf\4 THE YEAR 1956 
MOIH~· vi: JULY 

LlAY lJNREGULi>f[[J HE&!;!LA!fO AVERAGE ENU OF DAY DAILy END OF DAY 
· ulSCHJ.IPGE OlS~HAHGE HEAD STORAGE SPILL wATER ELEVATION 

27<t(i(!, ~3!;.7. 697. U890724o o. 2177· 
2 2t14no. ~-345• 698. U9J4470. o. 2179. 
3 269t10. ~De. 699, 139'?9232. o. 2180, 
4 294[0. ~:320. 701. 9025011. o. 2182. s 299li0. ~307. 702. 9071807. o. 2183· 
b 296ufJ, ~29'!'· 704, 9118034, o. 2184, 
l 29Buo. ~ 281. 705. 9164682. o. 2186, 
8 29BiiO. ~26t!o 707. ~2llJ56o 0, zl87o 
9 320l'O, ~'255. 706. 9262420. o. 2189, 

10 321JGC· ~ 241. no. ':l3i3512o o. 2190. 
11 32(il.' {j. ?22?· 711. 9364630. o. 2192o 
12 32 c (I(J, ~·21 ':1. 713. 9415776, o. 2194, 
i3 32llli0. ~-2 c 0. 714. ~4~6950. o. 2195. 
• 4 32000. L}P,6, 716. ':1518150. o. 2197 • 
15 320C>O. ~-173. 718. 95~9377, o. 2198, 
16 32000. "461. 719. '>~o24ooo. o. 2200. 
}7 3 21Hd.l. 3~000. 720. 9624()00. 14585. 2200. 
lti J2Q(IIJ, 3'-0GU, 120. 9624ooo. 14585. 2200. 
]9 3201!(;. J•:uuo. 120. 96?4000. 14585, 2200. 
zn 320110. 3.:000. 720· ':1624000. 14585. 2200. 
21 no1;o, 3~000. 720. 9624000. 14585, 2200. 
22 32GUL•. 3.: 0 ()0. 720o 9624ooo. 14585, zzoo. ? 23 32!1vO. 3.:0(JU. 720. 9624000. 14585. 2200. 24 32Gfl.. 3·~000. 720. -)6?4000. 14585, 2200, \J1. 
25 266GU. 2~6QIJ. 72o. 9624000. 9}85, 2200. 
2b 3Z01i0. 3.:oou. · 720· 'l624ooo. 14585. 2200. 27 J2(,C!:. Jc:oou. 720. <)b?4000. 14585, 2200. 
2tl 320(10. 3<-0fJO. 720. 'l624ooo. 14585. 2200. z9 )2iJCU. Jr. OUU • 720· 9624000. 14585. 2200. 30 n'H1o. ]CI)(IU, 720. 96~4000. h585, 2200. ]J J2o:Ju. 3~ 0 u 0. 720. ·!624ooo. 14585, 22oo. 

NAXIMUt-i lllSLHAI-:Gl FOi'l fli~ t-IOI•ITH I~ 3Z000•CFS 



) ' I ')/' 

MONTI 1 0~ AUGUST 

l!I\Y UI'IREGULI· lU.1 H~. G~·LA 1 EO AVERAGE EI~U OF DA '!' DAILY END OF DAY 
o I scrtr P.GE. u!S~HAI-i13E HEAD ~TORAGE SPILL WATER ELEVATION 

3lo;,o. Jioou. 720· ?6?4ooo. 1358~. 2200· 
?. Jl!ilU. JlooL. 720· 9624000. 13555, 2200. 
:J ) }(: (' (l. J•ooo. 720. 'J624ooo. 13585, 2200. 4 31ULvo 3q)(, 0. 7211. ·?6~4ooo. 13585, 2200. s 31 or; t. 3•0P0. 720o %2400U. 13565. 2200. 
6 3100(;. 31Q(}il. 720. 9b24ooo. l35B5. 2200. 7 JtoGo. 3:6(,0 •. 72o. ~624oou. 13}85, 2200. 
A ](jbC.(;. 3~·800. 721.1· 9~24000. 13365. 2200. ',) Z6lJtJl·. 2~ 0 fjtJ. 720. %24000. esas. 2200. 

l u 260Cl/. 2 ~: Q (II) o 72o. 'l624ooo. 8585, 2200. 
l I 26000. 2~:000. 720o ·~o2Jtooo. B5B5, 2200. 
It: 260CO. 2:-~ooo. 720. ~624ooo. ases. 2200. 
}3 2t-liUiJ. 2:::ooo. 72o. 96~4ooo. asa5. 2200. 14 260\!0. 2~;000. 7211· -:1624000. B5B5. 2200. 
iS 26J(I). 2~·o o o. 720. ~624ooo. asas. 2200. 
}b 2bl)I)(J. z~ouo. 72o. ·~624000. B5B5. 2200. 1 ., 260(11. 2~:000. 720o 9624000. esa5. 2200. }8 26()00. 2~· 0 0 u. 720. 9624000. ases. 2200. }9 26:JC\I. 2;-·or.u. 12o. %24ooo. esa5. 2200. 
zt:· 260I!C. 2~' 0 (J (J. 720. :io24ouo. esas. 2200. 21 211L;u. 21100. 720. -1624ooo. 3665, 2200. 
22 l tlil L• 0. l'~ooo. 720. 'l624ooo. sas. 2200. 2) lBllCO. l~:oou. 720· ':1624000. sas. 2200. 24 1 Ei c' c. l~·OOU. 720. 9b24ooo. ses. 2200. 25 18(;l)(j. l~uuu. 720. -J624ooo. ses. 2200. t:! 26 l Bet: G. 1 ~,coo. 720· '1624000. sas. 2200. I 27 l 80 (; u. 1 ~. 0 0 0. 720. ~6?4ooo. ses. 2200. 0'> 211 1 bUt: 0. 1~ oco. 120. ·~t~?4ooo. sas. 22oo. z9 lBOLiO. l~·oou. 720· ·~624000. 585, 2200. 
30 18l!i0. lt.oou. 120. <Jb24ooo. ses. 2200. 31 . IBoco. Fouo. 72o. ~624ooo. sss. 22oo. 

MAXIMUI'• C>lSC.HAf~Gt. fOI< TH~ I'IU~HH IS 3l000oCFS 



J) . ) "v· 

MDNT~ Of SEPTEMBER 

DAY UNRE.GULAT[li REbiJLf\ ~ED AVt:RAr:t: Ei~lJ OF DAY DAILy END OF DAY 
01 sui~>.f<r,E [J IS~ Htl.hGE 1-tEAD SfORAGE SPILL WATER ELEVATION 

1 Jb(100· lt4t::.. 720· ·J6~ 1193. o. 2200o 
2 160CO. 1!41~. 720· 'lo18385. o. 2200. 3 J6uoo. 1!415. 720. %i557H, o. 2200. 
4 1600(). 1-(415. 12o. 9ol2f70. o. 2200. 
5 161lCO. 114}5. 720. 9o09963, o, 2200. 6 lbUIJU. 1~4]5. 72o. ~607155, o. 2199, 
7 )60PO •. 1!415. 719. 9604348, o. 2199, 
6 I 601:0. t)O'JL.'. 720. 9b24000. o. 2200. 
'J lb!;lC. 1 ;; 415. 720. '1621193, o. 2200. 

liJ 160QL. 1!415. l2o. ?61838::5. o. 2200. 
11 C?50CO. 2~ouo. 720· ':1624000. 7585. 2200. }2 ?50(;J. 2~1000. 720. 9624000, 7585, 2200. 
13 250(10. 2~0()Uo 12o. ~6?4ooo. 7565, 2200. 

t~ 2suno. 2~000. l20. 9624000. 7585, 2200. 
25(1(,(). 2:>oou. 720. 9624ooo. 7585. 2200. 

ib 25onu. z;;oou. 12o. ,!o24ooo. 7585, 2200. 
17 25Ut10. z:.-o tlll, 720· ~624000. 7585. 22oo. 
}8 25!lC:J, 2::>ouu. 720, ~6?4000, 7585, 2200, 
1-j ?50t.U• 2~oou. 72o. ~6?4oou. 7585, 2200. 
2o 250Gil. 2 ~0()0, 120· 9624000. 7585. 22oo. 
21 HOGtJ. 1~415. 720. 9tH7226, o. 2200, 
22 140(!0. 1~·11~. 12o. ?610451. o. 2200. 
23 J4GlJiJ, 1!4J~· 719· %03671. o. 2199. 

. 24 l40Cll. ~75~ •. 720. ~6?4ooo. 0, 2200, 
25 l4JOU. 1(4}5. 72o. 9617226. 0, 2200. t::l 26 .I 4 0 (} 0. 1 1 41:::,. 720· ~610451. o. 2200. I 27 140[Jll, 1!41:.. 719. 9603677. o. 2199, -...;) 
28 14lJLC. .;175~. 72o. ·~6?4ooo. o. 2200. z9 14000. 1!415. 720· 9617226· . o. 2200. 30 140CO, 1~415. 720. ~6~0451, o. 2200. 

r·,AXJMU~1 [:lSCrlM:Gr: fGH TW· ~lUNTH 1~ 25000•CFS 



. )./ " 

wAT~r ~EGULArE~ UAlLY IN THE YEAR 1957 
i-1lJIJT' 1 OF AuGUST 

Ui\Y UNREGULAT[D RE.Gt·Lt •. ! E.U AVERAGE: Ea~D OF UAY DAILY END OF DAY 
0 I SCHd~G[ U I ;)~·hC.kGE HE Au ~TORAGf. SPILL WATER ELEVATION zoouo. 2\·000· "120. ':l6?ttooo. 2585. 2200· ,., 

zl6Ci.i. 21600. 720· %24000. 4185. 2200. L 

3 216(0. 216Gii. 720. 9624ooo. 4185. 2200. 4 218oo. 21Boll. 72o. 96~4ooo. 4385. 2·200. s 222(10. 2<-zoli. 7211· %24000. 4785, 2200. 6 221ro. 22IoiJ. 120. 9624ooo. 4685, 2200. 
7 204()0. 2~- 400. ·rzo. ~624000. 2985. 2200. 
li J B6t·o. lt600. 720. 96c4ooo. 1185. 2200. 9 193(}0. 1'!3uu. 720. 9624000. leas. 2200. 

10 210l•O. . 21ooo. 72o. 9o24ooo. 3585. 2200. 
ll 230()(). z:=ooo. 720. ~624000. 5585. 2200. 
12 221co. 2<-700. '120. ~624ooo. 5285. 2200. }3 2190(1. 2i.9oo. 720· ~o24ooo. 4485. 2200. 14 19600. 1':600. 720. -1624000. 2185. 2200. 
J5 )8't(.'i.J, 1 t•4 0 0. 720. 9e:,2,.ooo. 985, 2200. 16 J9d~(i. l~BoO. 72o. 9624ooo. 2385. 2200. 
17 c J 5(10. 2l5uO. 720. %24000. 4085. 2200. 18 {.') 9(:(1. 219GO. 720. ?o24ooo. 4485. 2200. 
19 205;;(). 2 ~ 5(1 (j. 720. 9oc4ooo. Joss. 2200. 20 t85ii 0. 1~500. 720· 9624ooo. 1085. 2200. 21 t76eo. 1!600. 720. %2400U. 185. 2200. 2-. J93uo. P300. 720. 9624000, 1885, 2200. t:1 £. 

23 ;: c;on u. z~:aoo. 720· ~o24000. 3385. 2200. y 
2-4 l92~io. l ~- 2110. 720. %24000. 1785, 2200. CD 
25 17Btt•. l?aru. 720. ~o24ooo. 385, 2200. z6 1 72 r o. 1 1 41 ~. 720· -j6235 73. o. 2200. 27 }690i.J. 11415. 720. ?622550, o. 2200, z!:i J67co. 1 (41~. 72o. 9621131. o. '2200. 
z9 23201). 2~·2UC. 7zo. 9oz4ooo. 5785. 2200. 30 266eu. 2 t·6o u. 120. -J6?4oou. 9}85. 2200. 31 250l'0· z~ooo. 720. 96Z4ooo. 7585, 2200. 

MAXIM~M Ol5CrlARGE FOH lH~ MONTH IS 26600•CFS 



\ / c ) " ')/ 

MONTI_' OF 5EPTEM13EH 

DAY UNREGULATEU REGt'LA lED AVERAGE t::NU OF DA'( DAILy END OF DAY 
D lSCilt.HGE [JIS=HAk0E HEII.U ~fORAGE SPILL WATER ELEVATION 

l 224(J:.J. 20::400· 720; ':1624000• 4985. 2200· 
2 21600. 21600. 720· ':1624000. 4}85, 2200. 
J 21600. 2i&O!i. 720. 9624000. 4185. 2200. 
4 176!)0. 1!60Uo 720. 9624000. 185, 2200. 
5 ]b30,J. . ]741~· 720. 962J78tl • o. 2200. 
6 166:J(J. 1?415. 720. ';1620170. o. 2200. 
7 181)00· li4]!:>. 72o. 'i6Zl3 ::~o. o. 2200. 
8 2G7[;lJ. zqoo. 720· 9&24000. J 2e5. 2200. 9 ldl~u. 1q 00. 720. 9624ooo. 685, 2200. 

lU Iil7oo. 1 ~- 7 0 0. 720. ?624ooo. 1285. 2200. 
11 21iG:JO. 2~000;, 720· 9624000. 2585. 2200. 
}2 IBI:;n. }! 100. 72o. '1624000. 685, 2200. 13 !92fJu. 1?zoo. 12o. 96~4000. 1785, 2200. 
14 262CU. z~·zuc. 720. 9624000. 8785. 2200. 15 242riil. 2:::-zou. "120. 9624000. 6785, 2200. 
16 21000· ztooo. 12o. ?&24ooo. 3585. 2200· 
17 l 7 0 :J 0. 11415. 720· ':lb23}7f:oo o. ~zoo. lti I9UGiJ. I~·oou. 72o. 96?4000. 1585, zoo. 
}9 22(100. 2'--ooo. 72o. 9624ooo. 4585. 2200. zo z:,Goo. 2~000. 720· '1624000. 7585. 2200. 
21 20\J!iO. 2\:00Cl. 720. <J624ooo. 2585, 2200. 2£: !65{10. 1 i 4 l !:1. 12o. 9.6~218'1. o. 2200. 
23 14 7~ 0. 1 ~ tt15. 720· ?616798. o. zzoo. 
24 }42il0. 1(415. 720. 9610421. o. 2200, ;>t; \6QOU. 1~415. 720o 96076}3. o. 2199. --

~ zt> :>JOOO. 1'415. 720· 9612740. o. 2200. 2'{ 27000. Z!ooo. 720. %?4ooo. 9585. 2200, '-{) 
za 25tl;jO. 2::-aou. 720. 9624000. 8385, 2200. z';t ?. iJ!-t 00. 2~400. 720. 9624000. 2985. 2200. 30 16100. 1(4JS, 720. 96?1391. o. 2200. 

NA•IMUM OlSCHAHG[ fOR TH~ MONTH IS nuoo.cFs 



~ J y' 

I~ATEi-1 Ff.:GULAfEL· DAlLY IN fHE YEAR 1958 
1'11JIJ f ·~ Of AU GUS 1 

DA t UoJiiE:.iLJLA fED C<EGvLA~~D AVERAGE E1'1D OF DAy DAILy END OF DAY 
DlSCHARGt. lJ I Sl HAH(;E HEAD STORAGE SPILL wATER ELEVA liON 

1 36!:i:JU• 3~BOU• 72o. 902'+000· 19385, 2200• 
2 42':100. 4.::900. 720. Y624000. 25485. 2200. 
3 47dO;), 4!300, 720. ~624000, 30385,. 2200, 
4 4711)0. '+!lou. 120. 96c4000~ 29685. 2200. 
5 36::100. Juooo. 720· 9624000. lases. 2200. 6 2910ii. 2'!.1 ou. 720. %2ttooo. 11685, 2200. 
7 286(10. 2~: 60 u. no. ?b24ooo. 11185. 2200. 
tl ;~7000. 2!000. 720. ':1624000. 9585, 2200. 
·~ 25:JOO. z::.ooo. no. 9624000, 7585, 2200. 

10 2400(). 2~ooo. 12o. ?6?4ooo. 6585, 2200. 
Jl 23li0U, 2~000. 720· 9624000. 5565, 2200. 
12 220UO. z.::ouu. 720. <Jb2'1000. 4565, 2200. 
13 219']0. 21900. 12o. %?'+uoo. 4485, 2200. 
14 21200. 2L200, 720. 9624000. 3785, 2200. 
1~ 21000, 2Jooo. 12o. (jb(:4ooo. Jses. 2200. )6 2UilUO. 2··•000. 720. ?6?'+ooo. 2585, 2200. 
17 ]ElOCO. ll.:ooo. no. ·~6240.00. sa5. 2200. 18 I 80 thJ. F·ooo. 72o. ?62'+ooo. 585, 2200. 
}9 l8oou. l~:ooo. 72o. 96?4ooo. 565, 2200. zo JBOUU. l C•OOO. 720. 9624000. 565. 2200. 21 ll:lOiJO. l~ooo. 720. 96?4ooo. 585, 2200. 
22 I70U:J. 1141!::1. 72o. 9623176. o. 2200. !:::1 ?3 16:100. 1!415. 720· 9620369. o. 2200, I 24 JSloOil. 1 !41~. 120. 96i557H, o. 2200. ~ 
25 14000. li4}5. no. ~608803. o. 2200. 0 
26 13000. ~33t!· 720· %24000. o. 2200. 
27 130(;0. lf41~. 72(). 96i5242, o. 2200. 28 1241Jll. 1!41:5. 12o. %05294. o. 2199. 
29 12000. ~56Y. 72o. 9624oou. o. 2200. 30 ]1[10'.). 1!415. 720. 9611275, o. 2200. 
Jl 11000. ~+ SH5. 72o. 9624oou. o. 2200. 

•'1AXJ"!Ut-· 01SCI1AI~Gt: FQrl TH!;- "!lJNTH IS 47800oCF5 

~ 



~u )' j) 

wATLH HEGULATE~ DAlLy IN THE YEAR 1959 
14Ll~Jfi_ uF AUGUST 

LiAY · ur·Jfl [ G u L/.1 I EU Rf.(j~'LA I C:O AVEflAGE ENLJ OF OAY DAILy END OF DAY 
DISCHARGL uiSLHI\~GE HE ALl ?TORAGt: SPILL wATER ELEVATION 

254[):). ~660. 113. ~4cl495. 0. 2194. 
~ 25UJO. ~650. 711t. '>~4S7892. o. 2195. ,_ 
3 24001). ~640. 715. 94?2326. o. 2196. 
4 '~~oco. !:'630. 716. 9526779. o. 2197. 
5 22UCotJ • ~621· 717. 'i5S72B4· o. 2196. 
t. l'H:lU, t~6)3. 7la. ':l5H3242. o. 2199. 
7 ttlouo. I:J6:J6, 719. 'J60703::J. D. 2199. 
i) !6700. 1(415. 11 '}. ?605614· 0. 2199. 
9 J700U. 1!415. 719. 9604790. o. 2199. 

10 17600· 1~4]5. 719. ?60515bo o. 2199. 
ll J 88PIJ. 1! 41 s. 719. ':1607902· o. 2200. 
12 2t'2~r0. 1!415. 720. %13425. o. 2200. 
13 211 u l). 1{415. no. ~620733. 0, 2200· 
}'+ 228(l0. 2C::300. -/20. 'i62400Uo 5385, 2200. 
15 233{)0. 2~30il. 72o. ?624000. seas. 2200. 
16 25J i} (). z::.ooil. 72u. 9624ooo. 7585, 2200. (f z&'FJ;J. 2~000. 720· 9624000. 6585. 2200, 
Itl 29;)\J (J. z:~ooo. /20. ':1624ooo. 11585, 2200. 
}':I 3Bi13\J· J:ooo. 720. 9624ooo. ?o5a5. 2200. 
2 Ll 41400. 41400. 720· 9bc4000. 23985. 2200. 
21 4!JJOO. it~· iJ 0 0. no. 9624000. 22585. 2200. 
22 3 lllll () •. 3loon. 12o. ~6?4ooo. 13585. 2200. t::J 
23 ~JllUU. 4cOOil. 720· 9024000. 22585. 2200. I 
24 597lfU. ~·~ 700. 720. 9b24000. !2285. 2200. p 

25 3~10\J. 5't!OO. 12o. ':1624000. ~1685. 2200. 
p 

z6 sLzuo. 51zOU. 720· ':1624000. 33785. 2200. 27 ~SUGJ. 4~oou. 720. 9624000. 275B5. 2200. 
28 't)()[Jij. +~LIO~. rzo. 9624000. 25585·~ 2200. 
29 'fb~!IJO. 4~_uoo. 720. %24000. 28585. 2200. 
JO J7uou. 3[')1)0. (2i). cj624000 • 19585. 2200. 
Jl 39flt:O. J;:oo!l. no. <J624oou. 2}585. 2200. 

t1AXIHU~1 DISCfiAH·3[ FQ;? TH~ 1~UNTH IS 597oO.CfS 



r' , Y' 

.i/1IU< pu3uLt\TEtJ t.J•IlLY IIJ HiE YEAH 1900 
11UN P~1 OF SEPTU1i.lcR 

UAY U~IRE:JU:..A H:D f<E.\3\:.'LArc:u AVEHAGI:. EI'IU OF DAy DAILY END OF DAY 
D I SC li.~ ilG[ u {5~~-t.!\I~GE HEAD STORAGE SPILL WATER ELEVATION 

1 !Bil:JJ. ·~·:100· 720. 9b24000• 585, 2200· 
2 JBOOO. 1~flOU. 7?.0· \1624000. 585, 2200. 3 ll:IUCO. 1~oou. 72u. ~624uoo. 585, 2200. 4 JBuuu. l::ootJ. 12o. 'ib24ooo. sas. 2200. 
5 jUOOO. E:O 0 U. 720. 9bc4ooo. 585, 2200. 6 ) 80:!(;. IC!ooo. 720. ':1624000. sa5, 2200. 
7 18£11)(). 1~BUO. 720. ~b24ooo. 1385, 2200. a t·::l4(1 [). 1':'4oO. 720. 9624000. 1985, 2200. 'J 211 (;!). 2porJ, 720. 9b24ooo. 3685, 2200. 

l(j 21400. 2!<.oo. "72o. 'J624ooo. 3985, 2200. 11 212,) 0. zlzou. 720. 9624000. 3785, 2200. 
12 3u3a:J. 3J3QO, 720. 9624000. 12885~ 2200. 13 4010fJ. 4::100. 'T<!O • 96?4000. 22685, 2200. 
14 J:it~~•o. 3~6011. 720· ~624000. 18185, 2200. 
15 329iJO. Jl:!r.Jov. 720. 9624000. i5485, 2200. 16 27900. ~!'1QO. 720. ~624ooo. 10485, 2200. 
17 24Si!O. 245()\l, 720. 9624000. 7085, 2200. lB 22000. z~ooo. '120. 9624000. 4585, 2200. 
1'7 l HQiJ, 1'?400. 12o. ~6?4000. 1985, 2200. zo 17JL)•j. 1!1d5. 720· 9623771. o. 2200. 
21 J63r;o. 1!<+13. 720. 9621559. o. 2200. 
22 lb2UO. l!ltl5. 720. 9619148. o. 2200. 1::1 23 1 75 110. l!-tt5. 720. '?6193}6. o. 2200. I 24 }l),JIJ. 1 (•d5. 720. 9019087. o. 2200. ~ 
25 t5Boo. 1!41:). "120. 9615882.: o. 2200. (\) 
26 I 451i0. 1(41S. 720. ~610}00. o. 2200. 27 lJ·~r.o. ~99<!. 72o. 't624ooo. o. 2200. 28 14000. 1!41:5. 72o. 9611226. o. 2200. z9 l4<l~Jo. 1 i,.}S, 7i;!O. ':i6120J8, o. 2200. 30 l 31%. 114}:), 720. ?607445, o. 2199. 

i'1Al\P1l.Jr4 [JiSClli-ll!GE FO,! Td~- MUIHH IS 40100·CFS 



F' )J 

•·ll~flfl l<l:GULI\T[U DAILY IN THE YEAR l'Jtil 
I·ION'fil OF JULY 

UAY lii\JR[GULATELJ H[•jlJLA 1 EU AVUIAGE ENU OF DAY DAILy END OF DAY 
DISCHAHGL UlS~HAkGE IlEAl) ?TOR AGE SPILL WATER ELEVATION 

2JOOU• ~241?· "/09. nti696B. o. 2190· 
2 23ilJiJ, IJ2)7. ·no. 'i320216· o. 2191. 
3 23UOG. ~22tl. 711. 9353483. o. 2192. 
4 23000. 0(!}~. 112. 931:16767. o. 2193. 'j 230 ll,U. t.21o. 113· 9420069. o. 2194. 
6 ?.3000. ~201. 714. 9453389. o. 2195. 
1 23J()(l. ?,p.::. "fl!;). 94~6726. o. 2196. 
tl 23;l·.lU. ~p33. 716· 9520081~ o. 2197. 9 2]0 :) ,, • =' l'f5. 717. ~553454. o. 2198. 

10 23(1[}1). ~166. 718. 95~6844. o. 2199. 
1 t 23JOO. J(<tJS. 7\9. S.60}887o o. 2199. 12 2~1)(10. 1~415. 720. 9616931. o. 2200. 
13 2501)1), ~::.oou. 7co. ?6?4ooo. 7585. 2200. 
J4 2511:1(1. z:..uou. 720. 9624000. 7585. 2200. 15 251JlJO. zSoou. 720. ~624000. 7585. 2200. 
lb ~5();,1(1. z:..oou. 12o. %24ooo. 7585. 2200. 
1 7 25() ;J:J. zsaoo. 720· 'i624000. 7585. 2200. p3 ?.51)();). t::>JI)O. 720. '7624000. 7585. 2200. 
1'1 250')\). 2:J(I00 o 720. 9624ooo. 7585, 2200. zO 2500(}. zSooo. 720· %24000. 7585. 2200. 
21 2511110. z:.ouo. no. 9624000. 7585. 2200. 22 251iuo. z::>oou. i'2o. 9624ooo. 7585, 2200. t:l 23 250uu. ,:>:.oou. 720. 9624000. 7585. 2200. I 24 3J]~O. J'~3()U • no. 'ib24000. 12885, 2200. 1-" 
2~ ~6000. 2~JOU. 720. 96?4ooo. 8585, 2200o \..r.) 

z6 ,;>5Jil0. 2:Jooo. 720. 9624000. 7585. 2200. 27 2~0!)'). <!!:loJv. 120. 96?4000. 7585, 2200. 
28 25 ;_l(jl). 2~ooo. 72o. 9624000. 7585. 2200. z9 (.'65!111. 2~500. 720· 9624000. 9085. 2200. 30 2!:.•)0(). z::>ooo. 72o. 9624ooo. 7585. 2200. Jl ;-:<t 'J 0 :J. t!~ooo. 12o. 96?4ooo. 65B5. 2200. 

HAX }f-1Ut1 D 1 SCHAittit:, r·ofl TH~ ~1UNT H 1 S 3t'300·CFS 

.... 



\.' ) -I " >]! 

~>-10Nl~' Of" AUGUST 

DJ\ y LJIJH[GUU fEll REG~LJI TED AVERAGE ENU OF DAY DAILy END OF DAY 
DI SCHr.HGL ulS=HAHGE HEAD ~TORAGE SPILL WATER ELEVATION 

1 260JLI· 2~(100· 72o. 9624ooo. 8585, 2200• 
2 2biJJJ, 2~000. no. '1624000. 6565. 2200. 
3 ~61Jiltl. 2?oou. no. Yo24ooo. 6585, 2200. 
4 26iJ!JO• 2~'0(}0. 720. ~624ooo. 6565, 2200. 
5 260(1-J. 2~000. 720o '7624000. 8585. 2200, 
6 2600(1. ;~~00 u. 720. 'J6C:4ooo. 6585, 2200, 7 26uu0. c~:oJLl. 720. 9624ooo. 8585, 2200. 
u C'? bJ:., 0. i_;uOL)(J, 720. 9624000. 8585. 2200. 9 26Ll(i0. 2~oou. 720. 9624ooo. 8585, 2200. 

10 ~6ouo. c~OUii. 720. 96?4ooo. 8585, 2200. 
11 261lv'J. 2~000. 720. 9624000. 8585, 2200. 
12 26\Jil(), i:!~oou. no, 9624000. 8585, 2200, 
p 260i)U. z~oou. no. 9624ooo. 8585. 2200. 
14 26tll) (j. 2~(1011. 7c0o \1624000. 8585, 2200. 
15 2Giil1 !) • 2~CJuu. 720. '7624000. 8585, 2200. 
Jil J '1 OJI.lo 1~4l!:i. "/20. ?623176. o. 2200. 
17 )7()00. 1! 41!:;. 7<.:0. ~o22352. o. 2200. 
]l:l p4·~o. 1~415. 7~0. 9o22321. o. 2200. 
J9 IJLJu\1. 17415. 720. ~623461. o. 2200. 
2ll 1 9();).). 1~ooo. 72(1. 96i:!4000. 1585, 2200. 
21 1 ·~u n u. 1':Gil0. 120. 96~4000. 1585, 2200. 
?.2 2t'vCO. z~ooo. "/t-:(1. 96?4ooo. 2585, 2200. 
23 22000. 22000. 7(!0. 9624000. 4585, 2200. 24 2<t8i)(i, c~BOO. 720. 9624000. 7385. 2200. 
25 247LHJ, 2"700. 720. 9624ooo. 7285, 22oo. t:l-26 2uJou. 2~)00. 720. 9624000. 2885, 2200. 

·-27 1740l). 1!41~. no. 9623969. o. 2200. 1--" 

28 159CJ. 1~415. no. 9620964. o. 2200. .{:" 

z9 1 lt81.l i). 1{415. 120. 9615776. o. 2200. 
30 l4lOU. 1!415. 720. CJ609200. o. 2200. 
31 ]380;J. ~331l. 720. ~624ooo. a. 2200. 

HAXIHU~I rJ!SCriAi<(i[ fU!-: TH~ 14UtnH IS 260U0oCFS 

.... 



\' 'y ' 

wAli..:h Rl-.bliLAT[i:- [JA lL Y Ill THE YEAH l96C: 
~10NTt_t (IF JULY 

UAY UI~HEGUUI l Ell HI:G~LI\TEO AVERAGE ENO OF DAY DAILy END OF DAY 
0 I SCili\I~G[ LJ}SlHAHbt: HEAD !lTOFIAGE SPILL WATER ELEVATION 

1 32/110· ~lUI. 717· 95~8527· o. 2197. 
2 262!10. oi6U. 716. '!5tl2226· o. 2199;, 
3 25UOil. ~939. 719. 9624ooo. o. 2200, 
4 241 iJll. 2~100. 720. 9624ooo. 6685, 2200. s ;:5fJil(,. (:~90(:. 720. 9624000. 848S. 2200. 
6 c-:·/t~t.u. ~{2011. 720. 9624ooo. 9765. 2200. 
7 2 7 <!1_1 \l. 2!.2ou. 720. f:l624ooo. 978S, 2200. a 2/<tl'U. 2~40Uo 720· 'ii624000. 9985, 2200. 
9 280!:0. z~oou. 720. 9624ooo. loses. 2200. 

10 262vil· 2~200. 72o. ?624ooo. 8785, 2200. 
11 ?lt':l\1(). 2"900. 720· 9624000. 7485. 2200. 
12 254fl(J. 254uo. 720. 9624000. 7985. 2200, 
13 2llJiJ.). 2~3(i0. 12o. 96?4ooo. lOB85. 2200. 
14 ;>56 :1 [!. 2~(.Qll. 720· 9624000. 8}8S. 2200. 
15 23n:n. <:-: (l (lll • 720. 9624ooo. 55 as. 2200. 
}6 21 H•J. 217oo. 720. 9624ooo. 4285. 2200. 
}7 ?091' iJ. 2~9(JIJ,· 7?0. %24000. 3485. 22oo. 
1d 22600. 2~60(1. 720. 9624000. 5165, 2200, 
19 23S(}(). <?::soc. 720. ?624ooo. 6085. 2200. 
2o ;:~ )ti il :) • 2.:l [J 0 IJ. 720· ~624000. 5S85, 2200. 
21 27C.!lllJ. e::?zuu. 720. '3624ooo. 9785, 2200, 
22 305:JQ. 3~500. 72o. ~624ooo. l3oas. 2200. l:J 2] 282!}0. zuc:ou. 720. 9624000. 10785. 2200. r 24 25cO(i. c52ou. 720. 9624000. 7785, 2200, I-' 
25 rU!:loo. £'(!:100. 7co. 96?4ooo. 1038S, 2200. \.n 
26 2891:(). 2~!900. 720· 9624000. ll48S. 2200. 27 ?.60(11). 2~(,00. 720. ~6?4ooo. BS85, 2200, 
28 23700. 237()0. 720. %24ooo. 6285, 2200. z9 i?'34\lfj. 2-:iti-UU, 720. 9624000. S98S, 2200. 30 246 1)(). 2';16011, 720. 9624ooo. 7185, 2200. 
31 2!:i2un. c::J2ou. 720. 9624000. 7785, 2200. 

l·IAXP1ll~1 Dl~-iCIIitH(,[ For-< Til~ 1-IUNTH JS 305QO.CFS 



\. ) . ) v 
Hi:JtJlli OF AUGUST 

UAY UNHE GlJU1 1 ~ U f~Eli'-:LA I El1 AVf.F:AGf. END OF DAY DAILy END OF DAY 
0 I SCrli\Jlr.;[ li l ~~tiAf'CiE I lEAD ~TORAGE SPILL WATER ELEVATION 

2 { l ; .. ll. ~ { 10 (I • 72(). 'J624000· 9685, 2200• 2 2 a~)~Jo, z~3:,u u. 720· 9624000. 11085. 2200, 
3 :hbPO. :Loul•, 7C'o. ?6?4ooo. 13}85, 2200, 4 2Jli ll (). c.:.Jou.o. 12o. 9624ooo. 5585, 2200o s 23li(J[). <.:JOOU. 720. 9624000. 5585, 2200. 6 ;:3;J'.l'J, 2~oou. 120. 90?4000, 5585, 2200, 7 -

2JOC'J. 2~oou. 720. 9624ooo. 5585, 2200. 
tl 2 3 J :t ;j. ;c:.JOOU. 720 0 9624000. 5585, 2200. 9 23;} ,, ;) • z~ooo. 72o. ?o24ooo. 5565, 2200. 

10 23oun. 2:!ll(J(J. 12o. ?624000. 5585, 2200. 
11 230()(1. 2~1 000. 7C:CJ. 9624000. 5585, 2200, 
12 23-JGO. z~ooo. 720. 9624000. 5585, 2200, 
lJ 23di,'[l. 2::;'00l•. 72o. ~624ooo. 5585, 2200. 14 231iCf.', z~ooo. 720· 9624000. 5565, 2200. 15 2]1jfdJ. 2 .J (I (I lJ o 720. 9624ooo. 55B5, 2200. !6 2Ju ;!(,. ZJooo. no. ?624ooo. 5585, 2200. 17 231l!l(l. ·~~roo. 7,0. 9624000. 55B5. 2200. lB 2J(Jl!O. 23UOl•, 720. 9624000, 5585, 2200. 19 230!:0. <:'jo o o. 720. ·9624ooo. 5585, 2200. 
ZJ ;.:JC-J\1. 2.Joou. 7c:u. li624000. 5585, 2200. 21 2Jil ii\). 2.3(J0(J. 72o. 9624ooo. s5es. 2200, 
22 23\JOO. 23(1{10. . 720. 9o24ooo. sses. 2200o 
c3 2]lil!O. cJooo. 720· 9624000. 5565, 2200. 24 23000. 2:'!0il0. 120. 9624ooo. 5585, 2200. 
25 ?]UQ(). ?Jnoo. 720. 9624ooo. 5565. 2200. ? z6 2300(;, 2JOO!I. 720. 9624000. 5585. 2200. 27 2::1(·00. 2~00L, 720. 9624000, 5585, 2200. 

p 

28 23tlu a. z~vou. 12o. ?624ooo. sse5. 2200. 
()'\ 

z':i 23(1()0. i:J()Ou. 7zo. 9624000. 5585, 2200. 30 23(/ii:l. 2~oou. 12o. ?624ooo. 5585, 2200, 
Jl 230(11). 2~uoo. 12o. 9624ooo. 5585, 2200. 

i·IA X.! MU~r (il SCt1~1HG[ f On ·1 h!:; ~1L'~·il H ·1 5 30600oCFS 



JV. 

~ATE~ kLGULATEU UAIL~ IN lHE YEAH 1963 
~H1kf~1 OF ,JULY 

OAY UIJHlGllLAlEU kEt•~LA"iE.D AIIEk·AGl ENt) OF DAy DAILY END OF DAY 
D l SCI!,<\fiGl [J I 5:: r111l-. GE HEAD S.TORAGE SPILL WATER ELEVATION 

l 29 (] 0(). ~]6t.. 696. tHI59746. o. 2176. . , 
31DO~. ~3~d. 697 • f:l908633· o. 2178. L 

3 30UOO. ~339, 699, 8.955564, o. 2179. 
4 3aouo. ~32b. 7oo. 9002520. o. 2181. 

"5 30ll1JO. ~:-113· 7oz. 9049502. 0. 2182· 
() 3300{!. ~C:~';!~. 703. ':Jl02462. o. 2184, 
7 35noo. ~c::8~. ·7os. 9159419. o. 2186. 
B ]71j();). ~<:6tl. 707. 9;:21962· o. 2188. 
9 38110 1). !=:251. 709. 92~4936. o. 2190. 

10 4~000. ':?233. 711. ?3519!1. o. 2192. 
11 4211(1(]. 02)4. 713. 9422890. o. 2194. 
12 440 0 :_1. §195, "115. 94~7875. o. 2196. 
13 41 ()(10_1. ~]76, 717. 9566948. o. 2198. 
14 J'lOU:l. 1141~· 7)9. 9609760. o. 2200. 15 37UCliJ. 3 7 ()Oil. 72o. %~4ooo. 19585. 2200. 
16 4JODLI· 4J(J(j0. ;·zo. 'llo24ooo. 25585, 22oo. 
17 4Jf)0(). •duou. 7CO • 9624000. 29585. 2200. 
18 4YU~II. 4~uou. 720. %24000. 31585, 2200. 
lY 3C!OO\l. 3itJ00o 72u. .,624ooo. 14585. 2200. 
~o 300[10. Jl-IJOU. ·t<:o. 962ttOOO. 12585. 2200. <.: 
21 ~9000. 2'_!(10\J. 720. 9624.000. 11585, 2200, 
22 281J(llj. 2~(J(I{j, 7t:o. 9624000. loses. 2200. u c3 ]Litii}(J. 3~oou. 720. 902t,QUO. 12585. 2200, i 24 Jfl(i(.l), :~~ !l G U. 1<: II. %24ooo. 205B5. 2200, , .. 
25 39PJO. ::r:ooL. 720. 96c4uoo. Zl5H:,, ~· '· (.! (; . 
21.l 35t1('0. J::.ooo. rzo. 9624000. 17:-us. ;.J,.' {I u. 
27 31UUO. Jlooo. 720. ~624000, l351:J~. uno. 
28 27(1CO. z~ooo. 720. 9624ooo. 9585. 220l!. 

9 2'•Ut•:;. z-~ooo. 120. 9624000. 6585, 2200. 2 
30 2'1-o:Jo. z~oou. 720. 9624000. 6585, 2200, 
31 23(1(1 0. <:::coo. 72o. 9624ooo. 6185. 2200. 

HAXI/'1U1'1 DiSCHAHuf. Ff;l-i Til~ MUNTH I~ 49000·CFS 



} ' l J ) 

l·;uiJl'.' Of AUGUST 

DAY Ul·lRlGuLi• lTll HE6~LAlfD AIIERAGl E.ND UF DAY DAILy END OF DAY 
0 I SCHJ\fiGL LJIS~HAHGE HEAD STORAGE SPILL WATER ELEVATION 

1 2b;)llllo 2~!10ll• no. 96~4000· 8585. 2200· 
2 ] ·' >J\1.;. 3<:0011. 72(J. 9624000. l258S. 2200. 
3 350\JIJ. 3:>oou. 7co. ~624000. l7SBS. 2200. 4 3200\l. Jc:ooo. 7C:o. 9624ooo. l45BS. 2200. 
5 )li:J'). 3luou. • 720· 96;24000. l3sas. 2200. 
b 3UO'JU. J,,oou. 72o. 9624000. 12585, 2200, 7 2auuo. z~ooo. 72o. ~6?4ooo. loses. 2200· 
8 25(1;:[J. l.JOOU. 720· %24000. 7585, 2200. '1 21 u [l 0 .. ;:~iu&L•. 720. %24ooo. 3585, 2200. 

10 2 0 i) ;; ~) • 21!(100. 720. 9624ooo. 2585, 2200. 
11 21 OOil. c.:iuov. 720· 9624000. 3585, 2200. 
12 210]0. 2loou. 720. 9624000. 3585. 2200. 
13 2\Jfli)(j, 2v(J[iU, n-o. '1624ooo. 2585, 2200. 
}of 2LIU0j. i:~ UOG. 720. ~6?4000. 2S85. 2200. 
L':i 21 7::p. ,:170(1, 720. 9624ooo. 428S, 2200. 
16 22ouu. 2.:::(.Q(;, "120. ~624ooo. S}B5, 2200. 
1 { 22UOO. 2C:BOu. 720o 9624000. S3B5. 2200. 
18 246(1(). 2~uolr, 720. 9o24ooo. 71BS, 2200. }9 ?.5f.J•J (1. 2?900. 120. 9b24ooo. 8485, 2200. 
20 2'~- ULrll. .i.'t ooo. 720· 9624000. 6585. 2200. 21 c23Uu. 22Joo. 720. 9b?4ooo. 4885. 2200. 
22 214(10. 2i4oo. 72o. ':1624000. 3985. 2200. 
23 23::ICO. ''~)Oil. 720· 9624000. seas. 2200. 24 2JlJ(i(J. 2~(,00. 720. 9b24ooo. ssas. 2200o 
z5. 2tuuu. 2160u. 720. 9624000. 4185. 2200. t:1 
26 2cEiou. ;:.:uuii. 720o 9624000. 5)85. 2200. I 
27 2 J 1 0 II. i::~lOU, 720. ~6i::4ooo. S6B5, 2200. 

1-" 

28 217eo. 21700. 720. 9624ooo. 4285. 2200. 
()) 

29 I 93i:ll.lo r:~·:~o c.. 720· %24000. 1885. . 2200. 
3U 173\ltl. i!" 1 ~. 720. 9623771. o. 2200. 
Jl 165(;{1, 1!415. i2o. '?b?1955. o. 2200. 

t1Al\F1UH DISCHAflGE FOH TH~ ~1UmH 15 35000·CFS 



,. iy 

~Aflk ~LGULATE~ ~AlLY IN lH[ YEAR 1965 
t10NTt~ Ul AuGUST 

UAY tJI·mt: GUL A I CO H[l;UL~' I ElJ AVEf;AGE END OF DAY DAILy END OF DAY 
U I SCHAF~Gt. LJIS~HAI-<GE HEAD ?TOR AGE SPILL WATER ELEVATION 

1 24200· I ( 41 S • 719. 9603694. o. 2199. 
2 23000. 174]!:1. 720. ':)6i4971. o. 2200. J <~2911 (). USJOO. 720. 96?4000. 546S. 2200. 
4 2190(1. 2190t•. 720. 9624000. 44BS. 2200. s 1 ·Hi' :J. l'~·rou. 720. %24000. 228S. 2200. 6 1 751)(1. lf!)(l(l. 720. ~624ooo. as. 2200. 
7 166()1). 174}!:1. 720. 9622383. 0, 2200. 8 11>70(1. I (td5. 720. 9620964. o. 2200. 
9 JH](I:J. lfltlo. 7i!o. ~622718, o. 2200. 10 226()(1. 22o(Jll. 72o. 9624ooo. 5}6S. 2200o 

11 2GJGll. 2l•30C. 720. 9624000. sees. 2200. 12 2b4~i 0. ~g'r!iO. 720. 9624000. 8985, 2200. 
}3 2 ·; ~~ (i (J • 2!~c,ll. 720. ':16?4ooo. looas. 2200. 
14 21il!iU. c'~1CO. . , 20 I 9624000 • l06BS. 2200. 
15 31700. 317oo. 720. ?624ooo. l't285. 2200. 
16 3 <!o '".J. JibQO. 12o. 9o24ooo. 1518S, 2200. n 3Jb:l:l. 3~600. 720. '9624000. 16185. 2200. 
ld 32S;,~~. J'-1':0(;, 720. 9624ooo. 1S3B5, 2200, }9 znuo. <:(700. 1e:o. 96?4ooo. 10285, 2200. 
2o zsl:.tu. z=>lUl•, 720. 9624000. 7685, 2200. 21 2131):1. cl3cu. 720. 9624ooo. 388S, 2200. 22 19401). 1 ':I~ 0 (j. 720. ?624ooo. 1985, 2200. t:1 23 J59()U. 1 ! "-}!:). 720. 96c0994. o. 2200. I z:• 1 :':>-+ 1) u. 1!41=-. 720. ~618980. o. 2200. ~ 
25 }6U:)~. 1 ( <tl!:.. 120. 9617759. o. 2200. '-0 
26 )'tb0U. l ~ 4 1!:.. i20o 9612175. o. 2200. 27 l270U. 1(41!:1. 719. 9602822. o. 2~99, 28 l i ') (J J. lczJ. 720. 9624000. o. 2·200. 29 l u '+:Ill • I ! 4 J 5. 7i!O. ~610085. o. 2200. 
]0 lUUJU, 0:::9A~. 7co. 9624000. o. 2200. Jl ] I) 'J ;j v. J! <tl!J. 720. 9609292. o. 2200. 

l~i\XP1UII [llSCiiJIIlGE h•li HI~ fo1l.iNTH TS 33600·Cf'S 

'oJI 



,. ,, 
) '" 'Y 

IICINll_o Of' SEPTE.Mbt.R 

UAY IJI~R[ l:iUL 'I T[IJ lilC.~LII l[L• AVE.RAGL ENU OF DAy DAILy END OF DAY 
OI SCHMWt"- V 1 S~H!II<Gi:: HE. ALl ~TORAGE SPILL WATER ELEVATION 

1 'JtJa o. .:.:HJS. 720. 9624ooo. o. 2200o 
2 ·~4!'Jt}. 1141!:>. 720. %08260. o. 2200. 3 ';iJtl\). i '•'•~. 7i'o. 9fo?4000. o. 2200, 
4 928o'J. 1 ~<tl5. no. 9607864. o. 2200. 
5 ll3olll. ~!6b. 720· ~624000. o. 2200. 
6 ~l~iJoj. Zl50(l. 720. 9624ooo. 4065, 2200, 7 264:)(1. 2~900. 72(; •• 9o?4ooo. 9485, 2200. 
8 3 :J ll!O. :J~· lliC. no. ~624000. 12665. 2200. 9 26Suu. 2~S(!U, 120. 96?4ooo. 9o65, 2200. 

10 231JOU. 2~800. 720. 9o24ooo. 6365, 2200. 
11 232>Ji). 2J2ll 0 • 120. 9624ooo. 5765. 2200. 12 ?.1 HiJ J. doou. 720. ?624ooo. 3565, 2200. 
13 l 77 i)U. l f7G0. 720. 9o24ooo. 285, 2200. 14 16400. l!4J:i. 720. ?61:!1986. o. 2200. 
iS J63no. 1 (ttl!::.. 720. ·9619774. o. 2200. 16 J67HI). 1(415. 720. 9618354. o. 2200. 1 7 l 7 l'i 'J. 1~4}!:>. 720. 9617729. o. 2200. 
18 li13(li). 11415. 12o. 9619483. o. 2200. 19 1941)(). Ir4I5. 720. 9623420. o. 2200. 
20 2:ilrJO. 2vJOO. 720. 9b.:!4ooo. 2665. 2200. 21 2tl21)\). 2v20U. 720. 9624ooo. 2765. 2200. 
2~ 2 .;i:luo. ~\J8(l(i. 720. 96?4ooo. 3365, 2200. 21 ~I SOU. 21500. 720. 9624000. 4085. 2200. 24 222/JI,). 2~c!OG. 120. 9624000. 4765, 2200, 
25 22'fCJU. 2.::1ou. 72o. ~624ooo. 5285, 2200. tj 26 2J4:Ju. 234110. 720. 96~4000. 5985. 2200. I 27 260 110. z~uoo. 720. 9624ooo. 8565. 2200, N 2d 231:)0. 2J1ot. 120. 96?4ooo. 5685. 2200. 0 
2oj 2U60(). 2~'600. 720. 9624000. 3165. 2200. 30 158•)0. 1141!:>. 72o. 9620796. 0, 2200. 

i'IAXP1U1-1 lllSCtiM!GE FilH T11~ r-JUNTH l!.o 30100•CFS 



.\. j' 

' )' 

,J~·.fL:.H ,~t:tiUL,.TtU [!lilLY !fJ ltll YU,,R 1966 
. ~iUNlll 0~ AUGUST 

UAY UI'JRl GLli-1< I[IJ liEli:'LAIED AVE11AGf. END OF DAy DAILy END Of DAY 
DISCIIMl•1L uiS:-HAhGE HEAD STORAGE SPILL WATER ELEVATION 

2~21)J. ~6)'1. 716. ~509808• 0. 2196. 
2 ~57111. U!Jc*· 717. 95it7644. 0, 2}98, 3 3l·JOll. ~r, I;:. il8. 95?6017. 0. 2199. 
4 335.1(). ]3~0tJ. 72o. ~6?4ooo. 16oa5. 2200. 5 291}0 J. cibOO. 720. 9624000. 12}85. 2200. 6 2'• 7 :) iJ. 2:::·rou. 72o. 9624ooo. 7285, 2200. 7 2t:ii)J. ~1501.1. 720. Y6?4ooo. 4085, 2200. 
8 21Jf.Jli. j;:v70ii. 720. '1624000. 3285. 2200. 
·~ 211JLI:J. 21uoo. 720. 9624ooo. 3585, 2200. 

10 2 J Jl)l). 21:1ou. 72o. 96?4ooo. 3885, 2200· 
11 21U•j'J• 2loOU. 720. %24000. 4~85. 22oo, 12 2 L'• ,; (} • 2l<tOli. 12o. 9624000. 3 as. 2200. 
}3 t-H:JG. 1'~70(;. 12(1, 9624ooo. 2285, 2200. 
}4 1 n .1.1. 1 f"(UU • 720. 9624000. 285. 2200, 15 lh,HI!I. 1141:.. 72o. ?621986. 0, 2200. 
16 lb6l)tJ. 1!41!>. 72o. 9620369. o. 2200. 1 7 2lJ ·H1') • ·~ (, '+ uo. 720· 9624000. 2985, 2200. 
18 l -J 7 i)') • 1'nuu. 720. 9624000. 2285. 2200, 19 20-J] ,) • Zu9QU. 720. ~624000. 3485, 2200· zu 22 {I)U. 2hoo. 720· 9624000. 5285. 2200. 
21 2'fl ()•J. 2:!100. 720. 9624000. 6685, 2200, 22 2t.!4UO. 2C4(l0, no. 9624ooo. 4985, 2200. ~ 23 2 l iltH) • C'llJOll. 720. 9624000. 3585, 2200. I 24 233J'J. ~~3Uii. 720. 9624000. sass, 2200. (\) 
.:!5 2:5't~ (j. Z:J!toU. 12o. ':1624ooo. 7985, 2200. 

j-.>. 

26 227•!\.1. ~c700. 720. 9624000. 5285, 2200. 27 2u1oo. 2~l(Jll. 720. 9624000. 2685. 2200, 
;?0 17'i'J[). l f':IOU. 72o. 9624000. 485, 2200. ?.9 t74:hi- 1!<fl~,. 720· 9623969. 0, 2200. 
30 1120 il. 1 141!:>. 720. 9623542. 0, 2200. 31 ]u8')•.1. 1~4}~. 72o. 9622321. 0, 2200. 

~A~I~UM 015CHAK~E fUR TH~ M0~1H IS 3J500oCF5 



' ) 

•ii\flH fl[ulJL.\Tl'": [)IdLY It~ 1HE YEAR l9b7 
l·iui'JTI:• of: AUGUST 

UA Y I.Ji~H[GIJLil I F. I! f~[uLJLA 1 Eli AVEHAGE t:NU OF Dlly DAILY END OF DAY 
[JISCH.\I(GL Ld ~~HAI<t;E. HEAD !:>TORAGE SPILL WATER ELEVATION 

1 21'f:IO· z7,.uu. 7c:o. ~6?4000o 9985. 220 0. 
2 )()tl;) I) o Jvuoo. 120. 9624000. 13385, 2200. 
3 289(J•J. 2~!900. 720, 9624ooo. 11485, 2200, 4 256·:l0. Z::>&oo. 720. 96?4ooo. 8}85, 2200. 
5 24;~ ;hJ .. r.:tzOti ,· 720• 9624000. 6785, 2200, 6 2 J·JJ :J. ;::~oou. 72o, 9624ooo. 558S, 2200, 
7 2l~")i). 21t!Q(J. 12u. ?o24ooo. 4385, 2200. a 2l'JJi], 21800. 720. 9624000. 4385, 2200. 9 23tl:l(j. <:!~BOO, no. 96~4000,, 6385, 2200. 

10 280IJU• 2?.uoo. 72o. 9624ooo. loses, 2200. 11 :J.~ 71) (J • 327oo. 720. 9624000. 15285, 2200. 
12 3JiJ ;) J. J3(;Q(J. 72o. 9624000, 161BS, 2200, 
13 4112UJ~ t;.~·20G. 720. ?624ooo. 22785, 2200. 
14 69400. IJ?'+OO. 120. 9624000. 51985, 2200. 15 7t..~;Juu. 7~(1()0. 72o. 9624000. sas85, 2200. 16 6<!<t(J(). bC:40il. 72o. 9624ooo. 4498S, 2200. 
1 7 S75oo. 5 ( ~i 0 I). "/20. %Z4ooo. 40o8S, 2200. ltl 45J.J•.I. 4'.Jnou. 720~ %24ooo. 27SB5, 2200. 
19 372(}U. J(zou. 720. ~624ooo. l978S, 2200. 
20 326 'Jll. 3~600. 720. 9624000. 15185, 2200. 21 3Uti!J'). 3UBQIJ. . 72o, 96?4oop. 13385. 2200, 
~2 ~HiiJ. 2'oou. 12o. 9624ooo. 12285. 2200. t:l 23 2':id10. c'~aou. 720. 9624000. 12365, 2200. I 24 279JO. 2(900. 720. <Jb24ooo. 10485, 2200. 1\) 
25 262l)J. ;~~200. 720. 9bc4oop. 6785. 2200. 1\) 

26 236llO. t.:JbOO. 720· 9624000. 6165, 2200. 27 221•)(). 22100. 72o. 9624oo'o. 468S, 2200. 28 213'10. clJoo. 72o. 9624ooo. 3885, 2200, . I z9 2 iJ \)U I). c::juoo. 720· '7624000. 2585, 2200. )I) J·.Jl:)U. l':lUIJ. 720. 9624oo:o. 1685, 2200, 
Jl ll.i'J ,) (j. l~SJQU. 12o. 9624oo;o. 1485, 2200. 

··1AX [.'l'JI~ f1!SCHAHI;F FuH HI~ 1•1UNTH IS 76000oCF5 
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1\" \ J..lJ.II't'-1-\ hJ.'Vt..r''-'t'\1 \JULU' ..,ni!l(\ 'h-'.&.11'1" ~1 J.\i,...••H" Ut\1 .. 1'- ~,...,-."A ' ) 
A ~CCIDENTAL FLOOD CONTROL - wiTH ~OR9AST 
3 . 31 3i.l Jl ::ll 28 J! Ju Jl 30 31 Jl 30 
c ~.oao o.ose o.o97 o.1Jb o.o9o o.~9~ o.nu1 o.u75 o.o69 o.o69 o.o74 o.o?J 
D 1780 1810 1900 1950 2000 2050 2100 2150 2200 2210 
:1oooooo 13Joooo 2333ooo Jl600il~ 4oooooo 5L~oooo 64ooooo aoooooo 9624ooo 9~999~? 

- - -·· .. - -· rl a49325 148~ 9624ooo 96z4ooo o.ao 3234821 11 
1 1955 11 11 9!93383 
~11 1955 c2ooo 21ooo 2ooao 19ooo 1aooo l74ou l?lon lBBoo 2oaoo zsaoo 284oo 21100 
~11 1~55 264oo 24ooo 223oo 2o7oo 15400 136o~ 1•1ou 162oo 1B9oO 213oo 24100 33600 
~11 i9ss 543oo 569ou 5o7oo 420oo 35200 2~Bo~ 2~Bou 
I 1%0 10 12 8U4H9B5 
~1o 1956 274oo 284oo 2B9oo 29~oo 29900 2960~ z9~oo 29Boo 32ooo 32ooo 32ooo·Jzooo 
~10 1956 32ooo 32ooo 32ooo 32ooo 32ooo 3200~ 3~ooo 32ooo 32ooo 32ooo 32ooo 32ooo 
~10 195b 266oo 320o~ J2ooo 32ooo J2ooo 32oov 32ooo 

.. ~11 1~5o 31000 31000 Ji~OO 31000 )1U00 3100~ 3UbOO 30BOO 26000 26000 2?0QO 26000 
~11 1956 26oDo 26oou 26ouo 26ooo 26ooo 2ooo~ 2~ooo 26ooo 21100 1Booo 1~000 1eooo 
~ll 1956 lBOOV lBOOO lBOOO 18000 18000 180UG 10000 

.. M1;:: i 956 1flooo 16ooo 16oon·16oou 16ooo looo~ t6ooo lbOOO 16ooo 1oooo 25ooo 2sooo ····- ·- - -·-· . --····- ...... _. ·····-

~12 1956 25ooo 25ooo 2sooo 25ooa 25ooo 25oo~ 2~ooo 25ooo 1~ooo 14~oo 1'000 14000 
~12 1956 14tio~ 140oo 14000 14000 itooo 1•00v 
1 1957 11 ' }2 9624000 I-
~11 1~57 2ouoo 2lbOO 216oo 21Boo 22200 2210~ 204oo 1B6oo 193oo 21000 23ooo 22100 
~11 1957 219oo 196oo 18~oo 190oo ~1500 2190~ 2osoo 1H5oo 176oo 193oo 2oaoq 19200 
~11 1957 17Boo 172oo 169oo }o7oo 23200 2660~ 2~uo~ · ··- - ---· ·---- ·------------------------------··-· -·· -·-·· -· 

~12 1957 224oo 216oo 216uo t7~oo 16300 1660~ 1~ooo 2o7oo 1B1oo 187oo 2oooo 18100 
~12 1957 192oo 262oo 242oo 21oou 17ooo 19oo~ 2?ooo 2sooo 2oooo 165oo I47oo 1420~ 
~12 1957 16ooo 2oooo 21ooo 2saoo zo.oo 1610~ .................. --
1 1958 11 11 9624000 
~11 1958 368oo 429oo 47Boo 4?loo 36uoo 291o~··~~6oo 21000 25ooo 24ooo 230oO 22000 

.. \Ill l956 ~1900 21200 21000 20000 18000 1800~ 1~000 113000 1~000 17000···16000 ·15009··-
~11 195B 14ooo 13ooo t3ooo t24oo 12ooo 1100~ 11ooo 
1 }959 11 11 9384326 
~11 1~59 254oo 25ooo 24ooo 24ooo 22ooo 1~10~ 1~6o 0 1b7oo 11o0o 176oo 1B8oo 2oaoo . -~~ . --~- .. ·-··- .. . - .. -·. ----- o··· 
~11 1959 21100 22aoo 23300 2oooo 2cooo 2900v ·3~000 41400 40ooo 31000 40000 59700 I 
~11 1959 59ioo 512oo 45ooo 4Jooo 46ooo 37oo~ 3~ooo · · 1\) I' 

_ .. I . 1960 12 12 9624000· .... ····-·· ----- -- ··-····- . -· ---- --- --·-· ---------- ------ ----···- -------------- --·-···· ·- ---. ·-··· ..... _\..1L.c . 
~12 !960 lBOOO 18000 lBOOO ldOOO 18000 ltiOO~ l~Boo 19400 21100 21400 21200 3o300 
~12 1960 4~1oo 356oo 329oo 279oo 245oo 2200~ 1?4oo 173oo 16Joo 162oo 11soo 17300 
~12 1~60 15Boo 145oo 139uo 1400~ 14000 1510~ • 
I 1961 lo 11 9253737 .. -· ., 
~1o 1~61 23oou 23ooo 2Jooo 2~ooo 23ouo 2~oo~ z3ooo 23ooo 23ooo 23ooo 2sooo 25ooo 

I. ~~o ~961 25ooo 25ooo 25oou 25ooo 2saoo 2oooo 2Sooo 25ooo 25ooo 25ooo zsooo 3o3oo - ·- -- ------ --·· ··-··-··· ----
~10 1~61 26ooo 25ooo 25ooo 25ooo c6500 zsoov z~ooo 
~11 1961 26ooo 26ooo 26uoo 26ooo 26ooo 26oo~ 2~ooo 26ooo 26ooo 26ooo 2~ooo 26o~o 
~ll 1961 26ooo 26ooo 26oou l70oJ 17ooo 1740~ ltidoo 19000 1~ooo 20000 22ooo 24800 ..... --- -· ....... 
~11 1~61 2~7oo 2o3oo 174oo I59oo I4eoo 1410~ 1~doo 
I 1962 10- 11 9485928 . 

·-~10 l962 327oo 2B2o~ 2souo 2~1oo 259uo 2120~ 272uo 21~ou 2Booo 262oo 24900-25400 . - ---- .... -- - --. ··-· . ------- ----- -··. -· ·-·-···---- --· 
~1o 1962 2B3oo 256oo 23oou 217oo 209oo 22bo~ 2~5oo 2300Q 21200 305oo 2s2oo 252oo 
~10 1962 27Boo 289oo 26ooo 237oo 234oo 2460~ 252uo 
~ll 1962 ~7loo 2B5ou 3oboo 23ooo 2Jooo 23oou 2~ooo zJooo 2looo 2Jooo 23ooo 23000 
~•• 1962 23ooo 23uoo 23ouo 23ooo 23ilOO 2juou 2~ooo 2JOO~ 23o6o 230oo 230oo 23009 
.~11 1962 23ooo 23ooo 23ooo 2Juoo 23ouo 2Joou 2J~oo 
1 . 1'76~ lO 11 tl814852 . - _ _ -

-· ·--· - .. ·- .. ---- .... ·-· --. 

~1o 1~63 29ooo 3tooo Jooou Jooou Joooo 3JOOJ J?ooo 378oo 3Booo 4oooo 420oo 44000 
~lo 1963 4luoo 39ooo 37uoo 4Juuo 47oou 49oo~ 3cooo 3ouoJ 29ooo.28ooo 30000 Jaooo 
~10 1963 3Yuou 35oou 3toou 27oou 2'uoo 2~oo~ 236ou 
~ ll 1%3 2 61!_0 u 3 0 0 0 0 3 50 0 () 3i::: 0 u ~ 3 1 0 u 0 J (} 0 () J 2 d 0 0 0 2:5 0 0 0 21 0 0 0 2 0 0 0 0 21 0 0 il 21 0 0 0 
~11 1963 2ooou 2ooou 211ou 22ooo 22eoo 2•6ou 2~9uo 240Jil 223oo 214oo 23300 23000 
~11 J963 216ou 22Buu 23tuu 21700 l93UO l7JOu JoSuo 
I 1'16~ 11 I<~ 9591)431 · 
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;;· 

Q;·I!L'( !lt::GLILAII.J!! FUR Sr'IL..l .. 

SLl::i 1 f:jll ~l( l/1::1l 1\f GQL[) CHE£1\ d 1 TH WA lANA OAI-1 ~A TA 

4CC!J[NfAL Fl~JJ CU~TRUL - vi!Ttl FORCAST 

•~.'.\IU ilLGULf\T[Ll iJ.tllLY IN TtlE YEAR 1955 
;1lJNl'! OF AUGUST 

IJA y Ui~HE3JUI TEoJ :lEG:~ LA I [IJ AVEHAGE E.NO OF DAY DAILY END OF DAY 
u I SCI1 LlflG~ 1JlS;:-H<\I~GE HEAD ::_ilORAGE SPILL WATER ELEVATION 

! 22U:.lfJ, '! ll "f. 70 7. n23697. o. 2188. 
2 21000. ~7(1d. 708. ns2o44. 0, 2189. 
3 2\JOiJO, :~711 u. 709. 92?8424. 0 2189, • 4 I 9,1 U ·), ~b';lJ. 710. 9302835. 0, 2190, 
5 Iii 0 U a • ~b/30• 710· 93?5276· 0, 2191. 
6 17'•C a. :? li ':Ill. 711. 9346539, o. 2191, 
7 l71GJ. <:o7<t, "112. 93~7220. o. 2192, 
d lBd(IO, ;:"!66?. 712. 93'Jl285. o. 2193o 
9 20800. ~660. 713. ~419332, o. 2194, 

l 0 ~5Bl);J. :-650. 714. 945lJl5. o. 2195, 
11 i:'d40(). bf>J';/, 716. 9500478. o. 2196. 
12 277[;1). ~62~. 717 I 95~2276, o. 2197, 
iJ 26+:;u. :?615. 718. 95~1519, 0, 2199, 
14 z:.uoo. ~582. 719. 9624000. o, 2200 •. 
}5 22:100. 2~::JOU. 720. ~624000. 4865, 2200, 
}6 2iJ7t:J. 2~700. 12o. ~6?4ooo. 3285. 2200. ~ 17 1540(}. 11415. 720. 9620002. o. .2200. I )3 1360 1). 1?415. 720. 96!2435. o. 2200, 1\) 
}9 I 4 l () ii. 1!4l.J, 12o. 9b05859. o. 2199. ""-.) 

20 l:l20J. 1 !. <t I :5. 119· ~603448. o. 2199. 
21 }USlUO. 1' 4 I 5. 719. 9606392. o. 2199. 22 213rJU. 1?41:;. 72o. 9ol4o97. o. 2200. 
~J 2'ti~U. 2 'l Oil. 72o. '1624000. 6685. 2200. ?.4 3J60LI. 3~6JiJ. 720. 9o?4ooo. 16185. 2200. 
2:~ S'IJ!JU. 3'!3UlJ • 72o. ~b~4ooo. 36885. 2200. 
26 5G9eu. 5uSJOU. 120· 9624000. 39485, 2200. 
27 511"/iJO, s;;7UU. 720. 9624000. 33285. 2200. 
28 421HJ\J, .. ::uuo. 72u. 9b2<tOOO. 24585, 2200. 2':7 35Ct•O" J?2JU. 720. 9o2<tOOO. 17785. 2200. 
Jl.J 2dB!:U. 2t:suu. 720. 9624000. 11385, 2200. 
:I! 23d;jU. 2=800. 720. 9b~'+ooo. 6385. 2200· 

NAXIMUN 01SCHARG~ fO~ fH~ ~0NTH IS 569QO.CF5 

... 



Jj 

WAT~H HEGUL-rE~ UAlLY IN THE VE~R l95b 
:HmT'J OF JULY 

lJAI U'~REGULATELi rlt:uui_AfEO AVERAGE ENu Of DAY DAILy END Qf DAY 
0 l St.:l·i.l RGt: DI:l~HAHGE tiPD ~TORAGE SP,LL WATER ELE\IA pON 

~ 2"14(}0. ~357. 69"/. ~1:1~0724· o • 2171' . , 
2134:JC. ~34:lo p98, d9~4470o 0~ 2179o c. 

3 28900. ~332. .~99, !:)~~9232, 0 2180~ • 't 294t a. ~320! 101~ <Jo2so u. 0~ 2182. 
5 29.900~ ~30~. 1~2, 90?1807. . 0 ~ 2183! 
c 2'i6Cu. ::!29'!· 704. 9118034. o. 2184, 
7 29800! ~28t. ?OS~ 91~4682, 0, . 2186; 
0 2':18\JO~ ;.,2613. . 70"1. 9211356. ll. 2187~ <j 32000. ~2::i~. 708, 9262420. 0~ 21!39; 

H 320()(). ::?c'H~ ?lOT '13~35}2. o. 2~9o, 
11 nooo. IJ221. 7U, 9364630. 0~ 2192. i2 ~2400. §21~~ 7p. ~'H5776, 0 21'H~ • p 32ilQO, ~200. 71~, ~4~6950. 0~ 2i95~ 
14· 3200Q. IJ 186 o 716, 9Sl81SO. 0~ 2197 • . ~ 32()00. ~I q. na! ~5~9377. a· 2i9~, ·• 16 32000. .. 461, 119. ~624ooo. 0 2200, p J20oo; 3?001.1~ 12o. 9624000. l~t5BS; '220 0' j8 32!100. J~ooo. 72(1, 9624000, J4585, 2200~ i'J 32CGO. 3t:OQll. 120 ~ 9624ooo. 14585, 2200. 2U 32000~ 3t:ooo~ 720, 96?4000. 14585, 22oo, 
2l 32000. 3~poJ. 720, 9624000, H5B!i, 2200, 22 32000~ 3~!ooo. 721!! 96?4ooo. 14sas. 2200. t:l 23 fotio. rooa. H3; 9624000. 14sas~ 2200~ I 24 2\liJO. ~01)0, 962'•000. 14 ·a ~ 2200~ 1\) 
25 26ooo~ i!~60U. 720. 96~4ooo. 'HaS~ 220Q, 00 
2b 32000. J~ooo. 720~ '?oC!4ooo. Hses~ 2200~ (."( 320GO. J'fOOU. 720. ?6?4ooo. l'tse5~ ~200. 
211 32ll:JU. 3~UOtl .• 720. 9624000. hsas. 2200. 2') 3200(): J~ouu. 720~ 96?4ooo. l4sas 2200~ 
31i ncoo. .J~ooo~ 720~ ~624ooo. 14585 2200. 
3l ]2Cllll. 3-::ooo. 72p. ?624000. h5B5 2200~ 

MAXIMUM DlSCHARG~ fOR TH~ MONJH 15 32000·CFS 

\j 



\ '· II. 
! "V 

1-liJN P: OF AUGUST 

UAY UNREGULATED t<Eil'~LA !"ED A~fRAGE END OF" DAY DAILY END OF DAY 
DISCr!ArGt. uJ:i:;::rj~HGC: HEAD !_;TORAGE SP~L!- WATER ELEVATIOtlf 

1 Jll)iJ(I. Jiooo. 720· ~62 1t0 0 0, 13565, 2200. 2 31000. Jlooo. 720~ 9b?4000, l3s6S, 2200. 
J 31Ui10, Jtouo. 720. 9624uoo. ps65~ 2200~ 
4 3juca. JLooa. 72o;. 9b24ooo. lJsas~ 22oo; 
5 3lOIJU~ 3101)0. 720~ 9624QOO. l3ses. 2200. 
0 31!) (I 0, Jlpoo. 720~ ~o,4ooo. 13585, 2200, 7 3u6l•a. .:)·!.600. 12o~ ?6?4ooo. JJlB5i 2200. 
8 30till!). J.,soo. 720. 9o?4ooo, l3365, 2200. 9 2t.Uu0. 2~oou, 720. ~6?4000. asas~ 2200, 

lC 26lH 0. 2~001! ~ ' 12o. ~c24ooo. as as; 2200~ 
11 26000~ 2~0011. 720~ 9c24ooo. sses. 2200~ i2 2E.'JC(J, 2~oou. 72o, 96~4000. sses; 2200, iJ 2oooo, 2~ooo. l~o. 9624ooo. as as~ 2200. ·t4 26il00' 2;::'000. 720~ 9624000. ase5, - 2200, 
}5 26DOO~ 2~(100. 720. ~6?4ooo. B5as; 2200. i6 260(J(l. 2:~uoo. 720! ~o?~+ooo. 8565~ 2200, l7 26U!i0, 2~LI()U. 720 ~ 96?4000, asa5~ 2200, iO 2 o1.1 a 'J. 2~00il. 720. ':1624000, 85BS, 2200. l9 2611()0. z~oau. 721h. 9.624ooo. 8585, 2200. 
20 261) !ill. a~ooo. 720. 'Jo24ooo. ases, 2200. 21 21100. zituu~ 120~ ~6?4ooo. 3685, 22QO, 
22 18:)00. ~~oou~ 720. 9624000, 5BS, 2200. 
2:1 113000 ~ loooo. 720~ <Jb.:!4ooo. ses; 2200. 
~" l U!lO!}. l?ooo. 120, ~6?4000, sas, ?200, 
25 18000. l?ooil. 720. 9624000, sas: 2200. tj 26 ~8000. l!~OOO, 720. 96?4000. sas. 2200, I 27 li;OUU. l~ooo. t2o. 'ilb24000. 565~ 2200, 1\) 28 plO()~ • l~ooo. 720~ ~6?4ooo. 585, 2200. "' 29 lBOOO. i~ooo~ 72'0 ~ %24000. sas, 2200! 3C 10000. l 1jooo. 721h 96~4000, 585~ 2200. 31 11:1(! 0 0 • 1 ·~oo o. ?20· 9o24ooo~ sas? 2200~ 

MAXIMUM DlSCHAHG~ fUR TH~ MUNTH IS 3looo.~;:Fs 



\" I , 
c J ~· 

MON10 Of 5EPTtM8ER 

UA'( Uf'jR[GlJLATEU REG~~ LA f t:u AVERAGE END OF DAY DAII..y ~NO OF DAY 
DlSCHAHGE UJ!.ii..HAHu[ HEAD ?TOR AGE SPlLL WATER ELEVATIOit 

1 l64JlJU. 1? ttl::io 720. ~b2ll93. 0, 2200. 
2 lbJOO. 1!-+15. 720. '<161~3135, 0, 2200. 
3 J611G 0, 1!415. no. 9615571:1. o. 2200. 
'i l61JOQ. 1!415. 720. 9bl2770. o, 2200. 
L- 161100. }lltl~. 72o. 9609963, 0, 2200, :;) 

~ JfirJOO. H~tt!:i. 7~o. ~601155. 0, 2l99, 
7 J6ll(i~j. J I 41 !:i • I 719. %04348, 0, 2199. 8 ~61liill. :~o9~. \ 1?0. 9624000. o. 2200, 
9 }6iJC\Jo 1!415. 120~ 9oC::1193. 0~ 2200. lO !6000. 1{415• 720. ~616385· 0 2200. • 11 25!JOC. 2~ooo. 12o: 962~ooo. "1585, 2200, iZ 25GCU. ~~oou. 720. 9o24ooti. 7585~ 2200. p 2:50()0~ 2~oou. tzo, 9b24000, 7585, 2200~ 

14 25~011. 2::.ooo. 72p. 9624000, 7585, 2200, 15 25UiJO~ 2?0:Jli, "120~ ~o?4ooo. 7585, 2200· 
16 25000. z~ooo. 720. 9624000. 7565. 2200. 
i7 zsuoo, 2~000. 72(1, 9624000, 7585, 2200. id ?5uou~· 2:J(l00, 720~ . ~624oOD, 7585, 2200. 
19 251HlO. z~·oou. 720. 9624000. 7585, 2200. 20 251JOU, 2?ooo. 720~ 9624000, 7sss. 2200~ 
21 l4UIJ:J ~ 1!415. 720~ ~617226. o. 2200. 
2.:! lttiJOil. 11415. 720. 96104s1. o. 2200~ 
23 J'!-lt:JU~ 1?415. 119. 9603677. o. 2199~ 
24 l'tOCO • ~754, 12o; 9624000, 0, 2200. 
2'5 i4000. l!ttb! 72Q! ?617226, o; 2200. 

7 26 lltOiiO. llf.t5·. 720. 9610451. o. 2200, 27 l.ltOOO • 1!415, H9o ~603677. 0' 2199, \.)) ·! 2B 1400(;. .J]54o 720. 962ttooo. 0 2200. 0 
29 }'t!I:JIJ. 1?415. 720, ~617226. 0 2200~ 30 14(JI.i0· 1!415. 12o. ~610451. 0 2200. 

MAX[MUM DlSCrl-HGC Fu~ TH~ MONTH JS c500I>•Cf5 



/ ' ) ' ')/' 

•AT~H ~iGULATE~ O~lLY lN THE tEA~ 1957 
tiONTt:l Of AUGUST 

LJA'¥ UNREGULAlEu HEG~.l.A !"ED AVERAGE ENU OF IJAY DAll-Y END OF DAY 
DlSCH/.IRGi:: U! S::_rJ,,HGE HEAD :iTORAGE SPILL. WATER ELEVA TI 0~· l 2uUOI.i• L!~ooo. 720• ':fo?4ooo. 2565. . 2200~ 

2 2I61lll. 2!601l. 720· ~024000. 4185. 2200. 3 216UO, <!luuo. 720, ~624ooo. 4165~ 2200, 
't 211:1(10. 218011~ 720, ?o?4ooo. 4385~ 2200~ 
~ 222:ll;. 2.::200. 720· 9624000. ;765~ 22oo, 
b ;;21'.)0. ~.:.1ao. n~o. ~624ooo. 4685~ 2200, 
7 2ll 1tGll~ ;'!u 400, 120. 96~~000. 2965~ 2200~ d 18600~ 1~soo. 120. 9624000. 1185~ 2200. 
~ 193111l ~ 1!:300, 720, ~o24ooo, lees; 2200, 

1!"; 2l(Jl1U~ t;!looo. 720. 9624000. 3585, 2200. 
11 23\iOO. 2:!000. 720· ~6~4\lOO, 5565, 2200. 
12 2C7fl\J. 2t.!700. 720. 9624000. 5285, 2200, p 219l1 0~ ~Jguo~ 720. 96?4ooo. 4485~ 2200. 
14 ISioOO. 1;'600. 720· 9624000. 2JB5, 2200. iS )t34UO. 1~400. 72o. ~624ooo. 985, 2200. {li paoJ. l~BOO, 720~ ~624ooo. 2385, 2200, 
1"1 cl5t)U, zl'Jou. "120. %24000. 4085, 2200. J!1 2l9i; :J ~ 21901.1. 720. ~6i:!4000, 't485~ 2200. 
l'J z·os;;n. 2',50iJ. 720~ 'l624ooo. JoBS~ 2200. 211 lfl51lC·. ··;~500~ 720. 9624000. lOBS, 2200. 2} l7b(i0. 1!60!J. 1?Q. ~6?4ooo. 185, 2200. 2i.! l'.l31)Q. 1~~300. 720. ';lo24ooo. 1865, 2200. tj 23 2i.11WiJ. 2~:800. 720, 9624000. 3385, 2200. .. 
24 I 92 ;1(:. l:t200. 72o. 9b?4000. 1785, 2200, VJ 

1-'-2S )7d(J\I ~ l!soo. 720~ ~624ooo. 385; 2200~ 26 )7200, l!4l:lo tzo, ~623573. ' 0. 2200-o 27 )6~1 0~. l!itl~. "120. ';1622550, 0, 2200. za 16H o, 1!415. 120~ ~621131. o, 2200. 2ij 2320\J, 2::!200, 720. 9624000. 5785, 2200. 3(i 2a6U()~ 2~·600, 720~ ~o24ooo. 9165~ 2200. 
31 25ouo. z:;.ooo. 720· ~6?4ooo. 7565~ 2200. 

MAXIMUM DISCHAHGE fuH Jrl~ M~NTH IS 26600oCFS 

/ 



\ / l ·:. 

HOHT~ 0~ SEPTEMBER 

DAY UrJI~f..quL.A J f.l.l REG'!.LA1EO ~VERAGE E~l) OF DAY DAlLY END OF DAY 
DISCHARGE OIS~o.t1AI4GE. HEAD ~TOAAGE . SPILL WATER ELEVATJON· 

~ L'24llP • 22400· 720! 9fl24ooo. 4985, 2200· 
2 216l'il· Zl6uO. 720. %24000. 4185: 2200. 
J 216(j !l. 2J.f>OU. 120. 9624000. 4185~ 2200, 
4 J7q0(). l!600. 720, ~6?'+ooo. 185, 2200. 
5 16300. 11415• 720. 9621788. . o. 220ilo t 166\IO. 1!415, 720, 96?0170, o· 2200~ • 1 ltlOQ(I. 1!415. 12o. 9b2l330. o. 2200, 8 ?l· 7rr: ~ 2qoo, 120. 9624000. 3265~ 2200. 
9 ~ 1:1 J (Ill. 1?.100. 12u, ~6,4000. 685, 2200. 

10 to7ilo. l~700! 720, ?62'+ooo. 1285~ 2200o q 2oiloo; 2~000~ 120· 96~4000. 2565, 2200~ 
12 Jl:llGO. 1t•}OIJ, 720. 9624000. 685, 2200. p J92:JI}, -~200. 1'~0. 962~000i 1785, 2200o 
)4 26200· 2~200. 720o 9624000. 878~. ~~oo. 15 2~200. 2:!2\l!l. 72o. 9624000. 678 ; oo. J6 21uoa. . <!lOO(I~ 720~ ~62ttooo. 3585, 2200o 
t7 tt:loo. 1{4l::.i· 720· 9623}76. o. 2200~ !8 l900Q. 1;ooo. 720~ ~o?'+ooo. 1585~ 2200~ 
j9 auou. 2~ooo. no. 9624000. 4585. 2200. 2o 250CO. ~~oou~ 720~ 9b24000. 7S85ir 2200. 
2) 20liOO. 2~ooo. 

'· 
72o.· 9b24000. 2565, 2200, 

22 lb5frO• l!4J5. 120! ~622184. o. 2200. 
2~ H7Ll:>-. l!~tJ5. 720, ~96~6796. o. 2200, 
24 14200. ll'tl~~ 12il~ %10421. 0~ 2200. 25 160()0~ 1!~15~ 12o; ~697613. o, 2199. 

7-26 2UC{;iJ, ll4h· 720· 9612740. 0~ 2200, 27 2?000~ 2!0110~ 720~ 9&?4000. 9585~ 2200, \.iJ 
28 zst~oo. 2=?800. 1ZO~ 96?4ooo. 6385~ 2200~ 1\) 
29 2C4GO. 2~400. 720. 9624000. 2965~ 2200~ JC lblOIJ• 1 !c'tlo. 720, ?621391. 0~ 2200~ 

HA•I~UM plSCrlARGE fORTH~ M0NTH,IS 27000!CfS 

., 



!-'' ')./' 

WAI~R HEGUL~TEU UAlLY I~ THE fEAH 19~8 
MOl~ f 12 OF f\UGlb l 

DA.Y UNREGLll1'. J £0 HEG~LAfEIJ AVEflAGE ~NO OF DAY DAILy END Of DAY 
DJSCHARG~ LJ r:)~ fiA HGt: H~AD !)TORAGE SPILL WATEij ELEVA TJQN· 

1 3b6:Jil ~ 3':'8110~ 12th ~6?4000· 19365,. 2200• t! 4290~. 4.::900. ·120, 9624000. 25465~ 2200. 
3 4 7 f! (1 II. 41800. 720. 9624000. 3i)3B5 2200~ If · 't1lC~. '~-. l i)U • rzo;, ~b24ooo. 29685: 2200~ 
5 360J(J, 3"000. 720· 9624000. lases~ 22oo.· 6 2'HOU~ ~~lou. 72Q, 9624ooo. 11685, 2200~ 7 ~06!10. 2~600. 720~ ~b24000, ~ 1185~ 2200, 
3 ?71JU'~ ~ 2!oOO. 720. 9024000. 9565~ 2200, <;! 25(;(1\1 ~ z;.oo11. 720, 9624ooo. 7585, ~200, 

10 i?4UJU. 2!000. 720, 962'+ooo. 6585: 2200. p 2J1Jc u. 2~0tl0. ?20, 9624000. 5585, 2200~ 12 22:Jl!O. 2~00J. 720. ~624ooo. 4565, 2200. p ~l91lO~ 219QO. 72Q~ ?o24ooo, 4485~ 2200. 
J't 21?.00. 2~200. 720· 9624000. 3785~ 2200~ iS 2~~00~ 2.looo. 12o, 9624ooo. 3585~ 2200~ 16 ~oooo. 2~·ooo~ 120, 96?•ooo. 2585~ 22oo; 
1 r )8000. 1 !?oou ~ 720. "'624000. 585~ 2200·~ lt1 1 ti li II 'I. l~oao. 12o; ~6?4ooo. sas~ 2200. 
l<.f 18llOU, l ~OIJO • 12o. 962'+ooo. 585.~ 2200, 
2!1 ~81Ji)()~ l?OO!J. 120. 9624ooo. ses. 2200o 
2J lBilOU. J:.i:JOJ. 12a. 9b?4ooo. 5as; 2200, 
22 17COO, (i 41!::.1~ 720. 9623176. 0~ 2200~ 7 2-l lp:.IOO~ 1!ttl5. 120· 9o2DJ69. 0~ 2200. 
2'1 150f}J. 1141!:1. 720. 96i5578, o. 2200. \JJ 
z!i }4000. 1!415. 720~ 'i6UB8o3. 0~ 22QO, luJ 
20 }3UJO. ::l]]d. 720~ 9624000. 0~ 2200. 27 poou. ~!41S, '120. Vol 52'+~. 0 2200~ . . 2d 1c!4C!!. 1'415. no~ .9605294. o· 2l99~ 

'~56'i. . . 29 ! 2liiJJJ. . '120. 9b24000. 0~ 2200~ Jfl uuuu, P41S~ 72il~ 9.611275. ·0. 2200. 
·F tluGa. '!Sd!:l. 12o. 9b24ooo. o. 2200~ 

MAXJ~UM U'SCHARGC Fo~ TH~ MONTH IS <t ·1130 P, CfS 



\:' J 

.lA flfl pt.:GULA TEl;! D1~ l L y Ir~ THE . 'rEAf~ • 959 
MONl'J Of.: AUGU::i T 

DAr UNHEGULilff.l) REGUL.A!EO ~VEAt~GE .t:N,U Of lJI\'( DAILY END OF QAY 
[J I SCHMlGt: iJlS::-t-tAHGE !iE!lD ;iT OR AGE SPlLL W"TER ELEVATJON. 

~ 25400· ':660~ 713· 'H?l495. q. 2194~ 
2 2301)0. ll650o 7{4• 9457892. 0~ 2l95o 3 .~4000. ~6't0. ', 1 5~ ~4~2326. o, 2 96; 
4 240U!.l. !::1:'130. H6o 9526779. o. 2197. 5 22'J0:J. ~6~1· 717, ~5!57284~ o· 2198~ .·. 6 l9700. £613. ns. 9583242. o· 2199, . . 7 lB6ou; ~60~· 11'-h ?607033, 0. 2199~ .. 
8 }6701)~ 1!'tl5o 7i~~ 9605614· Q~ 2199, 
9 l7000' 1{415, 719. 9b04790. o. 2199. 

lO 1760!1~ J!'tl5, 7i9~ ?bil515b. o· 2199~ ., 
11 Hl800, lflJ.l5o 719· 9607902. 0 2200~ • J2 20200. J!4J5. 72o. 96~3425~ 0 22QO, .. 
13 21100. H4l5, 72o. ~620733. o, 2200. 
14 22BOU. 2~aoo, 720· 9624000. 5385, 2200~ 
15 ~3303, 2~300. 71:!0~ ~624000. sa as~ 2200, . i () <:!5 ',lf)(l ~ 2~0U!lo uo~ ~6?4ooo. 7585~ 2200. p ;>6(iU ~. 2~000, 720! 9624000, 8585~ 2200. p; ?.9o<JJ. 2~uoo. 720. 9624000. 11585~ 2200. i9 Jfl(l!J~, 3::!000. 1?0~ ~624ooo. ?os8S, 2200~ zo 4HtlU. 41it.OO, 120· 9624000, 23985~ 2200~ 
21 4iH)oo. 4~riou. 720. 9t>24ooo, 22585~ 2200. 
22 31.000. Jlooo. 720, ~624ooo. 13585! 2200. t:J 23 4UfjQI} • 4'•000. 720, 9624000. 22585, 2200. l 
2't 5\HUJ~ 5~700. 120~ 96?4ooo. ~2285. 220~. \jJ 

25 s·Hoo. !;)~100. 720, <to?4ooo. 'H685. 2200. 
IJi=:' 

26 512CO~ 5~200. 720~ 9b24000. 33785. 2200, 27 450()!1. 4~(){10. 720. 96?4000~ 27sa5; 2200• 
2B 43000. tt-:ooo. 7&!0, ~6?4000. 25585~ 2200~ 
2'1 4b0llU. 4 ~~ 00 0! 720~ 9b24000. 28585. 2200; 
)0 371)00. 3!000. 720. 9624ooo. 19sas~ 2200. 
Jl 39UU:io J~ooo. 120, 96?4ooo. 21585~ 22011· 

!~AX J'1UI1 lJfSC!lllflGE f"OR TH!:: MONTH !5 597!JOoCfS 



,II ' ·y 

~·1Aflt1 nEGuLATEt, u1111.y 11--l THE 'rEAR l96o 
NuNr~ OF 3EPTEHHEH 

PAY IJt'HlE"GULA 1 FU REu~LAlEP AVERAG~ EI~D Of DAY DAILy END Of DAY 
0 l3CiiM\GE uiS~:HAHGf HI.': AD ~TORAGE SPILl,. ~~U:R EL~VATJON 

1 tBooo. l~ouo. 120· ';lb~ltOOO• 585,' 2200! 2 iBtJCJO. 1~000. 720· ?624000. sss. !!200~ 
3 lBuoo. l~~ouu. · 72p. 9624000, 585, 22QO~ 4 iBOOu~ l~~ooo, 12o;, ~624000, 585, 2200! 
;i li3UOI.I. l!:!OOU. 720~ 9624000. 585, 2200. 6 ldU~O! l~ouo. 720, 96?4ooo. 585~ 2200, 
1 l~<l()J, i~aou. 121), ~6?ttooo. 1385, 2200. u i '14 ')0 .. 1'>400. 720. 9624000. 1985~ 2200~ 
~ 211UU. 2lioo. 120, '!6?4ooo. 3685, 2200, 

l\1 214UU. 2! 1~1.)0. 720. 9624ooo. 3985, 2200. u 212~0~ 2120Q •. 720~ 9624000. 3785;. 2200. i2 31.13GO. 3~'300. 72il~ ~b24ooo. 12885, 2200. 
13 4 \) ~ ll i), 4~1QO. 72p;, 96?4ooo~ ?2685~ 2200~ i4 J5rJO U. J~bOO. 720~ ~624000. 18}85, 22oo. 
}5 32·~ J !J. Jc9oo. 120. 9624ooo. 15485~ 2200, 16 2791)0. 2?9ou. 720~ ?6?4uoo. h485~ 2200, 
11 2 4 ~i lj ij. ~~5011. 720'' 9624000. 7085, 2200, lB 220 I) I) • '-!~ooo. 12or: ~624ooo. 4585~ 2200, 
i9 l'J4Cii, 1~'40il. 720. ~6?4ooo. 1985~ 2200~ 
20 1 nco~ · 1 1 415~ 720. 9623771· o. 2200. 
21 16 3{11). 11415~ 720! 96?1559, o. 2200~ 
22 J62oo: 1!4)5. 120. 9619}48, o. 2200. tj 23 )75i.iC! l!ttl~! 720. 96l93}6o o, 2200. I 21f llJOU. l!41S. 72Q, ~619087, p~ 2200. \JJ 
2'5 158\Hl ll~t)5. 720. ~6JSB82. o· 2200. l..n ' . 'f 

i!415o • 
22oo~ 26 HSOO. 720~ ~610}Q0o 0~ 27 J39ou. !?B9C:, 720, 9624000. 0' 2200, 28 1(415. ~6i7226~ • l'tOiliJ • 720. . 0 ~ 2200. 

29 t4Ueu~ 1!415· 120~ 9612036. 0~ 2200. jO ~5100, 1!415. 720. ?607445, 0 21~~. • 
MAXIMUM DISCH~RGE Fon TH~ MONTH i5 ~!UlUO,CfS 

... 



\ y' ) . ·y 

~JA!'I~Il nE.GULATE~ li~ll~y 11'~ lHE YEAR 1961 
~101~1'! Of JULY 

i.iAY lJI·Jt'lE GULn TED HEG':!LATED AVERAGE. END OF DAY DAlLy END PF DAY 
DlSCI-JARGt· LJ.l ::>~ :iAilGE ~.lEAD ?TORAGE SPlLL \'lATER ELEVATION 

1 2JOOO! :?2/tOo 709· 'i266966o o. 2190o 
2 23000. ~23?· 710~ '93202}6. o. 2191· 
] 23(}01). ~22~~ 711, ~353463~ 0, 2192, 
4 2::i•JC o. ~2~~. 112. 9386767, 0, 2193~ 
5 23ll\lll. ~?.IU. 7i3~ 9420069. o. 2~94· 
6 2Jiji)0. ~201. 714. ~453389, o, 2195, 
1 23iJO!J, ~192. 115· 94~6726,; o, 2196, 
B 23:1~0. ~183. 1l6o 9520081· 0~ 2191· 
9 ?.3000. bl7S, 111. 9::)53454, o, 2198, 

10 23000· ~160, 1lbo 9566644. o, 2J99, 
. 11 Z:JIJliiJo l! 't 15. 719· 9601687~ o. 2199. 

••• 25000. 1!415 • 72u. ?616931, o, 2200, r.. ,., 
lJ 250tl!J, i.!~ooo. 720. ?o24ooo. 7585, 2200. 

l~ 25ll01J. 2~000. 720, . ':1624000. 7585, 2200. 
251J0i). c:;>ooo •. 120. ':1624ooo. 7585, 2200, 

lo z~ooo. 2~ooo. 720, 9t>24ooo. 7585, 22[i0. 
}7 zsoo:l. 2?nnu. 720· 9624000. 7585, 2200. 
11;1 2501JIJ, ~J(Il\l\, "{2(). 9624ooo. 7585. czoo '" l9 25(1~1U. c::?nou. 72o. ?o?4ooo. 7585. 22()0. 
20 250!!0. c':JOOO, 720· 9624000. 7585, 2;.)tJ (} ·~ 
21 25000. z?ouo~ 72u. ~o24oo.o. 7585, 2200. 22 zscoo!- 2~>ooo. 72U! '?6?4oo·o. 7585, 2200. !:j 23 25ilUO. <:?uoo. 720, 9b24000. 7585~ 2200. I 24 3031)(). :3~3011 •. 120. ':1624ooo. 12885, 2200, \....) 
25 2600\1. 2:?000. "120. 9624ooo, 8585, 2200. 0'. 
20 ?.5110(). 2~000. 720· 9624000. . 7585 ~ 2200. 27 25iiO:J. 2~ooo. 720. 9624ooo. 7585, 2200. 
28 zsuua. 2~01111. 720. 9624000. 7565. 22fl0, 
2'~ ;?651!0. ;2§500. 720· 9624000. 9085. c:r.:uoir 
30 25tiQ(J, 2?ooo. 721J. ~624ooo. 7585. 22VV: 
J l ('400U. z~ooo. 720. 962'+ooo. 6585, 22nfl .• 

HAXI~UM DISCH~ijGE fOH TH~ M~NTH IS 303o.O.CFS 



, .. ' ' I;' " ,• 

f·IGNf~• 01' AUGUST 

DAY UNR[riULI• fEU t!El>~LA! EO AVEHAGE EI~D OF DAY DAILy END OF DAY 
[llSCH.!IRGE. uiS;;rli\HGE HEAD ~fORAGE SPILL Wt.T(f"! ELlVt',flO~ 

'~ () :J !J u. 2~00J• "f2o. ':1624ooo. B51:l5. 2200· 
~ zoooo. 2~~(;00. 720. 9624000. 8585. 2200. 
] 2o:Jo!l. 2~(100. 720. 9624ooo. 8sas. 2200. 
4 26i!OO. z::·oco. 720. 96~4000. 8585, 2200. 
!:) ;>6U(l0, 2~:ooo. 720~ 9624000. 6585, 2200. 
6 26ooo. 2~iiG G. 72c. 9624ooo, 8565, 2200, 7 26oou. 2~nou. 72o. 9624ooo. 8585, 2200. 
8 ~6(JOU. z~ooo. 720· 9624000. BSB5, 2200. (} 26COil. ?.~ooo. 720. 9624ooo. 8585, 2200. 

111 ,?.6ij(l{J. 2~onu. 720. 9624000. es85, 2200. 
11 2600(). 2!~uoo. ./20. 9624000. 8585, 2200. 
l2 26ov:>. z:~ooo. "120. 9624ooo. 8sas. 2<~oo. 
13 26()(10. 2~noo. 72o. 9624ooo. 8585, 22QO, 
l '~ z6uco. 2~·0 0 u. 720· 9b24000. ssas. 2200. 
b 26r:C ti. £!~1 0 (I il • '(20. 9b24000. 8585, 2200. }6 I7UO'l· l!~+lS. r2o. ~6?3176. o. 2200. i 7· 1 7 {I II 0 • 1{4)5. 720. 9o22352. 0, ;:!200. 
il~ ]740(1. ll'+lS. 720~ 9622321. o. 2200. 1 ·:1 I8fiOO. 1!'4}:5. 720~ 9623481. o. 2200~ 
2U J'lu:,o. 1 '• J 0 0. 720· 9024ooo, 1585, 2200. 21 191)(!(\. 1?uo11. 720, ~624000. 1585, 2200, 
2i! 2 ill) [i (;. 2~lHJll, 720. ~o24ooo. 2585, 2200. 
23 220i/ll. 2<-!0UJ. 720. 9624000. 4585. 2200· 24 24tlCO. <?~BOO~ 720. 9624ooo. 7385, 2200. 
2~ 2470(1. 2:!7£10. 720. 9624ooo. 7285. 2200, L? 2b 203110. 2·:300, 720. 9624000. 2685, 2200. I 27 174JO. 1!415. 720. ~b23969. o. 2200. \....) 
28 l59{lQ. 1 !'41~. 120. 9620964. o. 2200. -...J 
2~ l4CG!I. lf41:;,. 720. ~615776. o. 2200. 
][I )410<). li415, 720. 9609200. o. 2200, 
J) 1 3BJC•. ~33~. 720~ 96?4ooo. 0, 2200. 

MA~I~UN PiSCHAHG[ Fo~ TH~ HUNTM I~ 2oOO<I•CfS 



).1 ·v 

WAfl:-1< 1lEGU~f1TEL1 UAILy lN THE YEA~ l'J62 
tWilFl qf JuLy 

DAY UI~HEGULAlE!J t{EG•~i,..\! EU AVE.f!AGE lNU Uf DAY OAILy END OF DAY 
D l SCHM<G£. LlL>::HAI~GE HE./.D ~TOl-lAGE SPILL WATER ~LEVATION 

1 327!iO• ? 1 a 1. 111· '1:,38527. o. 2197~ 2 2B:::oo. ~16~. 718. 95~2226, 0~ 2199, 
3 25:)00. ~q3~. n~. ?624ooo. o. 2200. 
4 24100· 2't!OO. 720~ 9624ooo. 6685~ 2200. 5 z5CJtiiJ. 2~900. 720· 9624000~ 8485. 2200~ 
6 272UU, 2~200. no. 9o24ooo. 9785, 2200. 1 27c:)u. 2!20U! 12o. ?6?4000. 9785~ 2200o a 274£'0. <!!4011. 720. 9624000. 9985. 2200. 9 2~uoo. 2<.:o.ou, 720, 9624ooo. loses. 2200, lU 262ou. 2~20.0~ 72o, 9624000. 8785~ 2200. 

l J 249UU. 2'' 900. 720· 9624000. 1485, 2200, }2 25 1tOU, 2?490, 720. 9624000. 7985, 2200, i3 2t.l3uo. · 2~3;)0. 720. 9624oco. loess. 2200. I '• c56UO. 2?600. 720~ 9624000. 8!85, 2200. 5 23iJil 0. 2~11110. 720, ~624ooo, ssas. 2200. j6 21700. 2l"fuu. (20o ~6?4000. 4285, 2200· 
~~ ca9Co~ 2':190ll. 720~ 9624000. 3485. 2200, 2cfr;u. 2~6Uii. 720, 96?4ooo. 5185, 2200, i9 2J;,uu. 2:!5Cu. ' 720. ?o?4ooo. 6085~ 2200. 20 2JOOO. 2JOOU. 720~ 9624000, ssss. 2200. 21 2720(1, 2?200, 720~ 96?4000. 9785, 2200. 22 3050Q. · 3:.50U, 720, ~624000. lJoes. 2200. tl 23 282 .)[J' 2~200. 120~ 9624000, 10785. 2200. l 2~ 252!1!1. 2~200. 720~ 9624ooo. nas. 2200. \.;,.) 
25 ~781!0, 2!aoo, 720~ 96?4ooo. 10385, 2200~ ~ zo 2fl~UO. 2~900, 720o 9624000, 11485. 2200~ 2"! 2b0(Jll, 2~00G, 720~ ?6?4ooo. as as~ 2200, 28 237(!0. 2~70Uo 720. 'ilo24ooo. 6285. 2200. ~·~ 2:)'+1.1 (l. 2~400. 120~ 9624000. 5985. 2200, 30 2'1-6()(1, 2tb00, 720. %24ooo. 7185~ 2200. 41 252()()! ~Szon. 720~ ~6?4ooo. nas, 2200, 

111\}(.jMUH 015CtiM~GC. fO~< HI~· MLlNTI-I P• 30500!CFS 



\' )I 
).._,:I 

WATER R~GULATEY D~ILy JN THE YEAR 1963 
~IONTI] Of. JUl. Y 

DAY UNREGULATED. REG~LATED AVERAGE 
OlSCHAf~OE I)~S~HAHGE HEAD 

·1 29ooo. !::36~~ 696, .. ' 2 31000, b353o 697o 3 30000, ~33~. Q99~ 
ft 301)00. 0326. 7oo, 5 30000. §313. 702~ 6 33000. 0299. 703, 7 ~5000! §2&!, 705~ a 37800, b268, 707, 
9 38000. ~25i, 709, 

!0 ltOOilO• ~233~ 711' 
11 42000. b214• 

H~; J2 HOOQ. §l95, 
p itlOOO. ~~7~. 717o 
i4 39ooo, ll415~ 719~ 15 J?oo9, J!ooo~ 720, 
'6 't3000, 'tJooo. 720~ h 47000;; 4?ooo. 720~ 
18. 49000. 4~ooo. 720~-
i~ 32000~ J~~oo. tzo' 20 30000. 3~000, 7211! 21 29000. 2?ooo. 7~0, 22 zaooP~ 2~ooo, 1?0, 
23 30000, JliOOO~ 720. 
(!'t 38QOil. J~ooo. 720~ 
25 39000. J'tooo! 720, 
26 350oo. 3~000. 

~~~! . 27 3~00Q, . Jlooo. 
28 27000~ 21ooo. no, 29 24000; 2~000, 720i 30 2411()0. 2't000. 12o, 
3~ 2~600, 2~600~ 720o 

MMI"!UM D~SCitA11GE fOR THk MONTH' IS 490~0~CFS. 

) 

ENL> OF DAY 
- ~TORAGE 
8859746. 
S908633o 
1;1955564. 
9002520. 
9049502. 
9102462, 
9159,.9, 
9221962. 
9284936, 
?351911~ 

l..- 9•229'~o. 
~4?7875, 
~5~6948. 
9609760, 
?6?4ooo. 
9624ooo, 
96z4ooo~ 
-~6?4000. 
9624000. 
9624000. 
~6?4000, 

..... ~6?4000o ~--- · 
9624000. 

. ~6?4000. 
~o?4ooo. 
9624000. 
?6?'+000. 
9624000o · 
~6?4ooo, 
962'+ooo. 
~6?4ooo. 

DAILy 
SPIL.L 

o. 
0~ o. 
0~ o· 
. ' o. 
0~ 

0~ 
0 
o' 
' 0, o· 

o! 
0' 
' J958~, 

?5sa5• .. 
29585, 
~1585. 
14585, 
i2sas. 
11 sa5; 

- •osas~ 
12585~ 
?oses. 
?'1585;. 
17585, 
•Jsas~ 
9585~ 
6585~ 
6585, 

- 6185, 

')}' 

E~D OF DA.Y 
WATER ELEVATION: 

2176, 
Zf78o 2 79, 
2181 ~ 
2182o 
2184. 
2186. 
2ia8. 
2190, 
?192, 

219:· 2 9 • 
2198, 
2zoo. 
2200, 
2200 •. 
2200~ 
2200. 
2200~ 
2200. 
2200, 
2200~ 
2200~ 
2200, 
2200~ 
2200. 
2200. 
2200~ 
2200o 
2200. 
2200o 

i· 
I~ 
i· 

1

;. , 
., 

i ... 
·:·1· , .. 

!''l 
' 

; i 

li 
I 

I I 

'·I 
i I. 

i''l 
I I 

!.., 

~,~:li •• \,j) .. 
\,() .. 

n 
I I 
111! 

1: , .. 
r·: 
II 

!i 
I'· 

!.1 
I· 
1:: 

!.' I. 

1·: 
,:,. 
I ' " 



PAY 

l 
2 
3 

.4 
5 
6 
r 
8 
9 

lQ u 
p 
lit 
15 
to 
J1 
18 
l9 

. 20 
21 
22 
23 
24 

. 25 26. 
27 
;!~-
29 Jo 

--~· 

!'' 

UNREGULA TEP . 
OlSCHARGt:: 

26000· 
30000. 
35000~ 
32000~ 
)1000~ 
3oouo. 
28000. 
25000, 
~HlPO. 
~oooo, 
21000. 
21ooo: 
20000. 
20000~ 
21700~ 

. . 226oo. 
-zz8oo. 
246oo; 
25900~ 
24000~ 
22300. 
214(10, 
23300. 
23000~ 

2iooo: 
22aoo. 
23100. 
~1700~ 
t9Joo. 
17300~ 
l65CO~ 

1-lUIHI: Of AUGUST 

HEGY.LATED 
DIS!;HARGE 

2!:!ooo. 
J~·ooo. 
Jbooo. 
3.f000~ 
31000~ 
3uooo~ 
z?.ooo. 
zoOfJO. 
2looo~ 
2liQ00, 
2iooo. 
21ooo. 
2L·ooo: 
zOooo. 
zhoo. 
2~600 • 
2cBOO. 
2~6oo: 
2~900~ 
z<rooo. 
2?300. 
21400. 
2JJ00, 
2~000~ 
21600, 
2~800, 
2JlOO. 
zfroo. 
1'77300. 
1.415, 
J[415~ 

~AXIMUM D~SCHARGl fOR TH~-MONTH IS 

AVERAGE 
.. HEAD 

720, 
rzo, 
720, 
12o, 
720~ 
no. 
12o;. 
720, 
120. 
1?0,. 
120. 
720~ 
72o~ 
720! . 
12o. 
120~ 
tzo. 
1zo~ 
720~ 
720o 
1?0.' 
720.-
720; rzo; 
us:-

. ) ' 

120, 
-120' .... 
7!20, 
720. 
1?0~ 

35000•C:FS 

END OF DAY 
.. HORAGE-

9624ooo. 
9624000. 
9624ooo. 
9624ooo. 
9624000. 
.9t~24ooo. 
9624ooo. 
9624ooo. 
~6?4000, 
9fl24ooo. 

'9624000. 
9624ooo, 
9624ooo. 

t__ ~624000 • 
9624000. 
9624ooo. 
9624ooo. 
9624ooo. 
~624ooo. 
9624ooo • 
96?4000. 
9624000. 
9624000. 
9624000, 
962~tooo· ......... 
9624000. 
9624ooo, 

.9624ooo. 
9624000~ 

'9623771. 
~6?1955. 

D(IILy 
SPILL· 

8SB5, 
l258SI 
Ps8s; 
Hs85;; 
1~585~ 
12585~ 
loses, 
7585~ 
3sss; 
2585~ 
3585~ 
3585~ 
2585,; 
;:!58!:)' 
lt28S, 

·5185; . 
5385; 
7185~ 
B4B!io 
6585~ 
lt885, 
3985, . -
sees; 
sses, 
4185~ 
5385~ 
5685, 
4285j 
1885 . 0 

il 

'Vc 

END Of DAY 
WATER ~LEVATJ(}N' 

. 2200. 
22QO; 
2200, 
2200i. 
2200o 
2200~ 
2?00~ 
2200. 
2200~ 
2200~ 
2200, 
2200~ 
2200o 
2200! 
2200~ 
2200i 
22oo. 
2200, 
2200~ 
z2oo; 
2200, 
2ZoO,; 
2200~ 
2200, 
2200~ 
2200~ 
2200, 
2200i 
2200~ 
2200, 
2200, 

-,, 
I' ,. 

' 
i i 
~:1 ,._., 

fj-
1. I .. 

u 
"1_;,--
~ 

"I -j·,, 
I: 
. I 

~ 
j''i 

I' I; 

~
1 ~ 1 , 

. I 

., . 

' 

-,~ 
:·1 

'-'· i ;! 
I i 
! . 

~I 
i: 
i. 

~ 
l 
[ 

,l~ 
~ I 



.... _.Y 

WArlH pEGULATE~ DAlLY JN THE YEAR ~905 
NONT':_i 0~ AUGUST 

PAY UNREGULATED REG~LA1ED AVERAGE 
DlSCHARGE OIS~HARGE liE AD 

1 24200· 1 J415. 1l9.1 2 23000, 11415. 720p 3 22900. 2?900, 720o 
4 21900• 21900, 720~ ··-
5 }9700. ~~700. 120. 
b i7500~ tfsoo. 120. 
7 I66oli' nH5• nu~ 
(! }6700~ • !itl5~ 720; 
'J IB3oo, 174)5, 120, 

10 . 226oo; 2~6oo; 720~ '. 
26300, 2?.300. 720~ 11 

12 264QO. 2!?400. 720~ iJ 275QO, 2!500~ 720~ l4 21HOO. 2tilOO, 720· ts 3l10U! ,li7oo~ 720, 
i6 326oo. 3~600, 720• 
17 33600~ .JJ600. 720· 18 328(11). 3?aoo. 120;. 
i9 277oo. 2!70oJ~ ·720~ 
zo 251 q 0 •. 2~}00~ 120~ 
21 213oo, 21300. 720. .. 2~ .}9400. ~~400; .... 720~ .. -. 
23 }5900. 11415, 720. 24 ~64oo;. 1?415, 120~ 
25 I6Boo. ll'tl5. 720, 
26 i4600. ii41S~ 720~ 27 )270!1! lltt-15. 719~ 
28 119oo. 1223. 720~ 2':! ~ 04 OQ ~ ~!4-!Sr 12o; JO 10000. ~985. 720o :n JOOQQ~ ~{US. 720~ 

MAXlMUM D~SCMAHGE fPR TH~ M~NTH IS 3~60Q!CfS 

END OF DAY 
. . ~TORAGE 

9603894. 
9614911. 
~6?4000~ 
9624000, 
9624000. 
9624000~ 
~6?2383• 
9620964. 
9.622718, 
9624ooo. 

f._ 9624o'bo, 
~6?4ooo. 
~6?'1-ooo. 
9624000. 
~6?4000, 
96?4000i 
9624000. 
?6?4000, 
9624000. 
9624000, 
96Z4oo,o ~ ·· 

. ~6?4000. -'---
9620994, 
9618960, 
9617759~ 
96li2l75. 
9692822. 
96c4ooo~ 
'?610085. 
9624000, 
9609292. 

DAILY 
SPJL~ . o. 

o. 
5485~ 
4485, 
2285~ 

as~ 
0' .. 
0, 
o' • 5185; 

sees~ 
Q985~ 

lOOBSi 

l' 0685~ 4285, 
is1ss~ 
16jes; 
JS385, 
lo2e5, 
.7685i 
38855: 
198 • 

o, 
0 
' 0, 

o; 
o· , .. 
0 o: 
0~ o, 

,1/ 

END Of DAY 
WATER EL~VATION· 
.· . 2199, 

2200. 
2200, 
2200. 
2200. 
2200~ 
2200. 
2200~ 
2200. 
2200o 
2200, 
2200~ 
2200, 
22oo. 
2200, 
2200, 
2200~. 
2200, 
2200~ 
2200~ 
2200, 
221)0, 
2200. 
2200. 
2200i 
2200. 
2199, 
2200~ 
zzoo• 
2200, 
22oo; 

''I 
I I 

::1 

I~-... , 
i I ., 
l~i 
1

,, 

~l 
1.· I 

II 
j ·I 

I 
j: 

~
!, 

~ ~ 
" 

~F .--, ' 
., :~ 

··i ' 

~ 
. ! 

. I 
I 'I I . 

I I . 
. iJ 

:·1 
'" I 

~ 
. I
'· 

i 

! I 



_].J 

MONT~ 0~ SEPTEHHER 

PAY UI~REGULATEO REG~L.ATED AVE~AGE 
D.SCHARGt::. OIS~HARGE HEAD 

1 9~00· GJ8~. 720~ 2 9460. lfitl~~ 720, 
~ 93BO. 1445. 720. 
't 92BO. ~!415. 720t 5 U300, J165. 720· 6 21500, zlsoo. 12o. 1 269(JQ~ 2~900~ 720! . 
a Jg1oo. 311100. ns: 9 2 sooT 2~500~ 

lll 24800· 2~800, 720~ 
11 23200. 2J200. 120~ 12 21000. zJooo. 120~ 
i3 1·11oo ~ i{700. 720, 
14 i6400. H415~ 120;. 
15 i6Joo~ l!4i5. 720. 
l6 167oo, 11415. tzo, · 
17 l7lUOo i?4J5. tzo; iS IB3oo. ~!41~. ' 120~ 
l~ l94ou~ 1!415, 120. 
20 20100, 2YlOO. 720o 
21 20200. 2~200. 720. 22 20800. 2~800. 720o 
23 21500; 21500, ho~ 24 22200. 2?200~ 1?0, 
25 ... 221oo. 2~700~ . 720, 26 23400. 2~ttOO, 720o 
27 26000. 2~01)0. 120, za 23~uo. 2~100. 1Zo. - . 
2~ 20600. 2iloOO. 720o 
~0 p3eoq. 1!4\5, 720, 

.... 

MAXIMUM DJSCHA~G~ fOR TH~ M~NTH IS 30lOO,,fS 

~NO Of DAY DAILy 
~TORAGE SP.L.L 

9&24ooo. . 0 - .... 
~698260, o: 
9624000. 0, 
~oiHB64, 0 ~-
9624000 •. 0, 
9&~4ooo. Ito as. 
9624ooo. 9tB5; 
9624000. 1~68~~ 962tto 0o. OB · . . . 
9624ooo. 6385~ 
96~4000. 5785~ 
~&?4000, 3585~ 
9624ooo. 285~ 

l .... 9621986. 0' • 96i9774. o· .. 
~6iB354o 0 
'J611729o o: 
~6~9483, 0 .. 
~&?3420. 0 •. 
9624000, 2685, 
9624ooo. 2785, 
96?4ooo. 3385~ ... 
9624000. 4085~ 
9&?4000~ HaS~ 

--. 9624oo'o.----- 5285, ... 
9624000~ .. 5985, 
9624ooo. 8585~ 
~o?4ooo. 5685 i .. 
9624000. 3185~ 
?6?0796. 0~ 

~ v' 

END OF DAY 
WATER ELEVAHONi 

2200o 
2200, 
2200, 
2200i 
2200~ 
2200, 
2200! 
2200~ 
2209, 
2200~ 
2200, 
22oo; 
2200~ 
2200 • 
2200, 
22oo; 
2200~ 
2200, 
2200• 
2200, 
2200, 
2200. 
2200~ 
22op; 
2200. zzpo. 
2200. 
2200. 
2200. 
2200, 

::1 
1·: 

.. J· 

f I 
·l 

l·i 
-!I 

! i 
j 

i i 
; l 

: i 

!:·1 i . 
, I 

' 

~j: 
11"1 

. f\)1·'1 
-'·j 

~ .·, 
. I 
. I 

I·: 
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1

··1 
d 

,i 
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r: 
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)/ 
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WAfER REGULATEU DAILy lN HIE YEAR 1967 
1-iONTI.:! ot:· AuGuST 

I. 

! DAY Ul'lREGULATED REG~LA!ED AVERAGE ;Nu OF DAY DAILy END OF DAY i· DISCHARGE OIS~HARGE HEAD ~fORAGE SPILL WATER ELEVATION I· 1 27400· b743o 704· 'H40}90o 0 2185. .. 2 30BOQ. §no. 706. 91ti7932~ o. 2187. r,, 3 28900. ~71~. 101. ~2~1933, o. 2188, 
J· 4 25600. !?70~· 709. 94:!69412. o. 2189, i::· 5 242GO. ~69~· no. 93~4134. 0~ 2190, 6 23001)~ !;!68~. 7U. V3~6496, o· 2191, • 1 218oo. ~675. 112· 9366496, 0, 2192. a 21800. ~66~. 713· ~3~6512· 0, 2193. 

9 23800. 0657, 714. 9430514. 0, 2194, 10 . 28000! . §64~. 115· ?4?2868 • o. 2195, 
11 32700T 0633o 716· .t .... 9524572. o. 2197. J2 33600, §61~. 718. ~5?Boa9, 0 . 2199, • 13 40200· 1!415, 1'19. ?6~3282, 0~ 2200. 
i4 69400. 6~401!. 720· 9624000. sA9a5, 2200. 15 76000, 7§ooo. no. ?624000. ~ 585~ 2200, 
16 624!}0o 6.:!400~ 72o. ?6?4ooo. ;4985, ?200~ 
17 57500~ sisoi.l~ 720· 9624000. 40085~ 2200. I 18 4500[)~ 45ooo. 120, ~6?4000, ?7s85, 2200, 19 372oo. .3{200. 720o 9624ooo. 19785~ 22[)0, 20 32600. 3~600~ 720~ ?624000, ~!HBS~ 2200. 
2J 30800. 3uaoo. 720. ?624000, .3385, 2200, 22 29700. 2~700~ .. 720, , ?624o0o ........ -··· ~2285;; ·-· .. 2200• 

~· z3 29600. 2~600, 720· ~624000. 12385~ 2200. I 24 27900. 2!900, 720, ~6?4000, J0485, 22(!0, 
\....) '· 2;i 262oo. 2~200. 720~ 9624000. 8785. 2200. 26 23aoo! 2~600. 720· 9624000. 6185, 2200, I 21 22100. 2~10.0. 120. 96~4000, 4665, ~200, 26 21301). 21300, 120• 9624ooil. · 3885, 2200. 

1:. 
29 20000! 2~000~ 720· 9624000. 2585~ 2200. 30 l9100. 1'?100~ 720. ~6?4000. ~ 

I ' 1685~ I 2200. 
3~ 189oo. 1~900. -·no. ~6?4ooo. 1485; z2oo~ I' 

-
MAXIMUM PJSCHARGE FOR TH~ MONTH IS 76000oCfS 
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A DAILY REGULATION FUR SPILL 
~ SUSITNA RIVER AT ~dLD CREEK WITH WATANA OAM DATA 
~ HYDROPOWtR + FLOOD CO~TROL AT 900~000 ACRE•Fl - NO FORCAST 
~ 31 30 31 31 28 31 3b 31 30 31 31 3~ 

-~ __ o~oeo o.oaa o.o97 o.l~6 o,o9o o,o9' o.oe1 o.ors o.o69 9,Q69 o.o1' o,o77 
·o J7ao · 181~· 19~o · l9so 2ooo zo56 21oo 21~0 2200 2210 

Eloooooo I3ooooo 2333otio J160ooo toooooo 51~oooo 64ooaoo aoooooo 9624ooo 9¥99999 
__1:1_: __ J;JlJ859 · · lHio 9624ooo 9oooooo o.ao · 3o99743 · · s 

}956 ll 12 9334953 
~ll 1956 3Iooo 3Iooo 3iooo ~~ooo 

--~ll- 19.56 26ooo 26tioo 26ooo 2tiooo 
. ~-·· J95~ J~OQO lBOOQ J8000 !U090 
. ~-2 1956 I6ooo 16otio l6tioo 16oob 
--~12._1~5& .25orib 2sooo 2Sijotl zsooo 

~12 l9s6 l~Qoo 1~ooo 14ooo 14000 
I , . 19~9 .. 11 12 8835638 

-~ll. l~S~ 254oo·2sooq 24ooo 241ioo 
~'' 195~ 211oo 228oo 233oo 2Sooo 
~11 i9s9 59100 512oo 4sooo 43ooo 

-~H-)~5~ 'Hooo. 3sooo ~sooo 32ouo 
~12 195~ 13200 12700 12400 12200 
~1? J959 10800 llOOO lU400 lU40U 

--·L ___ :_ . .}962 . -11 . 11 9563333 
~~• 1?62 27Joo·zasoo 3o6oo 23ooo 
~il i962 23ooo 2Jooo 2~ooo 23ooo 

-MiLi~62 i:!3ooo 2Jooo 23ooo 23ooo 
I . 1963 ll 11 9371622 . 
~11 1963 26ooo'3oooo 35ooo J2ooo 

---~H L J~63 2oooo 2ooop 211oo 22600 
~•J •963 216oo 22Brio ?3loo 2l7oo 
1'' . 1967 ll 12 9000000 

_j~l-l~~7 274oo 3oa~o 2B9oo 256~o 
~1i 1967 4o2oo 694oo 76ooo 624oo 
~lJ J967 262oo 236Vo ??1oq 213oo 

-·~1Ll~t~1 l93oo 253ou :uaoo 31Boo 
· ~~2 · 967 l56oo 144tio J43oo 13Boti 
~~? 1967 976o 952o . 934p ·92oo 

31000 
26ooo 
lBQOO 
16000 
2sooo 
14009 

22000 
26000 
46ooo 
2"1401) 
12000 

965!1 

3100U 
26001J 
lBOO~ 
160Qj 
~~OOw 
l400IJ 

1970u 
2900.J 
37000 
2460\1 
1130\1 
~120? 

Jo6oo 
26000 
18000 
16ooo 
ZbOOU 

1H6oo 
38ooo 
39ooij 
22~00 
}lOOO 

Joeoo 26orio 26ooo 26ooo 26ooo 
26UOO 21100 lBOOO IBOOO lBQOO 

16ooo 16ooo 16ooo 25ooo 25ooo 
25000 14ooo l~OOO 14000 14000 

167oo 17otio 1T6oo 1B8oo 2o2oo 
;1400 40QOQ ~~900 40000 5970~ 

21300 19800 ·~700 15100 13~09 
lJ009 1os~Q 9960 1o1ob~iosoo 

23oou 23oo~ 2~ooo 23ooa 23ooo 23ooo 23ooo 23ooo 
23ouo 23oo~ ?~ooo 23ooo 23ooo 2Jooo 23ooo 23ooo 
23bQO ~joo~ 2~oo6· · 

l1oJO 3oaou 2Booo 25ooo 21ooo 2oooo 21ouo 21000 
22aoo 246ou 2~9o9 24ooo 223oo ~l4oo ?33oo 23ooo 
l9J~o 17300 lbSoo 

24200 
5-,:soo 
2oooo 
Jo~oo 
i3200 
8660 

23000 
-4Soo(l 
l'HO~ 
3030u 
i2soe 
·844y 

zleog 
372oo 
~~~Oil 
~~40Q 
1?4oo 

21800 23800 28000 32700 33600 
326oo Joauq ~~1o 0 29aoo 279oo 

2sooo 219oo J96oo 11aoo l65oo 
124oo 11eo0 lJ2oo l06oo 1o1oo 

,V 

.. 

I"' 

'1:. 
·" 

f'l , .. 
"I 

l.'. 

I" I, .. , 
~ .. 

.,., 

" 

,, 

" 



. PAY 

... l 
~ 
4 

·-·----- ---~ 
5 
4 

-·---·-. ··-· 7 
a 
? 

lD 
u 
12 
13 . 
14 
15 
io 
i7 
• a 
19 
20 
21 

·-·----·- .. -· .. -2 2 
23 
24 

-· 2S 
26 
27 

---·--·. ·-· 28 
29 
30 

·-·--·- 31 

I' 

UNHE3ULAfED 
DlSCHARGE 

31000.• 
3lOilQ, 
31000, 
3UOO! · 
31000. 
~•ooo. 
30690~ 
30800~ 
a6oqo. 
26000· 
26000~ 
26000. 
26!100, 
26000~ 
2600ii~ 
26000~ 
26000, 
26000~ 
26000. 
26000~ 
21100. 
18000~ 
IBooo. 
16000. 
iaooo~ 
iHOI,IO. 
PlOOO· 
18000. 
1800U. 
18000~ 

l8<Hio~ 

DAILY ~EGULAT~ON FOR SPILL 

SUSJJNA RlVEA AT BOLD CREEK WITH W~TANA DAM QATA 

HYUAOPOWEA t tLOOO COIJJAOL AT gOOOOOp ACRE•fl - NO fORCAST 

WATfR REGULATE~ D~ILy I~ THE YEA~ 19~6 
. MONT~ Of AUGUST . 

REG~LATEo AVERAGE END OF DAY 
Dl~CHA~GE HEAD ~TORAGE 
. 1§58~. n2.· 93~3340. 

~~68~. 712~ 93~1727. 
i~66~~ 713~ 94?0114. 
1~68~. 1H, 94't8501. 
ic&8B, 715. 1..~ 9476BS7. 
1§68~, n6, ~505274. 
1~68~. 717, - 9532868. 
Jb686. 11Bo 9560858. 
1§68~! ne, 95?9328, 
166SJ, · 7l9o 9597797. 
1§68~, 719~ t;l616267o 
z~ooo. 120~. 9624ooo. 
2~00IJ, 720 ... ~624ooo. 
z~ooo. 12o; 96?4ooo. 
2~ooo, 12o; '>'624ooo. 
2~ooQ. 720, 9t~2't-oob. -~·-
2~000~ 12o; 9624ooo. 
2~000· 720~ 96?4ooo. 
2~ooo. 720. 9624000. 
2~ooa. 720~ 9624ooo. 

.2llOO. 720~ 9624ooo. 
H!ooo. t2o~ "'624ooo. 
l!'!ooo. 12o. 9624ooo. 
t~ooo~ 720. 9~24000. 
l~ouo. 72o~ 9624ooo. 
lt!OODo 720. c,I624000. 
i§ooo. 720~ 9b?4ooo. 
~~ooo. 720, 9b24ooo. 
1uooo. no. 9&24ooo. 
1~ooo. 720~ 9624ooo. 
l~oou, ?20~ '>1624000. 

MAXIMUM DlSCHARGE FOR TH~ MONTH JS ~6qjjo.cFS 

DAILy 
SPILL 

0~ 
0' .. 
o. 

- ~ ~ ·····-

o. 
o. o· .. o. 
o. 

--o •. 
0~ 

9312: 
9312~ ... 
9~J2, 
9312, 
9312~ 
9312, 
9~12. 
9312, .. 
9312. 
H12, 
J3i2·-··--·---· 
1312; 
1312, 
1312. 
J3J2~ 
1312; ... 
1312~ --·- . ,· 
1Jic~ 
1312; 
1312. 

v 

END OF PAY 
WATER' ELEVA OON, 

. 2192, 
2193, 
2194, 
21951 
~195. 
2196, 
2197, 
2198~ 
2199., 
2199~ 
2200o 
22oo. 
2200t 
2200~ 
22001 
~20Di 
2200~ 
2200• 
2200~ 
22oo. 
2200, 
~200. 
22oo; 
2200, 
2200~ 
2200. 
2200~ 

• . . 2200 ~ 
·2200. 
2200, 
2200. 

. .... 

" i,, I, 
r:: 

~
1:~ 
. 

. •: 

' 
. .: 

" 

;;1[1 



)) I y 

MONT~ Of SEPTEM8E~· 

•' -. 

DAILy r~ PAY UNREGULATED REGUL.(IfEO A-VERAGE E!'ID OF DAY END OF DAY 
QP!CHARGE DIS~HA.HGE HEAD ?TORAGE: SPILL ~ATEfl EL,.EVA HOfllt 

-~--·---· l H>OOO. lb688,- 720. ~622635. -~ ~- ---- .. 2200. 2 16000~ J~6B~, 720, 9621270~ 0~ 22Q,O ~ 
3 16(100. 1bt>B8, "120 ~ 961990!:>. 0~ 2200. 

-:---:-----·-·· 4 ----·· !6ilPO~ 1 t;ba·a ~ 720.- 9618540. I)~- ...... 2200. s ~61100, H6B~. 12o, 9617175. o. 2200. 6 l60oo. Jb6ea. 720~ 9615B10o o. 2200~ -· ------ _, __ -- 7 -... ·---. 16000. 1§68~·. '72 0. ' . ... 9614445· ...... .... , .. o; .... ·- 2200, 

r 0 }6000. 166BB, 120. 9613060. o. 2200, " ~ 16000~ ~~6BS.o 720. 96U ns. o· 2200i 1~ 

: ~ lQ 16000. lb688. 720~ '1blOJ50o .. 0. 2200, If, 

11 25000~ 25ooo~ 720. 9624000~ 8312~- 2200, J2 25000~ 2~0001 120. 96?'tooo. 83J2~ 22~0; ________ , 13 ..... 25000. ---. 2~ooo. 720o ··· 9624000. .... - 8312~- .. -. 2200. 14 25000. 2~000. 12Q. . t..~ ~62't(JOO~ 8312~ 221)0, 
15 25000. 2:Jooo. 720. 9624000, 8312. 2200, I<·' -------··· 16 zsooo• 2~ooo; 720~ 9624000~ . 83~~, ..... 2200, 
l7 25000. z5ooo. 1zo; ~624000. 8312. 22oci~ 18 25000. 25ooo~ 720. . 9624000. 8312~ 2200. 

-------' .9 --- 25000~ ··-· zsooo. - 720. 9624ooo, 8312;---- . . 2200. 2o 25000. 2~ooo; 720. 9624ooo. 8312~ 2200~ 21 ~4000! l~6B~~ 720; 9618668. 0~ ~zoo; 
22 14ilOO. 1b688. 720. 9613336. (l ~ .... 2200, 23 14000. 1§68~; 720, 9ooaoo4. . ' 0 ~ ~200~ 24 i4000~ 1~688. H9~ 9602672. .. 0- 2199, • -----·-·· .. 25 HOOO. i~6813! 719; ~597 3'40 ·"'-·· 0 ~ .. - . 2199, 

~I .. 26 ~4000. ~~68~· 719~ 9592ooa. o, 2199, I ... 
27 140CO, 1~68~. n~. 9586676. 0~ 2i99 • .{::"' 

. 28 HQOO, 1~68~~ 119, 95~1344. 0.; 2199, oo·:: 
29 HOOD, l~o81;'!. 719,; 9576013. 0~ 2199. JO •'tQOo. lb68~. na~ 9570681. o, Z198, 

·--·-·--.. -·- - -· .. -· 

MAXI~UM DlSC~ARGE fOR TH~ MONTH IS c50QO,~FS 

.···· 
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~ATER REGULATE~ OAILY lN THE YEAR l962 
H-·~~· •• Oo WJNTrl 0~- AUGUST 

---------
D~Y UNREGULATED HEGULATED AVERAGE 

DISCHARGE. DIS~HA!'iGE HEAD 
;c----,·-'c-:··-· ··1 27100.- lb68tl, 7l8o 

2BSoo~ 1(;)68~, 719. 
3 3o6oo. 3v600o 12o. 

------------4 -· 23000~ 2Jooo. 720o 
5 23000. 2Jooo. ·r2o. 
6 23orio. 2Jooo. 72o. 

----- ...... 7 2Woo~ 2Jooo, 72o. 
~ 23000. 2Jooo. 720. 
9 23UOOo 2Jooo. 720~ 

-----·- lq 23000~ 2Jooo, 720; . 
11 23000~ z.jooo. '120. 
t2 23ooo. 2Jooo, · 12u; 

----·--· 13 2300!l, 2Jouo. · 720t 
i't 23000~ 23ooo. 720~ 
iS 23000. 2Jooo~ 720. 

------i6 23000. 23ouo. 720o 
11 23ooo. 2~ooo. 720. 
18 23000~ 2J000~ 720~ 

-- --- ------ i 9 23000. 23ooo. 720. 
211 230oo. 2:1ooo. 720. 
2l 230011~ 2.::1~00, 720~ 

----- - --· 2 2 -· .. 23UOO~ 2Jooo. 720~ 
23 23ooo: z~ooo. no. 24 23opo: 22000. 720~ 
25 2:1ooo. 2~000, 12o. 
26 23000. 2~000~ 72o; 
27 23000~ 2~ooo. 720, ______ -2B 2Jooo; 2.3ooo. 720~ 29 23000~ 2~ooo. 12o, 
30 230GO. 2jooo, 72o, 

--·-···- .. -- Jl 23000. 2~ooo. 720~ 

---oOoOOM .. HAXII'IUM DlSOiARGE fOR Th.-= MONTH IS 30600oCFS 

-0000 M-·-· ··-

) 

DAll-Y El'lD OF DAY 
STORAGE SPILL 

9583984. 1,1 ~ .... 

9601413. 0~ 
962'tooo. 13912~. 
9624000, 63i2• 
9624ooo. 6312. 
9624ooo. 6312. 
9b24000, 6312~ 
9624000, 6312, 
~~?4ooo~ 6312~ 
9b24(100;, 6312~ ... 

l.- 9624QQO, 6312, 
96?4ooo. 6312~ 
~624ooo. 6312. 
9624ooo. 6312. 
9024000. 6312, 
9624000. 6312, 
9624ooo. 6312. 
9624000. 6312, 
9624ooo. 6j12, .. 
9624ooo. 6H2, 
9o24ooo. 6312. 
9624oo'o. ~- 6312~ 
9624ooo. 6312. 
9624ooo. 6312. 
9624ooo. 6312~ 
9624000, 6312, 
?6?4ooo. 6~12, 
9624ooo. 6312; 
9624000. 6312• 
9624000, 
96?4ooo. 

j I 6312~ 
6312~ 

).J 

~NO OF DAY 
~lATER ELEVATION! 

2199. 
2199. 
2200. 
22QO. 
2200, 
2200. 
2200~ 
2200~ 
2200i 
2200~ 
2200~ 
2200~ 
2200. 
2200. 
2200. 
2200~ 
2200. 
2200~ 
2200. 
2200. 
2200. 
2200. 
2200. 
22oo. 
2200• 
2200. 
22oo. 
2200. 
2200, 
2200, 
2200. 

, .. 

r 
,_. 
0: 

i·· ·'· 
1·-· 
i'"l .. 
;:1 
·" 

1'. 
!-' 

d .. 
-.I· 
U\1· r--:,1 

1.-' 

:~I 

·,: 

,_. 

::IJ 



p~y 

1 
·~ 
3 
/t. 
5 
~ 

-.... ·.,·-.c-·······1 
8 
9 

... -10 
p 
12 

-----·- .. i3 
H 
15 

.... j6 .. 
17 
~~ 

·---- 19 
2Q 
Zl 

... 22 
2~ 
24 

-----· -·- -· 25 
;:!6 
2'1 

. 28 
29 
30 
JJ 

(l 

UI~REGUL.ATED 

DISCH~RGE 
2PII(I(~o 
300CO, 
350.00~ 

. 32000· 
3Jooo: 
31iOOO. 
28000 •. 
25000. 
21000~ 

20000. 
2) I) 0 0, -, 
2~000~ 
20000· 
200(.!0,~ 
2!100, 
22600~ 
22800. 
2460P,~ 
259QO, 
24000. 
2C!3UU~ 
21400. 
2J3ou; · 
23000~ 
21600. 
2i:::800! 
23100. 
217oli • 
19300. 
P~!lO. 
l650Q. 

WATEil REGULATE~ DAILY IN T~E YEAR ~96~ 
MONT~ 0~ AUGUST 

HEti~LATED A.I,IERAGE 
uiS~HAflGE t-IEAIJ 

1!?68~. 7l3o 
l?,688.• 713~ 
lb688, 714; 

. ... 1~68~~ . ns~ 
10688. 716, 
i.:i6ea. 1P~ 

.. '• ·-··-· 1~68~. na, 
1bo8B, 71Bi 
1§688~ 119, 

... i~68~ •. 7l9~ 
lo6f:IO, 119· 
~q68~~ 119~ 
1 ~!66~. 72o, 
10683. 720~ 
2l700. 720. 
22600. "720! -
22aoo~. 720, 
~~6QO, 720! 
2!:l9oO, 120. 
2~ooo. 720~ 
2~300~ 720. 
214ou. 720. 
2~300, 720, 
2~ooo. "120, 
2~600~ 720~ 
2~llO(). 72o. 
2~100. 720. 
21700. ·720; 
1 'lJOO • 720, 
11300. 7FO~ 
l~68~. 720. 

~AXJMUM DISCHA~GE fOR TH~ MONTH JS 25900·~F~ 

'- -~ 

EN.O OF DAY 
~TORAGe; 

9390092. 
9416495. 
9452816, 

. 94~3186, 
~511573, 
95J.1'976, 

. 9560413. 
9576899. 
95~5451. 
9592Q20. 
96005'72. 
9609125, 
96!5693. 
96?2262. 
9624000, 
9624ooo. 
9624000. 
41624000~ 
9Et.24ooo. 
9624ooo. 
9624ooo. 
9624ooo .-..:....-
96?4ooo. 
96?4ooo. 
9&24000. 
9624ooo. 
9624ooo~ 
9624000. 
9624000. 
96?4ooo. ', I 

9b23627, 

. v· 

DAILy END OF DAY 
$PILL I'I*'TER ELEVAHON· 0 •.... -- . . 2193, 

0 .. 2194o 
0 2195, ........ o! ........... ··- . ·2196' 
0~ 2197~ 
Q, 2197, 

··- - - 0 ~ ·- - " ..... 
2-196' 

0~ 2199~ 
0 -·• ~199~ 

·- 0 ~ - ... - .. 2199. o, 2199. 
o· 2200 I. • · 22oo. I)~- .. --· 

o. 2201), 
5012, 2200, 
5912•··- 2200. 
6112, 2200~ 
7912~ 2200, 
9212 •...... 2200~ 
7312~ 22oo; 
5612. 2200· 
4712~ .... -. 2200, 
6612~ 2200, 
6312. 2200~ 
't9J2~ ?20Q, 
6112~ 2200i 
64}2. 2200~ 
5012~ -- 2200; 
2612~ 22oo. 

612 •. 2200• 
Q,- 2200~ 

--

I', 
' 

. !'' 
" 

" 

~='I" 
~,·:: 
N' 

" ,, 

II 



1/ 

wATER REGULATE~ DAILy IN THE YEAR 1967 
-·---· - ...... f.1Q"!TIJ Of AUGUST 

----·--. •.. . ··- -· .... 
PAY UNRE~ULATEU REu~LArEo AVlRAGE 

DlSCHARGE DIS~HARGE . .. ~~A.P 
-----~---- --~- ............ 27400· 1~68~. 7!Jl! 2 31J!lGO· io6SH. 702. 3 2B9oo; 1§688~ 7Q~· 

4--··--· ··-· ... 25600. -16688. .. '(03; 
5 24200. i~68d~ 7Q4. 
6 23000, 1~68~~ 704, .7 218liU, !!l6813, 705. 8 21801). ~~68~~ 7os~ 9 "23800~ 1b688, 70!?· 

--·-·---10 .... . 28000. 1~68~. 706. 
it 3C!70Q~ 1~688, L .... 707. j2 3361JQ. l~681:3. 708~ 

. J3 4u20il~ l~68~. 709.~ 
14 694oo. 1!;>68~. . 711' is . 76000. 1?681J • \ 71So 
16 b240Q, I~6a~, 718, p 5751)0~ 5(500. 72o, 
18 45!)110. 4';)ooo, 720 •. 

.. ... ......... . 19 H2uo~ 3(200. 7?0; 
20 32600. .3~600, 720. 
21 Juana~ Jvaoo, 720~ 

.22 ?97!10 ~ 2~700~ 12o.; 
2~ 29~00~ ztaoo~ 720. 
24 27900, 2!900~ tzo, 
2!:\ 26200. 2!:!200. 720. 
26 236uo. 2::!600~ 12o; 
27 22100~ 221o0~ 720~ 

---·-·- ....... 28 2!300~ 213oo. 720, 
2~ 20000~ 2~000~ n~o; 
30 !9loc. l'·ilOO, 720, 

. ... 31 JB9oo. i~90Q • 720, 

____ ,. ... - ~ MAXIMUM DJScHARGE fOR TH~ MUNTH JS E\750Q~CF~ 

.. .. ..... .. . ..... 

END OF DAY DAILy 
STORAGE SPI~~ 

90?12~6. ·o ....... 
90it9237. o, 
9073456, o. 
9091134 • . .... 0 ~ ....... 
~106034. 0 . . 
9118553· o, 
9128692, o. 
91~8831. 0~ 
915Z937. o. 
9175373, 0 .......... 
'9207}32. 

. 
o. 

924067&. 0~ 
92~7311. . 0; ~-

9.3~!863 • o. 
9SD95os. o. 
9600173, 0~ 

........... _ ... 

9624ooo. 'tOB12. 
9624000. 28312, 
9624ooo. ?0512• 
9624uoo, 15912. 
9624ooo~ h112. 
9624000~ -· 1Jot2~ 
96?'tooo. 13112~ 
9624000. 1121~. 
9624000. 9512, 
9(124ooo. 6912; 
9624000. 5412, 
9624000. 4612. . ... .. 

9.624-ooo. 3312~ 
9624000. ~ I 

1 
2~tl2 0 

9b24ooo. ·"2212; " ... 

. .. 

)I 

END OF DAY 
WATER ELEVATION• 

~181· 
2182. 
2183,i 
~184~ 

..... 

2184, 
2l84, 
2185; 
?J85, 
2185, 
2186, 
2187, 
21'88~ 
2190, 
2193, 
2196~ 
2199, 
2200. 
2200 • 

·2200. 
2200. 
2200~ 
2200~ 
22oo, 
?200, 
2200, 
22oo;; 
2200. 

. ...... z2oo. 
2200, , 
?2P.0~ 
2200, 

1':1 ( 
,., ... 
,, 

·;, , .. 
" 

i:·.l ,· , . 

r· " H ,· 
r 

l'' ,., 

II ~ 

r .. 1 ,. 
I··,, ·~ 

1''1.' L': ) 

r " 
i"j ,·· ,. ; 

~;,.; 

1: 

[ 
r· 
··r. 

·:/I'' 
. ·~ 
I. 



I"' j{ 

,-~,- "b~y 

. -~····- .. ··· 

3 
!t- . 
5 
(; 

.. 1 .. _ ..... 
8 
9 

---,--·--- .. } 0 tC .... 
J2 

---· .. ----~3-- .. 
,4 
15 
if~ 
l7 

. 18 
t9 
20 
2l 
22. 
23 
2~ 
25 
26 
27 
2B 
29 
30 

UNREGUI-AfED 
.DlSCHAflGE 
.. 19300· 

25300, 
Jl8oo. 
31800, 
30900~ 
3u3ou. 
28~1)0~. 
250(10. 
21900~ 
l96pu. 
naoo. 
}6500~ 

. . 1~600~ 
14400. 
t4Joo. 
l3BOU~ 
132110. 
l25UU~ 
!~'too, 
12400. 
u eoo. 
ll21JO. 
106110~ 
JPlOO. 
9760. 
9~21). 
'i/340. 
9200. 
6860. 
844(1. 

I~OI'JJIJ OJ=: SEPH"-MOER 

REGI!LA TEO 
OIS~HARGt:: 

I'JJoo • 
2~300. 
3teoo. 
31BOO. 
3~900. 
3U30U. 

. .. 2d400 •. 
f!~ooo~ 
21900. 
1'? 600. 
17eoo. 
16688. 
i~6aa.- ......... 
b6Bti~ 
l t!6B8.. 
}!:>668. 
ltaaa. 
ifi6a8 • 

. ~~6B~. 
}b6Btlo 
1~6ea. 
li:l{!88 •. 
it6e8~ 
1§68~. 
16688, 
lil688. 
lti6e8~ 
1§6B~~ 
1b68B. 
1~68~. 

MAXlMUM'DISCHA~GE fORTH~ MONT~ 15 

AVERAGE 
.. 11EA0 
720. 
720~ 
720. 
720t 
72Q. 
12o, 

. 720~ 
720, 
720. 
720t 
no. 
rzo' no.-· 
720t 
12a, 
720, 
719, 
719, 
1l9! 
719. 
1)8.-· 
1)8, 
7i8. 
7H, 
7l1. n6• 

'716. 
nf), 
715. 
7~5~ 

~leijo.crs 

L.-

END OF DAy 
HORAGE 

9oC!4ooo. 
9624000. 
9624000. 
96Z4ooo. 
9624000. 
9624ooo. 
9624000~ 
962.4000. 
9624ooo. 
9624ooo. 
9624000. 
9623627. . 
96214~8 •. 
9616930, 
9612193, 
9606464. 
9599545. 
'J59123B. 
95~2733. 
9574227. 
9564532, 
9553646. 
9541570. 
9528503. 
9514761. ~ .. 
9500543· 
94B5969, 
~4?1116. 
9't5Ss89. 
9.4~9229. 

DAI~Y 
SPILL' 

26i2;. 
8612, 
15112~ 
151!2~ .. , ... 
14212~ 
h6i2• . .. .. 117. 2 ;· -- -... 
8312. 
5212~ 

. --?~12~ 
1112. o: 

. -· ........ -·-- .... ·oL-----··--· 
o: 

~ I 

o. 
0,; 
o. 
u. 
ll• 

. 0. 
0' • o--
. ' ·o • o· • 
o~- .. ·---- . 
0 • o. 
q ~ - ·--
o. 
0~ 

v 

~NO OF QAY 
WATER ELEVAH0~1 
. 2200. 

2200~ 
2200, 
22001 
22oo; 
2200 • 
22oo• 
2200~ 
2zoo. 
2200~ 
22oo, 
?.2oo; 
2200 •. 
2200. 
2200, 

. 2199~ 
?199~ 
2199, 
2199, 
2•98o 
2198, 
2198~ 
:2197~ 
2197, 

. 2197. 
2196~ 
2196. 
2195,' 
2195, 
2194~ 

. ·: ~--:"--,..-.. --- .. . , 
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,, 

I'· 

... 

" ,, 
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., 
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A DAILY REGULATIO~ FOR SPILL 
A SUSIJNA RIVER AT GOLD CREE~ WITH rATANA DAM DATA 
A HYD~OPQWER t FLOOD CO~TROL. AT 900~000 AcRE-fl - FOHCA~T 
B 31 30 31 31 . 2U 31 30 31 30 31 31 30 
c ... --·. o.oeo o.oae o.o97 o.1o6 o,o9o o,o9~ o.oa1 o.o·1~ o,oMl p.p69 p.o74 o.oH 
~ · 17ao ' 181~ 19oo 1~so · 2ooo' 2riS~ ~ioo ~1so· 2200 2210 
EJoooooo 13ooooo 2333ooo 31coooo ;ouoooo 51~oooo 64ooooo aoooooo ~62~ooo 9~~9999 
~-~---ih38s9 .· .. · l4Bo · 9624ooo 9oooooo · · o.ao 3099743 4 
I '1956 11 12 9334953 . . 
~11 l9S6 31ooc 31ooo 31ooo 31ooo 31JOO JIOO~ J06oo 3osoo 26ooo ~6ooo 2~ooo 26ooo 
'IH-~956;26000 2600U 26000 26(;011 26t!Oo 2bOO~ 26000 26000 2lloO lBOOO 18000 l8000 
~Jl l9S~ lBOOQ ~BOOO lBOQO ~BOQO l8u00 \BODY l~009 . 
~\2 •9s6 l6ooo 16ooo l6oou 16LOO 16ooo 16ooy 1cooo 160oo 16ooo 16ooo 25oou 2sooo 
~12-19s6.2sooo.2sooo 25ooo 2Sooo 25uoo 2500~ 25ooo·25ooo 14ooo 14ooo 140oo 14000 
~i2 j9S6 14000 l4000 J4UOO 14000 1~000 1,00~ . . . . . 
I 1959 11 12 8835638 

22uop 
26ooo 
46000 
27400 
12000 
9650 

1970J 
2900~ 
nooo 
2460:J 
}}30,• 
lJ20~ 

1~6oo l67oo 11ooo l76oo lBBoo 2o2oo 
3~000 41~00 40000 31000 ~0000 59700 
J9ooo · 
226o6·21Joo 19soo 167oo 1s1oo 13900 
1 looo poop 1osoo · 9960 toJoo qosoo 

23uoo 23oo~ 2~ooo 23ooo 23ooo 23ooo 23ooo 23ooo 
23ooo 23oou 2Jooo 23ooo 23ooo ?3ooo 23ooo 23ooo 
23uoo 2300u c~ooo ' 

gl~.1959 25400 ?5000 24000 240QO 
~iJ 1~59 ZJJoo 22aoo 233ou 2sooo 
~Jl ~959 59100 51200 tSOOO 43000 
~12 1959.41ooo 3Booo Jsooo 32ooo 
~12 1959 132oo 127oo 124o0 J2~oo 
~l? ~959 lOBQO ~1000 10400 lOtOO 
I . 1962 ll . 11 9563333 
~ll ~962 211oo·2as~o 3o6oo .23ooo 
~11 1962 2Jooo 2Jooo 23ooo ?.3ouo 
~11 1962 2Joou 23ooo 23oou 23oou 
I . 1963 11 11 9j71622 ' 
~11 •963 26ooo Joooo 3Sooo 32ooo 31uoo Jooo,, 2~ooo 25ooo 21ooo ~oooo,21ooo ?1000 
~ll .. 196~ 2oooo 2oo~o 2l70o 226oo 22~oo 2460L 259oQ ~4ooo 223oo J'4go 233oo 2Jooo 
~1• 1963 2I6oo 22Boo 23loo 217oo ~9JOQ 1730~ 1~5oo · 
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., 

- I 

i· 
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PfiY 

-- 1 
2 
~ 

--·---··--4. 
5 
6 

.... 1 
a 
9 

. -ll> 
11 
12 
13 

l~ 
·-·- -- 1 tl 

l7 
JB 
l«? 
20 
21 

·-----·--·. ·---- 2~ 
23 
2't 
25 
26 
27 

···· 2B. 
29 
30 

.. :n 

) ') 

DAJLY HEGULAf~ON FOR SPILL 

SUSlTNA RIVfR AT GtiLD CHEEK WJTH ~AlANA DAM gAlA 

HYDROPOW~R + t~OUD CONTROL AT 900000Q ACRE-FT -

WATEH REGULATE~ DAILY IN THE YEAR l~56 
,. . . . MOIH!i 0~ AUGUST . . . 

UNREGULATED REGllLAlEO AVERAGE . . p J SC~IARG~ DIS~HAkGE . 11EAD 
31000• lb66tl, 112~ 
3]000. H~e,s~. 112• 
3~(100, H~6EI~. 1P! 31COO, H•6BB.· 71~; 31000. 1~68~· 7.5! '··-J1ooo: tt·e,ae. 116, 
30ooil; i§6B~~ 111. 
3081)0. lb668o tu~; 
2611110. 1f•6Stl. 118. 
26000. 1~6B~ •. n~. 
26000~ 1 t•68-B • p9· 2601)0. 2~0011. 20~ 
26000~ 2~ooo, 720. 
26000. 2t•OQ0. i2o~ 
26000~ 2~000. . 120. 
26ooo. 2~ooo. 1Zo. 26Cil0, _2~000 ~ 1?0; 
26000. 2!;000. 720. 260(10. 2!:'000. 7?Q• 
26000. 2~ooo. 721), 
21100. 21100. 720~ 
1aooo; H!uoo. 120~ 
180G(I. 1uooo. 720. 
lSQIJO. l£ooo• 12o; 
iaooo. l~ouo. 720, 
jeooo. 1 tl 0 {I 0. 720. 
lfiQOO. l~ooo. 720, 
IEIOOO~ 1~ooo. 720~ 18000;. tilooo. 720, 
}8000~ i~ooo. 720. 
180()0. 1~ooo. 72!i~ 

MA~I~UH OJSCHARGE FOR TH! ~UNTH lS 2b009,CfS 

. )J 

FORCAST 
1:1 

1: 

I" "' 
I'' 

r. ... 
~('40 OF DAY DAILy END OF DAY ... 

HORAGE SPll.L WATER! ELEVATJOf'i· r ... 
9363340. o. 2192. c. 93~1727. o· 2193, ·• I 
~420114. 0 2194, 

I'" 
~ 9448501. ·o. 2195. " 9it?6BtH. o· 2195· • 9505274. o. 2196, 

9532868. 0 •. 2197. 
~5b08S8~ o· 2198~ 
9579326. 

.. 
2199, o • 

95¥7797. . ....... o, ····--- ..• 2199;. 
9616267. o. 2200. 

'" ~624000. 9312~ 2200~ 
~6?4000. 9312;, 2200~ 

[. 9624000. 9312. 2zoo. 9624000 • 9312~ 22oo; I 
9624ooo. ~ ... 9J12. 22oo. t:t 9624000. 9312. 2200~ I .. 
9624000. 9312; 2200. \.n ,. 

~624ooo. 9312~ 2200o ro~·· 

9624ooo. 9312~ 22oo. 
.. ,.i' 

9624ooo, 4412~ z2oo. 
~624ooo. 13J2i 2200~ 
9624ooo. 1312. 2200. 
9624000. - I t 1;312~ . 220Q. 
~624000. 1312. 2200~ !L· 

' 9624000. 13i2~ 2200~ 1··· 
~6?4ooo. 13~2i ... 2200. 1,., 

962'tooo. 1312.- , .. - · 2200o 9624000. 13l2, -2200. 
9624000. 1312, 2200 • 
~6?4ooo. 1312~ 2200. 

I 
t-·· 

f' 
' 

' 
f; 

::II 
I' 
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} I 

-- ---·-. 
PAY 

~···--- ...... ~ 
?. 
3 

____ ., __ .... . (t .. ·- ...... 

5 
6 

-·--· --·- '. 7 
a 
9 

---·-· 10 
11 
i2 

.. ___ -·-- .. .i3 
J4 
15 

.. - i6 
i7 
18 

' 19 
20 
?J 

........ 22 
23 
24 
25 
26 
27 

·---· -.. --··· 28 
29 
30 
31 

UNREGUL/ITED 
OlSCHI>RGE 

25~00• 
25000. 
24000, 
2~000~ 
220()G, 
l9700' 
}6600~ 
16700, 
17000, 
i76oo. 
taapo, 
20200. 
21100~ 
22800. 
'23300~ 
250()0,. 
26000. 
29000~ 
3BOQ(J, 
41400. 
40!100? 
31000, 
40000. 
59700. 
59100, 
51200, 
4Sopo~ 
43000. 
46000, 
37000. 
39000, 

WAT[~ P.EGU~ATE~ pAILy IN THE YEAR \959 
MONTI; Of AUGUST 

f{EG~LAH:o AVERAGE 
DIS~HARGE HEAD 

.. - ~53?. ~96. 
0526, 697, 
~516. 699. 
~501? 1•. 7oo. 

lL688, 700. 
1~688, 701;, 
1~68~. 70lo 
ltl6BB. 701. 
1f.6BB, 7p1~ 

' ... i~6B~ •. 70l~ 
·~68~. 101. 
1t.>6BB. 7oi. 
1~68~~ roi~ · 
H6a~, 102. 

• 1~68~. 702~ 
1~68~, 702~ 
lb68B, J03~ 
1~68~. 704. 
1C688, 7os, 
lb686, 7Doe 
l§68~· 708, 
1b668, 709~ 
1§68~· no~ 
1~66~. 7i2. 
-~68~~ ns~ 
lb688, 71lo 
i§6a~. 719. 
4~ooo. · 720o 
4~ooo. 720~ 
J!ooo. 720~ 
J~ooo. 720o 

MAXIMUM DISCHARGE FOR Jl1~ MGNfH lS 46QOO~CFS 

EI'ID OF LlAY 
STORAGE 

ae?Jos2. 
8909694. 
8944372. 
8919o7l. 
8989607. 
89~5580. 
1:19?9372. 
6999396. 
9000014. 

L.-
'l001B?3o 
9001)011. 
~012971 ~ 
~0?1728. 
90~38so. 
90~6964. 
90~3450. 
9081920. 
9106340~ 

9148611. 
9197626. 
92!386;.· 
9272251. -· 
~318489. 
940380., 
'?4~7923. 
9556376. 
96~2531. 
9624ooo. 
~624000. 
~6~4000. 
96?4000. 

.~ I 

DAILy 
SP.ILL 

,. 0 .... 
0~ 
0~ 

- 0. 
0~ 
0~ 
0~ 
0 0., 
' . 
o. o· • Q, 
01 
0~ 
0~ 
O,;· 
o. 
Q. 
o, 
0~ 0 .• .. 
' . 
o. o. o, 
o· o: 
o. 

26312~. 
29312; 
20312, 
22312~ 

").J. 

END OF DAY 
WATt::R ELEVATIOt>l< 

2177 •. 
~l7EI~ 
2179. 
2180. 
2180~ 
2181~ 
~181~ 
~181, 
2181. 
2181', 
2181. 
Z18i~ 
2181. 
21a2. 
2182 • 
2i83o 
2183. 
218ft, 
2185. 
2187~ 
2188~ 
2189, 
2191i 
2193, 
2196. 
2198~ 
?2oo; 
2200, 
2200.; 
2200. 
2200. 
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J) } )J __ , _______ 

WATER pEGU~~TE~ D~llY IN THE YEAR ~962 
--·--···-~-- .. -- - MONT'.:I 0~ AUGUST 

1'.1 
'i ·-------·· .. 

DAY UNREGuLATED HEG~LA1ED AVERAGE END OF DAY DAILY END OF DAY 
DISCHARGE DJSLHARGE HEAD. STORAGE SPIL~ WATER ELEVATION 

1 21loo~ 1~68~. . na. ~5~3984. 0 •. . 2199. . 
!'' 2 285(\0~ 1~68~. 719 •. 9607413. 0~ ~199. ,. 
I 

~ 30600. 3u600, 72o. 9t~24ooo, 13912~ 2200. ' 
----·-·--·-· 4 ............ 23000, 2~000~- 720. 96?4ooo, 6312. 2200~ r. 5 23000. 23ooo. 720. 9624000, 63i2~ 2200. ,. 

z~ooo. r 6 23000, 7::!o. 9624000. 6312~ 2200. I<; 

.7 23000· 2~000! rzo. 9624000, 6312. -··. 2200. ~: ,· a 23000. 2J000, 12o. 9624000. 6312, 2200. 9 23QOQ~ 2~000~ 120, 9624ooo. 63J2~ 2200. I 
2~ooo. 9624000, ~n~: .. 2200. 

/" 
-----~--- -H --- .... I 23ooo, 720. . i. 

23000~ 2_ooo. 720. t__ 9624000. 2200. 

I· 12 23000, z~ooo. fZO• 9624000. 6312, 2200. 
l~ ~3000, z_ooo. 20· 96?4ooo. 6312• 2200• 
i4 2~ooo. 720. 9624000. 63l2. 22oo. 

I 23000, I 
15 23000 •. zJooo. 720. 9624000, 6312, 2200, 

;.j .16 23000· 2~000< 120~ 9624ooo;. 6312~ 2200~ 

·~ 
23000, zJooo, 720. 9624000, 6312, 2200. 

"' 
J 23000~ 2~ooo. 720. 9624ooo. 6312. 2200· 
1 (~ 230~0. 2J000. 720. 9624000, 6312,; 2200. ' j j 20 23000. 2~ooo. 120. 9624ooo. 6312, 2200. '! 2J 23000. 2~ooo. 720. 9624000. 6312~ 2200, ; i --··-· .... 22 23000, 2Jooo. 720o 9624oo'o~ -'--- . 6312, 2200, 

~'I 23 23000~ 2~000, 720, 9b24ooo. 6312~ 2200, I ' 2't 23CJOO. 2~ooo, 720. ~624ooo. 6312, 22oo, 0\: I 
. 25 2J00i)~ 2Jooo. 720. 9624000. 6312. 2200. N'~-. 

,I 
26 23000. 2Jooo. 720. 962'tooo. 63l2~ 22oo. .I 27 23UOO~ 2Jooo, 720. 9624ooo. 6312, 2200. 

,I __________ 2fl ... 23000. 2~ooa. 720. 9624ooo. 6312. 2200. 
29 23000, 2Jooo, 720. 9624000, 6312, 2200. 

I 30 23000· 2~0011. 720. ~624000. i 6312. 2200. 
Jl 2Joqo. 2~ooo, 720. 9624000. 6312. 2200. . ! 

:I 
''I 

--···--- ---·· ~AXl~UM DtSCHARG~ FO~ TH~ MONTH JS 3U900,CFS 

---- -- . ·-· --· -·· . 
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----
DAY 

- .... 1 
2 
3 

----· -- . 4 5 -· 
6 

- . ·-·· - ·-·-·- 7 
8 
9 

}0 
11 
i2 
P--
14 
15 -··-- l~ 
18 

-- . -·- -· l 9 .. 
20 
2l 
22 
23 
24 

-···· -·- 25 
26 
27 

---···---·----.28 

--.,..-~-

29 
30 
3~ 

J.} 

-ATER REGULATE~ DAILY IN THE YEAR l963 
MiJNTtl 0~ AUGUST 

IJNREGULATEP FIEti~LAIED AVj::RAGE 
DISCHARGE OIS~HA~GE HEAD 

26ooo~ ·~68~, 713, 
30000. lt168d. 713. 
~sooo. ~e6a~. 7H~ 
3200().- 1~688, ns. 
3l00(). H!68~, H6. 
30000. 1b68d, 717. 
zaooo; .. l§6BB, ns. 
25000~ 1!?68~. na~ 
21000. l!?613tl. 7l9, 
2\lOOQ, 1~58~~ 71~. 
21000. lb688. 7l9o 
21000. l§&e~. 719. 
20000~ 1~68~. 720· 
20000. lb68d. ' 720 ~ 
217oo. 2I1oo. 720. 
22600. 2?600, 720. 
22800, 2~800. 12o;. 
24600. 24600. 720. 
259{)0, 2~900. - 720. 
24000, 24000. 720~ 
2230Q. 2?3oo. 120~ 
2HOO~· 2lttOO~ 720, 
23300. 233011. no. 
2~0iHI~ 2~ooo. 720. 
21(:!0(). 21600. 720o. 
22800. 24Boil. 720, 
23Ioo; · 2~~00, 72o.; 
21700. 21700, 720. 
I93oo. 1~300, 720~ 
p3oo. · l!3oo. 720~ 
16500-. 1~68~. 72o. 

HAXIMUM DISCHARGE fOH TH~ MUNTH-IS 25900oCFS 

~NO OF DAY DAILf 
. ?TORAGE SPJLL 
93~0092. o. 
9416495. o. 
9452816. o. 
9483186, 
9511573. 

o· 
o: 

9537976. o, 
95~0413. 0, 
9576899. o· 
95B545l~ 

.. 
o. 

9592020; 0~ 
I .. ~ 96oost2. o. 

9609125. o. 
~615693, o, 
9622262. . o • 
9fl24ooo. 5012, 
9624000. 5\H2. 
9624000. 6112~ 
9624000. 7912, 
~624ooo. .. 9212~ 
96?4000. 7312, 
9624ooo. 5612~ 

- 9624.000, ..;..... 4712;; 
9624000. 6612. 
9624ooo. 6312, 
9624000, 49l2~ 
9624ooo. 6i12~ 
9624ooo. 6412~ 
9624000. 5012~ 
9624000. 2612, 
96?4000~ ~ 

! 6i2; I 

9623627, 0~ 

.. 

}--' 

END OF DAY 
\'lATER ELEVATJOI'i1 . ... 2193. 

2194. 
2.95~ 
2196, 
2197. 
2197, 
2198~ 
2199~ 
2199, 
2199• 
2199. 
2200. 
2200. 
2200. 
2200~ 
2200. 
2200, 
22oo. 
2200. 
2200~ 
2200~ 

·-- 2200. 
2200, 
2200, 
22QO, 
2200. 
2200o 
2200. 
2200~ 
2200. 
2200, 
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APPENDIX 

. D-5 

100 .&; 500 YEAR HYDROELEC.TRIC::,, 

HYBROELEC:TRI.C; & FLOOD CONTROL. - N:O. FORECAST: 

'-
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~ ~CCJOENT~~ t~ou~ C~NTRO~ ~ NO tORcAST 10~ tSUO YR P~OJECTJON 
a 31 3U 31 Jl 28 31 Jo 31 · JU 31 31 3o 
~ ~.oao o.~a~ o.~?7 9,106 ~!o99 u.994 ~.ua• o.o7s ~.~69 ~.069 u,o7~ p,o77 
0 1 B . )810 · .1~00 1950 2000 2050 2100 2150 2200 2210 
~loPQroo 1Jooono 23JJooo Jl60POO •ouuoou Sioooou 64oouou aoooooo 96240oo 9999999 
H.· a;9JZS. · 1~a~- ~bZt!h · ~~2t~o~ · o~ao · J2~4a2' · · 2 
I 100 JO 10 962~000 · 
~10 ton i93oo 761~0 81i~o t1soo 90140 ~4120103~20 97J4U B655o 77060 68890 62350 
~4~ 1on 55260 .55?2o SelQQ ss9zo ~1aao ~2760 ssJ7o 64b~9 s~l79 •33ao 39458 ~s8&o 
M4~ •Qo 4'120 ;p66Q 47~?~ ~7~6g ~6739 ~6620 
I sou 10 10 9624000 
M1p soo ~4190 oz~eo ~as9o Bl~oo Y15901~25401.17Soto5J?~ 9369~ 03420 74580 67500 
~10 soo 59830 60530 62~9o 6o530 ~617U 57110 599;o 69~7a 58650 46960 ;2720 JRB20 
Hl~ soo J693Q ~~~to '9•?o 'OJ2- ~977• ~96so · · · • · · · · 

)/ 

'? 
0\ 
0\ 



)I I v 

SUS~TNA R~V~R AT GOLD CH~~K WIT~ WATANA DAM DATA 

ACC~~ENTA~ fLOOD CUNTROL - NO fORCAST iOO t500 YR ~ROJE~TIO~ 

WAT~~ HE~U~ATEP DAiLY IN T~E Y~AR •oo 
MONTJi OF JULy 

I I,V uN~f::~U!-:An:o R~GULATt:D 'V~RAGE END 0~ DAY LJAIL'f END oF DAY 
LJ~SCHARGE DlsCHARI.iE HEAD STORAGE SPILL WAfE.R ELEVAHON 

S'IJOl); SCJ300! rzo. 962~ti:loo. ~18~5~ · zzou. 
7~l9o; 7619o. T~o. 96~4000· 5tlH5. 2200, 
a11~o; nl75o. 12o. 9624000. 6't335~ 2200~ 

~~ 7JSoo! 77500~ 72o, 9624000· 6~~85~ zzoo. 
<j 90~40o 90140a 720, 9624~00, 7il!725. 2200. 
'i 947ao; 9H2o. 72o, 96240oo. H3os; zzoo~ 

103~20; l(i322Q; 720~ 96249oo~ asaos~ 22oo, 
.973'+0; 97340~ 720, 96240oo, 7~925~ 2200~ 
e6?Sp! a655o, 720, 9624~00, 6~1~5~ z2oo; 

1 7106Q I 7706o. 72o, 96240oo. 5~6lt5, 2200. 
11 68890; 68890o 720~ 9624000~ s147s~ 2200~ 
!2 62350; 62350~ 720, 9624iloo. 4'+935~ 2200. 
13 S!:IZbO; s526o. 72o; 9624Doo. 3~8!5; 2200. 
H ssno; s592o. 720, 9624000~ 31:1505, 2200, 
15 seioo; 5Bl00o 72o, 9624000~ 4U66S, 2200, 
i6 ss?zo! 5592o. 72o~ 96240oo. 3t1so5, 2200. 

~ '"' 51Bao. s1aoo~ 720. 9624000, 344~5. z2oo. · 
pi s27&o: s276o. 720, 9624000· 353!5~ 2200. 
H SSJ70; s537o. 72o, 9624000~ 37955, 22ou! -..;] 

2 64640; 6'+640~ 720, 96~4000· 47225. zcoo. 
2· S'tHQ! s417o. 720~ 9624boo. 367ss. 2200. 
22 .p3ao. 433ao, 720~ 9624000o ?!J965. 22oo; 
?.1 3'14sa. J945a. 1?0. 9624000, ~c043, 2C!OO, 
?.4 3:)860; J5860o 72o, 9624~00· 1 t1Hs ~ 2200. 
2'j J'tl20; 3H2o. 12o. 9624000. 16705, 2200~ 
?h it0660; 40660o 720~ 96~4~oo. 2.:12~5, 2200.. 
"21 l7~90~ 3739Q. t2o, 9624000. ·~975, 2200. 
211 37060o ~7060. 72o. 96i!4000a 196/tS, 2200. 
29 J67Jo; j67Jo. 72o, 9624000; J93i5. 2200, 
3 J662o~ J6620o -720o 9624000· t'il2u5. 2200, 
)I 0! o. rzo. 9624000. ·o~ 2200, 

M~X~MUt-1 QlSCtiA.~GE fOR THE HOI'ITH IS l~3229,CfS 



.,, 
Xi ) ' ) } ·' 

WAT~~ RE~U~ATED DAlLY IN THE Y~A~ soo 
MONTH OF JULY 

I AY UNHEuULATEO REGULATtiJ AVERAGE END Ot' DAY UAlLV END Of DAY 
Ols~HA~~E DlsCHARuE HEAD STORAGE Sf,' ILL WATt.R ELf.VATION 

641~0· 64190· 720, 9624000• 4o77s. 2200. 
:.> az~tio! 82480o 72o, 9624000• 65065. 2200. 
1 81:1500· a8soo, 72o. 9624boo. 710~5, 2200, 
4 8J'Ioo; 83900· 72o, 9624000• 6b48S, 2C:OO. 
'i 97S9o: 97590o 720, 962•~oo. 8Ul75~ 2200, 
!) 102540; lO~s~to. 72o, 96240oo. B51Z5, zzou. 

' unso: 111750. 720. 9624~00. 943~5. 2200, 
I, I J.os3ro: lo537o! 72o~ 9621tOoo. 81955. 22oo. 
~ 93690; 93690• 720. 9624~oo. 7t1275. 2200, 

1 83420; aJ4zo. 720~ 9624000· 6t1005. 2200. 
I 1 745ao: 745Bo. 12o, 9624iloo. sli~5. 2200, 
j '-! 615oo! 67500· 72o, 9624iloo. suoss. 22oo. 

' 1 
5'18~0! s9aJo. 721), 9624~oo. 't~4is. 2200. 

14 605JO• 60530o 72o~ 9624000• 4Jlls, 2200. 
1'5 62a~o: 62B9o, 720~ 9624~00. 4S4?5, 2200, 
16 6o5Jo: 6053o •. 720, 9624000· 4~115, 2200. 
J 7 sb17o! s6I7o· 12o. 9624000. 3tH 55, 2200~ 
1 I) 51110· s7110o 72o, 9624~00• 3'1695. 2200. 
19 . 5'1940; s994o, 72o, 962~tooo. ~tC::sii!s. 2200~ 
2·• 6t;;97o; 69970t 720~ 9624000· 52555, 2200~ 
2: ss65o! 5B6So. 72o~ 9624~oo. 412~~. 2200. 
2?. ~j.b9bOo 469.6o. l20~ 9624000• 29545. 2200, Jg 
2~ 42?2o! 42721). 720~ 96240oo. 25305, 2~00, I 
?.4 Jaazo. Jt1B2o. 720~ 96240oo. 21405, 2200. ()',. 

~5 ~6?Jo! J69lo. 72o, 9624000. 1'11515. z2oo. ()) 

2f. 41t0lOo 44olo. 72o~ 9624000• 2b595, 2200. 
21 ~to.\ro: 40470. 12o. 96240oo. 2Joss. 2200. 
2.1 ~toizo; 40120. 72o, 9624000o 2l7li5. 2200~ 
2q J?77o! 3977o. no; 962~ti:loo. 2C:3S5, 22oo. 
3 J96!:iO! 39650~ 72o. 96240oo. 222~5 .• 2200. 

~' 0! o. 720! 9624~00. o. 2200. 

MAXJMUM ~ISCHA~G~ FO~ THE MONT~ IS lll?59!CFS 
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A HYDROPOWER t-FL6uo CUNTH0L - Nil ~oRCAST-100+~66 YR PROJECTION 
Q -. 31 • 30 . "31 31··· ?8 ·. 31 3o jf . Jli 31 .. 31 30 
c ~.oao o~~aa p.y~7 ~,lo6 ~,u9y ~.~94 o,o81 u.o?~ 9·~69 ~.o69 o.o74 u,u77 
o 1 en · JBlO 19oo 1950 20oB 2~su 2100 21so 2200 2210 
~~~np~o~ 13oriorio ~33~~o~ ~16ouoo !oori9o~ 5i~oo~y 64oouo5 aooo9o9 962•ooo 999999i 
H 81385~ · 1480 96~4000 9000000 O~BO J0~9743 . 2 
1 1 au 10 . · ·lO 9ouottou · · · · • · · · 
~lu too S93po'7619o s1rso t?soo ?01~9 ~472010J~2o 97J4~ 86559 77o6o 6Ba9o 623So 
MlQ 100 55260 55920 5~100 55920 51880 52760 55370 64b4U 54110 43380 39458 35860 
~~~ 100 J4120 40660 J7j9U 31060 ~673~ ~6620 -·· .. , . 
,. · ··sou · 1o 10 · tiiiuoouo ·· .,. 
MlO 500.64190 82480 BSSOQ uj9oo ~759011125401117S01Q5J70 93690 83420 74580 67500 
Mlo sou ~9830 6u53o 62a90 6osJo ~6110 S71to 59940 699?0 s865U 4696o 42720 38820 
Ml9 sao J6930 44~10 'o4!9 '0~20 ~97?~ J96so • ·· 

.!./ 

~ 
-..;} 
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SU§JTHA ~~V~~ AT GOLp CH~~K WIT~ ~ATA~A DAM DATA 

H,YD~~POW~R + fLOOD' CO~JRvL - NO f.ORCAST-100+50~ YR PROJ~CTlON 

~AT~~ RE~U~ATED QAJLY IN T~E Y~A~ JOO 
MONT!i Of. JULY 

!.1 AY IJNREGIJLATE'D REGULATED AVERAGE END o~ DAY DAILY END Of DAY 
l>ls~HAR~E DlscHARiiE . HEAD ST~RAGE ~PILL WATii.R ~Lf\IATION 

S9Joo, i66B8, 702, 9DB4519o o. 2183, 
,• 76i9o! )668Bo 705~ 9202538~ p. 2187. 
:4 81750. )6688. 709~ 93lJSB6, o. 2191 ~ 
4 nsoo; )6688. 113, 94522Ql; 0~ 2195, 
'i 9oho: j66B8, 717, 9597~92. o. 2199~ 
ti 9it72o; 9H20o 72o. 9624000o 7~032. 2200~ 

~oJ2Zo! lo3220o 72o, 96249oo, 865~2~ 2200. 
1\ 9'13-.o. 97340o 72o, 9624000o 8U652, 2200, 
Q a65Sai 86550, 72o~ 9624000~ 6~862. zzoo. 

1 ·. 77060• 77060o 12o. 9624000~ 6oltz. 2200~ 
1 1 6889o! 68B90o 720, 9624000~ 522112, 22!10~ 
i2 623!:io. 62J5o, 7~o; 9624000· 45662. 2200. 
1'3 ssz6o: 55260~ 720~ 9624000~ Jt151z~ 2200. 
14 . 5s9zo: 55920· 1zo; 9624000~ 3~2~2. zzoo~ 
15 ssloo: sBlOO~ 72o, 9624000~ 41412, 2200, 
16 55920; s5920o 720~ 96240oo~ J'i2J2. 2200~ 
I 7 ~neao: slBBO~ 720~ 9624b'o0~ J!;ll92~ 22oo~ ~ 
l8 sz?t~o! s276o, 72o, 9624000o Jb072. 2200~ •• ....;,J 
19 . 55~70! s5370o 12o. 9624000~ Jtl6~2. 2200~ ~· 
2~ 6't640o 6't64o. 72Q, 9624000~ 47952, ~200. 
2• 5tti7o; 54110~ 72o, 9624~00. 31462. 2200~ 
22 ~j~ijo! 43380• 720~ 9624~00, 2b692. zzoo. 
23 3'>1458, 39458, 12o, 9624~00! 2~770~ 2200~ 
2<t 35B&o: 3S860o 720, 96240oo, 1'11172. 2200. 
25 3H2o! 3't12o. 720~ 96249oo, 174.l2~ 2~00. 
26 406bOo 40660~ 72o, 9624~00· 2j9j2 •. 2200~ 
2f 373'!1o! J7390o 72o, 9624~oo. 2U702~ 2200. 
?.'t 37060o 37061), 720, 9624000· zu372, 2200. 
cJ 367Jo; J6730o 721)~ 9624iloo. 20042. 22QO, 
3 3b62o! 36620o 720. 9624~00• 1.;.9j2. 2200, 
3· 0! t6688o 119. 959o~oo, o. 2199, 

MAX-~UH ~1-CHA~GE fO~ THE MO~TH IS J9322~,CFS 



J1 _ _, 
' )-" 

WATlR R~GULATED DAILY IN TH~ YEA~ 
. - - - MOI~Tti OF JUL V . . - . 

50Q 

I)A'I' UNRE.GULATED REGULATED ~VERAGE END Of DAY llAILV ENI> Of D~Y 
O.ls~~AR~E Dls9tiARGg HEAD STORAGE SPILL i:~ATt.R ElEVATION 

I 6ftl9Qo i6688o 702~ 9094~ha~· o, 2184. 
~ a2'+ao:. i6688o 706. 9224713. 0~ 2188, 
J BHSoo; \6688. 7lo, 9367149. o, 2192• 
4 aJ9oo: t668a. 714, 9500461· o. 2i9~~ 
.:. <H59o; g7590~ 72o~ 9624Doo. 811902, 22oo• 
F, lo25'to: li)2S4o. 720, 9624~00 •. a!)&sz. 2200~ 
I il1151); 1 J17So. 720, 9624~oo, 9~0CI2~ 2~00~ 
q 1osj7o; lo537o, 720, 96240oo. BH6S2~ 2200. 
q gJ69!)! 93690t. 72q, 9624000~ 71092~ 2200. 

J 83ft20o A342o. no. 96Z4iloo. 6b73Z, 2200. 
p 7't5eo; 745BOo 720, 9624000. 57892, 2200! 
J.2 67Soo; 67500• 720, 96241ioo, 5il8U~ 2200. 
J 3 s983o; s9830o 12o. 9624~00. 4·H'2~ 2200, 
l't 60S3o: f.,0530t 720. 96Z4000o 4J842, 2200, 
lS 62B9o; 62890t 72o, 9624~00. 4tl2Q2~ 2200~ 
16 6o5Jo; 60SJo. 72o, 9624900~ 43842. 2200, 
1 7 s611o: s6l7o• 72o, 9624000o 3Y'ta2. 2200, 
'•l 57116! s1llo~ 72o, 9624000~ ;~4?2, 2200. 
19 599'+0• s9940o 72o, 96249oo. 4J252. 2200, 
2 6~97o: 6997o• 72o, 96240oo. 5j2a2, ?200~ 
2' sa6so; 5B650o 720~ 96i4boo. it1962. 2200. 
2?. lt~9t.o: 469(10~ 72o. 96ii!4iloo. 311212~ 2200. 

~ ?l 42fi!o; 42720, 720~ 9624~00. 26032~ 2200. 
24 3HH2o; J8820o 720, 9624000· 22ll2, 220U~ -..J 
?~ 36~30! 36930o 720~ 9624900. 2~2~2~ 220Q, 1\) 

?6 HOlQ, 44010· 72o. 96240oo. 27322, 2200. 
. 27 4o47o; 4-047Qo 72o, 9624~00~ 23782. 2200~ 

213 ~oizo: 40120o 720~ 9624000t 2J4l2. 2200~ 
2'1 39770; 39.710· 720~ 96240oo. 2JOS2~ 2200. 
3 3'i65Q; 39650o 720, 9624000o 2C:9~2. 221)0~ 
3• 0! 16688. 719. 959o~oo. o. 21~9. 

M~X,MU~ giSCM~~e~ fO~ THE MONTH IS nFS.9,~Fs 
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