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REPORT ON RESERVOIR REGULATION 
FOR FLOOD CONTROL 

SHASTA DAM AND LAKE 
SACRAMENTO RIVER, CALIFORNIA 

CHAPTER I - GENERAL INFORMATION 

1. AUTHORITY AND SCOPE 
a. This report on reservoir regulation for flood control, Shasta Dam and Lake, Sacramento 

River, California, is an appendix to the Master Manual of Reservoir Regulation, Sacramento River 
Basin, California. It is prepared in accordance with instructions contained in ER 11 10-2-240, EM 
11 10-2-3600, and EC 11 10-2-67, all pertaining to requirements for reports on reservoir regulation 
for projects subject to the provisions of Section 7 of the Flood Control Act of 1944 (58 Stat. 890). 
The pertinent portion of that act reads as follows: 

"Hereafter it shall be the duty of the Secretary of War to prescribe 
regulations for the use of storage allocated for flood control or navigation 
at all reservoirs constructed wholly or in part with Federal funds provided 
on the basis of such purposes, and the operation of any such project shall 
be in accordance with such regulations . . ." 

b. This report contains descriptive information about the project, the methods of 
operation, and the prescribed regulations for flood control operation. A map of the Shasta 
Reservoir area is shown on chart 1. Location of the project is shown on chart 2. A portion of the 
material used in preparation of this report and some of the charts showing features of the project 
were furnished by the United States Bureau of Reclamation Mid-Pacific Region, Sacramento, 
California. A description of the overall Sacramento River Basin plan of flood control is given in 
the Master Manual of Reservoir Regulation, Sacramento River Basin, California. 

2. PROJECT AUTHORIZATION 

a. Shasta Dam is the key structure and one of the initial features of the Bureau of 
Reclamation's Central Valley Project, which closely follows original plans of the State of 
California. The State's Central Valley project took definite form between 1920 and 1930. Specific 
recommendation for a dam at Kennett (later Shasta Dam) to form one of the storage reservoirs in 
the Central Valley plan was made in 1927. Hydroelectric generation was to k developed to aid in 
financing, and the reservoir was to be operated for flood control also. Salt water intrusion at the 
delta was to be controlled by water released from storage. 

b. The State Water Plan, presented as Bulletin 25 in 1931, formed the basis for the State's 
Central Valley project and was concerned mainly with the initial units to relieve the increasingly 
serious water supply situation. It provided for constructing Kennett Reservoir, the Delta Cross 
Channel, Friant Reservoir, the San Joaquin pumping system and conduits for the upper San 
Joaquin Valley and Contra Costa areas. It also pointed out that the project could not be financed 
through water and power revenues alone. 



c. Conferences of Federal and Stale officials were held early in 1931 to seek a definite 
understanding regarding Federal participation in the project. The State's application for Federal 
financing through Public Works Administration loans and grants was not approved, and 
proposals for special Congressional legislation to authorize Federal loans and grants did not 
progress. 

d. The project was authorized as a Fedrral Rtaclamation project in 1935 in the face of 
increasingly critical conditions of water shortage and economic distress, by the Finding of 

Feasibility of the Secretary of the Interior as app~oved by President Roosevelt. By direct 
presidential action, Public Works Administration lunds were allotted to the Department of the 
Interior for Construction of certain project ieatures subject to the reclamation laws. Congressional 
authorization was provided in the River and Harbor Act of 26 August 1937 (50 Stat. 850), and the 
River and Harbor Act of 17 October 1940 (ch 895,54 Stat. 1198,1199) extended the authorization to 
include irrigation distribution systems. The name of the dam was changed to 'Shasta' in 
September 1937 

3. CHANGES TO THE AUTHORIZED PLAN 

Studies and investigations subsequent to project construction have resulted in the following 
modifications to the as built project. 

a. Spillway. - The gross pool elevation was increased from 1065.0 feet to 1067.0 feet in 1965 
by installation of flashboard gates which seat on the existing drum gates. Gross pool capacity 
accordingly was increased from 4,493,000 acre-feet to 4,552,100 acre-feet. 

   
 

 

4. CONSTRUCTION HISTORY 
Shasta Dam was constructed for interim operation during the period from September 1938 to 

June 1945. Storage of water in Shasta Lake began in December 1943. Gates, valves, etc., and other 
items of finish work, deferred during the war, were completed and placed in full operation in April 
of 1949. Approximately 37 miles of the Southern Pacific Railroad main line to Portland. Oregon, 
and 21 miles of U.S. Highway 99 (Interstate Route 5) were relocated around the reservo!:- during 
this period.  

 



CHAPTER II - BASIN DESCRIPTION 

5. DESCRIPTION OF THE PROJECT AREA 

T h e  Sacramento River drains aIx)ut 26,000 sclliirrc- n1ilc.s: c-xc.ltrtli~ig t11(~  <;oosc* l i tkr dr;tin;ty:(' 

01 the Pit Kiver, which, although topographically withi11 111e Pit Riv(~r H;tsi~i. r;tr('ly c~)ntril)tit(~s to 

the flow. 'The Sacramento River drainage area of principal interest in oln>rittion of Shasta Darn 
includes the area above the dam; the local inflow tributary area.to the river between the dam and 
Bend Bridge control point; and the area between Bend Bridge (Red Bluff) and the head of the 
Sacramento River Flood Control Project at Ord Ferry. A map of the basin is shown on chart 2 and 
topographic features, including locations of stream gaging stations are delineated on chart 3 .  
Stream profiles of the main stem Sacramento River and its principal tributaries above Ord Fer:.y 

are shown on chart 4. The  basin areas are briefly described in the following paragraphs. A general 
description of the entire Sacramento River Basin and the flood control works along thcxinain stc.ni 
below Shasta Dam is contained in the Master Manual. 

6. AREA ABOVE SHASTA DAM 

T h e  drainage area above Shasta Dam consists of about 6.400 squarc miltss of 1nount;tin and 
plateau area at the head of the Sacramento Valley portion of the Central Valley of <hlilol.ni:t. 
\Vhile elevations in the basin vary from about 600 feet at Shasta Dam to 14.000 fret at Mot~nt 
Shasta, approximately 65 percent of the mountainous area lies below 4,000 feet in elevation, and 97 
percent lies below 7,000 feet. The  two principal tributaries to Sacramento River itbove S1:asta Dini. 
McC:loud and Pit Rivers, drain a portion of the Trinity and Chscadr Mountains to the north ;tnd 
east of Sacramento Valley. 

T h e  Pit River portion of the drainage area comprises thr platcbau area east of the c.~.c.st o f  thv 
Cascade Mountains which is drained by the Pit River and its principal tributaries Burney. Hat and 
Ash Creeks, and Fall River. The  total drainage area is about 4,700 squarr miles; excluding tiic 

Goose Lake Basin. Pit River rises on the western slopes of thy \Q'arnrr Mountains, and flo~\.\ 
generally southwesterly across an  arid plateau underlain by extensive porous lava beds and otht.1 

volcanic materials to its canyon through the Cascades. Vegetation is very sparse or entirely ahstmt 
cSxrept for a thin cover of conifers immediately east of the Cascaric. crest. Much of tht.drainagc is 
underground through thc porous lavas and there are numerous sni;tll lakes ant1 ponds, m;iny of 
which have no  surface outlets. The  remaining portion of the drainage basin consists of the ruggt-ct 

mountainous areas on the western and eastern slopes of the Cascade and Trinity Mountains. 
respectively, drained by the main stem of the Sacramento River, McC:loud River, Squaw Creek, and 
Pit River below Big Bend gaging station. The total drainage area is about 1,700 square miles. 
Sacramento River rises in the Trinity Mountains and the McCloud River rises on the slopes of 
Mount Shasta in the Cascade's. Both flow generally south to unite with the Pit River in Shasti~ 
Lake behind Shasta Dam. Elevations range from about 600 feet at Shasta Dam to about 6,000 fret 
along the crest of the C~scade  and Trinity Mountains. Mount Shasta rises above the crest level to 
an elevation of 14,161 feet. Vegetative cover increases in density with elevation, from brush and 
scattered deciduous trees to a heavy coniferous forest. Soils are shallow and largely of <.lay ty1,c.s 
and are relatively tight. Winter flood flows originate on this moun~ainous portion whilc most o f  

the summer flow originates along the Pit River above this area and in the upper McClo~ld Rivc~r. 
area. Although a number of small privately owned irrigation dams have been built on tht- Pit Kivcsr 



; I I ~  tril)utaries, tllrrr are no  large irrigation diversions upstream of Shirst;~ I i~ke .  'I'he cxte~lsivc~ 
systcsm of hydroelectric dams, along Pit River and its tributaries develop very little storage and do 
not significantly modify flood flows. 

7. FOOTHILL AREA (SHASTA DAM TO RED BLUFF) 

Below Shasta Dam, Sacramento River flows southward for about 54 miles in a natural 
channel through rolling hilly country to the head of the Sacramento Valley near Red Bluff. This 
drainage basin consists of about 2,600 square miles of mountainous and valley floor area between 
Shasta Dam and the Bend Bridge ,gaging station near where the Sacramento River cuts through a 
line of low hills. The  stream system is radial; Cottonwood Creek which drains the eastern slope of 
the Coast Ranges and south slope of the Trinity Mountains coming from the west, Clear Creek 
which drains the eastern slope of the Trinity Mountains from the northwest, Sacramento River 
from the north, and Cow, Battle, and Paynes Creeks which drain a segment of the western slope of 
the Cascade Mountains from the east. The  crest elevation of the surrounding mountains is about 
6,000 feet, with Mount Lassen rising above this level to about 10.000 feet. The  river elevation at 
Bend Bridge is about 280 feet. About 800 square miles of the area is mountainous and thr, 
remaining 1,800 square miles are rolling hills and valley floor. Soil cover is moderately deep and 
ranges from sandy in the Cottonwood Creek area, clayey in the Chw C;rc.ek area, and porous 
volcanic material in the Battle Creek area. The  valley fltmr area is grass covered with scattered oak 
trees on the east and a thin cover of  scrub pine on the west. On the mountain slopes, vegetation 
increases with elevation to moderately heavy coniferous forest on the crests. The  main stem of 
Sacramento River has an  average slope of only 5 feet per mile while Cottonwood Creek on the west 
and Battle Creek on the east have average slopes of 110 and 150 feet per mile, respectively. 
M7hiskeytown Dam and Reservoir on  Clear Creek, one of the major features of the Trinity River 
Division of the Bureau of Reclamation's Central Valley Project, has a total capacity of 241,000 
acre-feet. The  Cottonwood Creek Project au!horized for construction by the Carps of Engineers 
provides for a dam on the main stem of Cattonwood Creek (Dutch Gulch Dam) and one across the 
South Fork (Tehama Dam). Together both lakes would provide a total storage capacity of 
2,000,000 acre-feet for flood control, local irrigation, municipal, and industrial water supply, 
recreation, and fish and wildlife purposes. 

8. VALLEY FLOOR AREA 

Below Red Bluff, Sacramento River continues to flow southward for about 65 miles to Ord 
Ferry. This  portion of the basin comprises ahout 3,600 square miles of mountainous and valley 
floor area lying between the Coast Ranges on the west and the Cascade-Sierra Nevada Range on the 
east. Elevations range from less than 100 feet at Ord Ferry to about 7,500 feet on Black Butte on the 
west and 10,000 feet on the volcanic cone of Mt. Lassen on the east with approximately 50 percent 
of this area below 1,000 feet. The  average slope of the main stem channel is about 1 foot per mile. 
The  western slope of the Cascade-Sierra Nevada Range is drained by the roughly parallel streams 
of Antelope, Mill, Deer, and Big Chico Creeks which enter the main stem from the east, and thy 
eastern slope of the Coast Ranges is drained by Elder, Thomes, and Stony Creeks which enter the 
main stem from the west and southwest. Most of the valley floor area is developed farm land but 
the area above the foothill line is rugged and undeveloped. Iregetalive cover varies with elevation 
from grass and orchards on the valley floor and foothills, chaparral at intermrdiate elevations to 
moderately dense coniferous forest above 5,000 feet. Reservoirs of significant si7.e in this area arc* 



East Park and Stony Gorge (total capacity 101,200 acre-feet) of the Orland Irrigation Projrt t 
(Bureau of Reclamation) on Stony Creek, a Coast Range tributary which enters Sacramento River 
just above Ord Feny. These two reservoirs are filled as early in the winter flood season as pssiblc 
and thercafter pass inflow. Black Butte Reservoir, construccc.d by thc Carps of Engineers on Stony 
Creek for flood control and other purposes, has a total c.;~pacity of 160.000 acre-feet. 'Thr flooti- 
control function of this reservoir is primarily protection of the local area, however, in conjunc.tion 
with control of Stony Creek flows, operation of Black Butte Reservoir provides the maximum 
practicable assistance in preventing damage from high flows on Sacramento River in downstream 
reaches. 

Below Ord Ferry, Sacramento River continues southward across the alluvial valley for about 
184 miles through the improved channels of the Sacramento River Flood Control Project, a 
complex system of leveed channels and bypasses, to Collinsville at the head of Suisun Bay, a tidal 
arm of San Francisco Bay (see Master Manual). In the reach from Ord Ferry to the mouth of 
Feather River, local inflow is comparatively small in amount and is entirely intercepted by 
bypasses or natural flood basins so that it does not enter the river directly. There are no reservoirs of 
significant size on the tributaries in this reach. In the reach from the mouth of Feather River to 
Suisun Bay, large volumes of runoff enter the Sacramento River Flood Control Project channels 
from the Feather, American, Cache, and Putah sub-basins. The most important reservoirs in the 
reach are Oroville Reservoir on the Feather River; New Bullards Bar Reservoir on the North Fork 
Y uba River; Indian Valley Reservoir on the North Fork Cache Creek; Lake Berryessa (Mon ticello 
Dam) on Plltah Creek, and Folsom Reservoir on the American River. Their flood operatio~ir. 
however, are independent of the flood control operation of Shasta Lake and are not described in 
this report. 

9. CLIMATE 

a. The climate in the upper Sacramento River Basin is characterized by wet cool winte~\ 
and hol dry summers. The major storm period is during the months October through April. The 
average seasonal precipitation of the principal flood runoff area above Shasta Dam and below the 
Big Bend gaging station on Pit River, averages about 68 inches, and on the entire drainage arc3a 
averages about 36 inches. Chart 5 shows normal annual precipitation over the drainage areir. 
Normal annual precipitation for the entire drainage area ranges from about 11 inches in thc - 
eastern part of the Pit River Basin to about 85 inches just north of Shasta Dam. Precipitation 
usually occurs as rain at elevations below 4.000 feet and snow at higher elevations, although snow 
has occurred in the valley and rain has occurred at the highest elevations in the basin. About 7.5 
percent of the annual precipitation occurs during the months of November through March, and 
about 15 percent during the months of April through July. The normal monthly distribution of 
precipitation at representative stations based on records through 1974 is shown in the followir~g 
tabulation: 



Average Monthly Precipitation 
I Mt. Shasta City I Vollmers 

Elev. 3544 Elev. 1335 

I Of0 of Of0 of 
Month Inches Annual Inches Annual 

.]Illy 
A11g11sr 
Sc-l)rc.m her 
October 
Novem her 
Ilccem her 
Janu;~ry 

March 
April 
May 
J11nt. 

Mineral 
Elev. 4910 

Of0 of 
lnches Annual I 0.0') 

0.2 
0.,17 O.!) 
0.8(i 1.6 
'I :I 1 0.1 
7.16 13.1 
9.56 17.5 

10.08 18.5 
7.32 I3:l 
6.07 1 1.1 
4.26 7.8 
2.6 1 4.8 
1.63 3.0 

X more detailed discussion of the climate o f  Sacrammto \'alley is c.ont;~int.d in 111c M;istt~r 

Manual. 

1 .  temperatures in the mountain areas average around 3Z°F.. but occasionally 

descend below zero, while summers are moderare. Observed reml,erarurc csrrcmcs ;ire 103 and zero 
degrees at >,It. Shasta City, 114 and I7 degrees at Redtling and 100 ancl -IS c1cgrc.e~ at Mintaral. 'Thtb 
monthly distributio~l of mean temperatures at reprrsc,nrative stations arc. given in the lollo~ving 

tabulation: 

Month 

. ] ~ I I I I I ; ~ ~ ~  
Fcbr11;rry 
March 
April 
hlay 
Jiiric- 
Jill). 
A~~gtis t  
Scl,tc.mher 
Ot~rolxr 
Sovcrn1x.r 
1)c.c.c.m I~cr 

Monthly Normal Temperatures ( O  F) 
Mineral 

Elev. 4910 
Mt. Shasta City 

Elev. 3544 
Redding F.S.tt2 

Elev. 575 



(.. Normal annual snow acc11mul;ition ;r t  scxlectc.d stittion\ is ;is follows: 

10. RUNOFF CHARACTERISTICS 

~ l l t hough  some o f  the strrams in t I l (*  basin have thcsi~ sourccb i l l  liirgts percnni;il slxings i~ntl  

flow at a fairly tanstant rate all year, the runoff pattern of the Sac-ramento Kiver and trilmtaricks 
above Shasta Dam is generally similar to the precipitarion pattern. That  is, m a x i m ~ ~ m  flows occ.u~ 

between the months of ~ o v e m b e r  and April and arc thc result of direct runoff from intensc. 
precipitation: with the largest si1staint.d flo\vs usually in April and May. Flo\vs decre;isr. during the. 

summer. rraching the lowest flolvs in August, September and Octo\,er. Runoff in the Sacr;imrnto 
River and tributaries varies both seasonally and from year- to year, and long drought pl.ritxls have 
been experienced. The  average annual runoff 01 the Sacramento River at Shast;~ Dam for 67 yrars 
of record is 5,737,000 acre-feet, the maximum rrcordcd value being 10,796,000 ;icre-frrt (188 

~)erc.cnt) for the. 1973-74 water year and thc minimum, 2,479,000 acrcs-feet (4.3 percrnt) ill 1!)23-"1. 
<;h;irt 6 gi\.c.s thc. hisiorical inflow (1944-1971) on monthly and annlriil 1)asis fol- Sh:ist;r l;~k(s. IIigll 

rates of flow may occur c-onc~~rrently from local tributaries to Sac.rarnt.nto Kivc~r l)c*~\vc.rll S11;ist;r 
Dam and Ord Ferry, and such local inflow alone may excc.ed sak* c.h;lnnel c.al~ac.itic-s ; I I  K(,d RIi1f1' 
and Ord Ferry. L4'intc.r rains so~r~c.tinit.s c-slc.nd in thc~ hight.1. c * l ( . \ ~ ; i l i o ~ ~ ~  a ~ ~ t l  c . ;~ r l  r.t*sktlr in rc-(.o~-(l 
floods particularly if thcrc~ is :I ~rlod(-rate s~iowc.ovc~r. i l l  tht* rno~ll~l ;~ir l \ .  ;\10111111~ 11o1111;11 fIo1t.4 101. 

Sacramento River Basin arc. ill~rsl~.;ltc.d I)! I l i t ,  I'ollowillg t ; i l ~ i i I ; ~ t  ion: 

Station 

Adin MI. 
Stout \ Meadow 
hlo~rnt Shasta 

AVERAGE MONTHLY RUNOFF 
( I n  1 , 0 0 0  acre f e e t )  

Normal Water Equivalent 
Snow in Inches Elev. 

6350 
5400 
7900 

Period of Record Water Year 1950 - 1973 

'Pr ior  t o  lW8. p u b l i s h e d  a s  "Near Red B l u f f ' .  

Drainage 

l'it Kiver 
Mc-Cloud Rivet 
Sacramento River 

1 May 

.3.!) 
3 1 :1 
52.0 

1 Feb 

9.0 
26.2 
32.1 

MONTH 

Oct 
Nov 
Dec 
Jan 
Feb 
k r  
Apr 
b y  
J u n  
J u l  
Aug 
S t p  

:\ list ol stream gaging st;ttions, thcil lo!.;itlons. dr;i~rl;igc. ;~rc';ih. 1xsl.iotls ol ~.c.c.ol.d. ; ~ n d  I)(*;II\  
I'lo\v\ is gi\.c~n on Chart 3. 

1 Mar 

11.7 
3.5.1 
12.6 

1 Apr 

13.5 
213.1 
50.0 

SACTO. R I V E R  
AT OELTA 

DA - 425 sq m i  

Runof f  

26 
59 
97 

127 
141 
122 
133 
109 
46 
20 
14 
14 

Annua l  908 

McCLOUD R I V E R  
AB.  SHASTA LAKE 

DA 609 sq m i  

PIT R I V E R  AT 
B I G  BEN0 

DA - U.710 sq m i  

Percent 

2.9 
6 . 5  

10.7 
14.0 
15.5 
1 
14.7 
12.0 

5.1 
2.2 
1 . 5  
1 . 5  

100.0 

R u n o f f  

51 
70 

110 
138 
133 
122 
122 
96 
65 
5U 
49 
W 

1.055 

Runoff  

12 
9 

78 
82 
41, 
16 
8 
8 
7 

11115 

Percent 

5.1  
6.6 

1 0 . 4  
12.7 
12.6 
11.6 
11.6 
9 . 1  
6.2 
5.1 
4 . 6  
4 . 1  

100.0 

Percent 

2.7  
2.0 
7 . 6  

18.7 
15.3 
17.5 
18.4 
9 .0  
3.6 
1.0 
1 .8 
1.6 

100.0 

SHASTA LAKE 
HEAR REDOING 

DA - 6.421  sq m i  

R u n o f f  

281 
Uof, 
673 
928 
885 
6 2  
778 
561 
345 

f:Z 
223 

6.391 

Percent 

11.11 
6 . 3  

10 .5  
14.5 
13.9 
13.0 
12.2 
8 .8  
5.U 
4 . 0  
3 . 5  
3 . 5  

100.0 

A ~ ~ ~ ~ O i & V ~ ~ .  
NEAR RED B~uFF* 

DA - 8.900 sq m i  

SACTO. R I VER 
AT ORD FERRY 

DA - 12.U80 sq ml 
R u n o f f  

U49 
540 
937 

1.371 
1.253 

784 
75U 
707 
643 
704 
682 
518 

9.3112 

R u n o f f  

UU7 
592 

1,0811 
1.703 
1.680 
1.043 

901 
692 
558 
568 

E? 
10.283 

Percent 

11.8 
5 .8  

10.0 
15.7 
13.11 
8 .8  
8.1 
7.6 
6.9 
7 . 5  
7.3 
5.5 

100.0 

Percent 

4 . 4  
5.8 

10.5 
16.6 
16.3 
10.1 
8 .8  
6 .7  
5 . 4  
5.5 

i:: -- 
100.0 





CHAPTER 111 - FLOOD POTENTIAL 

11. FLOOD CHARACTERlSTlCS 

a. Floods on Sacramento River are caused primarily by winter rainstorms au,gmented by 
melting of accumulated snow on the drainage area. Sometimes floods are decreased by absorption 
of rain within the snow pack. Flood flows originating above the dam are generally confined to 
canyons and stream channels, and travel rapidly to the lake without causing significant damage. 
Below Shasta Dam local tributary inflow to Sacramento River flows in streams confined to narrow 
canyons above the foothill line, below which the streambed gradient decreases sharply and flood 
flows tend to spread over wide areas if not confined by levees. Floods caused by rain are 
characterized by high peak values and short durations (about three days at the foothill line) while 
snowmelt floods may produce moderately high flows over a sustained period of several weeks. 

b. Among the largest floods at the dam site during the period of record (1895 to date) are 
those of March 1907, January-February 1909, February 1915, December 1937, February-March 1940. 
February-April 1941, December 1955, January 1956, February 1958, December 1964, January 1969, 
January 1970 and January 1974. These floods occurred during the winter season and were caused 
primarily by rainfall augmented in most cases by melting snow. The storms causing each of thew 
major floods have much in common. All follow the general pattern of flood-producing 
precipitation in California, which occurs when the deep southwest wind current of a warm moist 
sector of a Pacific storm is superimposed on the efficient rain-producing mechanism of California 
topography. The January 1974 flood produced the highest flow of record (215,700 c.f.s., 16 January 
1974) above Shasta Dam while the January-February 1909 flood sequence produced the greatest 
recorded volume of flood runoff. The December 1937 flood produced outstanding flows from the 
minor eastside tributaries between Shasta Dam and Ord Ferry, while the December 1964 and 
January 1970 and 1974 floods were very heavy in the Sacramento River basin above Ord Ferry, 
particularly on the west side tributaries. 

12. DOWNSTREAM AREAS SUBJECT TO FLOODING 
Areas along the Sacramento River downstream from Shasta Dam that are subject to flooding 

consist of the towns of Redding, Anderson. Red Bluff, and Tehama. Also subject to flooding arc. 
a,gricultural lands and industrial developments. Large floods, like the January 1974 flood, may 
inundate over 200.000 acres. About half of the flooding occurs within the confines of dedicated 
floodways and natural overflow basins. Areas subject to flooding are shown on chart 7. 

13. RAIN FLOOD POTENTIAL 

High intensity rain floods may occur in the Sacramento River Basin downstream from 
Shasta Dam any time from November to April. These floods can cause flooding of extensive areas 
and result in considerable damage to a.gricultura1 and urban developments in the Sacramento 
River flood plain. Rain flood frequency curves for Sarramento River at Shasta Dam and 
Sacramento River above Bend Bridge near Red Bluff are shown on charts 8 and 9, respectively. 

14. SEASONAL VARIATION OF RAIN FLOOD POTENTIAL 
Large rainstorms in the Sacramento River Basin occur most frequently in the months of 

November through March, and are not known to occur in the months of June through August. For 
a specified ground condition, the seasonal variation of rain flood potential is dependent on the 



sc.;iso~l;il vi41-i;itioll ol sto1.111 ~ ) o l c ~ l l l i ; i l .  tvhic.ll is ;I I'uiic.tio1l 01 I;itili~dr~ ;ind 1l1(' ;it11011111 01 sto1.111 
precipitation that nornlally occurs ;it an): loration. 'I'his sc*;ison;rl v;rriatio~\ ol' stor111 1x)tcllti;tl is 
defined by criteria contained in offic-c report, "Reservoir Operation Criteri;~ for Flood Cbntrol." 
dated October 1959. 

15. SNOWMELT FLOOD POTENTIAL 

Snowmelt runoff is caused by the gradual melting, in the spring and early summer, of snow 
and ice which have accumulated during the winter in the high mountains. Snowmelt runoff alone 
does not cause damage in the Sacramento Valley but prolonged high stages in the lower channels 
will occasionally inundate bypass lands during part of the growing season and may cause seepage 
through levees. 

16. FLOOD MAGNITUDES 

A comparison of the standard project flood with major historical floods and the probable 
maximum flood, expressed as ratios of standard project flood values to thosc.of the major floods is 
tabulated below: 

Routings of historical floods are shown on chart 10. 

17. STANDARD PROJECT FLOOD 

The standard project flood at Shasta Dam has a peak flow of 345,000 c.f.s. and a 5-day 
volume of 1,574,000 acre-feet. This standard project flood is described in office report, 'Standard 
Project Floods, Sacramento Rivcr and Tributaries Above Ord Ferry. Sacramento River, Calif.,' 
dated 13 March 1963. The flood was determined by use of the 6-hour unit hydrograph shown on 
Table 111 it1 the above mentioned report. A routing of the standard project flood through Shasta 
Reservoir is shown on chart 11. The maximum oi~tflow is 205,000 c.f.s. with maximum storage 
.1,580.000 acre-feet. 

18. RESERVOIR DESIGN FLOOD 

Shasta Reservoir does not have a Reservoir Design flood. The hypothetical flood 
rq,resenting the maximum flood controllable to project objective outflot\.s (corresponding to 
79,000 c.f.s. at tailwater of Keswick Dam and 100,000 c.f.s. at Sacramento River at Bend Bridge 
gaging station) and utilizing 1,300.000 acre-feet of flood control space is the 100 year flood. It has a 
peak flow rate of about 290,000 c.f.s. and a 5-day volume of 1,338,000acre-feet. A routing of the 100 
year flood through Shasta Reservoir is shown on chart 12. The maximum outflow is 79,000 c.f.s. 
with a maximum storage of 4,550,000 acre-leet. 

~ l o o d  

Std. Proj. 
Jan. 1974 
lan. 1970 
Dec. 19.55 
Fch. 19-40 
Mat. 1!)07 
Prol). \la. 

Peak Flows 
Flow 

(1,000 c.f .s.) 

5-Day volumes 
Ratio 

(Flood/SPF) 
Volume 
(acre feet) 

345,000 1 .OO 
215.700 0.63 
2 10,000 0.61 
1 93,000 0.56 
1 82,000 0.53 
160,000 0.46 
4.50.000 1.30 

(Flood/SPF) 

1,574,000 1 .OO 
1.088.500 0.69 
1,101,500 0.70 
1,089,000 0.69 

946,000 0.60 
952.000 0.60 

1.800.000 1.14 



19. SPILLWAY DESIGN 

The spillway design flood was based on t h ~  maximum prohablc storm which was a r \ ~ i ~ ~ ~ c . t l  IO 

occur at a time when antecedent conditions were optimum for high flood runoff. ' f i e  storm 
produced an average of 20.4 inches of precipitation in five days over 2.370 square milcs. Rer;ll~se of  
the volcanic soils in the Pit River basin, the effective flood producing area for Shasta D;lm W;I\ 

assumed to end near Fall River Mills. A runoff factor of 80 percent was used in computing a design 
flood peak of 450,000 c f.s. and a 13-day volume of 2,060,000 acre-feet. This  flood was routed 
through the reservoir under the assumption that antecedent inflow had filled the reservoir to thc 
top of the raised spillway gates (elevation 1,065). The  routing was made using minimum releaw 
rates indicated on  chart A-9, the Emergency Spillway Release Diagram. Maximum outflow w o ~ ~ l t l  
reach 346,000 c.f.s. combined flow through outlets and over the spillwa). Maximum pool elevat~on 
tvould reach 1071.2 feet or  6.3 feet surcharge, about half the available freehard above gross pool. 
Chart 13 shows the routing of the spillway design flood. 





CHAPTER IV - PROJECT FEATURES 

20. DESCRIPTION OF THE PROJECT 
Shasta Dam and Lake are located on the Sacramento River below its confluence with Pit 

River, about ten miles north of Redding. California, and function as the key unit of the Central 
Valley Project, one of the most extensive man-made water transport systems in the world (see chart 
2). This project extends 500 miles through the length of the great Central Valley of California from 
the Cascade Range in  he north, to the semiarid plains along the Kern River in the south. 
Although the primary purpose of the Central Valley Project is irrigation development including 
the transfer of water from the Sacramento River basin where a surplus exists into the water 
deficient areas of the San Joaquin \'alley hundreds of miles to the south, other purposes of the 
project include flood control and improvement of Sacramento River navigation, domestic and 
industrial water supply, generation of electric power, fish and wildlife conservation, recreation, 
protecting the Sacramento-San Joaquin Delta from intrtision of saline ocean water, and other 
water uses. 

a. Shasta Dam is a curved, gravity-type, concrete structure with a small earthfill .section 
 
 
 
 
 
 
 
 

 

  

 
 
 

 

  
 
 
 

 

22. IRRIGATION AND NAVIGATION 

The principal irrigation season is April through October and many irrigation diversions are 
made along Sacramento River below Shasta Dam as discussed in paragraph 35, including 
diversions to the Delta Cross Channel, which carries a large volume of water into the San Joaquin 
Basin. The Sacramento River Navigation Project extends up  the main channel of Sacramento 
River to Red Bluff, about 60 miles below Shasta Dam. However, navigation on Sacramento River 
is and has been very limited above Colusa and is practically nonexistent above Chico Landing. 



23. RECREATION FACILITIES 

The Whiskeytown-Shasta-Trinity National Recreation Area was established by Act of 
Congress in November 1965. The area comprises three separate units. One is at Whiskeytown 
Lake, one at Shasta Lake, and the third includes Clair Engle-Lewiston Lakes. The Shasta Unit and 
the Clair Engle-Lewiston Unit are within the Shasta-Trinity National Forests, and are 
administered by the Forest Service. The Whiskeytown IJnit is administered by the National Park 
Service. These three units of the National Recreation area surround major reservoirs of the Central 
Valley Project of California. The recreation area provides recreation for present and future 
generations, and in addition, assures the conservation of lands having scenic, scientific, and 
historic values. Facilities provided at Shasta Lake, by the Forest Service, include twenty-nine 
campgrounds, four boat-launching ramps and two beach and picnic areas. In addition to the 
Forest Service facilities, about eighteen resorts and marinas are operating under permit within the 
Shasta Lake Unit. Facilities provided by these permit-holders include rental housing, stores, snack 
bars, restaurants, excursion boats, boat-dock service and rental, camping areas, and boat- 
launching ramps. A map showing locations of the recreation facilities in the Whiskeytown-Shasta- 
Trinity National Recreation area are shown on chart 17. 



CHAPTER V - FLOOD CONTROL DESIGN REQUIREMENTS 

24. HYDROLOGIC BASIS FOR DESIGN 

As a key structure and one of the initial fratures of the Cxntral Vallcy Project. Shasti~ I);trn 
Lakc were designed as provided for in the Kivc.1-s ant1 Harhol-s Act, "'I'hat the darn ant1 

reservoir shall be used, first for river regulation, improvement of navigation, and flood control; 
second, for irrigation and domestic uses: and third. for power." 

25. FLOOD CONTROL SPACE REQUIREMENTS 

The currently required flood control storage reservation is determined from the Flootl 
(hntrol Diagram. T h e  diagram requires: 

(1 )  Minimum 1.300,000 acre-feet of storage space from 1 Novemkr to 23 December, :r11(1 

(2) Conditional flood control spacca u p  to a m;tximum of 1,300,000 acl-c-kc.t ~ I - O I I I  2:; 
December to 20 March, decreasing again to zero o r 1  1.5 June. ?'he recluired slxtcc is dete~.mi~~c-ti i ~ \  
u\c of a ground wetness index during this 1)c.riotl. 

26. MULTIPLE USE OF RESERVOIR SPACE 

The  allocation of a portion of proj(.ct c.osts t o  flood control i t t  S11;lst;r I;~l;t- i \  I);lsc.cl OII 

opt imum us(. of reservoir spacts for all proj(.c.t I)uryw)ses wit 11 spacc rc-scbrvc.tl for flood c.ontrol ~rsc* 011 

a priority basis when needed, as defined in the approved flood control regulations. Since the. I . ; I~II  

Ilood potential varies seasonally, it is possible to obtain optimum usage of that poi.~ion of t l l c h  

reser\,oir space required for flood control during flood seasons by carefully defining seasonal l inli 14 

and space requirements for flood control. thus allowing the reservoir space to be used f o ~  oti1c.1 

purlmses when it is not required for flood protection. 

27. GROUND WETNESS INDEX 

The  ground wetness index is a parameter valut. computetl on ;I daily basis to rc.flec.t t f r c .  

current ground wetness and adjusted to account for evaporation and ground losses \\.ithi11 t I i ( ,  

Sacramento River Basin above Shasta Dam. Loss rates vary with soil type, from high. in s~~h-h;tsirrs 
\vith porous volcanic soils, to low, in sub-basins with cl;ry soils. Losses drcrease during storms ; I \  

surfact, dvtention fills and the ground becomes saturated. Two-hou~. loss data were coml)lrtetl 1 0 1  

uppe~-  Sacramcnto Rivcl- above Shasta Dan1 (luring the Fehr~~ar! 1958. J ; I I ~ ; I ~ I I . ~  I95(i. l ) (~ . t~ t~ i I ) (~~ .  
1!).55. and I)ec.emlwr 1957 storms. The  storni ol January 1956 w;is tht. secontl major storm ill t l i i h  

\vet season on this area. Due t o  thc vc.ry wet ground c.onditions esulting from the Decc.rntu.~. I!).',.5 
\term. analysi9 of  the 1956 storm was very important in determining loss values with vrr? wvt 

ground conditions. The  storm of 9-12 December 1937, on the other hand, was notable for l ~ t , ; ~ \ . \  

rainfall on relatively dry ground and large areal extent. 

The  current ground wetness index adopted for Shasta I.ake is the parameter value (see rll;irl 
A-8) computed in c.f.s. days from the accumulation o f  season;rl inflow by adding the currcmt clit).'s 
inflow in c.f.s. to 95 percent of the parameter valutx computed through the preceding day. The 
adopted parameter is more responsivr to changing conditions than thr previous parameter biisc~l 
on the most recent 30-day inflow to Shastir I.akr. I r i  ;~tltlition, studies were c.onduc.tetl ~ ~ t i l i l i ~ l g  
parameters based on precipitation with varying degrees o f  drci~y. Thta prc.c.ipitation par;il1lc.tcsr 
fluctuated more rapidly than the adopted inflow 1,aramc.tc.r. It was agreed by represe~~~ative\ of the* 

Corps and IY.S.B.R. that the resultant rate of ch;~ngc, in s t o ~ i g e  ~\.ould pro\,c to be c~xc.e~.;i\~i~. 





CHAPTER VI - GENERAL PROJECT OPERATION 

29. OBJECTIVES 

Shasta Lake is operated for flood control, power, and conservation on the basis of the 
following objectives: 

a. T o  restrict flows downstream in the Sacramento River to the controlling flow rate of 
79.00 c.f.s. at tailwater of Kcswick Dam; and 100.000 c.f.s. at Sacramento River at Bend Bridge 
gage (near Red Bluff); inhofar as possible. 

b. T o  provide the maximum practicable amount of conservation storage for irrigation, 
domestic, and municipal uses without impairment of the flood control functions of the reservoir. 

c. T o  provide the maximum practicable amount of power without impairment of the 
flood control functions of the reservoir. 

d. To  provide sufficient releases to maintain downstream navigation channels of the 
Sacramen to River to authorized depths. 

e. T o  maintain sufficient releases to aid in the control of salt water intrusion in the 
Sacramento-San Joaquin Delta. 

E. T o  provide fish and wildlife mitigation, and when possible operate to provide 
enhancement of California's fish and wildlife. 

g. T o  maintain a minimum pool of at least 587,000 acre-feet. 

. RESPONSlBlLlTY FOR OPERATION 

Shasta Reservoir is operated by the Bureau of Reclamation, United States Department of the 
Interior, and is under the jurisdiction of their Regional Director, Mid Pacific Region, Sacramento, 
California. Details concerning the responsibility for flood control operation are discussed in 
Appndix A to this report. Flood control regulations prescribed by the Secretary of the A m y  under 
the authority of Section 7 of the Flood Control Act of 1944 and in accordance with rules and 

;regulations contained in the Code of Federal Regulations Title 33 Part 208.1 1 are reflected in the 
accompanying Field Working Agreement and Flood Control Diagram, included in Appendix A to 
this report. 

31. PRESENT REGULATION 

Present regulation of Shasta Dam for flood control requires that releases from Shasta Lake 
shall In* rcstrictcd to quantities which will not cause downstream flows or stages to exccd, insofar 
as ;x)saiblr, atiy one of the following criteria: 

a. A flow of 79,000 clrhir feet per second at thc tailwater of Keswick Dam; 

b. A stagc of 3!).2 fwt at thc Sacrrtmento River at Belid Bridge giiging station near Rcd Blilff 
(c.onsidcrcu1 to corrc~s~mnd to a flow of approxim;ltcly 100.00 cubic feet per xrond); 

c. Storagr space in Sliasta Iake of 1.3OO.W i~rc-ft.et below elevation 1.067.0 is kept 
av;~il;rblc for flcwnl control purposes on a sc;aonal basis in accordance with tlie F l d  Cnntrol 
Di;lat-;r~n in k~rcr. 
32. MINIMUM RELEASE REOUIREMENTS 

'Ilie ~iiini~iiuni rt.lcaws as autlioriri-cl by <hlrgrcWss arc. for fishery I>urlmscas in tlie Sacralncnto 
Riv1.r. 'Ilic*se minitnurii ~c-lc*;~sc.s arc- 2.300c.l~ f1o111 hI;:rc.li 1 - Allgust 31 ,2 .0cfs  from Dccr1n1n.r 1 - 
Frbr11:lry 28-?!I. ;lncl S.!)(H) c-fs from .Sv~)tc.~iitn*r I - Novc.rnIn*r 30. in critically dry yceirrs thew 
niitriaiurn rc*lrasc.s arc. rc.tluc.cd t o  +kRtM. 1.500. ; ~ l ~ c l  2.3(H) c,fs rc.sln.ctivi*ly. Addition;~l rc.lc*;lst~s arr 

,67;; 



made for irrig;~tion. navigation, and water quality. Generally, the minimum flow requirement for 
fishery protirtion i~nd  navigation are exc~c~did by those required for irrigation and water quality. 

33. DOWNSTREAM CHANNEL CAPACITIES 

Sacramento Rivcr betwivt~ Shusta Dim and Bend Bridge gaging station (the farthest 
downstream control point used in the flood control operation of Shasta Lake) flows through 54 
miles of natural river channel. The carrying capacities at control points of the various reaches are 
as follows: 

These capacities have been accepted as operating criteria for the flood control operation of 
Shasta Dam and Lake as'outiined in Appendix A to this report. Below Ord Ferry, the improved 
channels and bypasses of the Sacramento River Flood Control Project have a total capacity which 
inaeases progressively from about 150,000 c.f.s. near Ord Ferry to about 500.000 c.f.s. at Suisun 
Bay. The flow times for the main stem of the Sacramento River are as follows: 

Reach 
SIrasu Dam to Rcd Bluff 
Red Bluff to Ord Feny 

-- 
Rating curves for stations on Sacramento River pertinent to flood control operation of 

Shasta Dam are shown on chart A-6 and A-7. Since the beginning of operation of Shasta Dam there 
has been some encroachment into the natural channels in spite of the postingof warning signs by 
the Bureau of Reclamation to indicate areas along the Sacramento River that might be subject to 
ini~nck~tion from Shasta Dam rc.leascs. Recently, the Sacramento River has becn included in the 
dc.sig~atid flcdway program of thc State of California. Under this program, the State 
Ri~l i~m;~t ion Board has statuiory authority to regulatc the uses of and construction in designated 
flt~nlw;~ys so as not to impair fl~xxlflows. 

34. FLOOD DAMAGES 

Index Station 

lieswick 
Jknd Bridge 

Stage 

32.3 ft. G.H. 
39.2 ft. G.H. 

Reach 
Shasta Dam to Bend Bridge 

. Bend Bridge to Ord Ferry 

Operation of Sh;~sta Di~m i~nd  I i ~ k r  from 1903 to 1974 in accordance with prescribed fled 
control regulations co~ltaincd in tlris rcvlx,rt woultl have resulted in reduction of the n u m l ~ r  of 
t i~~ les  sc*riously ctiim;l#i~lg flows cxcurrc~cl o t r  S i~cr i~mc~r~o  River Shasta Dam from almut 48 t o  

a h ~ t  lti h i r i ~ i g  the p*ricnl. pThc l:~rgc.st flcnxls would still lravc cxcecdid channel c i~pci t i t~s  l)ut 
would li;~ve In*c.n sig~rific.it~rtly rc-tlucc-d. 'The aver;lgil ;~nnual reduction in f l m l  tl;rmagt* i~ncl 
~w.c.p;~~t' t h n ~ t ~ ~ h  ;111cl 111rdc.1 It.vc.c*s \\.;IS c.sti~rl;~tccl For prlr1n)st.s o f  thr report on feasibility ancl c.ost 
aIltw.;~lioa o f  t l ~ t .  Cclrtr;rl \'i11Ic*y Projcc.~ ( I  Ioi~sc. l>tn.u~~v-tlt No. 146. 80th Cungrcss. 1st Session) to 
tx. S.i8(i.o(H). In ;~clclition. llrc. ;~vc*l.;~gc. ;11inuir1 In-t~cmfit f~onr rrsu11;rnt change. in 1;1nd uw was 
estinr;tttrl ;II 1 1 1 ~  sarr~c. tinic. t o  l)c. $1 18.00. At tlrt* rcclla-st of 111th Burcau of Rccl;~rni~tion o ~ i  25 
Novt-111ln.r 19fiN. flt w HI control I)t-~rc.fits wclrc* rcrv;~lu;~~tul. I'hc rcwiscrl flcnxl cot~trol tn -~~t~f i~s .  ;IS 

Flow 
79.000 c.f.s. 

100.000 c.f.s. 

Tmel  Time 

12 hours 
1-8 hours 



transmitted to the Bureau of Reclamation I April 1969 ranged from $70*1,000 ;is sct forth in H.11. 
146 to $6,180,000 lw!r yc-ar, thc. cuxac.t ;+mount t lcp~ndi~ig on thc various st il)t~l;itc.tl c.orlditiotls tlsc.tl 
in cstirna~ing 1)c.nc.fits. Evc.11 c1lo11gIi Sl1;lsr;l ~)roviclc-s s~rI)st;~~itiiiI ~ ) ~ . o t c - c . t i o ~ ~ .  c.onsidt.r;il)l(- l'l(nn1 
tl;~~rlu#c.s will ( ~ I I I ~ I I I I ( *  to o ( t . 1 1 1  ;1101ig 11it. ( I I ; I I I I I ( - ~ \  I ) ( ~ I W I Y * I I  SII;ISI;I I);IIII  ;11ii1 Ord Fc.1.1.y. As 
tlic~rltio~~crcl in ~ , i r r a ~ r i ~ l ~ l i  33, sorne (.Ii;~n~ieI c'nc.rosc.hrnc111 lias oc.c.urred ;lnd flows of less t1i;in thc 
accepted channel capacity will cause minor damage between Redding and Chico Landing. A 
description of overflow areas and flow-damage information for this reach as well as for major 
downstream damage reaches are contained in the Master Manual. 

35. CONSERVATION AND NAVIGATION OPERATION 

The most efficient use of water resources made available by Shasta Dam can be realized by 
coordinated operation with some other units of the Central Valley Project, locations of which are 
shown in the Master Manual. In the operation of the Central Valley Project (CVP), each reservoir 
upstream of the Delta must meet the demands which can be met only from that reservoir. Below the 
confluence of the Sacramento and American Rivers on the edge of the Delta, there is, however, 
considerable flexibility in operating to meet the requirements which physically can be served from 
either the Shasta-Trinity complex or the American River facilities (Folsom and Auburn). Service is 
likely to be by various combinations of supplies. This coordination also provides a supplemental 
supply to provide 5,000 cfs for navigation on the Sacramento River. The Bureau of Reclamation 
share of Delta demands can be common1 y met at various times and in varying proportions from the 
Shasta-Trinity system, and from the American River facilities. 

At ultimate level of development it is estimated that an integrated CVP could supply 
diversion requirements in the Sacramento Valley of about 3.8 million acre-feet; diversion 
requirements in the American River basin of about 1.7 million acre-feet. and export pumping 
requirements of about 3.7 million acre-feet. Additionally Delta area consumptive use needs, 
including an estimated 1.6 million acre-feet for the Delta lowlands and uplands are provided for in 
a joint CVP - State Water Project operation. 

Operational features of the CVP include releases for fishery maintainence from Clair Englr 
Reservoir to the Trinity River, from Shasta Reservoir to the Sacramento River, and from Folsom 
Reservoir to the American River. Further benefits are obtained through coordinated operation of 
Central Valley Project with projects of the Statr MTater Project. The Bureau of Relamation and t h ~  
State Department of Water Resources work closely on such a coordinated operation, particularly 
with respect to the joint Federal-State San Luis Project. 

  

 
 

 
 
 
 
 
 
 

 



37. RELATION TO OTHER PROJECTS 

While Shasta Lake is operated for cor~servation and other purposes as a unit of the Cxntr;~) 
Valley Project, its operation for flood control is independent of thc flood control opc~ration of any 
other reservoir. Principal existing and proposed reservoirs in the upper Sacramcmto River Basin 
are shown on chart 19. 



CHAPTER VII - OPERATIONAL CONTROLS 

38. HYDROLOGIC FACILITIES 

a. I lydrologic- sti~t.iorls fr.0111 wliic-11 c.t~rrc.~it rc ' l )or~~;rc.  i~v;ril;rl)lc- for. t1i1.c-c.1 ol~'r;ttiori 01 
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b. Outflow from Shasta Dam is computed by the summation of flows through the 
powerhouse, through the river outlets, and over the spillway.  

. Flows through the river 
outlets and spillway gates are calculated from the rating of these structures for various oper~ings 
and heads. Outflow from Keswick Dam is computed in a manner similar to that for Shast;~ Dam. 
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39. FORECASTS OF FLOOD RUNOFF 

a. Flood-control operation of Shasta Lake requires forecasting of flood runoff both above 
and below the dam for from 6 to 24 hours in advance. The most critical forecast is that of the local 
inflow entering Sacramento River between the dam and the Sacramento River at Bend Bridge gage. 
Less critical forecasts are required of the local inflow between the Bend Bridge gage, and the Ord 
Ferry gage, and of the inflow to the reservoir. With rapidly changing inflow, the forecasts of the 
various inflows can be revised each 6 hours. The time of stream flow travel from Shasta Dam to 
Bend Bridge is about 12 hours and to Ord Ferry about 30 hours. 



b. The Bureau of Reclarnation has arranged with the NOAA Office in Sacramc'nto to 
forecast the local flow from the streams entering Sacramento River between Keswick Dam and thv 
Sacramento River Bend Bridge (Kcd Bluff) gagc' for 6 to 24 hours in advance during flood ~)eriods. 
Thc  data available are ( I )  current runoff at Red Bluff, (2) twice-daily precipitation data from th(. 
extensive reporting network o l  NOAA, ( 5 )  tlat;~ lrom eight on-call type radio-rep)rlit~g 
precipitation stations operated by the Burwu of Kc.c.lamation and six precipitation st;~t ions 
reporting every 6 hours operated by NOAA a1 kry poinl3 in the local artta abovt. Red Bluff, and (4)  a 

quantitative forecast of the average precipitation that c;an be chxpected over thc Shasta zone for thcb 
next 48 hours, made by NOAA on each day during the winter flood season from 1 November to 1 
May. 

40. COORDINATION WITH OTHER AGENCIES 

In order to assure that the flood control operation of Shasti~ Dam and Lake will be as effective 
and reasonable as possible, it is essential that the opcrating agency keep advised at all times of 
possible flood hazards, weather, inflow to the reservoir, and flow in downstream tributaries. This 
requires close liason with the NOAA, Soil Conservation Service, Geological Survey. Carps of 
Engineers, State of California Departn~cnt o f  M'at~r Resources and downslrcam intcrc.sts. 



CHAPTER Vlll - PROJECT ACCOMPLISHMENTS 

41. EXAMPLES OF OPERATION 

Koutings of 11istorio.aI f l c ~ ~ l s  (1955. 1958. l964-(i5, 1970 i111cI 1!1'7~1) iir(v sI\o\v11 (111 c 1~111  10. A\ 

rollting of the svandard project flood is shown 011 chart 1 1  and a routing of thc. 1o()-yc.;1r flocnl is 
shown on chart 12. 'The spillway design flocd routing is shown on chart 13. Rain flood frt.cluei1c.y 
curves (pre-project and project conditions) are shown on charts 8 and 9. Stage duration curves artb 
shown on chart 20 and stage frequency curves are shown on chart 21. The seasonal variation ol 
reservoir storage is shown on chart 22. 

42. OPERATION RECORD 

a. The official operating record is puhlishcd in the Water Supply Papers of the 1J.S. 
Geological Survey. 

b. The operation of Shasta Lake began in January 1944 and is shown in graphical fonn on 
chart 23. 

c.  A record of flood control requirements. and of storage and flow pertinent to the flood 
control operation is contained in the monthly reports submitted to the Chief of Engineers by the 
District Engineer. Corps of Engineers, Sacramento, California. 





CHAPTER IX - STUDIES IN PROGRESS OR PLANNED 

43. CURRENT STUDIES 

N o  studies are currently in progrc.5~ l o r  l l i c .  ul)pc*r Sac.r;rmcnto Kivcr k ~ s i ~ i .  I;trtltt.(- s ~ ~ l ( l i c ~ ~  
will include coordinated systrrn operation st~rciirs of 1 1 ~  Sacramento Rivrr systc.rii. iric~l~rtli~~g 
Shasta Lake and related features, and thc ;~~~tl>orizt.cl I111tch Gulch and *I'rlialna Rcsc.rvoi~-4 
(Cattonwood Creek Project) to meet flood c.ontro1 ol),jt.c.tivc~s on the S;rc.rarnc-nto River. 
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APPENDIX A 

STANDING OPERATING INSTRUCTIONS 
AND FLOOD CONTROL REGULATIONS 

FOR 
SHASTA DAM AND LAKE 

SACRAMENTO RIVER, CALIFORNIA 
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REPORT ON RESERVOIR REGULATrON 
FOR FLOOD CONTROL 

SHASTA DAM AND LAKE 
SACRAMENTO RIVER, CALIFORNIA 

APPENDIX A 

STANDING INSTRUCTIONS TO DAMTENDERS 
AND FLOOD CONTROL REGULATIONS 

1. GENERAL 

a. This appendix to the "Report on Reservoir Regulation for Flood Control, Shasta Dam 
and Lake, Sacramento River, California," is prepared in accordance with instructions contained in 
EM 11 10-2-3600, paragraph 4-07, (Standing Instructions to Damtenders) and pertains to duties and 
responsibilities of the damtender in connection with the functional operation of Shasta Dam and 
Lake, and the reporting of required hydrologic data. 

b. Operational instructions to the damtender are briefly outlined with specific emphasis 
on the damtender's duties and responsibilities during extreme flood emergencies when 
communication facilities between him and his operating office may have been disrupted. It is 
designed to be used independently as an emergency flood control guide, or as published, in 
conjunction with the "Report on Reservoir Regulation for Flood Control." To facilitate 
independent use of this appendix, charts required for the emergency flood control operation of 
Shasta Lake are included herein. Charts A-1 through A-9 are included for use in accomplishing the 
various operational requirements specified herein. 

2. FLOOD CONTROL OPERATION REQUIREMENTS 

a. Shasta Dam and Lake will be operated for flood control in accordance with rules and 
r regulations prescribed by the Code of Federal Regulations Title 33 Part 208.11, and the Field 

Working Agreement for Central Valley Project Dams and Reservoirs, copies of which are 
contained in this Appendix. Accompanying these regulations are the Flood Control Diagram and 
the Emergency Spillway Release Diagram, which together define the requirements for flood 
control operation of Shasta Dam and Lake. The flood control objectives for Shasta Dam and Lake 
are: 

(1) To  control flows in the Sacramento River, insofar as possible, to not more than 79.000 
c.f.s. at the tailwater of Keswick Dam; and to not more than about 100,OO c.f.s. at the Sacramento 
River at Bend Bridge gage. 

(2) To  permit use of the maximum practical amount of storage space for conservation, 
power, and other purposes without impairment of the flood control functions. 

b. Storage space in Shasta Lake shall be reserved on the basis of the Flood Control 
Diagram, Chart A-8, which indicates variable storage space requirements according to the current 
flood hazard as measured by the accumulation of seasonal inflow to the reservoir. Whenever 
encroachment into the currently required flood control storage reservation occurs this water 
should be released in accordance with the schedule contained on the Flood Control D i a ~ a m .  
Chart A-8. 

c. The currently required flood control storage reservation is determined from Chart A-H. 

which indicates the required flood control storage reservation at any time in the floocl m.wn from 
1 October to 15 June. The diagram requires: 
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(1) Flood control space increases from rero on 1 October to a maximum of 1,500,000 acre- - 
fett on I November and is r e q u i d  until 23 December. 

(2) A variable flc~nl control space rtwmation up to a maximum of 1,300,000 acre-feet from 
23 [krernkr to 15 June, is rtuluirtd. This s[wce varies according to panmeters b a d  on the 
accumulation of seasonal inllow. 'This variable space provides the requircd floocl space while 
allowing the slxur not rcquirtul to be filltd for conservation purposes. Provision of this space. 
thewlore. allo\vs a more cffirient operation of the project. 

d. The fhxxl control operation rdch day corrsistsof determining the required storage space 
r m a t i o n  and whecit~lin!: rc-1cast.s as to provide the required space reservation by the end of the 
day, whenever possible. This procedure requires a forecast of reservoir inflow for the next 24 hours. 

3. LIMITATIONS ON STORAGE 
Operational liniitations on storage in Shasta Lake are specified in paragraph 2 of this 

Appendix. There are no legal limitations on storage as the taking line is above the maximum 
operating level. 

4. LIMITATIONS ON RELEASES 

Flood control releases from Shasta reservoir will meet the flow criteria below Keswick and at 
Bend bridg specified in this section. Releases at Keswick dam will be limited to 79,000 c.f.s. which 
will allow 1,000 c.f.s. local inflow and not exceed 80,000 c.f.s. at Redding. The nondamage 
Sacramento river flow at Bend Bridge is 100.000 c.f.s. Releases must account for inflow between 
Redding and Bend Bridge. Travel time to Bend Bridge is approximately 12 hours. Releases from 
Shasta Dam should be limited to as little as minimum power releases as necessary whenever either -, 

of the above criteria is in danger of being exceeded. The rate of change of release will be restricted 
to values that will not endanger life and property in the flood plain area along Sacramento River 
below lieswick Darn. As an operating guide. the rate of change of release from Keswick Dam 
should be limited insofar as practicable to: 

a. Incmsing release up to 15,000 c.f.s. each 2 hours. 

b. Decreasing releases not to exceed 4.000 c.f.s. each 2 hours. 

5. EMERGENCY OPERATION OF GATED SPILLWAY 

a. Il'hctiever the reservoir level approaches gross pool level and the reservoir is rising 
rapidly IRT;ILIW of flood inflow, the necessity for emergency releases should be determined. The 
Enrcrsetrcy Sl)ill\vay Release Diagram. Chart A-9. indicates the minimum permissible releases that 
c;1n tn. nr:~clc \\.ittrout endangering the strtlcturc* and without releasing quantities in exctsss of 
n;11111itl rtllroll. 111 ordcr to assure the safety of the structure, minimize surcllarge, or prevent. 
i~ru!f;lr ;IS ~)r;~c.~ic.;lblt*. rc-1rasc.s griwatc-r than 2 5 0 . 0  c..f.s.. the operatingagcncy may. or1 the basis of 
fc~rer ii\Is. 111;lkc. re1e;lscs somcwhat grtQrrter 11r;ln thosc* rccluiml by thc di;~gc~m. Rcle;~ws 1argc.r tlr;ln 
L'.'db.(MW) c .I.s. I I I ; I ~  C:;IIIS(. ~ ; I I I I ; I ~ C  to the spill\v;~y ilpron, ~mwerliousc a d  to thc b w i c k  Powcr 
1'l;1111. 

1). 'I'Irc. cli;~gr;lln is tlc*rivc.tl ill acc.orci;ttu.c* wit 11 ~,rcx.cdt~rcs otltlincd in EM I I 10-2-SliOo a11c1 
ir Ixlwxl OII ~ ~ r i t r i ~ r r t ~ ~ ~ r  rct~ri~ilri~~g volt~~~rc- of itrflosv wIr(*n only re~(*rvoir ~ I~v i~ t ions  ;Inti itrllosv ilrc* 
Llan\w. 'l'lti\ I I ~ ~ I I ~ I I I ~ I I I I  voIt1111t. of r c . ~ ~ r ; ~ i ~ i i ~ ~ g  itrfl~nv \V;IS ( ~ S I ~ I I I ; I ~ ( Y ~  on tht* Ix~rtis 11r;lt itrflow ~ n ' ; ~ k  
\$..I* ~ L I \ I  ;111(1 t11;11 t.cv.c*ssiotr of llow wo111(I In* sc)a~c.Irwilt stcvlxar tlran in most ol)wrvetl Iltnnls. 'l'hc. 
di;~g~-;n~r ia 1l111s ilrsig~~c.cI to t1cIt.r c111t~rgrnc.y rr.lc-.~ws utrtil i t  is virtually ccrtaia that t 1 r c ~ -  o r  1;lrgc.r ,II 
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rc.1easc.s wtll bc. nectBssary. 11c.c.ordingIy. wherl huch re1c;lsc.s ;lrcb i t ic l ic . ;~ tc - t l  I)y 111~- di;~y;..ii:~ 11 %., 

c-ssc~r~ti;il 111;1t tli(by l)e made iru~~~etl i ;~tc~lv i l l  orc1t.r th;tt i t  will IIOI s~~l)sc~cl~ic~ntl\  In- 11c.c.c~ss11.y to Ilirikt. 
still 1argc.r re1e;ises. E'or this reiiso~~. the rc.sc.rvoir ol)cSl.;~tol.s at ~hc* ~ I ; I I I I  s1io111~1 I)(- t l l o ~ . ~ ~ i ~ l l i :  

Lrrniliar with the Emergency Spillway Kcleasc. I?iagnu~i ;inti sl~o~ilcl In. c.111p)werc.d I)y . s t ;~ t~d i l l~  
instruc.tions to initiate uses of tlie tti;igr;~rn i f  rt.clliired when c.otil~~i~~tiic~atioti with ( i~t i t r ;~l  \I;111(-y 

Project olwrations in Sacramento is t1isruptc.d. 

6. STANDING INSTRUCTIONS DURING FLOOD EMERGENCY 

a. The  functional operation of Shasta Dam and Lake is under the direction o f  thtb Rrgio11;ii 
Director, Mid-Pacific Region, U.S. Bureau of Reclamation. Instructions t o  1I.S. Rtrrc.;~ti o i  

Reclamation personnel are the responsibility of the Regional Director. .I'llc- follo~vir~g .trc 
su~gested instructions for rmergc-ncy optaration of Shasta Dam ant1 Lake. During flcn)cl 1x.riotli 

close contact will be maintained between the damtender (or operating personnel) and the Regions i 
Office. 

b. If communication is broken between the operating personnel and the Regional Office. 
during a flood vinergency, the following procedure is recommended: 

(1) Continue releases in accordance with the last instructions received from the Regiousi 
Office and make every attempt to re-establish communication. 

(2) If communications cannot be re-established and larger releases are required by the FING 
Control Diagram (Chart A-8), release should be increased in accordance with the diagram. 

(3) Whenever the reservoir level of Shasta Lake approaches gross pool elevation (1067.0 fv(.t 
and the reservoir level is rising because of flood inflow, the necessity for emergency spillway releasc 
from Shasta Lake should be determined. Chart I\-9, Emergency Spillway Relc~ase 1)iagraln. 

indic.a~es the minimum release considered permissible to avoid endangc.ring tile strllc.ttlrc*. 

7. OPERATIONAL RESPONSIBILITIES 

Kesp)~~sil)ilities for flootl c.ontrol oyx.ration of Sliiist;~ I.;lk(. ;~rc. s~ i t~~t i l ;~ t~ iz(~( l  i l l  t11(* f o l l o w i ~ i ~  
~x~r:rgr;rl)hs. A list of pc~t~sonrlt.l involved in olx.ration o f  t l i c*  rc-sc-rvoi~ lor SI(n)tl c.ontrol ; I I ( >  

contained at the front ol the Appendix. 

a. The  District Engineer, Sacramento District Corps of Engineers, is responsible for: 

(1) Approving and disapproving deviations from the prescribed flood control criteria o n  
Charts A-8 and A-9. 

(2) Advising the operating agencies and the Chief of Engineers of any departure from thr 
flood control regulations. 

(3) Preparing monthly operation and other special reports relative to operation of the 
reservoir required by the Office, Chief of Engineers. 

(4) Preparing revisions to the flood control criteria found herein. 

b. The  Regional Director Mid-Pacific Region, Bureau of Reclamation is responsible for: 

( I )  Accomplishing the physical operation of the reservoir and associated facilities in 
accordance with the official regulations. 

(2) Advising the District Engineer, Sacramento District, Corps of Engineers, ~f an) 
deviation from prescribed requirements. 

(3) Reporting to the District Engineer. Sacramento District. Corps of Engineers, :;,:! 
unusual condition in the reservoir or along downstream channels that might interfere with illL. 
planned flood control operation of the reservoir. 



(4) Keeping downstream interests advised of all changes of flood control releases whic.h 
might affect them. 

(5) Reporting to the Reservoir Control Section, Sacramento District. Corps of Engineers. 
ant1 lo the Dcpartmrnt of Water Resources of the State of C;alifornia, data as outlined in paragraph 
H;r I)(-low ant1 other di11a that may be recluircd from time to time. 

(fi) Keeping informed of the rules and regulations contained in the reservoir regulation 
manual and bringing to the attention of the District Engineer. Sacramento District. Corps of 
Engineers any feature of the manual that may require clarification or  revision. 

(7)  Keeping the District Engineer, Sacramento District, Corps of Engineers advised of any 
inaccuracies contained in the manual or that may develop as a consequence of changing 
conditions. 

(8) Immediately after the end of each month, transmitting to the Reservoir Control Section, 
Sacramento District, Corps of Engineers data specified in paragraph 8b below. 

8. OPERATION REPORTS 

a. The reservoir operator or operating agtwcy shall report to the Keservoir Control Section. 

Sacramento District, of the Corps of Engineers and to the Department of Water Resources, State of 
Cialifornia, each workday between 8:00 and 9:00 a.m. and at other times upon request, data as 
follows: 

(1 )  The  amount of flood control space required in Shasta Lake. 

(2) Storage, inflow, outflow. at Shasta Lake. 

(3) Forecasted inflow and anticipated outflow changes at Shasta Lake. 

( 4 )  Precipitation at the dam and at reporting stations in or adjacent to the drainagr basin. 

Data obtained on non-work days shall be furnished on the first work day following. 

b. Immediately after the end of eac.t~ month. ~tlc. operating agency shall displtrh to thc. 

Rcscrvoir Cimtrol Section, Sacramento Distric.t, C:orps o f  Er~ginc*crs a summary of rhe followin!: 
operation data: 

( 1 )  Daily inflow, outflow, and storage at Shasta L~rke. 

(2) Daily release at Keswick Dam. 

(3)  Daily requirement of flood control space at Shasta Lake. 

(4) Precipitation at Shasta Dam. 

9. MODIFICATION OF REGULATIONS 

The official regulations are subject to temporary modification during flood emergencies by 

the District Engineer, Sacramento District, Corps of Engineers. The  flood control criteria will be 
revised by the Corps of Engineers, as necessary, to reflect changed conditions that come to k a r  
upon flood control operation of the reservoir. Permanent rtvisions of the fltw,d control rritc3ria art* 
subject to prior approval of the Chief of Engineers or his duly ai~thorizeci reprcscntativr. 
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Capacity in 1,000 acre-feet 

NOTE: 

Curves based on data furnished by 
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AREA-CAPAC ITY CURVES 
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Data:  JANUARY 1976 
D r a m :  T.K.8. 
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I067 

1050 

1000 

9 5 0  

9 0 0  

8 5 0  

I I / / /  Valve should not be operated under conditions governed by the section 
of the chart above cross hatched area. 

Valve should be inspected frequently for signs o f  vibration and cavitation 

8 0 0  i f  operated under conditions governed by the cross hatched area of 
the chart. 

v Valve may be operated freely under conditions governed by a l l  section of 
the chart below cross hatched area. 

Chart furnished by U.S. Bureau of Reclamation. 
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7 5 0  . a-v 
- - k i a  outbt - ~ m ~ r t  EL 73175 ft. ---- L 

SHASTA DAM AND LAKE 
SACRAMENT0 RIVER, CAL l FORM 1 A 

PARTIAL GATE OPEN1 NG CURV 
7 0 0 6  S l NGLE OUTLET AT ELEV. 74 

5 0 0  1000 1500 2 0 0 0  2500 3 0 0 0  3 5 0 0  

Single out let  discharge i n  c.f.s. 
CORPS OF ENGl NEERS SACRAMENTO, CAL l FORM l A 

P r e p a r e d :  R.L.L.  
Orawn: T.K.B. D a t e -  FEBRUARY 19.76 
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SHASTA DAM AND LAKE 
SACRAMENTO RIVER, CALI FORM l A 

NOTE : 
Drawing furnished by 
U.S Bureau of  Reclamation 

SHASTA DAM 
D l SCHARGE CURVES 
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-- 

CORPS OF EWGl MEERS SACRAMENTO. CALI FORM l A 

Prepared: R.L.L. Date: FEBRUARY 1976 
Drawn: T.K.B. 

SHEET 2 OF 2 CHART A - 4  



I , .  D I S C H A R G E  I N  C U B I C  F E E T  P E R  S E C O N D  F O R  O N E  G A T E  

RESERVOIR 
ELEVITIOY 

, , 
1071 

1070.5 
1070 

N O T E S :  

10'9.5 
1 0 0  

1068.5 
I 068  

1087.5 
1087 

1086.5 
I 0 8 6  

1065.5 
I 0 8 5  

1 0 8 * . 5  
I 0 6 1  

1063.5 
I 0 6 1  

1 0 6 2 . 5  
1062 

1 0 6 1 . 5  
I 061  

1 0 6 0 . 5  
I 080  

' 105g .5  
1059 

1 0 ) # , 5  
I 058  

1057.5 
I 0 5 7  

1058.5 
1058 

1 0 5 5 . 5  
1055 

' 1051.5 
I 0 5 1  

1013.5 
1051 

1 0 5 2 . 5  
I 052  

1051 .5  
1051 

1050.5 
1050 

' 1 0 w . 5  
1019 

1018.5 
1 OW 

1017.5 

Drum gates s hould be operated 
symmetrically to insure proper 
action in stilling basin. 

E L E V A T I O N  OF H I G H  P O I N T  OF D R U M  G A T E  F E E T  

Data furnished by U.S.B.R. 

SHASTA DAM AND LAKE 
SACRAMENTO R I V E R ,  C A L I  FORM l A  

SHASTA DAM 
RATING TABLE FOR 

DRUM GATE SP l LLWAY 

CORPS OF ERG INEERS,  SACRAMENTO, C A L I  FORM lr 

Prepared: T.G.K.  
Drawn:  T .K .B .  

D a t e  : JANUARY 1977 
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21.170 
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15 .850  
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11 .100  
19 .880  
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17 .100  
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11 .190  

I l . 8 0 0  

, 10.120 
29.020 

27 .150  
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Discharge i n  1,000 c . f .s .  

NOTE: 

Zero on gage = 479.81 f e e t  M.S.L. SHASTA DAM AND LAKE 
SACRAMENTO RIVER, CAL l FORN l A 

DISCHARGE RATING CURVE 
SACRAMENTO RIVER AT 

KESW l CK 

CORPS OF ENGINEERS, SACRAMENTO, CALIFORMA 

Prepored: T.G. K.  
0rown:T.K. B. 

Dote: JANUARY 1976 



DISCHARGE I N  1,000 C.F.S.  

NOTE:  

Z e r o  on g a g e  = 263 f e e t  m.s.1. 

SACRAMENTO R I  VER, CAL l FORN l A 

D l SCHARGE RAT l NG CURVE 
SACRAMENTO RIVER AT BEND BRIDGE 

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 

Prepored:T. G. K. 
Drown: T. K .  B. Dote: FEBRUARY 1976 



U S E  O F  D I A G R A M  
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I. Rain f l o o d  parameters  r e l a t e  t he  accumu la t i on  o f  seasonal i n f l o w  t o  

t h e  r e q u i r e d  f l o o d  c o n t r o l  space r e s e r v a t i o n  on any l ven  day. 
Parameter va lues  a r e  computed d a i l y ,  from the accunuPa!,ion o f  sea- 
sona l  i n f l o w  by add ing  t he  c u r r e n t  day ' s  i n f l o w  i n  c u b l c  f e e t  pa r  

0 4552.1 1067 .OO 
second p reced ing  ( c f s l  day?  t o  95% o f  t he  parameter  va lue  computed t h rough  t he  

2. Except  when re l easea  a r e  governed by t he  emer ency s p i l l w a y  r e l e a s e  
d i ag ram c u r r e n t l y  i n  f o r c e  ( F i l e  Yo. SA-26-92!, wate r  u t o r e d  i n  t he  
f l o o d  c o n t r o l  r e s e r v a t i o n .  de f i ned  hereon,  s h a l l  be re l eased  as 

100 4452.1 1063.62 r a p i d l y  as  p o s s i b l e ,  s u b j e c t  t o  t he  f o l l o w i n g  c o n d i t i o n s :  
a. That r e l e a s e s  a r e  made a c c o r d i n g  t o  t he  Release Schedule  

hereon. 
b. That  f l o w s  i n  Sacramento R i v e r  below Keswick Dam do n o t  

8352.1 1060.19 exceed 79.000 c f s .  
200 c.  That f l o w s  i n  Sacramento R i v e r  a t  Bend B r i dge  gage do n o t  

exceed 100,000 c f s .  
d. That r e l eaaea  a r e  n o t  i nc reased  more than 15.000 c f s  o r  

decreased more than 4.000 c f s  i n  any 2 -hou r  pe r i od .  

300 4252.1 1056.72 'Flood Cont ro l  Oia ram i s  i n i t i a l i z e d  each f l ood  season by assuming a  

al y. parameter value 04 lW.000 c.f.s. day on 1 October. 
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SHASTA DAM AND LAKE 

SACRAMENTO RIVER, CAL IFORNIA  

FLOOD CONTROL D l  AGRAM 
P r e p a r e d  P u r s u a n t  t o  F l o o d  C o n t r o l  R e g u l a t i o n s  

f o r  S h a s t a  Dam a n d  L a k e  

APPROVED. 
B r i g a d i e r  Genernl,  USA, D i v i a i o n  Enginear  

South P a c i f i c  O i v i r i o n  

APPROVED: 
Regional  b i r e c t o r  H i d  P a c i f i c  Ragion 

U.S. B.R. 

E f f e c t i v e  D a t e :  SUC'S" F i  l e  No.  S A - 1 7 - 2 6 - l a  
CHART A-8 
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U S E  O F  D I A G R A M  

1. When r e s e r v o i r  s t age  i s  r i s i n g ,  de te rmine  t h e  average i n f l o w  
t o  the reservoir d u r i n g  the  p reced ing  hour. 

2. Fron t h e  parameter  1  i n e  cor respond ing  t o  t h i  s  in f low,  read  
t h e  f low co r respond ing  t o  t h e  c u r r e n t  r e s e r v o i r  stage. 

3.  Uhen t h i s  v a l u e  o f  f l o w  exceeds t h e  c u r r e n t  rleleaae, i n -  
crease t he  r e l e a r e  t o  t h i s  value. 

4. Repeat s t eps  1 th rough 3  each hour un t i l maximum ga te  
opening has been reached. 

5. Ma in ta i n  t h i s  maximum gate  opening u n t i l  r ese r r vo i r  s t age  
begins to f a l l  and i s  below e l e v a t i o n  1069 f e a t .  

6. Uhen t he  r e s e r v o i r  s tage  i s  f a l l i n g  and i s  be'low e l e v a t i o n  
1069 f e e t  de te rmine  the average i n f l o w  t o  the  r e s e r v o i r  
du r i ng  t he  p reced ing  hour. 

7. Decrease t h e  r e l e a s e  by . 3  o f  t h e  va lue  o b t a i n e d  i n  s t e p  6. 

8. Repeat s t eps  6  th rough 7 each hour, as l o n g  a s  t he  r e s e r v o i r  
l e v e l  i s  reced ing ,  u n t i l  the r e l e a s e  have been reduced t o  
t h e  value r e q u i  r e d  by the  F lood  Con t ro l  Diagram. 

9. Once o p e r a t i o n  i n  accordance w i t h  t he  Emergency S p i l  lway 
Re1 ease Diagram i s  i n  i t i  ated, ga te  changes s h a l l  be made 
on l y  a t  such t imes  as c r i t e r i a  under s teps  1 through 4 
r e q u i r e  i nc reased  ga te  openings o r  c r i t e r i a  under s t e p s  6 
through 8  r e q u i  r e  decreased ga te  o  en ings, un t i  1  t h e  
re lease  has bean reduced t o  t he  va fue  r e q u i r e d  by t h e  F lood  
Cont ro l  Diagram. 

NOTES: 

Top o f  s p i l l w a y  ga tes  i n  r a i s e d  p o s i t i o n  i s  a t  
e l e v a t i o n  1065.0 f e e t .  

Sp i l lway  d i scha rge  i s  c o n t r o l l e d  by t h r e e  
110 f e e t  by 28 f e e t  drum gates. 

- * 

_I 

L 
S H A S T A  D A M  A N D  L A N E  

S A C R A M E N T O  R I  V E R ,  C A L I  F O R N I  A  

EMERGENCY SP l LLWAY 
R E L E A S E  D l AGRAlM 

Prepared  Pursuant  t o  F lood C o n t r o l  Regu la t i ons  

A P P R O V E D  : 
B r i g a d i e r  General ,  USA, D i v i s i o n  Eng ineer  

South P a c i f i c  3 i v i s i o n  

A P P R O V E D  : * 
Regional  ~i r e c t o r  Mid  P a c i f i c  Region 

- 
U.S.B.R. 

8 JUC I?'* 
E f f e c t i v e  Date: F i 1 e NO.  SA-26-92 - 

CHART A-9'L 
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FLOOD CONTROL REGULATIONS 

Department of the Army 
Sacramento District, a r p s  of Engineers 

Sacramento. California 





RULES AND R E O U U t K r m  

absence of any indication that further 
publlc comment would shed any new 
light on the matter. OSHA concludes 
that no change in the standard is war- 
ranted. Accordingly. the ground-fault 
protection standard at  29 CFR 
1910.308(c) and 29 CPR 1926.400(h). aa 
promulgated on December 21. 1976. b 
hereby rdfinned. 
t 8 a .  (Wb) .nd Yc), Pub. L 91-5W. M 8t.t. 
1593. 1599 (29 U.8.C. 656.667); rce. 107. Pub. 
t SL-M. 83 8t.t. 98 (40 U s C .  333X 
t u y  of Lnbor's Or& No. 8-70 (41 PR 
25050): 29 CFR Put 1911.) 

Signed at WaaNn(lton. D.C., thb 3d 
day of October 1978. 

OUMI Iumn w ENGINHIS, 
DEPARTMENT OF THE ARMY 

[W 1110-2-2411 

PART 20eROOD CONTROL 
~ L A m o N S  

AGENCY: US. S. Corps of W- 
nee% DOD. 
ACTION: Final rule. 
SUMMARY: This revision of 33 CPR 
208.11 regulations prescribes the 
policy and procedure for regulating 
reservoir projectd capable of regula- 
tion for flood control or navigation 
and the use of storage allocated for 
such pupoea and provided on the 
basis of flood control and navhtion. 
The revbed regulations are d i c a b l e  
to dam and reservoir projects licensed. 
maintained, and operated under provi- 
sions of the Federal Power Act (41 
Stat. 1063 (16 U.S.C. 791tA))). Pub. L. 
83-436, and other similar authorizing 
legislation: aa well as to reservoir pro. 
Jects constructed wholly or in part 
with Federal funds aa directed by sec- 
tion 7 of the Flood Control Act of 
1044. These regulations are intended 
to establish an understanding between 
project owners, operating agencies and 
the C o w  of Engineem with regard to 
certain activities and responslbilittes 
concerning water control management 
throughout the Nation in the Interest 
of flood control and navigation. Inter- 
ested persons were given untll Novem- 
ber 2. 1977 (42 PR 57141) to submlt 
comment& No written comments were 
received. 

DATES: Thfs regulation is effective on 
October 15. 1978. 

ADDRESSES'. HQDA (DAEN-CWE- 
HY) Waohington. D.C. 20314. 
FOR FURTHER INFORMATION 
CONTACT: 

Mr. Edgar P. Story. Engineem M- 
vMon. Cfvil Worb DIrect.omts. 
Office of the Chief of Engineem 
Washington, D.C. 20314 202-693- 
7330. 

S V A R Y  INFORMATION: 
Thls final regulation b essentially the 
same aa the proposed rule (42 PR 
53637). however. cert.ln reorderhe 
haa been done of the reference mate* 
a1 presented in 9 208.11(b). Specifid- 
ly. excerpts from section8 Me). 10ta). 
and 10tc) of the Federal Power Act 
have been added for Improved clarity. 
Alw Federal Power Commission order 
No. 540 issued October 31. 1978. and 
published November 7. 1975 (40 PR 
51998). unending 2.9 of the Commb- 
slon's general policy and interpret.+ 
tiona which prescribed standadzed 
condltiow (Forms) for inclusion in 
prelhhary permits and l i a ~ e s  
Lssued under part I of the Eederal 
Power Act hao been clted and appro- 
priately excerpted. Reference to and 
citation from article 33 of Eederal 
Power Commiaion license No. 2OW 
have been deleted tn lieu thereof. 

In addition to the proposed action. 
certain project names and pcrtlnent 
data are added to and deleted from 
the list of projects shown in 
9 208.11(e). lbt of projects (42 Pa 
53637). The following projects ue 
added to the list of projects 

(a) U.8. Army Corn of Ewheem 
Missouri River Mvtsion ans: Web8ter 
Dam and Lake. 

(b) U.S. Army Corps of Engineem, 
New England Division - 

(i) Bear Swamp Pumped Storwe 
Project. 

(ii) Turners Falls Reservoir. 
tc) US. Amy Corps of Engineers, 

iqorth Pacific Division ares: 
(i) American Falls DPm and Reser- 

voir. 
(ii) Anderson Ranch Dam and Reser- 

voir. 
(ill) Arrowrock Dam and Reservoir. 
(Iv) Brownlee Dam and Reservoir. 
tv) Grand Coulee Dam and Franklin 

D. Roosevelt W e .  
tvi) Hells Canyon Dun and Reser- 

voir. 
tvii) Kerr Dam and Flathead W e .  
tviU) Mayfield Dam and Reservoir. 
(ix) Morryrock Dam and Davbron 

Lake. 
tx) Oxbow Dam and Reservoir. 
(xi) Priest Rapids Dam and Reser- 

voir. 
txil) RMe Dam and Reservoir. 
txili) Rocky Reach Dam and Lake 

Entiat. 
txiv) Ross Dam and Reservoir. 
(XV) Upper Baker Dam and Baker 

Lake. 

txvi) Wuupum Dun and Reservoir. 
txvii) W e b  Dun and Lake Pateros. 
(dl US. Army Corps of Engineers. 

South Ath t l c  Divirion ue.: Lewis M. 
Smith Dun and Reservoir. 

te) U.S. Army C o w  of Entrineers. 
&uth P.clfic DlvWon uer: 

(1) In- Valley Dam and Reservoir. 
(11) -on Dun ucd Reservoir. 
(ill) NLW Dun m d  Reservoir. 
(iv) mh8 D8f#l Wld m N 0 i r .  
(V) VdledtO Dun Uld 
The following projects are deleted 

from the Ibt of projects 
(a) U.8. 8. corpr of Engineers. 

South Altantic DivMon am: H. Neely 
Henry Dun and Fhemoir. 

(b) US, 8. Corm of Engineers, 
south pacuic Mvmon arex 

(1) C w e y  Dam and Reservoir. 

Norr-The Chief d Endnoen hm deter- 
mlwd tlut thL rule dosr not contain a 
mcrkr VroPwaI  npuirlIu WcPu=uon of .n 
InflUIon lnumct statement under Executive 
Ordcr 11821 .ad OIYB Clreulu A-107 (SW- 
u t w  Authority Pub. L 90483). 

Dated: October 10. 1978. 
I. lycomrrs. 

AfWrGmeml USA, 
Dinxtor q/CYoil Works. 

Section 208.11 is nvirsd to read as 
followa' 

#ZO&ll ReguW0mfauwofrtoryc.I- 
loatd for itool earhPl or wigstion 
u d / o r p a j c c t g i . t k r a t ~ d c r r  
w b j a t t o ~ p t h d h . a d n g -  
uht&asbytbeBemhryof tbcAnny  
in the Merest of flood contml and 
m.iptbr 

(a) Pu- 'I'hja regulation pre- 
scribes the rupoaribilltiea and general 
proadurea for mauhthg reservoir 
projects ap.b1e of regulation for 
flood control or nrVl..tion and the use 
of storage alloclrted for such purposes 
and provided on the bretr of flood con- 
trol and xuvlgstion. except projects 
owned and operated by the Corps of 
Engineers; the International Bound- 
ary and Water Commbsion, United 
State8 m d  Mexico: and those under 
the julsdiction of. the International 
Jolnt Commlolon. United States. and 
Cured.. and the Columbia Rlver 
Treaty. The intent of thb regulation is 
to estobllah an understanding between 
project owners. operating agencies. 
and the C o w  of Engineers. 

(b) l i e a ~ b U f t f c r .  The basic re- 
sponsibllltles of the C o w  of Engi- 
neers regarding project oyerntlon are 
set out In the cited authority and de- 
scribed in the following puagrapha: 

(1) Section 7 of the Flood Control 
Act ol 1944 (58 Stat. 890. 33 U.S.C. 
109) diractr the Secretary of the Army 
to prescribe regulatiom for flood con. 
trol and navigation in the following 
manner: 





(2 )  The term "project owner" refers 
to the. entity responsible for maink 
nance, physical operation, and safety 
of the project. and for carrying out 
the water control plan in the interest 
of flood control and/or navigation as 
prescribed by the Corps of Engineers. 
Special arrangements may be made by 
the project owner for "operating wen- 
ries" to perform these b k s .  

. 3  The term "letter of understand- 
~ng" as used herein includes state- 
menu which consummate this regulo- 
tion for any given project and define 
the general provisions or conditions of 
the local sponsor, or owner, coopera- 
tion agreed to in the authorizing legis- 
lative document. and the requiremen% 
for compliance with section 7 of the 
1944 Flood Control Act. the Federal 
Power Act or other special con- 
sional act. This information will be 
specified in the water control plan and 
manual. The letter of understanding 
will be signed by a duly authorized 
representative of the Chief of E m -  
neers and the project owner. A "field 
working agreement" may be substitut- 
ed for a letter of understanding. pro- 
vided that the specified minimum re- 
quirements of the latter, as stated 
above. are met. 

(4) The term "water control agree- 
ment" refers to a compliation of water 
control criteria. guideUnes. dhgmma, 
release schedules. rule curves and 
specifications that basically govern 
the use of reservoir storage space allo- 
cated for flood control or navigation 
and/or release functions of a water 
control project for these purposes. In 
general. they indicate controlling or 
limiting rates of discharge and storage 
space required for flood control and/ 
or navigation. baaed on the runoff po- 
tential during various seasons of the 
year. 

(5)  For the purpose of this regula- 
tion. the term "water control plan" is 
limitcd to the plan of regulation for l 
water resources project in the interest 
of flood control and/or navigation. 
The water control ~ l a n  must conform 

(d) Procedures. (1) Conditim 
during project fonnulation. Durlng 
the planning and design phases. the 
project owner should consult with the 
Corps of Engineers regarding the 
quantity and value of space to renerve 
in the reservoir for flood control and/ 
or nrvlgation purposes. and for u t i lh -  
tion of the space. and other require- 
ments of the license. permit or condl- 
tions of the law. Relevant matters 
that bear upon flood control and navi- 
gation accomplishment include: runoff 
potential reservoir discharge capablli- 
ty. downstream channel characteris- 
tics, hydrometeorological data collec- 
tion. flood hazard, flood damage char- 
ateristics, real estate acquisition for 
flowage requirements (fee and ease- 
ment). and resources required to carry 
out the water control plan. Advice 
may also be sought on determination 
of and regulation for the probable 
maximum or other design flood under 
consideration by the project owner to 
establish the quantity of surcharge 
sto-e space, and freeboard elevation 
of top of dam or embankment for 
safety of the project. 

(2) Corps d Enpincers involvcmmt 
If the project owner is responsible for 
real-time implemenetation of the 
water control plan. consultation and 
assistance will be provided by the 
Corps of Engineers when appropriate 
and to the extent possible. During any 
emergency that nffects flood control 
and/or navimtion. the Corps of EngI- 
neers may temporarily p w b e  regu- 
lation of flood control or navigation 
storage space on a day-to-day (real- 
time) basis without request of the 
project owner. Appropriate considera- 
tion will be dven for other authorized 
project functions. Upon refusal of the 
project owner to comply with regul8- 
tions prescribed by the Corps of Em- 
neers. a letter will be sent to the proJ- 
ect owner by the Chlef of Engineers or 
hb duly authortzed representative de- 
scrlbins the rawon for the regulations 
prescribed, events that have tran- 
mind and notUication that the ~ r o i -  

with proposed alI&tions of stomge & owner is in violation of the c&e i f  
capacity and downstream conditions Pederal RefuL.tlona Should an im- 
or other requlrementa to meet all 
functional objective8 of the particular 
project. acthe separately or in combi- 
nation with other projecta in a system. 

( 8 )  The tcnn "real-time" m o t e s  the 
processing of current information or 
data in a sufficiently timely manner to 
influence a physicial nsponse in the 
system being monitored and con- 
trolled. Au wed herein the term con- 
n0tM * * * the uulysea for and execu- 
tion of water control declaim for 
both minor and mdor flood events 
and for n a ~ t i o n .  hosed on preP.illrU 
hydrometeorolWlcrrl and other condl- 
tiom and constraints, to achieve effi- 
cient management of wrter resource 
systems. 

prsse ubc. -in that the project owner 
or the dedgmtd opcratlng entity per- - in noncompliance wlth repub- 
tion6 prescribed by the Corpa of End- 
neers. measures may be taken to 
unve cornpllmce. 

(3) Corps of Encrincm fmplcmmta- 
tfon qf W-t ime  water contml ded- 
siow. The Corrm of Eneineem may 
pnacrtk the continuing ngul8Uon of 
flood control storroe space for any 
project subject to thb rcqulBtion on 8 
day-to-day (real-time) bufk When this 
b the cane. consultation and adahnce 
from the project owner to the extent 
possible will be expeckd 8- re- 
quartr by the project owner. or appro- 
priate omsating entity. are preferred 

before the Corps of Engineers offers 
advice on real-time -lation during 
surcharge storage utillzatlon. 

(4 )  Water control plan and manud 
Prior to project completion. aater con- 
trol managem from the Corps of -- 
nnra wil l  visit the project and the 
area served by the project to become 
familiar with the water control facili- 
ties. and to insure sound formulation 
of the water control plan. The formal 
plan of regulation for flood control 
and/or navigation. referred to herein 
as the water control plan. will  be de- 
veloped and documented in a water 
control m u a l  prepared by the Corps 
of Engineers. Development of the 
manual will be coordinated with the 
project owner to obtain the necessary 
pertinent information. and to insure 
compatibility with other project pur- 
poses and with surcharge regulation 
Msfor topics in the manual will in- 
clude: Authorization and description 
of the project, hydrometeorology, data 
collection and communication net- 
works, hydrologic foreadlng. the 
water control plan. and water resource 
management function& including re- 
s~o~ib i l i t i ea  and c o o ~ t i o n  for 
water control decisionnuhing. Special 
instructions to the dam tender or res- 
emoir manager on data collection. re- 
porting to higher Federal authority. 
and on procedures to k followed in 
the event of a communication outage 
under emergency condItion& will be 
pnpand as an exhibit in the manual. 
Other exhibits will include copies of 
this mruhtion. let- of understand- 
ing consummating this regulation, and 
the water control agreements. After 
= p r o d  by the Chief of Ehgtneers or 
his duly authorized reprementathe, the 
manurl wUl be furnbhed the project 
owner. 

(5) Water control crqncmcnl (1) A 
water control diagram (graphical) will 
be prepared by the Corps of Engineers 
for each project haw variable space 
re8erv8-n for flood control and/or 
mvIs8tion durtnO the y e w  e.g.. vari- 
able aMolul stown. Jointusc space. 
or other rule curve dedgnation. Reser- 
voir Inflow mrametem will be included 
on the dbemna when appropriate. 
Con- notu will be lncluded on the 
dirOrunr pmm%lbhg the use of stor- 
age llprcc in te rm of releraie sched- 
ule& runoff, nondamaehg or other 
controlliru flow ratas downstream of 
the d8maIte. and other major factors 
as appropriate. A water control release 
schedule will be pnpucd In tabular 
form for proJecta that do not have 
vuIable rp.a reeervatfon for flood 
control and/or navigation. The water 
control dl- or n l e u e  schedule 
wIU be dated by a duly authorlzcd 
repmaenhtlw of the Chlef of Engi- 
neers. the project owner. md the dea- 
lputca omeratin(l am-. uld will be 
urrd M the bad# for am(ng out this 

m u  v a  a no. 1-r, OC~OYI 



RULES AND REGULATIONS 

regulation. Each diagram or schedule 
will contain a reference to this regula- 
tion. 

(ii) When deemed necessary by the 
Corps of Engineers. information given 
on the water control diagram or re- 
lease schedule rill be supplemented by 
appropriate text to' assure mutual un- 
derstanding on certain details or other 
important aspects of the water control 
plan not covered in this regulation. on 
the water control diagram or in the re- 
lease schedule. This material will in- 
clude clarification of any aspects that 
might otherwise result in unsatisfac- 
tory project performance in the inter- 
est of flood contol and/or navigation. 
Supplementation of the agreement 
will be necessary for each project 
where the Corps of Engineers exer- 
cises the discretionary authority to 
prescribe the flood control regulation 
on a day-to-day (real-time) basis. The 
agreement will include delegation of 
the responsibility. The document 
should also cite, as appropriate. sec- 
tion 7 of the 1944 Flood Control Act. 
the Federal Power Act and/or other 
congressional legislation authorizing 
construction an/or directing operation 
of the project. 

(iii) All flood control regulations 
published in the F'muu~ R = r m  
under this section (part 208) of the 
code prior to the date of this publica- 
tion which are listed in paragraph 
208.1 1t el are hereby superseded. 

(iv) Nothing in this regulation pro- 
hlbits the promulgation of specific 
regulations for a project in compliance 
with the authorizing acts. when agree- 
ment on acceptable regulations cannot 
be reached between the Corps of Engi- 
neers and the owner. 

( 6 )  Hydrometeorological instrumen- 
tation The project owner will provide 
instrumentation in the vicinity of the 
damsite and will provide communica- 
tion equipment necessary to record 
and transmit hydrometeorological and 
reservoir data to all appropriate Fed- 
eral authorities on a real-time basis 
unless there are extenuating clrcum- 
stances or are otherwise provided for 
as a condition of the license or permit. 
For those projects where the owner re- 
tains responsibility for real-time im- 
plementation of the water control 
plan. the owner will also provide or ar- 
range for ttie measurement and re- 
porting of hydrometeorological param- 
eters required within and adjacent to 
the watershed and downstream of the 
damsite. sufficient to regulate the 
project for flood control and/or navi- 
gation in an efficient manner. When 
data collection stations outside the im- 
mediate vicinity of the damsite are re- 
quired. and funds for installation. ob- 
servation. and maintenance are not 
available from other sources. the 
Corps of Engineers may agree to share 
the costs for such stations with the 

project owner. Availability of funds 
and urgency of data needs are factors 
which will be considered in reaching' 
decisions on cost sharing. 

(7) Project sqfets The project owner 
is responsible for the safety of the 
dam and appurtenant facilities and for 
regulation of the project during sur- 
charge storage utilfietion. Emphasis 
upon the safety of the dam is especial- 
ly Important in the event surcharge 
storage is utilfied. which results when 
the total storage space reserved for 
flood control is exceeded. Any assist- 
ance provided by the Corps of Engi- 
neers concerning surcharge regulation 
is to be utilized at the discretion of the 
project owner. and does not relieve the 
owner of the responsibility for safety 
of the project. 

(8) Notification of the general 
public. The Corps of Engineers and 
other interested Federal and State 
agencies. and the project owner will 
jointly sponsor public involvement ac- 
tivities. as appropriate. to fully apprise 
the general public of the water control 
plan. Public meetings or other effec- 
tive means of notification and involve- 
ment will be held. wlth the initial 
meeting being conducted as early as 
practicable but not later than the time 
the project first becomes operational. 
Notice of the initial public meeting 
shall be published once a week for 3 
consecutive weeks in one or more 
newspapers of general circulation pub- 
lished in each county covered by the 
water control plan. Such notice shall 
also be used when appropriate to 
inform the public of modifications In 
the water control plan. If no n e m -  
per is published in a county, the notice 
shall be published in one or more 
newspapers of general circulation 
within that county. For the purposes 
of this sectlon a newspaper is one 
qualified to publish public notice6 
under applicable State law. Notla 
shall be given in the event significant 
problems are anticipated or experi- 
enced that will prevent carrying out 
the approved water control plan or In 
the event that an extreme water con- 
dition Is expected that could produce 
severe damage to property or 1068 of 
life. The meana for conveying this In- 
formation shall be commensurate with 
the urgency of the situation. The 
water control manual will be made 
available for examination by the gen- 
eral public upon request at the appro- 
priate office of the Corps of Engi- 
neers. project owner or designated o p  
erating agency. 

(9 Other genetcrlized requinmcnta 
for flood control and navigation (1) 
Storage space in the reservoirs allo- 
cated for flood control and navigatlon 
purposes shall be kept available for 
those purposes in accordance with the 
water control agreement. and the plan 

of regulation in the water control 
manual. 

(ii) Any water impounded tn the 
flood control space defined by the 
water control agreement shall be cvac- 
uated as rapidly as can be safely ac- 
complished without causing down- 
stream flows to exceed the controlling 
rates: 1.e.. releases from resenroirs 
shall be restricted insofar as practica- 
ble to quantities which. in conjunction 
wlth uncontrolled runoff downstr~am 
of the dam, will not cause water levels 
to exceed the controlling stages cur- 
rently In force. Although conflicts 
may ariae with other purposes, such as 
hydropower. the plan or regulation 
may require releases to be completely 
curtailed In the interest of flood con- 
trol or safety of the project. 

(iii) Nothing in the plan of regula- 
tion for flood control shall be con- 
strued to require or allow dangerously 
rapid changes in magnitudes of re- 
leases. Releases will be made in a 
manner consistent with requirements 
for protecting the dam and reservoir 
from major damage during passage of 
the maximum design flood for the 
project. 

(iv) The project owner shall monltor 
current reservoir and hydro- meteoro- 
logical conditions in and adjacent to 
the watershed and downstream of the 
damsite, a8 necessary. This and any 
other pertinent information shall be .---4, 

reported to the Corps of Eneineers on 
a timely basis. in accordance with 
standing instructions to the dam- 
tender or other means requested by 
the Corps of Engineers. 

tv) In all cases where the project 
owner retalns responsibility for real- 
time implementation of the water con- 
trol pkn. he shall make current deter- 
minations of: Reservoir inflow. flood 
control storage utilized. and scheduled 
relesses. He shall also determine stor- 
age apace and releases muired to 
comply with the water control plan 
prescribed by the Corps of Engineers. 
The owner shall report this Informa- 
tion on a timely basis as requested by 
the Corps of Engineers. 

tvi) The water control plan is subject 
to temporary modification by the 
Corps of Engineers if found necessary 
in time of emergency. Requests for 
and action on such modificatio~ls may 
be made by the fastest means of com- 
munication available. The action 
&ken shall be confirmed In writing 
the same day to the project owner and 
shall include justiflcatlon for the 
action. 

tvii) The project owner may tempo- 
rarily deviate from the water control 
plan In the event an immediate short- 
term departure is deemed necessary 
for emergency reasons to protect the 
safety of the dam. or to avoid other .w- 
rlous heaerds. Such action8 shall be 
lmmedla~ely reported by the faulcit /1 
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means of to:nmunical.ion available. Ac- 
tions shall be ccnfirmed in writing the 
same day to the Corps of Engineers 
and shall inrludo justification for the 
action. Co~tinuation of the deviation 
will require the express approval of 
the Chief of ~ n g i n e e k ,  or his duly au- 
thorized representative. 

(viii) Advance approval of the Chief 
oC Engineers. or his duly authorized 
representative. is reqaired prior to any 
deviation from the plan of regulation 
prescribed or approved by the Corps 
of Engineers in the interest of flood 
control and/or navigation, except in 
emergency situations provided for in 
panugraph (d~9Xvii)  of this section. 
When conditions appear to warrant a 
prolonged desiailon from the ap- 
proved plan. the project owner and 
the Corps of Ex~gineers will jointly in- 
vestigate and evaluate the proposed 
deviation to insure that the overall in- 
tegrity of the plan would not be 
unduly compromised. Approval of pro- 
longed deviations will not be granted 
unless such investigations and evalua- 
tions have been conducted to the 
extent deemed necessary by the Chief 
of Engineers. or his designated repre- 
sentatives. to fully substantiate the de- 
viation. 

(10) Revisions. The water control 
plan and all associated documents will 
be revised by the Corps of Engineers. 
as necessary. to reflect changed condi- 
tions that come to bear upon flood 
control and navigation. c.g.. realloca- 
tion of reservoir storage space due to 
sedimentation or transfer of storage 
space to a neighboring project. Revi- 
sion of the water control plan. water 
control agreement. water control dia- 
gram. or release schedule requires ap- 
proval of the Chief of Engineers or his 
duly authorized representative. Each 
such revision shall be cffectlve upon 
the date specified in the approval. The 

original (signed document) water ccn- 
trol agreement shall be kept on file in 
the Office, Chief of Engineers. Depart - 
ment of the Army. Wasllington. D.C. 
Copies of the agreement shall be kept 
on file and may be obtained from the 
office of the project owner. or from 
the office of the appropriate Divbion 
Engineer. Corps of Engineers 

(11) Federal Register. The lollowing 
information for each project subject 
to section 7 of the 1944 Flood Ccntrol 
Act and other applicable congressional 
acts shall be published in the FEDGRAL 
Rlsorsrm prior to the time the pro- 
jects becomes operational and prior to 
any significant impoutidment before 
project completion or at such 
time as the responsibility for physical 
operation and maintenance of the 
Corps of Engineers owned projects is 
transferred to another entity: ( i )  Res- 
ervoir. darn. and lake names. (ii) 
stream. county. and State correspond- 
ing to the damsite location. (lii) the 
maximum current storage  spa^ in 
acre-feet to be reserved exclusively for 
flood control and/or navigation pur- 
Doses. or any multiple-use space (inter- 
mingled) when flood control or naviga- 
tion is one of the purposes. with corre- 
sponding elevations in feet above 
mean sea level. and area in acres at 
the upper and lower limits of said 
space, (iv) the name of the project 
owner. and tv) congressional legisla- 
tion authorizing the project for Feder- 
al participation. 

te) Lut of projects. The following 
tables. "Pertinent Project Data-&- 
tion 208.11 Regulation." show the per- 
tinent data for projects which are sub- 
ject to this regulation. 

(See. 7. Pub. L 78-534. 58 Stat. BgO I33 
U.S.C. 709): the Federal Wwer Act. 41 Stat. 
1063 ( 16 U.S.C. 791(A)); and See. 9. Pub. L 
83-436. 68 Stat. 303.) 
CFR Doc. 78-29100 Piled 10-11-78: 8:45 am1 
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Keith Creek Uinneba80. 1L 

60.0 33bO.O 3263.21 1.900 
natheur Rir. 

~ e r i c a a  r r l l s  Snake Rlver ?ower,ID 1,700 4343.2 6295.6 56.100 
Dam S Ren-rvoir 

& I  a n  : c  S.Fk. Boise Elmore.IO 
9.3 6 Reservoir Rlver 

Arrowrock Dan Boise Rlver Elwre.ID 
6 Danervolr 

Bear Creak 
D.m 

Bear h a w  Trlh. of Franklin. IU 
Pumped Drrrf ic ld  
Storage ProJ. Rlvrr 

018 Drv rrv-k Blp D p  Freano. CA 
and Oivcrelon Creek and 

tog Creek 
Bonny h m  6 S .  Fork 128.8 3710.0 3672.0 5.036 2,062 - 

Brovnlar Dam Snake Nver  Baker.OR; 
6 ReaervcI r Washington . ID 

Bully Creek Bully Creek lUlheur,OR 31.65 2523.0 2656.8 1,082 
D a m  6 
Rceervotr 

5 Raaervclr River 

Dam 6 h k e  
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PROJECT alum L 
WE srRm sr~rs  

e d e r  Bluff Swky H i l l  Trego. KS 
D u  L llrrervoir River 

Clark Canyon kaverhead Beaverhaad. 
Du L Daeervoir U w r  l4l 

Dcl Valle Named. Alameda,CA 
Dam & Ir8ervoir Creek 

Faat Canyon &at Canyon b r g u l ,  UT 
Dm I Iraarvoir  Creek 
&ho Dm and Yeber River S ~ i t .  UT 
L a e n o l r  

b i l r ~ t  Dam Bigrant  Jaclwn.  OR 
L Daaanolr Crack 

h d a r a  Du F r e n c h  Qura, YI 
b l u a r v o i r  Creek 

Folaor Dm L k c r l c u ,  Sacramento,CA 
L k e  River 

Frimc Du L SM Joaquin Freano. CA 
Iraervoir R i  ve r 
(Uillerton 
lake) 

Gaaton-&moke &.noke Norchampton L 
Upid8 Du L River ~ l i f a x , N C  
&servoir 

Glen Uder Dam Solown Uitch.11. Ui 
L Uacoada lake Uver 

Glendo Dam N. Platre P1acta.W 
6 Ir8ervoir River 

C r ~ d  Coulee Columbia Crant L 
Dm. F r ~ k l i n  Uver O b o g m  ,YA 
D. boaevelc 
Lake 

h a r t  lucre &art Crmt  .JiD 
D.r L t k e  U w r  
Tachid. 

PERTINENT PROJECT DATA - SECTION 208.11 
UCWSIVK 

FLQOD COHTROL/NAVICATIOW 
SMRACC Utv. LWITS AREA 

1000 feet  r.a.1. acre8 
ac-ft ' UPPER LOWER UPPER m e n  - 

191.9 2166.0 2144.0 10,790 6.869 

79.1 5560.4 5546.1 5,903 5,160 

37.0 745.0 703.1 1,060 710 

- - - - - 
- - - - - 

39.0 2241.0 2131.5 801 80 

30.0 3127.0 3112.3 2,405 1.707 

- - - - 
- - - - 

63.0 203.0 200.0 22,500 20.300 

722.3 1488.3 1455.6 3 , 6 8 2  12,602 

271.9 4653.0 4635.0 17.986 12,365 

- - - - - 

150.0 2094.5 2064.5 6.625 3.400 

RCCUUTIONS - 
#]LTIPL&USE 

FLOOD CONTROL/NAVICATION 
ARU STORACC ELLY. LIMITS 

1000 feet  m.e.1. acre0 
ec-ft UPPER LOVER UPPER - - - - - 

50.4 5546.1 5535.1 5, 

1.0 703.1 702.2 
dater llroour,;e8 

48.0 5705.5 5577.0 684 127 Bureau of PL 81-273 
Recleut  ion 

74.0 5560.0 5450.0 1,455 

- - - - 
- - - - 

400.0 466.0 427.0 11.450 9 

390.0 578.0 466.3 4.850 2 
c l a n c l o n  iPL 76-868 

- - - - 
Pwer Co. Act 

- - - raeu of PL 78-534 
c l e u t i o n  IPL 79-526 - - - reau of PL 78-531 

5185.45 1290.0 . 1208.0 82.280 45 I 
c l a u t l o n  3rd Pwer- ' 

- - - - reau of PL 78-534 

PROJECT 
0YIIF.R 

bureau of 

NTH. 
LCCIS. 

PL 78-53c 



Page ; 

PERTINENT PROJECIlD4TA - SECTION 208.11 RECL'LATIONS 
CXCLU:IvE I WLTIPLL-USE I I 7 

NAME STRUn STATE 

k l l s  Canyon Snake River Wallows, OR; 
Dam 6 klamr. ID 
Reeervoir 

Hoover Dam b Colorado Clark NV 6 
Lake Head River Ibhave. A2 

Hungry Horse S. Fork F:achead. MI 
DM 4 Reservoir Flathead Riv. 

Indian Valley N. t o r t  hb. CA 
DamhReservoir Cache Creek 

~aaea tov l l  DM James S r u t e m n . ~  
L Reeervoir Rlver 

Kerr DM Flathead Lake, WT 
Flathead k k e  River 

b y h o l e  Dam Belle  Crook. W 
b Reservoir Fourche 

U w l n  i k o  N. Fork Ph i l l 1pa .G  
b Reservoir Solomon River 

L..Pn Dam L Flor ida  plat.. 
Reservoir River Colorado 
his It. Smith Sipsey Fork C u l l v n  L 

D u  L I eas rvo i r  Black Walker. N 
Warrior Riv. 

L i t t l e  Wood L i t t l e  Wood Blain, ID 
River Dam 6 River 
Reservoir 

Logan Martin 6 0 s a  River Talladega. N 
Dam L Reservoir 

Lor Banoa Loe h n o e  tlerced, CA 
Dan 6 Creek 
Detention Re.. 

Last Creek Lost Creek Morgan,UT 
DM L Res. 

Lovewell D u  White Rock Jcvell.KS 
b Reservoir Creek 

ac - f t  UPPER LO= UPPER LOWER - 

1 F w n  ~ ~ N T ~ ~ L I ~ A V I ~ A T I O N  1 FLOOD DNTROI./NAVICATION PROJECT AUTH. 

UPPER LOWER 
1.688.0 1683.5 

STOKACE ELEV. LIXITS -- S T O P A ~ E L E V  . L I ~ I  rs AR U. 

Reclamat lon 

1000 f e e t  0.8.1. ac re8  1000 f e e t  m.e.1. scram 1 I 
OUHER 

2.555 2.085 

125.560 120,000 

- - 
- 

622 62 

- 

LIZIS. 

FEDERAL R101St111. VOL 43, NO. 1W-4RlDAY. OCTOLIR IS, 1978 

Bureau of 
R e c l a m t i o n  
Montana 
Power Co . 
Bureau of 
Reclamat ion 
Bureau of 
Pec laut  ion  
h r a a u  of 
Reclamat ion 
A l a b w  
Porn rCo .  

- 
11.0  353.5 327.8 619 467 

PL 78- 
534 

FPC No. 5 

PL 78-534 . 

PL 78-536 

PL 84-485 

Fad. P w a r  
kt 

Alabam 
Power Co . 
B u r u u  of 
&cl.ut ion 



PROJECT WUNTY b 
W E  STREW STATE 

b r k h u  Perry Crmd 
D . m  6 L k e  (Neosho) 
Wash E. Hudson River 

Hayfield Dam Covl i t r  
b neaervoir Diver 

Nedicine Creek Nedlci lu  
Daa b Harry Creek 
Strunk L k a  

Ibssyrock Dam Covl l tz  
Davi~80n L k e  River 

m v a j o  ~u s m  J U ~  

b a e r v o i r  River 
Nn, kcheque r  k r c e d  
Dam 6 L k e  River 
ncc1ur. 

Norton Dam b P r a i r i e  Do8 
Reservoir Creek 

Ochoco Dan 6 Ochoco 
Reservoir Creek 

Orovi l le  Dan Feather 
b Leks R:vrr 

Oxbov Dam b Snake 
Reservoir '  River 

Pactola  Dam Rapid 
6 k s e r v o i r  Creek 

Pal i radea Daa Snake 
b k s e r v o i r  River 

Peoina Dam b Muddy 
Reservoir Creek 

Pineview Dam Odsen 
b P u e r v o i r  River 

P l a to ra  Dam Conejoa 
b k a e r v o i r  River 

r r i e a t  k p l d s  Columbia 
Du 4 Reservoir River 

P r i n e v i l l s  Dam Crooked 
& h a e m i r  Creek 

Bio k r i b r  
6 San Juan.tW 
Tuolome . CA 
Norton. KS 

Crook. OR 

Baker. OR; , 

Ad.nb. ID 
Pmninston.SD 

cunn iam.  
Colorado 
Ueber. UT 

Cone j o., CO 

Crook* OR 

Pa&. 4 cP 
PERTIJNENT PROJECT DATA - SECTION 208.11 RCCULATIONS 

EXCLUSIVE I 2 
HlrLTIPLE-USE I I 

FLOOD MNTROLINAVIC 
STORAGE ELEV. LInlTS 

1030 f e e t  n . r . 1 .  
ec-f t  UPPER L W U  UPPER W E R  

2 4 4 . 2  636.0 619.0 18.000 10,900 

ac - f t  - UPPER LWER - UPPER 

- 

R e c l a u t  ion 

R e c l a u t i m  

k c l a ~ t  ion 
540.0 10027.5 994.5 920 0 ( h r u u  of LL 76-640 I 

k c  l a u t  i on  
46.0 488.0 481.5 7.100 

- - - - 

CIOIUL anasm, VOL a, NO. lW-mlO*Y, OC70UR la, 1978 



Pare 5 
PUTIN&NT PROJECT DATA - StCTIOW 208, 

I UCWSIVE 
PROJECT C M I N l Y  & I - - - - - - - 

NAME S T R U  STATE 1 FLOOD COHTROL/NAVICATION 
S ~ O M C ~ :  ELEV. L I ~ I T S  MU 

1000 fee t  ..a. 1, acre. 

Proaaer Creek 
k Reservoir 

Red Willow Dam 
k lLgh Butler 
Lake 

u r i a  Lhm b 
I r e a r w i r  

Rocky R each Dam 
Lake b t i a t  

Roo. D u  b 
I r a e r w i r  

Savage R i w t  
Dam b Re.. 

Proaaer Nevada. CA 
Creek 

Red Willow Front ier ,  NB 
creek 

U i l l w  Creek Bonneville.ID 
Snake River 
Colwbia Chelan. YA 
River 

Skagit Wlutcom, WA 
Uvar  

Savage Gar re t t ,  MD 
Rivar 

Shodahill Dam Crond Perkina. SD 
L Reaarvoir Uver  

S h u t a  Dam k Sacr-to Shaata. CA 
Lake River 

Smith Htn 4 Roonoha Bedford. 
k u v i l l a  River Campbell b 
DAm b Rea. Pittaylvania.! 

Trenton Dam Republicon Hitchcock.NB 
b I r a e w o l r  River 

Turner Fa110 Connecticut Franklin, M 
I r a  ( t c l u d e a  River (Briaas 
Northfield Htn Brook) 
w e d  Storage 
project)  

W i t c h a l l  D m  b y m u  Sonta Barbara 
b l u e r v o i r  River CA 

Upper bker Baker murcom. WA 
Dam Baker River 

ac-f t  UPPER U)U&R UPPER LOWER - - - - 

FLOOD CONTROL/NAVIGATION PROJECT 
STORAGE ELN. L I ~ I ~ S  ARU MIER 

1000 fee t  m.a.l. acre* 
ec-f t  UPPER LOUU UPPU LQnn 

20.0 5741.2 5703.7 745 334 bureau of 
R e c l a u t  ion - - - - - Bureau of 
R e c l e u t  Ion 

90.0 5119.0 5023.0 

37.0 707.0 703.0 9.600 

530.5 1602.5 1475.0 

16.028 1468.5 1400.0 

- - - Buraou of 
R e c l a u t i o n  

1300.0 1067.0 1018.6 29.570 23,894 Bureau of 
R e c l a u t  ion 

(No Specif l c  FCINav. Storage Allocat ion) Appalacian 
P w a r  Co. 

FPC k. 
2145 
PPC No. 
553-C 

79-526 

PL 75-392 
PL 76-868 
Fed. Pouer 

- 
R e c l a u t  ion 

(No Specif ic  FC1N.v. Storage 

- - - - - k r u u  of PL 83-774 
R e c l a u t i o n  

220.63 724.0 615.0 4,890 0 P w e t  Sound 8.c. 201 
P w e r  b PL 89-298 
Light Co. C No. - 

2150-B t 



PGRTtNWt PROJECI DATA - SECTION 208.11 REGULATIONS 
I EXCLUSIVE I MULTIPL t - l r ~ ~  

anJm b I 

v a l l a c i r o  h m  
Reservoir 

Wanapum D e m  b 
Rraervoir 

Uanahip Dam L 
Rockport 

Warm Spring. 
D u  L Re., 

-.- .. - 

STRW STATE 

I Waterbury D u  
b Reaarvoir 

YeIaa Dm 6 
k a i r v o i r  

Yell. Dam L 
h k e  Pataror 

Yebarer D u  
b h r a r v o i r  

Yellowrail  
Dam b Bighorn 

FLOOD CO~ROL/NAVICATION F W D  CONTROL/NAVlCATION 
-- M U  - 

1000 f e e t  m.a.1. acre. 1000 f e e t  m . r . 1 .  acre. 
ac-f t  UPPER -NER lMER IJPPER LOWER 

b a  Pinoa 
River 

Columbia 
River 

Yrber River 

Hiddle Pork 
Hell~eur Riv. 

L i t t l e  River 

Coo.. 
River 

b lumbia  
River 

S. Pork 
Solo.on Iuv. 

Bighorn 
Biver 

b Pla t e .  
Colorado 
Crant ,  YA 

S u m i c ,  UT 

h l h e u r .  OR 

.eclamat ion 

Bureau of PL 61-288 
Reclamet ion PL h8-292 
Grant Count) PPC No. 
PUD No. 2 2114-6 
Bureau of PL 81-273 
R e c l a u t  ion 
50'Nale I r r .  - 
Oint L 50% 
Bu. af Rec. 
S t a t e  of 
Verwnt  
Alabama 
Paver Co. 
Douglaa QltlPPC 
PllU No. 1 
Bureau of 
Reclamat Ion 
Bureau of 

QL 78-531 

PL 83-436 

No. 
2149 
PL 534- 

78-2 
PL 76-53  





FIELD WORKING AGREEMENT 
BETWEEN 

DEPARTMENT OF THE INTERIOR, BUREAU OF RECLAMATION 
AND 

DEPARTMENT OF THE ARMY, CORPS OF ENGINEERS 
FOR 

FLOOD CONTROL OPERATION 
OF 

CENTRAL VALLEY PROJECT DAMS AND RESERVOIRS 
IN 

CALIFORNIA 

THIS agreement, made and entered into this && day of 
1979, between the Bureau of Reclamation and the Corps of 

WITNESSETH THAT: 

WHEREAS, the Department of the Interior, acting through the 
Bureau of Reclamation, represented by its appropriate Regional 
Director, has constructed or assumed operation of Federally 
constructed dams and reservoirs on the Sacramento and San Joaquin 
Rivers and their tributaries, and is responsible for normal operation 
and structural safety of the projects, and 

WHEREAS, the Department of the Army, acting through the Corps of 
Engineers, represented by its appropriate District and Division 
Engineers, is responsible for the flood control operation plans of 
said dams and reservoirs in accordance with Section 7 of the 1944 
Flood Control Act (33 U.S.C. 709) and as promulgated in Code of 
Federal Regulations, Title 33, Part 208.11, and 

WHEREAS, there is a need for a working agreement to insure a 
clear understanding of the £loo$ control regulations and information 
exchange required for the projects operation. 

NOW, THEREFORE, it is mutually understood and agreed by and 
between the parties hereto that the Central Valley Project will be 
operated in accordance with the following criteria: 

(a) Conservation operations shall be in accordance with Bureau of 
Reclamation criteria as determined by the Regional Director or his 
designated representative. 

(b) Storage space in the Central Valley Project shall be made 
available on a seasonal basis and operated for flood control in- 
accordance with the Flood Control Diagram curreqtly in force. 

(c) Emergency operation shall be in accordance with thp procedure 
set forth on the Emergency Spillway Release Diagrams or procedures 
currently in force. 



(dl The Regional Director is responsible for the safety of the 
dam and appurtenant facilities and for regulation of reservoirs in the 
Central Valley Project during surcharge storage utilization. Ehnphasis 
upon the safety of the dam is especially important in the event 
surcharge storage is utilized, which results when the total storage 
space reserved for flood control is exceeded. Any assistance provided 
by the Corps of Engineers concerning surcharge regulation is to be 
utilized at the discretion of the Regional Director, and does not 
relieve the Regional Director of the responsibility for safety of the 
dams in the Central Valley Project. 

(e) Revisions of the Flood Control or Emergency Spillway Release 
Diagrams and procedures may be developed as necessary by parties of 
this agreement. Each such revision shall be effective on the date 
specified. 

(f) Except as necessary in order to comply with Emergency 
Operation procedures, the flood control regulations shall not be 
construed to require dangerously rapid changes in magnitude of 
releases. Releases will be made in a manner consistent with 
requirements for protecting the dam, reservoir and appurtenances from 
major damages. 

(g) Any water impounded in the flood control space defined by the 
Flood Control Diagrams shall be evacuated as rapidly as can be safely 
accomplished without causing downstream flows to exceed the 
controlling rates; i.e., releases from the reservoir shall be 
restricted insofar as practicable to quantities which, in conjunction 
with uncontrolled runoff downstream of the dams, will not cause water 
levels to exceed the controlling stages currently in force. Although 
conflicts may arise with other purposes, such as hydropower, the plan 
of regulation may require releases to be completely curtailed in the 
interest of flood control or safety of the projects. 

(h) The Regional Director shall procure such current basic 
hydrologic data and make such current determinations of required flood 
control space and releases at the reservoir as are required to 
accomplish the flood control objectives. 

(i) The Regional Director shall keep the District Engineer 
advised of such reservoir operating data as the District Engineer may 
request. The minimum data required is reservoir storage, inflow, 
releases and streamflow at control points designated by the Flood 
Control Diagrams on a daily basis. 

( j) The flood control regulations are subject to temporary 
modification by the Corps of Engineers if found necessary in time of 
emergency. Requests for and action on such modifications may be made 
by the fastest means of communication available. The action taken 
shall be confirmed in writing the same day to the office of the 
Regional Director and shall include justification for the action. 



(k) The Regional Director may temporarily deviate  from the flood 
control regulations i n  the event an immediate short-term departure is 
deemed necessary for  emergency reasons t o  protect  the  sa fe ty  of the darn, 
o r  t o  avoid other  ser ious  hazards. Such action6 s h a l l  be immediately 
reported by the f a s t e s t  means of conmunication available.  Actions sha l l  
be confirmed i n  writ ing the same day t o  the Corps of Engineers and s h a l l  
include ju s t i f i ca t ion  f o r  the  action. Caatiauation of t he  deviation w i l l  
require the express approval of the Division Engineer. 

I N  WITNESS WHEREOF, the par t ies  hereto have caused t h i s  memorandum 
of agreement t o  be executed as the day and date  f i r s t  above written. 

CORPS OF ENGINEERS BUREAU OF RECLAMATION 
+- 

By : 

~ 3 i f i 9  Regional Director 
South Pac i f ic  Division Hid Pac i f ic  Region 



PAESENT IMPAIRED FLOWS 
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