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Unimpaired Flows o f  F r ian t  Dam: 
Mean Annual Runoff (1873-1977) . . .  1 ,  
Average Flow . . . . . . . . . . .  
Min Mean Oai ly  lnf lorr  ( i 0  Oct 1977) 
Hax Mean Da i l y  In f low (23 Oec 1955) 
Max Instantaneous ln f low 
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Max Mean Oai ly  Outflow 16 Jun 1969) 
Min Mean Oai ly  Outflow (20 Oct 19401 
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Spi l lway Design Flood: 
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Elevat ion 
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Area 
Minimum operat ing leve l  . . . . . .  
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Spi l lway f lood pool 

Storage Capacity 
Minimum operat ing l eve l  . . . . . .  
Gross pool . . . . . . . . . . . . .  
Spi l lway f lood pool . . . . . . ' . .  

,790,300 ac- f t  
2.470 c f s  

0 c f s  

97,000 c f s  
12.400 c f s  

5.5 c f s  

ac-f t 

197,000 t f s  
158.500 c f s  

466.1 fee t  
578.0 fee t  
585.0 fee t  

2.100 acres 
4.850 acres 
5.085 acres 

130.000 ac- f t  
520.500 ac- f t  
555.450 ac - f t  

MAMOTH POOL RESERVO! R 

 

RESCRVO l R 
Stream . . . . . . . . . . . . . . .  Sun Joaquin River 
Drainage area . . . . . . . . . . . . .  995 sq mi 
Maximum storage capac i ty  . . . . . . . .  123,000 ac - f t  
Area a t  maximum storage . . . . . . . .  acres 

FRI ANT-KERN CANAL . Length : . . . . . . . . . . . . . . .  152 mi les  . . .  Operating capacity below F r i a n t  Dam 4.000 c f s  
Operating capacity a t  terminus o f  canal . 2.000 c f s  

MOERA CANAL 
Length . . . . . . . . . . . . . . . .  35.9 mi les  
Capacity b e l a F r i a n t b a m .  . . . . . . .  1 , 0 0 0 c f s  
Capacity a t  Chowchilla River . . . . . .  625 c f s  
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REPORT ON RESERVOIR REGULATION 
FOR FLOOD CONTROL 

FRIANT DAM AND MILLERTON LAKE 
SAN JOAQUIN RIVER, CALIFORNIA 

CHAPTER I - GENERAL INFORMATION 

AUTHORITY AND SCOPE 

a. This report  on reservoir  regulation for  flood control  Fr iant  Dam and 
Millerton Lake, San Joaquin River, California,  is an appendix t o  the Master 
Manual of Reservoir Regulation, San Joaquin River Basin, California. It is 
prepared i n  accordance with ins t ruc t ions  contained i n  ER 1110-2-240, 
EM 1110-2-3600, EC 1110-2-67, and EC-1110-2-208, a l l  pertaining t o  
requirements fo r  repor ts  on reservoir  regulation fo r  projects  subject  t o  the  
provisions of Section 7 of the  Flood Control Act of 1944 (58 Stat .  890). The 
per t inent  portion of t ha t  a c t  reads a s  follows: 

"Hereafter it s h a l l  be the duty of the 
Secretary of War t o  prescribe regulations 
f o r  the use of storage a l located fo r  flood 
control  or navigation a t  a l l  reservoirs  
constructed wholly or  i n  par t  with Federal 
funds provided on the  bas i s  of such 
purposes, and the  operation of any such 
project  s h a l l  be i n  accordance with such 
regulations . . . II 

b e  This report  contains descr ipt ive  information about the  project ,  the  
methods of operation, and the  prescribed regulations fo r  flood control  
operation. Location of t he  project  i s  shown on chart  1. A portion of the  
mater ia l  used i n  preparation of t h i s  repor t  and some of the  char ts  showing 
features  of t he  project  were furnished by the United States  Water and Power 
Resources Service Mid-Pacific Region, Sacramento, California (formerly U.S. 
Bureau of Reclamation). A descr ipt ion of the  overal l  San Joaquin River Basin 
plan for  flood control  is  given i n  the Master Manual of Rsservoir Regulation, 
San Joaquin River Basin, California. 

2. PMJECT AUTHORIZATION 

a. Fr iant  Dam i s  one of t he  pr incipal  features  of the  Water and Power 
Resources Service Central Valley Project ,  which c losely  follows or ig ina l  
plans of the  State  of California. The S t a t e ' s  Central Valley project  took 
form between 1920 and 1930. Specific reconmendation f o r  a dam a t  Friant  t o  
form one of the  storage reservoirs  i n  the  Central Valley plan was made in  
1927. The reservoir  was t o  be operated for  conservation and flood control. 



b. The S ta te  Water Plan, presented a s  Bullet in 29 i n  1931, formed the  
bas i s  fo r  the  S ta te ' s  Central Valley project  and was concerned with the  -. 
i n i t i a l  un i t s  required t o  re l ieve  the  increasingly serious water supply 
s i tuat ion.  It provided fo r  constructing Kennett Reservoir, the  Delta Cross 
Channel, Fr iant  Reservoir, the  San Joaquin pumping system and conduits fo r  
the upper San Joaquin Valley and Contra Costa areas. 

c. Conferences of Federal and State  o f f i c i a l s  were held ear ly  i n  1931 
t o  seek an understanding of Federal par t i c ipa t ion  i n  the  project .  The 
S ta te ' s  appl icat ion fo r  Federal financing through Public Works Administration 
loans and grants  was not approved, and proposals fo r  specia l  Congressional 
l eg i s l a t i on  t o  authorize Federal loans and grants did not progress. 

d. The project  was authorized a s  a Federal Reclamation project  i n  1935 
i n  the face of increasingly c r i t i c a l  conditions of water shortage and 
economic d i s t r e s s ,  by the Finding of Feas ib i l i ty  of the Secretary of the  
In t e r io r  as  apprwed by President Roosevelt . By d i r ec t  pres ident ia l  action,  
$20,000,000 of emergency r e l i e f  appropriation funds were transferred t o  the  
Department of t he  In t e r io r  fo r  construction of Fr iant  Dam and other features  
of the Central Valley Project .  Congressional authorization was provided i n  
the  River and Harbor Act (Public Law No. 392) of 26 August 1937 (50 Stat .  
8501, and the  River and Harbor Act of 17 October 1940 (ch 895, 54 Stat .  1198, 
1199) extended the  authorization t o  include i r r i ga t i on  d i s t r i bu t ion  systems. 

3. CHANGES TO THE AUTXORIZED PLAN 

There a re  no changes i n  the  authorized plan; however, construction of power 
and flood control  s t ruc tures  subsequent t o  project  construction has resul ted 
i n  operational changes. 

a. Construction of Mamnoth Pool i n  1959 has resul ted i n  a t r ans fe r  of 
up t o  85,000 acre-feet of flood control  space from Millerton Lake t o  Manmoth 
Pool. 

b. Construction of the  Chowchilla Bypass Canal i n  1966 about 10 miles 
above Mendota Dam has changed the  flood control  operation c r i t e r i a  a t  the  
USGS gaging s t a t i o n  near Mendota from 10,000 c.f.s. t o  6,500 c.f.s. 

4. CONSTRUCTION HISTORY 

I n i t i a l  construction of Fr iant  Dam was s t a r t ed  i n  October of 1939 and was 
canpleted fo r  in ter im storage i n  November 1942. Work deferred during t he  
war, including spillway gates,  ou t l e t  valves, Friant-Kern Canal s t i l l i n g  
basin, e tc . ,  was again s ta r ted  i n  March of 1946 and the  project  was completed 
f o r  operation i n  1949. 



CHAPTER I1 - BASIN DESCRIPTION 

5. DESCRIPTION OF THE PWJECT AREA 

a. The San Joaquin River basin l i e s  between the c r e s t s  of the Sierra  
Nevada Mountains and the  Coast Range and extends from the southern boundary 
of the  Tulare Lake basin, near Fresno, t o  the northern boundary of the  
Sacramento-San Joaquin Delta, near Stockton (see char t  1). It is drained by 
the  San Joaquin River and i ts t r ibu ta ry  system. The basin has an area of 
about 16,000 square miles extending about 130 miles from the c r e s t  of S ie r ra  
Nevada Range t o  the c r e s t  of the  Coast Range and about 140 miles from the 
northern t o  southern boundaries. The S ie r ra  Nevada mountains have an average 
c r e s t  elevation of about 10,000 f ee t  with occasional peaks a s  high as  13,000 
feet .  The Coast Range c r e s t  elevations reach up t o  about 5,000 feet .  The 
valley area  measures about 100 miles by 50 miles and slopes gently from both 
s ides  towards a shallow trough somewhat west of the  center of the  valley. 
Valley f l oo r  elevations range from about 150 f ee t  a t  the south t o  near sea 
leve l  a t  the north. The trough forms the channel fo r  the  lower San Joaquin 
R i v e r  and has an average slope of about 1.0 foot per mile between Mendota Dam 
and Vernal i s .  

b. Major t r ibu ta ry  streams, from north t o  south, a r e  the Cosumnes, 
Mokelumne, Calaveras, Stanislaus,  Tuolumne, and Merced Rivers. These 
streams, plus t he  San Joaquin River, contribute the  major portion of the  
surface inflow t o  the valley.  Minor streams on the  ea s t  s ide  of the val ley 
a r e  the Fresno and Chowchilla Rivers and Burns, Bear, Owens, and Mariposa 
Creeks. Panoche, L i t t l e  Panoche, Los Banos, San Luis, Orestimba, and Del 
Puerto Creeks comprise the  minor streams on the  west side. These west s ide  
streams contribute very l i t t l e  t o  the  runoff of the  San Joaquin River. 
Numerous other  small f o o t h i l l  channels ca r ry  water only during intense 
storms. During high runoff periods a d i s t r i bu t a ry  channel of Kings River 
(cal led Kings River ~ o r t h )  d ive r t s  water t o  the San Joaquin River. In  
addit ion,  flood water is diverted t o  the San Joaquin River from Big Dry Creek 
Reservoir near Fresno. Flow from r ive r s  and creeks a r e  s ign i f ican t ly  reduced 
by storage, diversions,  and channel seepage losses  a s  they cross the val ley 
f loor  so tha t  only a portion of the  water a t  the f o o t h i l l  l i n e  reaches the  
San Joaquin River. Peak flows from these t r i b u t a r i e s  usually do not coincide 
and, consequently, the  combined capacity of t r i bu t a ry  channels i s  
considerably grea te r  than t h a t  of the  San Joaquin River. A general 
descr ipt ion of the  e n t i r e  San Joaquin River Basin and the flood control  works 
along the  main stem below Friant  Dam is  contained i n  the San Joaquin River 
Master Manual. A map of the  basin above the  Merced R i v e r  showing topographic 
features ,  including locations of stream gaging s t a t i ons  i s  shown on char t  2. 
The basin areas a re  b r i e f ly  described in  the  following paragraphs. 

c. The watershed above Fr iant  Dam drains  1,638 square miles on the  
western slope of t he  S ie r ra  Nevada in  Fresno and Madera counties, and is  
bounded on the north by the  watersheds of Merced and Fresno Rivers, and on 
the south by t h a t  of the  Kings River. It extends eastward t o  the c r e s t  of 
the S ie r ra  with a general r idge elevation of about 10,000 f ee t  and occasional 
peak elevations grea te r  than 13,000 f ee t ,  and westward t o  Fr iant  Dam about 
f i f t e e n  miles nor ther ly  from Fresno a t  an elevation of about 350 feet .  The 
watershed is extremely rugged in  character and the  formation of the higher 
portion is largely  gran i t i c .  The upper reaches of the  r i ve r  have several  



la rge  branches, t h e  three  p r inc ipa l  ones being the  North, Middle and South 
Forks, each of which has i t s  source i n  g l a c i a l  lakes near the  summit of t h e  
range. Of these  streams, t h e  South Fork d ra ins  t h e  l a r g e s t  area  and is 
considered the  head of t h e  main stream. The North Fork r i s e s  on the  southern 
slope of M t .  Lye11 and flows i n  a near ly  due south d i r e c t i o n  t o  i t s  junction 
with t h e  Middle Fork. The South Fork r i s e s  i n  Martha Lake, about 11,000 f e e t  
above sea  l e v e l  southwest of M t .  Hackel. The p r inc ipa l  t r i b u t a r i e s  of t h e  
South Fork ( ~ v o l u t i o n ,  P iu te ,  Bear and Mono creeks) ,  d ra in  numerous l a k e l e t s ,  
many of which a r e  more than 11,000 f e e t  high. Below t h e i r  confluence, t h e  
Middle and South Forks form the  main channel of t h e  San Joaquin, which flows 
i n  a narrow and deep canyon with s t eep  s ides  u n t i l  it begins t o  emerge from 
the  f o o t h i l l s .  An area-elevation curve i s  shown on char t  3. 

d. Vegetative cover over the  watershed cons i s t s  of g rass  with sca t t e red  
l i g h t  f o r e s t  and brush i n  t h e  lower e levat ions ,  heavy f o r e s t  i n  t h e  
intermediate e levat ions ,  becoming moderate t o  l i g h t  over the  higher areas  and 
being p r a c t i c a l l y  nonexistent i n  a reas  over 10,000 f e e t  elevation.  The s o i l  
cover over the  area ,  except a t  h ighes t  e levat ions  (over 10,000 f e e t )  and i n  
s teep canyons, ranges from moderate t o  heavy. 

e. The watershed area  is  sparse ly  populated and i s  used f o r  grazing, 
mining, lumbering, hydro-electr ic  power production, and recreat ion.  

f .  Below F r i a n t  Dam, the  San Joaquin River basin above t h e  mouth of 
Merced River i s  bounded on the  e a s t  by t h e  f o o t h i l l  l i n e ,  on t h e  west by t h e  
Coast Range and on t h e  south by Kings River basin. It includes an area  of 
about 7,900 square miles,  most of which is  on t h e  a l l u v i a l  va l l ey  f l o o r  
sloping gent ly  from both s ides  toward the  San Joaquin River. Elevations 
decrease from about 350 f e e t  a t  the  f o o t h i l l  l i n e  t o  about 60 f e e t  a t  t h e  
mouth of Merced River. To the  w e s t  of the  val ley  f l o o r  area,  t h e  Coast Range 
r i s e s  t o  a general  r idge  e leva t ion  of about 3,000 f e e t ,  with peak e leva t ions  
a s  high as  5,000 fee t .  The eas te rn  slope of the  Coast Range d ra ins  i n t o  the  
San Joaquin River through a group of r e l a t i v e l y  small in te rmi t t en t  streams, 
p r inc ipa l ly  Panoche, Los Banos, and San Luis Creeks, which en te r  the  San 
Joaquin River between Mendota Dam (near the  town of Mendota, Fresno county) 
and the  mouth of Merced River. 

g. From the  mouth of t h e  canyon below Fr ian t  Dam, t h e  San Joaquin River 
flows i n  a southwesterly d i r e c t i o n  f o r  about 60 miles t o  Mendota Pool, and 
then i n  a northwesterly d i r e c t i o n  f o r  about 85 miles t o  the  Merced River 
mouth near Newman. Below Mendota Pool, numberous levees have been b u i l t  by 
reclamat i o n  d i s t r i c t s  and individual  landowners throughout t h e  length of the  
r i v e r  channel  he levees of t h e  Corps of Engineers' Lower San Joaquin River 
Projec t  extend from t h e  mouth of t h e  Merced River downstream t o  the  Delta 
area) .  Between Fr ian t  and Mendota Dams, severa l  small t r i b u t a r i e s  e n t e r  the  
r i v e r ,  t h e  l a r g e s t  i s  L i t t l e  Dry Creek, which, during major r a i n  f loods,  
contains flood water d iver ted  northward from the  Big Dry Creek Flood Control 
Projec t  i n  t h e  adjacent  Tulare Lake Basin. During periods of high flow, 
flood flows can be d iver ted  above Mendota Pool through t h e  Chowchilla Bypass 
Canal system, which heads about 10 miles above Medota Pool and r e j o i n s  the  
r i v e r  about 31 miles downstream from Mendota Dm near E l  Nido. Also, .during 
periods of excess flood flows on Kings River, water i s  released t o  Kings 
River North and diver ted  t o  t h e  San Joaquin River v i a  the  Fresno Slough - 
James Bypass Canal system. San Joaquin River flows a r e  modified by many 



upstream reservoirs  and diversions . Project  water used along the  Friant-Kern 
and Madera Canals are  replaced by imported water from the Sacramento River 
v i a  the  Delta-Mendota Canal f o r  use i n  the  service area below Mendota Dam. 

h. The San Joaquin River serves one of the world's most extensive 
service areas. The 152 mile-long Friant-Kern Canal exports water south fram 
Friant  Dam t o  extensive areas i n  the  Tulare Basin which a r e  lacking or a r e  
def ic ien t  i n  water supplies. The 36 mile-long Madera Canal d iver t s  water 
northerly from Friant  Dam t o  supply lands i n  the  Madera I r r i ga t i on  D i s t r i c t  
and Chowchilla Water D i s t r i c t  with a supplemental and a new i r r i ga t i on  
supply. The excel lent  s o i l s ,  favorable climate, and ava i l ab i l i t y  of water 
fo r  i r r i g a t i o n  i n  the  valley f loor  area ,  have made possible extensive 
agr icu l tu ra l  development, with production of many d i f fe ren t  types of high 
value crops. In addit ion t o  agr icul ture ,  numerous agr icu l tu ra l  processing 
plants  and manufacturing plants  operate throughout t h i s  area. Several 
ra i l roads ,  including the  main l i n e  of Atchison, Topeka, and Santa Fe, and the 
valley route of Southern Pacif ic  , serve important agr icu l tu ra l  centers within 
the area. U.S. Highway No. 99 and 1-5 a r e  the two principal  motor routes 
north of Bakersfield. Many s t a t e  and county roads a l so  serve t h i s  area. 

6. CLIMATE 

a. A more de ta i led  discussion of the climate of the  San Joaquin Valley 
is contained i n  the  Master Manual. The climate of the upper San Joaquin 
River watershed i s  characterized by wet, cool winters and dry, hot summers. 
Average annual p rec ip i ta t ion  var ies  from 10 inches i n  the valley t o  over 60 
inches near the S ie r ra  c r e s t ,  as  shown on chart  4. About 85 percent of the 
prec ip i ta t ion  occurs during the  winter months of November through April. The 
normal monthly d i s t r i bu t ion  of p rec ip i ta t ion  is i l l u s t r a t e d  by the averages 
of selected s t a t i ons  (located on chart  4) a s  follow: 



h 

Normal Monthly Precipitation (1941 - 1970) 
Fresno Auberry 1 NW N. Fork R.S. Huntington Lake 
Elev 328' Elev 2140' Elev 2630' Elev 7020' 

Month 1nches:Percent 1nches:Percent 1nches:Percent 1nches:Percent 

Jan 

Feb 

Mar 

A P ~  

*Y 
Jun 

Jul 

S ~ P  
Oc t 

Nov 

Dec 

TOTAL 10.24 100.0 24.14 100.0 33.46 100.0 40.91 100.0 

Precipitation usually occurs as rain at elevations below 4,000 feet and as 
snow at higher elevations, although on rare occasions snow has occurred in 
the valley and rain has occurred at elevations above 10,000 feet. 

b. During the winter, temperatures in the mountains hover near the 
freezing point, with minor variations above and below, and the accumulating 
snow pack becomes consolidated by alternate freezing and thawing. The 
snowpack accumulates until late March or early April, when increasing 
temperatures cause melting and runoff to begin. Snowpack data typical of 
wet, average, and dry years are illustrated by 1969, 1979, and 1977 
respectively as shown in the following tabulation: (see chart 4 for station 
locations). 



April snow survey data  
Elev 

i n  Depth i n  Inches Water equivalent i n  inches 
Snow course f ee t  1969 1979 1977 1969 1979 1977 Normal 

Emerald Lake 10,600 161.5 101.3 28.1 69.5 34.6 7.5 35 .O 

Volcanic Knob 10,100 152.4 97.0 21.8 63.0 32.0 5.6 30.0 

Agnew Pass 9,450 157.8 97.5 21.9 65.6 32.4 7.6 31 .O 

Coyote Lakes 8,800 180.1 105.0 29.7 76.0 33.9 7.8 32.0 

HuntingtonLake 7,000 122.3 91.3 10.1 53.6 29.7 4.8 19.0 

Poison Meadow 6,700 121.4 97.3 4.5 54.3 40.0 1.8 25.0 

c. The val ley f loor  area is  characterized by ho t ,  dry sumners and 
moderate winters. Temperatures i n  the  mountains decrease generally with 
elevation.  A t  higher e levat ions  the  suxners a r e  cool and winters a r e  
severe. Observed temperature extremes a r e  1110~ and 150F a t  Fresno, 
while those a t  Huntington Lake a r e  890F and -180F. The monthly 
d i s t r i bu t i on  of mean temperatures is  i l l v s t r a t e d  by representa t ive  s t a t i ons  
( locat ions  shown on char t  4) i n  the  following tabulation:  . 

Monthly Mean Temperature (o r )  
Fre sno Auberry 1 NW N. Fork R.S. Huntington Lake 

Month Elev 328' Elev 2140' Elev 2630' Elev 7020' 

January 

February 

March 

Apri 1 

May 
June 

July  

August 

September 

October 

November 

December 45.8 44.7 43.9 33.5 

AVERAGE 62.2 59.4 57.6. 43.6 



RUNOFF CHARACTERISTICS 

The flow of t h e  upper San Joaquin River i s  genera l ly  s imi la r  i n  seasonal  
d i s t r i b u t i o n  and is subjec t  t o  t h e  same seasonal  u t i l i z a t i o n  a s  t h e  flows of 
a l l  major streams flowing from the  S i e r r a  Nevada. In  genera l ,  runoff  during 
the  months of November through March is the  r e s u l t  of genera l  r a i n  storms, 
whereas runoff  during the  months of Apri l  through Ju ly  usual ly  r e s u l t s  from 
melt ing of the  mountain snowpack accumulated during the  winter .  Large r a i n  
f loods a r e  r a r e  during the  snowmelt season. Annual runoff  a t  F r i an t  Dam has  
ranged from a minimum of 361,500 acre-feet  i n  water year  1977 t o  a maximum of 
4,367,800 acre-feet  i n  water year 1906. These extremes represent  10 and 240 
percent ,  r e spec t ive ly ,  of t h e  107-year average runoff  of  1,790,300 
acre-feet .  Annual runoff from t h e  1,638 square miles above Fr ian t  Dam 
averages about 20.52 inches and is  about 53 percent of t h e  t o t a l  average 
annual p r e c i p i t a t i o n  of 39 inches. Monthly unimpaired runoff below Fr ian t  
Dam f o r  the  period of record is shown on char t  5. Locations of stream gaging 
s t a t i o n s  a r e  shown on char t  2. About 72 percent of the  runoff a t  F r i an t  
occurs during the  snowmelt season (Apri l  through J U ~ Y ) .  The monthly 
d i s t r i b u t i o n  of  runoff  i s  given i n  the  following table :  

Average Monthly Runoff Data 

Month Acre- Feet Percent 

October 
November 
December 
January 
February 
March 
Apr i l  
May 
June 
Ju ly  
August 
September 



CHAPTER I11 - FLOOD POTENTIAL 

8. FLOOD CHARACTERISTICS 

Floods i n  t h e  upper San Joaquin River bas in  a r e  r a t h e r  frequent and of 
two general  types ,  those which occur during t h e  l a t e  f a l l  and winter ,  
primari ly a s  a r e s u l t  of in tense  r a i n f a l l  i n  t h e  mountains, and those which 
occur during the  l a t e  spring and the  summer pr imar i ly  a s  a r e s u l t  of mountain 
snowmelt. Rainfloods a r e  character ized by high peak discharges caused by 
heavy general  r a i n s ,  sometimes augmented by melt ing snows a t  intermediate 
e levat ions .  High s t ages  l a s t  only a few days and runoff volumes a r e  
comparatively small. Generally, most of the  p r e c i p i t a t i o n  f a l l s  a s  snow 
a b w e  t h e  5000 foo t  e l eva t ion  and remains i n  t h e  mountains u n t i l  spring. 
Snowmelt floods a r e  characterized by sustained,  moderate flows f o r  two t o  
th ree  months, y ie ld ing  l a rge  volumes of runoff.  

9. DOWNSTREAM AREAS SUBJECT TO FLOODING 

Areas along t h e  San Joaquin River downstream from F r i a n t  Dam t h a t  a r e  
subject  t o  flooding cons i s t  of a t r a i l e r  court  above S t a t e  Highway 41 and t h e  
e a s t  s i d e  of t h e  town of Firebaugh below Mendota Dam. Most of the  flooding 
occurs within t h e  confines of dedicated f loodways, and n a t u r a l  overflow 
basins.  

10. RAINFLOOD POTENTIAL 

a. Large rainstorms i n  the  San Joaquin River Basin occur mostly i n  t h e  
months of November through March. For a speci f ied  ground condit ion,  t h e  
seasonal  v a r i a t i o n  of r a i n f  lood po ten t i a l  i s  dependent on the  seasonal 
v a r i a t i o n  of storm p o t e n t i a l ,  which is a function of l a t i t u d e  and t h e  amount 
of storm p r e c i p i t a t i o n  t h a t  normally occurs a t  any location.  This seasonal 
v a r i a t i o n  of storm p o t e n t i a l  i s  defined by c r i t e r i a  contained i n  o f f i c e  
r e p o r t  "Reservoir Operation C r i t e r i a  f o r  Flood Control," dated October 1959. 

b. Among the  l a r g e s t  ra inf loods  on t h e  San Joaquin River during t h e  
period of record (1904 t o  present)  a r e  those of January 1911, December 1937, 
December 1955 and January 1969. The l a r g e s t  ra inf lood occurred on 23 
December 1955, and had an estimated, unregulated peak of 107,000 c. f .s.  and 
a 7-day volume of 397,600 ac re  fee t .  Reportedly, t h e  legendary floods of 
December 1862 and 1867 were l a rge r  than t h e  December 1955 flood, 
unfortunately , no r e  l i a b l e  flood d a t a  a re  ava i l ab le .  The following t a b l e  
compares large unregulated flow es t imates  below Fr ian t  Dam: 

Estimated 
Flood Peak Flow 

(c.f.s.1 

January 1911 
December 1937 
December 1955 
January 1969 



Rainf lood frequency curves fo r  the San Joaquin River below Friant  and near 
Mendota a re  shown on char t s  6 and 7 respectively. 

11. SNOWELT FLOOD POTENTIAL 

Snwmelt i s  caused by the gradual melting of snow and i c e  which have 
accumulated during the  winter i n  the high mountains. Snowmelt runoff does 
cause damage i n  the  San Joaquin Valley by prolonging high stages i n  the lower 
channels, inundating bypass lands during par t  of t h e  growing season and 
causing seepage through levees below Mendota Dam. The la rges t  snowmelt flood 
of record on the San Joaquin River above Fr iant  Darn was tha t  of 1906, which 
had a maximum mean dai ly  flow of 26,300 c.f.8. and an April-July volme of 
3,339,400 acre  fee t .  The second la rges t  snowmelt flood occurred i n  1969, 
which had an unregulated maximum mean dai ly  f l w  of 24,500 c.f .s. and an 
April-July volume of 2,903,800 acre  feet .  Snowmelt frequency curves for  the  
San Joaquin R i v e r  below Friant  and near Mendota a re  shown on char ts  8 and 9 
respectively . 
12. RESERVOIR DESIGN FLOOD 

M i l  le r ton Lake does not have a Reservoir Design Flood. H i s  to r  i c a l  operat ions 
indicate  t ha t  space avai lable  i n  upstream power reservoirs  and flood control  
space i n  Millerton Lake can generally control  about a 50-year rainflood event 
and about a 2 5 y e a r  snowmelt event t o  an objective flow of 8,000 c.f.s. 
immediately below L i t t l e  Dry Creek. Uncontrolled loca l  runoff below Friant  
Dam from Cottonwood Creek (54 sq. mi.) and L i t t l e  Dry Creek (71 sq. mi.) can 
produce peak f l w s  greater  than 8,000 c.f.s. during ra inf  lood events larger  
than once i n  50 years. The loca l  runoff generally peaks several  hours before 
s ign i f ican t  releases from Friant  Dam a r e  required. Rainflood frequency 
curves fo r  L i t t l e  Dry Creek near Friant  a re  shown on char t  10. 

SPILLWAY DESIGN FLOOD 

The spillway design flood (SDF) developed by the WPRS has a regulated peak 
inflow of 197,000 c.f .s. and a 5-day volume of 810,000 acre fee t .  A rout ing 
of the  SDF is shown on chart  11. The routing was made using minimum release  
r a t e s  indicated on the  Emergency Spillway Release Diagram (shown i n  Appendix 
A, chart  A-12). 



CHAPTER I V  - PROJECT FEATURES 

14. DESCRIPTION OF THE PROJECT 

a. Fr iant  Dam is one of the  key s t ruc tures  i n  the  development of the  
water resources of the  Central Valley. The multipurpose s t ruc ture  is located 
about 25 miles northeast  of Fresno and an equal distance ea s t  of Madera.  

  Outlet r a t i ng  discharge curves a re  shown on 
char t  A-4. The reservoir  has a gross storage capacity of 520,500 acre-feet 
and covers an area of about 4,900 acres. The storage space above the  canal 
headworks, including tha t  reserved for  flood control ,  is  435,000 acre-feet. 
The top 170,000 acre  f ee t  is  reserved for  control  of f a l l  and winter r a i n  
floods while up t o  390,000 acre-feet of apace, depending on forecasts  of 
snowmelt runoff,  is  reserved for  control  of spring snowmelt floods. Area 
and capacity curves a r e  shown on chart  A-5, and a capacity tab le  i s  given 00 
char t  A-6 

b. Friant-Kern Canal d ive r t s  water southerly from Friant  Dam t o  water 
def ic ient  areas i n  the  Tulsre Lake Basin a t  the  southern end of the  San 
Joaquin Valley. The canal is about 152 miles long with a capacity of 4,500 
c.f.8. which decreases gradually a f t e r  the f i r s t  71 miles t o  2,000 c.f.8. a t  
i t s  terminus. 

c. Madera Canal d ive r t s  water northerly t o  Madera I r r i ga t i on  D i s t r i c t  
and Chowchilla Water D i s t r i c t .  It is 35.9 miles long and has an i n i t i a l  
capacity of 1,200 c.f.s., decreasing t o  a capacity of 625 c.f.s. a t  the  
Chowchilla River. 

15. RECREATION FACILITIES 

The Millerton Lake S ta te  Recreation Area is  administered by the S ta te  of 
California Department of Parks and Recreation. Millerton Lake, created by 
Fr iant  Dam, is  three  m i l e s  vide a t  i t s  wideat point, and s t re tches  more than 
16 miles back up the  r i v e r  canyon. With 43 miles of shoreline,  and 
a c t i v i t i e s  ranging from swimming, boating, and waterekiing t o  hiking, 
camping, and horseback riding.  The lake and the  surrounding h i l l s  within the  
recreat ion area have become extremely popular. F a c i l i t i e s  provided a t  
Millerton Lake include 138 car  access campsites, 30 boat access campsites, 
hundreds of picnic  sites, a group picnic s i t e  t ha t  w i l l  accomodate 150 
people, and boat launching ramps with ample parking l o t s  on both sides of 
the  lake. In  addit ion,  a marina is located on the south shore near the park 
headquarters, where f ishing supplies,  boat ren ta l s ,  and dock r en t a l  space i s  
available.  



CHAPTER V - GENERAL PROJECT OPERATION 

16. RESPONSIBILITY FOR OPERATION 

Friant  Dam and Millerton Lake are operated by the United S ta tes  Department of 
the In te r io r ,  Water and Power Resources Service, under the ju r i sd ic t ion  of 
t h e i r  Regional Director, Mid Pac i f ic  Region, Sacramento, California.  Detai ls  
concerning the responsibility for  flood control  operation are  discussed i n  
Appendix A of t h i s  report. Flood control  regulations prescribed by the 
Secretary of the  Army under the authority of Section 7 of the Flood Control 
Act of 1944 and i n  accordance with ru les  and regulations contained i n  the 
Code of Federal Regulations T i t l e  33 Par t  208.11 are  re f lec ted  i n  the  
accompanying Field  Working Agreement and Flood Control Diagram, included i n  
Appendix A of t h i s  report .  

UPSTREAM REGULATION 

Significant regulation of flows occur i n  the San Joaquin River Basin above 
Friant  Dam. The Southern California Edison Company has developed an 
extensive system of hydroelectric power plants and operates s i x  major storage 
reservoirs  aggregating a t o t a l  of about 560,000 acre-feet of reservoir  
storage. These reservoirs  (shown on chart  4)  are Florence Lake, Huntington 
Lake, Mammth Pool, Shaver Lake, Redinger Lake,and Lake Thomas A. Edison. 
Bass Lake on Willow Creek, a t r ibu ta ry  of San Joaquin River, b u i l t  and 
operated by Pacif ic  Gas and Elec t r ic  Company, has over 45,000 acre-feet of 
storage capacity. In  addition, there are  many diversion s t ruc tures  leading 
t o  14 hydroelectric power plants abwe Fr iant  Dam. Ward tunnel, with a 
capacity of 2,000 c.f.s., d iver t s  storage from Florence Lake in to  Huntington 
Lake. Huntington-Shaver conduit,  with a capacity of 1,450 c.f.s., d ive r t s  
water from Huntington Lake in to  Shaver Lake. These reservoirs  have 
considerable influence i n  reducing r a in  and snowmelt floods. Pert inent data 
on upstream developments are contained i n  chart  12. 

18. PRESENT REGULATION 

a. Present regulation of Fr iant  Dam fo r  flood control  requires  tha t  
re leases  from Millerton Lake s h a l l  be r e s t r i c t ed  t o  quant i t ies  which w i l l  not 
cause downstream flows t o  exceed, insofar  as  possible, any one of the 
following c i t e r i a :  

(1)  A combined flow to  the San Joaquin River from Friant  Dam, 
Cottonwood Creek and L i t t l e  Dry Creek of 8,000 c. f .  8. 

Dam. 
(2) A flow of 6,500 c. f.s. a t  the "near Mendota" gage below Mendota 

b. The maximum space i n  Millerton Lake below elevation 578 f e e t  
alocatsd t o  flood control  is  170,000 acre-feet during the r a i n  flood season 
and 390,500 acre-feet during the snowmelt season i n  accordance with the Flood 
Control Diagram i n  force. 



19. DOWNSTREAM CHANNEL CAPACITIES 

The San Joaquin River channel between Fr ian t  Dam and the  "near Mendota" gage 
( the  fa r thes t  downstream control  point used i n  flood control  operation of 
Millerton Lake), is typical  of semi-arid streams i n  the southern Sierra  
Nevada. The natural  channel of the  San ~ o a q u i n  River is la rges t  a t  the 
foo th i l l  l i ne  and decreases i n  capacity a s  i t  extends on t o  the  valley 
floor.  Due to encroachments i n  the natural  flood channel, objective flow 
c r i t e r i a  are ,  i n  some cases, smaller than the  channel capacity. The 
following table  l ists the channel capacity and objective flow a t  control  
points of the various reaches: 

Reach - Channel Capacity Objective Flow 
c.f.s. c. f . s o  

Fr iant  Dam t o  SH 41 Bdg 19,000 
SH 41 Bdg to  blw L i t t l e  Dry C r .  15 ,000 
Blw L i t t l e  Dry C r  t o  Gravelly Ford 12,000 
Gravelly Ford t o  Chwchi l la  

Bypass 12 ,OOW 
Chowchilla Bypass t o  

Mendota Dam 6, OOW 
Mendota Dam t o  "near 

Mendota" gage 10, OOO* 

*channel capacity with levees 

FLOOD DAMAGES 

Fr ian t  Dam w i l l  normally control  re leases  t o  downstream objective flows fo r  
floods whose volumes a re  exceeded about once i n  25 years. This degree of 
protection is somewhat l e s s  than t h a t  provided a t  other major reservoirs i n  
the Central Valley of California. The major r a in  flood of December 1955 was 
completely controlled,  since i t  occurred r e l a t i ve ly  ear ly  i n  the r a i n  flood 
season when storage i n  Millerton Lake was lower than required by the flood 
control  c r i t e r i a .  I f  storage had been a t  the permissible ' level ,  uncontrolled 
flows exceeding 37,100 c.f.8. below Friant Dam (27,400 c.f.8. a t  the gage 
near Gravelly ~ o r d )  would have occurred and would have resulted i n  extensive 
damages between Fr iant  Dam and the mouth of Merced River. Damages i n  t h i s  
reach would be pr incipal ly  t o  agr icul ture  and public f a c i l i t i e s ,  although 
some urban damage would occur. The rura l  o r  agr icu l tu ra l  losses would 
consis t  of damage to  highly developed cropland,  fa^ improvements, and stored 
supplies ; extensive damage to  i r r i ga t i on  f a c i l i t i e s  and equipment ; cos t s  of 
cleanup; and increased operating costs. Public f a c i l i t y  losses  would 
include severe damage to  s t a t e  highways, country roads, and levees. Highway 
flooding would cause extensive transport8tion losses. Urban Damage would 
occur i n  the t r a i l e r  court above S ta te  Highway 41 and i n  the c i t y  of 
Firebaugh (population 2,600). Although of l e s s  magnitude than agr icu l tu ra l  
losses,  the damages to  res iden t ia l ,  comppercial, and indus t r i a l  property would 
be s ignif icant .  



21. CONSERVATION OPERATION -> 

Millerton Lake storage i s  used t o  furnish an average annual supplemental 
canals ide  water supply of 602,000 acre-feet  of c l a s s  111 and 573,000 
acre-feet of c l a s s  221 water t o  the Friant-Kern Canal and 138,000 acre-feet 
of c l a s s  1 and 168,000 acre-feet of c l a s s  2 water t o  Madera Canal. It a l s o  
furnishes 60,000 acre-feet  annually f o r  the c i t y  of Fresno and about 55,000 
acre-feet annually f o r  water-rights purposes along the  San Joaquin River 
above Mendota Pool. During large  snawmelt years,  r e leases  from Millerton 
Lake a r e  used t o  supplement requirements a t  Mendota Pool on San Joaquin River 
which normally a r e  supplied from imported Sacramento River water v i a  the  
Del ta-Mendota Canal. No re leases  a r e  made spec i f i c a l l y  for  f i s h  conservation 
and there i s  no power plant  a t  F r ian t  Dam. 

22. RELATION TO OTHER PROJECTS 

Flood control  operation of Millerton Lake i s  coordinated with the  
operation of Big Dry Creek Reservoir on the  Fresno County Stream Group, Pine 
F la t  Lake on Kings River, Hensley Lake on the Fresno River, and H.V. Eastman 
Lake on the  Chowchilla River f o r  the  reduction of floodflows on the  San 
Joaquin River between Fr ian t  Dam and Vernalis. Below the mouth of Merced 
River, flood flows come primari ly from the  major t r i b u t a r i e s  of San Joquin 
River and a r e  control led  by rese rvo i r s  on those t r i bu t a r i e s .  The channels of 
the  Lower San Joaquin River Levee Project  a r e  designed t o  carry  control led  
t r i bu t a ry  flows i n  combination with sustained,  regulated flows from the  upper 
r i v e r  of a 50-year flood event. The Chowchilla and Eastside Bypass systems 
(constructed by the  S ta te  of Cal i fornia)  a r e  a l so  a pa r t  of the  overa l l  plan 
fo r  flood control  on the  main stem of San Joaquin River between Mendota Dam 
and the Merced River. 

11 Class 1 water is  considered firm except i n  exceptionally dry years when - 
a deficiency a s  high a s  50% may occur, o r  i n  a c r i t i c a l  dry period such 
as 1928-34 when def ic iencies  up t o  50% could occur i n  two consecutive 
years. 

21 Class 2 water is  ava i lab le  f o r  i r r i g a t i o n  purposes during spring months - 
of wet years. 



CHAPTER V I  - OPERATIONAL CONTROLS 

ENDROLOGIC FACILITIES 

a. Hydrologic s t a t i ons  from which current repor ts  a re  available fo r  
d i r e c t  operation of Fr iant  Dam, shown on char ts  2 and 4, consis t  of the  
f 01 lowing : 

  

 

  

       
 

b. Outflaw from Friant  Dam i s  the summation of flaws through the Fr iant  
Kern Canal, Madera Canal, the  r i ve r  ou t l e t s ,  and over the  spillway. These 
flows are  calculated fram the ra t ing  of the respective s t ructures  fo r  various 
openings and heads. 

c. Also avai lable  f o r  record and planning purposes a r e  various 
nonreporting s t a t i ons  including: 

(1) Numerous stream gaging s t a t i ons  on the San Joaquin River and 
t r i bu t a r i e s ,  a s  we11 as  records from upstream power reservoirs .  

(2) Numerous prec ip i ta t ion  s ta t ions  above and below the dam 
operated by the  Weather Bureau. 

(3)  Numerous snow courses i n  the  mountain areas  above the  dam 
operated by the California Cooperative Snow Surveys (California Department of 
Water Resources). 

24. COORDINATION WITH OTHER AGENCIES 

In order t o  assure tha t  the flood control  operation of Fr iant  Dam w i l l  
be a s  e f f ec t i ve  and reasonable a s  possible,  i t  is e s sen t i a l  t h a t  the  
operating agency keep advised a t  a l l  times of possible flood hazards, weather 
conditions, inflow t o  the reservoir ,  flow i n  L i t t l e  Dry Creek, and flow i n  
Kings River North. This requires close l i a i son  with other agencies, 
including the  Weather Bureau, Corps of Engineers, and the  S ta te  of ~ a l i f o r n i a  
Department of Water Resources, on a dai ly  o r  hourly basis.  

25. OPERATIONAL FORECASTS 

As  par t  of the  Central Valley operations, the  Water and Power Resources 
Service has arranged with the NOAA Office i n  Sacramento t o  forecast  the  
runoff fram the streams entering San Joaquin R i v e r  6 t o  24 hours i n  advance 
during flood periods. The data  avai lable  a r e  (1) current runoff a t  key 
gaging s t a t i ons ,  (2) twice-daily p rec ip i ta t ion  data from the extensive 
reporting network of NO&, (3) data  from on-call type radio-reporting 



prec ip i ta t ion  s ta t ions  operated by the Water and Power Resources Service and 
precipi ta t ion s ta t ions  reporting every 6 hours operated by NOAA a t  key points -, 

i n  the  San Joaquin Basin, and (4) a quant i ta t ive  forecast  of the  average 
prec ip i ta t ion  tha t  can be expected over the Basin for  the  next 48 hours, made 
by NOAA on each day during the  winter flood season from 1 November t o  1 
May. Seasonal forecasts  used i n  operation for  control  of snowmelt floods and 
conservation purposes are made by the Water and Power Resources Service a f t e r  
consultat ion with the  Corps of Engineers and the S ta te  of California a s  t o  
acceptable forecasting methods. Use of the  parameter and adjustment fo r  
upstream space f o r  operation of Millerton Lake during rainflood periods is 
discussed i n  Appendix A. The forecast  of f u l l  natural  runoff of the San 
Joaquin River a t  Fr iant  Dam is made for  the  periods February through July,  
March through July ,  and April through July,  using equations which r e l a t e  
water equivalent of snow cover a t  various courses on the  forecast  date,  
various combinations of seasonal p rec ip i ta t ion  (both observed and expected), 
and the forecasted runoff. Adjustment of the  forecast  a t  any time i n  the  
season is made by deducting f r m  the l a s t  forecast  quanti ty the observed 
runoff since the date  of forecast .  The equations and curves shown on chart  
A-8 i l l u s t r a t e  the re la t ionships  and l i s t  the precipi ta t ion s ta t ions  and snow 
courses used i n  the various forecasts.  These forecast  equations a re  revised 
periodically a s  necessary t o  include up t o  date data. The equations evaluate 
the  re la t ionsh ip  between f u l l  natural  runoff a t  Fr iant  Dam and the 
independent variables of water equivalent of snow cover, antecedent 
p rec ip i ta t ion ,  and runoff season precipi ta t ion.  The index of antecedent 
precipi ta t ion is the average of the following four s ta t ions:  

Water equivalent of the  snow cover i s  determined as  the  mean of various 
courses on the date of the  forecast. The combination of courses for  any 
par t ic luar  forecast  (as  shown on char t  A-8) i s  based on ava i l ab i l i t y  of 
data. The following courses are used: 



Each forecast  equation includes a s  one of t he  var iables ,  the  subsequent 
p rec ip i ta t ion  t o  June 30. The frequency d i s t r ibu t ions  of r a i n f a l l  which may 
occur during the  period February-June , March-June , and Apri 1-June a r e  shown 
on chart  A-8. By use of these curves, t he  limits of the  expected 
prec ip i ta t ion  can be estimated for  any degree of probabl i l i ty .  After the 
forecast  runoff is determined, i t s  d i s t r i bu t ion  i s  based on h i s t o r i c a l  
d i s t r ibu t ions  for  hydrographs of comparable v o l u ~ ~ e s .  



CHAPTER V I I  - PROJECT ACCOMPLISHMENTS 

26. EXAMPLES OF OPERATION 

Histor ical  operation of San Joaquin River reservoirs  including 
Millerton Lake during the period 1943 - 1978 is  shown on char t  13. The Water 
and Power Resources Service spillway design flood routing using re leases  
required by the  emergency spillway re lease  diagram, i s  shown on chart  11. 
Stage-duration curves are  presented on chart  14, a stage-frequency curve on 
char t  15, and seasonal var ia t ion of reservoir  storage frequency on chart  16. 

27. OPERATION RECORD 

The o f f i c i a l  operation record of Millerton Lake f o r  flood-control 
purposes w i l l  be tha t  contained i n  the  monthly report  of operations of the  
Central Valley Project ,  issued by the  Water and Power Resources Service. A 
sumnary of the  functional operation t o  date is  shown graphically on char t  13. 
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REPORT ON RESERVOIR REGULATION 
FOR FLOOD CONTROL 

FRIANT DAM AND MILLERTON LAKE 
SAN JOAQUIN RIVER, CALIFORNIA 

APPENDIX A 

STANDING INSTRUCTIONS TO DAMTENDERS 
AND FLOOD CONTROL REGULATIONS 

1. GENERAL 

a. This appendix t o  the  "Report on Reservoir Regulation f o r  Flood 
Control, F r i an t  Dam and Mil ler ton Lake, San Joaquin River, Cal i fornia ,"  is  
prepared i n  accordance with i n s t r u c t i o n s  contained i n  EM 1110-2-3600, 
paragraph 4-07, (Standing Ins t ruc t ions  t o  ~ a m t e n d e r s )  and p e r t a i n s  t o  d u t i e s  
and r e s p o n s i b i l i t i e s  of t h e  damtender i n  connection with t h e  funct ional  
opera t ion of F r i a n t  Dam and Mil ler ton Lake, and t h e  repor t ing  of required 
hydrologic data. 

b. Operational i n s t r u c t i o n s  t o  the  damtender a r e  b r i e f l y  out l ined with 
s p e c i f i c  emphasis on t h e  damtender ' s d u t i e s  and r e s p o n s i b i l i e s  during extreme 
flood emergencies when conmunication f a c i l i t i e s  between him and h i s  operat ing 
o f f i c e  may have been disrupted.  It is designed t o  be used independently a s  
an  emergency flood con t ro l  guide, o r  a s  published, i n  conjunction with the  
"Report on Reservoir Regulation f o r  Flood Control. " To f a c i l i t a t e  
independent use of t h i s  appendix, c h a r t s  required f o r  t h e  emergency flood 
con t ro l  opera t ion of Mil ler ton Lake a r e  included herein.  Charts A-1 through 
A-12 a r e  included f o r  use i n  accomplishing t h e  var ious  opera t ional  
requirements spec i f i ed  herein.  

2. FLOOD CONTROL OPERATION REQUIREMWTS 

a. F r i a n t  Dam and Mil ler ton Lake w i l l  be operated f o r  flood con t ro l  i n  
accordance with r u l e s  and regula t ions  prescribed by the  Code of Federal 
Regulations T i t l e  33 P a r t  208.11, and t h e  F ie ld  Working Agreement f o r  Cenral 
Valley Projec t  Dams and Reservoirs,  copies of which a r e  at tached a t  the  end 
of  t h i s  Appendix. Accompanying these  regula t ions  a r e  t h e  Flood Control 
Diagram and the  Emergency Spillway Release Diagram, which together def ine  the 
requirements f o r  flood con t ro l  opera t ion of F r ian t  Dam and Mil ler ton Lake. 
The f lood con t ro l  ob jec t ives  f o r  F r i a n t  Dam and Mil ler ton Lake are:  

1 %  

(1)  Control t h e  sum of t h e  flows from h i a n t  Dam, Cottonwood Creek 
and L i t t l e  Dry Creek insofar  a s  poss ib le  t o  8,000 cubic f e e t  per  second, and 
t o  not  exceed 6,500 c.f.8. a t  t h e  U.S.G.S. gaging s t a t i o n  "San Joaquin River 
near Mendota." 



(2)  To permit use of the maximum p r a c t i c a l  amount of s torage  space T 
fo r  conservation and other  purposes without impairment of the flood con t ro l  
functions. 

b. Flood control  space i n  Millerton Lake s h a l l  be reserved on the  bas i s  
of the  Flood Control Diagram. Whenever encroachment i n t o  the  cur ren t ly  
required flood control  space occurs, t h i s  water should be released i n  
accordance with the schedule contained on the  Flood con t ro l  Diagram, Chart 
A-11 . 

c. The cur ren t ly  required flood control  space i s  determined from Chart 
A-11, which ind ica tes  the required flood con t ro l  space a t  any time i n  the 
flood season from 1 October t o  31 July. The diagram requires:  

(1 )  Flood con t ro l  space increases from zero on 1 October t o  a 
maximum of 170,000 acre-feet  on 1 November and is  required u n t i l  31 January. 

(2 )  A va r iab le  flood con t ro l  space is required from 1 February t o  
30 June. This va r iab le  space i s  predicated on f i l l i n g  the  rese rvo i r  ( i f  
poss ib le)  by the  end of the  snowmelt season without exceeding downstream 
ob jec t ive  flows. 

d. The flood control  operat ion is  determined d a i l y  a s  described on 
char t  A-1 1. 

3. LIMITATIONS ON STORAGE 

Operational l i m i t a t i o n s  on storage i n  F r i a n t  Reservoir a re  spec i f i ed  on 
the  Flood Control Diagram, char t  A-11, and i n  paragraph 2 of t h i s  Appendix. 
There a re  no l ega l  l imi ta t ions  on storage,  a s  the taking l i n e  i s  above the 
maximum operat ing l eve l .  

4. LIMITATIONS ON RELEASES 

Flood control  r e leases  from Millerton Lake s h a l l  be l imited insofa r  a s  
poss ib le ,  t o  the following: 

a. A combined flow t o  the San Joaquin River from Fr ian t  Dam, Cottonwood 
Creek, and L i t t l e  Dry Creek of 8,000 c. f .s.  

b. A flow of 6,500 c. f .  s. a t  the "near Mendota" gage below Mendota dam. 

5. SCHEDULE OF FLOOD CONTROL OPERATION 

a. The flood control  operat ion of F r ian t  Dam and Reservoir cons i s t s  of: 

(1)  Res t r i c t ing  the re lease  t o  San Joaquin River from the  rese rvo i r  
t o  a va r iab le  quant i ty ,  up to  8,000 c.f .s . ,  depending on the magnitude of 
flow enter ing the r i v e r  from L i t t l e  Dry Creek ( including the flow i n t o  L i t t l e  
Dry Creek from Big Dry Creek Reservoir),  o r  the flow enter ing above Mendota 
Pool from Kings River North, so a s  to l imi t  the t o t a l  flow a t  the  "near 
Mendota" gaging s t a t i o n ,  insofa r  a s  possible,  t o  6,500 c. f .  s. .I 



( 2 )  Reserving space i n  Millerton Lake on the bas i s  of the Flood 
Control Diagram ( char t  A-11 ) which ind ica tes  space requirements according t o  
the  current  flood hazard. 

b. The diagram requires  ( 1 )  minimum space reservat ion fo r  control  of 
r a i n  flood runoff ,  cons i s t ing  of  170,000 acre-feet from 1 November t o  1 
February, increas ing from zero on 1 October and decreasing again t o  zero on 1 
Apri l ;  (2)  t r ans fe rab le  rainflood space i n  Mammoth Pool up t o  a maxinnun of  
85,000 acre-feet  from 1 November to  1 February and (3 )  supplemental space for  
con t ro l  of runoff from snowmelt from 1 February t o  1 July.  

CREDIT FOR UPSTREAM SPACE 

The upper San Joaquin River has been extensively developed for  power 
purposes and a l a rge  amount of regulatory storage has been developed by the  
Southern Ca l i fo rn ia  Edison Company and the  P a c i f i c  Gas and E l e c t r i c  Company, 
a s  discussed i n  paragraph 17. When computing required rainflood space i n  
Millerton Lake, c r e d i t  may be taken fo r  space which may be ava i l ab le  i n  
Manrmoth Pool. Such c r e d i t  i s  limited t o  the por t ion  of required space 
exceeding 85,000 acre-feet . Space required a s  indicated by snowmel t 
parameters may be decreased by an amount equal to  the space avai lable  i n  a l l  
upstream rese rvo i r s  less the adjustment t o  upstream space shown on char t  
- 1  This l imi ta t ion  is based on h i s t o r i c a l  operat ion of upstream 
rese rvo i r s  which ind ica tes  tha t  a port ion of the upstream space is  not 
u t i l i z e d  a t  the time of maximum storage a t  F r ian t .  

7. EMERGENCYOPERATIONOFGATEDSPILLWAY 

a. Although operat ion of spillway ga tes  during extreme emergencies has 
been excluded from the o f f i c i a l  flood control  regula t ions ,  advance 
prepara t ion fo r  such poss ib le  emergencies is considered t o  be highly 
des i rable .  Whenever the rese rvo i r  l e v e l  approaches gross pool l e v e l  and the  
reservoir  is r i s i n g  rapidly  because of flood inflow, the necess i ty  f o r  
emergency r e  l eases  should be determined. The Emergency Spillway Release 
Diagram, char t  A-12, has been devised fo r  the convenience of the operat ing 
agency and ind ica tes  the re leases  t h a t  can be made without endangering the 
s t r u c t u r e  and without r e leas ing  q u a n t i t i e s  i n  excess of natura l  runoff .  I f  
deemed necessary t o  assure the sa fe ty  of the s t r u c t u r e  or  t o  minimize 
surcharge, the  operat ing agency may, on the b a s i s  of fo recas t s ,  make re leases  
g r e a t e r  than those indicated by the diagram. 

b. The diagram is derived i n  accordance with procedures out l ined i n  EM 
1110-2-3600, and is  based on minimum remaining volume of inflow when only 
reservoir  e l eva t ions  and inflow a re  known. pis minimum volume of remaining 
inflow was estimated on the bas i s  t h a t  inflow peak was past  and t h a t  
recession of flow would be somewhat steeper than i n  most observed f loods,  
approximately t h a t  observed i n  the December 1937 flood. The diagram is thus 
designed to  defer  emergency re leases  u n t i l  it is  v i r t u a l l y  c e r t a i n  t h a t  those 
o r  l a rge r  r e leases  w i l l  be  necessary. Accordingly, when such re leases  are 
indicated by the diagram, it is e s s e n t i a l  t h a t  they be made immediately i n  
order t h a t  it w i l l  not subsequently become necessary t o  make l a rge r  
re leases .  For t h i s  reason, the  reservoir  opera tors  a t  the  dam should be 
thoroughly famil iar  with the emergency re lease  diagram and should be 



enpwered by standing ins t ruct ions  to  i n i t i a t e  use of the diagram i f  required 
when comnunication with Central Valley Project operations o f f i ce  i n  

'? 

Sacramento is disrupted . 
8. STANDING INSTRUCTIONS DURING FLOOD EMERGENCY 

a. The functional operation of Friant  Dam and Millerton Lake is under 
the direct ion of the Regional Director,  id-pacific Region, U.S. Water and 
Power Resources Service. Instructions to  U.S. Water and Power Resources 
Service personnel are the responsibi l i ty  of the Regional Director. The 
following are suggested ins t ruc t  ions for emergency operation of Friant  Dam 
and Millerton Lake. During flood periods close contact w i l l  be maintained 
between the damtender (or operating personnel) and the Regional Off ice.  

b. I f  comnunication is broken between the operating personnel and the 
Regional Of £ice during a flood emergency, the following procedure is  
recomnended: 

(1 ) Continue re leases  i n  accordance with the l a s t  ins t ruc t  ions 
received from the Regional Office and make every attempt t o  re-establish 
comunicat  ion. 

(2)  I f  comnunications cannot be re-established and larger  re leases  
are required by the Flood Control Diagram (char t  A-111, re lease  should be 
increased i n  accordance with the diagram. 

(3 )  Whenever the reservoir  level  of Millerton Lake approaches 
gross pool elevation (578 f ee t )  and the reservoir  level  is r i s i ng  because of 
flood inflow, the necessity for  emergency spillway release from Millerton 
Lake should be determined. Chart A-12, Emergency Spillway Release Diagram, 
indicates the release considered permissible to  avoid endangering the 
s t ructure  . 
9 .  OPERATIONAL RESPONSIBILITIES 

Responsibi l i t ies  i n  connection with the operation of Millerton Lake i n  
the in te res t  of flood control  are  su~lmarized i n  the following paragraphs. 
Names and addresses of key personnel concerned i n  the flood control  operation 
are contained on the f ront  isp iece . 

a. The D i s t r i c t  Engineer, Corps of Engineers, is responsible for: 

(1) Issuing advisories to  the operating agency for emergency 
changes i n  operation. 

( 2 )  Advising the Division Engineer, South Pacif ic  Division, of any 
departure from the flood-control regulations. 



(3)  Preparing monthly operation and other special  reports  re la t ive  
t o  operation of the reservoir  required by the Division Engineer, South 
Pacif ic  Division. 

( 4 )  Preparing revisions t o  the flood control  c r i t e r i a  found herein. 

b. The Regional Director of the Water and Power Resources Service i s  
responsible for: 

(1) Accomplishing the physical operation of the reservoir  and 
associated f a c i l i t i e s  in  accordance with the o f f i c i a l  regulations. 

(2) Advising the Di s t r i c t  Engineer of any emergency change i n  
operation. 

(3 )  Reporting t o  the D i s t r i c t  Engineer any unusual condition i n  
the reservoir  o r  along downstream channels tha t  might i n t e r f e re  with the 
planned flood control operation of the reservoir .  

( 4 )  Keeping downstream in t e re s t s  advised of a l l  changes of 
f lood-control re leases  which a f f ec t  them. 

( 5 )  Reporting by telephone or  teletype t o  the Reservoir Control 
Section of the Corps of Engineers, and t o  the Department of Water Resources 
of the State  of California,  data a s  outl ined i n  paragraph 10 below and other 
data that  may be required from time t o  time. 

( 6 )  Keeping informed of the rules  and regulations contained i n  the 
reservoir  regulation manual and bringing t o  the a t ten t ion  of the D i s t r i c t  
Engineer any feature  of the manual tha t  may require c la r i f ica t ion .  

(7)  Keeping the Di s t r i c t  Engineer advised of any inaccuracies 
contained i n  the  manual or  t h a t  may develop a s  a consequence of changing 
conditions. 

(8) Inmediately a f t e r  the end of the each month, transmitt ing t o  
the Reservoir Control Section of the Corps of Engineers data specified i n  
paragraph 10. 

10. OPERATION REPORTS 

a. The reservoir  operator o r  operating agency sha l l  report  by 
telephone or  teletype t o  the Reservoir Control Section of the  Corps of 
Engineers and t o  the Department of Water Resources, State  of California,  each 
day between 8:00 and 9:00 a.m. and a t  other times upon request, data as  
follows: 

( 1 )  The amount of flood control  space required by the regulations. 

(2 )  Elevation, storage, inflow, outflow, and anticipated outflow 
changes. 



( 3 )  P r e c i p i t a t i o n  received a t  the  dam and a t  repor t ing s t a t i o n s  i n  .r* 

or adjacent  t o  the drainage bas in .  

Data obtained on nonwork days s h a l l  be furnished on the f i r s t  work day 
following. 

b. Immediately a f t e r  the end of each month, the  operat ing agency s h a l l  
d ispatch  to  the  Reservoir Control Section of the  Corps of Engineers a summary 
of the following operat ion data: - - 

(1)  Daily inflow and storage a t  Millerton Lake. 

( 2 )  Daily re lease  a t  F r ian t  Dam ( t o  r i v e r ,  F r i an t  Kern, and Madera 
canals) .  

(3 )  Daily requirement of flood control  space a t  Millerton Lake. 

INSTRUCTIONS TO DAMTENDER 

Coordination of r ese rvo i r  operation a t  F r ian t  Dam with o ther  u n i t s  of 
Central  Valley Pro jec t ,  including flood control  operat ions,  is a t t a ined  by 
means of a p ro jec t  comnunications system which includes te le type ,  radio ,  and 
standard public u t i l i t y  telephone service .  Reservoir operat  ions a re  d i rec ted  
over t h i s  comnunications system by the Central  Valley Pro jec t  operat ions 
o f f i c e  i n  Sacramento. Reservoir operat ion i n  accordance with ins t ruc t ions ,  
and the gathering and t r ansmi t t a l  t o  Sacramento of bas ic  information and 
opera t ional  da ta  a re  accomplished a t  the  dam. 

12. MODIFICATION OF REGULATIONS 

The o f f i c i a l  regula t ions  are subject  t o  temporary modification during 
flood emergencies by the  Regional Director ,  Mid-Pacif i c  Region, W.P.R.S. 
Major changes i n  the regula t ions  are subject  t o  pr ior  approval of the 
Division Engineer, South P a c i f i c  Division. Revisions to  the  Flood Control 
Diagram may be developed jo in t ly  by the Division Engineer and Regional 
Director .  
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SUMMARY O F  FORECASTED AND ACTUAL SNOWMELT RUNOFF I N T O  M I L L E R T O N  L A K E  

( F l o w  in 1 . 0 0 0  a c r e  . f e e t )  

NOTES: 

1 

W A T E R  
Y E A R  

1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

196 1 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

197 1 
1972 
1973 
1974 
1975 

1976 
1977 
1978 

Mean( t )  

Mean ( -)  

Extreme( t )  

Extreme(-) 

I. M A - N o t A v a i l a b l e .  

2. Forecasts  prepared and pub1 ished by bureau o f  Reclamation. 

3. No f o r e c a s t  made p r i o r  t o  1953. 

4. Computed e r r o r  based on p a s t  performance i s  n o t  n e c e s s a r i l y  
i n d i c a t i v e  o f  t h e  accuracy t h a t  may be achieved i n  the  f u t u r e .  

CHART A-9 

ACTUAL 

1,020 
1,208 
1,023 

2,088 
1,181 
2,362 
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53 1 
1,780 
1,722 
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1,663 

1,018 
2,671 
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3,359 
1,127 

1,152 
841 

1,805 
1,783 
1,624 

447 
296 

2,854 

1 ,406 
-- 

3,359 
296 
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FORECAST 

1,200 
950 

1,310 

2,300 
925 

1,250 
910 
833 

920 
970 

1,090 
1,215 
2,070 

1,560 
1,735 
1,110 
2,640 
1,520 

1,630 
1 ,495 
1,702 
1,770 
1,024 

670 
633 

2,043 

1,402 
- - 

2,640 
633 

ACTUAL 

972 
1,143 

974 

1,947 
1,114 
2,249 

719 
694 

500 
1 ,596 
1,514 

69 5 
1,549 

963 
2,570 

635 
3,125 
1,044 

1,080 
79 1 

1 ,677 
1,717 
1,548 

409 
28 1 

2,658 

1,314 
- - 

3,125 
28 1 

FEBRUARY 

ERROR 

+ 180 
- 258 
+ 287 

+ 212 
- 256 
- 1,112 
+ 101 
+ 84 

+ 389 
- 810 
- 632 
+ 490 
t 407 

" 542 
- 936 
+ 400 
- 719 
" 393 

+ 478 
i- 645 
- 103 
- 13 
- 600 

+ 223 
337 

- 811 

409 
- 568 

+ 1,448 
-1,112 

G I V E N  D A T E  T H R O U G H  3 1  J U L Y  R U N O F F  

% ERROR 

+ 15 
- 2 7  
+ 22 

+ 9 
- 28 
- 89 
+ II 
+ I 0  

+ 42 
- 8 3  
- 5 8  
+ 43 
+ 20 

+ 35 
- 54 
+ 3 6  
- 2 7  
+ 26 

+ 29 
+ 44 
- 6 
- I 
- 59 

" 33 
+ 53 
- 40 

30 
- 43 

- 56 
- 8 9  

I 

FORECAST 

860 
1,000 
1,075 

2,020 
823 

1,338 
1,105 

890 

550 
1,640 

805 
690 

1,570 
i 

1,225 
1,270 

820 
2,998 
1,185 

1,170 
1,062 
1 ,720 
1,619 
1,200 

614 
305 

2,200 

1,221 
- - 

2,998 
305 

ACTUAL 

900 
1,016 

900 

1,778 
1,024 
2,068 

60 6 
608 

452 
1 ,486 
1,413 

643 
1,421 

837 
2,327 

552 
2,898 

907 

970 
652 

1 ,546 
1,507 
1,412 

3 50 
2 62 

2,332 

1,187 
- - 

2,898 
2 62 

ACTUAL 

70 3 
737 
774 

1,500 
882 

1,705 
403 
430 

327 
1,105 
1,221 

51 6 
1,170 

560 
2,077 

406 
2,433 

76 1 

799 
528 

1,297 
1,240 
1,281 

268 
20 5 

1,986 

974 
- - 

2,433 
20 5 

MARCH 

ERROR 

- 112 
- 143 

101 

4 73 
- 291 
- 911 
+ 386 
+ 196 

+ 50 
+ 44 
- 709 
- 5 
+ 21 

+ 262 
-1,300 
t 185 
- 127 
+ 141 

+ 90 
+ 271 
' 43 
- 98 
- 348 

+ 205 
+ 24 
- 458 

+ 139 
- 409 

+ 386 
-1,300 
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FORECAST 

770 
1,100 

650 

1,575 
670 

2,000 
710 
665 

480 
1,550 

850 
548 

1,270 

845 
1,590 

593 
2,705 

970 

980 
550 

1,730 
4,460 
1,370 

400 
90 

2,260 

1,092 
- - 

2,705 
90 

I 

FORECAST 

N A 
802 
724 

1,502 
562 

1,637 
447 
532 

296 
1,059 

958 
388 

1,175 

515 
1,980 

372 
2,356 

N A 

740 
460 

1,280 
1,345 
1,467 

2 80 
50 

2,200 

963 
- - 

2,356 
50 

ACTUAL 

492 
298 
436 

9 3 2 ,  
555 
9 10 
194 
1 89 

155 
708 
7 57 
2 59 
739 

198 
1,417 

175 
1,337 

385 

50 5 
2 60 
589 
644 
734 

94 
1 30 

1,292 

553 
- - 

1,417 
1 30 

ACTUAL 

172 
80 
88 

3 18 
115 
287 

41 
43 

27 
203 
264 

59 
2 67 

50 
594 
44 

4 63 
107 

141 
47 

1 27 
1 62 
1 60 

3 5 
20 

463 

168 
- - 

594 
20 

% ERROR 

- 13 
- 14 
t 9 

+ 4 
- 35 
- 68 
+ 35 
+ 22 

+ 9 
+ 3 
- 88 
- 1  
t I 

t 21 
- 1 0 2  
+ 23 
- 4 
+ 12 

1 8  
+ 26 
+ 2 
- 6 
- 29 

. 33 
8 

- 21 

14 
- 34 

+ 35 
- 1 0 2  

JUNE 

ERROR 

- 51 
+ 52 
- 30 

+ 138 
- 1 0 4  
+ 32 
- 5 
+ 53 

- I 
- 66 
- 233 
- 69 
- 30 

- 38 
- 8 6  
- 34 
+ I 0 3  
- 65 

t 7 5  
- 80 
- 17 
+ 9 6  
t 153 

t 2 4  
- 75 
-t 108 

' 8 3  
- 6 1  

+ I 5 3  
- 233 

I 

FORECAST 

441 
350 
406 

1,070 
45 1 
942 
189 
242 

154 
642 
524 
190 
709 

160 
1,331 

141 
1,440 

320 

580 
180 
572 
740 
887 

118 
55 

1,400 

547 
- - 

1,440 
55 

APRIL 

ERROR 

- 1 3 0  
T 84 
- 2 5 0  

- 2 0 3  
- 354 
- 68 
+ I 0 4  
-t 57 

+ 28 
+ 64 
- 563 
- 95 
- 151 

+ 8  
- 7 3 7  
t 4 1  
- 193 
+ 63 

+ 10 
- 1 0 2  
+ I 8 4  
- 47 
- 42 

- 5 0  
- 172 
- 72 

-t 63 
- 212 

f 184 
- 7 3 7  

M A Y  

ERROR 

WA 
+- 65 
- 50 

2 
- 320 
- 68 
+ 44 
+ I 0 2  

- 31 
- 46 
- 263 
- 128 
+ 5 

' - 4 5  
- 97 
- 34 
- 77 

MA 

- 59 
- 68 
- 17 
4105 
r 186 

- 12 
- 155 

214 

- 8 2  
- 97 

214 
- 3 2 0  

% ERROR 

- 1 1  
+ 15 
- 7 

+ 13 
- 23 
t 3 
- 3 
+ 22 

- I 
- 10 
- 44 
- 36 
- 4 

- 24 
- 6 
- 24 
+ 7 
- 20 

" 13 
- 44 
- 3 
1 1 3  
t 17 

+ 2 0  
- 136 
t 8 

1 3  
- 2 5  

+ 2 2  
- 136 

% ERROR 

- 17 
+ 7 
- 38 

- 13 
- 53 
- 3 
+ 15 
r 9 

+ 6 
+ 4 
- 66 
- 17 
- 12 

+ I  
- 46 
+ 7 
- 7 

6 

1 1 
- 19 
1 1  
- 3 
- 3 

' 1 2  
- 191 
- 3 

' 7 
- 33 

L 15 
- 1 9 1  

% ERROR 

MA 
+ 8 
- 7 

0 
- 57 
- 4 
+ 10 
+ 19 

- 10 
- 4 
- 27 
- 33 

0 

- 9 
- 5 
- 9 
- 3 

N A 

- 8 
- 15 
- I 
-t 8 
+ 13 

+ 4 
- 310 

10 

+ 10 
- 33 

t 19 
- 3 1 0  

% ERROR 

- 4  
+ 5  
+ 5  

- 6 
- 26 
+ I 0  
- 1 7  
- 2 6  

+ 3 2  
- 10 
- 85 
+ 2  
- I 4  

0 
+ I  
- 47 
+ 7 
- 34 

+ 22 
+ 37 
- 4  
+ 19 
+ 2 6  

- 1 1 9  
+ 2 0  
+ I 2  

+ 15 
- 33 

t 3 7  
- 119 

I 

FORECAST 

1 66 
8 4 
93 

30 1 
9 1 

320 
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USE OF DIAQRAM 

I. When the storage l e v e l  i s  i n  the range of conservation space, 
f l o o d  releases a re  n o t  required. 

2. Water s tored i n  ra in f lood  space s h a l l  be released as r a p i d l y  
as possib le w i thou t  exceeding 8,000 cfs  below L i t t l e  Dry Cr. o r  
6,500 c f a  a t  the near MendotY gage. Rainf  lood space i n  excess 
of 85,000 acre-feet may be replaced by an equal amount o f  
space i n  Mamoth Pool. 

3. When water i s  s tored i n  the p o r t i o n . o f  cond i t i ona l  space 
requi red f o r  f l o o d  con t ro l ,  a supplemental release i n  
a d d i t i o n  t o  i r r i g a t i o n  d e u n d  must be u d e .  The amount o f  
cond i t i ona l  space requi red on a g iven date i s  determined 
from the  forecasted unimpaired r u n o f f  i n t o  M i l l e r t o n  Lake, the 
amount o f  upstream space avai lab le,  and the forecasted i r r i g a t i o n  
demand from t h a t  date t o  15 June ( a f t e r  31 May, use the fore-  
casted i r r i g a t i o n  demand f o r  the next  15 days o r  u n t i l  I August, 
whichever i s  Iess)  us ing  the adjacent diagram. The adjacent 
diagram i s  a l s o  used t o  compute the supplemental release. 

ADDITIONAL CONSIDERATIONS 

I. Reservoi r releases w i l l be determi ned by ins t ruc t ions  hereon 
unless I'arger releases a r e  requi red by the Emergency Spi l lway 
Release Diagram (Chart A-12). 

2. The Corps o f  Engineers may d i r e c t  f l o o d  releases t o  be 
increased o r  decreared f r a  the computed release when warranted 
by e x i s t i n g  condi t ions.  

3. The treatment given t o  upstream space on t h i s  diagram i s  based 
on observed h i s t o r i c  operation. If it i s  known t h a t  a p o r t i o n  
o f  t h e  upstream space wi I 1  n o t  be used, then no c r e d i t  w i l l  be 
given f o r  t h a t  space. 

CONDl T IONAL SPACE REQUl RE0 FOR FLOOD CONTROL COMPUTATION 

I. Enter  u r g i n  .A" a t  the date the requi red space i s  being 
computed, and move upward v e r t i c a l l y  t o  the Forecasted Unim- 
pai red Runoff i n t o  M i l l e r t o n  Lake parameter, which i s  the fore-  
casted runo f f  from t h a t  date through 31 July. 

2. Move h o r i z o n t a l l y  from the forecasted runo f f  p o i n t - t o  the Fore- 
casted I r r i g a t i o n  Demand from the given date t o  15 June* ( a f t e r  
31 May use the Forecasted I r r i g a t i o n  Demand f o r  the next  15 days 
o r  u n t i l  I August, whichever i s  Iess). 

3. Move v e r t i c a l l y  downward from the Forecasted I r r i g a t i o n  Demand 
t o  margin "0" t o  ob ta in  Tota l  Space Required f o r  Flood Control. 
From t h i s  volume subtract  the t o t a l  adjusted space a v a i l a b l e  i n  
upstream reservoi  r s  t o  obta in the condi t ional  space requ i red f o r  
f l o o d  con t ro l  i n  M i l l e r t o n  Lake. The Adjustment t o  Upstream 
Space obtained from the graph on t h i s  page so t i t l e d ,  i s  sub- 
t rac ted  from the t o t a l  upstream space t o  compute the t o t a l  
adjusted space a v a i l a b l e  i n  upstream reservoi  rs. 

' I r r i g a t i o n  Demands sha l l  be the amount of water determined by 
the  Water and Power Resources Service t o  s a t i s f y  d ive rs ion  
requirements, channel losses, spreading, s ink ing,  and o ther  uses. 

SUPPLEMENTAL RELEASE COMPUTATION 

I. Perform Steps I and 2 above us ing the date f o r  which the re leasr  
i s  being conputed. 

2. Move v e r t i c a l l y  downward from the Forecasted I r r i g a t i o n  Demand 
t o  the Tota l  Space Avai lable f o r  Flood Control parameter l ine 
which indicates the t o t a l  space a v a i l a b l e  on the given date i n  
M i l l e r t o n  Lake and i n  upstream reservo i rs  minus the adjustment 
from the Ad justaent  t o  Upstream Space graph. 

3. Move h o r i z o n t a l l y  from the Tota l  Space Avai lable f o r  Flood 
Control t o  the p o i n t  d i r e c t l y  above the given dqte on margin 
'C" t o  ob ta in  the Supplemental Release ( i n t e r p o l a t e  as required). 
The supplemental release must be added t o  the i r r i g a t i o n  demand 
t o  ob ta in  the t o t a l  release. 

diagram) . . . . . . . . . . . . . . . . . 902,000 a c - f t  
Adjustment t o  upstream space . . . . . . . . 100.000 a c - f t  Total space required for flood control 
~ o t a l  adjusted space i n  upstream 

reservoi  r s  .. . . . . . . 440.000 - 100.000 = 340.000 a c - f t  
(1,060 acre-feet - ) 

- - 

Condi t ional  Reservation Required f o r  Flood 
Control i n  M i l l e r t o n  Lake: 902.000 - 340,000 = 562.000 a c - f t  

COMPUTATION OF TOTAL RELEASE FROM MILLERTON LAKE: 

To ta l  space a v a i l a b l e  f o r  f l ooa  
con t ro l  . . . . . . . . 200,000 + 340.000 = 540.000 a c - f t  

Supplemental release (from diagram) . . . . 2.430 cfs  
Tota l  release . . . . . . . . . 3.000 + 2,430 = 5,930 c f s  

ADJUSTMENT TO UPSTREAM SPACE 

NORMAL 
DUR l NO 
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APR I L 

WAY 
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JULY 

I R R I G A T I O N  DEMAND 
SNOWMELT O P E R A T I O N  

(1000 A.F.) (MEAN C.F.S.) 

130 2340 
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293 4770 
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314 51 00 

FRIANT DAM AND MIL- LAKE I SAN JOAQUIN RIVER, CALlFORWlA 1 
FLOOD CONTROL DIAGRAM 

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  I I 

I F i l e  N U L  
I E f f e c t i v e  D a t e :  ' ' f- 1% Joo7 I 



I OPERATING INSTRUCTIONS: I 

Example 1 

TOP OF PARAPET €LEV. 585 

Given: 
Reservoir level is rising 
Present time is 0300 
Present reservoir elevation is 575.1 
Reservoir elevation at 0200 was 574.0 
Average total release from 0200 to 0300 was 18000 cfs 

INDUCED SURCHARGE ENVELOPE CURVE 

Find: 
Total release that should be made from 0300 to 0400 

Solution: 
STEP 1. Avo. elevation during preceding hour = (574.0 + 575.1 )I2 = 574.5. For elevation 

574.5, curve A gives a flow of 57,000 cfs. 
STEP 2. 57,000 X (575.1 - 574.0) = 62,700 cfs 
STEP 3. Avg inflow during preceding hour = 62,700 + 18,000 = 80,700 cfs. 
STEP 4. For present elevation of 575.1 and avg inflow of 80,700 cfs, diagram yields a 

release of approximately 26,000 cfs. 

Example 2 

Given: Reservoir level is falling 

Present time is 0300 
Present reservoir elevation is 574.7 
Reservoir elevation at 0200 was 575.1 
Reservoir elevation has decreased by 575.1 - 574.7 = 0.4 ft 
Previous hour's release was 26,000 cfs .. 

Find: 
Total release that should be made from 0300 to 0400 

Solution: 
STEP 1. Avg. elevation during preceding hour = (574.7 + 575.1 112 = 574.9. For elevation 

574.9, curve A gives a flow of 57,000 cfs. 
STEP 2. 0.4 X 57,000 cfs = 22,800 cfs 
STEP 3. Decrease release by 0.3 X 22,800 = 6,840 cfs 
STEP 4. For present elevation of 574.7, rr r'iace release to 26,000 - 6,840 - 19,160 cfs 

RELEASE IN 1,000 CFS 

When the reservoir is rising, read from curve "A" the flow 
corresponding to the average reservoir elevation during the 
preceding hour. 
Multiply this value by the rise in reservoir elevation, in feet, 
during the preceding hour. 
Add this product to the average total outflow from the 
reservoir during the preceding hour. This sum is the average 
inflow to the reservoir during the preceding hour. 
Adjust the outflow each hour as indicated by the parameters 
on the basis of the inflow for the preceding hour and the 
current reservoir elevation. 
After the reservoir elevation starts to fall, maintain current 
gate openings, until the elevation recedes to 580 feet. 
When the reservoir elevation is below 580 feet and falling, 
read from curve "A" the flow corresponding to the average 
reservoir elevation during the preceding hour. 
Multiply this value by the fall in reservoir elevation, in feet, 
during the preceding hour. 

-Decrease the release by 0.3 of the product obtained in step 
7. 
Repeat steps 6 through 8 each hour, as long as the reservoir 
is receding, until the release has been reduced to 8,000 
c.f.s. which will be maintained until the pool has receded to 
the bottom of the required flood control space. 

NOTES: 

1. Follow the flood control diagram until larger releases are 
required by this schedule. 

2. The Parameter values are the inflows to Millerton Lake during 
the preceding hour. 

3. The total reservoir release taken from :he parameter lines 
includes flow over the spillway, flow through the river outlet, 
and flow through the canal outlets. The total reserv.-ir 
release taken from the Total Reservoir Release Curve 
includes flow through the river outlet and flow over the 
spillway only. 

4. Top of spillway gates in raised position is at elevation 578 
feet. 

5. Spillway discharge is controlled by three 100 x 18 ft. drum 
gates. 

6. Releases greater than those required by either diagram may 
be-made on the basis of runoff forecasts in order to assure 
the safety of the structure. 

1 FRIANT DAM AND MILLERTON LAKE 

SAN JOAQUIN RIVER, CAUFORNIA 

1 EMERGENCY SPILLWAY 
I ~ RELEASE DIAGRAM 

I UA. ARMY CORPS 3F ENGINEERS 

I I SACRAMEMO DISTRICT 
Rn\ncnrl N n \ r  QA P U A ~  A - I  9 



RULES AND RWULATIONS 

absence of any indication that further 
public 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 
1910.309tc) and 29 CFR 1926.400(h). as 
promulgated on December 21, 1976. is 
hereby reaffirmed. 
(Sees. 8(b) and 8tc). Pub. L 91-598. 81 Stat. 
1593. 1599 (29 U.S.C. 855.657): m. 107. Pub. 
L 91-54, 83 Stat. 96 (40 U.S.C.. 333); L)ecre- 
tary of Labor's Order No. 8-78 (41 FR 
25059); 29 CF'R Part 1911.) 

Signed at Washington. D.C., this 3d 
day of October 1978. 

EULA BINGRAM, 
Assistant Secretary ofLabor. 

[FR Doc. 78-28887 W e d  10-12-78; 8:45 am1 

Titla 3S-Navigation and Navigable 
wot.rr 

CHAPTER II--CORPS OF ENGINEERS, 
DEPARTMENT OF THE ARMY 

CER 1110-2-2411 

PART 208-FLOOD CONTROL 
REGULATIONS 

Usa of Storage All0eat.d for flood 
C o d  and Navigation hrrpows 

AGENCY: US. Army Corps of Engi- 
neers, DOD. 
ACTION: Final rule. 
SUMhURY: This revision of 33 CFR 
208.11 regulations prescribes the 
policy and procedure for regulating 
reservoir projects capable of regula- 
tion for flood control or navigation 
and the use of storage allocated for 
such purposea and provided on the 
basis of flood control and navigation. 
The revised regulations are applicable 
to dam and reservoir projects licensed. 
maintained, and operated under provi- 
sions of the Federal Power Act (41 
Stat. 1063 (16 U.S.C. 79l(A))), Pub. L. 
83-436, and other similar authorizing 
legislation; as well as to reservoir pro- 
jects constructed wholly or in part 
with Federal funds as directed by sec- 
tion 7 of the Flood Control Act of 
1944. These regulations are intended 
to establish an understanding between 
project owners, operating agencies and 
the Corps of Endneers with regard to 
certain activities and responsibilities 
concerning water control management 
throughout the Nation in the interest 
of flood control and navigation. Inter- 
ested persons were given until Novem- 
ber 2, 1977 (42 FR 57141) to submit 
comments. No written comments were 
received. 
DATES: This regulation is effective on 
October 15,1878. 

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

Mr. Edgar P. Story. Engineering M- 
vision, Civil Works Directorate, 
Office of the Chief of Engineem. 
Washington. D.C. 20314 202-693- 
7330. 

SUPPLEMENTARY INFORMATION: 
This ftnal regulation is essentially the 
same as the proposed rule (42 FR 
53637). however. certain reordering 
has been done of the reference materi- 
al presented in g 208.11(b). Specifical- 
ly, excerpts from sections 4(e). lO(a). 
and 10tc) of the Federal Power Act 
have been added for improved clarity. 
Also Federal Power Commission order 
No. 540 issued October 31, 1975, and 
published November 7. 1975 (40 FR 
51998). amending O 2.9 of the Commia- 
sion's general policy and interpreta- 
tions which prescribed standadzed 
conditions (Forms) for inclusion in 
prelimlnery permits and licenses 
issued under part I of the Federal 
Power Act has been cited and appro- 
priately excerpted. Reference to and 
citation from article 33 of Federal 
Power Commission license No. 2009 
have been deleted in lieu thereof. 
In addition to the p r o m  action, 

certain project names and pertinent 
data are added to and deleted from 
the list of projects shown in 
g208.11(e). list of proJects (42 FR 
53637). The following projects are 
added to the list of projects: 

(a) U.S. Army Corps of Engineers, 
Missouri River Divlion area: Webster 
Dam and Lake. 

(b) U.S. Army Corps of Engineers. 
New England Division area: 

(i) Bear Swamp Pumped Storage 
Project. 

(ii) Turners Wls Reservoir. 
(c) U.S. ARny Corps of Engineers. 

Horth Pacific Division area: 
(i) American Falla Dam and Reser- 

voir. 
(ii) Anderson Ranch Dam and Reser- 

volr. -.. . 

(ill) Arrowrbck Dam and Reservoir. 
(iv) Brownlee Dam and Reservoir. 
(v) Grand Coulee Dam and Franklin 

D. Roosevelt Lake. 
tvi) Hells Canyon Dam and Reser- 

voir. 
tvii) Kerr Dam and Flathead Lake. 
tvlfl) Mayfield Dam and Reservoir. 
(ix) Mossyrock Dam and Davisson 

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

voir. 
(xu) Ririe Dam and Reservoir. 
(xiii) Rocky Reach Dam and Lake 

hrtiat. 
txiv) Ross Dam and Reservoir. 
txv) Upper Baker Dam and Baker 

Lake. 

(xvi) Wanapum Dam and Reservoir. 
txvii) Wells Dam and Luke Pateros. 
(d) U.S. Army Corps of Engineers. 

South Atlantic Division area: Lewis M. 
Smith Dam and Reservoir. 

(e) U.S. Army Corps of Engineers. 
South Pacific Division area: 

(i) Indian Valley Dam and Reservoir. 
(ii) Lemon Dam and Reservoir. 
(iii) Navajo Dam and Reservoir. 
(iv) Paoina Dam and Reservoir. 
tv) Vallecito Dam and Reservoir. 
The following projects are deleted 

from the list of projects: 
(a) U.S. Army Corps of Engineers. 

South Altantic Division area: H. Neely 
Henry Dam and Reservoir. 

(b) U.S. Army Corps of Engineers, 
South Pacific Division area: 

(1) Causey Dam and Reservoir. 
(fl) Devil Creek Dam and Reservoir. 
Ncmx-Tha Chief of Engineem hsll deter- 

nilned that thb rule d a s  not contain a 
major proposal requiring preparation of an 
inflation impact statement under Executive 
Order 11821 and OMB Circular A-107 (Stat- 
utory Authority Pub. L 80-483). 

Dated: October 10.1978. 
CHAR- I. Md31ms. 

M&r Geneml. USA, 
Director of Civil Works. 

Section 208.11 is revised to read as 
follows: 

8 208.11 Ryuhtiom for urc of storage .I- 
located for flood control or navigation 
and/or project opention at mewoim 
rubject to pmeription of rulcr and reg- 
ulatiom by the Secretary of the Army 
in the inkreat of flood control and 
navigation. 

(a) Puspate. This regulation pre- 
scribes the responsibilities and general 
procedures for regulating reservoir 
projects capable of regulation for 
flood control or navigation and the use 
of storage allocated for such purposes 
and provided on the bash of flood con- 
trol and navigation, except projects 
owned and operated by the Corps of 
Engineers; the International Bound- 
ary and Water Commission. United 
States and Mexico; and those under 
the jurisdiction of the International 
Joint Commission, United States, and 
Canada, and the Columbia River 
Treaty. The intent of this regulation is 
to establish an understanding between 
project owners, operating agencies, 
and the Corps of Engineers. 

(b) Responsibilities. The basic re- 
sponsibilities of the Corps of Engi- 
neers regarding project operation are 
set out in the cited authority and de- 
scribed in the following paragraph. 

(1) Section 7 of the Flood Control 
Act of 1944 (58 Stat. 890, 33 U.S.C. 
709) directs the Secretary of the Army 
to prescribe regulations for flood con- 
trol and navigation in the following 
manner: 



RULES AND REOULAIIONS 

Hereafter. it shsll be the duty of the 8ec- 
retary of War to prescribe regulation6 lor 
the use of s t o m  allocated for flood control 
or navigation at all renervoim constructed 
wholly or in put wlth Federal fun& pro. 
vided on the W of such purpws, and the 
operation of any m h  project sh.ll be in ac- 
cordance wlth such mlati~~: Pmofdcd 
That thb aectlon h a l l  not 8pply to the Ten- 
nesree Valley Authority. except that in rase 
of danger from fl- on the lower Ohio 
and Mi~slsrrtppi Rivera the Tennessee Valley 
Authority b directed to regulate the release 
of water from the Tennessee River into the 
Ohio R l r a  in accordance with such imtmc- 
tions M may be hued  by the Wu Dcput- 
ment. 

(2) Federal Energy Regulatory Com- 
mission (formerly Federal Power Com- 
mission (FPC)) licenses. 

(i) Responsibilities of the Secretary 
of the Army and/or the Chief of Engi- 
neers In Federal Energy Regulatory 
Commission (FERC) licensing actlons 
are set out in the Federal Power Act. 
Pertinent sections of that Act are 
cited herein. The Commission may 
also stipulate. 8a part of license condi- 
tions. that the licensee enter into an 
agreement with the Devartment of 
the Army providing for operation of 
the project during flood times, in rc- 
cordance with rules and regulations 
prescribed by the Secretary of the 
Army. 

(A) Section Ue) of the Federal 
Power Act requlres approval by the 
Chief of Ehgineers and the Secretary 
of the Army of plans of d u ~  or other 
structures affecting the navigable ca- 
pacity of any navigable waters of the 
United State4 prior to Issuance of a li- 
cense by the Commission M follows: 

The Commfasion L hereby authorized and 
empowered to h u e  lkensa to dtbens 
lor the purpa6e of con8tructhU, opentlnc, 
and mrlnWninn dun6. llnter conduits ma- 
ewoira, ponerh~usen. i m u m h l o n  l i n k  or 
other proJect worka maceuy or convenient 
for the devel0pmeIIt and improvement of 
navigation and for the development, tmm 
mission, and u t i l b t b n  of power 8croas. 
along. from or in m y  of the strema or 
other bodies of water over whkh Congre~8 
hrs jurindiction Rovtded ~~, That 
no Ucem alfecting the navipble a p . d t y  
of M Y  M v U b l ~  wIkn of bhG united 
shall be fasued untll the p l a ~  of the dun or 
other 8tructum alfecting mvlg.tioa have 
been approved by the Chief of Engineem 
md the Secretary of the Army. 
(B) Sections 1Wa) and 1Wc) of the 

Federal Power Act specify conditions 
of project licenses including the fol- 
low- 

(1) Section 1Wa). That the proJect dopt 
ed***rh . l lkntch~ inthekd .mentof  
the Commitmion will be beat ad8pt.d to a 
comprehensive plan for LmprovIns or devel- 
oping a waterany or watervryr for the use 
of benefit of Interstate or forelm commerce. 
for the improvement and utllktlon of w& 
tergmwer development. and lor other bemfi- 
d.l publk uM *. 
(1) Bcctlon 1Wc). That the llcen8ee rh.U . . . so maintain m d  operate pM worh u 

not to impoir navigation. and ahall conform 
to such rules and regulations M the Com- 
mlrssion may from time to tlme pres~ribe 
for the protection of llle. health. and prop. 
erty: 

(C) Section 18 of the Federal Power 
Act directs the operation of any navi- 
gation facilities built under the provb 
sion of that act. be controlled by rulm 
and regulations prescribed by the Sec- 
retary of the Army 8a follows: 

The operation of any navigation facilities 
which may be comtructdd M part of or in 
connection with m y  dam or diversion struc- 
ture bullt under the provhlons of this Act. 
whether at the e x p e m  of 8 licensee hen- 
under or of the United States, shall a t  all 
times be controlled by such masonable rules 
and regulations in the interest of naviga- 
tion; including the control of the pool 
ewed by ruch dun or diversion r t ~ ~ t ~ r e  
M may k m8de from Ume to time by the 
Secretary of the Amy. 

(it) Federal Power Commission order 
No. 540 issued October 31. 1975. and 
published November 7.1975 (40 FR 
51998). unending section 2.9 of the 
Commission's general policy and inter- 
pretations prescribed standardized 
conditions (forms) for inclusion in pre- 
liminary pennita and licenses Lssued 
under part I of the Federal Power Act. 
As an example. article 12 of standard 
form L-3. titled: "Terms and Con&. 
tions of Lice~e  for Constructed Major 
Projects Affecting Navigable Watens 
of the United States." sets out the 
Commission's interpretation of appro- 
priate se&ions of the Act, which deal 
with navlortion .speck and attendant 
mmo~ibilities of the Secretary of the 
A m y  in lfceneinq actions rs follows: 

The United Statsr specifiully WAIN 8nd 
&eguudsUlaright to ure water in& 
amount, to be determined by the Secretary 
of the Army, M may be necuauy for the 
pwpoaes of navl@ion on the navigable ac 
t e m y  .ifected: and the operation of the 
U C G ~ .  BO f~ M t h y  Mfect the UBG, .tor- 
age urd dLchrroe from r torye of -tern &- 
fected by the llcen8e. rh8U 8t .U Umer be 
controlled by m h  reuonable mler and reg- 
ulation# M the Beentuy of the Army may 
p m r i b e  in the inter& of navimtion. 8nd 
M the CommWon may pracr lk  for the 
protecUon of life, health and prowrty, 

*. 8nd the LiaMee ahall r e l w e  linter 
from the project r e ~ ~ w o i r  a t  ruch lrte *. 
u the Secretary of the &!llY U I W  p r d b C !  
in the intereat of ~v lmt ion .  or M the Com- 
m- rmy preawibe for -the other pur- 
pma hereinbefore mentioned. 

(3) Section Q of Public L8w 436. 83d 
Conprses (68 Stat. 303) provides for 
the development of the Coolu River. 
Ah. and Oa. and directs the Secretary 
of the Army to preacrlbe rules and reo- 
ulatlons for project operation in the 
interest of flood control and naviga- 
tion M followr 

The operation and mrlntuunae of the 
dunr .hrll be subject to rewonable rula 
and r e m b t l o ~ ~  of the €baetuy of the 
Army In the interest of flood control .ab 
~uvlption. 

Narc.-This Regulation will also be appli- 
cable to dam and reservoir projects operated 
under provisions of future legislat~re acts 
wherein the 8ecret.r~ of the Army is direct- 
ed to prescribe rules and regulations in the 
interest of flood control and navigation. The 
Chief of Engineers, U.S. Anny Corps of En- 
gfneem. h designated the duly authorized 
representative of theBecretary of the Anny 
to exercise the authority set out in the con- 
gressional acu. Thb regulation will normal- 
ly be implemented by lettem of understmd- 
ing between the Corps of Engineers and 
proJect owner and will incorporate the pro- 
~MOIIS of ruch lettem of understanding 
prior to the tlme construction renders the 
proJect capable of algnificmt impoundment 
of water. A water control agreement signed 
by both parties aill follow when deliberate 
impoundment first begins or at such time as 
the maponsibilities of m y  corporned pro- 
jects may be transferred to another mtity. 
Promulgation of thb regulation for a given 
proJe.ct will occur at  such time rs the name 
of the project appeU8 the ~ P I A L  RWIS- 
m in accordance with the nquiremrnts of 
f 10kll(dK11). When agreement on a water 
control plan CMIIO~ he reached betweem the 
corps and the project owner alter coordlna- 
tion with all interested psrtles, the pro)cct 
rume will be entered in the FtDrrurt J3mxa- 
m uuj the Corm of Engineen plan will be 
the offid& llnter control plan until such 
tlme M differencu u n  be resolved. 

(c) Scone a d  tennfnolopy. This reg- 
ulation applies to Federal authorized 
flood control and/or navigation stor- 
age projects, and to non-Federal pro- 
jects which requlre the Secretary of 
the Army to pre8crlbe regulations as a 
condition of the license. permit or leg- 
Islation, during the planning, design 
and construction phases. and through- 
out the life of the project. In compli- 
ance with the authority cited above. 
this regulation defines certain activi- 
ties and responsibilities concerning 
water control management through- 
out the Nation in the interest of flood 
control and navigation. In carrying out 
the condition6 of this regulation. the 
owner and/or operating agency will 
comply with applicable provisions of 
Pub. L 85-624, the PWI and Wildlife 
Coordlnrtlon Act of 1958. and Pub. L. 
92-500, the Federal Water Pollution 
Control Act Amendments of 1972. This 
reedation dat?a not apply to local 
flood protection works governed by 
5 108.10. or to navlmtion facilities and 
asmcioted structures which are other- 
wise covered by part 207 (Navigation 
Regulations) of title 33 of the code. 
small rese~oiru contrrinlnO less than 
12.500 acre-feet of flood control or 
navigation stomre. w be excludd 
from thb regulation and covered 
mdm 5 108.10. u n l ~  rrpeeifi~ally re- 
quired by low or conditions of the li- 
cense or permit. 

(1) The terms "rese~oir" and "proj- 
ect" ur used herein include all water 
rtlource Impoundment projects con- 
6tructed or modified. including natural - 
I.lr# that u e  subject to this regula- 
tion. 



(2) The term "project owner" refers 
to the entity responsible for malnte- 
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 tasks. 

a 3 The term "letter of understand- 
ing" as used herein includes state- 
ments which consummate this regula- 
tion for any given project and define 
*e general provMons or conditions of 
the local sponsor. or owner, coopera- 
tion agreed to in the authorbing legis- 
lative document. and the requirements 
for compliance with section 7 of the 
1944 Flood Control Act. the Federal 
Power Act or other special congres- 
sional act. Thls Information wU1 be 
specified in the water control plan and 
manual. The letter of understanding 
wtll be signed by a duly authorleed 
representative of the Chlef of En@- 
neers and the project owner. A "field 
working agreement" may be substitut- 
ed for a letter of undemtaradlng, 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 af water 
control criteria, guidelines. diafimw. 
release schedules. rule curves and 
spxifications 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, based on the runoff po- 
tential during various seasons of the 
year. 

(5) For the purpose of thb  regula- 
tion. the term "water control plan" ir 
limited to the plan of regulation for 8 
water resources project in the intereat 
of flood control and/or navigation. 
The water control plan must conform 
with p r o m  allocations of storage 
capacity and downstream conditions 
or other requirements to meet all 
functional objectives of the particular 
project, acting se~us te ly  or in combi- 
nation with other projects in a system. 

( 6 )  The term "real-time" denota the 
processing of current information or 
data in a sufficiently timely manner to 
influence a phgricial response in the 
system being monitored and con- 
trolled. As used herein the term con- 
notes * * * the analysea for and execu- 
tion of water control decisions for 
both minor and major flood events 
and for navigation. b.scd on prevailing 
hydrometeorologlarl and other condl- 
tions and constraints, to achieve effl- 
ctent management of water resource 
systems. 

(d) A.omlurcr (1) Conditibnr 
during fannulation During 
the planning and design phases, the 
project owner should consult wlth the 
Corps of Engineers regarding the 
quantity and value of mmce to reserve 
in the reservoir for flood control and/ 
or navigation purposea. and for utiliu- 
tion of the space. and other require- 
ments of the license, permit or condl- 
tions of the law. Rclcvant matters 
that bear upon flood control and navi- 
gation accomplishment include: runoff 
potential. reservoir dischamre cavabili- 
ty. downstream channel characterb- 
tics, hydrometeorologlcal data collec- 
tion, flood hauud, flood dam- char- 
ateristics, real estate acuulrition for 
flowage requirements (fee and ePde- 
ment). and resources muired to cury 
out the water control plan. Advice 
may also be sought on determination 
of and regulation for the probable 
maximum or other desilpl flood under 
consideration by the project owner to 
establish the quantity of surcharge 
storage apace. and freeboard elevation 
of top of dam or embankment for 
safety of the project. 

(2) C o w  d Engtncen involvemenl. 
If the project owner is wponsible for 
real-time imvlemenetation of the 
water control plan. consultation and 
assi8tulcc wil l  be provided by the 
Corps of Enpineem when appropriate 
and to the extent possible. During any 
emergency that affects flood control 
and/or navigation, the Corps of Enpi- 
neers w temporar4y prescribe 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 given for other authorleed 
project functions. Upon refusal of the 
project owner to comply with r e g S -  
tiom prescribed by the Corps of Enel- 
neers. 8 letter wlll be sent to the proj- 
ect owner by the CMef of Engineers or 
hb duly authorbad representative de- 
rrrlblnO the m r o n  for the regulations 
prescribed, eventa that have tran- 
spired. and notifieotion that the proj- 
ect owner b in violation of the Code of 
Fcdcral Regulation& Should an im- 
passe rrrire. in that the project owner 
or the dedgnated operating entity per- 
sbta in noncompliance with regula- 
tions presdbed by the Corps of Engi- 
neers. measurer may be taken to 
a m r e  comvllance. 

(3) C o w  d Bngtncm fmplcmcnta- 
tfon d nd-time water control W- 
JbnJ. The corps of En(riwers may 
prescribe the continuing m#ulation of 
flood control storam! am&? for any 
project subject to thlr, regulation on a 
da~-to-d.y (real-time) bd.. When thb 
b the case, coauultation and ammame 
irom the project owner to the extent 
m b l e  will be ezwctd. 8pecirl rr 
quartr by the prolect owner, or appro- 
priate operatine entity, are preferred 

before the C o w  of Engineen offers 
advia on real-time regulation during 
surcharee storage utilization. 

(4) Water control plan and manucrl. 
Prior to project Cornpletlon, water con- 
trol managers f r ~ m  the Corm of Engi- 
neers will visit the project and the 
area served by the project to become 
farniljar 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 
os the water control plan, will be de- 
veloped gnd documented in a water 
control manual prepared by the Corps 
of Engi~eers. Development of the 
manual will be coordinated with the 
project owner to obtain the neceasuy 
pertinent information. and to insure 
compatibility with other project pur- 
poses and wlth surcharge regulation. 
Major topics in the manual will in- 
clude: Authorfntion and description 
of the project, hydrometeorology, data 
collection and communication net- 
works, hydrologic forecasting. the 
watdr control plan, and water resource 
man8gement functions. including re- 
mnsibilitiea and coordination for 
water control decisionmaking. Special 
instructions to the dam tender or res- 
ervoir manager on data collectlon, re- 
parting to higher Federal authority. 
and on procedures to be followed in 
the event of a communication outage 
under emergency conditions, will be 
pnvared a8 an exhibit in the manual. 
Other exhibits will include copies of 
thin regulation. letters of understand- 
ing consummathg this regulation. and 
the water control agreements. After 
approval by the Chlef of Engineers or 
his duly authorlsed reprerentative, the 
~ n u l r l  will be furnished the project 
owner. 

(5) Water control agmmcnt. t i)  A 
water control diagram (graphical) will 
be premed by the Corps of Engineers 
for each project having variable space 
reervation for flood control and/or 
navigation durlne the ~reu; e.e.. vari- 
able seasonal storrue. jointuse sprce. 
or other rule curve designation. Reser- 
voir Inflow parameters will be included 
on the diagrams when appropriate. 
Condse notes will be included on the 
diagrams prescribing the UM of stor- 
age space in terms of release sched- 
uler. runoff, non- or other 
controlline now rates downstream of 
the danmlte, and other major factors 
as appropriate. A water control releaae 
schedule will be pm~ared in tabular 
form for projects thLt do not have 
variable am&? rsservation for flood 
control and/or navigation. The water 
control dlaeram or release schedule 
wlll be sirned by a duly authorbed 
rewcmnt8tive of the Chief of Enel- 
nesm. the project owner. and the dsc  
ignated omratin0 aaencY. and rlll be 
wed as the bad8 for cvryfng out t hb  

ammu mamm v o ~  e no. I-Y, ocrowr I* Im 



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 will 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. 

(ill) All flood control regulations 
published in the F'EDERAL REGISTER 
under this section (part 208) of the 
code prior to the date of this publica- 
tion which are listed in paragraph 
208.11te) are hereby superseded. 

(iv) Nothing in this regulation pro- 
hibits 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 t r a m i t  hydrometeorological and 
reservoir data to all appropriate Fed- 
eral authorities on a real-time basis 
unless there are extenuating circum- 
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 the 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 safetu. The project owner 
is responsible for the safety of the 
dam and appurtenant facilities and for 
regulation of the project during sur- 
charge storage utilization. Emphasis 
upon the safety of the dam is especial- 
ly important In the event surcharge 
storage is utilieed, 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 geneml 
public. The Corps of Engineers and 
other int.erested 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. with 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 nenspr- 
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 section a newspaper is one 
qualified to publish public notices 
under applicable State law. Notice 
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 loss of 
life. The means 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 op- 
erating agency. 

(9) Other genemlited requirements 
for flood control and navigation. (i) 
Storage space in the reservoirs allo- 
cated for flood control and navigation 
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 in the 
flood control space defined by the 
water control agreement shall be evac- 
uated as rapidly as can be safely ac- 
complished without causing down- 
stream flows to exceed the controlling 
rates; i.e.. releases from reservoirs 
shall be restricted Insofar as practica- 
ble to quantities which. in conjunction 
with uncontrolled runoff downstream 
of the dam, will not cause water levels 
to exceed the controlling stages cur- 
rently in force. Although conflim 
may arise 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 monitor 
current reservoir and hydro- meteoro- 
logical conditions in and adjacent to 
the watershed and downstream of the 
damsite, as necessary. This and any 
other pertinent information shall be 
reported to the Corps of Engineers on 
a timely basis, in accordance with 
standing instructions to the dam- 
tender or other means requested by 
the Corps of Engineers. 

t v )  In all cases where the project 
owner retains responsibility for real- 
time implementation of the water con- 
trol plcn, he shall make current deter- 
minations of: Reservoir inflow, flood 
control storage utilized, and scheduled 
releases. He shall also determine stor- 
age space and releases required 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 requeded 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 
W e n  shall be confirmed in writing 
the same day to the project owner and 
shall include justification for the 
action. 

(vii) 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 se- 
rious hsaards. Such actions shall be 
immediately reported by the fastest 
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means of comm~~nication available. Ac- 
tions shall be confirmed in writing the 
same day to the Corps of Engineers 
and shall include justification for the 
action. Continuation of the deviation 
will require the express approval of 
the Chief of Engineeis, or his duly au- 
thorized representative. 

(viii) Advance approval of the Chief 
of 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 
paragraph (d)(g)(vii) of this section. 
When conditions appear to warrant a 
prolonged deviation from the ap- 
proved plan, the project owner and 
the Corps of Engineers 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 d e  
viation. 

(10) Rewlsions. 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. e.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 effective upon 
the date specified In the approval. The 

original (signed document) water con- 
trol agreement shall be kept on file in 
the Office. Chief of Engineers, Depart- 
ment of the Army, Washington, 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 Division 
Engineer. Corps of Engineers. 

( 11 Federal Register. The following 
information for each project subject 
to section 7 of the 1944 Flood Control 
Act and other applicable congressional 
acts shall be published in the FEDERAL 
REGISTER prior to the time the pro- 
jects becomes operational and prior to 
nny significant impoundment 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, dam, and lake names. (ii) 
stream, county, and State correspond- 
ing to the damsite location. (iii) the 
maximum current storage space in 
acre-feet to be reserved exclusively for 
flood control and/or navigation pur- 
poses, 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 (v) eongresaional legisla- 
tion authorizing the project for Feder- 
al participation. 

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

(Set. 7. Pub. L 78-534. 58 Stat. 890 (33 
U.S.C. 709): the Federal Power Act. 41 Stat. 
1063 (16 U.S.C. 791(A)); and Sec. 9, Pub. L. 
83-436.68 Stat. 303.) 
CFR Doc. 78-29100 Filed 10-11-78: 8:45 am1 



PERTINENT PROJECT DATA - SECTION 208.11 RBZLATIONS 
MCUISIVE I MULTIPLE-USE 

-mm 6 I -- - . - . - 
S T W  S T A ~  FLOOD CONTROL/NAVIGATIB)1 1 F~X)OD CONTBOL~NAVICATION PROJ eCZ 

STMUCZ eLEV. LIMITS - UleA f STOIUCE ELEV. LIMITS ARU 
1000 f e a t  =.a. 1. a c e .  1 1000 f r e t  m.s.1. ~CII. 

-OmtR 

Alpine Dam Xcith Creek Winneb8go ,1L 

A~ency Vmllev 8 .  Fork Haiheur ,OR 
Dam 4 Res Uaiheur iUv. 

American F a l l s  Snake River P m r . 3 D  
D m  6 Reservoir 

Anderron Ranch 5 . n .  Boise Elmre.18 
D m  4 R L e e m i ~  MVCr 

----- 
.c-ft UPPER men UPPER m u ~ ~  e f t  UPPER men UPPER LWEP 
0,585 796.0 766.0 51.88 0 ~ - - - 
- - - - 60-0  3360.0 3263-21 1,900 

- - - - - 1,300 4363.2 4295.6 %.lo0 

1 cl.I.tion - - - - 623.2 1196.0 6043.0 

3 c l a u t  ion 

Arrowrock D m  Boise River El-.- I -  - 
- - - 2 8 6 6  3216-9 2967.0 200 u r e a  of 

6 b a e r v o i r  F c c l a m t i m  
1 

I Bonny Dam b 
Reeervoir 

I 
Bear Creek t h r i o n  6 RaU 

no 
Trib. of PrankUn. HA 
k e r f  i e l d  

R i m  
Big Dry Freeno. U 

Creek and 
Do8 Creek 

S. Pork Yumn, CO 
RerJub1ic.n 

Bear Cr8. t  
Du 

Bear Svup 
-d 
Storage Prof. 

Big Dry C r ~ c k  
and Mvereion 

River 
' 4 e . n  DU b Wind River 

~ e r v o i r  
Bromlme Dam Snake River 

6 Iceervolr  
Bully Creek Bully Creek 

D M  4 
Rceervoir 

C.uncbe Darn Uokelume 
6 Reeervoir River 

Clayon Ferry Uirsouri Riv. 
Dam b Lake 

Sen Joaquin. 
CA 

8.1 566.5 520.9 - - 

- - - QC/H.v. Storage Allocation) 

16.25 425.0 393.0 1.530 - - Reel-tion I b a r d  CA 

116.1 4725.0 4717.0 19.560 16.955 Bureau of 
R e c l . u t i o a  

9R0.3 2077.0 1976.0 13.860 6.650 Id& Power 
Corpmr 

31.65 2523.0 2656.8 1.082 160 Bureau of 
k c l a u t  im 

1 

200.0 235.5 205.1 7.600 5.507 b e t  b y  nu 
U t  11 D i r t .  

0akland.CA 
799.1 3797.0 3770.0 34.435 26,126 Bure8u of 

Reclamtion 

nm Proj. 

PL 68-292 

I 
Ihc. R o )  
Act o f  1'8 

I (53 St8 t .  
1187) 
Rcc.Act 17 J u n l  d 

(32 Scat. "1 PL 388) 83-780 I II 

Act. 



b L H ~ o i r  Creek 
Wyoa k t  Canyon hram, UI 

b.rroir Cnek 
74.0 5560.0 5450.0 1,455 

Pu solomn 

htte kart 
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PERTINENT PROJECT DATA - SECTION 208.11 REGULATIONS 
I EXCWGIVE 1 MULTIPLE-USE 

COUNTY 6 I I 1 

I I Dam6 - Mans. I D  I 

STREAM STATE 

Hells Canyon Snake River Uslloua. OR; 

Reservoir 
mover Dam 6 Colorado Clark NV 6 
Lake Mead River Hohave. AZ 

Hungry Harse S. Fork Flathead, UT 
Dam L R e ~ r w i r  Flathead Riv. 

Indian Valley N. Fork Lab, CA 
DamLReservoir Cache Creek 

Jameatom D u  J m r  Stutalua.ND 
L Rerervoir River 

Ycrr Du Flathead Lake, HI' 
F l a t b u d  Lake River 

Keyhole DM k l l e  Crook. UY 
L %servoir Fourcb  

Kinin Dam N. Pork Phillips. KS 
h Reservoir Solomon River 

Lemn Dam 6 Florida La Plat.. 
Reservoir River Colorado 

Lwir M. Smith Sipaey Fork Cull- 6 
Du C l u e r v o i r  Black Walker ,bL 

Warrior Riv. 
L i t t l e  Wood L i t t l e  Wood B1aln.ID 
River Dam 6 River 
Reaervoir 

Logan b r t i n  Coosa River Talladega. AL 
Du 6 Reaervolr 

Lor h n o a  Loo h o e  k r c e d .  U 
Dam 6 Creak 
Detention Rer. 

Loat Creek Lort Creek krgan.UT 
Dam 6 Res. 

Lovewell Dpn Uhite Rock Jevel1.U 

Wlaut lon - - Alabama 

FLOOD COMROL/NAVICATION 
STORAGE ELEV. LIXITS ARU 

1000 fee t  m.a.1. acrea 
ac-ft UPPER L'2UMl UPPER UWER - - - - - 

- - *lab- L 83-436 
Power Co. 

619 467 h r u u  of 
ILlclaMt ioa  

365 93 Bureau of L 81-273 
Rcclamt ion - - Buraau of L 78-534 I t 

FLOOD CONTROLINAVICATION 
STOPAGE ELEV. LIUITS AREA 

1000 f e e t  m.a.1. acre. 
a r - f t  UPPER LOVER UPPER LWER 
11.7 1688.0 1683.0 2.380 2.280' 

FEDERAL RlOlSTER, VOL 4% NO. IW-FRtDAY, OClOUllL 1978 

PROJECT 
(XMER 

Idaho Pwer  

AUTH. 
LZIS .  

PPC No. 
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PERTINENT PROJECT DATA - SECTION 208.11 REUUTIONS 4 

I I 
F 

EXCLUSIVE 1 MULTIPLE-USE 
PllQlCCF ~ U H n  b I I I .~ - -  - 

, lmlIz S T W  STATE 

I k r k b u  Ferry Grand 
Du b Lake (Neosho) 
Wash I. Hudson River 

h y f i e l d  Dam Cowlitz 
b h r a r v o i r  River 

Uediciw Creek Medicine 
O.a b brry Creek 
S t d  Lake 

kssyrock  D m  Cowlits 
D.vis.oa Lake River 

h v 8 j 0  hB: s m  JUUl 
Reservoir River 

Wcv Exchequer Merced 
Dam b Lake River 
k c l u r e  

Norton D.m 6 Pra i r ie  Dog 
Raservoir Creek 

Ochoco D m  b ochoco 
Reoervoir Creek 

Oroville Dam Feather 
b L k e  River 

Oxbow D.m b Snake 
Reservoir ' River 

Pactola Dao Rapid 
b Reservoir Creek 

Palisades Dam Snake 
b ~ E S C ? N O ~ ~  River 

Paoina Dam 6 lhddy 
h a e r w i r  Creek 

Pineview Dam Odgen 
b ikeentoir River 

Plator. D M  conejo* 
b Reservoir River 

R1e.t Rapids Columbia 
Du 6 Reservoir River 

F'riaeville D8m Crooked 
b Remervoir Creek 

b y e s ,  OK 

Rio Arriba 
6 SM Juan.W 
Fuolomo . CA 

Norton. KS 

Crook, OR 

Baker. OR; . 
Mame. ID 
Pennington,SD 

Bonneville. ID 

cunnison, 
Colorado 
Veber, UT 

Crook. OR 

I 244.2 636.0 619.0 18.000 10.900 I - 
- - - 

Dam Authori 

FLQOD MlNTROLlNAVICATION 
S'IWUCE ELEV. LIMITS AR U 

1000 fee t  0.8.1. acres 

21.4 425.0 415.0 2.070 
Tacoma - - - - 016-A 

Reclamat ion 

- - - - 1397.0 778.5 621.5 11.800 5.000 City of 

- - - - I 1036.1 6085 5990 
ITacou F65' 

15.610 7.400 Bureau of L 84-485 

l a c - f c  UPPER LOWER UPPER LOWER ac-ft UPPER L.4RJER UPPER LhiW 

FLOOD COMROL/NAVIGATION 
STORAGE ELEV. LIMITS AREA 

1000 feet  m . s . 1 .  acree 

- - - 
- - - 

17.0 6447.5 6373.0 

110.0 4900.0 4818.0 2.874 

540.0 10027.5 994.5 920 0 Bureau of 

44.0 488.0 481.5 7. 

- - - 

PROJECT 
WNER 

- - - - Bureau of L 78-53 
Reclamt ion 

R#IUL ~ t ~ ~ l l t &  VOL m, no. 1-AY, wo)# 1% im 

AUTR. 
LWIS. 

W - - - : - Bureau of 1 84-992 , i Reclamat ion 
750.0 900.0 848.9 15.800 13.346 U Dept of L 85-500 

Utr Resourc 
5.0 1805.0 1800.0 1,165 1.115 Idaho Pnrcr C No. 
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P m T m S t  PBOJECI' MIA - SUXION 208.U R t C m A T I ~  

I glCUlSIVK 1 MtLIlPLK-USE 
m r m r L  1 I I I 

S?RMI( S T A ~  f ?LulD ~ N A V I C A I 1 0 1 (  Ftoob M)NTRoL/WAllf GAIIOII PROJtCT 
STQRACE CUIT. ~ r n x ? s  AREA I STORAGE m.m. L I ~ I T S  AREA 

I 
mER LecIS. 

1000 feet  m.a.1. acre. 1 lm feet m.a.1. aerem I ! Am* I 
h ~ u r  Creek Promset Uevda, CA 

& l u e r v o i r  Creek 
E d  Y l l l w  D n  Red V i l l a ,  Ront ier ,  NB 

L Ib& Butler Cruk 
t.tu 

=ria Blr i W l l w  Creek lameville.ID 
Rermoix  !hake lint 

beky l u c h  Du C u l u d l ~  Q18l.n. VA 
Lake b t i a t  Rim 

b a a D n i  -it Vhtcom. VA 
lkmumeir Uver 

Swap t ivor Sevete Garrett, WD 
Da L ltu. R i v e r  

-1 Dam Grad Perkha. SD 
L Ueeervoir Uwer 

Slmua h.l L Sect-to Shnta.  CA 
lab l iver  

W t h  Iftn b Romoke Bdford, 
M L e  N w r  -bell L 
D u L h .  Pltteylvmia.  

f r a t o a  Da bpub1ic.n Hitchcock.N8 
L I* . e~~ l r  River 

¶ismu Pall* brmectfcut rrmlklin. nA 
Rea (Ioeludrta River ( B r l ~ a  
Worthfield Hta Brook) 
?qved Storal* 
bj.ct 

~ 1 t c h . l l  Da 0 ~ y . u  Seat8 L r b r r  
L R a e m i r  River CA 

OpperWur Eaker Muteom. UA 
P.. e r  River 
kL. 

--. -- 
ac-ft UPPER U)Ya 

20.0 5741.2 5703.7 m745 -*gt$ 1 8!-858 

- - - - - Bureau of PL 78-534 
l a n t l o n  PL 85-783 

lurt ion 
37.0 707.0 703.0 9.600 la, a t 7  

Dm. 1 
S30.5 1602.5 1475.0 6.000 2,168 City of . . a t t l e  
16.028 1468.5 1bOO.O 366 127 Upper 

t o n c  Riv 

c l u r t i o n  

Pwer Co. 

PL 75-392 
PL 76-068 
Fed. Poucr 

- - - 
(No Specific FCINmv. Storate 



Waterbury Du 
b ilO8orvoir 

Wi.8 Du 6 
L a r v o i r  

W l l s  Dmm b 
L a h  Patorw 

Web8t.r Du 
b lk80rvoir 

I o l l c m a i l  
Du 6 Bighorn 
L a b  

lo8 Pin08 
Riwr 

columbi. 
River 

k b e r  River 

Mddlo Pork 
Mlhour lUv. 

L t t t l o  N v w  

COOS. 
Nwr 

Columbia 
Rfvor 

5. Fork 
Sol- iuv. 

Bighorn 
River 

Ir Plat.. 
Colorado 
Grant, WA 

S d t ,  UT 

b l h e u r ,  OR 

Ws8hington. VT 

C h a r o h .  AX. 

Dougla8. UA 

Rooks, ItS 

Big Ibrn, nl' 

PKRTINgWT PROJECT DATA - SECTION 208. 
UCUStVE 

M O D  COWIXOLINAVICATION 
STORME ELEV. LIUIM AREA 

1000 fee t  m.8.l. acre. 
ac-ft WPER LOYm UPPER tOUR 

- - - - - 

PLOoD CONTROLlNAVlCATION 
STORAGE ELEV. LIhITS AREA 

1000 fee t  m.r.1. acre. 
ac-ft UPPER UHKR UPPKR - 4 

: u u  of 
:l-t ion 

rtorur uornrr, voc y No. 199-MAY, OClOUI Is, lm 





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 flood 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 Diagrams currently in force. 

(c) Emergency operation shall be in accordance with the 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 
*dim and appurtenant facilities and for regulation of reservoirs in the 
Central Valley Project during surcharge storage utilization. Emphasis 
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 
spec if ied. 

(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 
ma j or 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 safety  of the dam, 
o r  t o  avbid other  ser ious  hazards. Such actions s h a l l  be immediately 
reported by the f a s t e s t  means of conmunication available.  Actions s h a l l  
be confirmed i n  writ ing th$ same day t o  the  Corps of Engineers and s h a l l  
include ju s t i f i ca t ion  fo r  the action.  Continuation of the  deviation w i l l  
require the express approval of the Division Engineer. 

I N  WITNESS WHEREOF, the pa r t i e s  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 
IZ- 

BUREAU OF RECLAMATION 

Division Engineer aai.4 Regional Director 
South Pac i f ic  Division Mid Pac i f ic  Region 

GPO 6-166/069 
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