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USACE Sacramento District Datum Documentation Report 

Project: Isabella Lake and Dam 

Isabella project datum to NGS published NGVD 29 conversion Factor: add 1.15ft 

NGVD 29To NAVD 88 Datum Conversion Factor:  add 2.61ft. 

Isabella Project Datum to NAVD 88 Conversion Factor: add 3.76ft. 

Note: If unsure what conversions is needed, contact the USACE Sacramento District Datum Coordinator 
for help. 

Datum Conversion Procedure: Isabella Dam was built with a local project datum it is referred to as 
Isabella project Datum. The Isabella project datum to NGVD 29 conversion factor was done using 
historical elevations to published NGVD 29.  The USACE Mapping Unit and A-E Contractor performed 
field measurements with known historical elevations. All documentation and raw data is filed with the 
USACE Sacramento District Mapping Unit. All survey and gage control is in US feet and is tied to NGS 
monument FU3315. For questions or comments contact the Sacramento District Datum Coordinator. 
The results of this survey produced an averaged difference between NGVD 29 and NAVD 88 of 2.61 feet 
for the USACE Isabella Lake and Dam civil works project. 

Station ID COE-NGVD29 record NAVD 88 Difference 
FU3315  (Round) 2774.70 2777.31 2.61 

KE1-161 2636.99 2634.39 2.60 
KE1-180 2634.30 2636.91 2.61 

 Average = 2.607 

 Averaged Delta = 2.61ft conversion factor 

Accuracy Statement: The NAVD88 datum conversion accuracy is: =/- 0.25 feet to real work NAVD 88 
elevations per EC- 1110-2-6065 Comprehensive Evaluation of Project Datums. The stated conversion 
factor is for planning, operations, water management and legacy conversion only. All future design work 
and survey work shall adhere to the NAVD 88 datum and follow EM 1110-1-1005 Control and 
Topographic Surveying. Contact the USACE Sacramento District’s survey unit or the district’s datum 
coordinator for current survey control. 
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I S A B E L L A  L A K E  
KERN RIVER, CALIFORNIA 

PERTINENT DATA 

GEM ERAL ISABELLA AUXILIARY DAM ( E a r t h f i l l )  

Drainage Area . . . . .  K e r n R i v e r a t K e r n v i l l e  1 . 0 0 9 s q m i  . . .  South Fork Kern R iver  a t  onyx 530 sq mi 
Kern R iver  a t  l s a b e l l a  Dam . . . . .  2.074 so m i  
Kern R iver  near B a k e r s f i e l d  . . . .  2.407 s i  mi 

Flows a t  l sabel l a Dam 
Mean Annual Runoff  11986-1977) 
Average Flow . . . . . . . .  
Miniaum. Mean D a i l y  I 7  Aug 7 7 i  
Maximum, Mean D a i l y  I 6  Dec 66)  
Maximum, Instantaneous 

I 6  Oec 66) . . . . . . . .  
Standard P r o j e c t  F lood . . . . . . .  Peak I n f l o w  
Standard P r o j e c t  Flood 

Peak Out f low . . . . . . . .  
Sp i 1 l way Oes i gn F lood . . . . . . . .  Peak I n f l o w  
Spi I l way 00s i gn Flood 

Peak Out f low . . . . . . . .  

1 SABELLA LAKE 

E l e v a t i o n  
I n a c t i v e  Pool . . . . . . . .  
Flood Cont ro l  P&! !bottom) . . . .  
Gross Pool . . . . . . . . . . . .  
S p i l l w a y  Design ~ i o o d  Pool . . . . .  

613.700 ac- f t  
847 c f s  

72 c f s  
72.782 c f s  

120.000 c f s  

173.000 c f s  

13.100 c f s  

204.000 c f s  

53.000 c f s  

Area 
I n a c t i v e  Pool . . . . . . . . . .  60 acres  . . . .  Flood Cont ro l  Pool \bo t tom)  60 acres 
Gross Pool . . . . . . . . . . . . .  11.400 acres 
S p i l l w a y  Design Flood Pool . . . . .  0 , 9 0 0  acres  

Storaoe Caoaci t v  
l n a c t i  ve' P o o r  . . . . . . . . . .  4% ac-f t  
F lood Cont ro l  Pool ibo t tom)  . . . .  11% a c - f t  
Gross Pool . . . . . . . . . . . . .  570.000 a c - f t  . . . . .  Spi l lway  Design F lood Pool W2.000 a c - f t  

S p i l l w a y  ( u n c o n t r o l l e d  ogee) 
Locat ion  . . . . . . . . .  L e f t  Abutment o f  Main Dan 
Cres t  Length . . . . . . . . . . . .  140 f t  
Crest E l e v a t i o n  . . . . . . . . . .  2605.5 f t 
Head a t  Gross Pool . . . . . . . . .  0 f t  
Head a t  Spi l lway Oesign 

Flood Pool . . . . . . . . . . . .  21.5 f t  
Dischar e Capaci t y  

(H = j1 .5  f t )  . . . . . . . . . .  52.700 c f s  

ISABELLA MAIN DAM [ E a r t h f i l l )  

 
 

 

 

For  Pool E leva t ion  2533.0 . . . . . . .  8.000 c f s  
For Pool E l e v a t i o n  2605.5 . . . . . . .  11.400 c f s  

AUXILIARY DAM OUTLET 
( B o r e l  Cana l  

. 
 A .  .*.'A' 
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RESERVOIR REGULATION MANUAL 

ISABELLA DAM AND LAKE 
KERN RIVER, CALIFORNIA 

CHAPTER I - GENERAL INFORMATION 

1. AUTHORITY AND SCOPE 

a. This reservoir regulation manual is an appendix to the 
"Master Manual of Reservoir Regulation, Tulare Lake Basin, 
California," and is prepared in accordance with instructions in ER 
1110-2-240 and EM 1110-2-3600. 

b. This manual contains descriptive information about the 
project, operating rules for Isabella Lake, Kern River, California, 
and assigns responsibilities for the operation of the project. A 
description of the general plan of reservoir regulation for the Tulare 
Lake Basin, of which Kern River is a unit, is given in the Master 
Manual. 

2. PROJECT AUTHORIZATION 

The Isabella Project, Kern River, California was authorized by 
the Flood Control Act of 1944, approved 22 December 1944, the 
pertinent portion of which follows: 

"The project for the Isabella Reservoir on the Kern River 
for flood control and other purposes in the San Joaquin 
Valley, California, is hereby authorized substantially in 
accordance with the recommendations of the Chief of Engineers 
in his report dated 26 January 1944, contained in House 
Document Numbered 513, Seventy-eighth Congress, Second 
Session, . . . II 

3. CHANGES TO AUTHORIZED PLAN 

Major changes to the plan of improvement proposed in the project 
document are as follows: 



: Project 
Item Document : Constructed 

Reservoir Inactive Storage 
Main Dam 

 
 

Auxiliary Dam 
Top elevation 

Spillway 
Type 
Crest elevation 
Capacity 

Main Outlet Conduits 
Number 
Size 

Main Outlet Valves 

 
 

Borel Canal Outlet Conduits 
Number 
Size 

Borel Canal Outlet Gates 
Type 
Number 
Size 

Power Generating and Pumping 
Number 

50,000 ac-ft 

 
 

 

  
64,000 c.f.s. 

 

 

 

. 

 
 

 
Plants 

 

 
 

 

 
 

52,700 c.f.s. 

 
  

 
 
  

 

11 See paras. 8a and 25d. - 



CHAPTER I1 - BASIN DESCRIPTION 

4. DESCRIPTION OF PROJECT triP,A 

a .  The p ro jec t  a rea ,  mown on char t  1, i s  located  i n  Tulare Lake 
Basin i n  the  southern por t ion  of t h e  San Joaquin Valley. It is  comprised 
of t h e  Kern River watershed above t h e  v a l l e y  f l o o r ,  t h e  a l l u v i a l  fan  
a rea ,  the  Buena Vis ta  Lakebed, and t h e  Tulare Lakebed. The Tulare Lake- 
bed i s  t h e  common terminus of t h e  Kings, Kaweah, Tule, and Kern Rivers, 
plus o ther  smaller  streams. Tulare Lake Basin is  a closed drainage a rea  
of about 12,500 square m i l e s  with no o u t l e t  t o  t h e  ocean. However, t h e  
Kings River has a d i s t r i b u t a r y  channel t h a t  can ca r ry  some Kings River 
flow t o  t h e  nor th  i n t o  t h e  San Joaquin River Basin. 

b. The Kern River i s  t h e  southern-most r i v e r  i n  the  Tulare Lake 
Basin. The major i ty  of i t s  watershed l ies behind a b a r r i e r  r idge ,  the  
seaward f a c e  of which d ra ins  t h e  Kaweah and Tule Rivers and other  smaller  
streams. The bas in  r i s e s  i n  the  S ie r ra  Nevada mountains t o  an e leva t ion  
of about 14,000 f e e t  near M t .  Whitney, and d ra ins  a rugged mountainous 
area  through a w e l l  developed drainage system composed of two p r i n c i p a l  
streams: t h e  main stem of Kern River ( a l s o  ca l l ed  North Fork) and the  
South Fork. Both streams flow general ly southward and converge i n  
I s a b e l l a  Lake. A high north-south mountain r idge  (near 10,000 f e e t )  
separa tes  t h e  North Fork from t h e  South Fork. The North Fork con t r ibu tes  
about 85 percent  of t h e  t o t a l  flow i n t o  the  rese rvo i r .  About e ighty  per- 
cent  of t h e  Kern River watershed i s  above t h e  5,000-foot l eve l .  Topo- 
graphy of t h e  a r e a  i s  shown on char t  2. 

c .  There i s  considerable v a r i a t i o n  i n  s o i l  and vege ta t ive  cover i n  
the  Kern River watershed. The densi ty  of vegeta t ive  cover v a r i e s  from 
sparse  t o  l i g h t  a t  t h e  low elevat ions ,  increases  t o  heavy i n  a few i n t e r -  
mediate a reas ,  and becomes p r a c t i c a l l y  non-existent a t  high e levat ions .  
Maps prepared by t h e  U.S. Forest  Service i n d i c a t e  t h e  following extent  
and type of vege ta t ive  cover f o r  t h e  t o t a l  watershed above I s a b e l l a  Lake. 



: Range of 
General Type of Vegetative Cover : Elevation : Percent of 

( feet )  : Basin Area 

Grass land (with scat tered timber) (2,500-3,000) 5 
(8,000-9,000) 

Brush land (chapparal, etc.)  (2,5006,000) 28 

Deciduous f o r e s t  (4,000-6,000) 7 

Light coniferous fores t  (20-50% cover) (6,000-9,000) 22 

Heavy coniferous fo re s t  (aver 50% cover) (7,000-7,500) Negligible 

Sub-alpine timber (juniper, lodge pole, 
pine, etc.)  (9,000-12,000) 9 

Open ground (barren, and lakes) (2,500-5,000) 
(11,000-14,000) 12 

Footh i l l  conifers (4,000-7,000) 17 

d. Downstream from Isabe l la  Lake, the  Kern River flows southwester- 
l y  through a deep canyon f o r  about thirty-three miles. Three of the  four 
power plants  on t he  Kern River a r e  located i n  t h i s  reach. A t  the  Canyon 
mouth (elevation 500 f e e t )  the streambed reaches an a l l uv i a l  fan about 
twelve miles northeast  of Bakersfield. From there it f l w s  through the 
Bakersfield-Oildale area past  Buena Vista Lake and f i n a l l y  t o  its termin- 
a t ion point a t  Tulare Lakebed (elevation 200 f e e t )  eighty-five miles 
downstream from the canyon mouth. Between the canyon mouth and Tulare 
Lakebed there  a r e  numerous diversions f o r  i r r iga t ion .  Generally, except 
fo r  years of exceptionally la rge  runoff, a l l  of the Kern River water is 
e i t he r  stored in  I sabe l la  Lake, wed  fo r  i r r i ga t i on ,  o r  used t o  recharge 
the groundwater basin. I n  years when flood water potent ia l ly  damaging t o  
Tulare Lake Basin is available,  a l l  o r  a portion of i t  can be diverted t o  
the California Aqueduct v ia  the Kern River - California Aqueduct I n t e r t i e  
(completed i n  1977). 

e. Both Buena Vista and Tulare Lakebeds a re  broad, f l a t ,  closed 
depressions occupying lower portions of Tulare Lake Basin. These lake- 
beds a r e  normally dry and a re  intensively farmed. Kern River water can 
be diverted in to  Buena Vista Lake through exis t ing f a c i l i t i e s ,  and up t o  
30,000 acre-feet of floodwater can be stored i n  c e l l s  1 and 2 per agree- 
ments between the  landowners and Buena Vista Water Storage Dis t r ic t .  The 
inlet channel t o  the lakebed has a capacity of 1,000 cubic f ee t  per 
second, and the ou t l e t  channel has a capacity of 750 cubic f e e t  pet  A 

second. The lowest elevation i n  Tulare Lakebed is approximately 175 f ee t  



and the  only o u t l e t  is ac ross  t h e  r idge  t o  the  north ( a t  e levat ion 207 
f e e t )  i n t o  San Joaquin River. F a d i n g  of the  lakebed has been 
f a c i l i t a t e d  by a network of levees designed t o  confine floodwaters t o  the  
smal les t  p rac t i cab le  area.  

f .  During "Operation Foresight", i n  a n t i c i p a t i o n  of the  1969 snow- 
m e l t  runoff ,  two spreading bas ins  were b u i l t  by the  Corps of Engineers i n  
cooperation with l o c a l  i n t e r e s t s  t o  prevent excess water from reaching 
Tulare Lakebed. One was t h e  Sand Ridge Detention Basin on the  Kern River 
Flood Channel, j u s t  south of Tulare Lake. The p ro jec t  s tored some 63,000 
acre-feet of Kern River floodwaters with a flooded a rea  of 15,000 acres .  
The o the r  Operation Foresight p ro jec t  was along J e r r y  Slough (about s i x  
miles downstream from Bakersfield)  where about 800 ac res  of percolat ion 
ponds were constructed. The J e r r y  Slough p ro jec t  and numerous a n c i l l a r y  
f e a t u r e s  prevented about 37,000 acre-feet  of floodwater from reaching 
Tulare Lakebed during the  1969 snowmelt flood. The s torage  and 
percola t i o n  c a p a b i l i t i e s  of both these pros ec ts remain i n  place. 
However, new flowage easements would have t o  be obtained i n  order t o  use 
these  p ro jec t s  again, because the  o r i g i n a l  easements were purchased by 
l o c a l  i n t e r e s t s  f o r  one season only. In  addi t ion ,  the  Cross Valley Canal 
present ly  blocks the  i n l e t  t o  t h e  J e r r y  Slough p ro jec t .  

g. Present  population of Tulare Basin is about 600,000, with the  
l a r g e s t  cen te r  of population (approximately 200,000) i n  Metropolitan 
Bakersfield.  The economy of the  region is or ien ta ted  around the  agr icul -  
t u r e  and petroleum indus t r i e s .  A l a r g e  p a r t  of Ca l i fo rn ia ' s  f i e l d  crops,  
f r u i t s ,  nu t s ,  l ives tock ,  and da i ry  products a r e  produced here  and more 
than one-fourth of the  s t a t e ' s  t o t a l  o i l  production occurs i n  t h i s  
region. The main l i n e  of t h e  Atchison, Topeka and Santa Fe Railroad and 
the  va l l ey  route  of the  Southern P a c i f i c  Railroad between San Francisco 
and Los Angeles pass through t h e  basin. Branch l i n e s  serve  important 
a g r i c u l t u r a l  and petroleum cen te r s  wi th in  the  area .  Shops and yards of 
both l i n e s  a r e  located i n  Bakersfield.  I n t e r s t a t e  5 crosses Kern River 
about f i f t e e n  miles southwest of Bakersfield and U.S.Highway 99 crosses 
t h e  Kern River a t  Bakersfield.  Numerous s t a t e  highways and an extensive 
system of county roads a l s o  serve the  area. 

 
 

5. CLIMATE 

a .  Normal seasonal  p r e c i p i t a t i o n  v a r i e s  from about 6 inches a t  the  
edge of t h e  v a l l e y  f l o o r  t o  a maximum of 45 inches i n  t h e  main Kern River 
area .  About 90 percent  of the  runoff-producing p r e c i p i t a t i o n  occurs 
during the  winter  months of November through Apri l ,  a s  demonstrated i n  
t h e  monthly p r e c i p i t a t i o n  averages a t  key s t a t i o n s  a s  follow: 



Normal Prec ip i t a t ion  

: Bakersfield : I s a b e l l a  Dam 11 : Kern PH #3 21 : Grant Grove 
Month : (e lev  495) : (elev 2660) : (elev 2703) : (elev 6600) 

:Amount : % : Amount : % :Amount : % :Amount : % 

Ju ly  
Aug 
Sept 
Oct 
Nov 
Dec 
Jan 
Feb 
Mar 
A P ~  
May 
June 
Total  

11 Average f o r  1954-1976 - 
21 Average f o r  1947-1976 - 
Normal annual p r e c i p i t a t i o n  f o r  the  Kern River Basin i s  shown on char t  3. 
The following t abu la t ion  gives t h e  normal annual p r e c i p i t a t i o n  f o r  d i f -  
f e r e n t  segments of t h e  Kern River Basin. 

Normal Annual 
Segment of Basin Area P r e c i p i t a t i o n  - 

(inches) 

Buena Vis ta  Lakebed 
Tulare Lakebed 
Al luv ia l  Fan 
F o o t h i l l  below I s a b e l l a  Dam 
Main Kern above I s a b e l l a  Lake 
South Fork Kern above I s a b e l l a  Lake 

b. Normally, p r e c i p i t a t i o n  f a l l s  a s  r a i n  a t  e levat ions  below 5,000 
f e e t  and a s  snow a t  higher e levat ions ,  but snow has occurred on t h e  val-  
l ey  f l o o r  and r a i n  has occurred above 10,000 f e e t .  The snow pack accumu- 
l a t e s  during t h e  winter  months u n t i l  about 1 Apr i l  when increased temper- 
a t u r e s  cause t h e  snow pack t o  begin melting. Snow pack d a t a  t y p i c a l  of 
w e t  snow years  i s  i l l u s t r a t e d  by t h a t  f o r  1969, and snow pack da ta  typi-  
c a l  of below-normal years  i s  i l l u s t r a t e d  by t h a t  f o r  1977 i n  the  follow- 
ing tabula t ion:  (1965 neares t  t o  average snow year) 



1 April Snow Survey Data 
Kern River Basin 

: Elev : Depth Water Content 
Index: Snow : in : in inches Inches :Average L/: X of Average 
No. : Course : Feet : 1969 : 1965: 1977: 1969: 1965: 1977: 1931-75 : 1969: 1965: 1977 

250 Bighorn 
Plateau 11,350 123.7 65.6 17.4 55.3 25.8 5.0 23.0 240 112 22 

257 Big Whitney 
Meadow 9,750 102.4 44.0 18.6 45.0 13.7 4.9 17.0 265 81 29 

254 Guyot 
Flat 10,650 117.5 50.9 18.8 50.6 18.0 4.8 21.0 241 86 23 

261 Bonita 
4 Meadows 8,300 115.5 23.0 6.9 50.2 10.3 3.6 14.0 359 74 26 

1/ Average values of 1 April Water Content in inches are averages for 45-year period (1931- - 
1975) from Snow Survey Data, California Cooperative Snow Surveys, 1977. 



c. The v a l l e y  a rea  is  character ized by hot ,  dry  summers and moder- 
a t e  winters .  Temperatures i n  t h e  mountains decrease genera l ly  wi th  in- 
creasing e levat ion,  and the  summers a r e  cool  a t  higher e leva t ions  while 
the winters  are severe. Observed temperature extremes a r e  120' and 15' F 
on t h e  v a l l e y  f l o o r ,  118' and 13' F a t  Bakersfield,  112' and 11' F a t  
I s a b e l l a  Dam, log0 and 11' F a t  Kern River P.H. #3 above Kernvi l le ,  and 
90' and -6' F a t  Grant Grove. The monthly d i s t r i b u t i o n  of mean tempera- 
tu res  i n  t h e  Kern River Basin and adjacent  a reas  i s  i l l u s t r a t e d  a t  key 
s t a t i o n s  below: 

Monthly Normal Temperature (OF) 

: Bakersfield : Kern P.H. #3 11 : I s a b e l l a  Dam 21 : Grant Grove 
Month : (Elev. 495) : (Elev. 2703)- : (Elev. 2660)- :    lev. 6600) 

Jan 
Feb 
Mar 
A P ~  
May 
June 
Ju ly  
Aug 
Sep t 
Oct 
Nov 
Dec 

Mean 64.9 61.6 59.9 45.6 

11 Average f o r  1947-1976 - 
21 Average f o r  1955-1976 - 
6. RUNOFF 

a.  About two-thirds of t h e  annual runoff usual ly  occurs from snow- 
m e l t  during t h e  Apr i l  through Ju ly  period. The average annual ruhof f of 
Kern River a t  I s a b e l l a  Dam is  about 613,700 acre-feet  (1946-1977). The 
average annual runoff from t h e  f o o t h i l l  a rea  between t h e  dam and the  val-  
l ey  f l o o r  i s  about 50,000 acre-feet .  Streamflow records  f o r  Kern River 
near Bakersfield d a t e  back t o  1893. Drainage a reas  and record periods 
f o r  o the r  key streamflow gaging s t a t i o n s  a r e  tabulated below. Locations 
of these  gages and o the r  stream gages a r e  shown on char t  2. 



: Record Period 
Stream : S t a t i o n  Name : Drainage Area : (Calendar Years) 

*Crest s t a g e  gage 1970 and 1973-1976 

b. Recorded runoff d a t a  f o r  Kern River a t  Kernvi l le  and South Fork 
Kern River near Onyx a r e  given i n  t h e  following tabula t ion:  



Recorded Runoff Data 

: Kern River near : South Fork Kern 
: Kernville : River near Onyx 

Period of Record Included 1912-1975 

Drainage Area, sq. mi. 846 
Instantaneous Flows, cfs 
Maximum 60,000 (6 Dec 66) 
Minimum 78 (30,31, Aug 24 

17,19 Sept 24) 
Mean Daily 722 

Instantaneous Flow, cfslsq. mi. 
Maximum 7 1 
Minimum 0.09 
Mean Daily 0.85 

Annual Flow, ac-ft 
Maximum 1,577,000 (1969) 
Minimum 162,600 (1924) 
Mean 523,100 

Annual Flow, inches 
Maximum 34.95 
Minimum 3.6 
Mean 11.59 

Apr-July Flow, ac-f t 
Maximum 1,203,200 (1969) 
Minimum 92,600 (1924) 
Mean 35 3,600 

Apr-July Flow, inches 
Maximum 26.67 
Minimum 2.05 
Mean 7.83 

28,700 (6 Dec 66) 
0 (Sept 34) 

c. The seasonal variation of runoff at Isabella Lake is illustrated 
in the following table: 



Average Monthly Runoff Data 

: Kern River near : South Fork Kern 
Kernville River near Onyx 

Month : Acre-ft. : X : Acre-ft. : X 

Oct 
Nov 
Dec 
Jan 
Feb 
Mar 
A P ~  

June 
July 
Aug 
Sept 

Totals 523,100 100.0 82,600 100.0 
- - 

d.  Historic inflow t o  Isabella Lake is  shown on chart 4 .  





CHAPTER I11 - PROJECT FEATURES 

7. DESCRIPTION OF THE PROJECT 

5  A rese rvo i r  of a branching shape extends up t h e  main Kern 
River about e i g h t  m i l e s  and up t h e  South Fork of Kern River about n ine  
m i l e s .  The t o t a l  a r e a  i s  about 11,000 a c r e s ,  ha l f  of which was formerly 
i r r i g a t e d  ranch land and hal f  was r i v e r  bottom, and d e s e r t  s i d e h i l l .  Two 
small communities, I s a b e l l a  and Kernvi l le ,  were located  wi th in  t h e  reser- 
v o i r  area .  The former w a s  abandoned, and t h e  l a t t e r  has been moved out- 
s i d e  t h e  r e s e r v o i r  area .  The more important s t a t e  and county highways 
through t h e  r e s e r v o i r  a r e a  have a l s o  been re located .  A reach of Borel 
Canal extending 3,240 f e e t  upstream of t h e  a u x i l i a r y  dam has been re- 
a l igned and modified, wi th  a wasteway and a u x i l i a r y  i n l e t  constructed.  



The reservoir  has a capacity of 570,000 acre-feet  a t  gross pool e levat ion 
2,605.5 f e e t .  

b.  Pe r t inen t  da ta  f o r  I s a b e l l a  Dam and Lake a r e  shown on the  i n s i d e  
cover of t h i s  manual. A map of the  rese rvo i r  area  is shown on char t  6. 

8. ' RECREATION FACILITIES 

a.  The expanding population of Ca l i fo rn ia  is c rea t ing  a heavy de- 
mand on a l l  e x i s t i n g  recreat ion f a c i l i t i e s .  The problem i s  p a r t i c u l a r l y  
acute  i n  Southern Cal i fornia  due t o  the  large  population and the  l ack  of 
freshwater resources s u i t a b l e  f o r  recreat ion.  I s a b e l l a  is t h e  l a r g e s t  
fresh-water f i she ry  i n  Southern California.  Recreation i s  not an 
authorized purpose of I s a b e l l a  Lake. However, i n  1963 an agreement was 
made between Kern County and the  water users  t o  maintain a minimum 
recreat ion pool of 30,000 acre-feet.  

b. Twenty-six areas  a t  I s a b e l l a  Lake a r e  iden t i f i ed  f o r  r ec rea t ion  
development. Exist ing and proposed f a c i l i t i e s  i n  these  areas  include 
picnicking, camping, boat-launching , swimming, marina concessions, v i s i -  
t o r  cen te r ,  public access,  parking and hiking,  cycling,  eques t r ian  and 
nature  t r a i l s .  Recreation f a c i l i t i e s  a r e  ava i l ab le  i n  seventeen of the  
twenty-six areas .  F a c i l i t i e s  a t  these areas  have been provided by the  
Corps of Engineers, Kern County, t h e  Cal i fornia  Department of Navigation 
and Oceanic Development, the  Cal i fornia  Wildl i fe  Conservation Board, and 
p r iva te  concessionaires. 

c. I s a b e l l a  Lake became f u l l y  opera t ional  i n  1954 and records of 
recreat ion use began i n  1955. The annual v i s i t a t i o n  f o r  the  period of 
record a t  5-year i n t e r v a l s  and f o r  the  l a s t  s i x  years is shown i n  t h e  
following tabula t ion.  

Year - Attendance 

d. Recreation developments i n  the  I s a b e l l a  Lake a rea  a r e  shown on 
char t  7 and a r e  described i n  the  

 . It is planned t o  rout inely  update 
t h e  Master Plan i n  the  f u t u r e  when necessary. ra 



9. CONSTRUCTION HISTORY 

a. Construction of the Isabella Project was initiated and completed 
on various schedules as follows: 

Schedule : Beginning Date : Completion Date 

Auxiliary Dam (1st Contract) 26 Mar 1948 28 Nov 1951 
(2nd Contract) 18 Jan 1949 30 Jan 1953 

Outlet Works 8 Jul 1949 12 Jan 1952 
Spillway 5 Nov 1951 30 Jan 1953 
Bore1 Canal 23 Nov 1951 30 Jan 1953 
Main Dam 1 May 1952 18 Mar 1953 

b. The town of Kernville was moved to its new location by 1952. 
Relocation of roads and utilities and acquisition of land was completed 
in 1953. Clearing on area "A" , which comprised 375 acres of medium and 
heavy growth located in the immediate vicinity of the main dam, was 
started in November 1951 and completed by June 1952. Clearing on area 
IIBW , which comprised about 275 acres of heavy growth located on each side 
of the main river channel upstream from the Borel Canal Diversion, was 
completed in September 1953. Removal of buildings and other floatable 
material from the reservoir was completed by September 1953. The Borel 
Canal outflow gaging station, pool-level recording installation, main 
outflow gaging station, and the inflow gaging station on Kern River at 
Kernville were completed in 1953. Sedimentation ranges and field survey 
work were completed by September 1953. Operators' quarters were com- 
pleted in August 1953. Telemark facilities for the stream gaging station 
on Kern River at the mouth of the canyon were installed in the summer of 
1954. 

c. Water was stored in the project for the first time in April 1953 - - 
and the project was operated for conservation for the first time in April 
1954. 





CHAPTER I V  - FLOOD POTENTIAL 

10. FLOOD CHARACTERISTICS 

a. P r e c i p i t a t i o n  i n  the  a rea  is l a r g e l y  orographic i n  na tu re  and 
usual ly  r e s u l t s  from a i r  masses t r ave l ing  inland from a westerly d i rec-  
t ion .  Flood flows on Kern River a r e  of two types,  winter  r a i n  f loods and 
spr ing snowmelt f loods.  Winter r a i n  f loods ,  which genera l ly  occur during 
the  period of November through March, a r e  caused by heavy r a i n s  and some- 
t i m e s  augmented by the  melt ing of snow a t  intermediate e levat ions .  These 
winter  f loods  have sharp,  high peaks and a r e  usual ly  of shor t  dura t ion 
and comparatively small volume. Generally a major por t ion  of winter  pre- 
c i p i t a t i o n  occurs a s  snow and remains i n  t h e  mountains above t h e  5,000 
f e e t  m . s . 1 .  e l eva t ion  u n t i l  t h e  spring.  Snowmelt f loods  have compara- 
t i v e l y  moderate peak flows, but very l a r g e  volumes extending over a two 
t o  four  month period. Generally, approximately s ix ty-f ive  percent  of t h e  
annual runoff occurs between t h e  f i r s t  of Apr i l  and t h e  end of July .  

b. The l a r g e s t  ra inf lood of record on Kern River occurred on 
6 December 1966 had an estimated peak inflow t o  I s a b e l l a  Lake of 120,000 
c.f .s .  and a peak l o c a l  flow a t  Bakersfield of about 9,000 c . f . s .  Maxi- 
mum r e l e a s e  from I s a b e l l a  during t h e  peak of the  December 1966 ra inf lood 
was 430 c.f .s .  A l a r g e  f lood a l s o  occurred i n  December 1867, but  de- 
t a i l e d  information about t h i s  f lood i s  not  documented. A comparison of 
maximum experienced flows a t  Kern River a t  Kernvil le  and South Fork Kern 
River near Onyx i s  a s  follows: 

South Fork Kern 
: Kern River a t  Kernvil le  : River near Onyx 

Date :Peak discharge: 4-day volume : Peak discharge: 4-day volume 
: (c f s )  : (acre-feet)  : (cf s )  : (acre-feet)  

6 Dec 1966 74,000 152,500 28,700 41,800 
1 Feb 1963 32,800 67,300 3,400 11,100 

23 Dec 1955 29,400 58,500 - - 
24 Dec 1955 - - 2,050 6,000 
25 Jan 1969 26,900 65,000 9,200 16,500 

c. During t h e  1955 and 1963 f loods l o c a l  flow below t h e  dam w a s  
nominal. During t h e  January 1969 f lood,  the  peak l o c a l  flow a t  
Bakersfield was about 3,000 cubic f e e t  per  second. No s i g n i f i c a n t  runoff 

ccurs fro& general  r a i n  storms over t h e  a l l u v i a l  fan  por t ion  of the  
basin.  

d. During l a r g e  snowmelt f loods t h e  North Fork Kern River produces 
about 80 percent  of t h e  t o t a l  Kern River snowmelt runoff .  The l a r g e s t  



snowmelt flood of record occurred i n  1969 when inflow t o  I s a b e l l a  Lake 
was 1,657,000 acre-feet  f o r  the  Apr i l  through Ju ly  period. This compares 
with 1,390,000 acre-feet  during t h e  1906 flood. 

11. RAINFLOOD POTENTIAL 

The major ra inf lood t h r e a t  t o  a reas  protected by I s a b e l l a  Lake comes 
from the  l o c a l  a r e a  between t h e  p ro jec t  and t h e  canyon mouth. Under nor- 
m a l  condit ions,  a ra inf lood of t h e  magnitude necessary t o  cause t h e  proj- 
e c t  t o  s p i l l  would be accompanied by an  extremely l a r g e  l o c a l  flow below 
t h e  rese rvo i r ,  t h e  peak of which would probably exceed t h e  peak outflow 
from the  p ro jec t .  Rainflood frequency curves a t  I s a b e l l a  Dam and a t  
Bakersfield a r e  shown on char t s  8 and 9,  respect ively .  

12. SEASONAL VARIATION OF RAINFLOOD POTENTIAL 

Large ra in f loods  i n  the  Tulare Basin occur most f requent ly  i n  t h e  
months of November through March and a r e  not  known t o  occur i n  t h e  months 
of June through August. For a spec i f i ed  ground condit ion,  t h e  seasonal  
v a r i a t i o n  of ra inf lood p o t e n t i a l  i s  dependent on t h e  seasonal  v a r i a t i o n  
of storm prec ip i t a t ion .  

13. SNOWMELT FLOOD POTENTIAL 

I n  s p i t e  -of extensive spreading a c t i v i t i e s  i n  1969, i t  is estimated 
t h a t  227,000 acre-feet  of Kern River snowmelt reached Tulare Lake. The 
Kern River I n t e r t i e  should d i v e r t  a l l  o r  a p a r t  of f u t u r e  Kern River 
snowmelt f lood water t h a t  would otherwise flow i n t o  Tulare Lake. Snow- 
m e l t  flow frequency curves a t  I s a b e l l a  Dam and a t  Bakersfield a r e  shown 
on c h a r t s  10 and 11. 

14. STANDARD PROJECT FLOOD 

The standard p ro jec t  flood presented i n  t h i s  manual was developed i n  
1977 and i s  present ly  being reviewed. P r e c i p i t a t i o n  f o r  computing t h e  
main wave flood hydrograph averaged 17.88 inches over t h e  main Kern River 
drainage and 8.66 inches concurrently over t h e  South Fork drainage. Cor- 
responding snowmelt during t h e  standard p ro jec t  storm was 2.83 inches f o r  
main Kern River and 2.67 inches f o r  t h e  South Fork. The standard p ro jec t  
f lood rout ing through I s a b e l l a  Lake i s  shown on char t  12. The peak in- 
flow is 173,000 cubic f e e t  per second and t h e  f lood volume is approxi- 
mately 470,000 acre-feet .  

15. RESERVOIR DESIGN FLOOD 

a.  P r i o r  t o  p ro jec t  author iza t ion i n  1944, t h e  April-July 1906 
flood was t h e  l a r g e s t  snowmelt f lood of record on a l l  of the  major 

.c4 

streams i n  the  San Joaquin and Tulare Lake Basins. It was adopted a s  t h e  



rese rvo i r  design f lood f o r  I s a b e l l a  Reservoir. A s tandard p ro jec t  rain-  
f lood was developed t o  determine t h e  ra inf lood rese rva t ion  using 60 per- 
cent of t h e  spil lway design storm values discussed i n  paragraph 16. 

b. During t h e  1969 snowmelt season t h e  volume of t h e  1906 f lood was 
exceeded. Routings of both f loods  a r e  shown on char t  13. The frequen- 
,ties of t h e  1906 and 1969 f lood a r e  estimated t o  be 40 and 90 years ,  
respect ively .  

c. Recent hydrologic s t u d i e s  have indicated  t h e  o r i g i n a l  s tandard 
p ro jec t  f lood i s  inadequate; the re fo re ,  t h e  ra inf lood rese rva t ion  has 
been modified t o  c o n t r o l  t h e  revised standard p ro jec t  f lood discussed i n  
paragraph 14 t o  an acceptable downstream flow. 

16. SPILLWAY DESIGN FLOOD 

The spil lway design f lood f o r  I s a b e l l a  Dam was based on es t imates  of 
probable maximum p r e c i p i t a t i o n  computed from Hydrometeotological Report 
Number 24, "Maximum Poss ib le  P r e c i p i t a t i o n  - San Joaquin Basin, 
Cal i fornia ,"  dated J u l y  1947. P r e c i p i t a t i o n  f o r  computing t h e  f lood 
hydrograph averaged 21.0 inches over t h e  North Fork and 10.5 inches over 
the  South Fork area.  Tota l  su r face  runoff was 10.15 inches from t h e  
North Fork and 1.22 inches from t h e  South Fork. The t o t a l  r e se rvo i r  in- 
flow w a s  about 660,000 acre-feet  i n  f i v e  days with a peak of about 
200,000 c . f . s .  The inflow hydrograph and rout ing is  shown on char t  14. 
Recent es t imates  of probable maximum p r e c i p i t a t i o n  f o r  Kern River Basin, 
a s  indica ted  by t h e  Weather Bureau's Hydrometeorological Report No. 36, 
"Interim Report, Probable Maximum P r e c i p i t a t i o n  i n  California,"  revised 
October 1969, show higher values.  





CHAPTER V - GENERAL PROJECT OPERATION 

17. OBJECTIVES 

a. Isabella Reservoir will be operated for flood control and 
conservation in accordance with the regulations contained herein to 
achieve the following objectives: 

(1) To restrict flows in downstream channels of Kern ~ i v e r  
and its distributaries to non-damaging rates. 

(2)  To eliminate or minimize flood flows from Kern River 
into Tulare lakebed. 

( 3 )  To provide the maximum practicable amount of storage 
space for conservation of irrigation and power water without 
impairment of the flood-control functions. 

b. In achieving the above objectives, forecasting of snowmelt 
runoff is important. When it is anticipated that flood water might be 
discharged into Tulare Lake, the Watennaster will be alerted and 
requested to provide updated irrigation and spreading capabilities SO 
that all possible use of the water can be made for irrigation and 
spreading. Since the rate at which water can be used for irrigation 
and spreading is relatively small, releases for such purposes should 
be initiated as soon as possible in order to obtain the maximum empty 
space for the storage of subsequent floodwaters. However, releases to 
Tulare Lake should be delayed as long as is practicable in order to 
allow harvesting of crops and to guard against making unnecessary 
releases because of errors in forecast. 

18. RESONSIBILITY FOR OPERATION 

Isabella Lake is operated by the U.S. Army Corps of Engineers and 
is under the jurisdiction of the District Engineer, Sacramento, 
California. 

19. UPSTREAM REGULATION 

There is no significant regulation of flows in the Kern River 
Basin above Isabella Lake. 

20. DOWNSTREAM REGULATION 

The Kern River Intertie (completed in 1977) will be operated to 
provide flood protection to Tulare Lake. It will divert Kern ~ i v e r  
snowmelt flood flows to the State Aqueduct.  



21. RELEASE REQUIREMENTS 

a. It has been a practice to maintain a minimum release of 
approximately 5 c.f.s. for fish enhancement. No official requirement 
has been established for the action. 

b. Releases for purposes other than flood control are initiated 
on the watermaster ' s request. Such requests should be coordinated 
with downstream interests by the Watermaster. 

22. DOWNSTREAM CHANNEL CAPACITIES AND now CHARACTERISTICS 

a. The maximum non-damaging capacities of downstream channels of 
Kern River and its distributaries are estimated as shown on chart 
A-6. The controlling capacity for reservoir operation purposes is the 
combined capacity of the river channel and bypass system below 
Pioneer Turnout, which is 4,600 cilbic feet per second. The travel 
time from Isabella Lake to Pioneer Turnout is a minimum of 18 hours. 

b. In the Bakersfield area flows of about 8,000 c.f.s. will 
cause some damage to industrial areas, however, levees protect the 
urban areas from flows to approximately 20,000 c.f.s. 

23. FLOOD DAMAGES UNDER PROJECT CONDITIONS 

a. Since completion of Isabella Lake, the largest rainflood of 
record (1893-1977) occurred in December 1966 and the largest snowmelt 
flood of record occurred in 1969. Releases from Isabella Lake during 
the 1966 flood were nominal and caused no damage downstream. In 1969, 
measures were taken by both the Federal government and local interests 
to spread the excess snowmelt flow, but in spite of these measures, it 
is estimated that 227,000 acre-feet of water from Kern River reached 
Tulare Lake. However, flows in the Kern River below Isabella Lake 
were kept at or below channel capacity during the 1969 flood, and the 
Kern River Intertie is expected to divert all or a portion of future 
snowmelt flood releases to Tulare Lake. 

b. The December 1966 flood was followed by a snowmelt flood in 
the spring, and throughout the entire flood season it is estimated 
that Isabella Lake prevented about $50,000,000 in flood damage to the 
Bakersfield-Oildale area and about $1,300,000 in flood damage to 
Tulare Lake. Similarly, the 1969 snowmelt flood was preceded by a 
rainflood. During the entire 1969 flood season Isabella Lake 
prevented approximately $6,000,000 in flood damage to the Bakersfield- 
Oildale area and $2,100,000 flood damage in Tulare Lake. 



24. FLOOD CONTROL OPERATION 

a. The schedule of flood control releases at Isabella Reservoir 
under the multiple-purpose operation is given on chart A-7. Specified 
releases include flows released through the Borel Canal outlet at all 
times. 

25. CONSERVATION OPERATION 

Operation for conservation in accordance with the contract with 
local interests is as follows: 

a. All inflow in excess of the release requested by the Kern 
River Watermaster will be stored to the extent that conservation space 
in the reservoir is available. Releases adequate to satisfy power 
entitlements will be made when necessary. 

b. Water stored for irrigation will be released in accordance 
with the requests of the Kern River Watermaster. 

c. When Borel Canal is not operating under reservoir head, water 
is diverted to Borel Power House directly from the Kern River. When 
the canal is operating under reservoir head, releases to Borel Canal 
will be as requested by the Southern California Edison Company up to 
the total power entitlements or up to canal capacity during the 
irrigation season when releases exceed power entitlements. 

d. Water stored for recreation purposes (30,000 A.F.) will not 
be released for other than flood control purposes except by mutual 
agreement between the parties involved. This requirement is 
established by the "Agreement for Establishment and Maintenance of 
Minimum Recreation Pool of 30,000 Acre-Feet in Isabella Reservoir", 
dated 8 November 1963. 

e. Requests by the Kern River Watermaster for irrigation 
releases will normally be made directly to the reservoir operator and 
will be coordinated with downstream interests by the Watermaster. 

26. SEDIMENTATION AND WATER QUALITY MEASUREMENT 

a. A system of 24 sedimentation ranges was established by ground 
survey methods in or adjacent to the reservoir area in 1952 before any 
significant water had been stored in the reservoir. Each range is 
straight and is marked by a permanent monument above gross pool level 
at each end. The original level profile along each range, measured 
ground surface elevations at intervals of about 50 feet and at all 
principal breaks in profile and is to an accuracy of 0.2 ft. in 
elevation and 5 ft. in distance. Each profile is recorded on a 
permanent drawing to a horizontal scale of 1 inch to 400 feet and a 
vertical scale of 1 inch to 20 feet with an attached table showing the 



coordinates of all survey points. It was intended to resurvey the 
ranges at 5-year intervals, or more often when the Hydrology Section 
determines sediment inflow has been exceptionally large. After the 
detailed range-line-survey of March 1969, the Hydrology Section 
prepared a report titled "Sedimentation Survey of Isabella Lake, 
24 February 1971" which recommended frequency of further surveys be 
dictated by the occurrence of floods having the capabilities of 
carrying large bedloads, rather than once every 5 years as previously 
proposed. The sedimentation ranges are shown on chart 16. 

b .  Estimates of sediment deposits in Isabella Lake are made 
based on sedimentation data collected by the Corps. Data collected 
through 1969 shows that the annual sediment transport above Isabella 
Lake is 0.12 acre-feet per square mile or approximately 250 acre-foot 
annually. The resultant sediment deposit would be 25,000 acre-feet in 
100 years: less than five percent of the current gross pool capacity 
of 570,000 acre- feet. 

c. Samples from the inflow, outflow and reservoir are analyzed 
periodically for water quality. In addition, the temperature of the 
inflow and the outflow is monitoled continuously. The quality of 
releases from Isabella Lake is generally good to excellent. 

27. RELATION TO OTHER PROJECTS 

a. Isabella Lake operates in connection with three other federal 
storage projects (Lake Kaweah, Pine Flat Lake and Success ~ake) to 
minimize floodflows into Tulare Lake. The operation of these projects 
will be coordinated for the maximum realization of their common goal. 

b. The Kern River Intertie also operates to minimize floodflows 
into Tulare Lake and will require coordination with the operation of 
Isabella Lake. The State has requested seven days advance notice 
prior to any diversions through the intertie. 

c. Of the four power projects on the Kern River, only the three 
downstream from the Isabella Lake are factors in its operation. They 
have water rights (discussed in paragraph 40) which must be considered 
in determining releases. 

d. Before Isabella Lake was constructed, the Borel Powerhouse 
received flows from North Fork Kern River via Borel Canal. The 
auxiliary dam for the Isabella Lake project was constructed across the 
canal and consequently an outlet was provided to pass flows through 
the auxiliary dam to the canal and powerhouse. Two modes of release 
are feasible: when the reservoir pool is at or above approximately 
2,548 feet (approximately 110,000 acre-feet), water is released 
directly from the reservoir to the canal through the auxiliary dam 
outlet. However, when the pool is below this elevation there is 
insufficient head to make such releases and the diversion and canal 



from North Fork Kern River must be reactivated to divert flow to the 
Borel Canal and Powerhouse through the auxiliary dam. The operation 
technique during the transition period is discussed in Appendix A. 
Since construction of the project, the diversion and canal have been 
reactivated four times. 

28. SPREADING 

When water is temporarily stored in the flood control reservation 
as determined from the flood control diagram, it will be released as 
rapidly as possible in accordance with instructions on the diagram. 
These flood releases will be disposed of to the extent possible by 
spreading in agricultural fields and by diversion into the spreading 
basins for percolation to the groundwater table, thus preventing 
floodflows into Tulare Lake. 

29. GATE OPERATION 

Outflow from Isabella Reservoir is divided between Borel Canal 
and the main river until it reaches the tailrace of the Southern 
California Edison Company's Borel Power Plant. Normally releases for 
purposes other than power will be made to Borel Powerhouse up to its 
capacity before using the main gates except for minor voluntary 
releases for fish and wildlife preservation. A detailed description 
of gate operation is contained in Appendix A. 





CHAPTER VI - FLOOD CONTROL DESIGN REQUIREMENTS 

30. HYDROLOGIC BASIS FOR DESIGN 

a. The selection of the reservoir capacity of Isabella Reservoir 
was based primarily on flood control requirements with the following 
objectives: 

(1) Protection of the city of Bakersfield against all 
reasonably probable rain floods. 

(2) Prevention of damaging flows into Tulare Lake in all 
except the extreme flood years, and minimizing and delaying damaging 
.flows in those extreme years. 

(3) Control of flows in Kern River insofar as practicable to 
capacities of channels between Bakersfield and Tulare Lake during both 
rain and snowmelt floods. 

b. The total reservoir capacity (570,000 acre-feet) may be 
devoted to controlling snowmelt floods depending on the forecasted 
runoff. The reservation required to control rainfloods (325,000 
acre-feet) is based on passing the standard project 30-day flood 
series without exceeding a flow of 15,000 cfs through Bakersfield. A 
standard project flood routing is shown on Chart 12. 

31. FLOOD CONTROL SPACE REQUIREMENTS 

Prior to authorization it was determined that 550,000 acre-feet 
of flood control reservation would be required to control the 1906 
flood to objective flows with only minor damaging flows to Tulare 
Lake. It was also found that in evacuating the reservoir by the start 
of the snowmelt season, sufficient space (400,000 acre-feet) would 
normally be available to control all but extremely rare rainfloods. 
For operational purposes, a rainflood reservation of 150,000 acre-feet 
was adopted based on the standard project flood developed at that 
time. However, routings of the standard project flood discussed in 
paragraph 14 indicate a rainflood reservation of 325,000 acre-feet 
from 1 November to 1 March is required to protect the urban 
development in the Bakersfield area. The flood control space 
requirements are shown on chart A-7. 

32. MULTIPLE USE OF RESERVOIR SPACE 

Prior to 1 February when snowmelt forecasts become available, the 
Flood Control Space will normally be kept empty in preparation for 
the snowmelt season. However, requests for encroachments in the Flood 
Control Space for the purpose of carrying over conservation water will 
be considered on an individual basis based on prevailing conditions. 



Under no condition will the storage of conservation water be permitted 
in the 325,000 acre-feet reservation required to control rainfloods 
between 1 November and 1 March. The space made available for 
conservation water in the Condi-tional Space will be based on forecast 
snowmelt runoff. 

33. FLOOD CONTROL DIAGRAM 

The flood control diagram for Isabella Lake is shown on chart 
A-7 .  It is based on 85 years of hydrologic data for the basin, 25 
years of operational experience with the project, and current 
irrigation demands. The diagram gives the required flood control 
release for a given storage at any particular time of year. 



CHAPTER VII - OPERATIONAL CONTROLS 

34. DIVISION OF RESPONSIBILITY FOR OPERATION 

a. The primary responsibilities of operating Isabella Reservoir 
are delegated to units of the Engineering Division and Construction- 
Operations Division as outlined herein. Names, addresses, and 
telephone numbers for those individuals whose responsibilities are 
outlined in the following paragraphs are given on the personnel chart 
at the front of this report. 

b. The Reservoir Control Section (Engineering Division), will be 
responsible for: 

(1) Analyzing current reservoir and hydrologic data, 
determining the condition under which the reservoir shall be operated, 
and issuing appropriate operation instructions to the reservoir 
operator. 

( 2) Preparing monthly operation and other special reports 
relative to operation of :he reservoir as required by the Office, 
Chief of Engineers, and as needed for operational purposes. 

(3) Advising the District Engineer whenever there has been 
an unavoidable departure from these regulations, or when there is a 
need for making a temporary modification of these regulations. 

(4) Keeping advised at all times of downstream channel 
conditions by making periodic field inspections. 

( 5 )  Arranging with local interests for collection of current 
flow and diversion data. 

( 6 )  Obtaining from local interests each month a summary of 
recorded Kern River flows and diversions; maintaining a record of 
instructions issued, data transmitted to other agencies, and requests 
received from other agencies. 

c. The responsibilities of the Reservoir Operator (Construction- 
Operations Division) are outlined in Appendix A. 

d. The Hydrology Section (Engineering Division) will be 
responsible for: 

(1) Obtaining current hydrometeorological data and weather 
forecast for the region as required for use by the chief, Reservoir 
Control Section. 

(2) Maintaining hydrologic equipment and supervising its 
operation. 



(3) Supervising a program of water quality and sediment 
measurement. 

35. HYDROLOGIC FACILITIES 

Hydrologic facilities for operation of the project consist of: 

Other recording stream gaging stations on downstream channels 
as shown on chart 2. 

e .    

f. 

g. Snow courses shown on chart 3. 

h. Snow pillows shown on chart 3. 

i. Precipitation stations shown on chart 3. 

j. Sedimentation ranges shown on chart 16. 

36. FORECASTS OF FLOOD RUNOFF 

a. Because of the large reservation maintained in anticipation 
of snowmelt floods, the probability of spills from Zsabella Lake due 
to a rainflood is very small. Rainflood forecasts are not critical to 
the operation of Isabella Lake. However, local flows downstream may 



be substant ia l  and releases should be cur ta i led a t  the onset of an 
impending flood. Rainflood forecast  c r i t e r i a  fo r  flows in to  I sabe l la  
Lake i s  shown on chart  17. 

b. During the snowmelt season the re lease schedule fo r  I sabe l la  
Lake i s  based on runoff forecasts and therefore these forecasts  a re  
very important. Forecasts of snowmelt made by the Department of Water 
Resources of the S ta te  of California w i l l  be used i n  the operation of 
I sabe l la  Lake. The department publishes forecasts  of runoff through 
July in to  Isabel la  Lake as of 1 February, 1 March, 1 April,  and 1 May 
of each year. Preliminary forecast  values a re  furnished the Di s t r i c t  
Office by the 10th of each of these months. The forecasts  a re  
published i n  "Water Conditions i n  California". A forecast  summary i s  
shown on chart  18. 

37. COORDINATION WITH OTHER AGENCIES 

I n  order t o  assure tha t  the flood control  operation of I sabe l la  
Lake w i l l  be as e f fec t ive  and reasonable as  possible, i t  i s  essen t ia l  
the Corps of Engineers ( the  operating agency) keep advised a t  a l l  
times of possible flood 3azard8, weather conditions, inflow t o  the 
lake and the flows i n  Kern River below Isabe l la  Dam. This requires 
close l i a i son  with other agencies including the National Weather 
Service, the S ta te  of California Department of Water Resources, the 
Kern River Watermaster, the Kern County Water Agency and other 
downstream in te res t s .  





CHAPTER VIII - WATER RIGHTS 

38. WATER RIGHTS FOR IRRIGATION WITHIN RESERVOIR AREA 

The lands within Isabella Reservoir up to elevation 2,617 together 
with their water rights have been acquired in fee by the United States 
Government. The State of California made an investigation to estimate 
the amount of water available under the existing appropriative water 
rights within the Isabella Reservoir area. Using the period 1930-42 and 
1948-49 inclusive, the State estimated that the average amount available 
from these combined appropriative water rights is on the order of 6,500 
acre-feet per season (April, May and June). This is based on the assump- 
tion that the average seasonal consumptive use within the reservoir area 
from gravity diversion is the measure of the combined appropriative water 
rights of the land owners within that area. This includes 6,000 acre- 
feet from South Fork rights and 5-00 acre-feet from North Fork rights. 
During a dry year like 1931, the water available from the North Fork 
would remain at about 500 acre-feet while that available in the South 
Fork would be reduced to about 2,000 acre-feet. Some of these lands 
suitable for farming or grazing are available for leasing. The leasees 
may use the water in the same manner as it was used in the past. The re- 
mainder of the water is stored in Isabella Lake for public recreational 
purposes. 

39. WATER RIGHTS FOR DOWNSTREAM IRRIGATION 

The use of Kern River water for irrigation has been governed by the 
Miller-Haggin agreement, dated 28 July 1888 and as amended most recently 
on 1 January 1964. The 1964 Amendment details the present allocation of 
water between the upstream parties on Kern River. However, on 
31 December 1962 all the parties to the Conservation Interest in the 
Isabella Project entered into the Kern River Water Rights and Storage 
Agreement which distributes the Kern River flow between the "Upstream 
Group" and the Downstream Group". This latter agreement consists of many 
pages of details. aerewith are the essential elements of the agreement: 

The Districts agreed with each other (in part) as follows: 

(1) Upstream-Downstream Division. 

All parties agree from and after the date hereof 
(31 Dec 62) all waters of Kern River shall be divided and 
apportioned between North Kern and Buena Vista and the 
parties they represent (hereinafter called "Upstream Group"), 
on the one hand, and Tulare Lake, Hacienda and all other 
parties establishing rights to such waters north of the 
Wasco-Paso Robles Highway (hereinafter called "Downstream 
Group"), on the other hand, as follows: 



(a)  The following percentages of t h e  ca lcula ted  
n a t u r a l  flow of Kern River a t  F i r s t  Point  of Measurement w i l l  
be a l loca ted  and belong t o  t h e  Downstream Group (with t h e  
remainder going t o  t h e  Upstream Group) during t h e  indicated  
periods of each calendar year: 

Aggregate Kern River Flow Downstream Group 
i n  Thousands of Acre-Feet Percentage 

January - March 

F i r s t  250 
A l l  over 250 

None 
33% 

Apri l  - Ju ly  

F i r s t  550 None 
Next 50 (from 550 t o  600) 33%* 
Next 50 (from 600 t o  650) 3 3% 
Next 400 (from 650 t o  1050) 44% 
A l l  over 1050 60.5% 

August - December None 

* Only i n  c e r t a i n  years ,  namely, each year immediately following a year 
i n  which t h e  Apr i l  - J u l y  flow equals  o r  exceeds 600,000 acre-feet .  

40. WATER RIGHTS FOR POWER 

a.  The flow of Kern River above t h e  South Fork up t o  605 cubic f e e t  
per second must be made ava i l ab le  t o  t h e  Southern Ca l i fo rn ia  Edison 
Company f o r  d ivers ion through t h e i r  Borel Power Plant .  I n  add i t ion ,  
water re leased from rese rvo i r  s torage  (or  from current  South Fork flows) 
f o r  purposes o the r  than power w i l l  be made ava i l ab le  f o r  d ivers ion 
through Borel Power Plant  up t o  t h e  capacity flow whenever physical  
f a c i l i t i e s  permit,  wi th  t h e  poss ib le  exception of minor flows v o l u n t a r i l y  
re leased f o r  t h e  preservat ion of f i s h  and w i l d l i f e .  The supply of water 
from the  rese rvo i r  f o r  Borel Power Plant  use over and above t h e  North 
Fork flow w i l l  r equ i re  payment t o  t h e  United S t a t e s  under t h e  Federal  
Power Act. The amount and method of payment i s  determined by t h e  Federal  
Power Commission. 

b. The Southern Ca l i fo rn ia  Edison Company claims t h e  following 
water r i g h t s  i n  connection wi th  t h e  operat ion of t h e i r  Kern River Power 
P lan t  No. 1: during October through May, t h e  preprojec t  flow of Kern 
River ( including South Fork) up t o  412 cubic f e e t  per  second ( t h ~  capa- 
c i t y  of the  p lan t ) ;  during June through September, t h e  f i r s t  74 cubic 
f e e t  per second of flow of t h e  r i v e r ,  t h e  next 50 cubic f e e t  per  second 

-a 7 

t o  bypass the  p lan t  f o r  r e c r e a t i o n a l  purposes, and t h e  next  338 cubic 



f e e t  per  second t o  be d iver ted  f o r  power. The supply of water from t h e  
rese rvo i r  f o r  power use over and above t h e  Kern River preprojec t  flow 
requ i res  payment t o  t h e  United S t a t e s  under t h e  Federal  Power Act. 

c. The P a c i f i c  G a s  and E l e c t r i c  Company's Kern Canyon Power Plant  
has preprojec t  d ivers ion r i g h t s  of 550 cubic f e e t  per second, under s t a t e  
l i cense ,  and claims an add i t iona l  250 cubic  f e e t  per  second under o the r  
r i g h t s .  Actual maximum divers ion i n  recent  years has been about 720 
cubic f e e t  per  second. The 550-cubic-feet-per-second r i g h t ,  however, is 
subject  t o  upstream s to rage  by i r r i g a t i o n  i n t e r e s t s  provided t h a t  an 
equivalent  amount of water i n  excess of n a t u r a l  flow i s  made a v a i l a b l e  
f o r  power use  by r e l e a s e  from s to rage  a t  a l a t e r  t i m e .  The supply of 
water from t h e  rese rvo i r  f o r  power use over and above t h a t  ava i l ab le  f o r  
preprojec t  use requ i res  payment t o  t h e  United S t a t e s  under t h e  Federal  
Power Act. 





CHAPTER I X  - PROJECT ACCOMPLISHMENTS 

41. EXAMPLES OF OPERATION 

Hypothetical operation during the standard project  and the December 
1966 rainflood is i l l u s t r a t e d  on char t  12. A hypothetical  operation of 
Isabel la  1)am and Lake during the spillway design f h c d  is shown on chart  
14. Hypothetical routings of h i s t o r i c  snowmelt floods are shown on char t  
13. Stage duration curves a r e  presented on char t  19, a s tage  frequency 
curve on char t  20, and a seasonal var ia t ion  of reservoir  storage on char t  
21. 

42. OPERATION RECORD 

The o f f i c i a l  operation record of I sabe l la  Lake i s  included i n  a 
monthly report  submitted to  the Chief of Engineers. Daily storage and 
da i ly  flowe a t  the  inflow and outflow s t a t i ons  a r e  published annually i n  
the U.S. Geological Survey Water Supply Papers. His tor ica l  operation of 
I sabe l la  Lake i s  shown graphically on char t  22. 





CHAPTER X - STUDIES I N  PROGRESS OR PLANNED 

43. CURRENT STUDIES 

A t  t h e  reques t  of l o c a l  i n t e r e s t s ,  s t u d i e s  are presen t ly  underway t o  
determine i f  i t  would be d e s i r a b l e  and economically f e a s i b l e  t o  inc rease  
the  minimum rec rea t ion  pool i n  I s a b e l l a  Lake. The Corps of Engineers i s  
cur ren t ly  conducting an earthquake ana lys i s  of t h e  dam a s  prescribed by 
ER 1110-2-1806, dated 30 Apri l  1977. I n  addi t ion ,  t h e  Corps is reviewing 
the  adequacy of t h e  spil lway a s  d i rec ted  by t h e  Off ice  of t h e  Chief of 
Engineers. 
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WATER 

YEAR 

1955 
19 56 
1957 
1958 
1959 

1960 
1961 
1962 
1963 
1964 

1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 

1975 
1976 
1977 

MEAN 

OCT 

11.8 
9.5 

17.6 
13.6 
20.6 

9.6 
9.5 
7.1 

12.9 
24.5 

8.7 
15.6 
9.5 

34.9 
12.6 

33.3 
12.7 
11.4 
10.6 
16.8 

19.1 
15.1 
18.7 

15.5 

NOV 

14.4 
11.5 
15.7 
13.3 
18.7 

9.7 
13.0 
8.8 

11.6 
23.8 

13.9 
28.4 
13.7 
31 -9 
15.3 

32.4 
18.8 
13.4 
14.5 
20.4 

17.6 
14.7 
11.7 

16.8 

DEC 

16.0 
90.4 
15.1 
17.6 
17.8 

10.3 
11.7 
11.0 
11.1 
21.5 

44.2 
28.3 

299.0 
33.0 
17.1 

30.9 
26.8 
17.2 
19.3 
25.1 

20 -6 
15.6 
10.0 

35.2 

HISTORICAL INFLOWS 
TO 

LAKE ISABELLA 

R u n o f f  i n  1.000 a c r e - f e e t  

JAN FEE MAR APR HAY JUN JUL 

29.1 
97.2 
41.0 

120.1 
15.8 

15.1 
8.5 

72.1 
102.6 
22.0 

94.9 
21.9 

238.1 
28.4 

236.0 

49.2 
41.6 
14.6 
91-8 
68.6 

50.3 
13.,9 
10,g 

64.4 

AUG 

18.9 
38.1 
16.4 
51.1 
9.9 

7.9 
15.1 
23.7 
42.2 
13.3 

50.7 
16.1 
90.5 
18.4 
93.8 

22.7 
18.9 
10.7 
36 -9 
37.6 

22.4 
13.7 
9.8 

29.5 

SEP 

10.3 
20.3 
12.5 
25.8 
9.6 

8.4 
7.6 

13.1 
26.5 
8.6 

22.0 
9,6 

53.5 
11.) 
44.3 

13.4 
11.1 
11.2 
18.8 
20.4 

16.2 
23.. 1 
7.0 

17.6 

ANNUAL 

TOTAL 

355.8 
870.4 
438.7 

1057.7 
276.5 

279.3 
175.0 
653.7 
737.9 
323.1 

696.7 
399.7 

1576.1 
489.3 

2226.3 

604.2 
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256.8 
912.0 
788.3 
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237.8 
185.5 

631.6 
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MOTES: 

1. The Antecedant M o i s t u r e  Index ( A l l  i s  an index o f  the l o s s  p o t e n t i a l  
o f  the  bas in ,  o r  an index o f  t h e  r e l a t i o n s h i p  between r a i n f a l l  and 
s u r f a c e  r u n o f f  f o r  a  s to rm per iod .  The v a l u e  o f  t h i s  A 1  i n d i c a t e s  
t h e  approx imate number o f  inches of  r a i n  t h a t  would be r e q u i r e d  t o  
produce one inch  o f  s u r f a c e  r u n o f f .  The A 1  va lues  and f r e e z i n g  
l e v e l s  w i l l  be s u p p l i e d  by t h e  State-Federa l  R i v e r  Forecas t  Center.  

2. The basin-mean p r e c i p i t a t i o n  may he based on f o r e c a s t s  o r  on da ta  
a v a i l a b l e  d u r i n g  a g i v e n  storm. 

3. Data shown i n  F i g u r e  1 have been suppl  i ed  by the  State-Federa l  R i v e r  
Forecas t  Cen t e r .  

EXAMPLE OF CRITERIA  APPLICATION 

1. For  an assumed A l  o f  5.20 inches f o r  t h e  s to rm p e r i o d  and an 
assumed bas in -mean-p rec ip i ta t i on  o f  18.00 inches recorded t o  date,  
read t h e  t o t a l  p o t e n t i a l  r u n o f f  ( u n a d j u s t e d )  o f  8.00 inches. 

2. W i th  8.00 inches o f  unad 'usted r u n o f f  and an assumed average f r e z -  
i n *  l e v e l  o f  8,000 f e e t  {averaged f o r  t h e  d e s i r e d  p e r i o d ) ,  read t h e  
a d j u s t e d  r u n o f f  o f  5.50 inches. 

3. Bas in  a rea  = 2074 sq. m i .  Convers ion f rom inches por  sq. m i .  t o  
a c r e  f e e t  = 53.333. 2074 X 53.333 X 5.50 = 608.400 a c r e - f e e t  
r u n o f f .  

6-HOUR U N I T  HYDROGRAPH 
AT ISABELLA DAM S I T E  

T l ME FLOW 
IN HOURS IN C.F.S. 

l SABELLA LAKE 
KERN RIVER, CALIFORNIA 

R A I N  FLOOD 
FORECAST C R I T E R I A  

INFLOW TO ISABELLA LAKE 

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 
Prepared: H.T.H. 
Drawn: M.A.S. Date: SEPTEMBER 1977 - 

C h a r t  17 



SUMMARY OF FORECASTED AND ACTUAL SNOWMELT RUNOFF INTO ISABELLA LAKE 

(Flow i n  1,000 a c r e - f e e t )  

NOTES: 

I. MA - Not Ava i l ab le .  

WATER 
YEAR 

1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1 970 

1971 
1 972 
1973 
1974 
1975 

1976 
1977 

~ e a n ( + )  
~ e a n ( - )  

Extreme(+) 
~ x t r e m e ( - )  

2. Forecasts n o t  made p r i o r  t o  1953. 

ACTUAL 

303 
355 
225 

526 
292 
832 
131 
169 

87 
516 
477 
183 
450 

220 
84 5 
2 42 

1 ,657 
314 

238 
125 
704 
52 6 
376 

1 04 
92 

3 99 
- 

1 ,657 
92 

3. Forecasts prepared and pub1 ished by S t a t e  o f  C a l i f o r n i a .  

4. Over the  years,  the  amount o f  snowpack da ta  a v a i l a b l e  has increased, exper ience has been gained and the  
methods o f  p rocess ing the  data  have improved. There fore ,  a computed e r r o r  based on pas 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  the accuracy t h a t  nay be achieved i n  t he  f u t u r e .  

- 

I APRI 
I 

FORECAST 

250 
390 
235 

400 
210 
850 
120 
171 

70 
539 
38 1 
195 
360 

235 
700 
210 

1,800 
380 

220 
95 

735 
440 
360 

110 
80 

381 
- 

1,800 
70 

L-31 JULY RUNOFF 
I 

FORECAST 

550 
275 
450 

800 
2 80 
420 
2 00 
130 

2 00 
2 50 
250 
240 
515 

410 
700 
3 10 
880 
410 

3 65 
2 50 
500 
400 
1 90 

115 
125 

369 
- 

880 
115 

5. P r i o r  t o  1968, f l ows  are  based on the computed n a t u r a l  f l o w  a t  the Kern R i v e r  near B a k e r s f i e l d  gage. 

FORECAST 

400 
300 
400 

525 
260 
470 
240 
280 

100 
500 
280 
170 
390 

310 
580 
280 

1.850 
390 

260 
185 
650 
330 
250 

120 
95 

374 
- 

1,850 
95 

Chart 18 

A P R I L  

ERROR 

- 53 
+ 35 
+ 10 

- 1 2 6  
- 82 
+ 18 
- I I  
+ 2 

- 17 
+ 23 
- 96 
+ 12 
- 90 

+ 15 
- 1 4 5  
- 38 
+ I 4 3  
+ 66 

- 18 
- 30 
+ 31 
- 86 
- 16 

+ 6 
- 12 

+ 33 
- 59 

+ I 4 3  
- 1 4 5  

FEBRUARY 

ERROR 

+ 247 
- 8 0  
+ 2 2 5  

+ 274 
- 12 
- 4 1 2  
+ 69 
- 38 

+ I 1 3  
- 2 6 6  
- 2 2 7  
+ 57 
+ 6 5  

+ I 9 0  
- 145 
+ 68 
- 777 
t 96 

+ I 2 7  
+ 125 
- 2 0 4  
- 1 2 6  
- 1 8 6  

+ l l  
+ 33 

+ I 3 0  
- 2 2 5  

+ 274 
- 777 

I ERROR 

- 21 
+ 9 
+ 4  

- 3 2  
- 39 
+ 2  
- 9 
+ I 

- 24 
+ 4 
- 2 5  
+ 6 
- 25 

+ 6 
- 2 1  
- 18 
+ 8 
+ 17 

- 8  
- 3 2  
+ 4 
- 20 
- 4 

+ 6 
- 15 

+ 6 
- 2 1  

+ 17 
- 3 9  

ACTUAL 

235 
237 
1 87 

42 8 
2 53 
664 

90 
122 

63 
3 69 
40 1 
140 
376 

151 
746 
1 77 

1,320 
2 52 

1 87 
93 

60 1 
418 
332 

80 
69 

320 - 
1,320 

59 

I MARCH 

ERROR 

+ 97 
- 55 
+ 175 

- 1 
- 32 
- 362 
+ 109 
+ I 1 2  

+ 13 
- 16 
- 197 
- 13 
- 6 0  

+ 90 
- 265 
+ 38 
+ I 9 3  
+ 76 

+ 22 
+ 60 
- 54 
- 196 
- 1 2 6  

+ 16 
+ 3 

+ 77 
- 115 

+ I 9 3  
- 3 6 2  

'I ERROR 

+ 45 
- 2 9  
+ 50 

+ 34 
- 4 
- 98 
+ 35 
- 29 

+ 57 
- 106 
- 91 
+ 24 
+ 13 

+ 46 
- 21 
+ 22 
- 88 
+ 23 

+ 35 
+ 50 
- 41 
- 32 
- 98 

+ I 0  
+ 26 

+ 42 
- 58 

+ 57 
- 106 

GIVEN DATE THROUGH 31 JULY RUNOFF 

ERROR 

+ 24 
+ 5 3  
+ 10 

- 86 
- 82 
+ 2 4 8  
- l l  
+ 3 

- 17 
+ 2 3  
- 96 
+ 5 
- 4 5  

- 2 0  
+ 6 4  
- 42 
+ I 4 5  
+ 38 

- 32 
- 33 
+ 29 
- 53 
+ 8 

+ 6 
- 16 

+ 50 
- 44 

4 2 4 8  
- 96 

I MAY 

FORECAST 

259 
290 
197 

342 
171 
912 

79 
125 

46 
39 1 
31 1 
I45 
33 1 

13 1 
810 
135 

1,465 
2 90 

155 
60 

630 
365 
340 

86 
53 

325 
- 

1.465 
46 

I ERROR 

+ 24 
- I 8  
+ 44 

0 
- 12 
- 77 
+ 45 
+ 40 

+ 13 
3 
- 70 
- 8 
- 1 5  

+ 2 9  
- 46 
+ 14 
+ I 0  
+ 19 

+ 8 
+ 32 
- 8 
- 59 
- 5 0  

+ 13 
+ I 3  

+ 23 
- 31 

t 45 
- 77 

ACTUAL 

6 6 
36 
29 

1 00 
4 1 

120 
16 
17 

9 
75 

105 
22 
95 

22 
244 
2 8 

236 
49 

42 
15 
92 
69 
50 

14 
10 

64 
- 

244 
9 

% E R R O R  

+ 9 
+ 18 
+ 5 

- 25 
- 48 
+ 2 7  - 14 
+ 2 

- 3 7  
+ 6  
- 3 1  
+ 3 
- 1 4  

- 1 5  
+ 8  
- 3 1  
'10  
I 13 

- 21 
- 55 
+ 5 
- 15 
+ 2 

7 
- 30 

+ 9 
- 28 

+ 2 7  
- 55 

% ERROR 

N A 
MA 
N A 

N A 
N A 

+ I 
MA 

+ 12 

- 3 8  
- 1 3  
- 57 
+ 8 
- 35 

+ 6 
- 2 9  
- 52 
+ 17 
+ l l  

- 45 
- 33 
+ 4 
- 21 
- 2 

+ 28 
- 88 

+ l l  
- 38 

+ 2 8  
- 8 5  

ACTUAL 

158 
1 07 
113 

2 68 
173 
3 52 

49 
64 

33 
232 
269 

74 
245 

67 
555 

9 1 
72 1 
142 

123 
57 

318 
235 
189 

3 3 
45 

189 
- 

712 
33 

I 

FORECAST 

N A 
N A 
MA 

N A 
N A 
N A 
N A 
Dl 

6 
66 
54 
2 5 
56 

2 1 
150 
2 5 

340 
50 

2 5 
10 

110 
60 
60 

13 
8 

6 1 - 
3 40 

6 

I 

FORECAST 

N A 
N A 
N A 

MA 
MA 

355 
N A 
7 5 

2 1 
206 
171 
80 

181 

7 1 
4 30 
60 

870 
160 

85 
3 5 

330 
195 
185 

46 
24 

188 - 

870 
2 1 

J U N E  

ERROR 

N A 
N A 
MA 

MA 
N A 

+ 3 
N A 

+ 9 

- 8 
- 2 6  
- 98 
t 6 
- 64 

+ 4 

- 1 2 5  
- 31 
+ 188 
+ 18 

- 38 
- 17 
+ 12 
- 40 
- 4 

13 
- 21 

+ 2 7  
- 43 

+ I 5 8  

- 1 2 5  

JULY 

ERROR 

N A 
MA 
MA 

N A 
N A 
N A 
N A 

+ 3 - 
- 3 
- 9 
- 51 
+ 3 
- 39 

- I 
- 94 
- 3 
+ 104 
+ I 

- 17 
- 5 
+ 18 
- 9 
+ 10 

- I 
- 2 

+ 2 3  
- 20 

+ 104 
- 94 

% ERROR 

MA 
MA 
MA 

MA 
MA 
MA 
HA 

+ 15 

- 50 
- 14 
- 94 
+ 12 
- 70 

- 5 
- 63 
- 12 
+ 31 
+ 2 

- 68 
- 50 
+ 16 
- 1 5  

17 

- 8 
- 25 

+ I 6  
- 40 

+ 31 
- 94 - 



Percent o f  time stage i s  equalled or exceeded 

I S A B E L L A  L A K E  
KERN R I V E R ,  C A L I F O R N I A  

STAGE - DURATl ON CURVES 

CORPS OF ENGINEERS, SACRAMENTO, CALlFORNll 
Prepared: L  . H.  C.  Date: SEPTEMBER 1977 
Drawn: M . A .  S. 

Chart I 



STAGE FREQUENCY CURVE 

EXCEEDENCE INTERVAL I N  YEARS 

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 
NOTE: Curve based on historical reservoir operqtion 1955- 1976 

Prepared: L.H.C. 
Drawn: L.H.C. 

Date: DECEHBER 1977 
I 



Chart 2 1 

Jan Feb Mar A p r  May Jun J u l  ' A u g  ' S e p  ' O c t  ' Nov ' D e c  ' 

NOTE: 

Indicated value i s  percent- 
age of  years t h a t  storage 
i s  exceeded on a given date 
based on t o t a l  end of month 
storage f o r  the years 1955- 
1975. Data abstracted from 
U.S.G.S. water supply papers. 

ISABELLA LAKE 
KERN R I V E R ,  C A L I F O R N I A  

SEASONAL VARIATION 
OF RESERVOIR STORAGE 

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 
Prepared: J. J .  S. 

Date DECEMBER 1977 
Drown: L . H . C. 
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RESERVOIR REGULATION MANUAL 

ISABELLA LAKE 
KERN RIVER, CALIFORNIA 

APPENDIX A 
STANDING OPERATING INSTRUCTIONS 

1. GENERAL 

a. This appendix to the "Reservoir Regulation Manual, Isabella Lake, 
Kern River, California" is prepared in accordance with instructions con- 
tained in EM 1110-2-3600, paragraph 4-07 (Standing Instructions to Dam 
Operators) and pertains to duties and responsibilities of the Dam Operator 
in connection with the functional operation of Isabella Lake for flood 
control, and the reporting of required hydrologic data. 

b. Operational instructions to the Dam Operator are briefly outlined 
with specific emphasis on the Dam Operator's duties and responsibilities 
during extreme flood emergencies when communication facilities between him 
and the Sacramento District Office are disrupted. It is designed for op- 
tional separation from the manual, and use as an emergency flood control 
regulation guide, or as published in conjunction with the "~eservoir 
Regulation Manual for Isabella ~ake." To facilitate independent use of 
this appendix, charts required for emergency flood control operation of 
Isabella Lake are included herein. 

2. OPERATION REQUIREMENTS 

Operation of Isabella Lake is accomplished by Corps of Engineers per- 
sonnel under supervision of the Construction-Operations Division of the 
Sacramento District Office, with instructions on all matters covering 
flood control operation received directly from the Reservoir Control 
Section of the Engineering Division. The reservoir operator is responsi- 
ble for: 

a. Accomplishing the physical operation of the reservoir in accord- 
ance with instructions contained in this manual or issued by the Reservoir 
Control Section. During storms, this will often require 24-hour attend- 
ance at the dam. 

b. Calculating and maintaining a continuous provisional record of 
:aflows, outflows, storage, weather data, and other data specified by the 
Reservoir Co~~crol Section. This information should be recorded on forms 
designed for that purpose. 

c. Reporting by radio (or telephone) to the Reservoir Control 
Section data as outlined in paragraphs 6 and 7, and other data that may be 
requested from time to time. 



d. Keeping l o c a l  i n t e r e s t s  continuously advised of t h e  operat ion of 
the  rese rvo i r .  

e. Reporting t o  the  Reservoir Control Section any unusual condit ion 
i n  t h e  rese rvo i r  o r  along t h e  downstream channels which might i n t e r f e r e  
with t h e  planned operat ion of t h e  reservoir .  

f .  Maintaining a l l  t r a s h  racks c l e a r  of t r a s h  i n  order t h a t  the  
o u t l e t  ga tes  can be operated sys temat ica l ly  and e f fec t ive ly .  

g. Maintaining a log  of g a t e  operat ion on t h e  appropr ia te  form 
furnished,  containing (1) change i n  pos i t ion  of gates ,  (2) da te  and t i m e ,  
(3) r e se rvo i r  water l e v e l ,  and (4) t h e  i n i t i a l s  of t h e  individual  accom- 
p l i sh ing  t h e  change. 

h. Immediately a f t e r  t h e  end of each month, dispatching t h e  
Reservoir Control Section data  spec i f i ed  i n  paragraph b. 

i. Making emergency operat ion changes when contact  with t h e  D i s t r i c t  
Office is  broken and a c l e a r l y  defined change occurs t h a t  warrants  immedi- 
a t e  act ion.  Charts A-1 through A-7 a r e  included f o r  use i n  accomplishing 
the  var ious  opera t ional  requirements spec i f i ed  above, and i n  preparing t h e  
required opera t ion r e p o r t s  l i s t e d  i n  paragraph 6. 

3. LIMITATION ON STORAGE 

Operational l i m i t a t i o n s  on s to rage  i n  I s a b e l l a  Reservoir a r e  speci- 
f i e d  on t h e  Flood Control Diagram. Physical  l i m i t a t i o n s  on s torage  a r e  a s  
follow : 

Storage : Water Surface : Flow Over : 
(ac-f t )  : Elev ( f e e t )  : Spillway (c f s )  : Remarks 

30,000 2,522.0 0 Minimum rec rea t ion  pool 
110,000 2,548.0 0 Water l e v e l  required t o  supply 

Bore1 Canal from rese rvo i r  pool 
570,000 2,605.5 0 Gross pool 
709,000 2,617.0 19,300 Water l e v e l  a t  taking l i n e  

4. LIMITATIONS ON RELEASES 

Releases must be  r e s t r i c t e d  a s  long a s  poss ib le  t o  maintain flows 
wi th in  downstream channel c a p a c i t i e s  a s  l i s t e d  on char t  A-6 o r  a s  o the r  
w i s e  determined by Corps of Engineers f i e l d  inspections.  The timing of 
r e l e a s e s  i n  excess of i r r i g a t i o n ,  and spreading use should be coordinated 
with appropr ia te  downstream i n t e r e s t s  t o  permit maximum harvest ing of - 
crops before f lood water e n t e r s  Buena Vis ta  and Tulare lakebeds. ... w* 

1 



5. GATE OPERATION 

Outflow from I s a b e l l a  Reservoir is divided between Borel Canal and 
t h e  main r i v e r  u n t i l  i t  reaches t h e  t a i l r a c e  of t h e  Southern Ca l i fo rn ia  
Edison company's Borel Power Plant .  The water i n  Borel Canal is supplied 
by a d ivers ion on t h e  North Fork Kern River or  d i r e c t l y  from t h e  rese rvo i r  
when its l e v e l  i s  high enough. When re leases  a r e  made d i r e c t l y  from t h e  
rese rvo i r  t o  t h e  Borel Canal, t h e  ga tes  w i l l  be operated automatical ly a s  
described below. Normally, r e leases  f o r  purposes o ther  than power w i l l  be 
made t o  t h e  Borel Powerhouse up t o  i ts  capaci ty  before making re leases  
from the  main ga tes  except f o r  minor voluntary f i s h  and w i l d l i f e  r e leases .  
Releases through t h e  main o u t l e t  w i l l  be made e n t i r e l y  through t h e  center  
g a t e  (gate  2) a s  long a s  t h e  capacity of t h a t  g a t e  is  adequate. Required 
flows i n  excess of t h a t  capacity w i l l  be re leased equally through ga tes  1 
and 3. Rating curves f o r  t h e  main o u t l e t  ga tes  a r e  given on Chart A-4. 
These curves a r e  used primari ly f o r  est imating g a t e  changes. The a c t u a l  
outflow is estimated from t h e  r i v e r  s t age  a t  the  outflow s t a t i o n .  The 
frequency and r a t e  of change i n  r e l e a s e  from t h e  rese rvo i r  w i l l  be kept t o  
a p r a c t i c a l  minimum. Release changes should be timed, whenever poss ib le ,  
t o  al low f o r  a 12-hour t i m e  i n t e r v a l  f o r  t r a v e l  t o  F i r s t  Point  and f o r  
dayl ight  operat ion of d ivers ion weirs  from t h a t  point  downstream. 

a.  If t h e  rese rvo i r  l e v e l  rises above spil lway-crest  e levat ion,  t h e  
r i v e r  o u t l e t s  w i l l  be closed progressively s o  a s  t o  maintain t h e  t o t a l  
outflow, including water passing over t h e  spil lway,  equal  t o  t h e  des i red  
outflow a s  long a s  possible.  When the  water l e v e l  recedes a f t e r  such 
operat ion,  t h e  r i v e r  o u t l e t s  w i l l  be progressively opened s o  a s  t o  main- 
t a i n  the  des i red  outflow. 

b. When i t  f i r s t  becomes necessary t o  r e l e a s e  impounded water 
through the  Borel Canal o u t l e t ,  ca re  must be exercised so  t h a t  excessive 
r e l e a s e s  w i l l  not  r e s u l t ,  even f o r  shor t  periods,  inasmuch a s  the re  a r e  no 
f a c i l i t i e s  f o r  s p i l l i n g  excess water from t h e  canal  immediately below t h e  
dam. The changeover from canal  flow regulated a t  t h e  headworks t o  flow 
from t h e  r e s e r v o i r  regulated a t  t h e  canal  o u t l e t  can b e s t  be accomplished 
i n  t h e  following manner: 

(1) When the  rese rvo i r  rises t o  t h e  l e v e l  of t h e  water i n  the  
canal  a t  the  in take ,  the  con t ro l  g a t e s  i n  the  tower a r e  t o  be a l t e r n a t e l y  
lowered manually i n  0.5 foo t  increments a t  10-minute i n t e r v a l s  u n t i l  t h e  
upstream canal  rises t o  a gage reading of 7.50 f e e t .  Gates should be 
operated less f requent ly  o r  i n  smaller  increments i f  t h e  water l e v e l  i n  
the  canal  downstream experiences a t o t a l  drop of more than about 0.1 foot .  
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(4) I n  t h e  event t h a t  t h e  rese rvo i r  water l e v e l  rises above t h e  
water l e v e l  i n  t h e  canal  before t h e  t a i n t e r  g a t e  is opened, the  water 
l e v e l s  should be equalized by reducing re leases  temporarily a s  out l ined i n  
subparagraph (1) above. 

c. The changeover from pressure  operat ion t o  freeflow operat ion 
a f t e r  the  rese rvo i r  l e v e l  has receded t o  t h e  canal  l e v e l  w i l l  be accom- 
pl ished upon t h e  request  of t h e  Edison Co. by c los ing t h e  t a i n t e r  g a t e  and 
leaving t h e  automatic g a t e  mechanism opera t ive  u n t i l  t h e  o u t l e t  ga tes  a r e  
f u l l y  open. 

d. Automatic operat ion of Borel Canal outflows i s  accomplished by 
operat ing one s l i d e  g a t e  (with f ixed opening of t h e  o ther  s l i d e  gate)  when 
the  water su r face  i s  below e leva t ion  2,560 f e e t ,  and operat ing t h e  two by- 
pass valves simultaneously (with f ixed openings of t h e  s l i d e  gates)  when 
the  water surface  is  above e leva t ion  2,560 f e e t .  Some v a r i a t i o n  of t h i s  
c r i t e r i o n  may be d i c t a t e d  by experience. I f  a t  any t i m e  the  automatic 
ga te  mechanism does not  accomplish t h e  des i red  r e s u l t ,  t h e  ga tes  should be 
operated manually. It is  an t i c ipa ted  t h a t  the  e f f e c t  of a g a t e  change 
w i l l  r e g i s t e r  a t  the  outflow s t a t i o n  i n  t h e  canal  wi th in  a few minutes of 
t h e  time of t h e  g a t e  change. Rating curves f o r  t h e  Borel Canal o u t l e t  a r e  
shown on char t  A-4. These curves a r e  used primari ly f o r  est imating g a t e  
changes. The a c t u a l  outflow is estimated from t h e  s t age  a t  t h e  outflow 
s t a t i o n  i n  t h e  canal.  

6. OPERATION REPORTS 

a.  The rese rvo i r  operator  s h a l l  r epor t  by rad io  o r  telephone t o  t h e  
Reservoir Control Section each work day   
da ta  a s  follow: 

(1) Reservoir s t age  and s torage  a s  of midnight. 

(2) Reservoir s torage  increment (ending a t  midnight). 

(3) Pan evaporation. 

(4) Lake evaporation. 

(5) Mean d a i l y  flows (ending a t  midnight) of: 

(a) Kern River below I s a b e l l a  Dam. 

(b) Borel Canal below I s a b e l l a  Dam. 

( c )  Total  inflow. 



(6) Preproj  e c t  flow. 

(7) Flow a t  Kern River a t  Kernvi l le  ( a t  7:00 a.m.). 

(8) P r e c i p i t a t i o n  a t  t h e  dam as measured and seasonal  t o t a l  t o  
date .  

(9) Inches ( t o t a l  and change) of p r e c i p i t a t i o n ,  snow and temper- 
a t u r e   reported by rad io  repor t ing hydrologic gages. 

When condit ions do no t  warrant weekend o r  holiday repor t s ,  complete 
r e p o r t s  f o r  each day s h a l l  be made on t h e  f i r s t  day following t h e  non- 
repor t ing period. More frequent  r e p o r t s  of t h e  above information and 
r e p o r t s  of o the r  Kern River d a t a  w i l l  be made i n  t h e  same manner when re- 
quested by the  Reservoir Control Section. Forms furnished t o  t h e  opera- 
t o r s  a r e  t o  be  used i n  computing t h e  above information. 

b. Immediately a f t e r  t h e  end of each month, t h e  rese rvo i r  operator  
w i l l  d ispatch  t o  t h e  Reservoir Control Section a l l  o r i g i n a l  forms used f o r  
observations and computations a s  spec i f i ed  i n  paragraphs 2b, 2g and 6a 
above. The c h a r t s  and punch tapes f o r  t h a t  month from t h e  following in- 
struments w i l l  be included. 

7. SPECIAL WEATHER AND FLOOD REPORTS 

During t h e  ra inf lood season 1 October t o  1 May t h e  rese rvo i r  operator  
s h a l l  c a l l  t h e  Reservoir Control Section immediately whenever one of t h e  
following occurs: 

a. One inch o r  more of r a i n f a l l  occurs a t  t h e  p ro jec t  during any 6- 
hour period o r  1.5 inches of r a i n f a l l  during any 24-hour period. 

b. An inc rease  i n  flow of 2,000 c.f .s .  o r  more a t  t h e  Kern River a t  
Kernvi l le  s t a t i o n  during any 8-hour period. 

Any s p e c i a l  r epor t  based on one of t h e  foregoing c r i t e r i a  should include 
the  latest a v a i l a b l e  d a t a  concerning t h e  o ther .  On non-working days o r  a t  
n igh t ,  these  s p e c i a l  r e p o r t s  should be telephoned d i r e c t l y  t o  t h e  Chief of 
t h e  Reservoir Control Section o r  h i s  designated a l t e r n a t e .  

8. COMPUTATION OF HYDROLOGIC DATA 

a.  The required hydrologic d a t a  t o  be  reported,  as spec i f i ed  i n  
paragraph 6 above, f o r  t h e  use i n  opera t ion of I s a b e l l a  Lake and f o r  
o f f i c i a l  record purposes may be obtained o r  computed a s  follows: 



(1) Reservoir s t age  is  obtained from t h e  recording pool gage a t  
the  dam and s to rage  i s  obtained from t h e  I s a b e l l a  Lake area-capacity 
table .  

(2) Reservoir s torage  increment i s  the  a lgebra ic  d i f fe rence  
between t h e  previous day's recorded midnight s to rage  and t h e  most recent  
midnight s torage.  

(3) Pan evaporation i s  obtained from t h e  c l a s s  A evaporation 
land pan located  a t  I s a b e l l a  Dam. 

(4) Lake evaporation i n  inches is  equal  t o  t h e  pan evaporation 
i n  inches mul t ip l ied  by t h e  evaporation coef f i c ien t  shown on c h a r t  A-3. 
For t h i s  computation, pan evaporation as measured a t  7:00 a.m. is  used t o  
compute l a k e  evaporation f o r  t h e  previous day. 

(a)  Pan evaporation (inches) x Gross Evaporation Coeff ic ient  
12 

x Average Lake Area (acres)  = Acre-Feet 
(Round t o  neares t  acre-foot f o r  next  computation) 
Acre-Feet x 0.50417* = s.f.d. = mean c.f.s.  f o r  24-hours 

* Coeff ic ient  shown i s  f o r  24-hour day. When changing t o  dayl ight  saving 
t i m e  o r  from dayl ight  saving t i m e  t h e  c o e f f i c i e n t s  a r e  a s  follows: f o r  
23-hour day (change t o  D.S.T.) use 0.52609; f o r  25-hour day (change from 
D.S.T.) use 0.48400. 

(b) Lake a rea  used when computing evaporation w i l l  be t h e  
average a rea  f o r  the  day; obtained by averaging t h e  midnight a r e a s  a t  t h e  
beginning and ending of t h e  period being computed. 

(5) Procedures used t o  compute mean d a i l y  flows a r e  d e t a i l e d  i n  
subparagraph 8b below. The gage he igh t s  t o  compute flows required  i n  sub- 
paragraph 6a (5) should be obtained a s  follows: 

(a)  Kern River below I s a b e l l a  Dam from gage reading. 

(b) Bore1 Canal below I s a b e l l a  Dam from gage reading. 

(c)  Computed mean inflow t o  t h e  l ake  w i l l  be  taken a s  the  
a lgebra ic  sum of t h e  mean t o t a l  outflow, change i n  l ake  s torage ,  and evap- 
o r a t i o n  f o r  t h e  l ake  water surface  and w i l l  represent  mean inflow t o  t h e  
lake  from a l l  sources including r a i n f a l l  on t h e  l ake  surface.  

Tota l  Mean Daily Outflow (c.f.s.) + 
Change i n  Lake Storage (s.f.d.) + 
Evaporation (s.f.d.) = 
Mean Inflow ( c  . f . s . ) 

A 

(6) Computed preprojec t  flow a t  the  l ake  w i l l  be t h e  mean d a i l y  
inflow. bdl 



(7) Obtain Kern River a t  Kernvi l le  from telemark streamgage. 

(8) P r e c i p i t a t i o n  a t  t h e  dam i s  measured a t  t h e  weather s t a t i o n .  

b. Mean Daily Flow Computations 

(1) Check punch tape  f o r  e r r o r s  i n  gage height  and f o r  t i m e .  
Time is corrected t o  t h e  cur ren t  15 minutes; gage height  t o  t h e  nea res t  
. O 1  foot .  

(2) Tabulate cor rec t  gage height  readings a t  odd hours, s t a r t i n g  
with 0100 hours. Punch tape correc t ion,  i f  any, should be noted. 

(3) Enter cu r ren t  r a t i n g  t a b l e ,  using s h i f t s  a s  appl icable ,  
determine and list flow a t  each odd hour, using t h e  procedure a s  indica ted  
f o r  mean d a i l y  flow i n  paragraph 8b (5) below. 

(4) Tota l  t h e  12 flow readings so  obtained and d iv ide  by 12. 
This is t h e  mean d a i l y  flow. 

(5) Mean d a i l y  flow w i l l  be l i s t e d  t o  nea res t  0.1 c . f . s .  f o r  
flows up t o  10 c . f . s . ,  and t o  t h e  nea res t  c . f . s .  f o r  flows above 10 c.f .s .  
Such values  w i l l  l a t e r  be rounded t o  3 s i g n i f i c a n t  f i g u r e s  by t h e  USGS 
p r i o r  t o  publicat ion.  

(6) When ca lcu la t ing  discharge f o r  minus s h i f t  correc t ion,  e n t e r  
r a t i n g  t a b l e  a t  s h i f t  amount less than corrected height ,  i.e., correc ted  
gage height  - 4.86 and s h i f t  is  -.02 e n t e r  r a t i n g  t a b l e  a t  4.84 t o  obta in  
discharge. For (+) s h i f t ,  en te r  r a t i n g  t a b l e  a t  s h i f t  amount above 
cor rec t  gage height .  

(7) I n  order t o  ob ta in  a des i red  flow under s h i f t  condit ions use  
the  following procedures f o r  (-) s h i f t s .  

(a)  & amount of (-1 s h i f t  t o  gage height  obtained from 
tab le .  This i s  t h e  required gage height  f o r  des i red  discharge. 

Example: S h i f t  (- .03) des i red  discharge = 5,000 c .  f  . s. 

Rating t a b l e  shows gage height  of 10.20 = 5,000 c.f .s .  Required gage 
height  f o r  5,000 c.f .s .  i s  10.20 - (-.03) = 10.23. 

(b) For (+) s h i f t  use  same procedure except s u b t r a c t  amount 
of s h i f t  f o r  required  gage height .  

Example: S h i f t  = (+.06) des i red  discharge = 5,000 c.f .s .  

Rating t a b l e  shows gage height  of 10.20 = 5,000 c.f .s .  Required gage 
height  = 10.20 - (.06) = 10.14. 



STANDING INSTRUCTIONS DURING FLOOD EMERGENCY 

a.  Flood con t ro l  operat ion s h a l l  be i n  accordance with i n s t r u c t i o n s  
from t h e  Reservoir Control Section. During flood periods,  c l o s e  contact  
w i l l  be maintained between p ro jec t  and D i s t r i c t  personnel on a 24-hour per 
day b a s i s  o r  a s  otherwise required.  

b. I f  communication i s  broken between the  operat ing personnel and 
the  Sacramento D i s t r i c t  Off ice  during a f lood emergency, t h e  following 
procedure is recommended: 

(1) Continue re leases  i n  accordance with t h e  l a s t  i n s t r u c t i o n s  
received from t h e  Sacramento D i s t r i c t  Office and make every at tempt t o  re- 
e s t a b l i s h  communication. 

(2)  I f  communications cannot be re-established and l a r g e r  re- 
leases are required by the  Flood Control Diagram (char t  A-7), r e l e a s e  
should be increased i n  accordance with t h e  diagram. 

10. MODIFICATION OF INSTRUCTIONS 

The operat ing r u l e s  contained here in  a r e  subject  t o  temporary modifi- 
ca t ion  by t h e  D i s t r i c t  Engineer during f lood o r  o the r  emergencies. Major 
changes i n  t h e  operat ing r u l e s  a r e  subject  t o  p r i o r  approval by t h e  Chief 
of Engineers. 
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NOTE: 

To convert inches per day 
t o s . f . d . ,  mult iply by area of 
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constant 0.042. 
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GENERAL USE OF D I A G R A M  
RELEASE SCHEDULES 

X 
A schedule 1 release wi 11 be the maximum release - .- 

1. When water i s  stored in  the Flood Control Space possible without exceeding downstream i r r i g a t i o n .  700 - cd 
i t  sha l l  be evacuated using schedule 1 releases and spreading capabi l i ty .  A schedule 2 release u 
described hereon. A f te r  1 February larger  re- w i l l  be the t o t a l  o f  d a i l y  i rr i  t i o n  demand from 
leases may be required based on runof f  forecast C f igure A plus a supp!enental r e t a s e .  The supple- 
and schedule 2 release c r i t e r i a .  

m 
mental release i s  computed by subtract ing the 
avai lab le  space from the Condit ional Flood Con- 2 O 

2. When water i s  stored i n  the Conditional Flood Space, mu l t i p l y ing  the d i f ference by .C9 frol 
Control Space, i t  w i l l  be evacuated using sched- f i gu re  B and d i v id ing  by the number o f  days t o  
u l e  2 releases described hereon. 31 July. These computations w i l l  be made da i l y .  Month 

The formulas fo r  these computations are shorn below. 
3. When the releases are not  governed by 1 o r  2 

above, no f lood releases w i  11 be required. Schedule 2 Release ( c f s l  = Figure A 
8 .  The Conditional Flood Control Space i s  def ined Mean Oaily I r r i g a t i o n  h a n d  (from f ig. A )  

b a r n o f f  forecast index. The index us 
t i e  fuY1 natura l  runo f f  forecast for  l s a b d l t s  + Supplemental Release ( c f s l  
Reservoir ( i n  thousands of acre-feet) between 
the given date and 31 July. On any given date, Supplemental Release i c f s l  = NORMAL ANTICIPATED 
the space above the parameter correspondin [Cond. F.C. Space lac - f t l  - Avai 1. space ( a c - f t l ]  X (c] 
the index i s  def ined as Conditional Flood IRRIGATION AND SPREADING DEMANDS 
t r o l  Space. I f  projected i r r i g a t i o n  demand Number of days to  31 Ju l y  
d i f f e r s  from normal ant ic ipated danand (as tab- 
u la ted) ,  the Condit ional Flood Control Space 

IRRIGATION SPREAD l NG 
must be computed as described below. 

11,000 A.F.1 (Mean Monthly (1.000 A.F., '  [Mean Monthly 
5. Insofar as possible, the releases from lsabel la  SAMPLE COMPUTATION Mon thr C.F.S.; Month, C. F. S. I 

Reservoir w i l l  no t  c w s e  the f low i n  Kern River 
t o  exceed the safe channel capacity as deter- FOR SCHEDULE 2 RELEASE JAN 4 I 670 33 550 
mined by the Corps o f  Engineers a t  the time o f  
occurrence. The Corps of Engineers may d i r e c t  FEE 59 1,060 3 3 5 50 G i v e n  D a t a  
releases to  be increased o r  decreased from the MAR 92 1.510 3 3 550 
prescribed release schedule whenever such devi- Date . . . . . . . . . . . . . . . .  I Apr i l  
a t i on  i s  considered appropriate. Index o f  runof f  forecast 1.000 000 ac-ft APR . . . . . .  99 1 ,660 3 3 5 50 

Avsi l ab le  space . . . . . . . . . .  300:000 ac-ft MAY 112 1.830 34 550 
Projected i r r i g a t i o n  demand from 

date to  30 June 500.000 ac-ft JUN 143 2,410 3 6 610 . . . . . . . . .  
JUL 153 2,500 36 590 

COMPUTATION OF CONDITIONAL 
Re1 e a s e  C o m p u t a t i o n  AUG 142 2,320 3 6 590 

FLOOD CONTROL SPACE Number of  days t o  3 1  Ju l y  SEP 9 1 1 ,530 3 4 570 
Normal Anticipated l rr i  at ion Demand 

Determine unadjusted Condit ional Flood from date t o  31 Ju l y  ?from OCT 58 950 33 550 
Control Space. based on a runo f f  f o r b  tabulat ion l  . . . . . . . . . . .  354.000 ac-ft .7 NOV 5 i 870 33 550 
cast index . . . . . . . . . . . . . .  I r r i g a t i o n  demand 

adjustment . . 300.000 - 500.000 = -1116.000 ac-ft DEC 44 710 33 550 
Determine the d i f f e r m c e  between the Unadjusted Conditional Flood Control - - 
normal a n t i c i  sted i r r i g a t i o n  danand Space 1 from d i a g r ~ l  . . . . . . .  555.000 ac-ft . 6  I ,095 
(as tabulatedr and the projected ir- Condit ional Flood Control 

407 

r i ga t i on  demand fo r  the period betwean Space . . . .  555.000 - 146.000 = 409,000 ac-ft  
the given date and 30 June. I f  the C I f r o m f i g u r e B )  . . . . . . . . .  0.853 
projected demand i s  l a r  er. reduce the lumber of days to 31 July 122 . . . . .  
unadjusted Conditional f l ood  Control I r r i g a t i o n  demand . 5  c 
Space by the dif ference; i f  the pro- (from f igure A! . . . . . . . . .  1.600 c fs  
j ~ t e d  demand i s  smaller. increase the Supplemental release = 
unadjusted Conditional Flood Control (W)~.OOO - m . 0 0 0 1  x .453 Space by the dif ference . . . . . . .  _+ - .8 

*05 c fs  
Conditional Flood 122 

Control Space . . . . . . . . .  Total S c h e d u l e 2 r a l e a s e = 4 5 + 1 . 6 0 0  - 2 . 0 0 5 c f s  

- 3  
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FLOOD CONTROL DIAGRAM 
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