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BLACK BUTTE DAM AND LAKE 



USACE Sacramento District Datum Documentation Report 

Project: Black Butte Dam and Lake 

NGVD 29To NAVD 88 Datum Conversion Factor:  add 2.77. 

Datum Conversion Procedure: 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 
KT0221. 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 2.77 feet for the USACE 
Black Butte Dam and Lake civil works project.  

Station ID COE-NGVD29 record NAVD 88 Difference 
SC-82 

 515.66 518.43 2.78 
SC-92 518.99 521.77 2.78 
SC-90 509.90 512.65 2.75 

KT0221 367.84 370.60 2.76 

    
   2.767 

    Averaged Delta = 2.77ft conversion factor Black Butte Dam and Lake 
 

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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EAST PARK RESERVOIR 

R ~ H N o ~ ~  

BLACK BUlTE DAM AND LAKE 
STONY CREEK, CALIFORNIA 

PERTINENT DATA (CONTINUED) 

STONY GORGE RESERVOIR 

Stream ........................................... Little Stony Creek 
Location.. ....................................... Near Lodoga, Calif. 
Drainage area.. ......................................... 102 sq miles 
Capacity.. .............................................. .50,900 ac-ft 
Surface area ............................................. 1,820 acres 
Gross pool elevation.. ................................ 1,199.68 ft. msl 

Dam 

Spillway 

 
 
 
 
 

Outlet Works 

 
 
 
 

Stream ................................................. Stony Creek 
Location ............................................ Elk Creek, Calif. 
Drainage area.. ........................................ ,301 sq miles 
Capacity ................................................ .50,000 ac-ft 
Surface area ............................................. 1.300 acres 
Gross pool elevation.. ................................. .841.0 feet msl 

Dam 

 
 
 
 
 

Ounet Works 



NOTICE TO USERS OF THIS PWNUAL 

Regulations speci fy  t h a t  t h i s  Water Contro l  Manual be published i n  
1oosel.eaf fornl, and on ly  those e c t i o n s ,  o r  pa r ts  thereof ,  requj.r ing changes 
w i l l  be revised and p r in ted .  Therefore t h i s  copy should be preserved i n  g~lod 
cond i t i on  so t h a t  i n se r t s  can be made t o  keep t h i s  manual cur rent .  
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I - INTRODUCTION 

1-01. CIUTHORIZCITION 

The Black But te  [)am and Lake Water Contro l  Manual, Stony Creek, 
Ca l i f o rn i a ,  i s  an appendix t o  the Sacramento River Basin Master Water Contro l  
Manual. I t  i s  prepared i n  accordance w i t h  ins t ruc t ions  contained i n  ER 
1110-2-240, EM 1110-2-3600, and ETL 1110-2-251, a l l  pe r ta in ing  t o  requirements 
f o r  repor ts  on reservo i r  regul.at ion, 

1-02. PURPOSE AND SCOPE 

This manual provides the de ta i l ed  p lan f o r  water con t ro l  and 
management a t  the Black But te  Dam and Lake Pro jec t  which i s  located on Stony 
Creek about 9 mi les wester ly  from the town of Orland, Ca l i f o rn i a .  A map o f  
the Black But te Lake area i s  shown on P la te  1 .  Location o f  the p ro j ec t  i s  
shown on P la te  2 .  A po r t i on  o f  the mate r ia l  used i n  preparat ion o f  t h i s  
repor t  was furnished by the Mid-Paci f ic  Region o f  the U.S. Bureau O f  
Reclamation and the Orland Un i t  Water Users' Associatj.on. A desc r ip t ion  o f  
the o v e r a l l  Sacramento River Basin p lan o f  f l ood  con t ro l  i s  g iven i n  the 
Master Water Control Manual, Sacramento River Basin, Ca l i f o rn i a .  

1-03. RELCITED MCINUALS AND REPORTS 

Related manuals and repor ts  are  as fo l l ows :  

Manuals 

T i t l e  Date - 
Master Manual o f  Reservoir Regulat ion March 1959 

Sacramento River Basin, C a l i f o r n i a  
Reservoir Regulat ion Manual f o r  Ju ly  1963 
Black But te Pro jec t ,  Stony Creek, C a l i f o r n i a  

Black But te Lake Stony Creek, Ca l i f o rn i a  
Reservoir Regulat ion Manual. 

Related Reports 

T i t l e  

Operat i o n  and Maintenance Manual 

Black But te  Lake Spil.lway Adequacy Studies 

March 1971 

Date - 
December 1983 

March 1980 



Des iqn Memoranda 

Title Date - 

No. 

No. 

No. 

1 - Hydrology 01. May 1957 

2 - Real Es ta te  19 December 1958 

3 - Relocat ions 
Supplement No. 1 

01 February 1958 
15 November 1960 

4 - Dam and Appurtenances 
Supplement No. 1 
Suppl.ement No, 2 

01. January 1959 
15 March 1959 
06 October 1959 

No. 5 - Admin is t ra t ion  and 
U t i l i t y  Bldgs 01 May 1958 

6 - Pre l iminary  Recreat ion 
and Managenlent Plan 
Supplement No. 1 

(Rev 9 June 1961) 

No. 
30 January 1959 
14 A p r i l  1961 

No. 

No. 

7 - Reservair Regulat ion 

07 dugust 1959 
08 March 1960 

8 - General Design 
Supplement No. 1 

9 - Reservoir C lear ing  No. 

No. 

No. 

15 January 1360 

10 - Master Plan w i t h  Appendix C March 1962 

11 - Operators Quarters and 
F a l l o u t  P ro tec t i on  

15 November 1962 

13 - Master Plan No. February 1977 



1-04. PROJECT OWNER 

Black But te Dan and Lake i s  owned by the U. S. Army Corps o f  
Engineers. 

1-05. OPERATING ffiENCY 

Black But te  [)am and I...ake, inc lud ing rec rea t ion  features, i s  operated 
and maintained by the U.S. Army Corps of Engineers, Sacramento D i s t r i c t ,  
Duties re la ted  t o  con~Lrol o f  ouLflows a re  performed by the Park Manager o r  by 
a designated Damtender.   

 
 
 

1-06. REGULATING KENCIES 

 





II - DESCRIPTION OF PROJECT 

Black Bu t te  Dam and L.ake i s  on Stony Creek about 9 mi les  west o f  
Orland, C a l i f o r n i a .  Black Bu t te  Dam i s  located i n  Tehama County 
approximately 22 n1i l .e~ downstream froni Stony Gorge Dam, arid 23 m i  l.es upstream 
from i t s  confluence w i t 11  the  Sacramento R iver .  The l o c a t i o n  o f  t he  dam w i t h  
respect  t o  t h e  Stony Creeek bas in  i s  shown on P l a t e  2 .  Primary access t o  the  
p r o j e c t  i s  a f fo rded by a good two-lane, paved, county road From the c i t y  o f  
Orland, This county road connects a t  Orland wi.th I n t e r s t a t e  Route 5, a major 
nor th-south freeway route .  

2-02. PURPOSE 

The p r o j e c t ,  comprising Black But te  Dan) and Lake was author ized f o r  
f l o o d  c o n t r o l  and o the r  purposes. Operat ion o f  t he  p r o j e c t  a f f o r d s  f l o o d  
p ro tec t i on ,  i r r i g a t i o n  water supply, r e c r e a t i o n  oppor tun i t i es  and f u t u r e  
hydropower. Black Bu t te  Lake provides up t o  a maximum f l o o d  c o n t r o l  space 
rese rva t ion  o f  137,000 ac re - fee t  du r ing  the  w i n t e r  months, a p o r t i o n  o f  which 
can be s a t i s f i e d  by empty space i n  Orland U n i t  Water l isers '  Associati.on East 
Park and Stony Gorge Reservoi rs .  The p r o j e c t  provides f o r  a minimum pool  o f  
6,640 acre- fee t  f o r  sediment and f i s h e r y  values. 

2-03. PHYSICAL COMPONENTS 

The p r i n c i p a l  fea tures  o f  Black Bu t te  Dam were completed i n  August 
1963. a t  f   .  f  e  

A t  gross pool,  t h e  water-surface area o f  t he  r e s e r v o i r  i s  4,450 acres 
and 6 .8  mi les  long w i t h  a shorel. ine o f  about 40 mi les .  Area-capacity curves 
f o r  t h e  r e s e r v o i r  a r e  shown on Chart A - - 1  i n  E x h i b i t  A ; ,  Chart A....2 i s  an 
area-capacity t a b l e .  Water-surface e levat ions  o f  Black Bu t te  Lake a t  
selected storage l e v e l s  are :  

--- Storage .... Lev!  

I n a c t i v e  pool-bottom f l o o d  c o n t r o l  
space (6,640 acre- fee t )  
Gross Pool (143,700 acre- fee t )  

E levat  i o n  
(Feet., -M?L) 

Spi l lway design f l o o d  poo l  (354,000 acre- feet)  509.8 



a. Outlet Works.  f   
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b. Spillway. The spillway i s  located adjacent t o  the l e f t  abutment o f  
the dam,   t  

Discharge capacity a t  elevation 509.8 fee t  MSL i s  76,600 c f s .  Exhib i t  A, 
Chart A-4 shows the spillway ra t ing  curve f o r  Black Butte Dam. 

c. Power Plant. 

 



 

 

 

 
 

2-04. RELRTED CONTROL F X I L I T I E S  

The f lood contro l  operation o f  Black Butte Lake i s  essent ial ly 
independent o f  ex is t ing  reservoir  projects, except f o r  coordination w i th  
Stony Gorge and East Park reservoirs upstream as indicated on the f lood 
contro l  diagram. When feasible, however, Black Butte Lake w i l l  be o p e r a i d  
t o  provide the maximum practicable assistance i n  preventing damage from high 
flows on Sacramento River below the mouth o f  Stony Creek, a t  the head o f  the 
Sacramento River Flood Control Project.  This project comprises a 
comprehensive system of levees, overflow weirs, drainage pumping plants, and 
f lood bypass channels, extending along the Sacramento River from C o l l i n s v i l l e  
near i t s  mouth i n  Suisun Bay, upstream t o  O r d  Bend.  

2-05. REAL ESTATE ACQUISITION 

The Federal Government has acquired project: lands to ta l i ng  8,917.5 
acres o f  which 8,074.0 acres are held i n  fee and 843.5 acres are i n  
easements. The guide taking l i n e  f o r  fee acquis i t ion was contour elevation 
473.5 MSL (gross pool) blocked out along section l ines o r  quarter section 
l ines  t o  f a c i l i t a t e  acquis i t ion and t o  prevent leaving re la t i ve l y  unusable 
residuals. The flowage easemel-~t guide taking l i n e  was contour elevation 
492 $ 0  MSl.. However, most of the land ly ing  between elevation 473.5 MSL and 
elevat ion 492.0 MSL. i s  steep and precipitous, and flowage easements were 
impractical except i n  the upper reaches o f  the reservoir .  Land use 
a l loca t ion  i s  shown on Plate 10. 

2-06. PUBLIC F X I L I T I E S  

Improvements o f  the land and water areas f o r  public purposes are 
authorized by Section 4 of the Flood Control Act o f  1944 as amended. Most 



recreational use o f  Black Butte Lake presently occurs i n  and or iginates from 
.the developed northern and eastern shores o f  the lake w i th  some uses 
occurring a t  the undeveloped Burris Creek, Squaw Point, Nomlaki Coves, and 
Grizzly F la t  Recreation Areas on the western shore (see Plate 11). A f u l l  
spectrum o f  water-oriented and other recreation i s  available a t  Black Butte 
Lake which includes f ishing, picnicking, camping, pleasure boating, water 
ski ing, swimming, off-road mot;orcycling, hunting, and sightseeing. These 
a c t i v i t i e s  are expected t o  be continued and enhanced under the proposed 
development plan detai led i n  Design Memorandum No. 13, dated February 1977, 
"Black Butte Lake Master Plan." Opportunities f o r  h i s to r i c  and environmental 
interpretat ion, hiking, biking, and natural t r a i l s  i s  also provided. 
Recreation f a c i l i t i e s  current ly available a t  Black Butte Lake include: 

TClBLE 1 
MAJOR RECREATION FACILITIES 

Area 
Facility 

: Camp :Picnic :Launch :Restroom Facilities : Parkinq 
: sites11 :Sites :Lanes : Flush : Portable :Car:Car-Trailer 

Overlook 4 2 1 110 

Eagle Pass 2 1 2 1 4 47 70 

Orland Buttes 3 5 2 2 40 45 

Buckhorn 

Lower Stony 
Creek 

NOTE: 11 Additional camping includes two group camp areas. 



Ill - HISTORY OF PROJECT 

3-01. AUTHORIZATION 

The Black But te  Pro jec t  was authorized as pa r t  o f  the comprehensi.ve p lan 
o f  development For the Sacramento River Bas i n ,  Ca l i f o rn i a ,  by .tlw F lrjocl 
Cont ro l  Act o f  1944 (Publ ic  Law 534., December 22, 1944, 78th Congress 2d 
Session), the per t i nen t  po r t i on  which fo l lows:  

, " # - .  " . . .  

" .  , . The p ro jec ts  f o r  the control. o f  f loods and o ther  purposes on the 
Sacramento River, Ca l i f o rn i a ,  adopted by the hcts approved 1 March 1.917, 
15 May 1928, 26 August 1937 and 18 August 1.941, are  hereby modi.fied 
subs tan t ia l l y  i n  accordance w i t h  the recommemlat ions o f  the Chief o f  
Engineers i n  House Document 649, Seventy-ej.ght Congress, second session, 
a t  an estimated cost  o f  !$50,100,000; and ' i n  add i t i on  t o  previous 
author iza t ions there  j.s hereby authorized t o  be appropriated the sum 
$15,000,000 f o r  the prosecution o f  the modif ied pro jec ts  . . . "  

I n  t h a t  document a reservo i r  capacity o f  1.60,000 acre- f ee t  was recommended. 
However, au thor i z ing  l e g i s l a t i o n  tJi.d not  i d e n t i f y  an agency responsi.ble Tor 
mainta in ing the channel capacity o f  Stony Creek t o  1.5,000 c f s  below Black 
But te  Dam. 

The basic 1egis lat j .on r e l a t i n g  t o  the developnient o f  reservoj.r areas under 
the con t ro l  o f  the Department o f  the hrrny For rec rea t iona l  purposes i s  
contained i n  Section 4 o f  the Flood Contro l  Act o f  1944, as amended by Section 
207 o f  the Flood Cont ro l  Act o f  1962, as f u r t h e r  amended by Section 2 o f  (;he 
L a d  and Water Conservation Fund Act o f  1965. The amended Section 207 
provides au tho r i t y  For the Chief o f  Engineers, under supervision o f  the 
Secretary o f  the Army, t o  construct ,  maintain, and operate pub1.i.c park and 
rec rea t ion  f a c i l i t i e s  f o r  water resource p ro jec ts  under the con t ro l  o f  \.he 
Department o f  the Army. 

3-02. PLANNING AND DESIGN 

P r i o r  t o  au thor i za t ion  o f  the 0l.ack But te Pro jec t ,  considerat ion was 
g iven t o  levees and channel improve~ilent p ro j ec t  and t o  using several s~ i l a l l  
upstream reservo i rs  as a l . ternat ives t o  the Black But te Pro jec t .  lhese plans 
were re jec ted  because the required f l ood  p ro tec t ion  cot.11.d be provided more 
e f f e c t i v e l y  and more economical.ly by storage i n  Black But te Reservoir.  

Studies and invest igat ions subsequent t o  p ro j ec t  au thor i za t ion  resu l ted i n  
changes i n  the p ro j ec t  document p1.an. The pr inc ipal .  changes, b r i e f l y  
summari.zed below, were based p r ima r i l y  on add i t i ona l  geologic data, extensive 
studies o f  a l t e r n a t i v e  plans, cost comparisons f o r  the various pl.ans studied , 
and economic studies o f  he ight  o f  dam versus wid th  o f  sp i l lway .  

a. Main dam. o  
   

For purposes o f  
greater  s t a b i l i t y ,  the ax i s  o f  the main dam was arched upstream i n  l i e u  o f  Lhe 
s t r a i g h t  alignment i n  the p ro j ec t  document. 

b. Dikes.  .  



c. Spillway. The proposed spj.l.l.way described i n  the  

 
 

d. Outlets. I n  the p ro jec t  document pl.an, f lood-.control and i r r i g a t i o n  
ou t l e t s  were separate w i t h  the f lood-conkrol o u t l e t  (cons is t ing o f  two 18-foot 
diameter concrete-.l ined tunnels) through the l e f t  abutment d ischarging i n t o  a 
common s t i l l i n g  basin w i t h  the spi l lway,  and the i r r i g a t i o n  o u t l e t  (cons is t ing 
o f  a 5-.foot diameter concrete--l ined tunnel)  through the r i g h t  abutment. The 
adopted pl.an provides r  a  d  l   n  t  

3-03. CONSTRUCTION 

Construct ion o f  the main dam and appurtenances was i n i t i a t e d  i n  June 
1960. Closure O F  the dam was i n i t i a t e d  17 July 1362 and was completed 15 
November 1362. The overal.1 p ro jec t  was completed, except f o r  minor recreat ion 
features, dur ing August 1963. Storage was i n i t i a t e d  i n  October 1963. The 
Orland Buttes Campground and Eagle Pass Day Use Area, were opened t o  the 
pub l i c  on 1 June 1964. The Buckhorn Recreation area was completed i n  1966. 
Construct ion o f  the powerplant was s tar ted i n  1986. 

3-04. RELATED PROJECTS f"\, 

a. ORLMD PROJECT. 'The Orland Project ,  one o f  the o ldest  federa l  
reclamation p ro jec ts  i n  the country and one o f  the f i r s t  undertaken i n  
Ca l i fo rn ia ,  was authorized by the Secretary o f  the I n t e r i o r  i n  October 1907 
and construc2;ed by the U,S. Bureau o f  Reclamation. Water was de l ivered t o  the 
f i r s t  farm un i t s  i n  1.91.0. The 0rl.and Pro jec t  consists p r ima r i l y  o f  two 
reservo i rs  upstream from Black But te Ilam (East Park and Stony Gorge); three 
main d ive rs ion  s t ruc tures (Rainbow Divers ion Structure, North Divers ion Dam 
and South Canal Intake);  and an i r r i g a t i o n  d i s t r i b u t i o n  system located 
downstream o f  Black But te Dam. The p ro jec t  faci1. i . t i .e~ are  owned by the Bureau 
o f  Reclamation and since October 1954 have been operated by the Orland Un i t  
Water Users' Associat ion under contract  w i t h  the Federal Government. 
I r r i g a t i o n  releases .From East Park are  routed through Stony Gorge Dam and then 
t o  Black But te Dam where p ro jec t  water i s  d iver ted e i t h e r  t o  the Orland 
Pro jec t  South Canal o r  released down Stony Creek f o r  d i ve rs ion  t o  Orland 
Pro jec t  North Canal. Annual d ivers ions f o r  the p ro jec t  average 108,000 
acre-feet w i t h  a current  l e v e l  o f  development o f  17,000 i r r i g a t e d  acres. 
Ul t imate l e v e l  o f  development i s  estimated a t  21,000 acres. 

Stony Gorge Dam and Reservoir i s  located on Stony Creek approximately 
22 mi les upstream from Black But te [lam.  

 
 
 
 
  
 



 
 

 
A t  e l e v a t i o n  841 

f e e t  MSL t h e  r e s e r v o i r  has a capaci ty  o f  50,400 acre- fee t .  

Approximately 18 mi les upstream from Stony Gorge Dam on L i t t l e  Stony 
Creek, i s  East Park Dam and Reservoir.  The dam, completed i n  1910, i s  a 
concrete arch  g r a v i t y  s t ruc . tu re   a t  the c r e s t  
(e leva t ion  1,201.7 f e e t  MSL..), Maximum storage capaci ty  o f  East Park Reservoir 
i s  50,900 acre--fec;L a t  wa2;er surface e leva t ion  1,139.7 f e e t  MSL. The 
corresponding sur face area i.s 1,820 acres.    

The Rainbow D ive rs ion  Dam on Stony Creek i s  located about 3 mi les  
west o f  t he  town o f  Stonyford.  I t s  f u n c t i o n  i s  t o  d i v e r t  p a r t  o f  t he  h igh  
f l o w  o f  Stony Creek i n t o  the  7 m i l e  long East Park Feed Canal. and thence i n t o  
East Park Reservoir t o  supplement the  n a t u r a l  i n f l o w  t o  t h e  r e s e r v o i r .   

 
 Maxintum storage capaci ty  i s  50 

acre- feet  a t  water sur face e l e v a t i o n  1288.7 f e e t  MSL. Maxinlum capaci ty  o f  the  
East Park Feed Canal. i.s 250 c f s .  

'The Northsj.de D ivers ion  Dan1 an Stony Creek i s  located approxintately 4 
mi les  below Black But te  Dam. I t s  f u n c t i o n  i s  t o  d i v e r t  water i n t o  the  
headworks o f  the  Nor th  Canal. 

 Maximum storage capaci ty  i s  50 ac re - fee t  a t  water 
sur face e l e v a t i o n  313.0 f e e t  MSL. Maximum f l o w  requirements f o r  the Nor th  
Canal a r e  150 c f s .  

The cons t ruc t i on  o f  Black But te  Dam repl.aced the  e x i s t i n g  Southside 
D ivers ion  Dam O F  the  Orland Pro jec t .  Present ly ,  the 0rl.and South Canal 
i r r i g a t i o n  requirements a r e  d i v e r t e d  i n t o  an i r r i g a t i o n  wet w e l l  through s l o t s  
i n  the  r i g h t  s ide-wal l  o f  t l ie  : : : l e t  s t r u c t u r e  o f  Rl.ack Bu t te  Dam j u s t  
upstream front t he  f 1.i.p bucket.   

.. Maximum capacj.t-y o f  the  South canal i.s 
530 cFs. 

A d i s t r i b u t i o n  system constructed as p a r t  o f  t he  Orland F1roject 
cons is ts  o f  39 mi les  o f  canal w i t h  a capaci ty  o f  50 .to 300 cFs and 100 mi les 
o f  l a t e r a l s  w i t h  a capacj,t;y o f  less  than 50 c f s .  



b. TEHEIMEI-(XKUSEI CMEIL. The Tehama--Colusa Canal i s  part  o f  the 
Sacramento Canals Unit  of the U . S .  Bureau o f  Reclamation's Central Valley T 

1 

Project (CVP).  The Sacramento Canals Unit, authorized i n  1950, was designed 
t o  provide i r r i g a t i o n  water i n  the Sacramento Val ley, p r inc ipa l l y  i n  Tehama, 
Glenn and Colusa Counties. In addit ion t o  the Tehama--Colusa Canal, the Unit  
consists o f  the Red B lu f f  Diversion Dam, Corning Pumping Plant and Canal. The 
Red B l u f f  Diversion Dam on the Sacramento River about 2 miles southeast o f  Red 
R lu f f  d iver ts  water from Lhe Sacranjento River to the Corning and the 
Tehama-Colusa Cana1.s. 

The Tehama--Colusa Canal extends a distance o f  113.4 miles from the 
Red B l u f f  Diversion Dam through Glenn and Colusa Counties and terminates i n  
Yo10 County south o f  the town o f  Dunnigan. I n i t i a l  capacity i s  2,530 cfs  
diminishing t o  1700 cfs  al: the ter.minus.  

  The upper reaches o f  the 
canal also provide f i s h  f a c i l i t i e s  by use o f  1.6 m i l l i o n  square fee t  o f  
special. gravel.-bottomed portions o f  the canal. f o r  salmon spawning areas. 

The canal crosses Stony Creek a t  approximately canal mile 30 w i th  a 
siphon about 3 miles east o f  In te rs ta te  Route 5. The canal has the capabi l i ty  
o f  releasing up t o  350 cfs i n to  Stony Creek through a was.teway For use i n  
Glenn-.Col.usa I r r i g a t i o n  Dj .s t r ic t ls  Main Canal. I n  addit ion, water can be 
released from the Tehama-Colusa Canal t o  the Main Canal a t  several locations 
fur ther  downstream t o  provide CVP water t o  the D i s t r i c t .  

c .  GLENN-COLUSA IRRIGEITION DISTRICT. The Glenn-Colusa I r r i g a t i o n  
D i s t r i c t  i s  locatecl i n  the Central port ion o f  the Sacramento Valley on the m 
west side o f  the Sacramento River. The D i s t r i c t  serves some 175,000 acres o f  
farmland extend j.ng from northeastern Glenn County near Hanbi l t o n  Ci ty  a t  the 
north t o  below Williams i n  Colusa County a t  the south. 

The D i s t r i c t ' s  65 mile-long Main Canal. d iver ts  water i n t o  a complex 
system o f  some 420 miles o f  la tera ls ,  taking i t s  p r inc ipa l  supply from the 
Sacramento River and a I. imited supplemental divers ion from Stony Creek v i a  
Black Butte releases and/or 'Tehama-Colusa Canal. The D i s t r i c t  has entitlement 
t o  a base supply o f  720,000 acre-feet from the natural flows o f  the Sacramento 
River and a 105,000 acre feet o f  contract water from the Bureau o f  
Reclamation's Central Valley Project (CVP) . 

 
     The 

D i s t r i c t  does not have a permanent struc:ture across Stony Creek %or passage o f  
canal waters; instead a t  the beginning o f  each i r r i g a t i o n  season, usual.ly the 
end o f  March, the D i s t r i c t  constructs a gravel dam across Stony Creek a t  the 
Main Canal crossing (canal mile 7.2).  To complete the passage water the Stony 
Creek gates on downstream side o f  the canal crossing are opened a t  t h i s  time. 
A t  the conclusion o f  the i r r i g a t i o n  season, usually November, the dam i s  
breached and the Stony Creek gates closed. 

CVP Contract water i s  provided t o  the D i s t r i c t  from the Sacramento 
River through the main pumping p1.ant; from the Tehama Colusa Canal i n to  Stony 
Creek o r  by two in te r t i es  between the T'ehama Colusa and the Main Canal , and 
from Black Butte releases to  Stony Creek. 



3-05. MODIFICATIONS TO REGULATION 

a. The present f l ood  con t ro l  storage was nlodified t o  conform t o  
the area - capacity tables developed i n  1978 from 19/7 a e r i a l  mapping. Due 
t o  sedimentation the capacity a t  Black But te  Lake a t  gross pool has been 
reduced from 160,000 acre f e e t  t o  143,700 acre feet ,  and the maximum f lood 
con t ro l  reservat ion reduced from 150,000 acre f ee t  t o  137,000 acre feet ,  o r  a 
reduct ion o f  13,000 acre f e e t .  

b. A var iab le  release schedule based on peak in f low f o r  the 
current  f l ood  event and the percentage o f  required f lood con t ro l  reservat ion 
t h a t  has been used was developed t o  help reduce downstream bank erosion. 

c. Based on actua l  f l ood  con t ro l  and i r r i g a t i o n  needs and 
operat ional  experience over the l a s t  20 years the Flood Control  Diagram was 
modified so t h a t :  

(1) The f lood  con t ro l  space increases uni formly from a 
zero requirement on 1 September up t o  a maximum 
reservat ion by 137,000 acre. f ee t  by 30 November, w i t h  a 
minimum reservat ion o f  106,400 acre-feet being required 
from 10 November t o  23 January. The previous diagram had 
a draw down per iod ko the required space by 1 October w i t h  
a minimum reservat ion o f  75,000 acre-feet  a lso  required by 
t ha t  date. 

(2) The condi t iona l  f l ood  con t ro l  reservat ion up t o  a 
maximum o f  137,000 acre f e e t  goes from 30 November t o  20 
March, decreasing again t o  zero on 15 June. On the 
previous diagram the maximum reservat ion ran from 1 
October t o  15 March. 

d .  The amount o f  c red i tab le  f l ood  con t ro l  space i n  Stony Gorge 
Reservoir was l i m i t e d  t o  storage below the crest  e levat ion o f  the gated 
sp i  1 lway . 

3-06. PRINCIPAL REGULCrrION PROBLEMS 

One problem experienced i n  operat ion o f  Black Butte Lake i s  down- 
stream bank erosion and sloughing due t o  f l ood  con t ro l  releases. Through the 
years an a l l u v i a l  f an  has b u i l t  up i n  the 24 mi le  reach o f  Stony Creek 
between Black Butte Dam and the Sacramento River. I n  t h i s  reach Stony Creek 
f lows i n  a meandering pat tern,  eroding mater ia ls from the bank and channel 
bottom carry ing most o f  these mater ia ls f u r t he r  downstream. H i s t o r i c a l l y ,  
erosion has always been a s i g n i f i c a n t  probl.em i n  Stony Creek; however, 
erosion charac te r i s t i cs  o f  the stream were changed by construct ion OF Black 
Butte Dam i n  1963. Construct ion o f  the dam has resul ted i n  reducing h igh 
f lood  f lows t o  a maximum cont ro l led release o f  15,000 c fs  and i n  trapping 
almost a l l .  sediment flows from the upstream drainage basin. 

The e f f ec t s  t ha t  Black Butte Darn has had, and w i l l  continue t o  have 
on downstream erosion, cannot be s p e c i f i c a l l y  i d e n t i f i e d  due t o  the l im i t ed  
t ime t h a t  the (lam has been i n  operation. However, i n t e rp re ta t i on  o f  a e r i a l  
photographs r e f l e c t i n g  pre- and post--Black Butte condit ions ind ica te  t h a t  the 
erosion problem was more widespread p r i o r  t o  construct ion o f  Black Butte Dam. 



These photos show that  p r i o r  t o  Black Butte Dam the channel was considerably 
wider i n  cer ta in  areas and that  channel lands have been reclaimed i n  those T 

areas and converted t o  pr imar i ly  agr icu l tu ra l  use. This reduction i n  -. 
magnitude o f  erosion appears t o  be a resu l t  o f  f lood flows being control led 
t o  a release o f  15,000 cfs  o r  less by Black Butte Lake. Since such flows 
have been contained w i th in  the main channel, erosion has occurred only along 
the primary channel banks a d  does not extend t o  the outer l i m i t s  o f  the 
meander b e l t .  The a e r i a l  photographs inspected also showed that  although 
there has been an overa l l  improvement, presently the most c r i t i c a l  erosion 
area i s  located i n  the reach from Black Butte Dam t o  a point  about 4 miles 
downstream. 

Although f lood control  releases are allowed up t o  15,000 cfs  the 
erosion problem becomes apparent when f lood control  releases exceed 5,000 
c fs .  To help reduce the erosion ra te  a release schedule was developed f o r  
Black Butte Lake, shown on the Flood Control Diagram Chart A-10. Essential ly, 
releases are l imi ted up t o  5,000 cfs  u n t i l  inf low has exceeded 10,000 cfs, 
then releasing one-half o f  inf low up t o  maximum release o f  15,000 c fs .  I n  
addit ion, the releases from Black Butte are held constant f o r  less than a day 
and then e i ther  increased o r  decreased, since i t  appears that  a  s u s t a i ~ ~ d  
release aggravates the erosion problem. 

Since construction o f  Black Butte Dam, two spil lway flows have 
occurred. The f i r s t  spil.l.way f low occurred from 2 March t o  5 March 1983 wi th  
a peak flow o f  1,600 cfs .  The second s p i l l  occurred during the period 
17-20 February 1986 w i th  a maximum flow over the spillway o f  3,900 c fs  on the 
18th.  

A correct ive act ion plan was developed i n  1986 t o  l i m i t  spi l lway 
flows u n t i l  the permanent spillway f i x  can be accomplished. The plan 
consists o f  a  preventative concrete treatment (dental measures) t o  the 
spil lway t o  slow erosion o f  the remaining spillway surface should addit ional  
f low occur and a nlodif ied reservoir operation plan t o  lessen the probabi l i ty  
o f  addit ional  spi l lway flows. 

Discussion o f  the proposed dental measures and the modified 
operation plan i s  contained i n  Exhib i t  C. This modified operation contained 
i n  the Exhibi t  i s  designed t o  be used i n  conjunction w i th  Exhib i t  A and 
charts 13-9 and A-10 i n  the inter im period u n t i l  a  complete spil lway f i x  has 
been accomplished a t  which time i t  i s  t o  be discarded. 



IV - WATERSHED CHARACTERISTICS 

4-01. GENERAL CHARKTERISTICS 

The Stony Creek Basin above Black Bu t te  Dam i s  an L--shaped area o f  
741 square mi les  on the  eastern slope o f  the  Coast Range and i s  located about 
midway a long t h e  western edge o f  t he  Sacramento R iver  Basin, as shown on 
P l a t e  2 .  R is ing  near the  c r e s t  o f  t he  Coast Range a t  about 7,000 f e e t  MSL. 
e levat ion ,  t h e  several  f o r k s  o f  Stony Creek f l o w  eas te r l y  about 16 mi les  down 
slope, j o i n i n g  as they reach a broad n o r t h  and south upper v a l l e y .  Stony 
Creek f lows n o r t h e r l y  through t h i s  val. ley f o r  1.6 m i l s  and :i.s jo ined by 
numerous o the r  t r i b u t a r i e s ,  t he  l a r g e r  o r i g i n a t i n g  t o  the  west. I t  .l;lien 
f lows around t h e  nor thern  end o f  a low r i d g e  which separates t h i s  upper 
v a l l e y  from the  main Sacramento Va l l ey .  The dam s i t e  i s  a t  the  nor thern  end 
o f  t h i s  r i d g e .  Below Black Bu t te  Dam, Stony Creek f lows easter1.y across a 
s lop ing  p l a i n  f o r  24 mi les  t o  j o i n  the  Sacramento R iver  near the  head o f  the 
levees o f  t h e  Sacramento R iver  Flood Con t ro l  P ro jec t .  The overal.1 sl.ope o f  
Stony Creek above Black Bu t te  Dam i s  approximately 90 f e e t  per  mi le ,  ranging 
f rom 10 f e e t  per  m i l e  i n  the  lower reaches t o  more than 400 f e e t  per  mi1.e i n  
the  upper t r i b u t a r i e s .  E leva t ion  ranges from 400 f e e t  a t  t l ie  dam t o  6,500 
f e e t  i n  the  headwater regions.  The p r o f i l e s  o f  t he  p r i n c i p a l  streams o f  the  
Stony Creek system a r e  shown on P l a t e  13 .  

The mountain slopes have a moderate f o r e s t  cover o f  p ine  anJ f ir. 
In termedia te  e levat ions  support oak, manzanita, and chapar ra l .  Low 
elevatj.ons, i nc lud ing  the  val.1.e~ f l o o r ,  have sparse brush w i t h  wil.lows, 
cottonwoods, and t u l e s .  Grass covers many slopes, and most o f  the  v a l l e y  and 
f o o t h i l l  area i s  used f o r  range ].and t o  graze c a t t l e  and sheep. An estimated 
10 percent o f  t he  area i s  c u l t i v a t e d .  

4-02. TOPOGRAPHY 

The topography i s  mountainous w i t h  steep t o  p rec ip i tous  slopes along 
the  wes'l;ern edge o f  t he  bas in  and s teep ly  r o l l i n g  t o  gen t le  slopes i n  the 
v a l l e y .  The watershed o f  Stony Creek ranges i n  e l e v a t i o n  from about 200 f e e t  
MSL i n  the  Sacramento Va l l ey  t o  over  7,000 f e e t  MSI.. i n  the  ritlgcls and peaks 
o f  t h e  i n t e r i o r  Coast Range. F i f t y  percent o f  t he  area i s  above e l e v a t i o n  
2,000 f e e t  MSL but  on l y  seven percent i s  above 5,000 f e e t  MSL. Topography 
and area e l e v a t i o n  curves a r e  shown on Plates 12 and 14, respec t i ve l y .  
Elevat ions around the  dam and r e s e r v o i r  area va r ies  from e l e v a t i o n  385 f e e t  
NSL t o  about e l e v a t i o n  1100 f e e t  MSL-, w i t h  t h e  h i l l s  slopj.ng grad~ia1l.y 
towards the  Sacramento Va l l ey .  

4-03. GEOLOGY AND SOILS 

The Stony Creek Basin i s  under la in  by a massive volcanic forn~ati .on 
covered by layers  o f  impervious shales, sandstones, and conglomerations. The 
vo lcan ic  fo rmat ion  and t h e  o v e r l y i n g  sedimentary s t r a t a  d i p  steeply toward 
the  Sacramento R iver .  'The v a l l e y  p l a i n  i s  comprised o f  th ree d i f f e r e n t  
groups o f  sedimentary depos i ts .  The Lower group, whj.ch va r ies  from zero 
th ickness a t  the  f o o t h i l l s  t o  2,000 f e e t  i n  the Sacramento Va l ley  i s  
predominately impervious c l a y  w i t h  occasional g rave l ,  s i l t ,  sand, and t h i n  
vo lcan ic  depos i ts .  The intermediate groups a re  composed o f  sub-roui?ded 
grave ls  and clayey sands w i t h  some hardpan and carbonate cement. The 
th ickness va r ies  from a few f e e t  a t  f o o t h i l l s  t o  100 f e e t  near the  mouth o f  



Stony Creek. Tlie top layer  o f  deposits, which averages 25 f ee t  t h i c k  i s  
composed o f  sands, sj.l.ts, and clayey s j . l ts ,  w i t h  small grave l .  This layer,  
w i t h  lesser thickness, extends up the mountains sides o f  the Coast Range. 

The s t r uc tu ra l  geology o f  the foothi l .1 region has escaped the e f f ec t s  o f  
intense f o l d i ~ i g  and f a u l t i n g  t y p i c a l  o f  the Coast Ranges t o  south and west. 
The underlying forniat ions have been up1 i f t e t j  somewhat r esu l t i ng  i n  a gent le  
east d i p  w i t h  l i t l e  known warping. Minor f a u l t i n g  and j o i n t i ~ i g  occur 
l o c a l l y  . 

The dam, reservo i r  area, and surrounding areas feature low, rounded 
h i l . 1 ~  which have been formed by erosion o f  s o f t  Ter t ia ry  and Quanterary 
continental. deposi ts.  The h i l l s  are general ly  smooth and have moderate t o  
steep slopes w i t h  the exception o f  a prominent protruding bu t te  extending 
from the dani s i t e  upstream (west) one mi le  and southward about 5 mi les.  The 
bu t te  i s  formed by a res i s t an t  caprock o f  basal t  which protects the so f t e r  
underlying formations. The va l ley  sides are strewn w i t h  basal t  blocks i n  
various stages o f  slumping, from those j us t  beginning t o  move away from the 
basa l t  mass, t o  the ones which have moved dbwnslope t o  the va l ley  f l o o r .  

There i s  only a t h i n  mantle o f  res idua l  s o i l  on the mountainous 
po r t i on  o f  the basin, w i t h  occasional rock outcrop. So i l s  i n  the f o o t h i l l s  
and va l ley  areas are general ly  c lay covered w i t h  shallow deposits o f  grave l  
and sand i n  the v i c i n i t y  o f  the streams. 

4-04. SEDIMENT 

Sediment y i e l d  o f  the basin upstream from Black Butte Dam i s  derived 
From a mixture o f  r e l a t i v e l y  c lea r  out f low from Stony Gorge Reservoir and 
unregulated discharge from the drainage area downstream from the reservo i r .  
Unregulated t r i b u t a r i e s  o f  Stony Creek downstream from Stony Gorge Reservoir 
y i e l d  large amounts o f  sediments dur ing periods o f  storni r uno f f .  Most o f  the 
sediment y i e l d  from t h i s  area i s  from the Grindstone Creek basin; E lk  Creek, 
and North Fork Stony Creek may t ransport  s i gn i f i can t  quan t i t i es  o f  sediment. 

The estimate o f  sedimentation allowance i n  Black Butte Lake i s  based 
p r ima r i l y  on data furnished by the U.S .  S o i l  Conservation Service i n  Special 
Report No. 10, dated Ju ly  1947, t i t l e d  "Reservoir Sedimentation i n  the 
Sacramento-San Joaquin Drainage Basins, Ca l i fo rn ia " .  This estimate i s  based 
on the assumption t ha t  sedimelit i n  Black Butte Lake w i l l  o r i g i na te  la rge ly  
from 440 square miles o f  i t s  drainage area which l i e s  below Stony Gorge 
Reservoir, since almost a l l  sediment o r i g i na t i ng  above t ha t  reservo i r  w i l l  be 
trapped there in .  The average annual sediment in f low was found t o  be 0.22 
acre-foot per square mi le .  The estimated t r ap  e f f i c iency  o f  the reservo i r  
was 94 percent. The same repor t  gives average annual. sediment accumulation 
values per square m i le  of drainage o f  0.10 acre-foot f o r  the 102 square m i le  
area above E:ast Park Reservoir and 0.20 ac're--foot f o r  the 199 square m i le  
drail iage area between East Park Dam and Stony Gorge Dam. Tlie t o t a l  
deposi t ion o f  sediment i n  a 50--year period was estimated a t  4,550 acre f ee t  
w i t h  an average weight 0.F 62 pounds per cubic f oo t  and a composition o f  
clayey s i l t ,  f i n e  sands, and small amounts o f  heavier sands and gravels.  The 
t o t a l  estimated sed i~nent  deposi t  ion represented only 2 . 8  percent o f  the 
i n i t i a l  reservo i r  capacity and wo~11.d not mate r ia l l y  decrease the t r ap  
e f f i c i ency  o f  the reservo i r .  



The U.S.  Geological Survey Water-Supply Paper 1798 dated 1969 t i t l e d  
"Sedimentation i n  Upper Stony Creek Basin, Eastern Flank o f  Coast Range o f  
Northern Cal i forn ia"  indicated that  the average annual ra te  o f  accumulation 
i n  East Park Reservoir during the period 1910-62 was 0.37 acre-foot per 
square mi le o f  drainage area and i n  Stony Gorge Reservoir during the period 
1928-62 i t  was 0.27 acre-foot per square mi le o f  drainage f o r  the area 
between the two dams. Estimates o f  suspended-sediment discharge were made 
from periodic measureme~its a t  Black Butte dams i t e .  Annual sed iment y ie ld  
average was 0.93 acre--foot per square mile during the 6 year period 1957-62 
f o r  the 440 square miles area between Black Butte and Stony Gorge dams. 

A system o f  24 sedimentation ranges have been established a t  Black 
Butte Lake t o  measure sediment deposit ion i n  the reservoir .  Resurveys o f  the 
sediment ranges were made i n  1963, 1966, 1973 and 1984. I n  addit ion, i n  
October 1977 photogrammetric mappi~ig o f  Black Butte Lake was accomplished 
during the h i s t o r i c a l  low pool l eve l .  

The resurvey o f  the sediment ranges made i n  1966 a f t e r  the major 
f lood o f  December 1964-January 1965 showed deposit ion o f  2,730 acre-feet i n  3 
years o r  900 acre-feet per year. That ra te  was about 10 times higher than 
had been predicted from data i n  the 1947 So i l  Conservation report, but was 
not considered t yp i ca l  o f  the average annual ra te  because o f  the large amount 
o f  deposit ion believed t o  have occurred during the 1964-1965 f lood and the 
shortness o f  records. However, the Geological Survey Water Supply Paper, 
1798, seemed t o  bear out that  the rate was higher than o r i g i n a l l y  estimated. 
Area-capacity tables developed i n  1978 from the 1977 a e r i a l  mapping indicated 
tha t  the capacity a t  Black Butte Lake a t  gross pool had been reduced from 
160,000 acre-feet t o  143,700 acre-feet, and the f lood control  reservation 
reduced from 150,000 acre-feet t o  137,000 acre-feet, o r  a reduction o f  13,000 
acre--feet over 15 years. Considering a l l  factors, i t would appear that  the 
sediment rate i s  s ign i f i can t l y  higher than o r i g i n a l l y  estimated, probably i n  
the magnitude o f  7 t o  10 times. 

4-05. CLIMATE 

a. General. Climate i n  the Stony Creek Basin i s  characterized by cool, 
wet winters and hot dry summers. The major proport ion o f  the seasonal 
r a i n f a l l  occurs i n  2 o r  3 o f  the winter months. The seasons are so d i s t i n c t l y  
d i f f e r e n t  that  the period from May t o  October may be termed the dry seasorr and 
November t o  A p r i l  the wet season. The annual sunshine percentage i s  73, 

b. Temperature. Temperatures i n  the val ley are high i n  the summer and 
moderate i n  the winter. During the summer, temperatures have been as high as 
120°F and during the winter as low as 18°F a t  Orland. Temperatures i n  the 
mountains decrease generally w i th  elevation, and the summers are cool. a t  
higher elevations while the winters are cold. 'The monthly d i s t r i b u t i o n  o f  
mean temperatures i n  the Stony Creek Basin and an adjacent area i s  given i n  
Table 2 .  



TCIBLE 2 

NEW MONTHLY TEMPERCITURES 
(Degrees Fahrenheit) 

O r  land Black Butte Dam Covelo 
MONTH (El. 254') (El. 410') (El. 1390') 

January 
February 
March 
Apr i l  
May 
June 
July 
August 
September 
October 
November 
December 
Average annual 
Years record 

thru 1985 

c. Precipitation. Normal annual p rec ip i ta t ion  varies from less than 
18 inches i n  the val ley section t o  over 60 inches i n  the mountains and 
averages about 32 inches over the basin above Black Butte Dam. Prec ip i ta t ion 
usually f a l l s  as r a i n  up t o  the 5,000 foot elevation, and as snow a t  higher n 
elevations, but some storms produce r a i n  up t o  the highest elevation o f  the 
basin, and snowfall occurs as low as the val ley f l o o r  a t  rare in terva ls .  

The areal  d i s t r i b u t i o n  o f  normal annual prec ip i ta t ion i s  shown on Plate 
15. About 87 percent o,F the normal annual p rec ip i ta t ion  f a l l s  during the 
winter months from November through Aprj.1. The normal d i s t r i bu t i on  i s  given 
i n  Table 3, on page I V - 5 .  



TClBLE 3 
MEAN MOIUMLY PRECIPITfiTION 

East Park Res. Stony Gorge Res. Black Butte Dam O r  land 
M T H  (El.  1205') (El .  800') (El .  410') (El .  254') 

Inches: X Inches: X Inches: X Inches: X 

J u l y  0.03 .1 
August 0.17 . 9  
September 0.26 1 .4  
October 1.05 5.5 
November 2.30 12.1  
December 3.50 18.4 
January 4.55 23.9 
February 3.39 17,8 
March 1.94 10.2 
A p r i l  1.14 6 . 0  
May 0 .40  2 . 1  
June 0.31 1 , 6  

Nov- Apr 16.82 88.3 17.43 88.4 18.20 87.0 17.17 86,3 
Annua 1 19.04 100.0 19.72 100.0 20.91 100.0 19.89 100.0 

Years o f  Record 
t h r u  1986 7 6 

d.  Snowfall. Winter snowfa l l  above 5,000 f e e t  e l e v a t i o n  normally 
accumulates u n t i l  t h e  f i r s t  o f  Q p r i l ,  when increasing temperatures mark the  
beginning o f  t he  snowmelt season. Snow f a l l i n g  a t  lower e levat ions  usua l l y  
mel ts  w i t h i n  a r e l a t i v e l y  short: t ime.  On 1 Apri l .  o f  an average year, the  
snowpack a t  6,000 f e e t  e l e v a t i o n  i n  the  Stony Creek Basin has a water 
equ iva lent  o f  19 inches. When snowfall. i s  abnormal1.y heavy, t h e  water 
equ iva lent  may be as much as 150-200 percent o f  average. Representat ive da ta  
on average water equivalents du r ing  t h e  l a t e  w i n t e r  per iod  i s  g i ven  i n  Table 
4. Locat ion  of t he  snow course i s  shown on P l a t e  15. 

TClBLE 4 

AVERSE WATER EQUIVALENT 

Average Water Equivalent 
(inches 

Stat ion Elevation 1 Feb. 1 Mar. 1 Apr. 1 May 
(Feet RSL) 

Anthony Peak -.- 6 ..-- 200 16.7 23.2 29.4 24.4 
S o _ ~ e  DWR Bul le t in  No. 129 1944-1985 ---.......---. 

e. Evaporation. The average h i s t o r i c a l  monthly evaporat ion a t  Black 
Bu t te  Dam i s  l i s t e d  i n  Table 5 .  A l l  da ta  were obtained from a Class " A "  pan. 



ThBLE 5 
HISTORIWL HOIUTHLY EVAPORATION 

BLACK BUTTE LAKE 

Lake Evamration, Inches 
Month Mean Standard Deviation 

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

-.. Total 67.37 
Period: 1964 - 1985 .".. .-- 

f. Wind. The prevai l ing wind d i rec t ion  i n  the lower Stony Creek Basin 
i s  From the south during the months o f  A p r i l  through September, and from the 
north during the months o f  October through March. A continuous recording 
ground leve l  anemometer i s  located a t  Black Butte Dam. Total wind movement 
i s  measured and da i l y  movements are recorded. The nearest s ta t ion  w i th  
maximum wind records i s  Red Bluf f ,  Cal i forn ia.  The Red B l u f f  records are -I 
considered representative o f  Black Butte Dam. The fastest wind recorded a t  
Red B l u f f  was 68 miles per hour from the north and occurred i n  October 1968. 
Table 6 i s  a compilation o f  average monthly wind movement a t  the dam and peak 
monthly winds a t  Red R lu f f .  

TMLE 6 
HISTORICXL W E R M  MOlVTHLY WIND WU'lEKT BLKK B W  LAKE 

CYlD 
PEAK WIND AT RED BLUFF 

Wind Movement, Niles Peak Winds 
Month Mean Standard Deviation Miles per hour 

January 
February 
March 
Apri 1 
May 
June 
July 
August 
September 
October 
November 
December 

Total 24,760 
Period 1965 - 1984 - 

IV-6 



4-06. STORMS AND FLOODS 

The most important storms a f fec t ing  t h i s  area are cycl.onic wave 
disturbances along the polar f ron t  tha t  usually or ig inate i n  the v i c i n i t y  o f  
the Aleutian Is lands. The normal t ra jectory o f  the waves along t h i s  polar 
f ron t  i s  south and east, crossing from the ocean t o  continent by way o f  
Washington and Oregon. I n  the summertime, t h i s  f ron t  i s  located f a r  t o  the 
north, and the accompanying prec ip i ta t ion  seldom reaches as f a r  south as 
Ca l i fo rn ia .  During the summer, the a i r  which reaches the region i s  generally 
stable, and the thunderstorm type o f  r a i n f a l l  rare ly  occurs. During tihe 
wintertime, from September t o  Apr i l ,  the polar f ron t  moves southward and the 
cyclonic wave disturbances reach Cal i forn ia.  'The Stony Creek Bas i n  i s  
p a r t i a l l y  shielded from these general storms by the contj.nuous bar r ie r  o f  the 
Coast Range. Invading a i r  masses cross the Coast Ranges, resul t ing i n  
maximum prec ip i ta t ion  along the crests and decreasing preci.pitat ion on the 
leeward slopes. 

Rainstorms tha t  produce prec ip i ta t ion  simultaneously over the en t i re  
basin are responsible f o r  a l l  o f  the damaging floods on Stony Creek. Usually 
storm prec ip i ta t ion  anlounts are d is t r ibuted a rea l .1~  i n  the same general 
pattern as normal annual p rec ip i ta t ion  amounts, although there are large 
departures from t h i s  ru le .  Large stornls l a s t  2 t o  5 days, and practical. ly 
a l l  o f  the prec ip i ta t ion  occurs, wi th  few exceptions, w i th in  a . 4  day period. 
Flooding resul ts  when the ground approaches saturation i n  the fa l l .  and the 
streams respond quickly t o  ra in .  

Rain floods can occur any time during the period from November 
through Apr i l .  Ra in fa l l  in tens i t ies  are generally moderate but prolonged 
over several. days. Flood flows an Stony Creek may be affected somewhat by 
melting snow caused by r a i n  a t  high elevations. The resul t ing floods are 
usually characterized by high peak flows o f  short duration; but when 
antecedent r a i n f a l l  has resulted i n  saturated ground conditions or  when the 
ground i s  frozen, the volume o f  runoff  j.s much greater and f looding more 
severe. These floods o f ten  oc:c;ur i n  rapid succession, wi th  the succeeding 
peaks occurring before flows from the preceeding floods have completely 
subsided , 

The February 1986 f lood was a f lood o f  t h i s  type. February 1986 began 
wet w i th  r a i n  every day between 3 1  January and 3 February. By 10 February 
the weather conditions looked very much l i k e  those tha t  occurred during the 
December 1964 Flood disaster i n  northern Cal i forn ia.  'There was a strong 
possib i l . i ty  tha t  a major storm was developing. On 3.1 F'ebruary, mention was 
made i n  special weather announcemelits on the severity o f  Lhe approaching 
storm. L ight  r a i n  began t o  f a l l  over northwest Cal.i.fornia the morning o f  
11 February and spread t o  the Stony Creek Basin by af ter~ioon. Heavy r a i n  was 
forecast t o  spread over Stony Creek Basin by 12 February. 

Heavy r a i n  d id  f a l l  over a l l  o f  nortblern Ca l i fo rn ia  on 1.2 February. 
That evening very heavy r a i n  fe l l .  i n  coastal mountains and Stony Creek 
Basin. Though prec ip i ta t ion  was widespread and heavy t h i s  f i r s t  day, f lash  
f looding was not a problem. The r a i n  entjed b r i e f l y ,  ear ly on February 13 .  
However, another strong Pac i f i c  storm was already bearing down on the state.  
A watch was issued on the morning o f  F'ebruary 13 f o r  a l l .  o f  the central  
Ca l i fo rn ia  coastal ranges f o r  the evening o f  February 13 through the morning 
o f  February 14. By the evening o f  February 13, heavy r a i n  began t o  fal.1 over 



a l l  o f  northern and central  Cal i forn ia.  I t  continued through the night and 
d id  not l e t  up u n t i l  the evening o f  February 14, wi th  the heaviest occurring r*) -. 
on the morning o f  February 14. By the morning o f  February 14, f lash  f looding 
Mas occurring i n  the North Bay counties. The watch area was extended t o  
include much o f  coastal. northern and central  Cal i forn ia by the afternoon o f  
February 14. Warnings had t o  be issued f o r  most o f  the counties i n  t h i s  
watch area on the afternoon and evening o f  February 14. 

By l a te  February 14, the storm was tracking from the Bay Area northward 
and the watch was i n  e f fec t  f o r  the coastal mountains north o f  San 
Francisco. Ry the morning o f  February 15, the r a i n  had ended a t  most low 
elevation stations, but there was s t i l l  a strong threat o f  heavy r a i n  f o r  the 
next few days as the j e t  stream continued t o  d i rec t  heavy rains toward 
Cal i forn ia.  The watch was cancelled during the afternoon o f  February 15 f o r  
a l l  areas, as only showers persisted through the morning o f  February 16. 

By the morning o f  February 16, another large storm system was moving 
onto the coast. Throughout the day, counties were added t o  the watch area. 
By 9:00 PM, most o f  northern Cal.ifornia was under a storm watch. This watch 
was i n  e f fec t  through February 18. As the heavy r a i n  moved through the area, 
warnings were issued f o r  a l l .  counties i n  the watch area during the period 
from the afternoon o f  February 16 through the night o f  February 18. 

By the afternoon o f  F'ebruary 17, widespread flooding, f lash  f looding and 
earth movement was occurring throughout northern Cal i forn ia.  The very 
slow--moving, heavy subtropical r a i n f a l l  progressed froni the north and west 
gradually t o  the south and east. The heaviest p rec ip i ta t ion  occurred roughly 
200 miles north t o  100 miles south o f  a l i n e  from San Francisco t o  Sacramento 

'7 
t o  I..ake Tahoe. A t  the height o f  the storm on February 17, the band o f  r a i n  
forecast t o  enter Ca l i fo rn ia  stretched from Cal i forn ia southwestward t o  the 
subtropics near Hawaii, thus creating the "pineapple connection" tha t  usually 
causes warm intense r a i n f a l l  i n  Cal i forn ia.  

'The r a i n  f i n a l l y  slackened i n  the west on the morning o f  February 18, 
but heavy r a i n  and snow continued a t  the higher elevations i n  the Sierra 
Nevada wi th  warnings i n  e f fec t  there and watches elsewhere. The next heavy 
band o f  p rec ip i ta t ion  moved onto the coast on the afternoon o f  F'ebruary 18 
wi th  watches extended through February 19 and warnings again posted f o r  the 
lower Sacramento Valley and Northern Sierra through the morning o f  February 
19. Ry the afternoon o f  February 19, the major port ion o f  the storm had 
moved east; though showers continued in to  the evening. Over much o f  the 
area, p rec ip i ta t ion  liad ranged between 100-200 percent o f  normal February 
p rec ip i ta t ion .  The fol lowing tabulat ion l i s t s  the d a i l y  amount f o r  the 
Hydrologic Automatic Data Acquisit ion (HADA) system prec ip i ta t ion  stations 
f o r  the Stony (:reek Basin. 



W I L Y  RCIINFhLL I N  INCHES DURING THE F E B R W  1966 STOIPS 
!jTWY CREEK WIN 

Alder Springs 1.50 0.40 3.70 2.50 1.90 3.70 1.20 0,80 OX0 0.10 15.90 
Black Butte Dan1 1.52 0.58 2.14 0,46 0.63 0.12 0.06 0.38 0.16 6.05 
Loq Springs 1.50 0.50 3.90 2.40 2.30 4.40 1.60 0.80 0.20 0.10 17.70 
Noel Springs 1.40 0.60 4.80 2.60 2.40 6.80 2.40 1.20 0.20 0.20 22.60 
Trough Springs 2,lO 0.80 5.60 3.20 3.50 5.40 2.60 1.20 0.30 020 24.90 

Thunderstorms l a s t i n g  up t o  three hours can occur over small areas 
a t  higher e levat ions from l a t e  spr ing through ear l y  f a l l . .  The resu l t i ng  
runo f f  i s  characterized by h igh peak f lows o f  s l ior t  durat ion w i t h  low 
volumes. For smal I. t r i b u t a r i e s ,  peak f lows from thunderstorms can approach 
those which occur dur ing major w in ter  r a i n  f loods, but  f lows on Stony Creek 
are bare ly  a f fec ted . 

Very l i t t l e  i s  known concerning .the magnitude o f  f loods i n  Stony 
Creek Rasin p r i o r  t o  1901 when a gaging s t a t i o n  was i ns ta l l ed  near Rlack 
Butte Dam sj. te. Since construct ion o f  East Park and Stony Gorge Dam:; i n  1.910 
and 1928 respect ively,  f l ood  f lows a t  t h i s  s i t e  have sometitnes been I.-educed 
by conservation storage. I n  terms o f  na tu ra l  f lows, without such reducti.on, 
the f l ood  o f  11 December 1937 would have the largest  peak f low, and t l ie f lood 
o f  December 1964 the largest  3-day volume. During the recent 1.986 February 
f l ood  Stony Creek below Rlack But te  Dam recorded a new peak f low o f  23,300 
c f s .  High inf lows caused encroachment i n t o  surcharge storage and spl.l.lway 
discharge. I n f l ow  from the 1986 storm, ac tua l l y  a  ser ies o f  storms over ten  
days, resu l ted i n  a  hydrograph w i t h  two major waves i n  a  4 day period w i t h  
b ihour l y  peak f lows o f  41,000 c f s  and 44,400 c f s .  The resu l tan t  10 day 
in f low volume o f  370,000 acre-feet was a  h i s t o r i c a l  record. The natural. 
f lows o f  major f loods t ha t  Iiave occurred i n  Stony Creek Basin are given i n  
Table 7. 



TCIBLE 7 
ESTIMCITED NATURAL FLOOD PEQKS AND 

VOLUES flT BLWK BCrrrE M 

Peak 3-day 
Date o f   low Vo lurne 

Peak (c fs )  (ac-f t ) 

2 February 
2 February 
11. May 
11 December 
28 February 
1 March 
22 December 
24 February 
23 December 
24 January 
16 January 
14 January 
13 January 
1 March 

17 February 

The f l o o d  o f  Nay 1915 i s  o f  i n t e r e s t  p r i n c i p a l l y  because o f  i t s  
occurrence a f t e r  t h e  f l o o d  season i s  usua l l y  considered t o  have ended. L i k e  
the  o the r  major f loods,  i t  resu l ted  from r a i n f a l l  associated w i t h  an 
ex t ra t rop ica l .  cyclone. I n  addj. t ion t o  recorded f loods,  major f loods are  
known t o  have occurred on Stony Creek i n  the  years 1867, 1878, 1890, and 
1891. Major f l oods  have a l s o  occurred on the  Sacramento R iver  i n  t h e  years 
1805, 1850, and 1862, and Stony Creek probably experienced la rge  f loods 
du r ing  those years. 

4-07. RUNOFF CHARMTERISTICS 

The seasonal d i s t r i b u t i o n  o f  r u n o f f  i n  Stony Creek Basin i s  s i m i l a r  
t o  t h a t  o f  the r a i n f a l l ,  i n  t h a t  low f lows p r e v a i l  from June through October, 
t h e  season o f  low prec : ip i ta t ion ,  and h i g h  f lows may occur du r ing  t h e  
remainder o f  t he  year. The seasonal v a r i a t i o n  o f  n a t u r a l  f lows and the  same 
f lows as improved by upstream storage i n  East Park and Stony Gorge Reservoirs 
a re  i l l u s t r a t e d  i n  Table 8.  

A f t e r  t he  ground approaches sa tu ra t i on  i n  the  f a l l ,  t he  streams 
respond r a p i d l y  t o  r a i n .  The r u n o f f  i s  no t  g r e a t l y  a f fec ted  by snowmelt. 
Water year r u n o f f  has ranged from a minimum o f  17,400 acre- feet  i n  1977 t o  a 
maximum o f  1,425,000 acre- fee t  i n  1983. The extremes represent 3 and 275 
percent,  respect ive ly ,  o f  t he  22 year average r u n o f f  o f  519,100 acre-" feet .  
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MEIIN MONTHLY RUNOFF AT BLKK BUlTE M 

N a t m l  Cord it ions Existinq Conditions 
Month Flow (AF) Percent Flow (AF) Percent 

October 
November 
December 
January 
February 
March 
A p r i l  
May 
June 
July 
August 
September 

To t a  1 

The chemical, physical., and biol.ogica1 propert ies o f  surface water a t  
any given point  are the product o f  a multitude o f  factors including 
geography; geology; c l imat ic  conditions; di.scharge; f l o r a l  and fauna1 
communities; ground water supply; and o f  ~najor signif icance - the e f fec t  o f  
man, h i s  a c t i v i t i e s ,  and h i s  domestic animals. Generally the qua l i t y  o f  
surface waters i n  the Stony Creek Basin i s  good. As the waters o f  Stony 
Creek descend from the headwaters towards the Sacramento River, water qua l i t y  
i s  gradually degraded pr imar i ly  by natural  geochemical process and the 
inf luence o f  small localized areas o f  human habitat ion and ut i l izat ion.  

Water i n  Stony Creek i s  generally considered excellent i n  qua l i t y  
f o r  both agr icu l tu ra l  and municipal. and i ndus t r i a l  purposes. The maximum 
dissolved sol ids and hardness recorded f o r  the stream are associated w i th  
periods o f  minimum flows during summer aonths. Maximum and minimum levels o f  
water qua l i t y  constituents measured i n  Stony Creek downstredm o f  Black Butte 
Dam by the Ca l i fo rn ia  DeparZ;ment o f  Water Resources f o r  the period October 
1973 t o  September 1979 are given i n  Table 9. 



TtlBLE 9 
WATER QUALITY CONSTITUENTS 

Const ituenta Max imuln Minimum 

Speci f ic  Conductance 
(micromhos a t  25°C) 

pH 
Temperature, "C 
Turb id i t y ,  NTU 
Dissolved Oxygen 
To ta l  Hardness, as CaC03 
Non--Carbonate Hardness, as CaC03 
Ca1.c ium 
Magnes ium 
Sod i. urn 
Percent Sodium 
Sodium Absorption Rat io 
A l k a l i n i t y ,  as CaC03 
Sul fa te  
Chlor ide 
To ta l  Dissolved Sol ids, a t  180°C 
N i t r i t e  + N i t ra te ,  as N 
Organic Nitrogen, as N 
To ta l  K je ldah l  Nitrogen, as N 
Amnlonia, as N 
To ta l  Phosphorus, as P 
Ortho Phosphorus, as P 
Potassium 
Boron 
Bicarbo~iate 
T'otal Cadmium 
To ta l  Copper 
To ta l  I r o n  
To ta l  [.cad 
Tota l  Manganese 
'Total Zinc 
--., .... -----.-----. "--- 

a  Concentrations expressed i n  mg/L unless noted otherwise. 

4-09. CHANNEL AND FLOODWAY CHARKTERISTICS 

The channel. o f  Stony Creek i s  characterized by a va r ie ty  o f  
condi t ions.  I n  the reach from Black Butte Dam t o  business I n te r s ta te  5, the 
stream flows over a wide g rave l l y  f l ood  p l a i n  area. Stream banks are low o r  
nonexistent. The low water channel i s  a f a i r l y  we l l  establ ished sect ion 
ranging from two t o  fou r  hundred f ee t  wide. During large flows, numerous 
high water channels are used, whi le dur ing f lood periods, the e n t i r e  
streambed area, two t o  three thousand f ee t  wide, w i l l  be inundated. As a 
r e s u l t  o f  f loods and s h i f t i n g  channel condit ions, several spur dikes and 
re ta in ing  bar r ie rs  have been bui1.t t o  prevent f lood ing and bank erosion, and 
t o  d e f l e c t  the f low o f  the stream back i n t o  the main channel. 



I n  the reach from business 1-5 t o  State Highway 32 somewhat tl ie same 
conditions ex i s t  as i n  the upper reach, except that  the stream gradient has 
decreased somewhat, the streambed material i s  f iner ,  channels are generally 
more stabi l ized, and stream banks and low levees are more frequent a t  
in termi t tent  locations. I n  the reach from State Highway 32 to  Sacramento 
River, the stream gradient decreases fur ther  as i t  passes through an all.uvia1 
s o i l  area, The channel i s  f a i r l y  wel l  s tab i l ized between low banks and 
levees, and ranges from two hundred t o  four hundred feet  i n  width and from 5 
t o  12 feet i n  depth. The channel between Black Butte Dam and the Sacramento 
River w i  11. carry 15,000 cfs  without appreciab1.e damage t o  agrj.cultura1. areas 
and 40,000 cfs without apprecj.able dalnage t o  urban areas. Flows o f  40,000 
c fs  w i l l  damage banks and levees by erosion arld would f lood about 20,000 
acres o f  ag r i cu l tu ra l  land. Flows i n  excess o f  40,000 cfs  would enter the 
towns o f  Orl.and and Hamilton Ci ty  and damage highways and ra i l roads.  
Estimated t rave l  times o f  a f lood wave from Stony Gorge Dam t o  Black Butte 
Lake and from Black Butte Dan\ t o  the Sacramento River are 8 and 1.1. hours, 
respectively. 

4- 10. UPSTREW STRUCTURES 

Structures that  a f fec t  f low i n  Stony Creek system above Black Butte 
Lake are l i s t e d  i n  Table 10. Refer t o  3-04 f o r  a discussion o f  these 
projects.  

TRBLE 10 
STRUCTURES UPSTREW OF BLKK BUTTE M 

Rainbow 
Diversion East Park Stony Gorge 

Description Dam Reservoir Reservoir 

Operating Agency (1) OUWUA OUWUA OUWUQ 
Active Storage Capacity, ac - f t  50 51,000 50,000 
Drainage Area, sq-mi 97 102 301. 
Crest Elevation, feet  MSL 1288.7 1198.7 858.7 
Crest Length, fee t  271 266 868 
Height, feet 2 9 90 139 
Spillway Crest Elevation, fee t  MSL 1279.4 1198.2 8 3 3 . 1  
--. ----- --."....... ----.----.-----------..... , .,., .... - 
(1) OUWUA - Orland Unit  Water Users Association 

4-11. DOWNSTREW STRUCTURES 

Permanent structures downstream o f  Bl.ack Butte Dam that- a f fec t  i t s  
operat ion include the Norths ide Divers ion whose funct ion i s  t o  d i ve r t  ~ a t e r  
i n t o  the headworks o f  the North Canal o f  the 0rl.and Project.  See Section 
3-04 f o r  fur ther  discussion. 

Each year the Glenn-Colusa I r r i g a t i o n  D i s t r i c t  constructs a seasonal 
gravel and sand dike across Stony Creek, ( j u s t  upstream o f  State Highl~ay 45) 
i n  order t o  carry the canal water around the creek channel. The dike i s  
b u i l t  a t  the s t a r t  o f  the i r r i g a t i o n  season and removed a t  the end o f  the 
i r r i g a t i o n  season. 
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4-12. ECONOMIC DATA 

The Stony Creek watershed l i e s  i n  Colusa, Lake, Glenn and Tehama 
-% 
*"- 

Counties, wi th  approximately three fourths o f  the basin w i th in  Glenn County. 
The Stony Creak watershed i s  sparsely populated. The 1980 population o f  
Glenn County was 21,000, a 19.8' percent increase over the 1970 population. 
This f igure  contrasts sharply wi th  the 1.6 percent increase from 1960-1970. 

Stony Creek Basin proper includes the towns o f  Lodoga and Stonyford i n  Colusa 
County and Elk Creak, Orland, and Hamilton Ci ty  i n  Glenn County. The 
majority o f  the lands along Stony Creek are used f o r  agr icu l ture o r  l ivestock 
grazing. 

T'ransportation i n  the basin i s  provided by r a i l ,  highway, and 
l imi ted a i r  f a c i l i t i e s .  A main l i n e  o f  Southern Paci f ic  Railroad runs north 
t o  south through the towns o f  Orland and Will.ows. In te rs ta te  Route 5 passes 
through the basin adjacent t o  the ra i l road.  Cal i forn ia State Highway 162 and 
32 cross the basin from east t o  west, while State Highway 4.5 crosses the 
basin From north t o  south. Improved two-lane county roads connect the r u r a l  
areas w i th  the major population centers. Amtrack, bus and truck l ines 
provide passeliger transportation and f re igh t  service. The Willows Airport  
and aux j. I. iary f i e l d  near O r  land accommodate small commercial a i r c r a f t  and 
pr ivate planes. 

a. Population. The major popul.atj.on center i n  the Stony Creek 
Basin i s  Orland. Elsewhere, population i s  sparse wi th  only a few small towns 
and set;tl.ements. Willows, the county seat o f  Glenn, l i e s  out o f  the basin 
approximately 10 miles due souLI~ o f  Orland. Orland, the c i t y  nearest Black h 

Butte Dan) has experj.enced an increased growth rate, as have other Sacramento .*. 

and San Joaquin Valley towns. This increased growth rate i s  expected t o  
continue. The T'ri-county (Glenn, T'ehama, and Colusa), Glenn County and the 
C i ty  o f  0rl.and population i s  given i n  Table 11. Table 12 shows the 
population character ist ics i n  the local  area. 

TCIBLE 11 
POPULATION 

I r i  County (Glenn, 
T'ehama, Colusa) 46,375 54,625 59,469 72,947 

Glenn Cou~ity 15,448 17,245 17,521 21,333 

Ci ty  o f  Orland 2,067 2,534 2,884 4,160 

% o f  Glenn County 13.4 14.7 17.0 19.5 
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TABLE 12 
AGE AND RWIAL CHARACTERISTICS 

Cke X Racial Characteristics X 
Under 5 years 6.8 White 87,3 
5-17 years 23.4 Black 0.3 

18-64 years 56.9 Spanish-fimerican 10.7 
65 + years 12.9 Other 1.7 

-,."Median A g e  ."-.-- 3 0 e a r s  ..-- ---- 
b. Land Use. His tor ica l l y ,  logging, ranching and mining were 

dominant land uses, while stream waters were used f o r  agr icul ture, and 
l ivestock watering. Land uses have shi f ted somewhat i n  the l a s t  20 years. 
Appreciable logging i s  confined t o  the southeast section o f  the basin, sheep 
grazing has been reduced and c a t t l e  grazing i s  reduced but s t i l l  prevalent i n  
nonforested areas. The major new impacts are associated wi th  recreational 
land use and suburban development. It i s  projected that  there w i l l  be a 
continued conversion o f  land use from agr icu l tu ra l  t o  people oriented, such 
as residental, small acreage ranches and public use, 

c. Employment. As shown i n  Table 13, Glenn County's economic 
base i n  predominantly agr icu l tu ra l .  Government and trade are the other ,,t%wo 
largest employment sectors. Employment fluctuates widely i n  an agr icu l tu ra l  
economy. For example, the Glenn Chamber o f  Commerce f igures show that  
unemployment f o r  an area w i th in  30-mile radius o f  Willows varied from 5.0 
percent t o  1 3 . 3  percent on a monthly basis. I n  1969 only 54 percent of a l l  
workers employed f o r  50-52 weeks o f  the year, versus 69 percent f o r  the 
state.  The county employment peaks i n  September o r  October. Table 14 shows 
yearly family income f o r  1976 i n  Glenn County. I n  1969, 10.5 percent o f  
Glenn County fami l ies were below poverty leve l  (10.3 percent i n  Orland, 6.7 
percent i n  Willows). These famil ies below poverty leve l  received a mean 
income of $2,087. Of these famil ies,  18.8 perc:ent received public 
assistance, versus 28 percent f o r  the state as a whole. 

TABLE 13 
EMPLOYMENT GLENN COUNTV 

(1976 Annual Average) 

Class if ication Number X Employed 

Labor Force 
Employment 
Unemployment 
Unemployment ra te  

Non-agricultural Wage and Salary Worker 
Construct ion 
Manufacturing 
Transportation, Communication and 

U t i l i t i e s  
Trade 
Finance, Insurance, and Real Estate 
Services 
Government 

Agriculture 
Tota l  



TCIBLE 14 
YEARLY FCrtILY INCORE 
(Glenn County 1976) 

Yearly Income ($) X 

2,999 o r  less 
3,000 t o  5,999 
6,000 t o  9,399 

10,000 t o  14,999 
15,000 t o  24,999 
25,000 and above 

Med i an  Income : 9,600 

d. Industry and fgriculture. I ndus t r ies  i n  Glenn County a re  
most1.y those t ha t  process a g r i c u l t u r a l  and f o res t  products. These inc lude:  
r i c e  dyers; f r u i t  and nut  processing; feedlots; nurseries; chemical and 
f e r t i l i z e r  companies; companies t ha t  provide a i r c ra f t ;  f o r  seeding, crop 
f e r t i l i z a t i o n ,  and weed and pest cont ro l ;  l i ves tock  auct ion yards and 
slaughterhouses. Forest products are  important i n  the region and Louisiana 
Pac i f i c  operates a lumber m i l l  a t  E lk  Creek. Natural  gas and sand and grave l  
production are  the pr inc ipal .  mineral. resources i n  the area. Table 15 gives 
tho gross value o f  ag r i cu l t u re  production f o r  1983 i n  the two counties i n  
which the major po r t i on  o f  the Stony Creek basin l i e s .  Out o f  the s t a t e ' s  59 
counties, Collusa and Glenn rank 30 and 28 respect ively,  i n  a g r i c u l t u r a l  
product ion .  

TCIBLE 15 
GROSS VCILUE OF COMOOITY GROUP PRODUCTION 

BY COUNTY 1983 

Gross Value of CIgricultural Production 
($1,000) 

Conwnod i t y  Group Colusa Glenn 

F i e l d  Crops 
Seed Crops 
Vegetable Cr.ops 
F r u i t  and Nut Crops 
Nursery and Cut Flowers 
Apiary Products 
Livestock 
Livestock Products 
Pou l t r y  
Pou l t ry  Products 

To t a  1 





DWKES PREVEmD BY 
B L K K  BUlTE M AND LAKE 

I N  HISTORICAL FLOODS 

Value o f  Damages Prevented 
Flood Event a t  Time o f  Flood ( 6 )  

April. 1958 550,000 (a) 
Dec 1964 - Jan 1965 500,000 

Jan - Feb 1967 100,000 
Jan - Feb 1969 200,000 

Jan 1970 1,900,000 
Jan 1974, Mar - Apr 1974 2,500,000 
Feb 1986 --.... . ...----- ".."." ...-..... ".----- .------ 5,500,000 ...--.. 

(a)  Includes $153,000 along Sacramento River  a d  i n  Butte Basin. 



V - DATA COLLECTION AND COMMUNICATION NETWORKS 

Operation o f  the Black Butte [)am and Lake Project requires the use 
o f  real-t ime data which re f lec ts  reservoir  stages, and discharge a t  key 
upstream points on Stony Creek and downstream on the Sacramento River. The 
hydrometeorological information a t  Black Butte Lake and elsewhere w i th in  the 
Stony Creek Basin i s  monitored through the Hydrologic Automatic Data 
Acquisi t ion (HADA) system.    

 
.  

The data i s  col lected automatj.cally every hour by micro-processors 
located a t  the   

    located i n  the 
upper Stony Creek Basin arad a t  two U.S.G.S .  streamgaging stations, (Stony 
Creek below Black Butte Dam near Orland, CA and South Diversion Canal near 
Orland, CA). y 

Temperature, wind, evaporation and prec ip i ta t ion  data a t  the project and 
storage a t  East Park and Stony Gorge reservoirs, outflow from Stony Gorge and 
downstream demand t o  Glenn Colusa I r r i g a t i o n  D i s t r i c t  must be entered i n to  
the subcentral s ta t ion  memory manually wi th  thumb wheels. Data i n  the Black 
But;te Lake subcentral s ta t ion  memory can be interrogated by the central  
s ta t ion  (HADA Central) i n  the Sacramento D i s t r i c t  Reservoir Control Section 
o f f i c e .  Normally, the prec ip i ta t ion  gages automatically report every hour t o  
HADA Central. 

The f a c i l i t i e s  a t  the project include the fol lowing: 

a.           
 i n  the dam capable o f  recording pool levels up t o  

the spil lway design pool level ,  supplemented by a permanent s t a f f  gage i n  the 
reservoir .  

b.        
One o f  these gages i s  

on Stony Creek and the other i s  an South Canal o f  the Orland Project.  Both 
are supplemented w i th  v isual  s t a f f  gages. 

c. A weather s ta t ion  a t  the dam. The weather s tat ion consists o f :  

1. Recording and non-recording prec ip i ta t ion  gages. 

2 .  A wind s ta t ion  recording t o t a l  wind t rave l  i n  miles. 

3 .  A Weather Bureau Class-A evaporation pan w i th  anemometer. 

4 .  A recording hygrothermograph w i th  maximum and minimum 
thermometers. 



I n  add i t i on  t o  the p ro jec t  gages, the Ca l i f o rn i a  Department o f  Water 
Resources operates a recording, radio-report ing,  on c a l l  gage on the 
Sacramenti0 River .  The gage i s  monitored d i r e c t l y  by the State 
Flood 0perat;ions Un i t  i n  Sacramento, and the informat ion i s  ava i lab le  t o  the 

3 
Corps of Engineers v i a  telephone and computerized te le type.  

t iydrologic and meteorologic data are  recordetl and pub1 ished f o r  many 
s i t e s  throughout the Stony Creek Basin and adjacent basins as shown on Plates 
12 and 15. 

5-02. WATER QUALITY STATIONS 

The Corps o f  Engineers has a l im i t ed  program o f  water q u a l i t y  
sampling a t  Black BuLte Lake. Water q u a l i t y  measurements on the lake and 
i n f l ow  and out f low are  made a t  ].east semiannually. Table 17 l i s t s  data 
concerning "Water Qua l i t y  Stat ions" as o f  the end o f  Wa$er Year 1982. The 
U.S. Geological. Survey (USGS) i n  conjunction w i t h  the Cal j . fo rn ia  Department 
o f  Water Resources co l1ec . t~  samples t o  determine sediment quan t i t i es ,  sizes , 
and t o  perform chemical analyses. The U. S .G .  S .  publishes a l l .  water q u a l i t y  
data i n  t h e i r  annual surface water and water q u a l i t y  reports f o r  Ca l i f o rn i a .  
Prov is iona l  data  are  obtained from U.S.G.S. as needed, by telephone. 

TABLE 17 
WATER QUALITY STATIONS 

Drainage 
Sampling Stat ion Area sq. m i .  Sample Sample Frequency ? - 

 62 3 Temperature Dai ly  
.  

Sediment Discharge Da i l y  
Suspended Sediment Monthly 
and P a r t i c l e  Size 

 
 

  

Temperature, Da i l y  
Suspended Sediment Monthly* 
and P a r t i c l e  Size 

Spec i f ic  Conductance Monthly i n  
Trace Elements the summer.x* 
Chemical Analysis 

-- .... ".-.".". -.------ -. --- ....- * discontinued i n  1962 
.N.wd iscontinued i n  1979 

5-03. SEDIMENT STCInONS 

Twenty three sedimentation ranges have been establ ished w i t h i n  Black 
But te Lake as shown on P la te  19. I n  add i t ion ,  a range l i n e  has been 
establ ished downstream o f  Black But te Dan, t o  monitor degredation o f  the 
stream channel below the dam. Each range i s  s t r a i gh t  w i t h  permanent concrete n 
monuments a t  each end above gross pool l e v e l  and w i t h  secondary capped 



galvanized i ron  pipe markers 1.ocated above inact ive f lood leve l .  
Sedimentation ranges are generally run a f t e r  each large f lood event. 

Sediment data has been collected i n  the past a t  U.S .G.S .  gaging 
stations, Stony Creek above Black Butte Lake near Orland, CA f o r  the period 
November 1980 t o  May 1983, and Stony Creek bel.ow Black Hutte Dam near Orland, 
CA f o r  Water Years 1958, 1959, 1961 and 1962. 

5-04. RECORDING HYDROLOGIC DhTA 

 i s  responsible f o r  operation 
and maintenance of the weather s tat ion and cer ta in  stream gages i n  
cooperation w i th  the U . S .  Geological Survey (USGS),  

       A report  o f  da i l y  
observations f o r  Black Butte Lake i n  the Sacramento D i s t r i c t  Of f ice central  
contro l  s ta t ion  o f  ,the Hydrologic Automatic Data Acquisit ion System (HADA) 
interrogates the (HADA) subcentral s tat ion t o  obtain the data. The fol lowing 
information i s  manually entered i n to  subcentral stations each day i n  addit ion 
t o  automatically sensed data: 

Pan evaporation 
Maximum temperature 
Minimum temperature 
Prec ip i ta t ion a t  dam 
Wind anemometer read ing 
Diversion t o  Wackerman Ranch 
Storage Stony Gorge Reservoir 
Storage EIast Park Reservoir 
Stony Gorge release 
Glenn Colusa I r r i g a t i o n  D i s t r i c t  demand 

Records o f  a l l  required observations are entered i n  an electronic 
computer data base located i n  the Reservoir Control Section, 

Outflows and storages for the project are published by the USGS from 
the Corps record. Continuous streamflow measurements a t  several locations 
throughout the Stony Creek watershed are recorded and published by the USGS. 
The Ca l i fo rn ia  Department o f  Water Resources records streamflow measurements 
on the Sacramento River a t  Ord Ferry. This data was formerly published, but 
published streamflow data were dj.scontinued i n  general by the State a f te r  
Water Year 1975. 1-ocations o f  important stations are shown on Plate 12 .  

Short-term data i s  obtained by the Reservoir Control Section through 
the centra l  s ta t ion  of the HADA system i n  Sacramento by interrogat ion of the 
Black Butte subcentral s tat ion.  A data update i s  automatically accompl.ished 
hourly and transmitted by the Black Butte subcentral t o  the Reservoir Control 
Sectian's centra l  s ta t ion .  

5-05. COMMUNICCITIONS NETWORK 

Voice commun.i.cat ion between the Sacramento O f f  ice and the pro j ect 
o f f i c e  i s  e i ther  by radio o r  telephone. The radios i n  both o f f i ces  have 
backup power from bat ter ies and standby generator, 



T'he cen t ra l  s t a t i on  o f  the Hydrologic Automatic Data Acquis i t ion 
system (I-IRDB) located i n  the Reservoir Control Section, Sacramento O f f i ce  can F% 
inter rogate the subcentral s t a t i on  o f  the Black Butte Pro jec t  by rad io  o r  
telephone. 'The cen t ra l  a i d  subcentral s ta t ions have backup power From 
ba t te r ies  and generators. 

T'he p r e c i p i t a t i o n  gages' above the p ro jec t  repor t  t o  the subcentral 
s t a t i on  by rad io  only and the reservo i r  stage and out f low gage are hard wired 
t o  the HADA system. 

5-06. COMMUNICATIONS WITH PROJECT 

Di rec t  o r a l  communication on a normal weekday basis between 
Reservoir Control  Section and the Pro jec t  Of f ice  w i l l  be made by rad io  w i t h  
phone as a backup. I n  the event o f  a f lood warning, p ro jec t  personnel can be 
placed on a standby basis a t  home where they can be reached by phone. I n  the 
event o f  f lood operations, Reservoir Control  and p ro jec t  personnel can be 
placed on 24 hour t luty. 

Radio-.reporting p ro jec t  gages are l inked t o  the p ro jec t  o f f  i c e ,  
These gages automnatically repor t  a t  regular  in te rva ls ,  and liray be 
interrogated a t  any t ime. Communication can a lso be accomplished from the 
D i s t r i c t  t o  t i le p ro jec t  through the D i s t r i c t ' s  computerized data system w i t h  
te le type t;ermi.nals. Routine, non-urgent; communicatj.ons may be t ransmit ted by 
!nail . 

For f lood con t ro l  purposes, ins t ruc t ions  f o r  reservo i r  operat ion are  
the respons ib i l i t y  o f  the . Water supply releilses /I 
f o r  the Orland Un i t  Water Users Association (OUWUA), and the Glenn-Colusa 
I r r i g a L i o n  D i s t r i c t  are the respons ib i l i l y  o f  the   

.  Communication 
l i n k  i s  by commercial telephone l i nes .  

The operators o f  the proposed Black Butte Power Plant  w i l l  
communicate w i t h  Black Butte Dam t o  coordinate and confirm water release 
changes. The (OUWUA) w i l l ,  when necessary, operate the power p lan t  f o r  the 
C i t y  o f  Santa Clara (C i t y ) .  Normally the power p lan t  w i l l  be monitored 
remotely from the Cit;yts operation center i n  Santa Clara. Operations w i l l  be 
i n i t i a t e d  by ins t ruc t ions  from the C i t y ' s  center. Control w i l l  be exercised 
by OUWUA when changes i n  f low r a t e  o r  power set t ings are required.  Once the 
set t ings have been made, the pl.ant w i l l  be on automatic con t ro l .  
Communication wil .1 be maintained between OUWUA, the c i t y  and the Corps a t  
Black Butte Dam on a day-to--day basis and emergency basis by commercial 
leased telephone l i nes .  An emergency backup w i l l  consist  o f  rad io  
t ransmi t ters  and receivers using the ex i s t i ng  OUWUA rad io  system frequency. 

5-07. PROJECT REPORTING INSTRUCTIONS 

, i s  responsible f o r  operation and 
maintenance o f  the weather s t a t i on  a t  the dam, f o r  making daj.1.y observations 
o f  reservo i rs  gages and, f o r  preparing the hydrologic tlata f o r  the d a i l y  
repor t .  Da i ly  reports o f  reservo i r ,  streamflow, and other  data are  
t ransmit ted t o  the Reservoir Control Section a t  0730 hours each day v i a  tiADA 
system. A t  t ha t  time, the Reservoir Control. Section personnel issues the T 



necessary i ns t r uc t i ons  f o r  f l ood  con t ro l  regu la t ion,  weather, and streamflow 
forecasts,  i ns t ruc t ions  f o r  issu ing f lood warnings, and i f  necessary, Lhe 
requirements f o r  regu la t ing procedures and co l l .ec t ion o f  data t o  be performed 
outs ide the regu lar  working hours. 

During f l ood  operat ions, repor ts  are  required a t  the discret i .on o f  
the Reservoir Contro l  Sect i on .  Rad i o  repor t ing  gayes may be inlerrogal.~?d as 
necessary. 

P ro jec t  personnel shall. contact the Reservoir Contro l  Section 
immediately whenever any o f  the fo l l ow ing  condi t ions occur: . 

a .  One.-inch o r  more o f  r a i n f a l l  a t  the p ro j ec t  dur ing any 6 hour per iod 
o r  1 . 5  inches o r  more o f  r a i n f a l l  dur ing any 24-hour per iod.  

b. An increase o f  3,000 c f s  o r  more dur ing any 8 hour per iod i n  i n f l ow .  

1mpor.tant phone numbers and key operat ing personnel are  sl-lobri on 
page i i j . .  

5-08. WARNINGS 

The National. Oceanic and Atmospherj.~ Administ rat ion (NOAA), through 
i t s  Nat iona l  Weather Service (NWS) , maintains year-round su rve i l l an r :~?  o f  
weather cond i t  ions . NOAA storm forecasts f o r  the Stony Creek and Sacra~i~ento 
River Basins a re  issued by the NWS i n  Sacramento. 'I-hese are  d ist r ibut .c?d to 
agencies responsib1.e f o r  f l ood  p ro tec t ion  and by way o f  1.ocal news me,dj.a, t o  
the pub1,i.c. 

Personnel from the NWS O f f i c e  i n  Sacramento and the Ca1,ifornia 
Department o f  Water Resources are  assigned t o  the Join-t Federal-StaLe River 
Forecast Center i n  Sacramento, which monitors weather cond i t  i.ons and r i v e r  
stages on a year-round basis.      

    I t  operates on a 24-hour basis i n  
conjunct i on  wi,lh .the River Forecast Center, I n  add i t ion ,  among o-l.her f l.ood 
emergency a c t i v i t i e s ,  the center advises in teres ted pa r t i es  o f  f l ood  
s i t ua t i ons  as they develop. The   furnishes f 1,ood 
informatj.on and f l ood  warnings f o r  the Sacramento River Basj.n t o  the 1.ocal. 
news media, 1.aw enforcement agencies and o ther  agencies f o r  d isseminal iot i  t;o 
the p u b l i c .  

The Park Manager n o t i f i e s  l o c a l  agencj.es and property owners of 
scheduled clalanyes i n  f l ood  releases ,from 13lack Bul,te Dam by telephonri? and 
publ ishes these changes through the l o c a l  news media. 

'There are  no spec i f i c  .formali,red plans Tor f l ood  f ighi. : i~. ig o r  
emergency evacuation o f  peop1.e ancl personal. property from the Stony Creek 
f1.ood p l a i n  below Black But te  Dam. I.iowever, Gl.enn County h ~ s  a standing 
emergency pl.an t h a t  covers f loods as one o f  sevc?ral. pc)ssi.ble enleryency 
s i t ua t i ons .  The C a l i f o r n i a  Department o f  Water Resources, through the I-lirtrd 
Operations Center, coordinates f l ood  f i g h t i n g  act j .v i t i .es throughout the State 
and i s  authorized t o  receive requests from l o c a l  pub l i c  agencies f o r  
assistance dur ing f l oods .  The Corps o f  Engineers responds t o  requests f o r  
f l ood  f i g h t i n g  and rescue from the C a l i f o r n i a  O f f  i c e  o f  Ernergency Services 



(OES) when the emergency i s  beyond the capab i l i t i e s  o f  State and l o c a l  
governmental agencies. ? 

. -. 
Pursuant t o  the provis ions o f  Section 8 5 8 9 . 5 ,  Government Code o f  

Ca l i fo rn ia ,  emergency procedures must be establ ished f o r  the evacuation and 
control. of areas of potential .  f lood ing i n  the event o f  sudden f a i l u r e  o f  
dams. 'The Corps o f  Engineers has complied by preparing a  nap showing areas 
t ha t  would be inundated by f a i l u r e  o f  Black Butte Dam. On the basis o f  the 
map, the,OES i n  cooperation w i t h  the Ca l i f o rn i a  Departmenl; o f  Water Resour-ces 
has designated evacuation areas. The l o c a l  ju r isd ic t i .on must then adopt 
emergency procedures t ha t  include, among other things, spec i f i c  routes t~:, be 
used f o r  evacuation; t r a f f  j.c control. measures, movement; o f  peop1.e wi thout  
t h e i r  clwn t ranspor ta t  ion; she l ter  o f  evacuees; evacuation and care 0.F people 
from inst;j.tut ions; and perimeter secur i ty ,  i n t e r i o r  secur i ty ,  and 
reoccupation o f  evacuation ari:as. 



VI - HYDROLOGIC FORECASTS 

6-01. GENERAL 

The purpose o f  t he  fo recas t ing  system f o r  Black Bu t te  P ro jec t  i s  t o  
est imate a n t i c i p a t e d  in f l ows  t o  Black But te  Lake so t h a t  out f lows ra tes  may 
be adjusted t o  achieve t h e  h ighest  degree o f  c o n t r o l  o f  non-damaging 
dowlislream f lows,  and damaging f lows i i ~ y  be foreseen i n  order  t o  g i v e  the 
e a r l i e s t  poss ib le  warnings. (Please see sec t ion  5-08 f o r  a d e s c r i p t i o n  o f  
t he  f l o o d  warning sys tem. ) 

6-02. FLOOD CONDITION FORECClSTS 

Forecasts o f  i n f l ows  a re  h s e d  on th ree  va r iab les :  cur rent  in f lows,  
measured p r e c i p i t a t i o n ,  and forecasted p r e c i p i t a t i o n .  

Current  i n f l ows  t o  Black But te  Lake a re  estimated from out f lows p lus  
the  change i n  storage For the t i ~ n e  per iod  immediately preceeding the  cur rent  
one, t a k i n g  i n t o  account an estimated r a t e  o f  change o f  i n f l o w s ,  

P r e c i p i t a t i o n  i s  measured by te lemetry Fri:sm the  p r o j e c t  
hydrometeorological '  s t a t i o n s  i n  the  upper po r t i ons  o f  the  Stony Creek Basin. 
The gages r e p o r t  a t  hour ly  i n t e r v a l s .  

P r e c i p i t a t i o n  anlounts a r e  forecasted f o r  t he  Stony Creek Basin by 
the Na t iona l  Weather Serv ice (NWS) i n  Sacramento. During periot ls o f  
s i g n i f i c a n t  an t i c ipa ted  p r e c i p i t a t i o n ,  t h e  data  from the  NWS i s  t ransmi t ted  
t o  the  Sacrame~ito D is t r i c t ;  i n  a forlnat k~iown as the Q u a n t i t a t i v e  
P r e c i p i t a t i o n  Forecast (QPF'). The QPF i s  f o r  t he  succeeding 24-..hour per iod 
and i s  broken down i n  6-hour incremelits. 'These short - term forecasts  are  
updated tw ice  d a i l y  a t  4:00 a.m. and a t  4:00 p.m. 

The p r e c i p i t a t i o n  and streamflow da1:i.t a re  t rans la ted  i n t o  a 
p r e d i c t i o n  o f  i n f l ows  by nleans o f  a forniali.zed procedure which accounts f o r  
p r e c i p i t a t i o n  losses due t o  evapor t ransp i ra t ion  and i n f i l t r a t i o n ,  d i r e c t  
r u n o f f  due t o  excess p r e c i p i t a t i o n ,  losses t o  i n f i l t r a t i o n  i n  previous 
per iods .  Current  and pro jec ted p r e c i p i t a t i o n  loss ra tes  a re  estimated From 
previous measured p r e c i p i t a t i o n  and in f l ows .  Base f l o w  i s  estimated fronl 
previous i n f l o w  compared w i t h  prev ious ly  pro jec ted in f l ows .  D i r e c t  runof  F i s  
p ro jec ted from excess p r e c i p i t a t i o n  by means o f  a u n i t  hydrograph. 

P red ic t i ons  o f  warning and f l o o d  stages on the  Sacramento River. a re  
conlputed by t h e  j o i n t  Federal-State R iver  Forecast Center us ing a hydro log ic  
computer model o f  the  bas in  aml a re  re layed t o  .the Sacramento D i s t r i c t  v i a  
computer te rm ina l .  Predicted stages and times o f  occurrence o f  f l o o d  peaks 
a r e  prepared f o r  Sacramento River ,  Ord Fer ry  and key upstream and downstream 
loca t ions  on t h e  Sacranlento R iver  System. 

The p r e c i s i o n  accuracy, and r e l i a b i l i t y  o f  the i n f l o w  fo recas t  
procedure i s  under continual. eva luat ion .  A graphical. f o recas t ing  scheme f o r  
r a i n  f l o o d  r u n o f f  volumes t h a t  was developed From a c o r r e l a t i o n  study using 
mean d a i l y  n a t u r a l  r u n o f f  a t  Black Bu t te  danr s i t e  and 24-hour p r e c i p i t a t i o n  
i s  shown on Chart A-8. A l l  f loods which were used i n  the  development o f  
t h i s  c r i t e r i a  were corrected f o r  t he  e f f e c t s  o f  East Park and Stony Gorge 
Reservoi rs .  



6-03. CONSERVATION PURPOSE FORECASTS 

The U.S, Bureau o f  Reclamation (USBR) i s  the operator o f  the 
conservation storage a t  Rlack But te Lake, which was integrated i n  the 

3 
operat ion o f  the Bureau Centra l  Val ley Pro jec t  (CVP) i n  1970. Each spr ing 
the USBR nlakes a foret:.ast o f  the water supply ava i lab le  and p ro j ec t  operat ion 
requirements o f  the CVP. An annual informat ional  meeting w i t h  community 
i n te res ts  i n  the Orland area i s  held i n  the spr ing o f  each year t o  discuss 
the  projected operat ions o f  Black But te Lake and Stony Gorge and East Park 
Reservoirs o f  the Orland Pro jec t  f o r  the current  year. The projected 
operations are based on current  storage condi t ions o f  the Stony Creek 
Reservoirs and the needs o f  Orland Un i t  Water Users Association, a d  the 
Glenn--Colusa I r r i g a t i o n  D i s t r i c t .  However, no r e l i a b l e  scheme o f  forecast ing 
in f lows f o r  more than a few hours i n  the f u t u re  has been developed. Expected 
in f lows can on1.y be estimated i n  terms o f  s t a t i s t i c s  o f  h i s t o r i c  i n f l ows .  On 
the o ther  hand, f a i r l y  r e l i a b l e  forecasts o f  water demand can be made, 
although demand a lso  i s  f a i r l y  dependent on h s i c a l l y  unpredictable 
meteorological var iab les .  

6-04. LONG RCINGE FORECASTS 

Long range forecast ing f o r  f l ood  con t ro l  i s  not  a considerat ion 
because o f  the short  du ra t ion  o f  storm events and because there i s  no 
s i g n i f i c a n t  snow i n  the basin. Long range forecast ing f o r  conservation 
purposes i s  the r espons ib i l i t y  o f  the U.S Bureau o f  Reclamation. Bas ica l ly ,  
no r e l i a b l e  scheme o f  long-range forecast ing has yet  been developed. 
Consequently no long-range forecasts are  made. 



VII - WATER CONTROL PLAN 

7-01. GENERRL OBJECTIVES 

The Bl.ack Butte F'ro j e c t  i s  a multi-purpose development w i t h  the 
ob ject ives o f  provid ing areas below Black Butte Dam w i t h  a high degree o f  
p ro tec t ion  from f 1.oods; providi.ng a conservation y i e l d  f o r  i r r i g a t i o n ;  
maintaining an inac t i ve  pool o f  6,700 acre-feet  when water i s  ava i lab le ;  and 
generati.on o f  hydroe lect r ic  power. Recreation and 1.ake f i s h i n g  enhancement 
are a lso  provided by the p ro jec t  . 

7-02. MCI JOR CONSTR fiINTS 

The maximum non-,damaging f low on Stony Creek below Black Butte [)am 
t o  the Sacramento River i s  15,000 c fs ,  although some erosion anti bank 
sloughi.ng occurs a t  f lows well. below the maxinlunl non--damaging f low.  Releases 
from Black Butte Lake w i l l  be a t  rates t ha t  w i l l  minimize erosion t o  the 
extent  pract icab le .  Sloughing i s  more 1j.kely t o  occur when channel. f lows 
decrease rap id ly ;  therefore, r a t e  o f  changes i n  release from Black Butte Lake 
a re  l i m i t e d .  (See char t  A--10) 

Max imum storage norn~al l y  avai  1abl.e f o r  f l ood  con t ro l  a t  Black But;.te 
i s  137,000 acre-- feet .  

7-03. OVERALL PLAN FOR WCITER CWTROL 

The spec i f i c  object ives o f  the operat ion o f  the Black Butte p ro jec t  
are : 

a. To protect  the C:j.ty o f  Orland against a l l ,  reasonably probable rai.n 
f loods . 

b .  To protect  the agricul.tura1. areas along Stony Creek between Black 
Butte Dam airJ the mouth o f  Stony Creek against damaging flows dur ing al .1 but 
very large f loods, and t o  n~i.nj.rnize and delay damaging flows dur ing large 
f loods . 

c .  To control. f l.ows j.n Stony Creek downs.tream f r o n ~  Bl.ack Butte [)an1 t o  
e x i s t i n g  channel capaci t ies,  by r e s t r i c t i ~ ~ g  flows downstream i n  Stony Creek 
t o  a control . l ing r a t e  o f  15,000 c fs  a t  the stream gage below Hl.ack Butte Dam, 
inso fa r  as possib le.  

d .  To I t  releases from Bl.ack Butte Dam, insofar  as possibl.e, t o  
in f low quan t i t i es  o r  t o  15,000 c f s  (whichever i.s the lesser)  whenever 
Sacraniento River f low a t  .the l a t i t u d e  o f  Or4 FYerry exceeds 130,000 c fs ,  i n  
order t ha t  f loods i n  the Sacramento River Flood Control  Projecit channels w i l l  
not  be augmented by Black Butte Lake operati.on. 

e.  To provitle the maximum pract icab le  amou~~l: o f  storage f o r  
conservation o f  i r r i g a t i o n  water wj. thout  impaj.rnient o f  the f l.ood con t ro l  
funct ions.  

f ,  To maintain an i nac t i ve  pool o f  6,700 a c r e  f e e t .  



g.  T'o provide the maximum amount o f  power pract icab le  consistent w i t h  
required f lood  con t ro l  operations and conservation functions o f  the reservo i r .  ,cl5\ 

h ,  To provj.de maximum enhancement t o  recreat ion po ten t i a l  and warmwater 
f i she r i es .  

7-04. STANDING INSTRUCTIONS TO DCIMTENDER 

During normal f lood periods, the reservo i r  w i l l  be regulated i n  
accordance w i t h  normal regulat ions f o r  f l ood  con t ro l  operation i n  paragraph 
7-05a a d  Exh ib i t  A o f  t h i s  manual. Exh ib i t  A i s  designed t o  func t ion  as a 
separate, compl.ete document f o r  sole use as a guide f o r  f l ood  con t ro l  
operation. Charts required f o r  normal and emergency f lood  con t ro l  operation 
are provided there in .  

Ins t ruc t ions  f o r  storage and release o f  floodwaters i n  the f l ood  
c o ~ i t r o l  space w i l l  be issued by personnel o f  the Reservoir Control  Section, 
Sacramento D i s t r i c t ,  Corps o f  Engineers. I n  the event comn~unications w i t h  
the Sacramento D i s t r i c t  Of f ices are disrupted, the reservo i r  s h a l l  be 
operated i n  accordance w i t h  the emergency regu la t ion f o r  f lood con t ro l  
operations i n  paragraph 7-05b. 

7-05. FLOOD CONTROL 

a. Normal regulations fo r  Flood Control. Flood Control regu la t ion 
begins when storage i n  Black Butte Lake exceeds the f lood con t ro l  space 
required a t  any pa r t i cu l a r  t ime as determined from the Flood Control  
Diagram. The Flood Control  Diagram f o r  Black Butte Lake (Exh ib i t  A ,  Chart -7 
n-lo) i s  the basic p ro jec t  document regarding operation f o r  f l ood  cont ro l .  
This diagram i s  the r e s u l t  o f  ca re fu l  analysis o f  f lood frequency, seasonal 
f lood potential and downstream channel capaci t ies consistel i t  w i t h  p ro jec t  
object ives and operating experience gained i n  the l a s t  22 years. This 
diagram requires : 

(1) Flood Control space increasing uniformly from a zero 
requirement on 1 September up t o  a maximum reservat ion o f  137,000 acre-feet 
by 30 Noveii~bor (a mj.riimum reservat ion o f  106,400 acre-feet i s  required from 
10 November t o  23 January). 

(2) Condj.tj.ona1 f lood con t ro l  reservat ion up t o  a maximum o f  
137,000 acre-feet  From 30 November t o  20 March, decreasing t o  zero as ear ly  
as 7 O p r i l  o r  as l a t e  as 1.5 June. The required reservat ion i s  determined by 
use o f  a ground wetness index dur ing t h i s  per iod.  

The precj.pitat j .on index i s  computed from d a i l y  mean basin 
p rec ip i t a t i on  weighted according t o  s ta t i on  normal p rec ip i t a t i on  a t  the f i v e  
p ro jec t  hydrun~ateorological. system gages. Un i t  weightings are indicated on 
the Flood Control Diagram, Chart A--10. The index i s  computed by summing 
p r e v i o ~ ~ s  d a i l y  mean basin p rec ip i ta t ions  values reduced by three percent per 
day t o  the current  da-te. 

Increases i n  releases dur ing normal f l ood  con t ro l  operations sha l l  
not be changed more than 2,000 cFs i n  any 2-hour period. No l eve l  o f  release - 
above 1,000 c fs  sha l l  be held f o r  more than 18 hours. 



For a decrease i n  release; ou t f l ow  s h a l l  be reduced i n  1,000 c f s  
increments when e x i s t i n g  re lease i s  between 15,000 c f s  and 5,000 c fs ,  a ~ d  i n  
500 c f s  increments when e x i s t i n g  re lease i s  below 5,000 c fs ,  w i t h  no re lease 
sustained f o r  less  than 2-hours. 

When t h e  r e s e r v o i r  poo l  e l e v a t i o n  j.s below 473.5 f e e t  MSL, (gross 
pool),  f l o o d  c o n t r o l  releases w i l l  be made i n  accordance w i t h  tlpe re lease 
schedule shown on the  Flood Control. Diagram (Chart A--10). During f l oods  i n  
which f l o w  over the  sp i l lway  occurs, t he  o u t l e t  w i l l  be operated by gradua l ly  
c l o s i n g  the  o u t l e t  gates as the  poo l  r i s e s  above gross poo l  i n  order  t o  
c o n t r o l  t h e  t o t a l  ou t f l ow  from the  sp i l lway  and o u t l e t  t o  15,000 cFs as long 
as poss ib le  (see Chart A--9). When t h e  poo l  reaches e l e v a t i o n  486.5 f e e t  MSL., 
t he  gates w i l l  be closed. Reservoir r e g u l a t i o n  w i l l  f o l l o w  surcharge 
operat ions (described i n  7-05b) when t h e  poo l  exceeds 498.0 f e e t  MSL.., and 
t r a n s f e r  t o  f l o o d  c o n t r o l  opera t ion  when t h e  pool  recedes t o  gross pool,  
e l e v a t i o n  473.5 f e e t  MSl ... Water s tored i n  the  f l o o d  c o n t r o l  space w i l l .  be 
released as r a p i d l y  as downstream cond i t ions  permi t ,  bu t  no t  t o  exceed 15,000 
c f s .  When the  requ i red  f l o o d  c o n t r o l  space has been obtained i n  Black Bu t te  
Lake, f l o o d  c o n t r o l  opera t ion  w i l l  cease and conservat ion opera t ion  w i l l  
resume. 

b. Emergency Regulation. I f  communications w i t h  the  p r o j e c t  a re  
d i s rup ted  t h e  f o l l o w i n g  procedures w i l l  be fo l lowed f o r  p r o j e c t  opera t ion :  

(1) Continue re lease i n  accordance w i t h  the  l a s t  i n s t r u c t i o n s  from 
Reservoi r  Con t ro l  Sect ion, Sacramento D i s t r i c t ,  Corps o f  Engineers, and make 
every at tempt t o  re--establ  i s h  con~municat ions .  

(2) I f  communication cannot be re-establ ished,  make releases i n  
accordance w i t h  Release Schedule on t h e  Flood Cont ro l  Diagram (Chart A-10). 

(3) Surcharge opera t ion .  

(a) When t h e  r e s e r v o i r  poo l  i s  above e l e v a t i o n  4.86.5 f e e t  MSL.., 
t he  o u t l e t  gates w i l l  be c losed.  O u t l e t  gates w i l l  remain closed u n t i l  the  
sp i l lway  f l o w  exceeds 40,000 c fs ,  t he  f l o w  a t  which appreciable damage begins 
t o  Orland. I f  t h e  poo l  i s  expected t o  cont inue r i s i n g ,  t h e  o u t l e t  gates w i l l  
be opened one by one a t  the  r a t e  o f  20 percent o f  t he  t o t a l  capaci ty  per  f o o t  
o f  poo l  stage r i s e ,  beginning a t  poo l  stage e l e v a t i o n  498.0 f e e t  MSL, When 
t h e  poo l  reaches e l e v a t i o n  503.0 f e e t  MSL t h e  gates w i l l  be f u l l y  open, 

(b) For receding pool,  o u t l e t  openings w i l l  remain constant 
u n t i l  a  t o t a l  re lease o f  15,000 c f s  ( sp i l lway  p lus  o u t l e t s )  i s  reached o r  the  
r e s e r v o i r  stage has receded t o  gross poo l  e l e v a t i o n  473.5 f e e t  MSL, below 
which a re lease r a t e  no t  t o  exceed 15,000 c f s  w i l l  be maintained i ~ n t i l .  t h e  
poo l  has receded t o  requ i red  amount o f  f l o o d  c o n t r o l  space. 

Although Black Bu t te  Lake i s  operated p r i m a r i l y  as a f l o o d  c o n t r o l  
f a c i l i t y  and secondar i ly  as i r r i g a t i o n  storage, du r ing  the  r e c r e a t i o n  season 
t h e  h ighest  poo l  cons is ten t  w i t h  i r r i g a t i o n  demands i s  maintained t o  
enhance r e c r e a t i o n  oppor tun i t i es  . By August i n  an average water year, water 
surface e l e v a t i o n  i s  near 440 f e e t  MSL.. As t h e  lake drops below t h i s  
e levat ion ,  t he  boat launching f a c i l i t i e s  a t  Orland But tes Recreat ion Area a r e  



unusable, extensive mud f l a t s  are exposed i n  the upper arms o f  the lake and 
most developable land i s  some distance from the water. This l i m i t s  the area 
i n  which year around recreation f a c i l i t i e s  [nay be developed t o  Buckhorn, 

-I 

Eagle Pass and Squaw Point recreation areas. The summer drawdown i s  a 
d e f i n i t e  constrai l i t  to  be consider.ed i n  any future recreation area 
development. 

As part  o f  the U . S .  Bureau o f  Reclamation proposed operating 
objectives .for the Stony Creek Reservoir (See Exhibi t  B), to the extent 
possible, a minimum reservoir storage o f  40,000 acre-feet, 441 feet  MSL, w i l l  
be the object ive a t  Black Butte Lake u n t i l  Labor Day weekend. During the 
fa]. 1 months a f t e r  Labor Day, provided f lood control  parameters o r  carryover 
storage tlo not dickate lower levels, a mininum reservoir level  o f  20,000 
acre-feet, 429 fee t  MSL, w i l l  be maintained a t  Black Butte Lake. The minimum 
level  under any condit ion sha l l  not be under 6,700 acre-feet. 

Black Butte Lake i s  not operated f o r  water qua l i t y  as i t  i s  not a 
project purpose. tlowever, water qua l i t y  standards f o r  Black Butte I...ake and 
Stony Creek are those established by the Ca1.ifornia Water Qua l i t y  Control 
Board, Central Valley Region. The standards f o r  indiv idual basin flows i n  
Ca1.ifornj.a were prepared by the State i n  response t o  requirements set f o r t h  
i n  Section 303 o f  the Federal Water Pol lu t ion Control Act Amendments o f  1972 
(Pl.. 92-500) and i n  the Porter Cologne Water Quality Control Act (Divis ion 7 
0.F the Ca l i fo rn ia  Water Code). The purpose o f  the plans are t o  develop a 
comprehensive water qua l i t y  management plan f o r  ind iv idual  water basins i n  
Califorrt ia, accounting f o r  the complex interrelat ionships o f  water qua l i t y  -,, 

and water quant i ty.  The Basin Plan has divided the Stony Creek Basin i n to  +- - 

three areas; (Stony Creek, Black Butte Lake, and East Park Reservoir) and has 
set beneficial uses as shown i n  the fol lowing tabulation: 

StonyC.[?ek 
I r r i g a t i o n  and stock watering 
Contact and non-contact recreation 
Warm freshwater habitat  
Potent ial  cold freshwater habitat  
Coldwater f i s h  migration 
Warmwater and coldwater f i s h  spawning 
W i l d l i f e  habitat  

Black Butte Lake -..---... ,.... .."- 
I r r i g a t i o n  and stock watering 
Contact and non-contact recreation 
Warm freshwater habitat  
Warmwater f i s h  spawning 
Wi ld l i f e  habitat  

East Park Resg-vo-r ---- 
Contact and non-contact recreation 
Warm and cold freshwater habitat  
Warmwater f i s h  spawning 
W i l d l i f e  habitat  



A nionitoring program has been establ ished f o r  Bl.ack Butte Lake t o  
determine the p o l l u t i o n a l  input  i n t o  the lake from the inf lows and t ha t  
r e s u l t i n g  from lake use, t o  determine i f  the qual. i ty i s  w i t h i n  the c r i t e r i a  
needed t o  s a t i s f y  the bene f i c i a l  uses, and .to determine a data base agai l ist 
which t o  compare fu tu re  qua1j.t j.es arid cond j.tj.oris. The moni.toring program 
consists o f  two sampl. ing runs per year. On both runs f i e l d  data i s  collec:l:..ed 
as well. as samples being co l lec ted f o r  laboratory analyses. The 1.aboratory 
samples are  co l lec ted i n  A p r i l  and August, which al lows to conditi~::lr~s o f  Ihe 
lake p r i o r  t o  and dur ing summer' s t r a t i f  i.catj.ons t o  be determi.ned ( i n  .the 
August run samples are taken From both .the epi l in in ion a1-d hypolininj.on, 
because o f  the i s o l a t i n g  e f f ec t s  o f  s t r a t  i f  icat j .or i) .  Sampl. ing i s  done on 
in f lows t o  the lake, i n  the lake, and on lake out f lows. The 1:)ararne.ters 
tested f o r  are  as foll.ows: 

a. Field program. Vert ical.  p ro f  i l.es o f  water teniper.alure, d i.ssol.ved 
oxygen, e lec t r j .ca1 conduct iv i ty ,  and pH are obtained w i t h  an e lec t ron ic  probe 
lowered by winch from a boat. Ve r i f i ca t i ons  o f  probe clata i s  done by the use 
o f  simple f i e l d  t e s t s .  These same simple f i e l d  tes ts  are used l o  olnt:ain .[;his 
data on the in f lows t o  arid outf lows from the lake.  

b. Laboratory program. 'The general class i f  i c a t  ions o-F data co l lec ted 
f o r  and sampled i n  the laboratory consists 0.f general. chenij.cal., nu t r ien ts ,  
oxygen demand, heavy metals, pest ic ides,  and the ident  i f  icat, ion and 
enumeratj.on o f  algae t o  serve as bioassay i n  detern~ining ariy fut-ure trend 
toward blooms o r  eut roph icat ion i n  the 1.ake. 

7-08. FISH AND WILDLIFE 

Ongoj.ng f i s h  arid wj. 1.41 j.fe management programs are acc:onipl. ished w i t h  
the advice o f  the U . S .  Ir ish and W i l d l i f e  Service i n  cooperation w i t h  the 
Cal. i f o r n i a  Department o f  f i s h  arid Game. l h e  Corps operatm arid 11iaj.ntaj.ris the 
p ro j ec t  lands consistent  w i t h  the annual hunting and .f isI i ing ru1.es and 
regu la t ions spec i f ied by Ca1.i.fornj.a F ish and Gatlie Comn~j.ssj.on. T'wo reservo i rs  
on Stony Creek (Stony Gorge arld Black Butte) support i~npor-tant 
self-sustai.nj.ng warmwater f i sher ies  arid receive considerab1.e rec:reati.onal. 
usage, p a r t i c u l a r l y  from March through June. A major problem For Llie 
maintenance o f  a fj.stiery resource i n  a l l .  three reservo i rs  tias been the lack 
0.F any p rov is ion  For a firm mini.mum pool. hs a r esu l t ,  these r e s e r \ ~ o i r s  were 
drawn down t o  c r i t i c a l l y  ].ow 1.evels dur ing the recent; (1976-.77) drought 
per iod.  

P r i o r  t o  construct ion o f  Black Hut;te Uani there was no si.gnifi.cant 
year-round f i she ry  w i t h i n  the pr0jec.l: area. Although the arwa t o  be 
inundated was genera1l.y cl.eared o f  a l l .  t rees dur ing constructj.on o f  .the 
p ro jec t ,  But te Mountain Creek arm o f  the I.ako was leF t  uncleared f o r  f j .sh 
hab i ta t  anA the area i s  popular1.y known as "Fisherman's C:ove". This area 
provides s u f f i c i e n t  hab i ta t  to  main-t;ain a diverse aqual.;ic comtnuni by. Black 
Butte L.ake provides an excel. 1.ent warmwater f i shery  . T'he most iniportanl 
gamefish i s  whi te crappie, although white and channel ca.t.Fish i:\tid largemouth 
bass a r e  a lso taken i n  good numbers. Other coninion fj.sl.1 species i n  Black 
But te  Lake include smallmouth bass, b l u e g i l l ,  gri?en sunfish, red--c:?ar sunfish, 
and black crappie. Str iped bass have been p1.arited arid spawning runs up Stony 
Creek have been recorded, but i t  i s  1.1o.t known i F  Ihe popula.tior1 i s  
se l f -susta in ing.  Threadfj.n shad are very nunierows j.n .the reservoir., and a r e  
an important forage species f o r  .the gamefish. L..arge populations o f  lion-game 



f i s h  are also frequent, including carp, Sacramento sucker and Sacramento 
squawfish, 

A major concern f o r  f ishery management a t  Black Butte Lake i s  
provis ion o f  stable water levels during a three-to-four week period i n  l a t e  
spring f o r  the production o f  crappie spawning habj t a t .  With the cooperation 
o f  the U.S .  Buroau o f  Reclamation ( i n  d i s t r i bu t i ng  Stony Creek water among 
Black Butte, Stony Gorge and kast Park reservoirs) the lake water leve l  i s  
regulated during the spawning season t o  provide optimum spawning conditions, 
General operating guide]. ines were set f o r t h  i n  a document en t i t l ed  "General 
Operating Objectives Stony Creek Reservoirs", dated May 1971, a copy i s  
enclosed as Exhib i t  0 .  The guideli.nes state that  when the water surface 
temperature reaches 60 degrees Fahrenheit i n  the spring, the Black Butte 
storage leve l  w i l l  be l imi ted t o  a drawdown o f  2 feet f o r  a period o f  3 weeks 
t o  f a c i l i t a t e  the crappie spawning period. I n  order t o  accomplish th is ,  a 
water exchange w i l l  be made wi th  the Orland Unit  Water Users' Association t o  
replace water releases f o r  Glenn-Colusa I r r i g a t i o n  D i s t r i c t  needs, o r  that  
required f o r  a minimum release beyond the 2-foot allowable drawdown. A t  the 
request o f  Ca l i fo rn ia  Departmelit o f  Fish and Game th i s  program has been 
expanded t o  include Stony Gorge Reservoir. Currently the drawdown i s  l imi ted 
i n  Black Butte Lake i n  even numbered year's and Stony Gorge Reservoir i n  odd 
numbered years j.n an attempt t o  establ ish a self-sustaining crappie f ishery 
i n  both reservoirs. 

W i l d l i f e  habitat  around Black Butte Lake has been degraded by past 
grazing practices. Present Corps management o f  the forage resource has 
attempted t o  improve the habi ta t .  The area surrounding the lake supports a 
large population o f  black-tai led deer. Other game species include Ca l i fo rn ia  
val ley quai l ,  mourning dove and black ta i l ed  jackrabbit. Black Butte Lake i s  
heavily used as a nesting area by waterfowl and other waterbirds during 
winter and migratory periods. The area i s  also s ign i f i can t  because o f  the 
regular presence o f  overwintering bald eagles. Other raptors include golden 
eagle, prar ie  falcon and red- ta i led hawk, which may nest i n  the v i c i n i t y .  
The peregrine falcon has been observed occasionally. A blue heron rookery i s  
located i n  r ipar ian  wood land downstrean) from Black Butte Dam. Other w i l d l i f e  
species include carnivores such as the coyote, gray fox, bobcat, racoon and 
numerous rodents. The stream habitat  supports muskrats arld beavers. The 
Squaw Point W i l d l i f e  area i s  presently being managed f o r  deer habitat  
improvement. This program includes a discing and broadcast-seeding process 
u t i l i z i n g  lana vetch as a forage plant.  'The vetch i s  also expected t o  
improve cover f o r  upland game birds such as quai l ,  dove, pheasant, w i ld  
turkey and others. 'To encourage game birds, "quai l  cr ibs" have been 
constructed t o  improve nesting habi ta t .  

7-09. WCITER SUPPLY 

I r r i g a t i o n  development upstream from Black Butte Lake consists 
p r inc ipa l l y  0.F re la t i ve l y  small areas supplied by d i rec t  diversion from the 
creek w i th  no s ign i f i can t  storage. The t o t a l  o f  such areas i s  about 1,000 
acres. S~nal l  amounts o f  water from Stony Creek are also used f o r  domestic 
and stock purposes. Downstream from Black Butte Project, the pr inc ipal  Stony 
Creek service area i s  located w i th in  the area o f  the U.S.  Bureau o f  
Reclamation (USBR) Orland Project. ISbout 18,000 acres i n  t h i s  project are 
i r r iga ted  by diversion from Stony Creek and by use o f  regulation a t  East Park 
and Stony Gorge Reservoirs. 



A l l  the space i n  Black Butte iake not required f o r  f lood control, 
over and above minimum pool, w i l l  be made avai lable f o r  conservation o f  
i r r i g a t i o n  water. During the summer nionths t h i s  m y  be the en t i re  act ive 
reservoir  space, while during the winter months al.1 avai lable space 11lay be 
required f o r  f lood contro l  . Under Pub1 i.c l..aw 91-.502, approved 23 October 
1970, the conservation operation o f  Bl.ack Butte Lake was f inanc ia l l y  
integrated w i th  the USBR' s Central Valley Project (CVP) arid i s  coordinated 
operat ional ly w i th  the other storage un i ts  o f  the CVP. I r r i g a t i o n  water 
released froni Black Butte storage i s  u t i l i z e d  by the Glenn--Colusa 1:rr igation 
D i s t r i c t  as par t  o f  that  agency's contractual entitlement For purchase o f  up 
t o  105,000 acre--feet o f  CVP water. 

Black Butte Dan1 and Lake are operated i n  conjunction wi th  Stony 
Gorge and East Park Reservoirs o f  the Bureau o f  Reclamation's Orland 
Project.  However, no storage f o r  Orland Project i r r i g a t i o n  supplies i s  
al located i n  Black Butte Lake. I r r i g a t i o n  releases from East Park are routed 
through Stony Gorge Danr and then t o  Black Butte Lake, where the water i s  
diverted t o  the Orland Pro ject 's  South Canal o r  released t o  Stony Creek Tor 
diversion t o  Orland Pro ject 's  North Canal. Stored water may be exchanged 
between East Park, Stony Gorge and Black Butte reservoirs i n  order t o  
maximize the conservation u t i l i z a t i o n  o f  the stored water. 

7-10. HYDROELECTRIC POWER 

The underlying concept f o r  hydroelectr ic power generation a t  Black 
Butte Ddm i s  tha t  i t  w i l l  o rd inar i l y  be operable when releases from the 
reservoir  are between 200 cfs  and 1,000 c fs .  Al.1 flows less than 200 cfs  are 
t o  be released by the Corps through service gates No. 3 o r  No. 4 o f  the 
ou t l e t  works. A t  flows above 1,000 cfs  but below 1,200 cfs, releases through 
the powerplant and service gate wi l l .  be adjusted t o  assure no flows below 200 
cfs  are passed through the Corps service gates (gate openings o f  less than 
0 .5  fee t  w i l l  not be permitted). I f  the required release i s  greater than 
1,200 cfs, the f i r s t  avai lable 1,000 c fs  wj.1 I. f low through the powerplant and 
the excess through Corps service gates i n  the ou t l e t  works. The powerplant 
i s  current ly scheduled t o  come on l i n e  i n  ear ly  1988. 

Navigation i s  not a project purpose, and there have been no 
navigation projects on Stony Creek. 

7-12. OTHER 

Drought Contingency Plan. During droughts, f lood cont;rol i s  not 
expected t o  be a p r i nc ip le  factor i n  the operation o f  Black Butte Lake. 
Conservation water and conservation space i s  managed by the U.S.  Bureau o f  
Reclamation as par t  o f  the Central Valley Project (CVP). During droughts the 
watermaster f o r  the Sacramento Canals Unit; o f  the CVP and the various groups 
he represe17ts can be expected t o  conserve water t o  the best o f  t h e i r  a b i l i t y .  
During the 1976-77 drought, the waternmster*, i n  conjunction w i th  the Orland 
Unit  Water User's fissociation, developed a plan t o  conserve water loss due t o  
evaporation on the three Stony Creek Basin reservoirs (East Park, Stony Gorge, 
and Black Butte). The plan cal led f o r  a l l  water stored i n  East Park and Stony 
Gorge above minimum pool, o r  not required f o r  use i n  the immediate area, t o  be 
transferred t o  Black Butte Lake t o  reduce the t o t a l  water surface area exposed 
t o  evaporation. 



Any infornmtion tha t  the Corps o f  Engineers may have t ha t  would be 
bene f i c ia l  t o  drought operation w i l l  be passed on t o  the watermaster o f  
Sacramento Canals Un i t  o f  the CVP. I n  extreme cases i t  may be des i rab le  t o  
pt.lmp water from the Rlack Butte I-ake below the o u t l e t  i nve r t .  I t  should be 
noted the p ro jec t  toi . l .ets arld shower and s ink f i x t u r e s  are ].ow f lows o r  
microflow types. 

7-13. DEVIATION FROH NORMCIL OPERATION 

Occasional deviat ions from normal operation are expected. Except as 
discussed below any deviat ions from normal. f l ood  con t ro l  procedures must be 
approvetJ i n  advance by the D i s t r i c t  Engineer, Sacramento D i s t r i c t ,  Corps o f  
fingineers. Emergency and some minor deviat ions can be made a t  the d i sc re t i on  
o f  the Park Manager. 

a. Emergencies. Some devj.ati.ons t ha t  can a r i se  from 
emergency condit ions include: drowning s o r  other accidents; equipment o r  
l i vestock i n  downstream channe1.s; and , f a i l u r e  o f  important; operating 
f a c i l i t i e s .  'The D i s t r i c t  Engineer, Sacramento D i s t r i c t ,  Corps o f  Engineers, 
w i  1.1 be informed as soon as pract  icab1.e o f  any emergency dev ia t ions.  

b. Unplanned Minor Deviations. Unplanned instances not  
consi.dered emeryenc.ies can a lso create needs f o r  temporary minor deviat ions 
from the normal regu la t ion o f  the reservo i r .  Construct ion a c t i v i t i e s  usual ly  
account f o r  the greatest; pa r t  o f  these minor dev ia t ions.  Typical  
construct ion a c t i v i t i e s  include: u t i l i t y  stream crossings, br idge work, bank 
pro tec t ion  work ancl major construct ion p ro jec ts .  Changes i n  releases are 
sometimes necessary f o r  maintenance and inspection. Requests f o r  changes o f  
release ra tes are general ly  g iven f o r  a few hours t o  a few days. Each 
request i s  analyzed on i t s  own circumstances. Consideration i s  g iven t o  
upstream watershed condi t ions,  f l ood  potential . ,  reservo i r  condi t ions arld 
possib le a l t e rna t i ve  measures. I n  the i n te res t  o f  maintaining good publ ic  
re la t ions ,  the requests are complied w i t h  provid ing there are  no adverse 
e f fec ts  on the ove ra l l  operation o f  the p ro jec t  f o r  the authori.zed purposes. 
The D i s t r i c t  Engineer w i l . 1  be informed, i n  advance, i f  possible, o f  a l l  minor 
deviat ions proposed o r  ant ic ipated.  

c. Planned Deviations. Long-..tern) deviat ions sha l l  be 
analyzed on t l ' leir  p a r t i c u l a r  circumstances and meri ts.  Su f f i c i en t  data on 
f l.ood potent ia l . ,  reservo i r  and watershed condit ions, a1,ternat;ive measures, 
expec:ted benef i ts  and probable e f fec ts  on other pro jec ts  w i l l  be presented by 
l e t t e r  o r  telephone ,to the D i s t r i c t  Engineer, Sacramento D i s t r i c t ,  Corps o f  
Eligineers along w i t h  recommendations f o r  review and approval. 

7-14. RATE OF RELEASE C H m E  

I n  order t o  permit evacuation o f  people, property, l ivestock,  e tc .  , 
i n  advance o f  r i s i n g  ~ a t e r  downstream and t o  minimize the formation o f  
dangerous f lood  waves, the r a t e  o f  c:hange f o r  an increase i n  release sha l l  
not be more than 2,000 c fs  i n  any 2 hour i n t e r va l .  To minimize bank caving 
due t o  periods o f  h igh sustained releases and/or decreasing releases a f t e r  
extentled periods o f  bankful f lows, no l eve l  o f  release above 1,000 c fs  sha l l  
be tie1.d f o r  more than 18 hours. The r a t e  o f  change f o r  a decrease i n  release 
sha l l  be as fo l lows:  



a .  When e x i s t i n g  re lease i s  between 15,000 c f s  and 5,000 c fs ,  
ou t f l ow  shal.1 be reduced i n  1,000 c f s  j.ncrements w i t h  no re lease sustained 
f o r  less  than 2 hours. 

b.  When e x i s t i n g  re lease i s  between 5,000 c f s  arld 50 c fs ,  
ou t f l ow  s h a l l  be reduced i n  500 c f s  increments, w i t h  no re lease sustained f o r  
less  than 2 hours. 

Except du r ing  spj. l lway operati.on (pool  el .evat ion above 4 7 3 . 5  NSL) 
described below, releases from Black But te  Lake w i l l  be l i m i t e d  i n s o f a r  as 
possib1.e t o  15,000 cubic f e e t  per  second. Rel.eases shall. be made i n  
accordance t o  the  Release Schedule shown on the  Flood Cont ro l  Diagram Cliart  
A-- 10. 





Vlll - EFFECT OF WATER CONTROL PLAN 

The Black Butte Project regulates floodflows i n  the lower Stony 
Creek basin by cont ro l l ing  i t s  releases t o  obtain the maximum prac t ica l  
reduction i n  f lood damages. The f lood control  storage i n  Black Butte Lake i s  
su f f i c i en t  t o  control  a l l  f loods o f  record as wel l  as a l l  other floods w i th  
more than 2 percent annual chance o f  occurrence t o  ex is t ing channel 
capacities below the dam. 

Jo int  use storage i n  Black Butte Lake provides about 57,000 acre-, 
feet  o f  water. Storage w i l l  also provide f o r  hydroelectr ic power generation 
a f t e r  construction o f  a power plant scheduled f o r  .completion i n  1988. The 
j o i n t  use storage provides a pool f o r  recreation opportunit ies for  an 
estimated current annual. average o f  about 21.0,000 v i s i t s .  Black Butte Lake 
creates loca l  environnlent a t  t r a c t  ive t o  many species o f  b i rds arxl t ie r res t r ia l  
w i l d l i f e  as we l l  as a habi ta t  f o r  large, diverse f i s h  populations. 

8-02. SPILLWAY DESIGN FLOOD 

Design o f  the spill.way, development and establishment o f  the dam 
crest and rea l  estate acquis i t ion l ines were based on hypothetical routii igs 
o f  the Spillway Design Flood. Spi.llway Design Flood studies were i n i t i a l l y  
prepared i n  1951 atxi presented i n  the Sacramel~to D i s t r i c t ' s  Report "Black 
Butte Project, Development o f  Spillway Design Flood", dated June 1951. Storm 
prec ip i ta t ion  am0un.k~ wore based on an analysis o f  maximum possible 
p rec ip i ta t ion  developed by t l ie Hydrometeorological. Section o f  the former U . S .  
Weather Bureau. Soon thereafter, the Hydrometeorologj.ca1 Sect ion was 
requested t o  review i t s  Probab1.e Maximum Precip i ta t ion estimate. However, 
there was not substant~ial change from the previ.ous estimate, and the o r i g ina l  
Spi 1 lway Design Flood was retained. 

A fl.ood s imi la r  t o  the Spj.llway Design Flood would resu l t  from the 
combination o f  the most severe meteorologic and hydrologic conditions 
considered possible i n  the basin above the dam. The Probable Maximum 
Precipitat:ion quant i t ies furnished by the Weather Bureau were given a Lime 
d i s t r i b u t i o n  patterned a f t e r  the storm o f  31 January t o  2 February 1915 i n  
the Stony Creek basin and an areal  d i s t r i bu t i on  patterned a f t e r  the 
d i s t r i b u t i o n  0.f the nornlal annual p rec ip i ta t ion ,  The probable n~axim~im 
antecedent snow cover was completely melted during the spill.way design 
storm. The adopted u n i t  hydrograph and loss rates were based on the Apr i l  
1941 flood recorded on Stony Creek near Hami 1 ton City,  wi th  approprl'.ate 
adjustment o f  the u n i t  hydrograph f o r  the di f ference i n  locat ion and the 
reservoir  e f fec t .  Pert inent hydrologic parameters For the probable maximum 
event were : 

Storm ra in fa l l .  
Snowme 1 t 
Excess (runoff)  
Peak inf low 
In f low volume 

1.2.70 inches 
4.21 inches 

11.15 inches 
154,000 cfs 
488,000 acre-.feet 



A hypothetical. rou t ing  of the Spi l lway Design Flood through Black 
But te Lake resu l ted i n  a maximum pool e leva t ion  o f  509.8 fee t  MSl., w i l l ?  I.cta1 ,-, 

maximum storage o f  370,000 acre-feet according t o  o r i g i n a l  area-.capac ity-.. L 

e leva t ion  curves, inc lud ing 210,OO acre feet  o f  surcharge sl;orage (storage 
above gross poo l ) .  T'he outl .et works were assumed cl.osed un t i l .  el.evation 
498.0 f ee t  MSL., r esu l t i ng  i n  a maximum out f low o f  98,600 c f s .  P1.at.e 20 
presents hydrographs per t inen t  t o  the rou t ing .  

A rev ised Probable Maximum Flood was develol:~r.~d i n  1380 for a 
sp i  1. ].way adequacy s.l;udy. T'he Probable Maximum P rec i p i t a t i on  (PMP) was 
computed using the procedures outl.irled i n  l iydrometeorological Report No. 36, 
dated 1.961 (revised October 1969). The PMP was assumed t o  have been pa r t  o f  
a la rge storm ser ies w i t h  the standard p ro jec t  storm precedilig the F'MP. T'liis 
storm ser ies removed antecedent snow cover and saturated t l ie  basin resu.l.tj.ng 
i n  low loss ra tes  and f i l l i r i g  o f  upstrl?dm reservo i rs .  To test; lhe 
sens i t  i v i t y  of: the bas i n  storms; October, [)ecernber, and January-..February 
PMP's o f  72-hour du ra t ion  were calculated and appl ied t o  fou r  d i f f e r e n t  sl.orm 
ceri ter ings. Probab1.e Maxj.nl~~m Floods were compil.ed f o r  the various 
centerings; u n i t  hydrographs previously developed, and basef low and loss 
rates derj.ved from those observed dur ing the 1964, 1965, ard 1970 f loods.  
The i n i t i a l  loss r a t e  was 0.10 inches and the constant r a t e  was 0 .10 
inches/hr. The upstream reservoirs,  East Park and Stony C;orge, were assumed 
f i l l e d  and ab le  t o  pass peak in f low wi thout  overtopping. Tlie most c r i t ; l . ra l  
condi t ion,  a January-February storm centered over each sub- basin i ~ s i n g  
i r i d i v idua l  area convergence PMP indices resu l ted i n  an average o f  22.95 
inches over the t o t a l  basin,  The peak o f  the resul. t ing j.nf1.o~ was 243,000 
c f  s and a volume o f  597,000 acre- feet .  Hypotheti.ca1 rout ings through Riack -, 

But te L.ake j.ndicate that: minimum freeboard would be -. 0 .80 f e e t  wi.t;h an 
out f low o f  164,000 c f s .  

8-03. FLOOD COKTROL 

The p r i n c i p a l  ob jec t i ve  o f  the f l ood  control. p lan i s  prevcntj.on o f  
f lood ing i n  the ag r i cu l t u ra l ,  urban and suburban areas adjacent Lo SLony 
Creek. F:cononiic and o ther  consi.derat ions incl i ca te  t ha t  Black But te L.ake 
should g i ve  p ro tec t ion  t o  the downstream a g r i c u l t u r a l  a r m  agairist a f l.ood 
t ha t  can be expected t o  be exceeded on the average about once i n  50 years and 
t o  .the downstrci?am urban areas o f  Orland and Hamilton C i t y  against [;he 
standard p ro jec t  f load, There i s  pract ical .  l y  no local, runo f f  con t r ibu t ing  t o  
Stony Creek below Black But te  Dam, and consequently a reservo i r  release oF 
15,000 c f s  can be made wj.thout apprecj.able damage t o  ag r i cu l tu ra l .  areas. 
Also, a release o f  40,000 c f s  can be made wi thout  appreciable damage to  url:)an 
areas. The present f l ood  con t ro l  space i.n Black But te lake  j.s suf f ic j .ent  t o  
con t ro l  a l l  the f loods o f  record and meet the above requirements. 

a. Standard Project Flood. A general. r a i n  standard p ro jec t  f l ood  
was develc~ped t o  t e s t  the operat ion o-F B1.ack But te Lake ui-ttler extrc2lne 
cond i t ions,  A standard p ro jec t  f lood (SPF) i s  one t ha t  can be expected from 
.the mos b severe combination oF meteorologic ard hydrolog i c  cond i t  I.uns 
cha rac te r i s t i c  of' ' the geographic region, excl.uding extreme1.y r a re  
combinations. The de r i va t i on  o f  the standard p ro jec t  f l ood  f o r  Bl.ack Dul.te 
Lake was based on methods and c r i t e r i a  presented i n  the repor t  o f  the 
Sacramento D i s t r i c t  Corps o f  Engineers dated A p r i l  1957, ent i t l .ed "S-tamlard h 

Projec:t Rain F-lood Cr j . te r ia ,  Sacramento--San Joiiquin Val.l.ey, Cal j.forni.aM . T'he 
standard p ro jec t  storm used i n  t ha t  repor t  i s  approximately equivalent t o  a 



t ranspos i t i on  o f  the November 1950 storm from the S ie r ra  Nevada Mountai1.1~ t o  
the Stony Creek Basin. The adopted SPF i s  described i n  de ta i l .  i n  Design 
Memorandum No. 1, Black But te Pro jec t  Stony Creek, C a l i f o r n i a  .- I iydrology, 
dated May 1957. 

The standard p ro j ec t  r a i n  fl.ood a t  Black But te Dam has a peak o f  
95,000 c f s  and a 3 day volume o f  254,000 acre- feet .  Values f o r  the s-tandard 
p ro j ec t  r a i n  f lood,  major h i s t o r i c a l  r a i n  f l.oods and the Spj.l.lway Design 
Flood a re  tabulated below. A l l  values r e f l e c t  unimpaired f lows.  

PEAK INFLOW RATIO 3-DAY VOLUME RATIO TO 
FLOOD (cfs) t o  SPF (acre-feet) SPF 

Standard Pro jec t  
February 1909 
February 1915 
December 1.937 
February 1940 
March 1941 
December 1955 
February 1958 
December 1964 
January 1970 
March 1983 
February 1986 
Spi l lway Design 

A hypothetj.ca1. r ou t i ng  o f  the SPF' i s  shown on P la te  21., along w i t h  
hypothet ica l  rou t ing  o f  the Reservoir Design Flood. 

b. Reservoir Design Flood. The Reservoir Design Flood i s  discussed 
i n  d e t a i l  i n  "Design Memorandum No. 1 Black But-te Pro jec t  Stony Creek, 
C a l i f o r n i a  - Hydrology", dated May 1957. I t  was determined t.Ielat under 
pe r fec t  operat ion, the rnax imum amoulit o f  space (155,000 acre- f  eet)  t h a t  w t : ~ ~ ~ l d  
be avai.lab1.e f o r  f l ood  con t ro l  purposes dur ing the r a i n  f l ood  season wou1.d 
con t ro l  90 percent o f  the standard p ro j ec t  f l ood  ser ies Lo a maxitn~lln rel.ri?ase 
o f  15,000 c f  s w i thout  using surcharge storage (exceeding gross pool. 
e levat ion)  i n  ,the reservo i r .  Frequency data  o f  ten-day runo f f  ex i s t i ng  a t  
t h a t  t ime ind icated t h i s  volume was approximately equal t o  the r uno f f  volume 
exceeded on the average of once i n  100 years. However, a l lowing Tor 
operat iona l  contingencies, such as mechanical = 1 i f f i c u l t i e s ,  unexpected 
downstream condi t ions inc lud ing those on Sacrame~ito River, and such oLher 
i r r e g u l a r i t i e s  as have been commonly experienced a t  f l ood  con t ro l  p ro jec ts  i n  
general i t  was concluded t h a t  the 155,000 acre- feet  o f  space and 15,000 c.fs 
re lease capacj.t+y cou1.d be r e l i e d  on t o  con t ro l  only a .  f l ood  exceeded on the 
average o f  once i n  50 years o r  about 75 percent o f  the standard p ro j ec t  f lood.  

Under present operat ing condi t ions f o r  Black But te the maximum 
amount o f  space ava i lab le  f o r  f l ood  con t ro l  i s  137,000 acre- feet .  Routi17g 
the  Reservoir Design Flood (90% o f  Standard F1roject Flood) through Black 
But te  Lake resu l t s  i n  the use o f  the 137,000 acre- feet  p lus an add i t i ona l  
46,000 acre-.feet o f  surcharge storage. Maximum storage obtained was 190,000 
acre- feet ,  e leva t ion  483.1 f e e t  MSL, w i t h  a combined out f low of 15,000 cfs 



through the  o u t l e t  works and sp i l lway .  A balanced 50 year 1 2 4 a y  se r ies  r a i n  
f l o o d  was developed based on the  frequency curve f o r  unregulated r a i n  f loods 
a t  Black Bu t te  Dam and routed through Black But te  Lake under e x i s t i n g  r) 
operat ing condj.t ions. The r o u t i n g  showed t h a t  a 50-.year event could be 
c o n t r o l l e d  t o  15,000 c f s  re lease wikh a minimal use o f  surcharge storage 
(5,000 a c r e - f e e t ) .  

Thus w i t h  the  use o f  the maximum 137,000 acre--feet- f l o o d  control .  
space a t  Black Bu t te  Lake i t  w i l l  f i l l  t o  the  sp i l lway c r e s t  o r  al:)r:,vv an 
average o f  once e\lery 12.5 years, spj.11. 15,000 c f s  o r  more once every 60 
years and exceed the channel capaci ty  (40,000 c f s )  t lplru Orland about once 
every 400 years on the  average. 

c .  Historical Floods. Hypothet ica l  operat ions o f  t he  h i s t o r i c a l .  
December 1964-January 1965, January 1970, and January-Apri.1 1974 r a i n  f loods 
a re  shown on P l a t e  21.. H i s t o r i c a l  operatj.on o f  t he  March 1983 artcl February 
1986 r a i n  f loods a r e  a l s o  shown on the  same p l a t e .  

8-04. RECREATION 

Annual v i s i t a t i o n  records were s ta r ted  f o r  Black But te  Lake i r t  1964 
when 107,000 rec rea t  i o n  days were recorded. Since 1964, v i s i t a t  i.on has 
f l u c t u a t e d  considerab1.y w i . t t t  t he  h ighest  annual v i  si.tati.on, 348,400 
rec rea t ion  days, recorded i n  1983. Annual v i s i t a t i o n  from 1964 through 1.384 
i s  shown i n  Table 18. 

YEAR - 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

TABLE 18 
ANNUAL VISITATION 

ATTENDANCE I N  RECREATION M Y S  

T o t a l  1964 -.- 1984 
Average 1964 - 1984 



Combined data from Corps o f  Engineers recreation use surveys 
conducted between 1983 and 1985 indicate the pattern o f  use a t  Black Butte 
Lake as shown i n  the fol lowing tabulation: 

Average number o f  people per vehicle 
Percentage o f  v i s i t o r s  camping 
Percentage o f  v i s i t o r s  picnicking 
Percentage o f  v i s i t o r s  boatring 
Percentage o f  v i s i t o r s  waterskiing 
Percentage o f  v i s i t o r s  f i sh ing  from boat 
Percentage o f  v i s i t o r s  f i sh ing  from shore 
Percentage o f  v i s i t o r s  swimming 
Percentage o f  v i s i t o r s  ORV r i d i n g  
Percentage o f  v i s i t o r s  h ik ing 
Percentage o f  v i s i t o r s  other 
Percentage o f  v i s i t o r s  s iqhtseeingl./ 

Length o f  camping stay per party 
Length o f  day use stay per party 
Percentage o f  v i s i t o r s  residing w i th in :  

2.7 days 
2,6 clays 

0-25 Miles 49% 
26-50 m i  1.es 2 5% 
51-75 miles 4% 
70-100 m i  les -7% 
Further than 101 miles 21.3% 

Persons sightseeing are not partj.cipatj.ng i n  any other a c t i v i t y .  

Over 80 perc:ent o f  annual v i s i t a t i o n  occurs during a five--month 
recreation season (March 15 - Rugust 15). The peak weekend j.s t rad i t i ona l l y  
Memorial Day while other holidays such as Fourth o f  July and Labor Day also 
have a high attendance. 

8-05. WATER QUALITY 

The water control. pl.an f o r  Black Butte Lake has had minimal adverse 
impact on Stony Creek and Black Butte Lake water supply. Black Butte Lake 
normally stays r e l a t i v e l y  shal.low during the summer months. Ver t i ca l  
temperature pro f i les  indicate that  the lake remains thermally unstable o r  
weak1.y s t r a t i f i e d  arlcl i s  easi ly mixed vertical1.y by winds and d iurnal  heating 
and cooling. The waters are warm throughout the depths duritig the summer, 
providing f o r  a warn) f ishery.  The water temperatures o f  the inf low t o  and 
the outf low from the lake show that because o f  summer mixing i n  the lake the 
ou t f  ].ow water temperatures do not rem3i.n cool during the summer, but fol. low 
the r i s e  and f a l l  o f  the season a i r  temperatures. rhis would seem t o  
preclude setti.ng the stream reach below f3lack Butte Lake as a potent ia l  
coldwater habikat, because o f  natural  conditions not related t o  the operat ion 
o f  the lake. Although cl i.ssol.ved oxygen concentrat ion a t  the lake ' s bottom 
of ten gets as low as 2-3 mg/l i n  the summer, anaerobic conditions do not 
occur because o f  the oxygenation provided by the mixing. 



7'urbi.dity i s  an occasi.ona1 problem i n  the lake, w i t h  spr ing 
t u r b i d i t i e s  a t  1-2 foo t  Secchi depths a ~ x l  summer t u r b i d i t i e s  a t  4-5 f ee t  rn 
Secchi depths. A Secchi depth o f  fou r  fee t  i s  the recreat iona l  cr i . ter i .a set .. .,". 
by the Environmental Protectzion Agency (EPA) . The low- l eve l  release o f  
t u r b i d  waters from upstream reservoirs,  p lus the v e r t i c a l  mixing a t  Hl.ack 
R ~ i t t e  reservo i r ,  produces t h i s  t u r b i d i t y .  'Turbid waters reduce 
photosynthetic a c t i v i t y  ancl thereby reduces the amount c r f  food ava i lab le  trr a 
f ishery ,  and add i t i ona l l y  makes the water less appealing and less safe f o r  
body contact sports.  

Sal. t , pest i.cides and heavy metal. concentrat i on  are below the Ei:flh 
c r i t e r i a ;  the exception being mercury. Normally mercury i n  both A p r i l  and 
August san~pl.ing exceed .the 1980 E:PA standards f o r  human health, as w e l l  as 
the EPA standards (24 hour and maximum concentrations f o r  freshwater aquatic 
l i f e ) ,  However, the standard f o r  human heal th  pro tect ion appl ies t o  d r ink ing  
water only i n  areas where populations consume mercury-contaminated f isl?. 
Should contaminated fi.sl.1 not be eaten, then the d r ink ing  water mercury 
standard rever ts  t o  2 .0  umg/l, which a lso equals the State o f  Ca l i f o rn i a  
d r ink ing  water standard, ancl Black Butte water meets t h i s  c r i t e r i a .  The 
e l e c t r i c a l  conduct iv i ty  values show tha t  the s a l t  content o f  the water i s  
sat i .sfactory f o r  j . r r i ga t ion  o f  611.1. types o f  crops. Sa l t  concentrates i n  the 
lake are h igh ly  re f lec ted  by sulrlrner evaporation because o f  the shallow water 
depths i.nvol.ved . For example, i t  i s  not uncommon f o r  the s a l t  ccrncentratj.an 
i n  the water t o  double From A p r i l  t o  August samplings. Evaporat;ion can 
account f o r  about 10 percent o f  t h i s  increase i n  sa1.t concentrati.on, whi 1.e 
high s a l t  concentrat ion i n  Spring--Summer inf lows account f o r  the r e s t .  Table 
19 gives the resu l t s  o f  the Black Butte Pro jec t  Chenrical. Anal.ysis o f  Water 
Sa~nples f o r  1983. -. 

8-06. FISH W D  WILDLIFE 

W i l d l i f e  hab i ta t  around Black Butte Lake had been degraded by past 
grazing pract ices.  The intensive grazing pressure f o r  w e l l  over 100 years 
caused considerable cropping and e l  i.nlinat i on  o f  shrubs and oak seed I. ings . 
'This intensive grazing has been el iminated w i t h  purchase o f  the land by the 
Corps o f  Engj.neers. Twenty years o f  sound range managewent pract ices has 
increased the q u a l i t y  o f  forage and improved the w i l d l i f e  hab i t a t .  Annual 
range surveys w i l l  be conducted u n t i l  grazing i s  event;ual.ly phased ou t .  
These surveys provide the basis o f  determining the numbers o f  animal. u n i t  
months t ha t  wj.1.1. be permitted t o  graze p ro jec t  lands and not resu1.t i n  
detr imental  impact t o  w i l d l i f e  hab i t a t  and nat ive vegetat ion regeneration. 

Creel census are under.taken a t  i r r egu la r  interva1.s a t  Black Rutte, 
Stony Gorge and East Park reservoirs t o  provide informat ion on the 
ef fect iveness o f  the fj.shery management program. Creel census ind ica te  t ha t  
cur rent  ~nanagement program o f  provid inq optimum spawning condit ions between 
Black Butte ancl Stony Gorge reservoirs on an a l te rna te  year basis by holding 
the selected lake l eve l  constant dur ing the crappie spawning season has 
proved t o  be e f f ec t i ve .  



BLACK BUTTE PROJECT 

CHEMICAL MALYSIS OF WATER MPLES 
1983 

Locat ion 

T o t a l  Dissolved So l i ds  (TDS) Mi lgnis/ l  
T o t a l  Susperldecl Sol.ids (TSS) " 
Volat i . le  Suspended So1.i.d~ (VSS) " 
Bicarbonate (HC03) ,I 
T o t a l  I r o n  (Fe) I t  

Dissolved I r o n  (Fe) I* 

T o t a l  Manganese (MI?) I t  

Dissolved Manganese (Mn) It 

boron (B) I* 

Dissolved S i l i c a  ( S i 9 )  I I 

Sodium (Na) ,I 

Calciu~n (Ca) I 1  

Magnesium (Mq) I #  

Potassiunl (K) I 1  

H e a y  Metals .--- -- 
Copper (Cu) It 

Zinc (Zn) II 

Lead (Pb) I ,  

Caclniium (Cd) I, 

Mercury (Hg) I I 

Chronlicun ( C r )  II 

Organic N i t rogen I I 

N i t r a t e  (N) 'I 

fhlclrnonia (N) I 1  

Chen~ical Oxygen Deniand (COD) " 
ChJ~Fr!at ed.. .tc~_d1-0-c.a_rk~1!-~~~~~1?~crlo.eIS/!. 

Stony Creek N. Stony Creek Stony Creek 
Lake Surface Lake Bottom Outflow Nr. N e w i l l e  Nr, Fruto 

Auqur t * April kgust  April  kguet  f tpr i lw April CIuquet 

188 
37 
< 1 

163 
0.99 

(0.01 
0. Of, 

<0.01 
0.11 

< 3. 
7 

33 
15 
< 1 

- 
- 
- 
- 
-. 
- 

1.20 
0.07 
0.01 
- 
- 

150 
< 1. 
< 1 
58 

<o. 03. 
<o. 01 
<o. 01. 
<o. 01 
<O. 01. 

< I. 
4 
41 

8 
<0.1 

0.007 
0.038 
0.025 
0.0016 
0.0908 
0.011 
1.1.9 
0.03 
0.02 

5 
N.F.  

218 
55 
2 

143 
I. .72 

<o. 01 
0.09 

<0.01 
0.30 

< 1 
21 
43 
20 
1 

0.018 
0.030 
0.039 
0.0018 
0.0006 
0. Q%O 
0.80 
0.40 
0.03 

< 1 
N.F. 

NOTES : 
* Sanlplc! not  taken i n  Apr i l .  
x* Sanlple not  taken i n  RugusZ, streant i s  d ry  
N.F. - None Found 



8-07. WATER SUPPLY 

Under natural  conditions, a large por t ion o f  annual. runoff  o f  Stony 
Creek can occur during one or  more re la t i ve l y  short ,Flood events. I n  

'7 
addit ion, the need f o r  water exists during l a t e  spring and the sunwer, while 
nearly a l l  annual natural  runoff occurs from l a t e  f a l l  through ear ly spring. 
Moreover, annual natural  runoff  i s  highly variable, and re la t i ve l y  dry 
periods, when annual runoff  i s  less than annual demand, can occur over 
periods o f  several years. Black Butte Lake has no storage dedicated t o  
conservation but must r e l y  on j o i n t  use space i n  conjunction wi th  f lood 
contro l .  Thus the reservoir has l imi ted a b i l i t y  t o  carry over storage from 
year t o  year. Studies performed during the planning stages o f  the Black 
Butte Project, and since concurred on by the Bureau o f  Reclamation i n  rea l  
time operation, indicate that  Black Butte Lake makes avail.able, on the 
average, 57,000 acre--feet o f  new water annual. 1.y f o r  i r r i g a t i o n  and related 
purposes. 

8-08. HYDROELECTRIC POWER 

The project proposed under the Federal E:nergy Regulatory Commiss ion 
License makes no change i n  the storage capacities o f  Black Butte Lake and 
does not a l t e r  the t iming o r  quantity o f  releases from Black Butte Lake. I t s  
p r inc ip le  purpose i s  t o  use the current releases mandated f o r  downsteam 
appropriation, f lood control, and other uses t o  generate power. A l l  water 
diverted by the proposed power plant wi.11 be returned t o  the r i v e r  
imniediwtely downstream o f  the power p lant .  The current capabi l i t ies t o  
operate f o r  f lood control  w i l l  not be changed by the proposed power - 
development. The estimated average annual generation i s  15.4 X 106 KWH. 
The actual output wi1. l .  be i n  accordance wi th  the best e f f ic iency t o  s u i t  - 
avai lable water conditions. 

None. 

8-10. FREQUENCIES 

a .  Unregulated Flow Frequencies. Unregulated flows and 
s t a t i s t i c a l  parameters f o r  Stony Creek a t  Black Butte Dam f o r  r a i n  floods are 
tabulated on Plate 22. Flow frequency curves f o r  peak, 1 day, 3 day, 10 day 
and 30 day flows f o r  r a i n  floods are shown on Plate 23.  The s t a t i s t i c s  were 
computed using the t1EC Regional. f'requency program. The unregulated frequency 
curves were based on both actual records and the conversion o f  di f ference o f  
storage i n  East Park, Stony Gorge and Black Butte reservoirs. Data p r i o r  t o  
1944 was taken from "Design Memorandum No.1 Black Butte Project Hydrology" 
dated May 1957. Water year 1977 qua l i f ied  as a low o u t l i e r  and thus removed 
from the s t a t i s t i c s .  

b. Peak Flow Frequencies Project Condition. Peak flow frequency 
curves f o r  Stony Creek below Black Butte Dam f o r  project conditions f o r  r a i n  
floods are shown on Plate 24. The curves re f lec ts  operation o f  Black BuLte 
Dani f o r  the period 1963-1986 which includes both dry and wet periods and is 
representative o f  a longer period o f  record. I n  order t o  exlend the flow I 

frequency curves t o  include very rare events, such as one percent and rarer  
floods, hypothetical floods were routed through Black Butte Lake. 



c. Stage - Frequency Curves. A stage - frequency curve i s  shown 
on P la te  25, and a stage..-duration curves a re  shown on P la te  26. The seasonal 
v a r i a t i o n  o f  reservo i r  storage frequency curve i s  shown on P la te  27. 'The 
l e v e l  o f  storage i s  higt lest i n  the spr ing a t  the beginning o f  the recreat ion 
season (May - September) as a r e s u l t  o f  s to r ing  runo f f  f o r  ua te r  supply and 
f l ood  control. .  Subsecluent releases made through the suamer Tor water supply 
and downstream r i g h t s  draw the reservo i r  system down f o r  the beginning CJF the 
w in te r  f l ood  season. 

d.  Operation Record. The o f f i c i a l  record o f  Black But te Lake i s  
published i n  Water Supply papers o f  the U.S. Geological. Survey. 

Operation o f  Black But te  Dam began i n  October 1963 and i s  shown on 
P la te  28.  A record o f  f l ood  con t ro l  requirements and storage and f lows 
per t inen t  t o  f l ood  co~ ' l t ro l  operat ion i s  contained i n  monthly repor ts  
submittecl t;o Chief o f  Engineers by tl'le D i s t r i c t  Engineer, Sacramento 
D i s t r i c t ,  Corps o f  Engineers, Sacramento, C a l i f o r n i a ,  

e. Key Control Points. Rating curves f o r  key con t ro l  po in ts  a t  
South Divers ion Canal, and Stony Creek Below Black But te Dam are shown on 
Charts A--5 and A-6, respec t i ve ly .  

8-11. OTHER STUDIES 

l'he C:orps o f  t-ngineers does not  have i n  progress o r  planned f o r  
immediate fu tu re ,  any studies i n  the Stony Creek basin. 





IX - WATER CONTROL MANAGEMENT 

9-01. RESPONSIBILITIES AND ORGANIZATION 

The primary respons ib j .  1 i t i e s  f o r  operat i ng  Black B ~ l t  Le L.ake are 
delegated t o  u n i t s  o f  Ihe Engineering Divisi .on and Construc.l.;ion..-Op1:,ral;j.1::1ns 
[)ivisi.on o f  the Sacranie1.110 [I)i.strj.ct, Corps o f  Engineers, as out;l.j.ned below. 
Names, addresses, and telephone numbers O F  those intl i.vid~ia1.s w111:)se 
responsj.bj.1.i.ties are o~lt l . i .ned i n  the fol1.owing paragraphs are g iveri on the 
personnel sheet i n  f r o n t  o f  t h i s  manual. 

a. The Hydrology Section, Engineering Division, Corps of  Engineers 
(1) Obtain c u r r e r ~ t  hydrometeorogical data arid weal l~er Forecasts f o r  
the reg ion.  
(2) Mainta in hydrologic equipment and supervise j.t;s operat ions,  
( 3 )  Supervise a program o f  water q u a l i t y  and sedilrient mr~asureme~it . 

b. The Reservoir Control Section, Engineering Division, Corps of 
Engineers 
(I.) AriaI.yzc? cur rent  reservo i r  and hydrologic data, deteraj.ne 
schedule under which the reservo i r  shal.1 be operated and issue 
appropriat,e operat ing ins t ruc t ions  t o  the reservo i r  operat,ors 
(except For day-to-day conservation operat ion).  
(2) Prepare nionth1.y operatj.ori and o ther  spec j.al repor ts  r e l a t  i ve  t o  
the operat ion o f  the r ese rvo i r .  
( 3 )  Advise the [ ) i . s t r i c t  Engineer wherie?ver there has been an 
una\~oidable departure from the operat i t ig ru les ,  o r  when .thert+ i s  a 
need f o r  niaking temporary mod i f i ca t ion  o f  these operat ing r u1 .e~ .  
(4) Staying informed a t  a l l  times o f  downstream channel condi t ions 
by making per iod ic  f i e l d  inspect ions.  
(5) Make and d i s t r i b u t e  klie necessary rev is ions t o  t h i s  WaLer 
Control. Manual.. 

c. The Park Manager, Construction-Operations Division, Corps of  
Engineers 

(1) Keep w e l l  inforn~ecl o f  the operat ing rul.es con,tained i n  t h i s  
Water Cont ro l  Manual and b r ing  to the atten.l.:ion o f  I.lIe Reservoir 
Contro l  Section any feature  o f  the manual t h a t  may requ i re  
c l . a r i f  i c a t  i on  o r  r ev i s  i on .  
(2) Keep fam:i.l.iar w i t h  the opel-atiori o f  al.1. recording arid 
communication equipment . 
( 3 )  Accompl.ish the phys ica l  operat ion o f  t l ie  reservo i r  i n  
accordance w i t h  i n s t r u c t  ions contained i n  . this Water Conl ro l  Manual 
o r  issued by the Reservoj.r Control. Section. During storms, t ihis may 
requ i re  24--hour attendance a t  the dam. 
(4) C:alcul.ate and maintain a record o f  inf lows,  o u t f  l.ows, storage, 
weat l~er data, and ot.l.,er data spec i f ied  by Llie Reservoir Conl ro l  
Sect i on .  
(5) Report data  requj.re4 i n  3-05 arid E.xhj.bi.t A t o  the Reservoir 
Contro l  Section d a i l y  o r  as required.  
(6) Report t o  the Reservoir Control. Section ariy U ~ I L I S L I ~ ~  condi t ions 
which might in . ter fere  w i t h  the planned operat ion o f  the reservo i r .  
(7) Mainta in a l.og o f  gate o r  valve operat ion t o  j.ncl.ucle the date, 
t ime, arid water surface elevat ions when such changes were made, ;and 
i n i t i a l s  of the i nd i v i dua l  making the change. 
( 8 )  Make and record weekly checks on reservo i r  and o u t l o w  gctge 
readings t o  assure proper operat ion o f  al.1 recording equipment. 



(9) 0btai.n samples f o r  water qua]. i t y  and sed inlentat i on  ana1.ysi.s as 
requ i r ed  . 
(1.0) Imnlediate1.y 
Cont ro l  Section da 

a f t e r  end o f  each month, transn1i.t t o  Reservoir .? '._.* t a  spec i f ied  i n  paragraph 9-05. 
(11) Make emergency gate changes when contact w i t h  the Reservoir 
Conl ro l  Section i s  brok,en ard a c l ea r l y  def ined change occurs that  
warrants imrned i.ate ac t  i on .  
(1.2) Mainta in a record o f  j .nstruct ions received from Reservoir 
C ~ n L r o 1  Section; and requests received from the U.S. Bureau o f  
Recl.amation, Orland Un i t  Water Users' Association; Glenn-Colusa 
I r r i g a t i o n  D i s t r i c t  and the C i t y  o f  Santa Clara.  

d.  Operations Branch, Construction-Operations Division, Corps of 
Eng ineers 

( I )  Budgeting p ro jec t  operat i on  and nlaintenance funds. 
(2) Maintenance o f  p ro j ec t  hydrome,teoroly i c a l  s ta t ions .  (This i s  
p a r t  1.y accomplished by the tiydrology Sect ion, Engineeri.ng Divisi.on) . 

e. Central Valley Project Operations (CVPO), U.S. Bureau of Reclamation 
(1) I s  respons ib1.e f o r  o v e r a l l  coordinat ion o f  schedul i.ng o f  
conservation releases from Black But te ,,.ake. 
(2 )  Watermaster f o r  Sacramento Canals Uni t ,  CVPO located j.n 
Willows, w i l l  normally convey release schedule d i r e c t l y  t o  Black 
But te F1roject O f f i ce .  

f. Orland Unit Water Users' Association 
(1.) Pro jec t  Manager i s  responsible f o r  scheduling required Orland 
Pro jec t  releases tl irough the South and North Divers ion Canals. 
(2)  Xs responsible f o r  provj.d j.ng demand schedule from Bl.ack But te '%.,,+" 9 
Lake, t o  Sacramento Canals Un i t  CVPO Watermaster a t  Willows O f f i ce .  
( 3 )  0rl.and Pro jec:t personnel w i  I. I. regulate out f low from Stony Gorge 
and East Park Reservoir and the North Divers ion Dam o u t l e t  works. 
(4) Orland Pro jec t  personnel wi. I. I., when necessary, operate the 
Black But te power p l an t  f o r  the C i t y  o f  Santa Clara.  

g. Glenn-Colusa Irrigation District. 
(1) D i s t r i c t  personnel w i l l  provide f low requirements t o  Sacramento 
Cana1.s Un i t  CVPO Watermaster a t  W i  I. lows O f f  i ce .  
(2)  The D i s t r i c t  w i l l  construct  the grave l  d i ve rs ion  dam across 
Stony Creek i n  the spr ing (end o f  f lood season) and remove a t  the 
s t a r t  o f  the f l ood  season i n  the f a l l .  

h. City of Santa Clara 
(1) C i t y  personnel w i l l  remotely operate the power f a c i l i t i e s .  
(2) Based upon flow requirements provitled by the Corps and/or the 
water users, determine and set  the respective f l ow ra tes  through the 
turb ines.  

9-02. INTERAGENCY COORDINATION 

To insure t h a t  the c~perat ion o f  Black But te Pro jec t  i s  e f f e c t i v e  as 
~ s s i b l e ,  i t  i s  essent ia l  t ha t  the Corps o f  Engineers be con t inua l l y  advised 

a]. 1 condj.ti.ons w i t h  potenti .al  e f f ec t s  on operat ion. This i s  part icu1,arly 
important dur ing f l ood  con t ro l  operations; when condit ions o f t e n  change 
rap id  1.y , and antici .pated condi t ions have in~por tant  imp]. i ca t ions  f o r  c:urrent --/ 

ac t  ions,  



F: lood con t ro l  operat ions requ i re  c lose coaperat;i.on between the Corps 
o f  Engineers, the Natiorlal  Weather Service, Ca1i.Fornj.a Department o f  Water 
Resources, and l oca l  downstream in te res ts .  C:omn\unj.cati.ons among these 
agencies i s  o f t en  needed hour ly ,  

0peratj.on involvj.ng water supply normally requ i re  close cooperatj.on 
between the U .  S .  Bureau o f  Reclamation, Orland Un i t  Water Users' Association, 
Glenn-.Col.usa I r r i g a t i o n  [ ) i s t r j . c t ,  and the Corps o f  Fingineers . 

9-03. INTERKENCY AGREEMENTS 

None. 

9-04. COPTIITTEES AND COMPCICTS 

None. 

9-05. REPORTS 

a.  The reservo i r  operator shall. relport t17e fol.lowing data v i a  the 
Hydrologic Automatic Data Acquisit i.on Network t o  the Reservoir Control  
Section each day p r i o r  Lo 0730 hours: 

(1) Reservoir stage as o f  midnight. 
(2) Reservoir stage as o f  0700 hours. 
( 3 )  Pan evaporation as o f  0700 hours. 
(4) Da i l y  p r e c i p i t a t i o n  a t  the dam as measured a t  0700 hours. 
(5) East Park Reservoir storage f o r  current  day. 
(6)  Stony Gorge Reservoir storage f o r  current  day, 
( 7 )  Stony Gorge Release f o r  current  day. 
(8)  Downstream Glenn Colusa I r r i g a t i o n  D i . s t r i c t  demand t o  

Stony Creek. 
(9)  Cl. imate anemometer reading. 
(10) Minimum temperature observation previous day a t  Blaclt 

But te  [)am. 
(1 1) Maximum temperature observation prevj.ous day a t  Hl.ack 

Butte Dam. 
(12) Stage Stony Creek below Black Butte stream gage as o f  0700 

hours. 
(13) Stage So~lt:h Dj.version below [lam stream gage as of' 0700 

hours. 
(14) Flow d ive r ted  by Wackernian Ranch Divers ion.  

b. More Frequent reports o f  .the above informat ion and reports o f  
o ther  data w i l l  be made i.n the same manner when requested by Reservoir 
Control  Sect ion.  

c .  Wi th in  10 days a f - te r  t l ie end of each nitsnth, the Park Manager 
w i l l  send t o  the Reservoir Con-krol Section a1.l o r i g i r l a l  for.~ws used fur, 
observat ions anci computat;i.ons . 

d . 1-he Reservoj.r Control Section shall. prepare monthl.y operations 
and other special  repor ts  r e l a t i v e  to  operatj.on as requircxi by the Chi.ti!T O F  
Engineers, and other reports as required f o r  operat ional  purposes. 
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WATER 
YEAR 
1 964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

MEAN 

OCT 
3.1 
0.1 
0.6 
0.3 
1 .o 
0.7 
2.2 
0.9 
0.5 
2.8 
3.1 
1.8 
3.6 
0.0 
0.4 
0.9 
4.7 
0.1 
4.5 
6.2 
2.5 
1.7 
1.9 

L 

UNIMPAIRED MONTHLY INFLOWS T O  BLACK BUTTE LAKE 
(1,000 ACRE-FEET) 

NOV 
23.3 
25.5 
36.6 
24.6 
5.7 
5.5 
2.9 
36.9 
4.6 
39.8 
82.8 
3.9 
6.3 
1.8 
4.3 
2.4 
23.0 
2.1 
76.9 
35.5 
102.8 
58.5 
27.5 

DEC 
7.8 

277.7 
21 .o 
87.9 
15.5 
60.0 
79.9 
122.5 
16.1 
59.8 
122.4 
16.6 
6.3 
1.6 
49.3 
2.4 
45.0 
15.7 
149.3 
122.7 
31 3.4 
43.9 
74.4 

JAN 
30.2 
200.7 
11 5.6 
181.0 
82.5 
257.6 
406.7 
137.7 
38.2 
206.9 
249.9 
19.7 
4.3 
3.0 

368.9 
30.7 
191.8 
83.3 
108.9 
234.4 
73.8 
14.6 
138.2 

FEB 
16.9 
48.9 
63.1 
67.7 
123.0 
21 0.2 
88.9 
38.0 
36.8 
227.8 
53.1 
149.4 
12.3 
2.6 

190.0 
37.8 
257.2 
51.1 
114.9 
283.3 
48.8 
30.2 
97.8 

MAR 
11.0 
27.3 
45.1 
53.2 
47.3 
129.3 
64.9 
86.5 
51.5 

1 18.9 
164.8 
225.8 
18.0 
6.2 

145.4 
70.5 
95.3 
43.2 
92.7 
461 .O 
41.6 
23.9 
92.0 

APR 
7.5 

109.9 
38.8 
69.7 
17.2 
82.3 
17.9 
38.6 
19.9 
53.1 
98.2 
67.3 
11.5 
0.2 
57.2 
30.7 
35.8 
21.2 
161.9 
129.4 
23.5 
27.7 
50.9 

MAY 
4.5 
28.9 
15.7 
61.8 
8.2 
45.6 
9.3 
24.6 
11.3 
29.7 
27.8 
44.5 
4.3 
1.8 
28.9 
24.3 
17.6 
7.8 
56.2 
106.2 
13.1 
5.3 
26.2 

JUN JUL AUG SEP 
0.5 0.0 0.0 0.0 
6.9 0.1 0.0 0.0 
3.1 0.3 0.2 0.1 
38.4 2.7 0.7 0.3 
1.3 0.6 0.2 0.1 
11.7 1.4 0.3 0.2 
1.7 0.7 0.2 0.1 
8.9 1.5 0.4 0.7 
1.7 0.4 0.2 0.3 
5.4 0.3 0.1 0.1 
8.8 0.8 0.3 0.2 
15.0 0.8 0.3 0.1 
1.5 0.1 1.4 0.4 
0.0 0.0 0.0 0.2 
14.0 1.9 0.2 0.2 
5.9 1.3 0.2 0.1 
7.7 0.5 0.1 0.6 
1.6 0.1 0.0 0.0 
14.6 3.5 0.2 0.1 
38.1 7.0 0.8 0.8 
2.0 0.4 0.2 0.2 
0.4 0.2 0.3 2.1 
8.5 1.1 0.3 0.3 

TOTAL 
104.8 
726.0 
340.2 
588.3 
302.6 
804.8 
675.4 
497.2 
181.5 
744.7 
81 2.2 
545.2 
70.0 
17.4 
860.7 
207.2 
679.3 

PLATE 17 



WATER 
YEAR 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

MEAN 

OCT NOV 
9.6 9.1 
3.3 10.8 

11.7 18.5 
3.6 10.4 

11.3 4.8 
3.3 1.9 
7.3 1.6 
0 19.2 
8.4 5.8 
0.2 22.7 
5.1 41.7 
5.1 1.1 
4.0 2.3 
0 0.3 
0.5 0.7 
1.3 2.9 
3.7 9.3 
5.4 6.5 
2.0 32.0 
3.9 14.7 
5.6 71.7 
2.3 33.1 
4.4 14.6 

HISTORICAL MONTHLY INFLOWS TO BLACK BUTTE LAKE 
(1,000 ACRE-FEET) 

DEC 
3.0 

21 2.4 
7.3 

50.1 
5.2 

25.0 
45.9 
80.9 
6.4 

31.4 
104.9 

9.1 
2.7 
0.5 

21.5 
0.7 

20.1 
5.4 

11 9.3 
95.1 

305.5 
35.5 
54.0 

JAN 
11.1 

194.0 
64.6 

145.6 
36.7 

220.0 
376.3 
113.4 
17.6 

176.7 
239.6 

10.4 
1.7 
0.7 

260.8 
12.2 

193.3 
46.0 

111.0 
235.8 
72.0 
7.2 

11 5.7 

FEB 
8.1 

40.4 
59.1 
67.2 

120.3 
206.9 
82.4 
32.1 
17.0 

226.7 
43.9 
99.8 
7.0 
0.5 

189.8 
22.9 

254.7 
34.0 

11 1.5 
279.5 
41.5 
14.5 
89.1 

MAR 
4.6 

26.2 
40.9 
49.7 
41.7 

11 7.8 
56.0 
80.2 
33.7 

1 16.0 
160.6 
21 7.9 

9.5 
2.4 

138.6 
63.3 
84.7 
37.7 
83.8 

460.7 
36.8 
11.6 
85.2 

APR 
13.2 

109.1 
39.5 
70.2 
24.1 
80.7 
23.8 
48.C 
23.8 
51.8 
97.4 
63.2 
31.5 
13.5 
55.6 
36.0 
35.8 
21.5 

166.8 
124.4 
21.2 
25.6 
53.5 

MAY JUN JUL AUG SEP TOTAL 
11.2 12.4 11.3 10.0 3.7 107.3 
30.8 18.7 18.5 20.2 18.6 703.0 
27.7 18.8 16.2 24.7 13.0 342.0 
61.0 40.8 25.4 21.0 16.4 561.4 
20.2 12.5 22.3 13.5 16.3 328.9 
46.5 21.2 20.6 20.9 16.6 781.4 
20.3 15.6 21.0 20.2 10.0 680.4 
26.5 11.2 16.2 20.8 15.0 463.5 
27.6 21.1 8.3 7.0 11.2 187.9 
28.1 18.4 23.0 20.4 15.6 731.0 
47.5 4.0 15.3 21.2 17.8 799.0 
50.1 21.6 19.4 24.2 17.8 539.7 
21.9 0.9 0.5 0.4 0 82.4 
3.4 0 0 0.1 0.3 21.7 

56.9 11.9 3.5 21.8 5.4 767.0 
30.6 6.9 10.3 18.1 5.8 21 1 .O 
21.4 15.7 17.8 23.2 5.0 684.7 
24.0 15.4 22.6 16.4 10.1 245.0 
55.9 30.0 16.1 20.3 9.5 758.2 

108.6 45.6 20.8 18.5 4.7 1,412.3 
14.1 13.1 22.4 16.9 12.9 633.7 
29.1 12.8 13.1 19.1 6.6 210.5 
34.7 16.7 15.7 17.2 10.5 51 1.3 

PLATE 18 
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PLATE 21-1 

/ 

STANDARD 

/-\ 

El-HOURLY 

100. 

MAXIMUM 

were f u l l  and that  the required 

f lood control space was available 

i n  Black Butte Lake. 

I 

BLACK BUTTE LAKE 
STONY CREEK, CALIFORNIA 

ROUTING OF SPF 

AND RESERVOIR DESIGN FLOOD 

U.S. ARMY CORPS OF ENGINEERS 
SACRAMENTO DISTRICT 
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NOTES: 

1. Routings through Black Butte Lake 

are made in conformity with the 

Flood Control Diagram. 

2. At the onset of each routing, i t  was 

assumed that a l l  upstream reservoirs 
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JANUARY 1970 

NOTES: 

1. Routings through Black Butte Lake are 
made in conformity with the Flood 
Control Diagram. 

2. At the onset of each routing, it was 
assumed that all upstream reservoirs 
were full and that the required flood 
control space was available in Black 
Butte Lake. 

3. Inflow represents the historical inflow 
to Black Butte Lake. 

BLACK BUlTE LAKE 
STONY CREEK. CALIFORNIA 

HYPOTHETICAL 

I FLOOD ROUTING OF HISTORICAL I 
JANUARY 1970 RAIN FLOOD 

U S. ARMY CORPS OF ENGINEERS 
SACRAMENTO DISTRICT 
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NOTES: 

1. Routings through Black Butte Lake are 
made in conformity with the Flood 
Control Diagram. 

2. At the onset of each routing, it was 
assumed that all upstream reservoirs 
were full and that the required flood 
control space was available in Black 
Butte Lake. 

3. Inflow represents the historical inflow 
to Black Butte Lake. 

JANUARY 1974 MARCH 1974 I APRIL 1974 

BLACK BUTTE LAKE 
STONY CREEK CALIFORNIA 

HYPOTHETICAL 
FLOOD ROUTING OF HISTORICAL 

JANUARY-APRIL 1974 RAIN FLOOD 

U S ARMY CORPS OF ENGINEERS 
SACRAMENTO DISTRICT 
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NOTES: 
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1. Routings through Black Butte Lake are 
made in conformity with the Flood 
Control Diagram. 

t 

2. Inflow represents the historical inflow 
to Black Butte Lake. 
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FEB 8 6  

FEB 8 6  

NOTES: 

1. Routings through Black Butte Lake are 
made in conformity with the Flood Control 

Diagram. 

2. Inflow represents the historical inflow 

to Black Butte Lake. 



ANNUAL MAXIMUM RAIN FLOOD FLOWS 
STONY CREEK BELOW BLACK BUTTE DAM 

(UNREGULATED CONDITIONS) 

FLOWS IN CFS 

WATER 
YEAR 
1901 

P E 
DATE 
19 FEE 
24 FEE 
9 NOV 

24 FEE 
1 FEE 

18 JAN 
18 MAR 

9 FEE 
2 FEE 

21 MAR 
6 MAR 

26 JAN 
19 JAN 
2 JAN 
2 FEE 

23 JAN 
25 FEB 
7 FEE 
9 FEE 

16 APR 
30 JAN 
18 FEE 
31 DEC 

8 FEE 
11 FEE 
4 FEE 

18 FEE 
27 MAR 

3 FEE 
5 MAR 

23 JAN 
27 DEC 

4 APR 
1 JAN 

15 APR 
22 FEE 
12 MAR 
11 DEC 
3 DEC 

26 FEE 
1 MAR 
6 FEE 

21 JAN 
3 FEE 
3 FEE 

25 DEC 
12 FEE 
15 APR 
11 MAR 

6 FEE 
22 JAN 
2 FEE 

10 JAN 
17 JAN 
6 DEC 

22 DEC 
24 FEE 
24 FEE 
16 FEE 
8 FEE 
1 DEC 
6 MAR 
1 FEE 

20 JAN 
23 DEC 

4 JAN 
29 JAN 
19 FEE 
21 JAN 
24 JAN 
16 JAN 
23 JAN 
7 FEE 

16 JAN 
7 MAR 

27 FEE 
16 MAR 
14 JAN 
27 MAR 
13 JAN 
28 JAN 
20 DEC 

1 MAR 
25 DEC 
28 NOV 
17 FEE 

24 FEE 
9 NOV 

24 FEE 
1 FEE 

18 JAN 
18 MAR 

9 FEE 
2 FEE 

21 MAR 
6 MAR 

26 JAN 

2 FEE 
1 FEE 

28 DEC 
12 FEE 
15 APR 
11 MAR 

5 FEE 
22 JAN 
2 FEE 

10 JAN 
17 JAN 
6 DEC 

22 DEC 
24 FEE 
19 FEE 
16 FEE 
8 FEE 
2 FEE 

15 FEE 
1 FEE 

21 JAN 
23 DEC 

5 JAN 
29 JAN 
20 FEE 
21 JAN 
24 JAN 
17 JAN 
23 JAN 

7 FEE 
16 JAN 
7 MAR 

27 FEE 
16 MAR 
16 JAN 
27 MAR 
13 JAN 
28 JAN 
20 DEC 
1 MAR 

25 DEC 
28 NOV 
17 FEE 

24 FEE 
9 NOV 

22 FEE 
1 FEE 

16 JAN 
18 MAR 

9 FEE 
13 JAN 
21 MAR 
6 MAR 

26 JAN 

3 MAR 
1 FEB 

27 DEC 
11 FEE 
15 APR 
10 MAR 

4 FEE 
22 JAN 

1 FEE 
9 JAN 

16 JAN 
5 DEC 

21 DEC 
23 FEE 
24 FEE 
15 FEE 
8 FEE 

31 JAN 
13 FEE 
31 JAN 
20 JAN 
22 DEC 

4 JAN 
29 JAN 
19 FEE 
20 JAN 
23 JAN 
16 JAN 
22 JAN 
16 JAN 
15 JAN 
7 MAR 

27 FEB 
16 MAR 
14 JAN 
27 MAR 
17 FEE 
27 JAN 
19 DEC 
28 FEE 
24 DEC 
27 NOV 
17 FEE 

19 FEE 
9 NOV 

16 FEE 
14 JAN 
12 JAN 
17 MAR 

2 FEE 
8 JAN 

21 MAR 
3 MAR 
1 MAY 

3 MAR 
31 JAN 
22 DEC 
3 MAR 

14 APR 
10 MAR 

3 FEE 
20 JAN 
31 JAN 
6 JAN 

16 JAN 
2 DEC 

18 DEC 
22 FEE 
18 FEE 
14 FEE 
2 FEE 

26 JAN 
9 FEB 

31 JAN 
20 JAN 
21 DEC 

4 JAN 
21 JAN 
16 FEE 
12 JAN 
16 JAN 
15 JAN 
27 FEE 
11 JAN 
13. JAN 
18 MAR 
26 FEE 
16 MAR 
' 9 JAN 
13 FEE 
16 FEE 
22 JAN 
18 DEC 
25 FEE 
24 DEC 
24 NOV 
13 FEE 

AY I 30-DAY 
FLOW I DATE FLOW 
4.430 13 FEB 2,220 

10 FEE 
9 NOV 

16 FEE 
14 JAN 
2 MAR 

17 MAR 
20 JAN 
8 JAN 
1 MAR 
2 MAR 
1 MAY 

22 FEE 
30 JAN 
20 DEC 
11 FEE 
8 APR 
3 MAR 

17 JAN 
18 JAN 
12 JAN 
26 DEC 
16 JAN 
14 NOV 
18 DEC 
22 FEE 

1 FEE 
13 FEE 
24 JAN 
26 JAN 
9 FEE 

30 JAN 
19 JAN 
21 DEC 

4 JAN 
20 JAN 
29 JAN 
19 JAN 
9 JAN 

10 JAN 
21 FEE 
11 JAN 
27 DEC 
6 MAR 

25 FEB 
3 MAR 

13 JAN 
13 FEE 
16 FEE 
22 JAN 
18 DEC 
25 FEE 
3 DEC 

12 NOV 
14 FEE 

COMPUTED STATISTICS 
YEARS 85 85 85 85 85 
LOG MEAN 4.124 3.964 3.825 3.582 3.353 
STD. DEV. 0.431 0.41 8 0.41 9 0.405 0.388 
SKEW -0.542 -0.459 -0.51 2 -0.577 -0.439 

ADOPTED STATISTICS 
LOG MEAN 4.124 3.964 3.825 3.582 3.353 
STD. DEV. 0.428 0.41 7 0.409 0.389 0.379 
SKEW -0.506 -0.504 -0.503 -0.501 -0.499 



Exceedence frequency per hundred years 

99 98 95 90 80 7 0 6 0 5 0 4 0 3 0  20 10 5 2 1 .5 .2 .1 I 

PERIOD OF RECORD 
1901 TO 1986 

I STONY CREEK BELOW BLACK BUTTE DAM I 
U.S. ARMY CORPS OF ENGINEERS 

SACRAMENTO DISTRICT 
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Exceedence frequency per hundred years 

99 98 95 90 80 70 60 50 40 30 20 10 5 2 1 .5 .2 .1 

Unregulated Conditions - without Black Butte Loke, Stony Gorge, 
and East Park Reservoirs. 

Regulated Conditions - with Black Butte Lake, Stony Gorge, and 
East Park Reservoirs. 

@ Based on historical records, water years 1965- 1986 

h Hypothetical flood 

0 .  RELEASE OF 19,400 cts OCCURRED I N  FIRST YEAR OF A FLOOD OPERATION 
(DECEMBER 19641 AND RESULTED FROM ERRONEOUS GATE RATINO CURVE. 

UNREGULATED 

Exceedence interval i n  years 

BLACK BUTTE LAKE 
STONY CREEK, CALIFORNIA 

PEAK RAIN FLOOD 
FREQUENCY CURVES 

STONYCREEK BELOWBLACK BUTTEDAM 

U.S. ARMY CORPS OF ENGINEERS 
SACRAMENTO DISTRICT 
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PLATE 25 

Exceedence f r e q u e n c y  p e r  h u n d r e d  y e a r s  

1 

O Historical stages 

/I\ Hypothetical flo0.d 

PERIOD OF RECOHD: 1965 TO 1986 BLACK BUTTE LAKE 
STONY CREEK. CALIFORNIA 

RESERVOIR 
STAGE-FREQUENCY CURVE 

U.S. ARMY CORPS OF ENGINEERS 
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PLATE 26 

BLACK BUTTE LAKE 
STONY CREEK, CALIFORNIA 

I 

STAGE-DURATION CURVE 

U.S. ARMY CORPS OF ENGINEERS 
SACRAMENTO DISTRICT 



NOTE: 

Parameters are percentage of years that maximum storage 

exceeds the indicated value. 
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BLACK BUTTE LAKE 
STONY CREEK, CALIFORNIA 

SEASONAL VARIATION OF 
STORAGE FREQUENCY 

U.S. ARMY CORPS OF ENGINEERS 
SACRAMENTO DISTRICT 
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STANDING OPERATING INSTRUCTIONS TO DANTENDERS 
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Area and Capacity Curves Rlack Rut te [Lake 
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Black Bu t te  Lake flrea and Capacity 1abI.e 
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O u t l e t  Works Discharge Rating Curve 

Spi. I. ].way Rat ing Curve 

Discharge Rating Curve, South D ive rs ion  Canal near Orl.and, CA 

[)isclharge Nati.ng Curve, Stony Creek Relow Black Bu t te  near 
Orlal-td , CA 

Evaporat ion Coef f'j.ci.en.t;s 

Rain Flood Forecast C r i t e r i a  

Emergency Operat ion o f  0ut l .e t  Gates 

Flood Con t ro l  Diagram 





The f l o o d  c o n l r o l  ope ra t i on  each day cons i s  I..s o-F determin ing the 
requ i red  .f ].nod c o n l r o l  rese rva t  j.ori, ancl schedul. j.ng releases t o  prov j.cle t he  
requ i red  space by Lhe end o f  t he  day, whenever possi lnle. 

3 .  LIMITATION ON STORAGE 

0pera. l ion l.j.n~j.tat,i.or~s of s.t,orage f o r  .fl.ood control .  i .n  E3l.ac-k Hutt t? Lake 
a r e  s p e c i f i e d  i n  paragraph 2 0.F 111is I!xhi.bit and (311 the  Flood Con t ro l  0:iagram 
Chart n--10. T'here a r e  ncl l.egal 1.j.mi.t;ations on storage, as t l i e  f lowage 
easement guide t a k i n g  l i n e  a t  e l e v a t i o n  492.0 Feet MSI.. i s  2.6 f e e t  al:)ove 
standard pro  jet.-t f l.oocl poo l  el.e\~a.l i .on. T'he fee  acquisi.t j .on guide? t a k i n g  I. i ne 
i s  a t  gross poo l  e l e v a t i o n  (473.5 f e e t  MSI..) . 

Physical  Ii.ni:i:tatj.on on r;t;or-age a r e  as fo1.l.ows: 

Storage %./ : Water Surface 1 / : Flow Over 
Acre- f ee t  : E: l e v a t  j.on Spill.way ( c f s )  : Remarks 

(Feet, MSL) 

.Inac. t i ve poo 1 
Gross pool. 
Spi  1 Sway Dc?s i g n  

F I. oud pcrt:~ I. 
. ".".." .-....-... " .............. "."." ........................ " .-.." " ..-....... " ....--.-. " " ................................................ .- 

NOTE.';: !:.I Hasecl o r ~  Septt?d:,er 1.978 storage,--el.eva.I::i.or.~, s.l:orage rourlclecl. 

4.  LIMITATIONS ON RELEASES 

[ ) ~ ~ r i n y  nornlal, power ger)c?rat,ion opc>ra.l:i.c~n, o i ~ t f l o w s  be-tween 200 an:l 1.,000 
cfs,  re leases w i l l  be regu la ted  by the  ptswer faci. l . i l ;y, 011 f lows I.vr;s tl1,311 
200 c f i  wi.1 1. be rel.easecl t;hrough llvie c~utl.eL works. [)ur ing f l.oocl cori.t.ro1. 
operati.on, when requir-ed ou t f lows a r e  g r e a t e r  than 1,000 c f s ,  I.he Flows i n  
excess o f  3.,000 c f s  wj.l.1. be rqt.11.ated by the  clan) facj.l.i.:t,y. 

 
 
 

T'cr nij.riinli.ze bank caving C~LIC? l o  
p e r i ~ : ~ d s  o f  h i g h  sustained re leases and/or tJecrc:asing releases a f t e r  extended 
periocls o f  bankfi11. f lows,  no 1.evcl o r  re lease above I. ,000 c f s  stia1.l bc tielcJ 
f o r  nlore I.l~i*ri 18 hours. "l"lie ri'4le o f  change f o r  a decr(:?ase i n  rel.ci?asci s l ~ ~ ~ l l .  
bc as fol.1.ows: 

a .  When exis-L ing rel.t?ase i s  ba?tweeri 1.!1,000 c f s  ancl 5,000 c f s ,  o u t f 1 . o ~  
sha1.l be redt.~r:cd i n  1,000 cFs increments wi.l.h no rel .~.?ase sus%ained f o r  I.ess 
than 2 ticrt.~rs. 

b .  When e x i s l i n g  re lease i s  btr.lweeri 5,000 c:fs an~ l  50 c f s ,  o u t f 1 . o ~  sha:l.l 
be reduct:?d i n  !j00 cFs iricremc?nts, wi.t,h nu re lease sustained For l ess  I . l r ; i ~ i  2 
hours.  



Except d u r i n g  spil.l.way operal:ion (pool  e l e v a t i o n  above 413. !5 MSL) 
descr ibed below, releases froni Ellack Hu.lte l..ake? w i l l .  be 1.j.mited i n s o f a r  as 
poss ib le  ,Lo 15,000 cubic f(3e.l; per  second. Relcrases s h a l l  be made j.11 
accordance t o  the  Release Sclieclu1.e shown rrn Lhe F l.ood Cont ro l  I.)i.agrani C:hart 
R - - 1 0 ,  R stage -- d ischarge curve For Stony Creek below Black 13~11;le Dam 
streamgage j.s stiown on Chart R- 6 .  

When Sacramento Rivet- -Tl.ows a t  the  I.atj.tude o f  Ord F.ert-y a re  .Forrrcasted 
t o  excc:?ed 130,000 cFs rel.c:?ase From Black Wu.1.-l-.e Dam should 1-101; be g r e a t e r  than 
i n f 1 . o ~ .  

[ lu r ing  .fl.oods i n  wl.ij.cl.1 -fl.ow over .the spj.ll.way occurs, t l ie  out,l.e.t wj.1.l. be 
operai.~!tl by g radua l l y  c los i l i g  the  o u t l e t  gates as t l ie  1:)ool r i s e s  above gross 
pool. e l .e \~at j .on (473 . 5  .Fet?t; MSI. ) i.n orcler t o  contro l .  t he  to ta l .  o u t f 1 . o ~  from 
the s p i l l w a y  and out lel ;  t o  15,000 c.fs as long as possi.ble (see Ckiart A--9). 
When t,he p~::~ol. reaches el.evatj.on 406.5 f e e t  MSL., t he  gates wj.1 I. bc? c losed.  

e  ,   
 . If the pool. i s  expected 

-to cont:i.~iue? r i s i n g ,  the  o u t l e t  gates w i  1 I. be opened one by one al.: the r a . t ~ ?  o f  
20 perr.en.1; c1.T .Ll.ic! t o ta l .  capac i ty  per  .Foo.l o f  pool. stage r-j.se, beginning a t  
poo l  stage e l e v a t i o n  498.0 Feet MSI-. When the poo l  reaches e1evat;ion 503.0 
feet; MSL.. the  gates should be fu3.l.y open. 

]::or r e c e d i ~ i g  pool,  out l .e t  openings w i  I, l remaj.n constant u n t i l  a .tot;al 
re lease o f  1.5,000 c:Ts (spi.l.l.way p lus  o~ ,~ t l . e t s )  i s  reachecl o r  t l ie  r e s e r v o i r  
s ti3cje has rec:etJc?d t o  gross poo l  eleva.l:ion 473.5 Feet MSI.., Inelow which a 
rel.ease r a t e  no-L 1.0 excec~d 1.5,000 c f s  wj.l.1, bt? niaj.ntairied u111;i.l. thc? pool. has 
rececleti Lo I.he rec~ul.retl amount o f  .Flood c o r l l r o l  space. Ou-t l .~I :  and spi. l lway 
r a t i n g  curves a r e  shown 1r1-1 C:har.ts FI- 3 arid A-4, respectj.ve1.y. 

5 .  STANDING INSTRUCTIONS DURING FLOOD EMERGENCY 

F' l.ood Con.trol. oparat.:i.on i s '  uncler the  d j.rect:i.trn o f  the  Reservoi r  Control. 
Sec:t.ioli, Cov'l:)s o f  Ifngineers, Sacranietito D i s t r i . e t  . C)~~r ing F11:rod per iods c lose 
coritac..t; wj. I. I. be n1~3j.n-La:i.necl between operat:i.ng persrrnnel. a-t Black But te  Dan ancl 
I.lie Reservoi r  C o n l r o l  Sect ion i n  Sacramento. I f  co~n~nunicat ion i s  broke11 
bc?.twe?cri the  operat j.ng personnel. arid the  Kese!rvoir C:ontrol. Sectj.on, cont inue 
releac;c.!s i n  accordance w i t h  I.he l a s t  i ~ i s t r u c t ; i o ~ i s  froin the  Reservoi r  C o n l r o l  
Sect i o n  aricl ni i :~k~ every a t  Lempt t o  recstabl.  i.sI.i coniniunicat i.ons . I f  
t:o~n~nuni(:al:i.on cannot; be reest;abl.ishc~d, make releases i n  accorddnce w i t h  ,the 
f:l.trocl C:oritrol. I)j.agrani, C;ha~-t 1.0. 

6 .  OPERATIONAL RESPONSIBILITIES 

The pr jmary responsi.bj . l i t , ies f o r  operati.ng Bl.ack ButLe Dam a re  clel.egated 
t o  u n i t s  o f  1:ngineer'it'lg I l i v i s i o r i  drid Construction-OperatiQns D i v i s i o n  OF t1.w 
Sacran~en.l.o C)is.tri.ct, U .  S .  Army C:orps o f  k:.ngi.necrs, as outl.i.ned below. Nanies 
anti I..elepl.ione riu~nbers For I.I.1(.? indivit:ll.lals whose responsibi. 1 it:ies a re  uu t l .  ined 
below arc! gj.ven a t  t ho  f r o n t  o f  t h i s  Extij.bj.L arid a t  t he  f r o n t  o f  t h i s  Manual.. 

a. The Hydrology S e c t i o n  (Engineer ing D i v i s i o n ) .  

(1) 0bl .a in c~~rrh?n.L tiydronieteorologj.ca1 data  ancl wc?a.tl.ier forecas.1;~ 
For the r ' e . . ~ . '  1 on , 



(2) Maintain hydro1.ogj.c equipment arid supervi.se i t s  operatj.on. 

( 3 )  Supervise a program o f  water q u a l i t y  arid sed imerit measurement. 

b. The Reservoir Control Section (Engineering Division) 

(1) Analyze currel i t  reservo i r  and I*iydrologic data, del.erarnine 
schedule under which the reservoj.r sha1.l. bc? operated, and issue aypropri.ate 
operating ins  t r u c t  ions l:o .the reservo i r  operaLor (except Tor day- lo.-.(lay 
conservalj.on operali.on) . 

(2)  Prepare n1onLh1.y operati.on and other specj.al. reports rel.atj.ve .Its 
the operat ion o f  the reservo i r .  

( 3 )  Atlvj.se the D j . s t r i c t  Engineer whenever there hcts been an 
unavoidable departure from th i~se  operatirig ru les ,  o r  when there i s  a rwi?d f o r  
making temporary mod i f  j.cati.on o f  these operati.ng I-u1.e~. 

( 4 )  Makc and d i s t r i b u t e  lhe necessary rev is ions to  t h i s  Waler 
C:ontrol. Manual . 

c. The Park Manager (Construction-Operations Division) 

(1) Kcep we l l  informed o f  the operat:irig ru les  con.l;ained i n  t h i s  
Water Control. Manual. and b r ing  t o  the at-tent i.on o f  the Reservoj.r Control. 
Section any feature o f  the Manual t ha t  may requ i re  c l a r i f i c a t i o n  o r  rev is ion .  

(2) Keep famj.1,i.ar w i t h  the operation o f  al.1. recorJi.ng and 
cornmunicat ion  equipment . 

( 3 )  Accomp1.i.sh .the physical  operat ion o f  the reserv0j.r i n  
accordance w i t h  i n s t r u c t  ions contained i n  the Water Conl ro l  Manual o r  issued 
by the Reservoir Control. Section. 

(4) Calculate and maintain a record o f  inf lows, out;f l.ows, storage, 
weather data, and other  data spec i f ied by the Reservoir Control  Section. 

(5) Report data required i.n Paragraph 1.0 t o  Reservoj.r Control  
Section each day as required.  

(6)  Report t o  the Reservoir Control  Section any unusual condi.t,ions 
which might i n t e r f e r e  w i t h  the planned operat ion o f  the reservo i rs .  

(7)  Maintain a log o f  gate o r  valve operations Lo i.ncl.ude the :lat,e, 
time, and water surface e leva t ion  when such changes were made, and i n i t i a l s  
o f  the indiv idual .  accornpl.i,shi.ng the change. 

(8)  Make and record weekly checks on reservo i r  and out f low gage 
readings t o  assure proper operat ion o f  a1 I. recording equipment. 

(9)  Obtain samples r o r  water q u a l i t y  and sedimentation analysis as 
required.  

(10) 1mmedi.ately a f t e r  the end o f  each month, transm:it t o  the 
Reservoir Control  Section forms spec i f ied i n  Paragraph 10. 



(1.1) Make emergency gate changes when conl;act w i t h  the Reservoir 
C;oritrol S u : t  i o n  i. s broken and a c 1.earl.y dc?f ined change occurs t h a t  warrants 
i.mmetli.ate ac.I ii311. 

(1.2) Maj.n.taj.ri records o f  j .nstruct ions received f ronl thc? Reservoj.r 
Conl.rol Sect ion; and requests from the Orland Un i t  Water User's Associakion 
and U .  S .  Bureau o f  Recl.ama.tj.on. 

7 .  COMPUTATION OF HYDROLOGIC DATA 

[)urj.ng nor~nai  operat ion, computations are  made d a i l  y by -I he reservo i r  
operalor  t o  del;errnine nr!an t la i  l y  reservo i r  out f low, in f low,  change i n  storage 
arlcl evaporat j on. During f'l.ot~cl control. operat ions, these computat ions may be 
lilatje more f requent ly  as d irec.ted by the Reservoir Con.l;rol Sect ion.  

F)rocedures t o  deter11li.rie the recluirecl j.nformatj.or1 are  as fol.l.ows: 

a .  Mean Daily Outflow from the Reservoir 

(1) l h e  to ta l .  nlenn dai1.y ou1,fl.o~ i s  the sun) o f  the out-rl.ow through 
.[,he r i v e r  out l .ets and over the spi l lway,  and consists o.F the flows measured 
a t  the n1di.n out f low gage bbe1.o~ the dani (Stony Creek below Black ButL@ Dam); 
the relc?ase .to South Diversi.on Canal as measured a t  the South Divers ion (data 
from Orland Un i t  Water User's Associat ion).  

(2 )  Check punch tape .For e r ro rs  i n  gage height  and -For t ime. Time 
i s  corrected t o  the cur rent  1.5 mj.nutes; gage height  t o  the nearest - 01  f o o t .  

( 3 )  rabulate co r rec t  gage heigh-l; readings a t  odd hours, s t a r t i n g  
w i t h  O lOO tiours. Punch tape cor rec t ion,  i f  any, shou1.d be noted. 

(4)  Ft i ter curr'en.t o u t l e t  works stream gage r a t i n g  table,  using 
s h i f t s  as appl.i.cabl.e, determj.rie and l i s t  f low a t  each odd hour. using .the 
proccrlure indicated f o r  mean d a i l y  f low i n  (6)  Inelow. 

(5)  "l 'otal the 12 f low readings so ob.ta:i.ned and d i v i d e  by 12. This 
i s  the mean d a i l y  out f low.  

(6)  Meari daj.1.y f l ow w i l l ,  be 1.i.sted t o  nearest 0.1. c f s  f o r  f lows up 
t o  10 c f s  and t o  the nearest I c f s  f o r  f lows above 10 c f s .  

(7)  When cal.rulatj.ng discharge from gage height  wi.th a (-.) sh j . f t  
correct;ion, enter  rak ing t ab l e  below the ac tua l  height ,  i. e.  , i F observed 
gage height  i s  4 . 8 6  arid sh j . f t  j.s - - -02,  enter  r a t i n g  tab1.e a 4 . 8 4  t o  ob ta in  
discharge. For ( i - )  s h i f t ,  enter  r a t i n g  tab le  gbsv-g observed gage he ight .  

b. Evaporation from the Reservoir 

Lake evapora.l;ion i n  feet  i s  equal t o  the pan evaporat:ion i.n inches 
muI.tj.pl. iecl by t l ie  evae)orati.on coef f ic j .ent  shown on [:hart A-.7. For t h i s  
computation, pan evaporat ion measured a t  0700 hours i s  used t o  com~wte lake 
evaporat ion f o r  the prev ious clay. Lake evaporat ion i n  c f  s i.s computed us ing 
the fo l l ow ing  for.mu1.a: 



l.ake euapor'ation dfs - Pijn evaporation ( inc l~es)  x g~-ap-o~.dtio~~,,.sgjfi~jpnt x avq. Lake area (acres) x 0.50417* 

*Coef .f i c i e n t  sl~own i s  for  24-.-hoc.~~- (lay. For' 23--liour day ( l a s t  Sllnday of  f lp r i l  each year) use 0.52609. For 
~ B . - . ~ I o L I ~  day (l.a!;l: S~.~nclay o f  October each year) use 0.48400. 

I..ake area usei:l when cc,mputilig evaporating t~ i .11  be the afi,rme--,arl?$ f o r  
the day; obt;aj.ned by averag j.ng the? nlj.clnj.gh.t. areas al. I.he beginning and end j.ng 
o f  the per iod beitig c:oml:,ui.~~d. 

c .  Inflow t o  the Reservoir 

C;onip~~ted nlearl da:i.l.y j.nf1.o~ t o  I . .  3.ake wj.l.1. be taken as the 
n1geI:)raic sum o f  117e Inean ou.tflow, chatigc? :i.n t11e lake storage, and 
evaporatj.on from the lake surface. 

8 .  OUTLET GATE OPERATION 

I>es j. recl r e  l. eases w j. 1. :I. bcl ob.La:i. ned by n,iin:i. pt.1 ].at j. rig the ga.tes unt  j. I. the 
appropria.te downs l;rc?am stages are ob-taineil as inti icated by the cur rent  r a t i n g  
curves f o r  Stony Crcze,k below the clanl, shown isri C:hart A--6 arid f o r  -the Sout;h 
D ivers ion Canal. as showrl on Chart fl--5, fhe p a r t i a l  ga-te ' opon i l ~g  curves 
il.l.ust:ra-bed (:In Chart A .  3 may be ~ lsed a:; a gc.~:ii:le :i.n est inlat ing gate operij.rigs 
For .to.[-,a1 releases. Operating experience has shown .[;hat when releases are 
requj.rc?d wj.th:i.ri the  range o,f 4,000 c f  s ,to 8,500 c f  s (clepending on reservo i r  
storage) the gates slioulcl be operalcad i n  such a way as t o  force a hydratn1.i~ 
jump bel.ow t;he ou.tl.et porta l ,  by ~1~nlprrrar:i.ly j.nt:reasiny the f l ow.  This 
procec l~~re reduc.cs v e l o c i t i e s  below the ou-l:l.et and minimizes the v i b r a t i o n  o f  
the out1.e.t s t r ~ ~ c t u r e .  I:t j.s sugges-tecl .Ll'iat. .the choj.ce o f  gates t o  bc! opened 
be syrnme.trica1 about; tlale c e r ~ l e r  g a b  so as t o  pri:~i:I~~cc? s~noc~th Flow (not  
necessary unj.for111 ga1,e operij.ngs) . 

9 .  NORMAL OPERATION PROCEDURES 

a .  I r r iga t ion  

AI.1. i n f l ow  j.n excess o f  release reclc.~j.red f o r  downstrean) n6?ccls w:i.l.:l. 
be stored I;o .l.he extent  .\:hat conservati.ori sl;crragi? i s  ava i lab le .  Releases For 
coriserva.t:i.ori water i .ncl.~~cl i.ng sucl.i O r  l.arid F'ro jec:t water as nlus.t be passed 
through t3l.dck O ~ L . t i ~ . . a k e  w i  ll be i n  accorclance wi.th t la i  l y  reqt,~irements as 
determj.ned by the B L I ~ ~ ~ L I  o f  Kei:l.a~iii:l\~ti.nn and/or .the 0rI.and Un i t  Water User's 
Associati.on. Release oF wal:r?r f o r  conser\la ti.on purpcrses wi .  11 be made only a t  
a request .from the agencj.r?s. 

b. Flood Control Operation 

A Frl.ood C:ontri:rl. C)j.agran~ f o r  riornlal. fI.~(:li;l operatj.on j.s presen,tecl on 
Chart A--10. FlootJ c o r ~ t r o l  release schetlule associated w i t h  the f l ood  co17l.rol 
operati.on are  al.:;cl prc?senlecl c1rl [:hart h-. 1.0. F' ].trod con-trol. operat ion begins 
when stor'3ge i.n 8l.ack B t ~ l t e  I..ake exceeds the Fl.ootJ con t ro l  space required on 
the par t : i . c~~ l .a r  day as do%ernij.rlecl f 'ron~ .I;Iie f'1.ood Con.Lro1. L)j.agran~. This 
d iagriam i s  the? I:ms i c  pro jec.-t ilocument regard i ~ i g  operat i on  f o r  F1.ooc.J con t ro l  . 
'The d j.agran1 r e f l e c t s  a care-rul. ana1.y:; :i.s o f  .I'%oocl .freclt~enc.y, seasonal f'l.ood 
potel?-I; i a l  and downs.I,rr.?arn chanrle 1 capac i.I, ies cons is-tell-t wiLh p ro jec t  
abjecl i .ves and opera.tj.rig expctrj.a>nc-er;. 



The precj.pj.tatj.on j.r~clex i s  computed from the  da i ly  nleari basin 
p rec ip i t a t ion  weighted according t o  s t a t  ion normal annual p rec ip i t a t ion  a t  
the  f i v e  hydrometeo~~ol.ogical. system gages. Unit weightings a r e  indicated on 
the Flood Control Diagram. 'The index i s  used i n  c o n j ~ ~ n c t i o n  with the  current  
da ta  t o  determine the reclu ired gross flood control  s torage.  The required 
gross flood control  reservation so determined may be reduced by c red i tab le  
flood con.tr01. space known ,to e x i s t  ~~ps t r eam i n  East Park and Stony Gorge 
Reservoirs. Computation of the  da i l y  p rec ip i t a t ion  index, required gross 
flood control. space, and c red i tab le  flood control. space i n  upstreani 
reservoirs  i s  accompl islied da i ly  by the  Reservoir Control Sect ion. See Chart 
n.-.l.O (Fl.ood Control. [)j.agram) f o r  examp1.e computation. 

1-0 ~r\ini.aii.ze downstream erosion problems, flood c o ~ ~ L r o l  releases a r e  
based on pe!rcent o f  required f 1.ood control. space t h a t  has been used, and 
inflow f o r  -the current  event. See Paragraph 4 and Chart A-10 f o r  f u r t he r  
d iscuss ion.  

c .  Hydropower 

When the required re leases  a r e  su f f i c i en t  .For energy generation (g rea te r  than 
200 c f s )  the  Santa Clara operator wj.l.1. s e t  the  flow  

1 :ni t ia l  fl.ow, up t o  200 c f s ,  w i l l .  be passed through the  bypass ga te  
(gate  Numbers 3 or' 4 ) .  When the  flow exceeds 200 c f s  the turbine/generator 
w i l l .  be s t a r t e d .  After the  u n i t  i s  synchronized, the ga te  wj.l.1 be cl.osed as  
the  u n i t  i s  loaded. On manual shutdown the ga te  wi l l  be opened, as  the  u n i t  
i s  unl.oadcd, a f t e r  a horn has sounded f o r  1.0 minutes. On automatic shutdown 
of the un i t ,  .the ga te  w i l l  be operled a f t e r  the horn has sounded f o r  10 
minutes . 

0s long a s  the  p1.arit i s  genera-Ling nornial.1.y there  wil .1 .  be no signal  t o  
bypass. I f  the  plant  i s  shut down by a C i t y  opera2;or, he w i l l  coiicurr'ently 
i n i t i a t e  the  bypass secluence described above. I f  the  plant  shuts down 
automatically due t o  de t ec t  ion of mechanical problems the following sequence 
of events w i  I. l happen automat:i.cal. 1.y : 



(1.) 7'he s:i.gnaI. Lo bypass w:i 1.1 be received by the cont ro l l .e r  a t  the 
o u t l e t  works c o ~ i t r o l  s l;rucl.t.rre. 

(2 )  Move?ment o f  t1.16 prese1.ected gate wj.1 1. be delayed f o r  10 n~j.nu.tes, 
wh i le  bo2:h an audi.ble alarm and \ ~ i s i . b l e  ind ica to r  are  ac t iva ted 
ins ide  the out1.e.t works con-trol. s t ruc tu re .  An audib le alarm wj.l.1. be 
mounted near the o u t l e t  p o r t 1  o f  the tunnel .  'I-hese alarms wi.11 
a l e r t  any C:orps personriel. (o r  .[.he general pub l i c )  present t h a t  thc? 
Gale i s  going to  open. Two large signs w i l l  be moun.tod near the 
outl .et p o r l a l  , v i s  ib1.e t o  the general. publ. i c ,  t ha t  water releases 
w i l l  occur a f t e r  the aud ib le  alarm has sounded f o r  10 minutes. 

( 3 )  Af te r  the 10 nlinule dsl.ay, the gate c:oritrol.l.er determines the s t a r t  
p o s i t i o n  of- the Gate, ac t i va tes  -the gate; and begins measuri~ig the 
gate movement. 

(4)  The el.ectirica1. signal. 1.0 begin gate movement actuates the hydrau1.j.c 
pump and operates the solenoid valves ..-- opening the gate.  

(5) 'T'he audj.bl.e a l a r ~ i i  wj.1.1. shut o f f  acntomatically. 'The visib1.e 
i nd i ca to r  w i l l  remnain l i t  u n t i l  the bypdss gate has reached i t s  
sel.ected pos i t i on  and the tiydrau1.i.c system i s  shut o f f .  

( 6 )  Rn arialog s igna l  o f  ac..lrual gate p o s i t i o n  and pos i t i on  i n d i c a t i ~ i g  
1.ights f o r  t h i s  a c t i v i t y  w i l . 1 .  be displayed a t  the C:i.ty o f  Santa 
C la ra ' s  remote s ta t ion ,  a t  Black But te  powerhouse, and a t  the owklel;: 
works control. struc:ture. 

(7)  When the gate ope?nj.ng matches the pre... programmed s e t t  j.ng , the 
c o n t r o l l e r  closes the solenoid valves and shuts o f f  the hydraul ic  
pump. 

The autqmatic: bypass system opcrati.on w i l  I. a lso  inc lude three major 
safe ty  mechanisms. 1-he f i r s t ,  a l i m i t  switch, w i l l  be inclutled t o  deact ivate 
the systeni ancl sencl a t roub le  s igna l  t o  the Santa Cl.ara operator if the 
selected bypass gate reaches i t s  maxi,inum open p o s i t  i on  before the 
pre.--programmecl amount o f  movement i s  met. Second, there w i l l  be a t in ier  t o  
t ime the e n t i r e  open o r  c lose operat ion o f  the gate. I f  the selecteti t ime 
1.in1j.t expires before compl.etj.on o f  the desired gate movement, the system wi1.l. 
be deactivatrixl and a t roub le  s igna l  w i l l  be sent t o  the Santa Clara operator 
f o r  coordj.nation w i t h  the C:orps, Third, an emergency stop command can be 
i n i t i a t e d  by the C i b y .  



Control and Data Acqui.si.tion) message w i l .  1 be displayed a t  the City 's  remote 
 

 
 The C i t y  of Santa Clara w i l l .  communicate w i t h  the Corps 

fo r  coordination of operat ions. 

10. REPORTS 

The reservoir operator shall. report the following data via the 
Hydrologic Automatic Data Acquisition Network to  the Reservoir Control 
Section each day prior to  0730 hours: 

Reservoir stage as of midnight. 
Reservoir stage as of 0700 hours. 
Pan evaporation as of 0700 hours.. 
Daily precipitation a t  the dam as measured a t  0700 hours, 
East Park Reservoir storage fo r  current day. 
Stony Gorge Reservoir storage f o r  current day. 
Stony Gorge Release fo r  current day. 
Downstream Glenn Colusa Irr igat ion Dis t r ic t  demand t o  Stony Creek. 
Climate anemometer reading. 
Minimum temperature observation previous day at.Black Butte Dam. 
Maximum temperature observation previous day a t  Black Butte Dam. 
Stage Stony Creek below Black Butte stream gage as  of 0700 hours. 
Stage South Diversion below Dam stream gage as  of 0700 hours. 
Flow diverted by Wackerman Ranch Diversion. 

More frequent reports of the above information and reports of other data  
w i l l .  be made i n  the same manner when requested by Reservoir Control Section. 
Forms furnished to the operators a re  to  be used in computing the above 
information. 

Immediately a f t e r  the end of each month, the reservoir operator w i l l  
send to  the Reservoir Control Section a l l  original forms used fo r  
observations and computations. 

11. SPECIAL WATER AND FLOOD REPORTS 

During the flood season from 1 October to  1 May, the reservoir operator 
shal l  c a l l  the Reservoir Control Section whenever any of the following occurs: 

a .  One inch or  more of ra infa l l  occurs a t  the project during any 6--hour 
period or  1 . 5  inches of ra infa l l  during any 24-hour period. 

b. An increase of inflow of 3,000 cfs  o r  more during any 8--hour period. 

Any special report based on one of the above c r i t e r i a  should include the 
l a t e s t  available data concerning the other two items. On non-working days or 
a t  night, these special reports should be telephoned d i rec t ly  t o  the Chief of 
the Reservoir Control Section or  his designated a l te rna t ive .  



12. EMERGENCY NOTIFICATION 

For  seri.ous emergenc:i.es suet1 as enli.nen.t danl fa:i.l.ure, an enlrilrgenr.y 
n o t i f i c a t i o n  p1.an i s  ~ m i n t a i n e t l  a t  the 13l.ack Rut te  Oam I ' roject O f f i c e .  1"l1c 
park manager i.s responsi.bl.e f o r  j.mplemeriting .the emeryenc.y nc1ti.f i c a t i o n  pl.an; 
Iiowever, such no t  i f  i c a t i o n  sliou ld be coord inatet l  w i t h  .the Reservoi r  Cor~\. r01 
Sect ion, i f  poss ib le .  

13.  MODIFICATION OF REGULATIONS 

T'he r e s e r v o i r  opera tor  may talte emergerlcy departures f r o n ~  t h ~  
regu la t i (~17s  i n  .tihis manual. as requ i red  by opera t ing  uqu i p n e ~ i t  f a i  l.uv.c?s, 
acc idents such as ::lrowning s , o r  o the r  ewergenc j.es t h a t  rec1t.1 i r e  immediate 
a c t  i on .  T'he Reservoi r  ConLrol Sec t ion  o f  the firmy Corlns o f  Et?ginc?ers, 
Sacran1en.l;~ I ) i s . t r i c t ,  shou1.d be n o t i f i e d  o f  suc:h departul-e!; as saorr as 
poss ib le .  T'he I) ist;r ic.t Engineer, Sacrametito L l i s t r i c t ,  U .  S .  Army Corps o f  
Engineers, may make teniporary mod i f  i c a t  j.nns t;o these r e g u l a t  i ons ,  F'ermanerii 
changes a r e  subject; t o  approval  by D i v i s i o n  Engineer, South P a c i f i c  D i v i s i o n ,  
U .  S .  Army Corps o f  E:ngineers. 
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BLACK BUTTE LAKE 
/ AREA AND CAPACITY TABLE -- 

ACRE-FEET 

CAPACITIES OF BLACK BUTTE LAKE - STONY CREEK, CALIFORNIA 

SHEET 1 OF 3 CHART A-2-1 
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BLACK BUTTE LAKE (CONT'D) 
AREA AND CAPACITY TABLE 

CAPACITIES OF BLACK BUTTE LAKE - STONY CREEK, CALIFORNIA 

ACRE-FEET 

SHEET 2 OF 3 CHART A-2-1 
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ACRE-FEET 

BLACK BUTTE LAKE - (CONT'D) 
AREA AND CAPACITY TABLE 

CAPACITIES OF BLACK BUTTE LAKE - STONY CREEK, CALIFORNIA 
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STONY GORGE RESERVOIR 
AREA AND CAPACITY TABLE 

CAPACITIES OF STONY GORGE RESERVOIR - STONY CREEK, CALIFORNIA 
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SHEET 1 OF 3 CHART A-2-2 
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STONY GORGE RESERVOIR - (CONT'D) 
AREA AND CAPACITY TABLE 
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SHEET 2 OF 3 CHART A-2-2 
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STONY GORGE RESERVOIR - (CONT'D) 
AREA AND CAPACITY TABLE 

SHEET 3 OF 3 CHART A-2-2 

CAPACITIES OF STONY GORGE RESERVOIR - STONY CREEK, CALIFORNIA 

DIFF. 

ACRE-FEET 

83 1 38,311 38,423 38,535 38,647 38,759 38,871 38,984 39,097 39,210 39,323 1,125 
832 39,436 39,550 39,664 39,778 39,892 40,006 40,120 40,235 40,350 40,465 1,144 
833 40,580 40,695 40,811 40,926 41,042 41,158 41,275 41,391 41,508 41,625 1,162 
834 41,742 41,859 41,976 42,094 42,211 42,329 42,447 42,566 42,684 42,803 1,179 
835 42,921 43,040 43,160 43,279 43,399 43,518 43,639 43,758 43,879 43,999 1,199 
836 44,120 44,240 44,361 44,483 44,604 44,725 44,847 44,969 45,091 45,213 1,216 
837 45,336 45,459 45,581 45,704 45,828 45,951 46,074 46,198 46,322 46,445 1,234 
838 46,570 46,685 46,819 46,944 47,069 47,194 47,320 47,445 47,571 47,697 1,253 
839 47,823 47,949 48,076 48,202 48,329 48,456 48,583 48,711 48,838 48,966 1,271 
840 49,094 49,222 49,350 49,479 49,607 49,736 49,865 49,994 50,124 50,253 1,289 
84 1 50,383 50,513 50,643 50,773 50,904 51,034 51,165 51,296 51,427 51,559 1,307 
842 51,690 51,822 51,954 52,086 52,218 52,351 52,484 52,616 52,749 52,883 1,326 
843 53,016 53,149 53,283 53,417 53,551 53,685 53,820 53,955 54,089 54,224 1,344 
844 54,360 54,495 54,631 54,766 54,902 55,038 55,175 55,311 55,448 55,584 1,361 
845 55,721 55,859 55,996 56,134 56,271 56,409 56,547 56,686 56,824 56,963 1,381 
846 57,102 57,241 57,380 57,519 57,659 57,798 57,938 58,078 58,219 58,359 1,398 
847 58,500 

.8 .7 .9 .2 .1 
ELEVATION 

FEET .O .3 .4 .5 .6 



EAST PARK RESERVOIR 
AREA AND CAPACITY TABLE - 

CAPACITIES OF  EAST PARK,RESERVOIR - STONY CREEK, CALIFORNIA 

ACRE-FEET 

.2 1 .3 

SHEET 1 OF 2 CHART A-2-3 
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EAST PARK RESERVOIR - (CONT'D) 
AREA AND CAPACITY TABLE 

SHEET 2 OF 2 CHART A-2-3 

CAPACITIES OF EAST PARK RESERVOIR - STONY CREEK, CALIFORNIA 
-- 

ELEVATION 
FEET 

. - - -- - -- -- ACRE-FEET 

1,181 23,477 23,590 23,713 23,817 23,930 24,045 24,159 24,274 24,390 24,505 1,144 
1,182 24,621 24,738 24,854 24,971 25,089 25,207 25,325 25,448 25,562 25,681 1,180 
1,183 25,801 25,921 26,041 26,161 26,282 26,404 26,525 26,647 26,769 26,892 1,214 
1,184 27,015 27,139 27,262 27,386 27,511 27,636 27,761 27,886 28,012 28,138 1,250 
1,185 28,265 28,391 28,518 28,646 28,774 28,903 29,032 29,161 29,291 29,421 1,287 
1,186 29,552 29,683 29,814 29,945 30,077 30,210 30,342 30,475 30,609 30,743 1,325 
1,187 30,877 31,011 31,146 31,282 31,417 31,553 31,690 31,826 31,963 32,101 1,362 
1,188 32,239 32,377 32,516 32,655 32,794 32,934 33,074 33,214 33,355 33,496 1,399 
1,189 33,638 33,780 33,922 34,065 34,208 34,351 34,495 34,639 34,784 34,929 1,436 
1,190 35,074 35,220 35,366 35,512 35,659 35,806 35,954 36,101 36,250 36,398 1,473 
1,191 36,547 36,697 36,846 36,996 37,147 37,298 37,449 37,600 37,752 37,905 1,510 
1,192 38,057 38,210 38,364 38,518 38,672 38,826 38,981 39,136 39,292 39,448 1,547 
1,193 39,604 39,761 39,918 40,076 40,234 40,392 40,551 40,709 40,869 41,029 1,585 
1,194 41,189 41,349 41,510 41,671 41,833 41,995 42,157 42,320 42,483 42,646 1,621 
1,195 42,810 42,974 43,138 43,303 43,469 43,634 43,800 43,967 44,133 44,300 1,650 
1,196 44,468 44,636 44,804 44,973 45,142 45,311 45,481 45,651 45,821 45,992 1,695 
1,197 46,163 46,335 46,507 46,679 46,852 47,025 47,198 47,372 47,546 47,720 1,732 
1,198 47,895 48,071 48,246 48,422 48,599 48,775 48,952 49,130 49,308 49,486 1,770 
1,199 49,665 49,844 50,023 50,203 50,383 50,563 50,744 50,925 51,107 51,289 1,806 
1,200 51,471 51,653 51,836 52,020 52,204 52,388 52,572 52,757 52,942 53,128 1,843 
1,201 53,314 

.O .2 .I .3 .4 .5 .6 .7 .8 .9 DIFF. 
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NOTES 

1 Black Butte Lake shall be operated for flood control In accordance w ~ t h  t h ~ s  Flood Control Dlagram 

2 Flood control reservatlon Increases uniformly from a zero requirement on 1 September up to a 
maxlmum reservatlon of 137 000 acre-feet by 30  November (a mlnlmum reservatlon of 106,400 acre-feet 
IS requ~red from 10  November to 23  January) Condlt~onal flood control reservatlon up to a maxlmum of 
137.000 acre feet from 30  November to 20  March, decreasing agaln to zero on 15 June The requored 
reservatlon IS determlned by use of a ground wetness Index durlng this period 

3 Gross flood control reservatlon IS the total storage requlred for flood control operations withtn the 
Stony Creek B a s ~ n  reservoir system 

4 Transferable space is that amount of space the requ~red flood control reservatlon can be reduced by 
ava~lable space In upstream reservoirs-East Park and Stony Gorge The amount of available space that 
can be cred~ted to transferable space IS discussed In the USE OF DIAGRAM 

SAMPLE COMPUTATION OF REQUIRED FLOOD CONTROL SPACE 

1 Cornputat~on of today s bas~n  preclp~tat~on (P) for Black Butte Lake 2 Parameter and Requ~red Flood Control Space Computation 

PRECIPITATION 
a PAR = P + 0 97 OAR 

PRECIPITATION TODAY (P) where PAR IS today s parameter 

STATIONS PAR IS yesterdays parameter 

P IS today s bas~n  preclpltatlon 

Loa Sor~nas 34  0 3 00  

Bas~n  Normal Annual Prec~p~tat~on (BNAPI = 32 0 In 

Basln preclpltatlon comput.?tlon for today 

BNAP 32 0 
P = SNAP ISTAP) = -- (14 49) 

1 7 6 0  

P = 2 63  on 

Trough Spr~ngs 

Noel Sprlngs MONTH 

Alder Spr~ngs OCT 

TOTAL 176 O(SNAP1 14 49(STAP) 

DEC 

'Delermlned from flood control d~agram 

DAY 

4 

5 

USE OF DIAGRAM 

1. Ram flood parameters definethegrou l l w d  control nuwat ton  required onany givenday and arecomputed dally 
from the weighted accumulation of theseasonal bas~n mean prec~pltation bv addlno thecurrentdav's orecloitatlon ~n 

P 

( IN ) 
- 

1 7 8  

1ncQes to 97 percent of the parameter compu'sd the preced~ng day Sample calculat~on of requlred space ,s shown 
below 

2. Requlred gross flood controi reservation in Black Butte Lake may be reduced by credltable flood controi space 
known to exist in East Park and Stony Gorge Reservoirs 

PAR' 

( IN ) 
- 

0 

3. Credttable tnnsier llood control spa- for East Park and Stony Gorge Reservoirs is determlned as toliows: 

a. Theamount of creditable flood control transferspace in East Park Reservo~r ts computed by taking the smaller 

PAR 
(IN I 

0 

1 7 8  

01' 
(1 1 48.200 acre-feet minus the present stonse at East Park or 

(2) 10.000 acre-feet. 

REQUIRED FLOOD 
CONTROL SPACE' 

(1,000 A F ) 

50  3 

51 8 

b. The amount ofcredltableflood contr.., .ransfer space in Stony Gorge Reservo~r iscomputed by the toa!owing 

(1) Between 1 Septemberand 1 Februarv-23.400acre-feet (storageatsplllway crest)mlnusthepresentstorage 
st Stony Gorge. 

(2) Remalnderof flood control season -- 23,400 acre-feet minus the Present storage at Stony Gorge, but not less 
than zero. 

C. Total credltabletransferspace isequal to ::1e summation of items3aand 3b but not toexceed 40,OW acre-feet. 

4. The flood control requirement in Black Butte Reservoir IS equal to the gross flood control reservation minus the 
total credltable transfer space 

5. When space available for flood control 1s less than requlred, as determlned above, water shall be released from 
Black Butte Lake as rap~dly as possible, subject to the following conditions. 

a That releases are made according to the ?ELEASE SCHEDULE hereon 

b. That flows in Stony Creek below Black Butte Dam do not exceed 15,000 cis. 

C. When Sacramento River flowsat the lat~tude o'Ord Ferry are forecasted toexceed 130.000cfs (astage of 116.2 
feet at the Ord Ferry gage), releases from Black Butte should not be greater than inflow. 

d That no level of release above 1.000 cfs shall be held for more than 18 hours. 

e That rate of change for an increase In release shall not be more than 2,000 cfs In any 2-hour interval 

f That the rate of change for a decrease In release shall be as follows: 

(1) When exlstlng release IS between 15.000 cfs and 5.000 cfs. outflow shall be reduced in 1,000 CIS Increments. 
wlth no release sustadned for less than 2 hours 

(21 When exlsting release IS between5.000cfsand50cfs. outflow shall be reduced in500cfslncremants. with no 
release sustatned for less than 2 hours. 

PEAK INFLOW FOR CURRENT EVENT 

RELEASE SCHEDULE 
100 

I BLACK BUTTE LAKE 
STONY CREEK, CALIFORNIA 
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GENERAL OPSRATIXG CSJHCTIVES 

STONY CREZK RESSRrlOIRS 

The purpose of t h i s  statement is t o  provide general object ives  tha t  
the U. S. Bureau of R e c h a t i o n ,  i n  conjunction Kith the  Corps of 
Snginsers and she Orland Unit Water Users1 Association w i l l  a t t e ~ p t  
t o  follow i n  the operation of Black Butte and Stony Gorge Reservoirs 
on Stony Creek and East Park Resemoir on L i t t l e  Stony Cresk. These 
objec3ives a r e  aimed a t  providing maximm enhancement to recreat ion 
p o t m t i a l  and f i sher ies ,  maintenance of sozce mininun stream release 
ard coordinating watbr-releases with loca l  operating i n t e r e s t s ,  
subject however, 60 l imitat ions noted herein. 

Blsck Butte Resermir 

1. Black Butte Reservoir l e v e l  when entering the  i r r i g a t i o n  
season w i l l  be the rr.aximun heignt allowed by f lood control 
regulations (prescribed by the Corps of Engineers ). and 
carry over storage. 

2, Releases w i l l  be made from alack Butta Reservoir t o  the 
Glsnn-Colasa IrrigatLon Dis t r i c t  (G.C,I.D,) up to 500 c.f.s. 
f o r  flooding r i c e  f i e l d s  during the required 3 to  b weeks 
(usually i n  ~pri l -Yay).  An attempt will be ~ a d e  to control  
the fluctuations o r  change i n  stream i n  any 2k-hour period 
to no rrare than 50 c.f .s. throughout t h e  i r r iga t i c r :  season. 

3. When the  ua te r  surface temperature reaches 60 degrees 
Fahrenheit i n  the spring, the 3lack ButA& storage l e v e l  Ki l l  
be l imited to  a drawdown of 2 f e e t  f o r  a period of 3 weeks. 
This operation u i l l  f a c i l i t a t e  the crappie spawning period. 
In  order t o  acconqlish th is ,  a water exchangs w i l l  be xade 
with the Orland Unit Water Users1 Association to replace 
water released f o r  G.C.I.D. needs o r  t h a t  required f o r  a 
a i n i m u ~  release beyond the 2-foot allowable drawdob~. 

& Zxcept f o r  short  term dam o r  channel xaintenance, ninL~1,~. 
re leases  w i l l  be nade f o r  the maintenance of a l i v e  stream 
downstream f o r  Black Butte. This l i v e  stream applys to 
those periods hen higher releases  a re  not required f o r  
i r r iga t ion  o r  Kood control. This minimw: re lease  will be 
i n  the nagnitude of 30 c,f.s. during the next few years. 

5. The reservoir  w i l l  experience a gradual drawdown during. 
the months of June, July and August t o  satisfy G.C.I.D. 
i r r iga t ion  demands. After August 1, to the extent  
reasonably possible, releases u i l l  not exceed 150 c,f .s. 
when extensive crop harvesting is  being acsomplished 

' and the creek must be forded, 

May 1971 
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6. To the extent possible, a ninimum reservoir storage of 
10,000 acre-feet wi l l  be the objective u n t i l  Labor Day, 

7, When water is available and not earmarked f o r  other uses, 
an exchange w i l l  be made with the Orland Unit Water Users' 
Association transferring 5,000 acre-feet of Bureau of 
Reclamation water f m  Black Butte to both East Park and 
Stony Gorge Reservoirs. Th i s  t r ans fe r  is intended to  
raintain these reservoirs a t  the s ta ted minimum pools 
between the period of irr igat ion drawdown and the f a l l  
rains fdr.fishery enhancement and recreation. This 
provision is subject to  limitations discussed elsewhere 
herein. 

a. A rninirr.ua: reservoir level of 20,000 acre-feet a t  Black 
Butts w i l l  be maintained during f a l l  months &tar La5or 
Day provided flood parameters o r  carryover storage do not 
dictate lower levels. The minimum reservoir l eve l  under 
any condition sha l l  be 6,700 acre-feet, 

B. East Park and Stonv Goree 

1, When endeavoring to l imit  Black Butte Reservoir fluctua- 
t ions to 2-feet as  discussed i n  A, 3, above, neceseary 
exchanges of water w i l l .  be made with the Orland U n i t  
Water Usersf Association. These exchanges a r e  subject, 
however, to  thei r  availabil i ty i n  the Orland Reservoirs. 

2, Minimum reservoir levels of 5,000 acre-feet w i l l  be the 
objactlve storage i n  East Park and Stony Gorge Reservoirs 
between the period of irr igat ion drawdown and the f a l l  
rains for  fishery enhancement and recreation except i n  
years of water shortage, 

3 The maintenance of m i n i m u m  pools a t  East Park and Stony 
Gorge Resemoirs w i l l  be accomplished i n  accordance with 
the following : 

a. The drawdown of East Park and Stony Gorge w i l l  
proceed according to i r r igat ion requirements un t i l  
a eontent of 5,200 acre-feet is reached in  each 
reservoir (Note: a reservoir content of 5,200- 
acre-feet should sa t i s fy  evaporation and other 
losses during the period of in i ta t ion and the f a l l  
rains) while maintaining a minimum of 5,000 acre- 
feet ,  

May 1971 
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b. The Bureau of Reclanation will t r ans fe r  water f r o m  
Black Butte Reservoir up t o  5,000 acre-feet t o  
each Orland R e s e m i r  to maintain ths minimum pools. 

c. This operation w i l l  be placed in to  e f f e c t  each suc- 
ceeding year provided a dry cycle is not experienced. 

d. The f i r s t  year i t  is apparent that the en t i r e  content 
of East Park Reservoir can be  evacuated (excluding 
dead storage), Jaintenance on the s l i d e  gates i n  t he  
outle6 tower w i l l  be accomplished. I ~ t e r s s t e d  par t ies  
wil l 'be  not i f ied by June 1 of the year the aaintenance 
is planned. 

e. It must be understood t h a t  the above operation plan 
do93 not const i tute  a r i g h t  nor is i t  ?emanen%. 
Scheduled raintenance a t  East Park and Stony Gorge 
Dams and other requirements a f f ec t ing  dam sa fe ty  
may prevent o r  ser iously limit the capabi l i ty  o f  
maintaining 5,000 acre-feet minimum pools i n  both 
resel-voirs . 

Fay 1971 
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BLACK BUTTE DCHl AND LAKE 
STONY CREEK, CALIFORNIA 

WOTER CONTROL MNUCIL 

EXHIBIT C 

INTERIM FLOOD CONTROL PLAN FOR 
BLACK BUTTE RESERVOIR DURING IMPLEMENTATION 

OF COMPLETE SPILLWAY F I X  

1. PURPOSE 

- .  [ h i s  Exhj.bj.t pro\lj.des an i.nteri.m operatj.oria1. p lan f o r  use wh:i.l.e a p lan 
f o r  a complete sp i l lway f i x  a t  Black But te \lam i s  being developed and 
implemented . Upon completion o f  Lhe sp i l lway rep3:i.r t h i s  E:xh.i.bj.t i s  
considered supersetled and i s  t o  be discar.t:letl. 

2. GENERAL 

Two spi.l.lway f lows have occurrecl a t  Black But te  Lake since the danr was 
constructed. The f i r s t  sp i l lway f l ow occurred r r r rm  2 March Lo 5 March 1.983 
w i t h  a peak f l ow o f  1,600 c f s .  The second spj.1.l. occurred dur ing the per iod 
17-20 February 1986 w i t h  a maximum Flow over khe sp i l lway o f  3,900 cFs 01.1 I.he 
18th. Severe erosion damage .Lo the spj3.l.way resu1.t;ed froni these two 
r e l a t i v e l y  minor f lows.  Damage i s  l i m i t e d  t o  111at po r t i on  O F  lrhe spi,l.lway 
downstream o f  the concrete si. I. I . .  However, headward erosion o f  .the spi.1. ].way 
i s  i nev i t ab l e  and could eventual ly  threaten the s i l l  i t s e l f .  

Geological. 1.y la rge bl.ocks o f  basa1.t are  being undermined and con.linued 
erosi.on w i l l  lead t o  slumping. Major po in ts  are deeply erot:letl and 
occas i o n a l l y  expose .the under ly ing vo1.canic breccj.a. Contj,nued erosj.on wi .  I. 1. 
create add i t  i ona l  la rge i so la ted  blocks.  I? subs tan t ia l  amount o f  the h igh ly  
frac'tured basa l t  has been plucked f ron  the spi.ll.way chute. Moreover, the 
weathering 0.F the cementing agents i n  the fractzure has accelerated t h i s  
prcrces s . 
3 .  CORRECTIVE FICTION 

The erosi.onal damage wo~11.d most 1j.kel.y contj.nue dur ing any f u t u re  f low 
over h e  sp i l lway and eventual ly  the la rge po in t  blocks o f  basa l t  wou1.d be 
undermined. The subsequent headward erosion cou1.d ulti.mate1.y threaten the 
s i l l .  To slow the erosion o f  the remaining sp i l lway surface, shou1.tl any 
add i t i ona l  f ].ow occur, and insure sp i l lway viabi.1. j.ty shou1.d a 1.ong tern1 ,f iood 
event oc.cur, den ta l  measures a re  being undertaker] dur ing the spr ing and 
suninler o f  1987. 

The den ta l  measures consists o f  part i .al .  f i . l . l i . r ig the major j o i n t s  w i t h  
concrete t o  l i m i t  f u r t h e r  weathering o f  .the cementing agents. I n  add i t ion ,  a 
concrete c u t o f f  wj.1.1. be constructed a t  the bottom o f  spj.l.lway chute ,to 
r e s t r i c t  f u t u r e  headward erosion.  'These measures w i l l  be accomplished ~ L I ~ ~ I I C J  

the  1987 cor is t ruct ion season. 



Cln investiga.l;ion repor t  f o r  a complete sp i l lway f i x  has been i n i t i a t e d  
and wi.1.1. be comp1.eted as soon as practi.ca1.. A t  t h i s  t ime complete r epa i r  o f  
the sp i l lway i s  thougl-11: .to invo lve a r o l l e r  compacted concrete chute w i t h  an 
energy cl iss j .pato~-,  The repor t  wj.1. I. al.so examine the cost t rade-o f f s  o f  
complete sp i l lway repa i r  versus downstream damages should the sp i l lway f a i l .  

4.  INTERIM OPERATION PLAN 

I n  order t o  I.essen the probabil. i .ty o f  addi t ional .  spj.l.l.way f lows and 
result;ant erosic:ln a mod i f  :ied reservo i r  operat ion p lan f o r  f lood con t ro l  was 
developed f o r  use un t i l .  a ctsmp1.e-Le f j.x o f  the spi.ll.way can be acconlpl.i.shed. 
'I'he i n t e r im  p lan c a l l s  f o r  mot l i f i ca t ion o f  release schedule as contained i n  
F:xhibj.t A ,  paragraph 9, Charts fl,.9 and A-.10; and paragraph 7-05 i n  t h i s  
Manual . 

a .  Flood Control Operation 

The interi .m operational. p lan cal.1.s f o r  increasing releases above the 
1!5,000 c f s  channel capacity herore reacleiing surcharge operat ions. When the 
reservo i r  pool. e leva t ion  i s  below e leva t ion  468.0 f e e t  MSI ... , approximately 
20,000 acre .Feet below gross pool, f l ood  con t ro l  operat ion and releases w i l l  
be maJe i n  accordance w i t h  the Flood Control. Diagram, Chart A-10. Whenever 
0 .50 inch o r  more p r e c i p i t a t i o n  has occurred i n  the l a s t  G hours, i n f l ow i s  
15,000 c f s  and inc.reasi.ng, and the storage i.s a t  elevati.on 468.0 f e e t  MSL.. o r  
higher, out f low w i l l  be increased t o  20,000 c f s .  

During f loods i.n which fl.ow over the sp i l lway occurs, the o u t l e t  w i l l  be 
operat.ed by gradual ly  c los ing  the o u t l e t  gates as the pool r i ses  above gross 
pool i.ri orcler t o  c.ontro1. the t o t a l  ou t f 1 . o~  from the sp i l lway and. out l .et t o  
20,000 c f s  as long as possib le (See Chart C-1). When the pool reaches 
e leva t ion  489.0 feet  MSL the gates wi l .1 .  be closed. Reservoir regu la t ion  w i l l .  
f o l l ow  surcharge operat ions when the pool exceeds 498.0 f e e t  MSL. and t r ans fe r  
t o  F loud C:ontrol. 0perati.on when the pool reaches grLoss pool e leva t ion  473.5 
f ee t  MSI.-. , 

b. Surcharge Operation 

(1) When the reservo i r  pool. i.s above el.evatj.ori 489.0 f e e t  MSL the 
ou.t let gates, inc lud ing the penstock w i . l . l  be closed. Ou t le t  gates w i l l  
ren1aj.n closed urvtj.1. the  spj.l.l.way fl.ow exceeds 40,000 c fs ,  the f l ow a t  which 
appreciable dan\age begins .to the C i t y  o f  Orland, IF .the pool i s  expected t o  
continue r i s i n g ,  thrr o u t l e t  gates wj.1.l be opened one by one a t  the r a t e  o f  20 
percent O F  the t o t a l  capacity per f o o t  o f  pool stage r i s e ,  beginning a t  pool 
stage e1.eva-L i on  498 -0 f e c t  MS1.. When the pool. reaches e leva t ion  503.0 f ee t  
MSL the gates w i l l  be f u l l y  open. (See Chart C-1). 

(2) f o r  leeceding pool., out l .et openings wil.1. remain constant un t i l .  
a t o t a l  release o f  15,000 cFs (sp i l lway plus ou t l e t s )  i s  reaclwd o r  the 
reservo i r  stage has receded t o  gross pool. el.evation o f  473.5 f ee t  MSL, below 
which a release r a t e  not  t o  exceed 15,000 c f s  w i l l  be maintained u n t i l  the 
pool has receded t o  required amount o f  f l ood  control. space. 
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