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NEW BULLARDS BAR DAM AND RESERVOIR 
NORTH YUBA RIVER, CAL IFORNIA  

P E R T I N E N T  D A T A  

GENERAL 

Drainage Area . . . . . . . . . . . .  489 sq m i  

Flows a t  Dams i t e  
Mean Annual Natural (1941-19711 . . 1,100,000 ac f t  

Maximum Flows o f  Record 
Decanber 1955 . . . . . . . . . . .  70.000 c.f.s. 
January-February 1963 83,000 c. f .  s. 

t . . . . . . .  
December1964..  . . . . . . . . .  92,000c.f.s. 
January 1970 . . . . . . . . . . .  59,000c.f.s. 

Standard Project  Flood . . . . . . .  156,000 c.f.s. 

Spil lway Design F l o o d . .  . . . . . .  226,000c.f.s. 

NEV BULLARDS BAR DAM AND '~ESERVOI R 

Reservo i r 

El evat ion 
Minimum power pool . . . .  
Flood contro l  (Bottom) . . 
Gross pool . . . . . . . .  
Spillway design f lood pool 

Area 
Minimum power pool . . .  
Flood contro l  pool (8o t ton i  
Gross pool . . . . . . . .  
Spi 1 lway design f lood pool 

Storage Capacity 
Minimum power pool . . . .  
Flood contro l  pool (Bottom) 
Gross pool . . . . . . . .  
Spil lway design f lood pool 
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REPOR!l' ON RESERVOIR REGULATION 
M)R FLOOD CONTROL 

NElJ BUUARDS BAR DAM AND RESERVOIR 
NORTH YUBA RIVER, CA1,IFORFIIA 

CHAPTER I - GENERAL INFORMATTON 

1. AUTHORITY AND SCOPE 

a. This repor t  on reservoir  regulation f o r  flood control, New 
Bullards Bar Dam and Reservoir (a lso  referred t o  a s  Rullards Bar Dam and 
Reservoir), North Yuba River (a major t r ibu ta ry  t o  Yuba River), California,  
is an appendix t o  the Master Manual of Reservoir Repulation, Sacramento 
River Basin, California. It is prepared i n  accordance with ins t ruct ions  
contained i n  ER 1110-2-240, EM 1110-2-3600, and EC 1110-2-67, a l l  pertainfng 
t o  requirements f o r  repor ts  on reservoir  regulation for  projects  suhject  
t o  the  provisions of Section 7 of the Flood Control Act of 1q44 (58 Stat .  
890). The per t inent  portion of tha t  a c t  reads a s  follows : 

"Hereafter i t  s h a l l  be the duty of the Secretarv of 
War to  prescribe regulations f o r  the use of s toraee a l l*  
cated f o r  flood control  or navigation a t  a l l  re8ervojrs 
constructed wholly o r  i n  pa r t  with Federal funds oravided 
on the basis  of such purposes, and the operation of any 
such pro jec t  s h a l l  be i n  accordance with such regulations . . . I t  

b. This repor t  contains descr ipt ive  information about the project ,  
the  method of operation, and'the prescribed regulations f o r  flood control 
operation. Location of the project  is shown on chart  1. A portion of 
the  mater ia l  used i n  preparation of t h i s  repor t  and some of tbe charts  
showing features  of the project  were furnished by the Yuba Cmntv Water 
Agency, Marysville , California. A description of the wer a1 1. Sacramento 
River Basin plan of flood control  is given i n  the Master Manual of Reser- 
v o i r  Regulation, Sacramento River Basin, Calffornia. 

2. AUTHORIZATION FOR FLOOD CONTROL ALLOCATION 

a. A monetary contribution by the Federal Gwernment toward the 
construction cost of New Bullards Bar Dam and Reservoir i n  the i n t e r e s t  
of flood control  was authorized by the Flood Control Act of 27 October 
1965 (Public Law 89-298, 89th Congress, 1st Session). Based on the flood 
control  benef i ts  t o  be derived, 11.5 percent of the  construction cast  of 
the dam and reservoir ,  exclusive of power and recreat ional  f a c i l i t i e s ,  



was a l l o c a t e d  t o  f lood c o n t r o l  with t o t a l  sum not t o  exceed $12,?00,0W. 
The economic j u s t i f i c a t i o n  f o r  t h i s  a l l o c a t i o n  is  s e t  f o r t h  i n  House 
Document 180, 89th Congress, 1st Session. 

be  A con t rac t ,  No. DA-04-167-CIVENG-66-94, was entered i n t o  between 
the  United S t a t e s  and Yuba County Water Agency on 9 r l a ~  lQ66, and was 
approved by the  Secre tary  of the Army on 13  May 1966. Under the terms 
of t h i s  con t rac t ,  the  Yuba County Water Agency agreed t o  cons t ruct  and 
t o  maintain New Bullards Bar Dam and Reservoir, t o  reserve  17fl,*fl0 acre- 
f e e t  of s to rage  space f o r  f lood contro l ,  t o  ~ r o v i d e  f o r  operat ion of t h e  
r e s e r v o i r  i n  such manner a s  w i l l  produce the flood contro l  benef i t s  upon 
which the  monetary cont r ibut ion  was predicated,  and t o  operate the  dam 
f o r  f lood con t ro l  i n  accordance with r u l e s  and regula t ions  prescribed 
by the  Secretary of the  Army pursuant t o  the  pruvisions of Section 7 of 
the  Flood c o n t r o l  Act of 1944 (58 S ta t .  890) .* 

*A d r a f t  of proposed f lood c s n t r o l  regula t ions  is  included as  appendix A 
t o  t h i s  r epor t .  



CHAPTER I1 - BASIN DEScSIPTInN 
3. DESCRIPTION OF THE AREA 

a.  The Yuba River drainage basin l i e s  e n t i r e l y  on the western s lope  
of the  S i e r r a  Nevada and has a t o t a l  a rea  of about 1,350 square miles 
above its confluence with Feather River. A map of the  basin is shown 
on c h a r t  1. About 36 percent of t h i s  a r e a  (489 square mi.] es)  w i l l  be 
control led  by New Bullards Bar Dam and Reservoir,  the r e m a l n i n ~  64 percent  
w i l l  be uncontrolled a rea  u n t i l  the authorized Faarysville Dam and Reservoir 
is b u i l t  and put i n t o  operation. With the  exception of about 100 square 
m i l e s  of f l a t  a g r i c u l t u r a l  land which is located on the va l  lev f loor  below 
the  f o o t h i l l  l i n e ,  Yuba River Basin c o n s i s t s  mostly of h i l l y  and mountainous 
t e r r a i n ,  with about 40 percent of the  t o t a l  a rea  above 5,000 f e e t .  From 
its junct ion with the  Feather River a t  Marysville the area  extends north- 
e a s t e r l y  t o  the  summit of the  S i e r r a  Nevada. It slones westward from 
e leva t ions  of 9,000 f e e t  t o  the  f o o t h i l l  l i n e  where the  e levat ion is 500 
f e e t ,  while the  v a l l e y  f l o o r  a r e a  s lopes  gent ly  from the f o o t h i l l s  (elevation 
500) toward the Feather River where the  e levat ion is about 6fl f e e t .  Topo- 
graphy of the  bas in  is shown on c h a r t  2. 

b. The drainage system above New Bullards Bar Dam includes North 
Yuba River and its two major t r i b u t a r i e s :  Canyon Creek a d  S l a t e  Creek. 
The s lope  of North Yuba River above the  dam averages about 100 f e e t  per  
m i l e ,  ranglng from about 50 f e e t  per m i l e  i n  the  lower reaches t o  more 
than 500 f e e t  per  m i l e  i n  the  upper reaches. The drainage system of the  
uncontrolled Yuba River a rea  includes Middle and South Yuba Rivers, Deer 
Creek which empties i n t o  Yuba River from the  l e f t  a few miles downstream 
from Englebright Dam, and Dry Creek which e n t e r s  i n t o  Yuha River from 
the  r i ~ h t  on the va l l ey  f l o o r  a few m i l e s  upstream from the Varysvi l le  
Dam site.  The s lope  of Yuba River averages about 30 f e e t  per miXe i n  
the lower reaches to  more than 400 f e e t  per m i l e  on the  upner uncontrolled 
t r i b u t a r i e s .  The stream p r o f i l e s  a r e  shown on c h a r t  3. Chart 4 s h w s  
area-elevation curves f o r  the control led  area above New Bullards Far Dam, 
and f o r  the  unconfrolled Yuba River Basin a r e a  above Feather River and 
below New Bullards Bar Dam. 

c. Geologically, the  Yuba River l i e s  l a rge ly  within the  S ie r ra  
Nwada geamorphic province, with s o i l s  f a l l i n g  i n t o  three  genera l  groupings, 
namely: (1) r ecen t  and older a l l u v i a l  s o i l s ,  (2) v a l l e v  f i l l i n g  s o i l s ,  
and (3) r es idua l  o r  upland s o i l s .  S o i l s  represent inp each of these major 
groups can be found i n  almost any sec t ion  of the basin. The type of narent  
rock mate r i a l s  from which the  s o i l s  of the  bas in  were formed occur i n  zones. 
These zones provide an e f f e c t i v e  way of c l a s s i f y i n g  the  s o i l  type for  
a g r i c u l t u r a l  or  o the r  land use. S o i l  depths vary roughly inverselv w i t h  



e leva t ion  and range from severa l  hundred f e e t  on the  va l l ey  f loor  t o  bare  
rock a t  high e levat ions .  The physical  f ea tu res  within these zones a r e  
summarized as follows : 

Location Description 

Valley f l o o r  Al luv ia l  s o i l s  of mixed o r i p i n ,  
v a r i a b l e  s o i l  p ro f i l e .  

Western f o o t h i l l s  t o  Residual s o i l s  from g r a n i t i c  
1,000 foo t  e l eva t ion  parent  rock,  hiph i n f i l t r a t i o n  

r a t e s  . 
Upland zone (1,000- Residual s o i l s  derived from 
2,500 foot  e levat ion)  igneous and metavolcanic 

parent  rock,  s o i l s  shallow 
and rocky. 

Low mountain zone Residual s o i l s  derived from 
(2,500-5,000 f o o t  igneous rock, deep, r a t h e r  
e leva t i  on) rocky, mixed wi th  s o i l s  of  

clay-loam texture.  

High mountain zone Shallow s o i l s  and bare rock 
above 5,000 foo t  of igneous or ig in .  
e l eva t ion  

d. Vegetation on the  Yuba River Basin general ly v a r i e s  with e levat ion .  
On the  v a l l e y  f l o o r  por t ion  of the  bas in  n a t i v e  vegeta t ion  has been l a rge ly  

AI 

replaced by orchards and f i e l d  and forage  crops. I n  the  f o o t h i l l  a rea  
the re  are patches of cu l t iva ted  lands sca t t e red  among the natura l  grass  
and brush lands. The law mountain por t ion  of the  bas in  v a r i e s  from 
deciduaua brush and t r e e s  t o  moderately dense coniferous f o r e s t s .  The 
high mountain por t ion  has extens ive  coniferous f o r e s t s  below about the  
7,000 f o o t  l eve l .  Above t h a t  l e v e l  numerous small patches of timber a r e  
sca t t e red  through a predominantly grass  o r  bare rock area. 

e. Economic development wi th in  the  bas in  is dominated by the  loca t ion  
of n a t u r a l  resources. The va l l ey  f l o o r  is l a rge ly  ag r i cu l tu ra l  . The 
l a r g e s t  cen te r  of population is  the  c i t y  of Marysville. Other communities 
a r e  r e l a t i v e l y  small. The economy of the  f o o t h i l l  and l o w  mountain por t ion  
of the  bas in  is based on l ives tock ,  mining, timber, and hydroelec t r ic  
developments, while i n  the  high mountain por t ion  of the  basin i t  is  asso- 
c i a t e d  with timber and recrea t ion  a c t i v i t i e s .  



4. CLIMATE 

a. The cl imate of the Yuba River Basin va r i e s  widely, with marked 
dif ferences  i n  tempgrature and prec ip i ta t ion  w i  th in  sho r t  'distances. I n  
the mountains, winter  temperatures are moderately severe-,. wf th  minimums 
belaw freezing during the  period ' f r k  ea r ly  November t o  the end of March, 
while warm days and coo l  nights character ize  the summer months. Frosts  
may occur i n  any month of the year at  high elevations. The cl lmate of 
the va l ley  f l o o r  is characterized by hot summers and .caol winters. Temper- 
a tures  have ranged ffm summer highs of 114O F. t o  winter  laws of 17' F. 
Monthly average temperatures cha rac t e r i s t i c  of Yuba River Bwtn arc gl.ven 
i n  the  following tabulation. 

MONTHLY MEAN TEMPERATURES (DECREES F . ) 
. Marysv il le . NevadaCity : Bawman Lake 

Month : Eleu, 62 . I  Elev. 2,600 . Elm.  5,350 

Jan 
Feb 
Mar 
A P ~  

Jun 
J u l  
AuIF 
sq, 
Oct 
Nm 
Dec 

Max. Mean 
53.8 46.0 
59.6 50.1 
65.5 54.8 
72.5 6016 
80.3 66.8 
89.2 : 73.7 
96.3 . 79.0 
94.4 77.0 
88.8 73.5 
78.4 64.5 
65.7 54.1 . 
55.4 47.0 

Min . 
37.4 
40.6 
43.7 
47 04 
51.6 
57.5 
60.5 
58.5 
55.2 
.49.0 
41.4 
37.9 

Max. Mean Min. 
52.0 39.2 28.3 
54.5 41.3 29.9 
58.4 44.8 30.8 
65.1 50.2 - 35.4 
70.4 56.2 39.2 
80.8 62.9 s.45.0 
89.8 69.9 48.8 
88.7 68.0 47.3 
82.9 63.8 43.2 
72.9 54.9 . 37.7 
62.4 46.4 .32.5 
54.6 41.3 28.9 

Max. Mean Min. 
44.5 35.4 26.2 
45.5 .35.9 26.0 

- - -  49.7 3?.2 28.3 
56.6 45.2 33.5 
63.6 51.7 39.6 
71.8 59.4 47.3 
80.2 67.3 54.3 

. 70.7 66.6 53.6 
74.8 62.3 49.2 
64.5 513.1 41,7 
54.6 * 44.3 34.2 
47.8 38.5 29.5 

b. Normal annual p rec ip i ta t ion  va r i e s  considerably throughout the 
basin,  ranging from a l ow  of about 20 inches on the-valley f loor  ' t o  over 
90 inches along the  high 'por t ion of the  S ie r ra  Nevada a s  shown on chart  5. 
The grea te r  pa r t  'ok" the p rec ip i ta t ion  occurs d u r i ; ~ ~  the period October 
t o  April ,  with 'maximum storm' i n t e n s i t i e s  during ~ e c k b e r ,  ~ a n u a r ~ ,  February, 
and March. A large  por ttLon of the precipd t a t i on  i n  the. watershed of the 
Yuba River f a l l s  iri the form of snow i n  the  winter and .melts d u r i n ~  the 
spring and ear ly  summer. Normal monthly and annual p rec in l ta t ion  amounts 
f o r  three  s t a t i o n s  typ ica l  of Yuba River Basin a r e  given i n  the following 
tabulation. 



NORMAL MfWTHLV PRECIPITATION 

. Marysville : Camptonville : Bawman Dam 
Month : ~1-ev.  62 : Elev. 2,755 . . E l w .  5.347 

Inches X Inches X Inches X 

Jan 
Feb 
Mar 
A P ~  
May 
Sun 
Ju 1 
Aug 
S ep 
Oct 
N a v  
Dec 

Total  20.59 10 .0% 59.76 100.OX 66.77 lCIO.O% 

c. Abwe 5,000 foo t  elevation,  snow normally accumulates during 
winter months u n t i l  about the f i r s t  of April ,  when increasing temperatures 
mark the  beginning of the snowmelt season. Snaw f a l l i n g  a t  lower elevations 
usually melts within a shor t  period of t ine .  Basin snowpack da ta  f o r  a 
w e t  year  (1952). a near normal year (1954), and normal 1 April  values 
a t  se lected representa t ive  s n w  courses a re  given i n  the follawinp. 
tabulation. 

1 APRIJ, SNOW SURVEY DATA 

r Elev. : Depth i n  : Water Equivalent 
Snw Course : i n  : Inches . . Inches : X Normal 

No.: N a m e  :Feet : 1954 : 1952 : 1954 : 1952 :Normal : 1954 : 1952 

83 Bdwman Lake 5,680 47.1 158.6 20.9 71.5 20.6 101 347 
81 Cisco 5,950 51.2 167.1 21.7 72.0 24.3 88 290 
74 Yuba Pass 6,700 68.1 164.0 28.3 77.1 30.4 93 254 
66 Meadow Lake 7,200 119.8 239.8 49.1 118.0 54.9 89 215 
65 Castle Creek 85 7,400 108.2 211.7 47.4 97.3 50.9 93 191 

A complete list of snaw courses and the i r  locations are given on chart  5. 
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5.  RIJNOFF CHARACTERISTICS 

Maximum flows of Yuba Siver and its pr incipal  t r i bu t s r i e s  occur 
between the months of November and April and a r e  the r e s u l t  of d i r ec t  
runoff fran intense prec ip i ta t ion  augmented occasional l v  by &lt ing  snow. 
The l a rgs t  knawn flood discharge. of Yuba River a t  Marysville was i n  
December 1964 and reached a peak flow of-180,000 c.f.ar. This same storm 
also produced the  la rges t  knawn flood discharge of North Yuba River a t  
New Rullards Bar Dam whete the  peak flaw was recorded a t  91,600 c.f.s. 
Minimum flaws near the mouth of Yuba River occur between ear ly  July and 
l a t e  October follawing prolonged periods of l i t t l e  or no ra infa l l .  Runoff 
from the upper portions of the .watershed is mostly derived from melting 
snow and occurs pr incipal ly  during the, l a t e  spring and ear ly  aunnner months. 
During l a t e  summer and ear ly '  f a l l ,  runoff diminishes and streamf low is  
sustained by springs and drainage of lakes, reservoirs,  and seepage areas. 
The lower portion of the watershed (belaw about 5,000 foot  elevation) 
does no t  ordinar i ly  accunulate snow cover, and therefore, the runoff timing 
va r i e s  more d i r e c t l y  with precipi ta t ion,  Discharge i n ,  the Yuba River 
Basin va r i e s  great ly  from season t o  semon and within each season. Monthly 
normal flows for  Yuba River Basin a r e  i l l u s t r a t ed  by the following tabulation. 



NORMAL MONTHLY RUNOFF (PREPROJECT) 

Yuba River : North Yuba River Middle Tuba : South Yuba 
near : below Bullards River- above . : River 

Month : Marysville . B a r  Reservoir Orenon Creek a t  Jones Bar 
: (D.A. = 1,339 sqomi0) t (D.A. = 489 sqomi0) : ( A  = 162 ) : (Dodo = 308 ~q.mi.) 
: ace-ft. % : ac.-ft,  % : ace-ft .  X : ace-ft .  X 

Oc t 
N w  
Dec 
Jan 
Feb 
Mar 
A P ~  

Jun 
Jul 
Au8 
sep 

mr AL 



The maximum tecorded seasonal  runoff of North Yuba River a t  New Rullards 
B a r  Dam occurred i n  1952 and exceeded 1,795,000 a c r e f e e t ,  while the  
minimum seasonal  runoff occurred i n  1961 and was less than 537,MO acre- 
fee t .  These a r e  163 and 49 percent  of t h e  31-year average of 1,100,000 
acre-feet.  Var ia t ion  of maximum and minimum seasonal  runoff within the 
Yuba River Basin is i l l u s t r a t e d  i n  the following tabulat ion.  



RECORDED AND COMPUTED RUNOFF DATA 

NORTH WBA RIVER HIDOLE WBA RIVER 
WBA RIVER 

AT NEW BULLARDS BAR NEAR NORTH SAW JUAN SOVJH WBA RIVER 
NEAR HARYSVILLE 

RESEW0 1 R (ABOVE OREGON CREEK) 
AT JONES BAR 

DRAI RAGE AREA (SQ HI 1 : 1.339 489 162 3Oe 
PERIOD OF RECORD : 1913 - 11967 1940 - 1969 1940 - 1969 : 1940 - 19W; 1959 - 1969 
YURS OF RECORD : 20 20 25 20 - 

: Date : c f r  : cfs/sq m i  : Date : c f r  : c f r / rq  m i  : Date : cfs : c f r / rq  m i  : Date : c f r  : cfs/sq m i  

INSTANTMEWS FLW 

MAXIHUH 

w HlWlHUH 
0 

nuw DAILY FLW 

MAXIN 
n ~ n l ~ l l l  

HEM 

2 2 0 ~ ~ 6 1  5 3 . ~ 0  171.0 
10 SEPU . 1 0 

22 DEC 61 22,800 71.0 
7 SEP ~7 1.2 

401 1.6 

: 1.000 : : 1.000 : : 1.000 : : 1,600 : I WAmyEAR : ac-f t : INCHES WATER-YEAR : : INCHES : WATER-YEAR: ac-ft : INCHES : . WATER-YEAR - : M-f : l NCHES 

31JAN63 91.600 195.0 
3 J M  50 10 0.06 

22DEC61 15.700 96.9 
1 om 61 20 

359 2.2 

22 DEC 61 180.000 134.1 
2 JUL 59 10 0.01 

22DEC61 130,000 97.1 
2 JUL 59 16 

2.561 1.9 

22DEC61 91,600 190.0 
9 JAN 50 900 0.2 

22DEC61 63,700 132.2 
s o m a  9% 

1.522 3.2 

1967 597 36.3 
1961 89 5. 1 

3uB 21.2 

MWUAL FLOW 

HAXIHlM 
MIN IW 

mAll 

1952 190 56.7 
l 9 6 l  100 11.6 

259 30.0 

- 
1952 3,915 54.8 
1961 639 8.9 

1.856 26.0 

1952 1.7% 69.8 
1%1 537 20.9 

1.W7 12.3 



6, FLOOD CHARACTERISTICS 

Because channel capac i t i e s  f a r  exceed maximum snawmelt runoff r a t e s ,  
snawmelt f loods a r e  not  a problem i n  the  Yuba .River Basin even though 
runoff volumes a r e  s u b s t a n t i a l l y  l a r g e r  during the  spr ing and ear1.v sunmer 
months. Damaging f l w s  on Yuba 'River ' a r e  caused by in tense  winter  r a i n  
floods of s h o r t  durat ion e imi lar  to % t h a t  of December 1964, which had a 
peak flaw of 180,000 c.f.s. a t  t h e  mouth of Yuba River and a 1 M a y  volume 
of 1,090,000 acre-feet.  The' largest  r a i n  f loods  recorded a t  New Bullards 
Bar Reservoir and a t  Marysville during the  l a s t  20 years  a r e  l i s t e d  i n  
the  t a b l e  below. 

MAJOR RAIN FLOODS 

. . . North Yuba River a t  Yuba River . N e w  Bullards Bar Dam . a t  Marysville 
Date : Peak : Maximum : Maximum : Peak : Maximum : Maximum 

: Flow : 1-day : 3-days : Flow : 1-day : 3-days 
: (c.f.s.) :(ace-ft.):(ac.-ft.): (c.f.s.) :(ace-ft.) :(ace-ft.) 

Nov 1950 47,000 60,000 150,000 79,000 ll.0,000 302,000 
Dec 1955 70,000 113,000 256 ,c10n 155,000 270,000 595,000 
Jan-Feb 1963 83,000 85,000 190,000 146,000 202,000 362,000 
Dec 1964 91,600 156,000 313,000 180,000 258 ,M)O 650,000 
Jan  1970* 59,000 95,000 205,000 106,000 188,000 386,000 

SPF ( 1) 150,000 232,000 375,000 295,000 386,000 745,900 
pMF(1) 227,000 380,000 722,000 505,000 900,000 1,738,000 
pMF(2) 226,000 350, @00 670,000 - - - 
*Bullards Bar Reservoir i n  p a r t i a l  operation. 

(1) Concurrent f lood - storm centered over Yuha River drainage area ,  
downstream from New Bullards B a r  Dam (1970 computations). 

(2) Probable maximum flood (used a s  spi l lway design flood) with storm 
centered over North Yuba River d r a i n a ~ e  area,  upstream from New Bullards 
Bar Dam (1958 computations). 

7. DOWNSTREAM AREAS SUBJECT TO FLOODING 

About 292,000 acres  i n  the Feather River Basin a r e  subject  t o  inundation 
by flaws from Yuba and Feather Rivers. An add i t iona l  50,000 acres i n  Yuba 
River Basin a r e  sub jec t  t o  inundation from Yuba River. The Marysville-Yuha 
Ci ty  urban and suburban a r e a  with a combined population of about 40,000 



persons is located i n  the flood prone area. I n  general,  the  e levat ion 
of t h i s  a r e a  is sane 10 t o  25 f e e t  below flood p l a i n  level .  The c i t y  of 
Ib rysv i  l l e  occupies a p a r t i c u l a r l y  hazardous posi t ion ,  be in^ e n t i r e l y  
surrounded by levees and subject  t o  a p o t e n t i a l  inundation depth of 20 
t o  25 f e e t  i n  the  event of levee f a i l u r e .  The r u r a l  flood p la in  a rea ,  
w i t h  in terspersed smal l  r e s i d e n t i a l  comuni ties, has s imi lar  f lood ~roblems . 
Levee f a i l u r e s  p e d  t flood waters t o  debouch onto l a rge  areas of highly 
developed a g r i c u l t u r a l  and r e s i d e n t i a l  lands. Flood waters frcnn such 
inundation range up to 20 f e e t  of depth where pocketed behind p ro jec t  
lwees and may not be evacuated from the  area for 60 t o  90 days. 



QIAPTER I11 - FLOOD POTENTIAL 

8. RAIN FLOOD POTENTIAL 

Large and damaging ra in  floods may occur i n  Yuba River Basin a t  any 
t i m e  from Noveder t o  April. A t  the beginning of the r a i n  flood season 
the  ground is extremely dry, and about 3 t o  5 inches of p rec ip i ta t ion  are 
required t o  s a t i s f y  t he  re tent ion storage capacity of the  s o i l  before any 
s ign i f i can t  runoff w i l l  occur. Later i n  the season when the  ground may 
be very w e t  and there may be a moderate snow c w e r  a t  t he  higher elevations,  
heavy r a i n f a l l  over t he  basin  may cause a large flood runoff. An intense 
storm with a high freezing level may r e s u l t  i n  flood runoff from almost 
t h e  e n t i r e  basin,  with as much as two inches of sncrwmelt augmenting the 
r a in fa l l .  Yuba River floods, i n  cmjunct ion with Feather River floods, 
were a constant th rea t  t o  t he  urban areas of Marysville and Yuba City 
p r i o r  t o  the  construction of New Bullards Bar Reservoir on North Yuba 
River and Oroville Reservoir on Feather River. For instance, during the 
December 1955 flood, i n  which Yuba River had a peak flcrw of about 155,000 
c.f.s. a t  t h e  Marysville gage, 4,400 acres were flooded e a s t  of Marysville, 
and during t he  December 1964 flood, i n  which Yuba River had a peak f lw 
of about 180,000 c.f .s. a t  the Marysville gage, 4,700 acres were flooded. 
The ra in  flood po ten t ia l  of the  basin is i l l u s t r a t e d  by frequency curves 
of ra in  flood volumes f o r  N e w  Bullards Bar Reservoir influws under 
preproject conditions, and fo r  Yuba River a t  Englebright Dam, as shown 
on charts  6 and 7, respec t iwly .  

9. SEASONAL VARIATION OF RAIN a00D POTENTIAL 

Large ra in  storme i n  the  Yuba River Basin occur most frequently i n  
the months of November through March and are  not knarn t o  occur i n  the 
months of June through August. For a specif ied ground condition, the 
seasonal var ia t ion  of r a in  flood po t en t i a l  is dependent on the  seasonal 
var ia t ion of storm potent ia l ,  which is a function of l a t i t ude  and the  
amount of storm prec ip i ta t ion  tha t  normally occurs a t  any location. This 
seasonal var ia t ion of s t o m  poten t ia l  is demonstrated by c r i t e r i a  contained 
i n  Office Report, "Reservoir Operation Cri terf  a f o r  Flood Control, 
SacramenteSan Joaquin Valley, ~ a l i f o r n i a , "  October 1959. 

10. SNOWMELT FUIOD POTENTIAL 

Since maximum flaws on Yuba River from snowmelt do not exceed the 
ex is t ing  channel capacit ies,  these flows by themselves do not present 
a ser ious  flood threat .  However, melting of antecedent s n w  cover 
augnrents peak f lws and volumes of ra in  floods, and therefore has been 
included i n  derivation of the standard project  and probable maximum floods. 



11. STANDARD PROJECT FLOODS 

By the  use of c r i t e r i a  published i n  the  o f f i c e  repor t ,  "Standard 
Pro jec t  Rain Flood Criteria, Sacramento-San Joaquin Valley, Cal i fornia ,"  
Apr i l  1957 (revised September 1958), a standard p ro jec t  flood was developed 
f o r  the  uncontrolled drainage area  located below New Bullards Rar Dam 
and above the  s i t e  of the  authorized Marysville Dam. A concurrent standard 
p ro jec t  flood was developed f o r  the control led  area  located above Nea 
Rullards Bar Dm. Experience with l a r g e  Yuba River f loods ivd ica tes  t h a t  
such a storm is more l i k e l y  t o  occur than one centered aver the  New Rullards 
Bar Reservoir,  and thus would define more adequately the  f lood p o t e n t i a l  
within the  Yuba River Basin by producing the most c r i t i c a l  peak floodflows. 
The peak f l w s  and 3-day volumes of the  standard p ro jec t  floods a s  deweloved 
f o r  the  control led  a r e a  a t  New Bullards Bar Reservoir and f o r  the  uncontrolled 
a r e a  a t  the  Marysville Dam si te  a r e  l i s t e d  i n  the  following tabula t ion,  

. D.A. : Peak : 3-Day Volume 
Locations . ( s s  .mi.) : (c.f.s.) : (ac.-ft.) 

New Bullards Bar Dam 4 89 15n,00(! 374, no0 

Marysville Dam s i te  835 190,000 51C1,OOO 

Two hourly concurrent standard p ro jec t  flood inflows t o  New Rullards Rar 
and standard p ro jec t  flood inflows f o r  the  uncontrol.led a rea  contributing 
t o  the  Yuba River a t  Marysville Dam s i te  a r e  tabulated on char t  8, Regu- 
l a t i o n  by e x i s t i n g  upstream Yuba Basin rese rvo i r s  durfnp the standard 
p ro jec t  f lood was not  considered inasmuch as these rese rv0 i . r~  do not  contaln - 
f lood con t ro l  space and would o rd ina r i ly  have negl ig ib le  influence on 
l a rge  f loods even though they o f ten  con t ro l  o r  essential.ly control  small  
and moderate floods. 

12. SPILLWAY DESIGN FJLWD 

The probable maximum flood a t  New Bullards Rar Reservoir; i.e., 
t h e  l a r g e s t  flood considered t o  be reasonably poss ih le  from a combination 
of the  most c r i t i c a l  meteorological and hydrological condit ions a t  t I3 j . s  

locat ion,  has a peak flow of 226,000 c.f.s. with a 3-day f lood volume 
of 670,000 acre-feet,  and was used a s  the  bas i s  f o r  design of the spll lway 
f o r  New Bullards Bar Reservoir. The de r iva t ion  of t h i s  flood is described 
i n  the  Off i c e  Report, "Flood Control Hydrology, Feather River Rasin , 
California,"  dated March 1958. A r q t i n g  of t h i s  flood through New Rullards 
Bar Reservoir is  shown on char t  9. The maximum outf lw is 158,000 c. f .s. , 
with maimurn r e s e r v o i r  s torage  of 998,000 acre-feet,  and a maximum pool 
e levat ion of 1,962.5 f e e t .  



CHAPTER IV - PLAN OF DEVELOPMP,NT 

13. GENERAL 

The Yuba County Water Agency plan fo r  the development of the water 
resources of Yuba River consis ts  of f i v e  uni te  which w i l l  he  br lecly  des- 
cribed i n  the f ollawing paragraphs inasmuch as these un i t s  a r e  f u n c t i c m a l l ~  
integrated with the New Bullards Bar Dam and Reservofr. The tmits  are 
l i s t e d  a s  f o llcrws : 

a. New Bullards Rat Project  

b. ~iddle-~uba/Oregon Creek Diversion Project  

c. New Colgate Project  

d. N e w  Narrcrws Project  

e. Recreation F a c i l i t i e s  

14. NEW BULLARDS BAR PROJECT 

a. The New Bullards Bar Dam and Reservoir is the most important 
u n i t  of the Yuba River Plan of Development and is located 1.5 miles 
d m s t r e a m  of the former Bullards Bar Dam (see char t  1 )  which is  now 
completely inundated by the New Bullards Bar Reservoir. It is b u i l t  f o r  
multipurpose functions, namely: flood control ,  conservation, omer  gener- 
a t ion ,  water supply, and recreation.  The most important features  of the 
project  including the reservoir ,  dam, spillwap, and ou t le t s  a r e  h r j e f lv  
described i n  the following subparagraphs with addi t ional  re la ted information 
l i s t e d  i n  the per t inent  data on the ins ide  cover of t h i s  report. 

h.  The New Bullards Bar Reservoir storage i s  expected t o  f luc tua te  
hetween a minimum power pool storage of 233,600 acrc-feet (elevation 
1,732.0 f ee t )  during l a t e  f a l l  of an abnormally dry gear t o  a miurjmum 
normal f u l l  pool of 960,000 acre-feet (elevation 1,955.0 f e e t )  durinp 
l a t e  spring of a normal water year. The t o t a l  normal f u l l  pool storape 
capacity includes a maximum of 170,000 acre-f e e t  allocated fo r  f load 
control  storage. The water surface area  is expected t o  varp f r m  a 
minimum of 1,910 acres  (elevation 1,732 f e e t )  t o  a maximum of 4,790 
acres (elevation 1,955.0 fee t ) .  A t  normal f u l l  pool elevation the reser- 
vo i r  w i l l  extend a maximum of 16 miles with the lenpth of the shoreline 
approximately 55 miles. Area and capacity curves are shown on chart  A-I, 
and area and capacity tables a r e  l i s t e d  on chart  A-2 .  
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18. RECREATION FACILITIES 

New Bullards Bar Dam and Reservoir,  s i tua ted  amid extremelv scenic  
surroundings even though remotely located f r a n  heavy population centers ,  
is expected t o  a t t r a c t  many v i s i t o r s  t o  the  rec rea t iona l  a reas  created 
by the  rese rvo i r  and the  surrounding environmental resources. For 
instance,  the  Fores t  Service estimated t h a t  t o t a l  r ec rea t iona l  use  was 
about 32,500 v i s i t o r  days f o r  1970 while projected rec rea t iona l  use f o r  
1980 has been fo recas t  a t  170,000 v i s i t o r  days. Recreational  pursu i t s  
a t  New Bullards Bar Reservoir include picnicking, camping, boating, 
f i sh ing,  and l imited swimming. Established recreat ion areas  with asso- 
c ia ted  f a c i l i t i e s  were constructed by the  Yuba County Water Agency under 
terms and condit ions provided by the  Davis-Grunslcy A c t  and include Burnt h 

Bridge, Cottage Creek, Dark Day, Hornswoggle, and Schoolhouse, shown on - 
c h a r t  17. Also shawn on char t  17 a r e  add i t iona l  recreat ion a reas  cur ren t ly  
under development including Garden Point,  Frenchy Point ,  and Madrone boat 
access campgrounds. Picnic  and camp sites, boat  launching ramps, parking 
areas ,  v i s t a  points ,  access roads, water suppl ies ,  and s a n i t a t i o n  f a c i l i t i e s  
have been o r  a r e  being provided. The U. S. Forest  Service operates and 
maintains a l l  r e c r e a t i o n a l  f a c i l i t i e s  with the  exception of a boat ramp 
a t  the  dam which is administered by the  Yuba County Water Agency. The 
Agency is  a l s o  planning t o  construct  and operate a commercial marina 
adjacent  t o  t h i s  boat  ramp i n  order t o  meet projected 1980 rec rea t iona l  
use  demands. 

19. CONSTRUCTION HISTORY 

a. A con t rac t  f o r  construction of New Rullards Bar Projec t  was awarded 
(by the  Yuba County Water Agency) t o  Perini-Yuba Associates on 2 May 1966. 



I n i t i a l l y ,  construction work on the pro jec t  began on 1. June 1066 when 
the contractor commenced access road construction t o  the main damsite. 
Excavation f o r  the diversion tunnel began i n  July  1966 and was completed 
i n  October 1966. The tunnel was plugged i n  August 1968 shor t ly  a f t e r  
the o u t l e t  works were completed. Foundation excavations fo r  the dam and 
spillway s t ruc tu re  began i n  September 1966. The dam was essentj-al lv 
completed i n  December 1969; The sp'illway gates were ins ta l led  and ready 
f o r  operation i n  January 1970. Both the New Colgate and New Narrows 
Power Houses were completed and i n  operation in  ear ly  197f). 

b. During the January 1969 flood, while the project  was s t i l l  under 
construction, the reservoir  served as a detention s t ruc ture  and was f i l l e d  
to  a maximum elevation of 1,763 f e e t  (298,500 acre-f e e t )  . h r i n p  24-31 January, 
water sp i l l ed  w e r  Block 17 and a s  an emerpency measure, the lSfJ inch 
penstock valve was opened on 26 January. Again, durinp the large January 
1970 flood, the New Rullards B a r  Dam and Reservoir, which was then essen- 
t i a l l y  complete, provided flood control  regulation through limited operation 
by the contractor and the t o t a l  maximum storage reached 920,000 acre-feet 
on 21 January. The overa l l  project  waa complete4 and o f f i c i a l l y  transferred 
t o  Yuba County Water Agency i n  June 1970, with dedication ceremony held 
on 8 August 1970. 



CHAPTER V '- GENERAL PROJECT OPERATION 

20. RESPONSIBILITY FOR OPERATION 

New Bullards Bar Dam is operated by the Yuba County Water Agency, 
Marysville,  California.  Operation i n  the  i n t e r e s t  of flood con t ro l  is 
i n  accordance with r u l e s  and regulat ions t o  be prescribed by the Secretary 
of the  Army pursuant t o  Section 7 of the F l m d  Control Act of 1944. A 
d r a f t  of proposed regula t ions  is  contained i n  snpendix A. The f 1-ood con t ro l  
diagram is shown on char t  A-6, and the emergency spillway re lease  diepram 
on c h a r t  A-7. Details concerning the  respons ib i l i ty  fo r  flood con t ro l  
operat ion a r e  discussed i n  paragraph 7 of Appendix A. 

21. PRESENT REGULATION h 

a .  There a r e  no r e s e r v o i r s  located above New Bullards Bar Dam hut 
there  are 20 rese rvo i r s  with s torage  capac i t i e s  of 1,000 acre-feet or  
more located elsewhere wi th in  the  Yubg River Basin. None of these reser-  
v o i r s  have flood con t ro l  space and most of them are e i t h e r  smaI.l or  have 
s m a l l  t r i b u t a r y  areas  and a r e  located a t  high elevations i n  the  upner 
basins of South and Middle Yuba Rivers, thus they normally have l i t t l e  
e f f e c t  on floods. Bowever, a few of the  l a r g e r  r ese rvo i r s  o f t en  control  
or considerably reduce ea r ly  season r a i n  f loods when they a r e  more l i k e l y  
t o  have empty conservation space; therefore ,  they map o c c a s i o ~ a l l ~ ~  have 
considerable e f f e c t  on the operation of New Bullards Bar Reservoir. 
These reservoirs  a r e  l i s t e d  belaw, and are sham on char t  1. 

Reservoir Storage Capacity (acr  e-f ee t ) 

Lake Spauldinp 
Lake Fordyce 
Bowman Lake 
Sco t t s  F l a t  
Jackson Meadow 
Harry L. Englebright 

b. I n  addi t ion  t o  the newly ef fec ted  divers ions  from Middle Fork 
Yuba River and Oregon Creek t o  North Yuba River above Mew Bullards Bar 
Dam referred  t o  i n  paragraph 15, there  are other  diversions within the 
Yuba River Basin leading t o  severa l  powerplants. Other in te rbas in  d ivers ions  
a r e  those from Lake Spaulding through Drum' Canal (maxim~w capacity 570 
c.f.8.) t o  the upper Rear River Basin, S l a t e  Creek diversion t o  Feather 
River Basin, and occasional  s p i l l s  f r a n  Sauth Yuba Canal i n t o  an old unnamed 
canal  (capacity 100 c.f.s.) leading t o  Bear River Basin. 



22. DOWNSTREAM CHANNEL CqPACITIES 

North Yuba and Yuba River from Bullards Bar Dam t o  Feather River 
have a t o t a l  length of about 35 ' m i l e s .  The port ion above the f o o t h i l l  
l i n e  has a l a r g e  channel capacity, and l i t t l e  damape is experienced from 
floodf laws i n  t h i s  reach. Between the f o o t h i l l  l i n e  and Feather River, 
high levees of the  Sacramento Rivek Flood Control p ro jec t  g ive  a moderate 
degree of protec t ion t o  the  urban a r e a  of Marvsvil.l.e, a s  we l l  as t o  l a r g e  
a g r i c u l t u r a l  a reas  located t o  the  north and south of Yuha River below 
the  f o o t h i l l  l i n e .  The capacity of the p ro jec t  floodway h e l m  the f o o t h i l l  

a l i n e  is estimated t o  be about 120,000 c.f .s. without rf reeboard encroachment. 
However, when the Feather River f l w s  a r e  low, the  Yuba River levees w i l l  
pass considerably higher flaws without freeboard encroachmen, because 
of reduced backwater e f fec t s .  It can be  s a f e l y  assumed t h a t  with reasonable 
maintenance of Feather and Yuba River 'flood channels a design flow of 
120,000 c.f .s. under high baclwater condi t i&s and 1.80,CH)O c.f .s. under 
l o w  backwater conditions a r e  r e l i a b l e  est imates of s a f e  Yuba River channel 
capacity downstream from Marysville damsite. Flaws for  which the Feather 
River system levees were designed, assuming no upstream levee f a i l u r e s ,  
a r e  l i s t e d  below. 

Location 
, * 

Design Flow (c.f.s.) 

(1) Feather River above Yuba 21C, M O  
(2) Yuba River above ~ & t h  120, rK)O* 
(3) Feather River below Yuba 3 00,r)r)O 
(4) Feather River beluw Bear 3 20, C)OO 

*180,000 c.f .s. i f  coincident Feather River flows a r c  lac?. 

23. FLOOD DAMAGES 

a. A s  r e fe r red  t o  i n  paragraph 10, Yuba Rtver Basin experiences 
no snawmelt f loods and, therefore ,  . a l l  f lood damapes wi th in  the  basin 
are caused by winter  r a i n s  aumented by some s n a m e l t .  Damages caused 
by r e c e n t  f loods,  based OII p r i ces  and condit ions a t  the t i n e  of the  
flood, a r e  a s  follows: 



Floods - Damages ($) 

November 1950 3,620,000 
December 1955 2,500,000 
Mar ch-Apr i 1 195 8 114,000 
January-Februa ry 1963 1,950,000 
December 1964 5,680,000 
January 1970* 418,000 

*New Bullards Bar Reservoir i n  p a r t i a l  operation. 

b. Even though complete protec t ion on Yuba River is not poss ib le  
without the  authorized l iarysvi l le  Reservoir as noted i n  paragraph 27, 
with 170,000 acre-f e e t  of f lood control  space avai l  able  i n  Mew Rullards 
Bar Reservoir the re  is a considerable reduction of flood damapes alonp 
Yuba River and on lwer Feather River below Yuba River. Operation of 
New Bullards Bar Dam and Reservoir i n  accordance with the plan of oper- 
a t i o n  contained here in  would el iminate damages wi th in  the  Yuba River Basin 
r e s u l t i n g  from floods having an  exceedence i n t e r v a l  of 60 years or l e s s  
(60-year f lood),  and would considerably reduce damages caused hy f loods 
having an exceedence i n t e r v a l  of more than 60 years including the  standard 
p ro jec t  flood.  n 

 
 

. New Bullards 
Bar Pro jec t  a l s o  a s s i s t s  i n  p r w i d i n g  a high degree of protec t ion along 
Feather River belaw Yuha River when operated i n  conjr~ncticrn with O r m i l l e  
Reservoir. Rain flood damage flow curves f o r  Y u b  River a r e  shown on 
c h a r t  18. 

24. CONSERVATION OPERATION 

a.  New Bullards Rar Reservoir s torage  is used t o  furnish  an average 
335,000 acre-feet of annual releases t o  meet a l l  p r i o r  and new i r r i g a t i o n  
demands scheduled during the  months of March through October. Of the  
t o t a l  i r r i g a t i o n  demand, 135,000 acre-feet is required t o  meet p r i o r  
downstream i r r i g a t i o n  r i g h t s  and requirements, and the  remainder of 
200,000 acre-fee t  represents  new i r r i g a t i o n  demand. While p r i o r  i r r i g a t i o n  
demands a r e  m e t  a t  a l l  times, new i r r i g a t i o n  demands a r e  subject  t o  reduction 
c r i t e r i a  during years of sub-normal s t r e d l o w ,  based on runoff f o r e c a s t s  
f o r  Yuba River a t  Smartville.  Speci f ica l ly ,  t h e  reduction c r i t e r i a  c a l l  
f o r  f u l l  r e l e a s e s  f o r  March through May and, should a reduction of runoff 
be indicated  (based on the  fo recas t  f o r  t h a t  year) ,  i t  would go i n t o  e f f e c t  
f ram June through October . 



b. Releases for  maintenance of f i s h  l i f e  a t  points of diversion 
a r e  i n  accordance with kn agreement. between ~ u b a  County Water Agency anrl 
the  California Department of Fish and Game, dated 2 September 1965. The 
agreement c a l l s  f o r  monthly re leases  a t  a l l  three project  dams (New Bullards 
Bar, Our House, and Log Cabin Dims), and dawnstrean of Narrows powerplants 
i n  addit ion t o  i r r i g a t i o n  releases. However, re leases  for f i s h  l i f e  a re  
subject  t o  reductions i n  c r i t i c &  dry years. These reductions a r e  based 
on the  1 April  streamf l o w '  forecasts  f o r  the  Yuba River a t  Smar t v i l l e ,  
prepared by the  Cal i fornia  ~epar tment  of water Resources, and a r e  e f fec t ive  
from the time such forecasts  a r e  made u n t i l  the  1 A p r i l  forecasts  of the  
following year. 

25 .' POWER OPERATION 

a. Operation of New Bullards Bar Reservoir for  power generation is  
based on an established minimum storage i n  New Bullards Bar and Englebright 
Reservoirs as  determined by Yuba County Water Agency. The overa l l  power 
generation is based on in tegra t ion  of the  power generating f a c i l i t i e s  of 
New Colgate powerplant'with'those of the ex is t ing  and New Yarrows power- 
plants,  conforming with established conservation demands and flqod control  
space requirements. I n  general, when the power generated by the  three 
powerplants is l e s s  than the minimum requirement, addi t ional  water re leases  
a re  made from New Rullards Bar Reservoir . to  the maximum capabi l i ty  of the 
New Colgate plant.  I f  t h i s  does not meet the minimum firm pwer  requirement, 
water from Englebright Reservoir is released through the  two Narrows power- 
plants  up t o  t h e i r  matimum capabi l i t i es .  

b. The New Colgate powerplant and the  two Narrows powerplants , i n  
turn, are operationally integrated i n t o  the  Northern California network 
of the  Pac i f i c  Gas and Elec t r ic  Company. The t o t a l  ra ted capacity of 
the three  planks    follows, a s  c losely  a s  possible,  
other Northern Cal i fornia  load curves, with minimum monthly kilowatt-hour 
output a s  provided under a contract  with Pac i f ic  Gas and Elec t r ic  Company. 

26. RELATION TO OTHER PROJECTS 

Flood control  operation of N e w  Rullards Rar Reservoir w i l l  b e  closely 
coordinated with t ha t  of O r w i l l e  Reservoir f o r  the most e f fec t ive  f load 
regulat ion within the e n t i r e  Feather-Yuba-Bear basins un t i l  the authorized 
Marysvi l l e  Reservoir is added t o  the sys tern. With Marysville Reservoir 
i n ,  the New Rullards B a r  Reservoir w i l l  be d i r ec t l y  coordinated with Ftarys- 
v i l l e  Reservoir fo r  flood control  purposes within the Yuba River Rasfn 
a s  referred to  i n  paragraph 27. I n  turn, the operation of the Yuba River 
reservoirs  w i l l  be integrated with O r w i l l e  Reservoir t o  'regulate floods 
along the Feather River t o  sa fe  objective channel capacities. 



CHAPTER V I  - FLOOD CONTROL DESIGN REQUIRE+fENTS 

27. HYDROLOGIC BASIS FOR DESIGN 

Because of the  extensive urban development i n  the Marvsville-Yuba 
City area,  protec t ion agains t  r a i n  f loods  of standard projec t  flood 
magnitude is highly d e s i r a b l e  i f  econanically j u s t i f i a b l e .  However, because 
almost two-thirds of the  a r e a  wi th in  Yuba River Basin is not control led 
by New Bullards Bar Reservoir (see c h a r t  l ) ,  such a protec t ion i.s physical ly 
no t  poss ib le  by t h i s  r e se rvo i r  alone. Therefore, the reservoir  design 
flood f o r  New Bullards Bar Reservoir was selected on the  bas is  of hydrologic 
and economic considerat ions t o  provide the  desired degree of protec t ion 
t o  the  Marysville-Yuba City area  i n  conjunction with a main stem reservoir .  
The design flood thus se lec ted  is equivalent  t o  the concurrent standard h 

pro jec t  flood r e s u l t i n g  from a standard p ro jec t  a t o m  centered aver the  
uncontrolled area a s  r e fe r red  t o  i n  paragraph 11. Unt i l  the  authorized 
Marysville Reservoir is b u i l t  and put  i n t o  operat ion fo r  flood control  
purposes, New Bullards B a r  Reservoir provides pro tec  t i o n  t o  the Yargsville- 
Yuba City area aga ins t  a l l  f loods equal t o  o r  less than an estimated exceed- 
ence i n t e r v a l  of about 60 years. 

28. FLOOD CONTROL SPACE REQUIREMENTS 

Planning s tud ies  ind ica te  t h a t  t o  con t ro l  the  standard p ro jec t  flood 
a t  the mouth of Yuba River about 400,000 acre-f e e t  of f l m d  con t ro l  space 
is required. Only p a r t  of the  t o t a l  required flood control  space can 
e f f i c i e n t l y  be a l loca ted  t o  New Bullards Bar Reservoir which controls  
less than one-half of Yuba River Basin runoff.  The balance of t h e  
required f lood con t ro l  space is a l loca ted  t o  the  authorized Marvsville 
Reservoir. By agreement between the  Yuba Countv Water Aeencp and t h e  
Corps of Engineers, a t o t a l  of 170,000 acre-feet  of flood con t ro l  m a c e  
has been a l loca ted  i n  the  New Bullards Bar Reservoir. Because of i ts  
comparatively remote locat ion and r e s u l t i n g  coordination problems, i t  
is considered t h a t  space i n  New Bullards Bar Reservoir v111 h e  only 
about 80 percent a s  e f f e c t i v e  a s  equal space i n  the  authorized Marvsville 
Reservoir; i.e., 170,000 acre-feet  of flood control  space a t  Yew Bullards 
Bar Reservoir is approximately equivalent  t o  140,000 acre-feet provided 
on Yuba River main stem. Accordingly, the remaining 260,000 acre-feet  
would be required a t  Marysville Reservoir. A routing of the component 
of the  standard p ro jec t  f lood through New Bullards Bar Reservoir and i ts 
e f f e c t  on the  standard p ro jec t  f loods  a t  downstrem points  a r e  shown on 
c h a r t  19. Routings of the  December 1955 and December 1964 floods through 
New Bullards Bar Reservoir a r e  shown on char t s  20 and 21, resnect ively .  



29. MINIMUM RELEASE REQUIREMENTS 

a. Because of the large uncontrolled areas 'dm-stream from New 
Bullards Bar Dam and because the authorized Marys.ville Reservoir on the 
main s t e m ,  when constructed, w i l l  provide t he  rkmaining required flood 
control  space f o r  t he  Y d a  River Basin, re lease  capacity a t  New Bullards 
Bar Reservoir t o  fu l ly  u t i l i z e  channel capacit ies throughout the range 
of flood control  space is not essen t ia l  o r  economically feasible .  

b. Release f a c i l i t i e s  provided f o r  New Bullards Bar Reservoir would 
p e d t  a t o t a l  outflow of 20,000 c.f.s. a t  the  bottom of the flood control  
reservation,  and 50,000 c.f.s. outflaw with flood control  storage of 70,000 
acre-feet (see  chart  A-3). Chart A-4 shaws spillway ra t ing  curves under 
various conditions f o r  both f r e e  out flaw ( a l l  gates wide open) and for  
r e s t r i c t ed  outflow when -required (All .  gates p a r t i a l l y  open). Some 
damage a t  high flaws can occur t o  pawer f a c i l i t i e s  belcw New Bullards 
Bar Reservoir. Therefore, releases i n  excess of 50,000 c.f.s. from 
t h a t  reservoir  should be l i d 7 t e d  ' to inflow quant i t i es  already exceeded 
during the  current flood. Changes i n  reservoir  release should be gradual 
i n  order t o  permit orderly evacuation of people and personal property 
i n  advance of r i s i ng  water downstream and t o  minimize bank caving a f t e r  
extended periods of bankfull  f lws, except during extremely large floods 
when emergency spillway re lease  c r i t e r i a  are  invoked. A l imit ing r a t e  
of change i n  release from New ~ u l l a r d s  Bar Reservoir of 5,000 c.f .s. 
per  hour is considered t o  be reagonable and should be used for  flood 
control  operational purposes. * . . 

30. MULTIPLE USE OF RESERVOIR SPACE 

The al locat ion of a portion of project  costs t o  flood control  a t  
New Bullards Bar Reservoir is based on optimum use of reservoir  space 
f o r  all project  purposes with space reserved f o r  flood control  use on 
a p r i o r i t y  bas i s  when needed, as defined i n  approved flood control  regu- 
l a t ions .  Since the ra in  flood potent ia l  var ies  seasonally, i t  is possible 
t o  obtain optimum usage of reservoir  space during the r a in  flood season 
by carefully defining seasonal lid ts and the flood control  space require- 
ments, thus releasing unneeded reservoir  space f o r  other uses. Although 
snawmelt flood po ten t ia l  a l so  var ies  seasonally, i t  is not necessary t o  
reserve j o i n t  use space f o r  control  of sncwmelt runoff as explained i n  
paragraph 10. 

31. FIDOD CONTROL DIAGRAM 

A flood control  diagram f o r  the New Bullards Bar Reservoir, prepared 
as p a r t  of the  proposed flood control  regulations, is shown on chart A-6. 
This diagram is designed t o  provide a maximum flood control space reser- 
vat ion of 170,000 acre-feet between 1 Nwember and 1 April of each year 
when the  ra in  flood po ten t ia l  within the  Yuba River Basin is high, and 



var iab le  smaller amount of flood control  space a t  the bepinning and end 
of the r a i n  flood season when the r a in  flood potent ia l  is considered t o  
be law. The diagram is designed fo r  coordinated operation, i n  conjunction 
with the authorized Marysville Reservoir, which w i l l  contr 01 the standard 
project  flood to  non-damaging flaws a t  the mouth of Yuha River. 

32. MONTHLY SPACE REQUIREFlENTS 

The flood control  space requirement for  New Ru1.lards Bar Reservoir 
a t  the  end of each month throughout the year Is defined on the flood 
control  diagram as f o l l w s :  

Mon th - 
Ju ly 
August 
September 
Oc tobet 
Nwember 
December 
January 
February 
March 
Apr i 1 
May 
June 

End-of -Month Requirement 

0 acr e-f ee t 
0 acre-feet  

56,000 ac r  e-f ee t 
170,000 acre-feet 
170,000 acre-feet 
170,000 acr  e-f e e t  
170,000 acre-f e e t  
170,000 a c r e 4  ee t 
170,000 acre-f e e t  
70,000 acre-feet 

0 ac r  e-f ee t 
0 acre-f ee t 



CXAPTER VII - OPERATIONAL CXJNTROLS 

33. HYDROLOGIC FACILITIES 

34. FORECASTS OF FLOOD RUNOFF 

a. Since channel capacit ies of Yuba River sys tern exceed m a x i m m  
expected s n m e l t  f loodflaws, i t  is not considered necessary t o  forecast  
snaumelt runoff f o r  flood control  operation; however, t o  effect ively  
operate New Bullards Bar Reservoir f o r  control  of ra in  floods, i t  w i l l  
be necessary t o  obtain  o r  make frequent forecasts of r a in  flood inflcw 
t o  N e w  Bullards Bar Reservoir and of l oca l  inflcw downstream from the 
reservoir .  

b . A method of forecasting the inf 1- hydrograph t o  New Bullards 
Bar Reservoir has been developed by the State-Federal Forecast Center, 
and tha t  agency prepares periodic in f  lw forecasts during flood periods. 
The forecast  method is i l l u s t r a t e d  by the  ra in  flood forecasting c r i t e r i a  
ehcwn on char t  24. Figure "a" of the  c r i t e r i a  gives the  rainfall-runof f 
re la t ionship as computed by the State-Federal Forecasting Center f o r  
the area  above Englebright Dam, and because t h i s  area is hydrologically 
s imi la r  t o  t ha t  of the  a rea  above N e w  Bullards Bar Dam, t h i s  ra in fa l l -  
runoff re la t ionship is assumed t o  be iden t ica l  t o  tha t  f o r  the area above 
New Bullards Bar Reservoir. Figure "a" gives t he  t o t a l  potent ia l  runoff 



r e s u l t i n g  from t o t a l  bas in  mean p r e c i p i t a t i o n  from any desired period. 
Figure "b" of the c r i t e r i a  shawn on char t  24 ad jus t s  the t o t a l  p o t e n t i a l  
runoff t o  immediate runoff caused by t h e  r a i n f a l l  only during a spec i f i ed  
period of p rec ip i t a t ion .  This adjustment is based mainly on the  f reezing 
l e v e l  of t h e  t o t a l  contr ibut ing area  abwe  New Bullarde Bar Dam (489 square 
miles).  The approximate f reezing l e v e l  is usually reported during storm 
periods by the  National Weather Service. An average f reezing l e v e l  should 
be used whenever t h i s  l e v e l  changes rapidly  during a storm period. 

c. The estimated bas in  mean adjusted runoff given by char t  24, 
along with t h e  prestorm A I  value and the base flaw, could be applied 
t o  the  un i t  hydrograph ordinates  and t h e  bas in  AI-loss-rain re la t ionsh ip  
t o  determine an inflow hydrograph t o  New Bullards Bar Reservoir. Also, 
when des i red ,  an approximate runoff volume f o r  any spec i f i ed  dura t ion 
can be d i r e c t l y  couputed by appl ica t ion of chart  24. 

35. OOORDINATION W I T H  OTHER AGENCIES 

I n  order t o  insure  tha t  the  flood con t ro l  operat ion of N e w  Bullards 
Bar Reservoir w i l l  be as ef fec t ive  and reasonable as possible,  i t  is 
e s s e n t i a l  t h a t  t h e  operat ing agency keep advised a t  a l l  times of possible 
flood hazards, weather Conditions, inflaw t o  the reservoir ,  and flows i n  
downstream t r i b u t a r i e s  and i n  the  Yuba River below N e w  Bullards Bar Dam. 
This requires  c lose  l i a i s o n  with o ther  agencies, including t h e  Department 
of Water Resources, S t a t e  of California,  t h e  National Weather Service,  
and t h e  Corps of Engineers, on a da i ly  o r  hourly bas i s  as required. 



CHAPTER VIIL - PROJECT ACCOMPLISHMENTS 

36. EXAMPLES OF OPERATION 

Routing8 of the  December 1955 and December 1964 h i s t o r i c a l  r a i n  floods 
through New Bullards Bar Reservoir are  shwn  on charts  20 and 21, respec- 
t ive ly .  A t  the  beginning of each routing, i t  w a s  assumed that  there was 
170,000 acre-fee t of enpty space i n  New Bullards Bar Reservoir. A routing 
through New Bullards Bar of the  component of the standard project  flood 
occurring above t h e  dam is shown on chart  19. Also shown on t h i s  chart  
a r e  t he  unregulated and regulated standard project  floods on Feather River 
beam Yuba River and below Bear River, thus i l l u s t r a t i n g  the r e s u l t  of 
a coordinated operation of New Bullards Bar and Oroville Reservoirs fo r  
flood control  purposes along Feather River. The routing; of the probable 
maximum flood (spillway design flood) through New Bullards Bar Reservoir 
is shawn on chart  9. The i n i t i a l  s tage a t  the beginning of t h i s  routing 
is based on the  occurrence of the probable maximum storm two days a f t e r  
t he  end of t he  standard project  e tom. A maximum pool elevation of 1,962.5 
(chart  A-7) and a peak outflaw of 158,000 were obtained. Stage-duration 
curves a re  presented on chart  25, a frequency of maximum annual pool 
elevation curve on chart  26, and a seasonal var ia t ion of reservoir  storage 
frequency on char t  27. Peak r a in  flood frequency curves under preproject 
and project  conditions f o r  Yuba River a t  mouth are sham on char t  28. 

3 7. OPERATI ON RE CORD 

The h i s t o r i c a l  record of operation f o r  New Bullards Bar Reservoir 
(October 1969 - September 1971) is sham i n  graphical form on chart  29. 
A record of flood control  requirements and of storage and f l w  per t inent  
t o  the  flood control  operation is contained i n  the monthly reports  sub- 
mitted t o  the  Chief of Engineers by the  Dis t r ic t  Engineer, Corps of 
Engineers, Sacramento, California. A copy of t h i s  monthly report  form 
is shawn on char t  30. 



CHAPTER I X  - STUDIES I N  PROGRESS OR PLANNED 

38. COORDINATED SYSTEM OPERATION STUDIES 

Current s tud ies  i n  connection with the  authorized Marysville Reservoir 
have the  objective of defining coordinated operation of New Bullards Bar 
and Marysville Reservoirs t o  achieve f load control  objectives on Yuba 
River and a s s i s t  i n  meeting the  objectives on Feather River be law the 
mouth of Yuba River. Future s tudies  w i l l  include coordinated system 
ope ra t ion s tudies of Feather River syki t e m ,  including Orovi l l e  Reservoir 
and re la ted featuxes, N e w  Bullards Bar Reservoir, the authorized Marysville 
Reservoir, and other re la ted flood control  features t o  meet flood control  
objectives on Feather River including any relakod e f fec t s  on Sacramento 
River stages and fluws. -, 
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Day and Time 

1- 2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 

2-2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 

3-2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 

4-2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 

5-2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 

Centered above New 

Inflow to New 
Bullards Bar 
Reservoir 

1000 
1180 
1360 
1540 
1720 
2380 
4560 

10,840 
25,540 
43,450 
50,160 
43,240 

32,460 
24,140 
18,850 
15,680 
13 , 970 
12,470 
11,020 
10,260 
9,910 
12,080 
16,670 
26,710 

43,410 
55,950 
61,350 
63,890 
70,440 
82,050 
92,100 
i00,660 
111,810 
125,630 
141,760 
155,590 

154,870 
143,760 
131,230 
114,910 
97,620 
82,050 
69,170 
62,010 
59,920 
56,680 
48,560 
40,340 

34,780 
30,640 
27 , 290 
24,520 
22,030 
19,740 
17,710 
15,930 
14,300 
12,840 
11,500 
10,310 
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PROJECT FLOOD HYDROGRAPHS (C .F 

Centered betweed New 

Local Flow 

870 
1470 
1720 
1990 
2340 
2860 
4180 
8- 
17,490 
29 , 570 
37,630 
38,990 

37,830 
37,610 
38,060 
37,190 
34,050 
29,190 
23,910 
19,430 
16,240 
15,380 
18,840 
26,850 

37,320 
47,790 
54,660 
63,160 
74,690 
88,710 
102,420 
115,ao 
130,420 
150,760 
172,030 
183,510 

186,770 
180,680 
171,210 
160,000 
146,470 
132,200 
118,550 
106,450 
95,390 
84,230 
71,730 
59 , 980 

51,200 
44,890 
39,800 
35,230 
30,990 
27,200 
23,980 
21,060 
18,050 
14,950 
11,850 
8,850 

.S . ) 
Bullards Bar Reservoir and Muyaville damsite 

Component Inflow to New Bullarde Bar 
Reservoir 

1000 
1180 
1360 
1540 
1720 
2260 
4080 
9160 

21,340 
36 , 890 
43,050 
37 , 190 

27 910 
20,990 
16,790 
14,460 
13,050 
11,760 
10 , 370 
9,470 
8,960 
10,840 
1 4 , ~  
23,820 

38,540 
49,990 
55,570 
58,490 
64,740 
75,720 
85,190 
92,840 
103,000 
116,iga 
132 , 250 
146,030 

145,100 
134,140 
121,920 
106,520 
90,600 
76,640 
65,050 
58,600 
56,570 
53,410 
45,940 
38,470 

33 , 410 
29,620 
26,560 
24,020 
21,720 
19,600 
17,500 
15,300 
13,200 
11,200 
9,200 
7,200 



Time in days 

NOTES: 

1 .  . I n i t i a l  s t o r a g e  i s  based on t h e  o c c u r r e n  
o f  s p i l l w a y  d e s i g n  s to rm 2 days  a f t e r  t h  
end storm.  o f  t h e  c o n c u r r e n t  s t a n d a r d  p r o j e c t  

2. The f l o o d  was r o u t e d  i n  accordance  wi t h  
c r i t e r i a  shown on t h e  Emergency S p i l l w a y  
R e l e a s e  Diagram,  C h a r t  A-2. 

NORTH YUBA RIVER, CALIFORNIA 

SPILLWAY DESIGN FLOOD ROU TlNG 

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 

I Prepared: D.D.D. 
Drawn: T.G.K Date: OCTOBER 197 1 
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RESTRICTION BOUNDARY 

L O C A T I O N  MAP 

REST RlCTlON BOUNOARY 6 

FACILITIES 

NEW BULLAROS BAR 

GENERAL LOCATION MAP 
RECREATION FACILITIES 

Mop furnished by Forest Service, 
U.S. Department of Agriculture. 
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Damage i n m i  1 1  ion do1 1 ars ( 197 1 condi t i'ons and p r  ices) 

NOTES:  

( I )  Reach 1 i n c l u d e s  a r e a  i n c l o s e d  by Yuba R i v e r  l e v e e  
s y s t e m  and e x t e n d i n g  t o  H i w a y  99E. 

( 2 )  Reach 2 i n c l u d e s  a r e a s  l o c a t e d  t o  t h e  s o u t h  o f  l e f t  
Yuba R i v e r  m a i n  l e v e e  and e x t e n d i n g  t o  H iway  99E 
b u t  e x c l u d i n g  a r e a  d e s c r i b e d  i n  N o t e  3. 

( 3 )  Reach 3 i n c l u d e s  t h e  town o f  L i n d a  and v i c i n i t y .  

I 

MEW BULLARDS BAR DM AND RESERVOIR 
1MORTH YUBA R I  VER, CALI FORM I A 1 

DAMAGE-FLOW CURVES 
(YUBA R l  VER BELOW FOOTHILL L I N E )  

I 

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 

Prepared* D.D. D. Date: O c t o b e r  1971 
Drown. R. E. Y .  
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Time in days from beginning of flood 

STANDARD PROJECT FLOOD COMPONENT 
ABOVE NEW BULLARDS BAR DAM NOTES : 

1. Standard project storm centered on Yuba River below New Bul lards Ba r  
Dam (regulat ion by Oroville and New Bu l l a rds  Ba r  Reservoir) 

2. Routing through Nqw Bul lards Bar Reservoir i s  based on cr i ter ia on char ts  
A-6 and A-7 and i n  paragraph 4 of the A p p d  A. The following aoumptiins 

30 0 
m e  mod. to allcv for conlingmckr of omration : 

a: 2 5  percent e r ro r  i n  forcast ing of Yuba River f lows below New 
Bullords Ba r  Dom.  

. 2 5 0  b. 100  percent of object ive f lows : 
(A (Feother R i ve r  = 150,000 c.t.s. be low Orovi l le a n d  180,000 c.f.6. 
2 above Yuba River; Yuba River: 120,000 c.f. s. at  mouth).  

2 0 0  3. Maximum Bear River f low assumed: 40,000 c.f.s.. 
C 
0 
ca 
3 2 150 
+ 

C .- 
: 1 0 0  

0 - 
LL 

5 0  

0 

Time in days from beginning of flood 

YUBA RIVER AT MOUTH 

NEW EULLARDS ' B A R  RESERVOIR 
Nor th  Yuba River. Ca l i f o rn ia  

STANDARD PROJECT FLOOD ROUT1 NG 

CORPS OF ENGINEERS SACRAMENTO, C A L I  FORN lA 

Prepdred : D. D. D. 
Drawn : R.E.Y. Date :  OCTOBER 1971 



I NOTE: 

DECEMBER 1955 

NEW BULLARDS BAR RESERVOIR 

R o u t i n g  t h r o u g h  New B u l l a r d s  Bar  R e s e r v o i r  i s  
made i n  c o n f o r m i t y  w i t h  t h e  p r e l i m i n a r y  f l o o d  
c o n t r o l  d i a g r a m  ( C h a r t  A-6) and f o r  t h e  more  
c r i t i c a l  c o n d i t i o n  o f  h i g h  c o i n c i d e n t a l  f l o w  i n  
F e a t h e r  R i v e r ,  i .e . ,  t h e  maximum o b j e c t i v e  f l o w  
r a t e  i,n Yuba R i v e r  o f  120,000 c. f . s .  A l l o w a n c e s  
f o r  o p e r a t i o n a l  c o n t i n g e n c i e s  i n c l u d e  a s s u m p t i o n  

+ " " ' " " " ~ " " ' " ' " ' ~ ' " " " " " ~ " " ' " " " - " " ' " " " ~ ' " " " " " : " " " " ' " ~  
19 20 2 1 2 2  2 3 2 4 2 5 

DECEMBER 1955 

YUBA RIVER AT M O U T H  

t h a t  r e l e a s e s  t o  t h i s  o b j e c t i v e  f l o w  r a t e  w i l l  
be i m p a i r e d  t h r o u g h  p o r t i o n s  o f  t h e  p e r i o d  w i t h  
t h e  r e s u l  t t h a t  maximum accompl  i shment w i  l l 
a v e r a g e  80  p e r c e n t  o r  96,000 c. f. s. and  t h a t  
e r r o r  o f  f o - r e c a s t  i n g  l o c a l  f l o w  w i  I 1  a v e r a g e  
2 5  p e r c e n t .  

NEW BULLARDS BAR RESERVOIR 
Nor th  Yuba River, Cal i forn ia  

1955 FLOOD ROUTING 

CORPS OF ENGINEERS SACRAMENTO, CALIFORNIA 

Prepared: D. D.D. 
Drown: R. E .Y. Date: OCTOBER 1971 

CHART 2 0 ~  



DECEMBER 1964 

NEW BULLARDS BAR RESERVOIR 

I 

NOTE: 

R o u t i n g  t h r o u g h  New B u l l a r d s  Ba r  R e s e r v o i r  i s  
made i n  c o n f o r m i t y  w i t h  t h e  p r e l i m i n a r y  f l o o d  
c o n t r o l  d i a g r a m  ( C h a r t  A-6)  and  f o r  t h e  more  
c r i t i c a l  c o n d i t i o n  o f  h i g h  c o i n c i d e n t a l  f l o w  i n  
F e a t h e r  R i v e r ,  i . e . ,  t h e  maximum o b j e c t i v e  f l o w  
r a t e  i n  Yuba R i v e r  o f  120,000 c . f . s .  A l l o w a n c e s  
f o r  o p e r a t i o n a l  c o n t i n g e n c i e s  i n c l u d e  assump t i o n  
t h a t  r e l e a s e s  t o  t h i s  o b j e c t i v e  f l o w  r a t e  w i l  1  
be i m p a i  r e d  t h r o u g h  p o r t  i o n s  o f  t h e  p e r i o d  w i  t h  
t h e  r e s u l  t t h a t  maximum accompl  i s h m e n t  w i  11 
a v e r a g e  80 p e r c e n t  o r  96,000 c . f . s .  and  t h a t  
e r r o r  o f  f o r e c a s t i n g  l o c a l  f l o w  w i l l  a v e r a g e  
25  p e r c e n t .  

NEW BULLARDS BAR RESERVOIR 
North Yuba River, California 

1964 FLOOD ROUTING 

CORPS OF ENGINEERS SACRAMENTO, CALIFORNIA 

Prepared: D.D.D. 
Drown: R.E.Y .  Date:  OCTOBER 1971 

h 

CHAR'T 21 
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Data  f rom U.S.G.S. r a t i n g  Table  3 
dated 20 December 1968. 

NEW BULLARDS BAR 
DAM AND RESERVOIR 

North Yuba River, California 

RATING CURVE 

Discharge in thousand c.f.s. 
YUBA RIVER AT 

ENGLEBRIGHT DAM 
CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 

Prepared: D. D .  D. 
Drown: R .  E .Y. 

Date: October  1969 



NOTES : 
I. Data from U.S.GS, r a t i n g  table No. 15 dated 

26 February 1970. 
2. Gage i s  set to  datum of  Corps o f  Engineers, 

which i s  2.95 f t .  below mean sea level. 

9 0  

8 0  

t 
Q) 
Q) 
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C .- 
+ 7 0  C 
w .- 
Q) 
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Q) 
w 
0 
(3 

6 0  

5 0  0 

3. Curve a f f e c t e d  by backwater f rom Feather 
River. 

Discharge i n  thousand c. f. s. 
NEW BULLARDS ' BAR RESERVOIR 

North Yuba River, ~ o l i f o r n ; a  

R A T I N G  C U R V E  

Y U B A  RIVER N E A R  M A R Y S V I L L E  

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 

Prepared:C.D. M 
Dote: November 1971 

Drown: R.E.Y. 





Percent of time stage is  equalled or exceeded 

W a t e r  Agency h y p o t h e t i c a l  
mu1 t i p l e - p u r p o s e  m o n t h l y  STAGE-DURAT ION CURVES 
o p e r a t i o n  s t u d y  I  E 69-3, 
d a t e d  November 1969. 
( J u l y  1921 - September  1967) 

CHART 25 



I fxceedence frequency wr hundred years I 

Exceedence interval i n years 

NOTES:  

(I) C u r v e s  based  on month1 y  h y p o t h e t i c a l  mu1 t i p l e - p u r p o s e  
r e s e r v o i r  o p e r a t i o n  (1921-1967) ,  u s i n g  f l o o d  c o n t r o l  
d i a g r a m  shown on C h a r t  A-6. 

W EM BULLARDS BAR RESERW) I R 
HORTH YUBA RIVER, CALIFORN l A 

FREQUENCY OF MAXIMUM 
ANNUAL POOL ELEVATION 

(2) E x t e n s i o n  o f  c u r v e  a b o v e  g r o s s  p o o l  was e s t i m a t e d .  CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 

Prepared: D. D. D. Dote: O c t o b e r  1971 
Drawn: R. E.Y I 
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NOTES : 
(I) Indicated volue is  percentage of years 

thot storage is exceeded on given dote 
based on total end of month storage , 

(1921- 1967). 

' (2) Curves computed from doto furnished by 
Yubo County Water Agency. 

__ 

I EV BULLARDS BAR RESERVO I R 
NORTH YUBA RIVER, CALI FORNIA 

SEASONAL VAR l A T I  ON 
O F  

RESERVO l R STORAGE FREQUENCY 

CORPS W ENGINEERS, SACRAMEN- CALIFORNIA 

Rugmd: 0.0.0. 
&am: R.E.Y. Doh: October 1971 
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Gorp of Pl(limrm, &crusnto, chiif. 

Pnprrrd: D D. 0. hb: NOVEMBER 1971 
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1969- 1970 1970-1971 

O '  

NEW @&LARDS BbR RESERVOIR 
North Yubo Rirar. Caidlornie 

OPERATION RECORD 

0 

s.c..m.n,o. C o l , l o r n i o  

D*.' N0v.nb.r 1971 

,o to 0 2 
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R C S  E N G C V - E - 6  

0 

A, Hin. power poo l  e l e v :  1732.0 f t  
s torage:  233.600 a c - f t  

0. Bottotn o f  f l o o d  c o n t r o l  r e s e r v a t ~ o n :  
MONTHLY RESERVOIR OPERATION 

e1.v: 1916.75 f t  
s torage:  79C, 000 ac- f t 

C. S p i l l w a y  c r e s t  (ga ted  ogeeI NEW B U L L A R D S  B A R  R E S E R V O I R  
e lev :  1902.0 f t  

s torage;  729.600 ac-f t ( O P E R A T E D  B Y  Y U B A  
D. Gross poo l  - l e v :  1955.0 f t  C O U N T Y  W A T F R  A G E N C Y )  

capaci  t y :  960 ,000 ac-f t 
(TOP o f  3 - 30'0" x N O R T H  Y U B A  k l k E R .  C B L ! F O R N I A  
53'0' T a i n t e r  Gates, 

O u t l e t  va lue  i n t a k e  
l e v  1395.0 f t  

type: 1 - 81" 0 B u t t e r f l y  
1 - 72" 0 H o l \ o w - j e t  

D R A I N A G E  A R E A :  489 SQ. M I L E S  

Rel ease capnc I t I es: 
Pool e l e v  0 1  scharge SOUTI4  P A C I F ! C  D I V I S I O N  
1732 f t  1.800 c f s  SACRAMENTO GISTRICT 
1917 f t  2,800 C ~ S  SACRAMENTO, C P U T O R N  I A  
1955 f t  3,000 c f s  

SPK i o t a h t  359 CHART 30 



REPORT ON RESERVOIR REGULATION 
FOR m CONTROL 

NEW BULLARDS BAR DAM AND RESERVOIR 
NORTH YUBA RIVER, CALIFORNIA 

JUNE 1972 

APPENDIX A 
STAMIING I ~ T R I I C T I O N S  TO DAMTENDERS 

INCLUDING -GREY S P I L M A Y  OPERATION 
AM) aoaD CO2vrrtOL REEULATIONS 

D e p a r t m e n t  of the A m  
Sacramento D i s t r i c t ,  C o r p s  of E n g i n e e r s  

Sacramento, C a l i f o r n i a  





REPORT ON WESERVOIR REGULATION 
FOR FLOOD CONTROL 

HEW BULIARDS BAR DAM AND RESERVOIR 
NOKPII YUBA RIVLPR, CALIFORNIA 

APmNDIX A 
f3lwTDrnG mSPRUCTImS TO DAlmmERS 

INCZUDING EtW?(XNCY SPILLWAY OPERATIONS 
Am FLm CONTROL REGuLATIOlOS 

General 
Flood Control Operation Requirements 
Limitations on Starage 
Limitations on Releases 
Emergency operation of Gated Spillway 
Stcudlag Instructions During Flood Emergency 
Operational RcrQuirements 
oper6tion Ikpmta 
Modification of Regulations 

PART I1 - FUXlD CONTROL ~OUIATIONS 

Cherf No. 

Arsa a d  Capecity Curves 
Area and Capacity 'Itrbles 
Spillway and Outlet Rating Curves 
Spillway Discharge Rating Curves 
Rating Curve, North YuM River Below 
New Bullarfls Bar Dam 

Flood Control Disgfant 
Phergency Spillmy Release Diagram 





REPORT ON RESERVOIR REGUIATION 
FOR FLOOD COI4TROL 

HEW BAR MM AHD RESERVOIR 
NOKmr YUBA RNER, CALIFORVIA 

APPENDIX A 
SPANDING INSPRUCTIONS TO -RS 

INCWDI10G EIBRCaEICY SPILLWAY OPERATI014S 
AIVD FLOOD C m L  rnOULATIOl4S 

a. This report on standing operating instructions, emergency spillmy 
operations, snd flood control regulations, lOew Wlllarda Bsr Daaa anB Reser- 
voir (also referred to as Bul&rds Bar Dam and ~eservoir), North Yuba River 
(a nujar tributary to Yuba ~iver), California, is an appendix to the "R@ 
on b m o i r  Regulation for Flood Control, Yuba River Basin, California". 
It is pmpamd in accordance Kith instructions contained in EM 1110-2-3600, 
w p h  447, (S tand ing  Instructions to Rmtenders) pertaining to dutiea 
and resgonsibilities of the dambndar in connection with the functional 
apcartian of New Bulhrds Bsr Tsm and Reservoir and reparting of required 
hydrologic 8eta. 

b. This report briefly outlines operational instructions to the dam- 
tender with ep~cific emphasis an his duties an8 responslbilitiee during 
extram flood bsasrgencies when cnrmalnication facilities between him and 
his operating offlce (YUW County Water Agency) have been disrupted. The 
report baa been deslgned to be usad as a supplement, and not as a substi- 
tute to the  lore 6etailed and complete report on reservoir regulation for 
flood control refem& to in paragraph la above. 

a. New Bullards BBT Dem and Reservoir will be operated for fload 
control in accordance with flood control regulations prescribed by the 
Secretary of the Amgr, which are conbined in this report. Accoslpranying 
tha rsgulrrtians are flood control diagram, chart A-6, and the uner- 
gency spilltney release diagram, chart A-7, which together define the cri- 
teria for flood control operation of New Bullards B a r  Reservoir. The 
primuy obJactivee of flood control operation are (1) to minimize flood 
damrgss downstreem, and (2) to avoid causing bmge, insofar as prscti- 
cable, that would not have occurred under conditions without the project, 
To thst end, wter stored in the flood control space as determined fmm 
the flood control diagram will be released as rapidly as possible without 
caueing flows In Yuba River below New Bullerds Bar DBm to exceed the con- 
trolling f low raters gi- on the flood control diagram and in permgraph 4 
below. 



b. A nrucimum of 170,000 acre-feet of space is dedicated to flood 
control on a seasonal basis as indicated on the flood control diagram. 
When not resarved for flood control, this space is allocated for other 
purposes. Area and capscity curves are sham on ch8rt A-1 and area and 
capacity tables are listad on chart A-2. 

Operational limitations on storage in New Bullards Ber Reservoir are 
specified on the flood control diagrsm, chart A-6 of this repart. 

4. LIMITATIrnS ON RLFIgASES 

a. Except during emergency spillway operations, as described in 
paregraph 5 below, releases from New Bullards Bar Reservoir shall be 
restricted insofar as possible to those flows which will not cause flows 
in the Yubs River at Mwysville to exceed 120,000 c. f. 8. ( 180,000 c, f. 8. 
when Fasther River is low) but limited to 50,000 c. f. s. unless inflaws 
durlng the current flood have exceeded that amount. If inflaw has ex- 
ceded 50,000 c.f. s., water could be raleaeed at rates up to the maximum 
rate of inflow if such releases do not incre~sa flow at the mouth of 
Yuba River above the previously specified flaw rate (the project design 
flow for f loodw and the levee matem below the f aathlll line). Spillway 
and outlet reting curves are shown an chart A-3. Chart A 4  show spillway 
rating curves under various canditians for both free outflow (gates fully 
open) and for restricted outflow when required (all gates partially open). 
A rating curve for North Yuba River below New Bullards Bar DBm is shown 
on chart A-5. RBting curves f w  Yuba River at Englebrighf Dam and near 
Marysville ma;y be found on charts 22 and 23 of the Repart on Reservoir 
Regulation for Flood Control, I4ew Willard8 BBr Dam and Reservoir. Re- 
leases also will be limited so that flow in Feather River below Yuba .̂ s, 

River will not exceed 300,000 c.f.8.; In Feather River below Beer River, 
flow will not exceed 320,000 c. f. s. ( the project design flare at these 
reepective points). 

b. During very large floods, higher releeses m y  be recluired, as 
indicated by the emergency spillway release disgram, chart A-7, in order 
to minimize uncontrolled spillway discharges. 

c. Flood control releases f r a n  New Bullards Bar Reservoir are not to 
be chsaged more than 5,000 c. f. 8 ,  in any 1-hour period. 

5 ,  EISRmCY OPERATION OF 0 SPILLWAY 

Whenever water is stored into the flood control space and the reservoir 
is rising rapidly because of flood inflow, the necessity for emergency 



splll#g releases should be determined by the opemting agency, or by the 
dm&amkr if cammtastianll hsve lost, using the etaergency spillway 
relearn diagram (ohart A?)o Emergency spilPmery relosees should be initi- 
ated den current storage snd *tie of rim of water surface elevation in 
feet per haur indicatc that atflaws mter than the current relesse are 
required. Tha diagram indicates the release considered necessary to avoid 
JeapsrCLiziag the -fee of the structure, withdut releesing quantities in 
excese of natural rimoff. Accordingly, <when such releases are indicated 
by the diagram, it is essential that they be msde imanediately in order that 
it will not 8ubsa~uentJ.y becane necessary to mke larger releases. For 
this mason, the reservoir aperstars at the dam &auld be thoroughly fami- 
1- w i t h  the ergency spillway release dia@mn and should be supplied 
with s w i n g  Inatructions to initiate use of the diagnrm, if required, 
when cmrnlnicrrtlon with the Yuba County Water Agency office ia disrupted. 

6. STAHDING INSFRUCTIOTJS DURIRG FIDOD -CY 

Whenever canuunioatiana balmen the Yubs County Water Agency and the dam- 
tender are broken during a flood period, the asmtcnchr shall continue to 
aperate in accordance with the latest instructions until crnrmlnicstions 
a m  restored or until atmgency spillway opemeion, in accardance w i t h  
~ p h  5 above, becunes necessary. 

7. OWRATIrnAL mUIm 

New Bullarde Bar Retmvoir is operated by the Yubs County Water Agency, 
and the Administrator of the Agency is responsible for: 

a. Accaapliahing the phy8icd oper8tion of the reservoir and a88Oci- 
ated facilities in accordance with the official regulations. 

b. Advising the District Engineer, Sacramento Mstrict, Corps of 
Engineers, of any need for emergency change in flood control opemation. 

c. Reparting to the District Engineer, SBcrsmento District, Corps of 
lhgir1&~8, any unusual condition in the reecrvolr or along dwnstresm chan- 
nels that might tempomri1.y interfere with the planned flood control oper- 
ation of tha rerwrvoir. 

d. Keeping downstream interests advised of impending changes in flood 
control releases which m y  affect them. 

e. Reporting by telephone to the Reservoir Regulstion Section, Sacra- 
msnto District, Corps of IPnginesra, the data outlined in pemgmph 0a 

. below, end ather data that may be requested from time to time. 



f. Keeping infanacd of the rules and regulatiane contained in these 
instructians and bringing to the attention of the District Engineer, 
Sacraamnto District, Corps of Engirrscrs, any feature contained herein 
that may reQuira clarification ar revision. 

g. Ipmshdiately after the end of each month, transmitting to the 
Reservoir Regulation Section, Saoranwnto Mstrict, Corps of Engineers, 
dste specified in par6tpup.h 8b below. 

a. The reservoir operator or operating agency shall rspwt by tele- 
phone to the Raaemmir Regulatim Section of the Corps of Engineers each 
work da;y between 8:00 and 9:00 a.m. during flood periods, and st other 
t m 8  raQutst, data a8 f 0 l l ~ :  

(1) ~lcrvation, storaga, inflow, outflow, and anticipated atnow 
changes at New Bullards Bar Reservoir. 

(2) bcipitation at the dem and at reporting stations in or adjacent 
to the drsinsga basin. 

b. Immdiately after the end of each month, the aperating agency 
shall dispatch to the Reservoir Regulertion Section, Sacramento Mstrict, 
Corps of Engineers, a aumnu.y of the follaving operation data. 

( 1) hily inflow, outflow, elevrrtim, and storage at New Bullards 
Bar R66ervoir. 

(2) Dsily requimnent of flood control space at New Bullards Bar 
Reservoir. 

(3) Precipitation at New Bullards B8r Dam. 

a. The official regulations ase subject fa temporary modification 
by the District Engineer, Corps of Engineers, during flood emergencies. 
Permsnent changes in the regulations llg~r be laado by reissuing them in 
the sems manner as when originally prescribed. 

b. Ths Administrator of the Yuba County Wster Agency may tmporarily 
suspend application of the flood control regulations for New Bullards Bar 
Reservoir In  the event this is deemed necearsary for emergency reasons to 
protect the safety of the dam, or to avoid other aevere hazards. Revision 
of the flood control diagram for New Bullarde Bar Dam and Reearvair may 
be llgde when neceeaary w i t h  the mutual consent of the Carps of Engineers 
and the Yub8 Caunty Water Agency. 



MEW BULLARDS BAR DAM AND R E S E R V O I R  
Curves based on da ta  furnished 
by l n t e r n a t  ional  Engineering NORTH YUBA R I VER, CAL l FORN l A 

AREA AND C A P A C I T Y  CURVES 
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r NEW BuLLARDs BAR RESERVOIR, NORTH YuBA RIVER,  CALIFORNIA I 

Llov Area 
i n  ~n  - 

fwt u r e a  

1- 0 
lr#) 50 
IWlP 62 
iwo 75 
1W30 % 
iW 115 
. l o  13s 
1460 160 
1470 U S  
1400 215 
1x90 tas 
Is00 t75 
1510 305 
1520 340 
1530 300 
1540 425 
1550 475 
1560 525 
1570 575 
1500 630 
1590 690 

AREA AND CAPACITY TABLE 
NEW BULLARDS BAR RESERVOIR 

Active capacity in acre-feet 

75 QQQ . 758.000 
<&ooo> 799;000 

843.000 
882.100 886.800 I 

CHART 6-9 

d 

q*+,-',, . , , *  

WttS: 
1. T a b l e  furn ished by I n t e r n a t i o n a l  Engineering conpiny,  ' 

Inc . ,  6 Uay 1969. E l e v a t i o n s  g iven  a r e  U.S.G.S. datum. 
2. U i n i n u n  power pool e l e v a t i o n  - 1732.0 f e e t .  
. Cross pool e l e v a t i o n  - - - - - 1955.0 f e e t  
I. Top o f  dam e l e v a t i o n  - - - - - 1965.0 f e e t  
C. Top o f  parapet  w a l l  e l e v a t i o n  - 1967.7 f e e t  



D i s c h a r g e  i n  t h o u s a n d  c. f .  s .  

NOTE: 
Curves based on data furnished 

by International Engineering 
Company, Inc. 

J 

N o r t h  Y u b o  R i v e r ,  C a l i f o r n i a  

I S P I L L W A Y  A N D  O U T L E T  I 
I R A T I N G  C U R V E S  I 
CORPS OF ENGINEERS, SACRAMENTO, C K I F ~  

1 

Prepared: C. D. M. 
Drown: L. R.B. 

Date: October 1969 
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L 

Elevation of bottom of gate 

Disdmrge in thousand c.f.s. 
( A l l  three bays) 

I 

NEW BULLARDS BAR RESERVOIR 
NORTH YUBA RIVER, CALIFORNIA 

SPl L LWAY 
DISCHARGE RATING CURVES 

J 

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 
L I 

Prepared: 0 .0 .0.  
Drawn: T.G.K. Dare: FEBRUARY 1972 

Note: 
Drawing furnished by International Engineering 
Company Inc. 
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Flow in  thousand c.f.s. 

NEW BULLARDS ' BAR RESERVOIR 
North Yubo River, Californio 

RATING CURVE 
NORTH YUBA RIVER 

(Below New Bullards Bar Dam) 

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 

Prep0red:D.D. D. 
Drown: R .  E,Y Dote: November 1971 

4 



OCTOBER NOVEMBER DCCEMDCR J A N U A R Y  MARCH &?RIL F C O R U A R Y  

NOTES: 

I .  W a t e r  s t o r e d  i n t o  t h e  f ! o o d  c o n t r o l  r e s e r v a t i o n  s h a l l  be r e l e a s e d  a s  r a p i d l y  as  p o s s i b l e  
w i t h o u t  c a u s i n g  f l o w s  i n  N o r t h  Yuba R i v e r  b e l o w  New B u l l a r d s  B a r  Dam t o  e x c e e d  50 ,000  
c . f . s .  G r e a t e r  r e l e a s e s ,  u p  t o  t h e  maximum e x p e r i e n c e d  r a t e  o f  i n f l o w  t o  t h e  r e s e r v o i r  
d u r i n g  t h e  c u r r e n t  f l o o d  e v e n t ,  may be made when r e s e r v o i r  s t o r a g e  and  a c t u a l  o r  f o r e c a s t  
i n f l o w s  i n d i c a t e  s u c h  r e l e a s e s  a r e  r e q u i r e d ,  p r o v i d e d  d o w n s t r e a m  l i m i t a t i o n s  o n  f l o w s  a r e  
o b s e r v e d .  

2. W a t e r  w i l l  n o t  b e  r e l e a s e d  a t  s u c h  r a t e s  a s  w i l l  c a u s e  f l o w s  t o  e x c e e d  1 2 0 , 0 0 0  c . f . s .  i n  
Yuba R l v e r  a t  M a r y s v i l l e  when c o n c u r r e n t  f l o w s  i n  F e a t h e r  R i v e r  a r e  h i g h .  I f  n e c e s s a r y ,  
h o w e v e r ,  r e l e a s e s  may be i n c r e a s e d  when c o n c u r r e n t  f l o w s  i n  F e a t h e r  R i v e r  a r e  l ow ;  p r o -  
v i d e d  t h a t  f l o w s  i n  Yuba R i v e r  a t  M a r y s v i l l e  d o  n o t  e x c e e d  1 8 0 , 0 0 0  c . f . s .  

3 .  F l o o d  c o n t r o l  r e l e a s e s  s h a l l  n o t  be  c h a n g e d  m o r e  t h a n  5 ,000  c . f . s .  p e r  h o u r .  

4. When f l o o d  c o n t r o l  r e l e a s e s  a r e  r e q u i r e d  b y  t h i s  d i a g r a m  a n d  t h e  r e s e r v o i r  e l e v a t i o n  i s  
r i s i n g  r a p i d l y ,  t h e  n e c e s s i t y  f o r  e m e r g e n c y  s p i l l w a y  r e l e a s e s  s h a l l  be  d e t e r m i n e d  b y  t h e  
o p e r a t i n g  a g e n c y ,  o r  b y  t h e  dam o p e r a t o r  i f  c o m m u n i c a t i o n s  h a v e  b e e n  l o s t ,  by  f r e q u e n t l y  
c h e c k i n g  t h e  e m e r g e n c y  s p i l l w a y  r e l e a s e  d i a g r a m  t o  d e t e r m i n e  i f  r e l e a s e s  a t  r a t e s  g r e a t e r  
t h a n  f l o o d  c o n t r o l  o b j e c t i v e  r a t e s  a r e  r e q u i r e d .  

M A Y  

NEW BULLARDS BAR DAM AND RESERVOIR 
North Yuba R i v e r ,  Cal i f o r n i a  

FLOOD CONTROL D l AGRAM 
Prmparmd Purauant t o  Flood Control hgu la t i ona  f o r  Mar 
Bul larda Bar D.n and Rmamrvoir i n  accordance r l  t h  the 

Coda o f  Federal R.mulationa T i t lm  33 Part 208.11. - .  
,- A I APPROVED: ~&~&&@h2K5 A O M I  k I S T R  T C O U N T Y  W A T E R  A G E N C Y  I . 

APPROVED: f~ 
I E f f e c t i v e  D a t e :  8 JAN 1978 F i  l e  N o :  Yu-1-20-12 I 
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OPERATING INSTRUCTI OMS 

Flow in thousand c.f.s. 

F o l l o w  r e g u l a r  f l o o d  c o n t r o l  r e g u l a t i o n  s c h e d u l e  u n t i l  l a r g e r  re- 
l e a s e s  a r e  r e q u i r e d  by t h i s  s c h e d u l e .  

A d j u s t  t h e  s p i l l w a y  o u t f l o w  each  h o u r  o n  t h e  b a s i s  o f  t h e  r i s e  o f  
p o o l  e l e v a t i o n  i n  f e e t  f o r  t h e  p r e c e d i n g  h o u r  and t h e  c u r r e n t  r c s e r -  
v o i r  e l e v a t i o n  as i n d i c a t e d  by t h e  c u r v e s .  ( I f  t h e  r e s e r v o i r  e l e v a -  
t i o n  i s  s t i l l  r i s i n g ,  c o n t i n u e  t h i s  s p i l l w a y  o u t f l o w  a d j u s t m e n t  
u n t i l  t h e  g a t e s  a r e  f u l l y  open.)  

A f t e r  t h e  r e s e r v o i r  e l e v a t i o n  s t a r t s  t o  f a l l ,  m a i n t a i n  c u r r e n t  g a t e  
o p e n i n g s  u n t i l  t h e  r e s e r v o i r  w a t e r  s u r f a c e  h a s  r e c e d e d  t o  1a56.0 
f e e t  ( g r o s s  p o o l ) .  Once t h e  p o o l  h a s  d r o p p e d  b e l o w  e l e v a t i o n  I e S 6 . 0  
f e e t ,  t h e  r e l e a s e s  may be  d e c r e a s e d  by 5 ,000  c. f .  s. each  h o u r  u n t i l  
o u t f l o w  i s  r e d u c e d  t o  50 ,000  c. f .  s. a f t e r  w h i c h  o b j e c t i v e  r e l e a s e s  
r e q u i r e d  b y  t h e  f l o o d  c o n t r o l  d i a g r a m  w i l l  be  made u n t i l  t h e  p o o l  
h a s  r e c e d e d  t o  t h e  bo t tom,  o f  t h e  r e q u i r e d  f l o o d  c o n t r o l  space. 

Once o p e r a t i o n  i n  a c c o r d a n c e  w i t h  t h e  emergency  s p i l l w a y  r e l e a s e  
d i a g r a m  i s  i n i t i a t e d ,  g a t e  c h a n g e s  s h a l l  be  made o n l y  i n  a c c o r d a n c e  
w i t h  t h e  a b o v e  c r i t e r i a .  

EXAMPLE OF DIAGRAM USE 
( A l l  values i n  1 0 0 0 ' s )  

61 .O 

67.0 

90.0 

G a t e s  
f u l l y  o p e n  

G a t e s  
f u l l y  o p e n  

R e s e r v o i  r 
e l e v .  i n  

f t .  ( a t  e n d  
o f  h o u r )  

Assume r e s e r v o i r  e l e v a t i o n  a t  1945.8 f e e t  
( s e e  dashed  l i n e )  and t h e  r i s e  o f  p o o l  
e l e v a t i o n  f o r  t h e  p r e v i o u s  h o u r  a t  2.1 
f e e t ,  r e a d  f r o m  d i a g r a m  t h e  r e q u i r e d  
a v e r a g e  r e l e a s e  o f  61 ,000  c . f . s .  f o r  t h e  
n e x t  h o u r  o f  o p e r a t i o n .  and a d j u s t  s p i l l -  
way g a t e s  a c c o r d i n g l y .  

NOTE: 

Discharge through the spillway is controlled by 
three 30.0' x 53.0' gates. 

R a t e  o f  
r i s e  o f  

p o o l  e l e v .  
f t . / h r .  

NEW BULLARDS BAR DAM AND RESERVOIR 
North Yuba River, California . 

Re l e a s e  
f o r  

n e x t  h o u r  
( c . f . s . )  

EMERGENCY SPILLWAY RELEASE DIAGRAM 
Praparad Pursuant t o  Flood Control b g u l a t i o n r  for Now 
Dullards 8.r Dam and b r o r v o i  r i n  accordanca ri t h  tho 
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FIELD WORKING AGREEMENT 
BETWEEN 

YUBA COUNTY WATER AGENCY 
AND 

DEPARTMENT OF THE AKYY, CORPS OF ENGINEERS 
FOR 

FLOOD CONTROL OPERATION 
OF 

NEW BULLARDS BAR DAM AND RESERVOIR 
ON 

NORTH YUBA RIVER, CALIFORNIA 

THIS agreement, made and en te red  i n t o  t h i s  3rd day of January 
1978, between t h e  Yuba County Water Agency and t h e  Corps of Engineers ,  

WITNESSETH THAT: 

WHEREAS, under terms of c o n t r a c t  number DA-04-167-CIVENG-66-94 
en te red  i n t o  9  May 1966 by t h e  United S t a t e s  of America and t h e  Yuba 
County Water Agency, t h e  Water Agency agreed t o  provide 170,000 ac re - f ee t  
of f lood  space  i n  New Bul la rds  Bar Reservoi r ,  and 

WHEREAS, Yuba County Water Agency, owner and ope ra to r  of New Bul la rds  
Bar Reservoi r ,  r ep re sen ted  by t h e  Administrator  i s  r e spons ib l e  f o r  norrpal 
ope ra t ions  and s t r u c t u r a l  s a f e t y  of t h e  p r o j e c t ,  and 

\JHEREAS, the  Department of t h e  Army, a c t i n g  through t h e  Corps of 
Engineers ,  represented  by i t s  a p p r o p r i a t e  D i s t r i c t  and Div is ion  Engineers ,  
i s  r e spons ib l e  f o r  t h e  f lood  c o n t r o l  ope ra t ion  p l an  of s a i d  dam and 
r e s e r v o i r  i n  accordance wi th  Sec t ion  7  of t h e  1944 Flood Cont ro l  Act 
(33 U.S.C. 709) and a s  promulgated i n  code of Federa l  Regula t ions ,  T i t l e  
33, P a r t  208.11, 15  May 1976, and 

WHEREAS, t h e r e  i s  a  need f o r  a  working agreement t o  i n s u r e  a c l e a r  
understanding of t h e  f lood  c o n t r o l  r e g u l a t i o n s  and informat ion  exchange 
requi red  f o r  t h e  p r o j e c t  opera t ion .  

NOW, THEREFORE, i t  i s  mutual ly understood and agreed by and between 
the  p a r t i e s  h e r e t o  t h a t  t h e  New Bu l l a rds  Bar P r o j e c t  w i l l  b e  opera ted  
i n  accordance wi th  t h e  fo l lowing  c r i t e r i a :  

( a )  Conservation ope ra t ions  s h a l l  be  i n  accordance wi th  Yuba County 
Water Agency c r i t e r i a  a s  determined by t h e  Administrator  o r  h i s  
designated r e p r e s e n t a t i v e .  



(b) S torape  space  i n  t h e  New Bul la rds  Bar P r o j e c t  s h a l l  he made 
a v a i l a b l e  on a  seasona l  b a s i s  and opera ted  f o r  f lood  c o n t r o l  i n  accordance 
with t h e  Flood Cont ro l  Diagram c u r r e n t l y  i n  force .  

( c )  bmergency ope ra t i on  s h a l l  be i n  accordance wi th  t h e  procedure 
s e t  fo r t t r  on t h e  Emergency Spi l lway Kelease Diagram c u r r e n t l y  i n  force .  

(d)  The Yuba County Water Agency is r e spons ib l e  f o r  t h e  s a f e t y  of 
t h e  dam and appurtenant  f a c i l i t i e s  and f o r  r e g u l a t i o n  of t h e  New Bul l a rds  
d a r  P r o j e c t  during surcharge  s t o r a g e  u t i l i z a t i o n .  Emphasis upon t h e  
s a f e t y  of t h e  dam is e s p e c i a l l y  important  i n  t h e  event  su rcha rge  s t o r a g e  
is u t i l i z e d ,  which r e s u l t s  when the  t o t a l  s t o r a g e  space  reserved  f o r  f lood  
c o n t r o l  is exceeded. Any a s s i s t a n c e  provided by the  Corps of Engineers  
concerning surcharge  r e g u l a t i o n  is t o  be u t i l i z e d  a t  t he  d i s c r e t i o n  of 
t h e  Yuba County d a t e r  Agency, and does no t  r e l i e v e  t h e  Yuba County Water 
Agency of  t he  r e s p o n s i b i l i t y  f o r  s a f e t y  of t he  New Bul la rds  Bar P r o j e c t .  

( e )  Revisions of  t h e  Flood Cont ro l  o r  Emergency Spi l lway Release 
Diagrams may be developed a s  necessary  bv p a r t i e s  of  t h i s  agreement. 
Each such r e v i s i o n  s h a l l  be e f f e c t i v e  on t h e  d a t e  s p e c i f i e d .  

( f )  Except a s  necessary  i n  o r d e r  t o  comply wi th  Emergencg Operat ion 
procedures ,  t h e  f lood  c o n t r o l  r e g u l a t i o n s  s h a l l  no t  be cons t rued  t o  
r e q u i r e  dangerously r ap id  changes i n  magnitude of r e l e a s e s .  Releases  
w i l l  be made i n  a manner c o n s i s t e n t  wi th  requirements  f o r  p r o t e c t i n g  t h e  
dam, r e s e r v o i r  and appurtenances from major damages. 

(R) Any water  impounded i n  t h e  f lood  c o n t r o l  space  de f ined  bv t h e  
Flood Cont ro l  Diagram s h a l l  be evacuated a s  r a p i d l y  a s  can be s a f e l y  
accomplished wi thout  causing downstream flows t o  exceed t h e  c o n t r o l l i n p  
r a t e s ;  i . e . ,  r e l e a s e s  from t h e  r e s e r v o i r  s h a l l  be r e s t r i c t e d  i n s o f a r  a s  
p r a c t i c a b l e  t o  q u a n t i t i e s  which, i n  conjunc t ion  with uncont ro l led  runoff 
downstream of t h e  dam, w i l l  n o t  cause water  l e v e l s  t o  exceed t h e  
c o n t r o l l i n g  s t a g e s  c u r r e n t l y  i n  fo rce .  Although c o n f l i c t s  may a r i s e  
with o t h e r  purposes ,  such a s  hydropower, t h e  p lan  o r  r e g u l a t i o n  may 
r e q u i r e  r e l e a s e s  t o  be completely c u r t a i l e d  i n  t h e  i n t e r e s t  of f lood  
c o n t r o l  o r  s a f e t y  of t h e  p r o j e c t .  

( h )  The Adminis t ra tor  s h a l l  p rocure  such c u r r e n t  b a s i c  hydrologic  
d a t a  and make such c u r r e n t  de te rmina t ions  of requi red  f lood  c o n t r o l  space  
and r e l e a s e s  a t  t he  r e s e r v o i r  independent ly  o r  i n  conjunc t ion  wi th  t h e  
Corps of Engineers  a s  a r e  requi red  t o  accomplish t h e  f lood  c o n t r o l  
o b j e c t i v e s .  

( i )  The Adminis t ra tor  s h a l l  keep t h e  D i s t r i c t  Engineer advised of  
such r e s e r v o i r  o p e r a t i n g  d a t a  a s  t he  D i s t r i c t  Engineer may reques t .  The 
minimum d a t a  r equ i r ed  is r e s e r v o i r  s t o r age ,  r e l e a s e s  and streamflow a t  
c o n t r o l  p o i n t s  des igna ted  by t h e  Flood Control  Diagram on a  d a i l y  b a s i s .  



( j )  The f lood  c o n t r o l  r e g u l a t i o n s  a r e  s u b j e c t  t o  temporary 
mod i f i ca t ion  by t h e  Corps of Engineers  i f  found necessary  i n  t ime of 
emergency. Requests f o r  and a c t i o n  on such modi f ica t ions  may be made by 
t h e  f a s t e s t  means of communication a v a i l a b l e .  The a c t i o n  taken s h a l l  be 
confirmed i n  w r i t i n g  t h e  same day t o  t h e  o f f i c e  of t h e  Administrator  and 
s h a l l  i nc lude  j u s t i f i c a t i o n  f o r  t h e  a c t i o n .  

(k) The Administrator  may temporar i ly  d e v i a t e  from t h e  f lood  
c o n t r o l  r e g u l a t i o n s  i n  t h e  event  an  immediate short-term depa r tu re  i s  
deemed necessary f o r  emergency reasons  t o  p r o t e c t  t h e  s a f e t y  of t h e  dam, 
o r  t o  avoid o t h e r  s e r i o u s  hazards.  Such a c t i o n s  s h a l l  be immediately 
r epo r t ed  by t h e  f a s t e s t  means of communication a v a i l a b l e .  Act ions s h a l l  
be confirmed i n  w r i t i n g  t h e  same day t o  t h e  Corps of Engineers  and s h a l l  
i nc lude  j u s t i f i c a t i o n  f o r  t h e  a c t i o n .  Continuat ion of t h e  d e v i a t i o n  w i l l  
r e q u i r e  t h e  express  approval  of t h e  Div is ion  Engineer.  

I N  WITNESS WHEREOF, t h e  p a r t i e s  h e r e t o  have caused t h i s  memorandum 
of agreement t o  be executed a s  t h e  day and d a t e  f i r s t  above w r i t t e n .  

CORPS OF ENGINEERS WBA COUNTY WATER AGENCY 

c-1 
\ -  

' 6 -  ; L ,A 0 ' L.,t - 
Divis ion  Engineer 
South P a c i f i c  D iv i s ion  -1 



CODE OF FEDERAL REEULATIONS 

TITI;F: 33 - ITAVIGATION' AM) NAVIGABLE WATERS 

Chapter I1 - Corps of Engineers 
Department of the Army 

PART 208 - FLOOD CON!I!ROL REGULATIONS 

NEW BULLARDS BAR DAM AID RESERVOIR 
NORTH YUBA RIVER, CALIFORBIA 

Pursuant t o  the provisions of Sectiori 7 of the Act of Congress approved 

December 22, ~94-4 (58 Stat .  890; 33 U.S .C. 709), the following Part 

#08. regulations are hereby prescribed t o  govern the 

operation of New Bullards Bar Dam and Reservoir on North Yuba River, 

California, i n  the in te res t  of flood control: 

PART 208. - T T E W  BULLARDS BAR DAM AND RIBERVOLR, CALIFORNL4. 

The Yuba County Water Agency, Marysville, California, represented by the 

Administrator i n  charge of the  Agency, hereinafter referred t o  as the  

Administrator, sha l l  operate or otherwise effect  the operation of New 

Bullards Bar Dam and Reservoir i n  the in te res t  of flood control i n  

accordance with instructions f'urnished by the Department of the Army, 

represented by the Dis t r i c t  Engineer ic charge of the local i ty ,  hereinafter 

referred t o  as the Dis t r i c t  Engineer, as follows: 

a. Storage space i n  New Bullards Bar Reservoir of 170,000 acre-feet 

below elevation 1955.00 fee t ,  sha l l  be kept available for  flood control 

purposes on a seasonal basis i n  accordance with the Flood Control Diagram 

currently i n  force. The Flood Control Diagram i n  force as of the 



promulgation of t h i s  section i s  that dated , File PTo. 

YU-2-20-12. 

b. Except when greater releases are required as prescribed in  

paragraph (c) of this section, releases f'rom New Bullards Bar Reservoir 

shall be restricted insofar as possible t o  quantities which w i l l  not 

cause flows i n  the North Yuba River below Bullards Bar Dam, or i n  

Yuba River above Feather River t o  exceed the c o n t r o l l i ~ ~  flow rates 

specified on the Flood Control Diagram currently in force. Any water 

temporarily stored i n  the flood control space indicated by the Flood 

Control Diagram shall  be released as rapidly as can be safely acco~l~plished 

without causing downstream f lows t o  exceed the rates of flow shown 

thereon. 

c. In the event the reservoir level a t  New Bullards Bar Reservoir 

approaches or exceeds the top of flood control pool elevation 1954, 

subsequent operation shall  be i n  accordance with the Emergency Spillway 

Release Diagram currently i n  force, or the Flood Control Diagram cur- 

rently i n  force, whichever requires the greater release. The Rnergency 
.I 

Spillway Release Diagram i n  force as of the promulgation of th i s  section 

i s  that  dated , File No. YU-1-20-13. 

d.  Except as necessary i n  order t o  comply with the provisions of 

the Emergency Spillway Release Diagram under paragraph (c) above, the 

regulations of th is  section shall  not be construed t o  require dangerously 

rapid changes in  magnitudes of release or that releases be made in  a manner 

that  w i l l  be inconsistent with requirements for protecting the dam and 

reservoir f'rom mador damages. 

2 



e. The Administrator shall  procure such current basic hydrologic 

data and make such current determinations of required flood control 

space and releases a t  the reservoir as are required t o  accomplish the 

flood control objectives prescribed in  t h i s  section. 

f. The Administrator shal l  keep the District Engineer currently 

advised of reservoir storage and such &her operating data as the 

Distr ict  Engineer may request. 

g. The flood control regulations of t h i s  section are subject t o  

temporary modification by the Distr ict  Engineer i f  found necessary in 

time of emergency. Requests for  and action on such modifications may be 

made by any available means of communication, and the action taken by 

the Distr ict  Engineer shall  be confirmed in  writing under date of same 

day t o  the office of the Administrator. 

h. The Administrator may temporarily suspend application of the 

flood control regulations of t h i s  section in  the event it i s  deemed 

necessary for  emergency reasons t o  protect the safety of the dam, or t o  

avoid other serious hazards. Such action shall  be immediately reported 

by any available means of canwunication, and confirmed in  writing under 

date of same day t o  the Distr ict  Engineer. 

i. Revision of the Flood Control or Emergency Spillway Release 

Diagrams requires approval of the Chief of Engineers, or his duly 

authorized representative, and the Administrator of the Agency. Each 

such revision shal l  be effective upon the date specified i n  the approval, 

and from that  date unt i l  replaced shall  be the diagram i n  force for  the 



purpose of t h i s  section. The Flood Control and Eanergency Spillway 

Release Diagrams are on f i l e  i n  the Office, Chief of Engineers, 

Department of the  Amy, Washington, D.C., and the office of the 

Administrator of the Agency, Marysville, California. Copies of the 

disgrama currently i n  force sha l l  be kept on f i l e  i n  and nrey be 

obtained from the officee of the Dis t r ic t  Engineer, C o w  of 

Engineers, Sacramento, California, and the Administrator, Yuba County 

Water Agency, Marynville,.California. 
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