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STUART L SOMACH 
.DE CUIR & SOMACH 

m - W a E O R N U A N D  
A PROFESSIONAL CORPORATION 

. w T n E p m m c ~  OF mvUeU.  ATTORNEYS AT LAW 

400 CAPITOL MALL . 
. . 

SUITE 1900 

SACRAMENTO. CA 958144407 

TELEPH,ONE (91 6) 448-797.9 

FACsIMlLE (916) 446-8199 

August 28,1997 

Department of ~ a i e r  Reiousces . 
'1416 ' N ~ , &  Streef, Room. 11 15-1 
.~Saaamento; CA 95814 

- 'Re: Sutter County -.Floo& ~iotec&.  

Dear Dave: 

. ' I represent gutter Coui~ty as Special ~e~a l .~oun . s e l .  I~know that you.are . 
'aware of the flood-related probleins that .exist within Shtter CO* and;as a 
~orisequ~nce, w i l l n ~ t  belabor: that point here. I am not certain, hoke% that 
iou fully understand the.dilemma that Sutter County currently faces.. I have - - 
today-forwarded the enciosed letteito- the 'Corps-of Engineers ('~coE). ;~he:let te~ 
is fBirly frank. and I can assure you that Suttei county is very serious about . - 

. exhais :eg  every .avenue available to obtain the level of relief to which it is: . 

Your cok~nued assistance in  rnoiing. the COE t&&i?d ptonClpt,ind. ::. . . 

repoiuible action would; '?f.c&rse, be wdcomei 
. . 

. . . . 

. I am concerned also Abbut a~tions th* are rnoiedirectly .relit& to '&e - 
'Department of ~ a t e r ~ e s d u r c e s '  {{'DWR") obligations. -1n.the absence of ~ O E .  . . .  

- relie& we believe that 32WR.i~ obligated to re-operate Oroviile. kiseservdir.ing - 
. . 

m a h e r  that will relieve pressure on the various levees that Currently 
:Sutter County. &u&ng no action dy the COE, this letter c0nstit1r:t.a Sii.tt& .. 

. County's notice to DWR that it expects this- type qf re-operation We would be 
' happy to meet with DWR to 'discuss howbest this can be aixomplished. w e *  
believe that the ~ ~ t e d . ~  tates Bureau of Reclamation ("US&"). & similarly . 
obligated with respect to Shasta  am and I.have bn this date fonvarded a l < ~ e r  t~ 
:Roger . patterson. .. . notifying hirn of our intention to insure &-opera tion'of Shasta 
D& SO that facility can provide the level of protectidn to w&fi ,s t tei  ~ o + i s  

. . entitled-) 



. - .. .L!Z-... .- . i  _ Mr. David .Kennedy ' ' ';' August 28,1997 . 
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Also, Sutter County, last ~ebruar),  filed k i t h  DWR its ~ i l ~ i h r .  slough ... . 
~lod;a&.e Contirigency Plan ( "~on t i n~&nc i~ l an" )  and asked tor DWR'S review . ' 

- and,mncurrence in that plan. To date, Sutter County has heard nothing:from . . .. 
DWR Without feedbaklc and concurrence from DWR, $utter County is~iniply 
.unable to take the advance steps necessary to' insure .th& essential elements of . . . 

- .the Cont.ingency Plan are h place in a timely manner. . . .  
. . 

. . 
. . 

. . 

- Dave, I know.1 do not have to undericor6 to you. ihe.,xriouSness of Sutter 
: Cou~ty 's  concerns; nor do I intend,to convey to-you an unwillingness on the pa.rt. 

. . 
of Sutter County to continue to disc,bss these mattersin brder -to cibtain a ' . . 

. . - . reasonable and prompt resolution of this.i-riat,t~r. f.jo&!theless, the ~ o u r i t ~ h ~ s  
few options and intends to p.ursbe 311 appropriate means. to Obtak a.reisona,ble 

. . 
Jevel of protection.,and relief. ._ . - . . 

I will attempt to .call you in the next:week in ordeite answer artyqitestions 
. . 

that Y.. ou may 'have. In the meantiae, .please do not hesitate to  contact m i  if you - 

. . have any questions or need additional infori.afion . 

./ Stuart L. .Soma& 
'-special Legal -C.oFsel 
County oc'Su~ter 





DE CUI'R & SOMACH . 
DENNIS W. OE CUlR 
STUART L SOMACH 

400 CAPITOL MAU 

PAUL S- SIMMONS 
. SANORAlC QUNN 
WILUAM'E HVIDSTEN 
TIMOTHY M. TAYLOR 

JOHN A: MWOU- 

. SUITE 1900 . . 
DONALD R MOONM 

SACRAMENTO. CA95814-4407 . ' DOMAID 6. GILBERT 

. . ~LEPHONE (91 6) 446-7979 . . E w . € l W . W .  JOHNSOM - 
A N P R T  M- HtTCHlNGS 

FACSIMILE (9isj 446-81.99 MICHAEL E VERGARA . . 
. . .  . . 

. . 
Mr. David Ke'nnedy - . . 

Department of Water Resources 
1416 Ninth Street, Room. 1115-1 . . 
Sacramento, CA 95814 ' . 

Re: Surter Couirty - Flood Protection 

This follows Stuart Somach's August 28, 1997, letter regarding flood-related 
problems that currently exist within Sutter County. Enclosed please t-id a copy of our most 
recent letter to the Corps of Engineers ("COE') regarding this matter. 

Sutter County continues to beconcerned about.COE7s failure to completei and in most 
cases'begin, critical levee-related repair work ..While Su.tter County would:like.to avoid : 
comp~lling.revision of Oroville Dam 'and Reservou ("Or~iriIle Reservoif) flood'control 

operations and to avoid impact on water supply, COE's failure to. act promptly and adequatdy 
. . will sdon lciave Sutter County ~ t h ; n o  other option- Your continued assistance jn moving COE . 

. . 
. . toward prompt and responsible achon. is.appreciated- 

. . . . 
. .  PI&^ note-as well that if.+ flood control  erge en(^ occurs aka&. this winter, the- 
D e p m e n t  of Water Resources may n@ tci make flood control ope.nhonal decisioq without. 
COE's input ,This would include departing. from the current, inadequate. Or6nUe Reservou 

. . .  .flood.congol plan. (Title33 C:FIL,.part.208,.se(3tion' 1 l(d)(9)(v'ii),-1 COE's profir amintion. . . . -  
....'to Sutter CountyIscon~nq, .bowever, wo~l'stgnificaqtly reduce that 'ossibility.' . . . .  _ : e. _ . . . . . . .  - .  . . . , 

. . . . . . . . 

. .  , Again,, we appr&iat.k y?~r.&&hued.assis&nci. ~l'eased? not hesiwte to contait &is . 
. . .  . . office ifyou have any.questions. ornee:d additi~nal~information. 

Very truly yours,. - . 

=\- . . . .  
.(1$+- , ; ' 

. . . . .  i . - - .  . . . . . . . . i - 
, ~ b n a l d  B. Gilbert I .  . 

. . . . 
8 . .  . . , . . .  . . _ ._. . - Attorney . . : . . 

. - - .  
. . 

DBG:rf 
. . 

. . . . 
. . Enclosure . . 

. ., . . . K - .  ..LaxryT-Cdmbs . 
DjnelLarsen . - - : - . 

. . 

L- ~ o r n a c h ~ ~ ~ @  . . . . . . .  . - .  . . 
. . 

.. - 

. . 
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. . . .  . ' . . , i'uhe 30,2004 . . . . 

. . :R.i& Ra- ee, hGpliil 
. . 

. - . oiOGue F$~iliiie;s Refic&nsifig ,po&ra;m, 
. . .  . . 

. . 

- ~ a i & j i n i i ~ ~ & j p . ~ e ~ t . o f  fwgter; ~ ~ ~ ~ i j i &  - . .  . . . .  .. . - 
. - . . . - . . : , 1416 g ~ l ~ $ & ~ e t ; . , ~ a 6 i n : ~ ~ ~ ~ ] 1 ' :  . ' ' . ' . . . . . _  .: . . .  . . . - . . . .  . ., . . . . . . . . .  

:' . . & a : ~ r a m e n t o , . ~ ~ c : . ~ 5 g 1 ~ ~ .  , ' ..,, . . . . . .- 
. . . . 

. . . . . . 

. . . . 
. .. . - Re: c & ~ c ~ I &  df ~iitter County on ~ r "  ~i l i ca t iox i  for FERC &c&s& Orovifik 

. . -bitidibn;~tate water Facilities-ERC Proiect No. 2100 . . : 
. . . .  

. . . . .  ~ . .  Thisfern iepresents.sutter County zis itsSpecM Legal Counsel. Sutter County has 

. .  
. . . .  . becoke increasing.ly mfstiated withthe ~ e ~ a r t m e n t  of Water Resauicei' ("DWR") 1 .: 

! cbntinued failun to s&tantiv61y address flood contfol issues as a part of the reapfilicatioi-i ' .. 
i 

. . process- This letter provides Sutter County's comments to the draft .application docuinents 
: .  . . 
1 - . . distributed with your lettkr of A$nl30,2004. . ' 

I 

I . . 
. Sutter CGuriUy fust.irote DWR on November 21,20W, urging itxo give 

. . .  consideration to four sp&~ific.Sug~tioris for.&e re-operatiori of the Orovillk facilitid. f ie.  
~ , ' :  . . . -proposed re-opeiitiofi would enhailce the flood benefits.of thbie facilities. Shorfly. 
I : 1 .: . : . '  

'thereafter, Sutter:County was pleas'ed.tliat the "Process Protocols" i&bg&zkd the.neeh for. 
I .  Bood:cbntrol . . .  to:!5egiv~n~:~~equal consideration"'tci a numbcr'of other factors in'the ieli&nsjn& . . 1 : : . . :. . . . 

i _ . .  . . . .  -' . pf-s.; (Mar&22, l ' ~ i a f t  proc& Piotrnls,at 3-)Nev&the1&ss, ith& bkdme.'. : -. 
. . 

.. . .-incfc&i.~g~y appar&it&t~w is only @iing lip s e ~ & e  to the.&quKEmer!t&at flood :. .. 

; :' : . cophol bii'given "%qi1alc6&ideration." By November of 2002-1ittIe 6r.nothing had betin . . 
. . .  1 .  . 8. . .  ddne ti3 evaluatethe fl0od&nti~l6ppoNlnities presefited by the relicensing.effort At the. 

, . .  .November, 2002 meting of the Engipxring and Operations workgroup, D R - d i d  c o h t  
! 
, . 
1 .  

. .to &ing. th<Ccirps :of Engineers to revise the operations' fmnuaI for O~oville Dam based 
, .. . :  ....... -- -. 
~ . . jpon changed~c~nditionk-' Yet as of Januq.  16,2003, when sutte? County again.wrote . 

DWR, this had nbt bet* done.' At that time, Sdtter county 6xpre<sid concern: "'If decisions. 
about flood control are not addressed soon, then flood control.will not be included adequately . . 

. . . . .  : .'in:the re-licensing pro6ess." . . 

. . ' 

~ n . ~ e b r u a r ~  19,2003, Janet Ccihen of the ~ q b a ~ ~ & a t h . e r  Work-Group, 6f which. . . 

- Sutter County isahlember, wfoteto you expressing concern that the relicensing process was . * . 



. . I  . . . . . . .  ,- - . . .  . . - .. . . .  ..< 
- . <  . . . - . . .  .. . . .  .: . _ . . .I , 

'? :. . '  . . . .  2 - ... .. : -:-- *4. - .  ' - : - ~ i d ~ . ~ ~ ~ i , . p f ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ,  . -. . . .-:-..=% . 
. . . .  i 9. .=.- . . 
- - I  . - .  

: ..I"& 36; 2004 ' 
i - . .  . . ., . ' 

. .P$ge'.2'-- ' .  
. . . .  

- .  

. . .  . - . - .  I . . .  . . . . . - . . . .  . . . - . . . .  . . . . . .  
. . . -. - _ _ _ .  . aot:s~&&x&@.Ifi:$e . s@z$ &c&. fe&&g to.fj60d control:.  AM$^ these . . a&s . :wcic'the . 

. 

. . .  .- . : :Gije.radqni $a&l, $p;illwaj; deSia.md mne of.hpa& fie letter alsb.&&cated . . . .  . . . . .  

. . . , , . , eq&lrrage&t.uiat w e a d .  to me. Corps of Engineers 
:' : :. stdci2htilderi: ~ ~ : & ~ S C U S S ~ O ~ S  of fla6d . . .  t&$rol issues but &ged thit'thesi dis&ssio&.be a :pan 

. . . . iif the r&-likt$sing effoit. 
. . . . 

. . . . - :oh I?&bhaiyZl, 2663, in .(he NEPA Scopihg ~6c~nietit.2'zit page 14, DWR agziin 
.- . itatkd that fiod:fi$fiage&ht . is . a "iiiaj6~6bjective". of the project arid co-ttedthat "Flood 

. . . .  .... - -  . . :.. :~ha'gernerit ieiiiiihs .a key piqose of the-0roville Facilities::' 'Neirettheless, .ai Sutter . 
I ' .  . ,. . . . . .. . ... . . 
- 

:. icbufi~-,hG@d .iri.its l&ttEj-to.Ij'm~dBt6d ~ 5 ~ 1 2 %  2003, there had .Ge.fi . " ~ ~ 1 1 ~  no ; - . . .  . . . . .. - .. -! ; . . . . . . .  &$~oss~@&g'~di&~ fld iC,mor' inhe,w0rkipg grohp as-yec' nk.letter also : . . . -  . 
. - : . , . ;.d&fi&d of p~ogiess in r&ViSi& of the'oI&ill~ ipera&$.&&&l andlagain . ' 

. . .  . . . . 

. . :. . .-. ._ 
.i.reiteiated..tlie conmni tha't fldbd'coiitf~;'~ wzis riot.and would Aot:be adecpith tid&+ssed in :. 
.the ... i&ced$e ap;pli&a(iob pfw&ss-. . . 

. . .  . . 

. . . . . . . . . . .  h a-.~aj28,20Q3 letter yousefit in respoke to the ~uba-~eather 'woik Group letter 
.:bfFii6-fikiry . . . .  19,2003, y&.agreed.that the flood, control Issue% r%s& iii the ~ebi&* letter 
. . . . . . . .  

.-.. $ice ''iWditantA and. ~si~nif icak.? Yet ydu-indicated' that t h e s e . 3 ~ ~ 5 ~  wwduld. be.ad&essSd 
. ~MFide~$e.~e-li~ensing process~cause of claimed primary jurisdiclion of the.Co&s' of 

. . . .  '.~i-&inee$:. You cited .the hrient OcCnR requirement that ope&ions be &accord with 
.~e~ul~tions:.&p&d.by.thk Army.and drged that any changes in operatibm as. a..result of a 

. ' review -proces.s :outside the licensi'ngpiocess. could be addressed in; "amendments to [the] . . 
' . ... license .thr6ughoutthe .term of license." . . 

. . - .  

. The apprsach urged by yo0 i&btes ~ W k ' s  leg4 obligations in the reliccqsirig 
pr~&ssSs' ~4 iecognized in.SP.-E4,. dated 0dober25,2002, at  page 13: "Thd.reli~ensir@ _...... 

. . : :$r@cess requires tha€ the issuk idenlified in.the.scoping process be addressed.': Th6 issue b 
, . 

: . be address'ed.by &e process is described ip SP-E4 at page 4 as:Issue Statement No, E-5 
. . . . . .  . . . . : .>:d$scfiljed.g foll6ws: . . -  . 
i. . . . .  . . .  . . 

. . . . .  . . . . . . . . . . . .  . . .  . . . . . . . . 

~ ~ ~ ~ & ~ . ~ ~ . f l ~ ~ & ~ ~ f & ~ d ~ .  on Lake om$~e .dak  (ijic1Gbi&g '& access, t& 
. . 

.. ri'6fihj&&.bf dam). a d  abvrn~tteamfacilities ioclbdhig do~nstr~&lei&. 
. . . . . . .  . :.stibaity,aild IjotCrilial for:am&~oi'atin~do&&eain flo@dhgthrhrough 

coordinated releases with @,her watt& ~t6'ia@ facilifies. Consider- past fiob&, : 
. iniprove*.ents in  channel .carrying capacities, need, for mere storagk (&. 

i d i m g  0beim&r gates on .the emergency spillway ogee), o~erational 
... . chingis, &ly warning sy&m for downstieam releases, and uodating of flood, 

~operiitional.,rn~ua1- . . 

:_ . .  
- . . . h.the.recent Draft ~ictr ise and draft Envirorimcintal Impact 'statemknt e ~ ~ ~ " ) . t h i s  
. . ., .issue.md the det;dil@:study that ivas'to be prepared pursuant to SP-E4 have be&zitt&uated. 

2o.that it does net adilikss issue E-5 but mkfkly a docdment searchto ''idehtify- - 

I .bppoftunities for future improvements in flood management." (See Abstrac& SP-E4, . - 
... . . . . 



. . . . . . .  
. . "JJ&nb&tiiih to.addrss the issues identifie;J in.&& ~ c ~ ~ ~ g . ~ r ~ e ~ $ l i f i s e ~  dur i0;'f the 

. . .  . . -  . : . .~-&~ketneiit b f t 6 u s . c  3e~tion.803.which p20videsy in part, that "the project 
. . . . . a&@~ds-:shall.b& Cich a$ k . h e  judjyfient the ~ & & s i ~ f i  d l  & best a&pt&J,.to a: :- . 

. . .  . . . . .  . - . .  ~ m p i ~ i i : e ' ~ i v e . p l ~ ~ : f ~ r ~ ; ~ d ~ ~ ~ b ~ t i - d l . . . .  . . ? (~mphasis zidded)..S$ction 803 $soceeds.to . . .  . . : . , . 
p'rS&~de.~~-&&!c$&~d&en.daddns af the~F&deral.&d .agen&. cxer&isg .- . - . . . . . .  . . .  . . .  - . .  

- . ' . @$-j&jeti& ;@ier fld .G~n~olo ' '  & cb&idem by .thl.cQ-&ion P i&&g ,fib, . - . . . .  . . . . . . . . .  . . . . . .  . . . . .  . . _ ,  
. .  . . .  : . : .: g&j&, ,i(se;,.e:$;; Sp+m-&f .45;)- '~hi$ 'sr&utoj p i i j~ i ion  c;cjfiehplafes th&.jr& :ari.d;the ... . . . . . . .  . . . . . . 

, . : *ips. b;$ Q$ipii'rt':*f t;h.i FER'c re;licwini p&ce'sb , . , &  iem-enditiohS . . . . .  
. . . . . . . . . . .  . . .  : 

, . b&ed:%ipod. adequate!ste.dies for i ~ ~ i 5 d . f l o o d ~ o i w o l  opkratidns. 'The ~~irefit'apbmach to 
. ' . . fimd cqritni~set-forth hi the documentation to which. t&sk comm&ts are addresSed is' wholly . 

. . . .  . ~.s(3qilfit'i f.6; g&i$@ this &ligation- . . . . 
. . . . 

- .  . 
. . .  . . .  . . 

. . .  
. . :: %s faawe. to a&er6.tb b;& legal &pgafions is d$o apparentY to& &lure of 

. . 
; .. - - - ..the draft EIS.to i b ~ i d e r  alternatives that would enhance b d i o k b l  '%lt&m&+ves . 

. . : .sP&ificahp .designed to iiic:r&se theexisting level of iibwhstrem flmd prot&tion will not be 
. . .  

. : . e~a1uzited.k h ~ d o c u m ~ n t . ~ '  (Diaft ~ p ~ l i c a t i q d  ~01lirn~:I.I at 4--?.-) ' ~ i d e i  this view, any 
. . 

. . &prciir&merjt iri flood $rotectioi wbild be'mkre happ~hStance:in.the scl~cti6n.and:the ' 
evaluatidnof altimatives. This-hardly is the %qua1 cbnsideratioa" promised at the oiltset o f .  
'ihi~pracess. , - . . . 
. . . . 

. . : Given the .faiXure of the levee hear H d t  ori-Jtiiie' 3,2004, at Ibw %aitei, it is a p p ~ & t  . 

. . that fibad cas&l ~ u ' i s .  to be given more attention- Cafifomia has pirim* ktexst in the 
. . . . 

. . 
. ' . itd~iuate ~ ~ 6 k C t i Q r i  df Bddd firone lands,~ursuzint to Water Code i d i o n  8532 and b ~ s  . 

. . . .  . ,; .- ri;i$orisibility. t~ poi3.r that interest is set f& .in the Water Cdde a d  cases'.stiih .as' ~Qte f i d  . . . - . . . . :i L : -: v:-$tate;;f.cil@i&.ih,..i 13. Ca.~$p.4& (2003). m e  . . fail;& of D*:& . . . . . . . .  .&~g&~13;id&ess . . .  ,. 

. . .  . .  .: . .;~;,.;fl~~~.~fi&~l;~n~&e r&(enS~g'PrO&$ <i&lares,iiot ~hy,fedeial.~~Ww~but alSi):~m.S :. . . .  e . . . . . . .  . . .  . . . . - .  .&figadon$ ufide= 'C&fij;liia la&- . . 

.: . . . . . 
:. Unless a;gieatejr. effort i's- mzde to addres -flood control aiid, t'i evduatk ~iteiniiv&s' 

t h a t  . z  - might provide.greaterflood.~~~trol.pr~~ection and.stil! piQvide equal considemtion .to the . 

- :; Other-are& @it are required. to b&.ail&-ed in reliensing &ass,  s"ftei-~i$unty may 
. .  : . -.appose the ~el imdr ing~p~oPcis~ Y your draft application. . . . .  . - .  

. . . .  . - . . . . 

: . . Fhially, in this regard, Sutter county reiteritk its concernthat thestudy area for . 
. ' . ;  .flood conbb1.i.s too small. In timesof f l ~ d ,  releases Yrofrorh 0tovifiP. D& i:oinbine.with 

: . -:.outflows froin'the Yuba Riirer arid Bear River to'affkt lands'downs&ez~.fforn th:e 
.anflu&nce 6f rhe &ather River a d  t h e . ~ u b + ~ i ~ e r .  n . e  study &ea should eitknd below the 

. . . .  .confluence of &e F&ther River and'the Bear River. 
. . . - . . 

. . 

. . 





Comments the 1iiitiaI ~ e f f I e m e n t . ~ ~ e n C  offer 
. . 

. . 
- .  . . . .  . 

. - 
The Department of water ~esources.has taken'&; ptsition &at the failure of 0 ; o v i l l e ' ~ ~ ' s  
spiuway tonieet FERC~S Engineering GyideLinuis not ii subject to&'d&lf .with in the ' . . . 

relic&&g of Ornville D&. This position is Aflated io thelist of ISA pgtigrams4hit the . ' 

. Deparqnent is attemptkg to negotiaie in tbe ~roville ALP: . . . . \ .  . . . . 

. . . . . .  . 

~rierids bf the Ever and other'membeis of the ~ b a   eath her   ask Force db. not sup& the . - 
' ~k~artrnint 's  p6sitiodthat &&liance with FERC Engineering ~ ~ i d & n e s  and reIated flood 

&ti@ol operatio,nal issues arenot propeili an isSue & be coif+nted or &solved in this . 

relicensing proceeding. 

. . . . 
. . 

As we have reetedly urged for sevebl years, the Department needs to acwpt that theseissues 
are properly a significant part of the Comrqission's &d  licensee?^ obligations under the Eederil .. 

power A& to the public. We urge tlie Department tb add these. issues to .the ISA program liSt.and A 
begin disbsions with members of the Yuba Feather Task Force, 

. . . . 
- .  

~urnrnar-y of the Workgroup View' 

Becak  of the absenceof Marysvib d& the "interim without.Mar)sville damflood control - . . 

rules at Oroville Dam are effectively .the loogterm established rules for dam operatiow This . - . 

represents a "'changed condition'' fiok the time' of the original~license for t&oville ~'b .  - . . .  

0rqiile'i flood4qxxaticin rules A11 for effect& ".w&+n" ,of a porticin of the ~ r n e f i e h c ~  
SpiUway Release Diagram.(ESRD) ind-operational use of @e hegated spillway to gain. . . , ' ' . . 

: . 

ctpproximat~ly 1.50,000 acre f i t  of additiopl .flood spa& (an increase of 20% over Marysvillk - 
.%. 

dam. "in place" .flood spate) while s t i l l . inainGg regulated ieleasa to meet down~.tre&' flovG . , 

objectives (YCWA Technical.Memo p. IIi5). under ninte-" (now long-term) flood op&ational - 
. . 

rules, the ungated spillway f21s o meet FERC7s criteria for appropriate use ofan emcr~ency 
spit1way;but rather matches the-uses expected for aservice or awriliaryspillway. under FERC's 

, -. . . . 
service or =uxiliary spillway.&it~ria, the.1aek of a spilkya~foi the tingated spiihvayin the : . - 
circumstances prevailing at ~ r o v i l e ~ a m  does not .meet FERC's Engineering Guidelines-. 
Because Oroville Dam is currently. undergoing relicexking and the Dam violates the . 
C.okission's Engineerioe Guidelines,. it is appropriaie forthe Commission to kstablirh . . : 
praeedges to.biing the Dam into compiiance as part df its reliceacing review. TheWorkgoup, 
ihe Corps of Engineen, and the Dei)artmeht hive also ricoghized the desirability of deve16~injj - 

refvemenp to d& flood control operating iriterii.fr Oroville Dam Changes in dperating criteria % 

. , 

. . . . . . -. 
- .  . . 



. . -- . . . . . . 
. . . . 

.. . . . . .  . . . . 

. .  . 
. . . . . . 

. . . . 

I may (or may.not)~hivdve oi require ch&igesto the Corps ~ e s e 1 ~ 0 5  ~ejylation  ad^@, but - , -.. : 
. . - cha&es ih..PhXsi&l hdl;ties it the  am Al'xequire awroial:by thG Cordmission-&ither in . : 

. . . . 

. relic-igg or ip a post ficeqsing action by. the c&i$ssion . . 

. . 
Summary of Depa?fmenf of Wafer ~+ources ~ r - u m e n t  . . . . . . . . .  

. . 
The ~ e ~ x b n e n t ' s  r-nse has bc&n.tb ehgage in dscussions with the YCWA and .Gorp& of . . : . 
Engineers,on r e m g  flwd~c&txcil opera$on61 rules-largely focusing on aspects of coordinated . 

' 

.operations with oihei dam relea& and,flow conditions that affect flow +gets downstream of - - 

' .- Oroyille Dani This isa psiiive-dqelopmiint. However, the Department has also taken the 
- 

. - poiidon that tiddi-king the pl~ysica1 deficiencies.6f 0roviLIe D'a&'i flood coiotrol A& should 
. 

, . .  - 

. . 
. . . addresSed at fie ~e~artment's'converiience, and .that the @+ssion should not play a role in . . . . 

.this.'in&tter d ~ g  i& relicesig of Oroville Dant-or pe&ps &t evenin a commission. . . . 

. : . - directed li~ense &e~dmentTheieasbns for the Department's position &e not cl& They have - 

o f 5 4  the e~planatioi that the kgated sPi1.1~a~ i i  an emagengy  ill^^^, aod is.not.nc;ded to.. . , 

$ass a.100 i e i r  sto&apPareniljr larehiing a &od 'mwince threshold ,to spill&ziy dkign .md . - .  

- .dam ope~tjons-for the much different M o w  Design Flood- h otheiDeparbnent argument .. 
-could bethat f l d  control fkatures.at OrovilIe Dam we the bwjness of the Corps of ~ngh&rs,  . ' 

- ,not the FE~~-an:~giment that ignoies the ~ormni&io.n*s respon~ib~lities wider section I0 of  
the ~edex-&-~ower ~ c t  and the Commission:s.Engineering Guidelines on spillway design and the :. . 
Inflow Design ~loodi 

Ronald Stork ' 

. Friads Lfthe Rivq . ' 

. . 
9.15 20h Street . 

Sac~ento;CA 958 14 
' (916)4423155 

. . .  . rstork@friendsothc~vcr.org 
. . . - 

- .  . ..: . . . , 

. . ~&chment: ~ n o o  to DWR f&rn Yuba ~eathei  ~orkgrqup 
. .  . 







SOMACH. S I M M O . N S  6 DU~U'N 
A PROFESSIONAL CORPORATION 

ATORNEYS AT LAW 

8 1 3  SIXTH 'STREET 
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SACRAMENTO. CA 958 14-2GO3 
1 9  1 6 )  446:7979 
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. . 

. . 
Lester A. Snow. . . . 

Director . . 

. . Department of Water Resources . . 
'1416 Ninth Street, Room 11.15-.1 . , . .  . . . . 

' Sacramento, C ~ ' 9 5 8  14-5589 - 
. . -. . 

. , Re: - Suttei Couniy - Flood ~Atedtion . 
. . . . 

Dear Lester: . . 

.. . . - 

I repiesent . ~ & r  county ,as Special Legal Counsel. I know tliat.you are aware of the- 
' 

fi6odii@at&d protifen& that exist within Sutter County and, as a consequence, will.not 
bdabo; that .poi.nt.here. . I  am not ertain, however, that you fully 'understand the.dilem&a 

. that Sutter County eurrcintlyfaces. 1 have today foMIarded the enclosed letter to the Corpsof 
. ' ~ n ~ i h e i &  ('L~orps'7). The litter is fairly frank and I can assure you that ~ u k e r  County iS iery 

, s&i-ious about'exhausti.ng every .avenue.avai~aable to'obtain the level of relief to  whic'h .it is ' . 

. . 
entitled.: Your &sis&ce in mdvingthe Corps tow.ard prompt and responsible action wodd, 

. . . . .  . . : of course, be- welcome. . . 

. . .. . 
. The County .is concerned. also about acti,ons. &at are more directly related to the 

- )epzirtiryht of Water ~esourc~b '  ~DWR'') obligations. Sutter Co.unty has recentiy . . 

conim&ted on the draff application~for therelicensing of Oroville Dam a i d  the a~iociatid. 
'draft~iivironmeatal ~rnpaet ~&tk.rneni .,(A copy of this.comment ltttir is atkiched):~he.. 
-.'t'hnist dfthc ~obng-:s comments addreisthe hadeguacy of the draft application to address. 

. .  . . .  
. . flood.coi~trol -. iss6es as tip* of the reGce@stsing process. The County his not received ari? : . , 

-response or positive aciion.as a result of its ~o'inmknts. -DWR is obligated to address re-: 
: . . operation of OroviHe Dam and Reservoir as pait of the relicensing effort. 

. . 

.' In addi.tion, and notwithstandihg the&& to the corps and its pbligihons or - 
" 

. . 

. . ' . tespon$ibiliti&  atma may exist virme iif the relicensing, DWR is, no~etheless,obligatedto . : 
. . 

. ,  address^ flood control issues associited:with Oroville. This letter 66nstihrted the county'i : 
:iotic& to .D% that it expects this. type of re-operabon one way or-ariother. We. would be . 

happy to.rneet with D W ~ O  discusshok best this can bkaccom~lished. ( W e  believethat . .  . the . 

. . United States Bureau of ~ecfamation is similarly obligated with respect to Shaita  am and 1. 
: . ' . hav&'onithis date'fonvarded a letter to:i(irk ~od~ers .not i f~ing him.of intenti& t6:insixe 

... . . . . 



. . . .  . . . . . . . 
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. . 
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. . 

, re-ciperatibb of Shasta Dain.so that facility, . &n . providethe level ofprot&tioii to~whieli Sitter 
. . ' County. is endtled) . . 

. . 
. . 

. ~ h e ~ ~ b u n t j ' i s ~ l s o  bbficernedabout the, wellilolown pwrcondition bf levees within 
specific poyti.ofis ofthe county for which the State.Reclamation ~ o a r d  within DWR is 
re~~6ns ib1~.  The poor:condition.of the levees constitutes a.thieat to public health and safety , 

and inhibits the fiee use of piopgrty within the Couiity which, by definition, constitutes a . ' 
~ublic.nuisa~ice and:a dangerous condifion of public property.' Civilcode sec@on 3479 

. .'.definks iiqisance i s  "[a]nything which is.injur~ous to hea lth... or an o b s k c t i ~ n  to the free . 
;s.e of property, sb as tdi*te$ere with.the cdmfbitab1e.-enjdirnent of life or prop Erty...." . 
CivilCo'de s~&on348Odefini%a pu6Iic .nuhnce as "one which affects at:the iam&me an . 

entire ~o&nihnity'brneikhb;o*d, oi aqy considerable iumber of persons, although the 
kxtent of the a r i n o y a ~ c e o r . ~ a ~ a g i  iriflictedupon individuals may be uneqtial." The 

. remedies. against a.public nuisance are indictment;a civil'action or abatement. : (CiY. Code, 
. $3491.) kny  public , . body,.such.as the-County, may.:abate xpublic nuisance. .(Civ. code, - . 

.§ 3494.) " 

. . 

.We are a ~ $ ~ :  that Government ode:section.830:6 provides.immuriity:Bgainst 
liability fora  dan'gerous'condition of public property for c&rtain'gov&nment activities.'  his 

- . irnmunity'is . not unlimited por i s  it perpetual, "Once the involved public entity has. actual:or 
cogsfiuctiw $~otici that.thepjan or design has, under 6hhanged physical conditions, prodiced . . 

'.a dang&rois cond'ition of property, the.entity must act reasonably to cdmct or ' 
alleviate the.hazard."  aidwi win v. State (1.971) 6 Cal.3d 424.) Even where a plan or design . 

. df a constmt6bn or improvement'to public prdperty.has been shown to have been reasonably ' 
dppioved in advahce:or prepared in conformity with standards previously approved as being 
'safe, i f  its actual opcratiop under chaiged physical conditidns prbduces a- d&erous 
conditiokof public property. ind bauses injury, the pul ic  entity does not retain the statutory - . 

.immunity conferrk-d by Government Code section 830.6. (Id;.) In Pateho v. Srhre (20033 
.' . , -113-Cal App. 4th 998jrfhe court found thathefailure.of'thesta(e tto' maintain Ieyeesthit-it -. 

' .:~ew:.w&?d . . n&peifDG!& . diSigign . .  breicbed its dGq to pers&n~.&h&rc pipe6 
. . .  

damaged i~:forinkdth'6tiasis'of an &verse condemnati6n actionlor d a m a ~ e ~ . c a u s ~ d  by.a '.. 
. - 5rkach of theLinda leveeid me 1986 flood. ~ l ihough the immunity provided by section . 

. . 
' 8306  continues for a reasonable period after notice that the public property no longer . 

confoims to Lhe design sufficient.to allow the entity to obtain fundsfor the repair,.thi . 

reasonah~e periyl.irriot endless. Here there are numerous studies done by DWR andby. 
. . athers of which D%VR is aware documeritingthe poor condition of MvEE$%ithin ~jxcific 

portions of thkCourity.ind the proper means to .fix the Ievkes to bring them within .the 
standards to which they were'~onginally constructed. These studies i re  niahy years old; p t .  

. .  . very'little hasbeen done to:make the.levees in the County safe. Moreover,'DWR has never. 
provided adquate ivarni.figs of the dangerous condition of the levee syste'm. The $cent 

- breach. sf the leveenear Holt; i t  time.ofiow water, emphasizes the pd6r conditi6.j-1 orthe 
. Ikves and- thh need to bring the levees up to snuff In this regard,DWR may not avoid its 

responsibility merely through an attempt to shift obligations.and burdens to local interests. 



. . . - . . .  . ,  . . . . . . . . .  . . .  . . . . - . . . . 

~ h c  &od<k&i.&. serious &d.it has & ~ e ~ d e d ~ & i s i & & b ~ ~  I:qOijfce'S, .. - .. - ' . 

Fsal ahd ni@n$o.~er, to.the.study 6f thesepr~blerns. ~h&!Coiliity is wilvilling.to-..~~t..t~ * . . 

. .  ..discuss these:niatters id ordki to obtain a reisonaue and p r ~ m p t i e d ~ i i L ~ o t ~ i . ~  mitier; . . . .  A, 

. . NondthtIqs< t h ~  Caunty.has few d$ti'oris and intexids to por~ii& all'4ppid$riati= me'ais to . ' . 
. . . .  . bbiain a reasonable level. 9f 'pr~tection and relief. . . . . . . 

. .  - .  . . 
- I will call yoi  inthe near future to 4ei up ameeting, which.wou~b.i&lide ' . . - . - . . . .  

. .  - .  represeiititives 6f .~ime; .~ount~, .  . . . . .  to.djscurs the issue& riikid:in.fhk l&ir beforet&ing Ay . :. . . .  . . _ _ - . .  
. .further action, In the mezintime,plkase do n&ieii tate to &?itact .&e:.ij-jou,havt:.ini -. . .: . . .  . . .  . . . . . . . . . . . .  . . . . . .  qu6sti~r& o&eed.additionG . informatio*. , . .  . . . . .  :. . . . _ . _  . -  - . . .  

. . . . .  . . . . . . .  .-L . 
. . _  . ' I 

. . ' .: - .  
. . 

. . .  
:: . . . .  . - 

. . 

. . . . . . 
. ' . . . .  . . 

. . . Special LegiI Counsgl 
I .  -_.. .- . . . . . - 

. . - county of Suttei- . . 
I 

. . .  . CC: Sutter~ounty Board of Supervisors 

. . Larry T. Comhs, Suttei county ~dministrativ; 0ff i~er  -. 

Ron  rickso on,. ~ u t t i r  Caunty- Counsel 
. .  





October 24,2005 

. .  

L.ester Snow, Director 
State of California 
Depamnenr of Water ~ e s o k c e s  . .  . 

P.O:Box 942836 . . 

. \Sacramento, CA 91236 . . 

Re: Flood Conuol - Yuba and Feather Rivers 

Dear Lester: 

. The undersigned public agencies.and political subdivisions are responsible for - 
cooperating with the Federal Governmeht and the State of California in providing flood 
protection to hundreds of thousa~ds of the State's citizens occupying portions of the 
Sacramento Valley dournsueam of Oroville Dam and Reservoir (Oroville). .The purpose 
of this letter is to enlist the support of the State Department of Water Resources (DJVR) 
in taking a series of steps involving the operation of Oro\iille that would improve this 
coordinated flood risk manapmeit effort. These steps, which are described in detail 
below, include: 

Joining the undersigned in issuing the attached letter to Colonel Ronald N. 
Light, Sacramento ~ i s & c t  Ektgineer, U. S. ..Amy Corps of Engineers (Corps), 
requestin2 the Corps to exercise its statutory duty under Section 7 of the Flood 
Control Act of 1944 to re~ise  the water control plans for Oroville and for 
Yuba County Water Agency's Ken1 Bullards Bar Reservoir F e w  BuUards 
Bar) to account for the changed conditions since the publication of the 
currently effective plans. 

 evel lob in^ and implementing a plan to augmeht the storage space available 
for controlling large floods in the Feather River basin by evacuating 
Thermolito Afierbay (Thexmolito) in advance of forecasted peak inflows to 
Oroville so that the evacuated space can be used in conjunction with Oroville 
for peak flood detention. . 

. . . . Ensuring that local agcncies responsible for emergency flood response 
activities in the levee-prorected floodplains downstream of Oroville have 
access to the most timely information on forecasted and observed river aid 

. . 1160 CIVIC CENTER BLVC. 
YUBA CITY; CALIFORNIA 95993 

(530) 822-71 00 
1530) 822-71 03 FAX. 
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stream flows during flood events in tbe. F.eather River and Yuba River 
watersheds. - 

Water Control Plans 

The core concern regarding the cui-rent water control plans for Oroville and Kew 
Bullards Bar is the fact that construction of Marysville Resenroir, which is an assumed 
condition of these plans, has never occurred. This unfulfilled assumption dictates an 
operational regime for Oroville and h-ew Bullards Bar that diminishes the level of flood 
protection that could be provided by these facilities. As set forth in the attached letter to 
Colonel Light: the Corps needs to revise the cunenr water control plans for these 

: facilities to permit the kind of operational flexibility that is needed in the absence of 
-Mar);sviJle Reservoir. Specifically, flexibility is needed with respect to allowable rates of 
change for reservoir outflo\vs, required release rates under the current Emergency 
Spillway Release Diagrams for Orotille and Yew Bullards Bar, and coordination of the 
flood control operations at both facilities based on improved weather forecasting and 
updated specifications for collecting stream gauge data. 

The undersigned believe such operational improvements are long overdue. In 
order to secure these improvements, which rest almost entirely within the authority of the 
Corps, iris imperative thar the affected local and state interests speak with a single voice 
as reflected in the attached letter to the Corps. The undersigned agencies recognize tha~ 
the Corps is currently engaged with DNR, the h'ational Weather Sentice, and the Yuba 
County Water Agency in the Forecast-Coordinated Operations project; however, this 
project is a multi-year program which has only recently been initiated. Accordingly7 we 
request that DWR to join us as a signatory to this letter. 

Thermolito Afterbay 
I 

I 

I In c o ~ e c t i o n  with the operational jmprowements discussed above, the 
undersigned also believe that th'e risk of flooding downstream of Ororcille could be 
reduced by using the storage capacity available at T h m l i t o  for peak flood detention in 
connection -4th very large flood events. This could be accomplished through early 
evacuation of water stored in this space based on forecasted peak inflows to Oroville. 
The additional srorage capacity would increase D1VR7s flexibility in responding to large - 
flood arents and reduce the risk of having to make releases fiom Oroville that might 
higger downstream l e ~ e e  failures. In light of DNR's ongoing effort to renew its license 
for the hydropower operation at Oroville, the undersigned believe thaftliisis-a 
particularly appropriate time for DWR to develop a plan and implementation schedule for 
using Thermolito in the proposed manner. Accordingly, we request that DWR to make 
clear its intention to produce such a plan and to provide a timetable for ils completion and 
implementation. 
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. . 
, ' Eme~ency R&ponse~ctivities . 

Several of the undersigned agencies are responsible for emergency response 
activities in the levee-protected floodplains dibwnstream of Oroville. In order to 
effectively discharge these rwponsibilities, the responders must have access to timely 
infomation on forecasted and observed watershed -off conditions. Such access is - 

- currently impeded due to overly broad confidentiality procedures, inefficient information 
sharing systems, or inadequate gauging facilities. The undersigned believe that many.of 
these deficiencid are being addressed through appropriate cooperative efforts at the state 
.and local level. Accordingly, we mquest that D'WR continue to work with the affected 
local emergency flood responders to develop and implement a plan to improve local 

: acoess io timely information on watershed run-off conditions. 

The undersigned believe that the matters discussed herein are urgent and worthy 
of an immediate response fiorp DN%. Accordingly, we invite you or p u r  designated 
represenrative to-meet with us at the earliest practicable date to discuss your response to 
our requests, Toward that end, we would appreciate your contacting Svtter County 
through the office of Larry Combs, the County's Chief Executive Officer, to anange the 
proposed meeting. 

Very truly yours, 

I 

Dated- &J 2 6 u r  BY 
~ M o r n b s ,  County Admiistrator 

..- 

&' - Rs;'- 6.J- Dated: / h- 
' ~ i l l  ~am~ton,'~'eneral Wlzhger 
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. . 
. . 

. . 

natted: 11- 2% of . . 

""J 

Dated: - )[\ - 
. . 

% e g y  chi n of t h e  Board . . 

. , 
i . . .  W A  COUNTY WATEp AGENCY . . 

' 7 
( v7./5&l,9 Dated: /T .- 2'-& dL-, By: 

Curt Aikens, General Manager 

CITY OF MARY SVILLE 

-2 -o (  . Dated: // By: 

Dated: I/'J -0.5- By: < 2 ~ A * .  d !  
Richard Webb, General Manager 

SAClU2WhTO AREA FLOOD COhPTROL 
AGENCY 

' 4 /  0.5. . '73.-< Dated: ( I By: . . 

'Stein Buer, Executive Director . 
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December 19,2006 

ELECTRONIC FILING 

Magalie R. Salas, Secretary 
Federal Energy Regulatory Commission 
888 First Street, N.E. 
Washington, D.C. 20426 

Re: Comments on DEIS for the Oroville Facilities, FERC Project No. P-2100 

Dear Ms. Salas: 

This letter is submitted on behalf of the County of Sutter, City of Yuba City, and 
Levee District No. 1 of Sutter County (collectively "Sutter County"), and provides 
comments regarding the draft environmental impact statement ("DEIS") for the Oroville 
Facilities, FERC Project No. P-2100. Sutter County's comments, which are set forth 
below, focus on the failure of the DEIS to adequately address flood control issues 
associated with the Oroville Facilities project. In summary, ( I )  FERC's failure to address 
the flood control issues raised by Sutter County and other parties violates section 10(a)(l) 
of the Federal Power Act; and (2) the DEIS is fatally flawed because it lacks adequate 
analysis of the environmental consequences of flood control issues associated with the 
Project. 

A. The Federal Power Act Requires FERC to Adopt Licenses Containing Terms and 
Conditions Addressing Flood Control Issues . 

The DEIS contains no analysis of flood control issues associated with the Oroville ' 

Facilities based on the erroneous claim that "[b]ecause the Corps is pfimanTy responsible 
for flood control operations, these issues are outside of the FERC relicensing process." 
DEIS at 75. This faulty assumption is unsupported by citation to any legal authority. In 
fact, the Federal Power Act mandates that FERC exercise its judgment in adopting a 
licensing order that "will be best adapted to a comprehensive plan for . . . flood control," 
and FERC "shall have authority to require the modification of any project .. . before 
approval." 16 U.S.C. 5 803(a)(l) (emphasis added). 
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Through the plain language of Federal Power Act, Congress has directly spoken 
to FERC7s duty to adopt licenses that address flood control. Although neither cited rror 
discussed in the DEIS, other statutes and regulations are relevant to flood.control at the 
Oroville Facilities, but none preempt the express mandates of the Federal Power Act. In 
particular, provisions of the 1944 Flood Control Act direct the Army Corps of Engineers 
("Corps") "to prescribe regulations for the use of storage allocated for flood control or 
navigation at all reservoirs constructed wholly or in part with Federal funds provided on 
the basis of such purposes, and the operation of any such project shall be in accordance 
with such regulations." 33 U.S.C. 5 709. Regulations subsidiary to the 1944 Flood 
Control Act require the Secretary of the Army to develop a water control plan for the 
operation of such reservoirs, and to revise the water control plan to reflect any "changed 
conditions." 33 C.F.R. $ 208.1 l(10). In 1970, the Corps prepared a water control plan 
for the Oroville Facilities which is entitled, "Report on Reservoir Regulation for Flood 
Control" (1970 ~ e ~ o r t ) . '  Thus, while the statutes and regulations authorizing the Corps ' 
to prepare a water control plan for the Oroville Facilities are relevant to the FERC 
licensing process, FERC is also obligated to independently address flood control issues in 
the license and, importantly, to analyze the environmental impacts of flood control 
matters in the DEIS. 

Sutter County and other parties have previously submitted comments to FERC 
describing FERC's duty to address flood control in the license. FERC7s apparent failure 
to even consider the flood control issues and actions raised by Sutter County means this 
is not a situation where FERC has reached different conclusions than Sutter County, but 
supported its conclusions with findings of fact. Instead, a FERC argument that it lacks 
jurisdiction to consider flood control matters relevant to relicensing the Oroville Project 
and its further failure to, in fact, discuss flood control issues and reach reasoned legal 
conclusions supported by findings of fact is an arbitrary and capricious interpretation of 
Federal Power Act section 10(a)(l), under even the most deferential application of the 
test outlined in Chevron U.S.A., Inc. v. Nafural Resources Defense ,Council, Inc., 467 
'US. 837,842-843 (1984). As a consequence, section 10(a)(l) of the Federal Power Act 
will have been violated. 

I 
I B. History of the 1970 Report and Associated Flood Control Issues 

At the time the 1970 Report was written, a project on the Yuba River known as 
the Marysville Dam had been authorized but not yet built2 Marysville-Dam was 
expected to provide an additional measure of flood control regulation on the Yuba River 
before its confluence with the Feather River. This would have provided additional 
regulation of peak flow conditions on the Feather River, when Marysville Dam was 

1 Pertinent pages from the 1970 Report are attached hereto as Exhibit A. 
- Marysville Dam was authorized by the Flood Control Act of 1966, Pub. L. No. 89-789,80 Stat 
1405 (1966). 
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operated in conjunction with other facilities on the Yuba R i ~ e r . ~  Accordingly, the 1970 
Report prescribed two sets of operating rules for Oroville: a set of "p&manent" rules for 
when MarysvilIe Dam was complete, and a set of "interim" rules to be followed before 
Marysville Dam was in place. 

The "permanent" rules for flood control contained in the 1970 Report called for a 
750,000 acre-foot flood pool in Oroville Reservoir, in order to keep overall Feather River 
flows within downstream channel capacities both above and below the confluence of the 
Yuba ~ i v e r ?  At the same time, however, the "interim" rules (in place until the 
construction of Marysville Dam) provided for "surcharge" operations at Oroville Dam 
which could temporarily increase the available flood pool in Oroville Reservoir to over 
900,000 acre feet. These surcharge operations would occur, when necessary, by reducing ' 
flows from the main gated spillways as the reservoir filled during a flood event, creating 
up to ten feet of surcharge above the ungated spillway. In effect, the "interim" rules 
substituted Oroville's ungated, emergency spillway for the dam's gated, main spillways 
as a temporary measure to boost flood control capacity until Marysville Dam could be 
buik5 

Marysville Dam was never built. As such, the Yuba River's flow into the Feather 
River at Yuba City is not as regulated as was expected at the time the 1970 Report was 
generated.6 In the meantime, for more than thirty-five years a set of "interim" flood 
control rules has been applied to the operation of Oroville, resulting in an increased risk 

3 Other facilities on the Yuba River include New Bullards Bar Reservoir, which controls about 36 
percent of the Y uba River drainage. See 197'0 Report at 3. The remaining 64 percent of the Yuba River 
drainage is uncontrolled, without the addition of Marysville Dam and Reservoir. As the Corps put it in the 
1970 Report, "[clomplete protection on the Yuba River is not possible without the authorized Marysville 
Reservoir." Id. 
4 The intent is to keep flows to a maximum of 300,000 cubic feet per second ("cfs") below the 
mouth of the Yuba River, because the channel capacity of the Feather River levees there is 300,000 cfs. 
5 Both sets of operating rules for Oroville Dam and Reservoir are contained in two diagrams 
contained in the 1970 report known as the "Flood Control Diagram" and the "Emergency Spillway Release 
Diagram", respectively. See Exhibit A, 1970 Report, Charts A-1 and A-2. 
6 The County has engaged the licensee since at least 1997 on the subject of the flood control 
operations of Oroville Dam and Reservoir. See letter from StuartSomach, Special Legal Counsel to Sutter 
County, to David Kennedy, Director of the Department of Water Resources ("DWR) (Aug. 28, 1997), 
attached hereto as Exhibit B; see also letter from Donald B. Gilbert, Special Legal Counsel-to Sutter 
County, to David Kennedy (Sept 12, 1997), attached hereto as Exhibit C. Most recently, Sutter County has 
diligently engaged the licensee on flood control operations within the specific context of the relicensing 
process, without result. See letter from Stuart Somach, Special Legal Counsel to Sutter County, to Rick 
Ramirez, Program Manager, Oroville Facilities Relicensing Program (June 30,2004). attached hereto as 
Exhibit D; see also letter from Stuart Somach to Lester Snow, Director of DWR (July 26,2004), attached 
hereto as Exhibit E; letter from Larry T. Combs, County Administrator, and eight other local signatories, to 
Lester Snow (October 24,2005), attached hereto as Exhibit F. Sutter County has also met with Lester 
Snow on two occasions prior to the filing of this petition. 
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that its emergency spillway will be used to effect flood control. While the surcharge 
operations involved in the interim flood control regime may not pose a risk to dam safety, 
they certainly pose a reduced flood control capability at Or~viI le .~ It is self-evident that 
the use of the "surcharge" space above the emergency spillway crest removes any 
flexibility that Oroville Reservoir may have to account for unforeseen circumstances in 
the floodplain below. 

Moreover, there is circumstantial evidence that the storage boost or surcharge 
provided by the interim operating rules creates no real flood storage. During the 1997 
New Year's flood, DWR increased releases above the objective maximum release called 
for in the 1970 Report, even though storage never reached the surcharge space above the 
ungated-spillway crest.' The 1997 experience shows that whatever the Corps' plan for 
"interim7' operations was in 1970, and in spite of the theoretical 900,000 acre-feet of 
storage that can be counted on due to surcharge operations, the "interim7' plan is simply 
not workable when the licensee has demonstrated a hesitancy to use the emergency 
spillway in major flood events. It bears repetition that the 1997flood event shows that 
the licensee will exceed design release flows of 150,000 cfs before the surcharge storage 
is exhausted. In the case of the 1997 flood event, levee breaks downstream underscored 
the inadequacy of this state of  affair^.^ 

An additional element of'concern that must be addressed as part of the current 
FERC proceedings is the effect that operation of the Oroville Dam and Reservoir may 
have on downstream levees. The hydroelectric releases licensed or relicensed in these 
proceedings, as well as the water supply conveyance utilizing the Feather River, create a 
flow condition on the Feather River not contemplated when those levees were first 
constructed and subsequently engineered and maintained. The licensee and its contractor 
receive the benefit of the conveyance and use of the levee system on the Feather River 
during times when, but for their actions, little flow would exist on the Feather River. . 
Conskquently, they must be made to also bear the burden of maintaining those levees, 

7 Neither the County, City, nor District discount the issues raised by Friends of the River, the Sierra 
Club, and the South Yuba River Citizen's League. In particular, the county, City, and District concur that 
the surcharge operations ultimately pose a great risk of downstream erosion and damage due to utilization 
of the ungated and unarmored emergency spillway. 
8 Indeed, DWR notified the City of Oroville, Sutter County, and Yuba County that evacuations 
could be imminent due to full pass-through (i.e., uncontrolled releases) at the dam. Yet reservoir storage 
peaked at 200,000 acre-feet below the gross pool. The conclusion is inescapable that DWR did not intend 
to operate the dam to the fuI1 amount of surcharge storage, making the approximately 150,000 acre feet of 
additional surcharge storage highly questionable as actually usable flood control space. 
9 The County, City, and District acknowledge that the licensee is currently engaged with the 
National Weather Service, the Corps, and the Yuba County Water Agency in a Forecast-Coordinated 
Operations project for the watershed that may ultimately result in recommendations for the update of the 
1970 Report. This is a positive development. However, the project is open-ended in timeframe and 
uncertain in outcome, and is being overtaken by the current relicensing process. 
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including the incremental degradation of those levees caused by high summer and fall 
flows, through the flood related operations described above. 

I 

C. Even if FERC Does Not Directly Impose-Flood Control Measures, FERC Should 
Order the Licensee to Consult with the Corps on Suecific Flood Control Issues 

Harmonizing the flood control laws found in the Flood Protection Act of 1944 
with the mandates on FERC contained in section 10(a)(l) of the Federal Power Act is 
probably best accomplished by FERC imposing license conditions requiring the licensee 
to consult with the Corps on specific flood control issues.1° Sutter County requests, . 
therefore, that FERC: 

I 1. Issue a relicensing order, consistent with FERC7s duty under section 10(a) 
I of the Federal Power Act, which directs the licensee to make a formal request to the 
I 

Corps that the Corps immediately develop a revised operational plan for Oroville to 
establish flood-control management on the Feather River system that accounts for the 
absence of MarysviIle Dam and full regulation of the Yuba River, without the necessity 
for surcharge operations of or at Project 2100-52 above the ungated spillway; 

2. Issue a relicensing order, consistent with the Commission's duty under 
section 10(a) of the Federal Power Act, which directs the licensee to investigate the 
adequacy and structuraI integrity of Oroville Dam's ungated auxiliary spillway that may 

I 

1 currently pose a risk to the Project facilities and downstream levees in Sutter Coupty in 

I the event extreme flood releases are required, as recently experienced in flood release 
events of 1986 and 1997, and to take all necessary actions to correct any identified 

1 deficiencies in this regard; 

3. Issue a relicensing order, consistent with the Commission's duty under 
section 10(a) of the FederaI Power Act, which directs the licensee to investigate the 
adequacy and structural integrity of levees on the Feather River, in the context of its 
hydroelectric, water supply and flood control operations and to repair, replace and 

, maintain those levees to provide appropriate levels of flood protection, in light of license 
I 

operations; and 

I 

4. Issue the above orders in the event the licensing action is delayed and 
annual licenses become necessary under section 15 of the Federal Power-Act for the 
continued operation of the Oroville facilities. 

10 This proposed course of action does not relieve FERC of its aforementioned duty to perform a 
reasonable analysis of the environmental consequences associated with the existing flood control protocol. 
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D. The DEIS Is Fatally Flawed Because It Fails, to Analyze and Discuss the 
Environmental Consequences of Flood Control Issues Associated with the 
Oroville Facilities 

The National Environmental Policy Act ("NEPA") has two main objectives: 
(1) environmental damage; and (2) ensuring that agency decisionmakers take 
environmental factors into account. See 42 U.S.C. $4321; Robertson v. Metkow Valley 
Citizens Council, 490 U.S. 332,349 (1989). 'The primary purpose of an environmental 
impact statement is to serve as an action-forcing device to insure that the policies and 
goals defined in the Act are infused into the ongoing programs and actions of the Federal 
Government." 40 C.F.R. 9 1502.1. "By focusing the agency's attention on the 
environmental consequences of a proposed project, NEPA ensures that important effects 
will not be overlooked or under-estimated only to be discovered after resources have 
been committed or the die otherwise cast." Robertson, 490 U.S. at 349. 

.2 

NEPA mandates that the DEIS analyze the environmental consequences of each 
proposed alternative project. 40 C.F.R. 3 1502.16. This section of the DEIS "forms the 
scientific and analytic basis for the [comparison of alternatives]." Id. The DEIS must 
analyze direct, indirect and cumulative impacts of the proposed alternatives. Id.; see also 
Natural Resources Defense Council, et al. v. United States Forest Service, et al. 
("NRDC"), 421 F.3d 797, 815 (9th Cir. 2005). In the Ninth Circuit, the sufficiency of 
this analysis is determined under the "rule of reason." NRDC at 810, n.27. 

The DEIS is legally insufficient because it fails to analyze the environmental 
consequences of flood control operations at the Oroville Facilities. B R C  erroneously 
attempts to justify not performing this analysis based on the claim that the Corps is 
responsible for flood control regulation. Regardless of whether the provisions of the 
1944 Flood Control Act - or any other legal authority - somehow nullifies the plain 
language of section 10(a)(l) of the Federal Power Act and the Corps has the only 

Y - authority to implement flood control measures at Oroville, FERC is still required to 
analyze the environmental consequences of flood control operations at the Oroville 
Facilities. 40 C.F.R. 9 1502.16. Under the rule of reason, this effort would require 
analysis of the issues highlighted by Sutter County (e.g., Marysville Dam, "interim" 
operations criteria, etc.), and recent reports that address relevant flood control matters 
(e-g., 2002 Sacramento and San Joaquin River Basins Comprehensive Study; Yuba 
County Water Agency Technical Memoranda 2002a and 2002b; Yuba-Feather River 
Forecast-Coordinated Operations Program; and environmental review documents 
associated with the Yuba-Feather Supplemental Flood Control Project). 

In conclusion, major flood events on the Feather River system were recorded in 
1950,1955,'1986 and 1997. In the New Year's flood of 1997 alone, more than 250 
square miles were flooded, resulting in nine deaths, the damage or destruction of almost 
20,000 homes, and an estimated $1.8 billion in economic losses. California courts have 

- found the State at fault for this lack of reasonable flood protection. Paterno v. State of 
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California, 113 Cal.App.4th 998 (2003). Sutter County's now decade-long effort to 
compel new flood protection protocol at the Oroville Facilities has been largely ignored. 
In this context, the DEIS'S failure to even analyze the environmental consequences 
associated with the existing flood protection protocol was shocking to Sutter County. 
While DWR earns billions of dollars from energy generation over the life of the proposed 
FERC license, Sutter County will be at flood risk from Oroville's operations. This 
situation is unacceptable. Sutter County respectfully requests, therefore, that FERC 
perform the additional analysis described above and then iecirculate an amended DEIS. 
In addition, Sutter County requests that FERC take the four actions described above to 
require DWR to consult with the Corps and downstream flood control stakeholders in 
Sutter County on these important flood control matters. +zm 

Stuart L. Somach 
Attorney 

SLS:sb 

. Encl. (Exhibits) 

cc: Official Service List 
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CERTIFICATE OF SERVICE 

Pursuant to Rule 2010 of the Rules of Practice and Procedure of the Federal 

Energy Regulatory Commission, I hereby certify that I have this day caused the foregoing 

document to be served upon each person designated on the official service list compiled 

by the Secretary in this proceeding. 

Dated at Sacramento, California, this 19th day of December, 2006. 

Stuart L. Somach 
Somach, Simmons & Dunn 
A Professional Corporation 
813 Sixth Street, 3rd Floor 
Sacramento, CA 958 14-2403 
Email: ssomach@lawssd.com 
Telephone: 9 161146-7979 
Facsimile: 916-446-8 199 
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.OROV I LLE DAM AND RESERVO I R 
F E A T H E R  R I V E R ,  C A L I  F O R N l A  

P E R T I N E N T  DATA 

GENERAL 

Drainage area . . . . . . . . . . . . . .  3,611 sq mi Maximum f lows a t  damsi te 

Flows a t  damsi t e  1907 (est imated) . . . . . . .  230,000 c f s  . . .  Mean annual n a t u r a l  (1912-1957) 4,138.000 ac - f t  1955 . . . . . . . . . . . . .  203.000 c f s  
Mean annual p r o j e c t  impaired 1964 . . . . . . . . . . . . .  250,000 c f s  

(1921-19541 . . . . . . . . . . . .  3.490.000 ac- f t  Standard p r o j e c t  f l o o d  . . . .  W ,000 c f s  
Sp i l lway  design f l o o d  . . . . .  720.000 c f s  

OROVILLE DAM AHD RESERVOIR 

Main dam (Ea r t h  and r o l l e d  r o c k f  i l l , )  Rpssrvoi  r 
Cres t  e l e v a t i o n  . . . . . . . . . . . .  922.0 f t  E l  s va t  i on 
Freeboard, above s p i l l w a y  design Min imumpowerpoo l  . . . . .  6 4 0 . 0 f t  

f lood  pool . . . . - . . . . . . . .  5.0 f t  Flood c o n t r o l  pool  (bo t tom)  . 848-5 f t  
Maximum he igh t  . . . . . . . . . . . .  770 f t  Gross pool . . . . . . . . .  900.0 f t  
Crest  leng th  . . . . . . . . . . . . .  6.920 f t  Sp i l lway  des ign  f l o o d  poo l  . 917.0 f t  
Cres t  w id th  . . . . . . . . . . . . . .  50.6 f t  . . . . . . . . . . .  Downstream s l ope  2:1 Area . . . . .  Upstream slopes 2.2:1, 2.6:1, 2.75:l M in imumpowerpoo l  5 , 8 3 8 a c r e s  . . . . . . .  . . . . . . . . .  T o t a l  excavat ion  6,050.000 cu yd Gross pool 15,800 a c r e s  . . . . . . . . . . .  
T o t a l  embankment volume 80.000.000 cu vd Sp i l lway  des ign  f l o o d  pool  . 16,730 a c r e s  . . . . . . . .  . - . - 

Spi 1  lway Storage capac i ty  . . . . .  1 ~ l o o d c o n t r o l  o u t l e t  ( i n  r i g h t  abutmentl Minimum power pool  852,200 a c - f t  . . . . .  S i l l  E l e v a t i o n  . . . . . . . . . .  813.6 f t  Flood con t ro l  pool  2,788.000 a c - f t  . . . . . . . . .  Gross pool 3,538,000 ac - f t  

i Top-seal r a d i  a1 gates Sp i l lway  des ign  f l o o d  pool  . 3,814,000 a c - f t  
Humber and s i z e  . . . . . . .  8 - 17.6' x 33.0' 

I O u t l e t s  %- 

. . .  . . . . .  
Maximum re lease (Rese rvo i r  a t  

s p i l l w a y d e s i g n f l o o d p o o l ) .  2 9 6 , 0 0 0 c f s  Locat ion Pal ermo o u t l e t  
Tunnel i n  l e f t  abutment 

Chute l eng th  . . . . . . . . . . . .  3.055 f t  E leva t ion  . . . . . . . . .  551.25 f t  . . . . . . . . .  Chute w id th  . . . . . . . . . . . . .  178.7 f t  Valve 12 i n  4 ho l l ow  cone 
Chute wa l l  h e i g h t  . . . . . . . . . .  20 t o  27 f t  Capac i t y  . . . . . . . . .  40 c f s  

mergency s p i l l w a y  ( I n  saddle on r i g h t  abutment) R iver  o u t l e t  . . . . . .  . . . . . . . . . . . .  Cres t  l eng th  1.730 f t  Locat ion D i ve r s i on  t unne l  Ho. 2  
Crest  e l e v a t i o n  . . . . . . . . . . .  901.0 f t  E leva t ion  . . . . . . . . .  228.0 f t  
Maximum re lease . . . . . . . . . . .  350.000 c f s  Valves . . . . . .  2 - 54 i n  0 h o l l o w  cone . . . . . . . . .  To ta l  excavat ion  3,271,000 cu  yd  Capacity 5.000 c f s  . . . . . . . . . . .  

. . . . . . .  To ta l  volume o f  concre te  157.000 cu yd  

Power p l a n t  
(underground i n  l e f t  abutment) 

Capaci ty . . . . .  644.250 kw 
No. of t u r b i n e s  . . 6 ( 3  r e v e r s i b l e ]  
Annual ou tpu t  . . .  2.475,000,000 kw-hrs 

Dams and r e s e r v o i r :  0  i v e r s  i on , Forebay A f t e rbay  

Type . . . . . . . .  Concrete g r a v i t y  E a r t h f  i 11 E a r t h f i  11 
C res t  e i e v a t i o n  . . .  233 f t 231 f t  142 f t  
He igh t  above streambed . . 143.0 f t  71.0 f t  37.0 f t  
Reservoi r a rea  . . .  330 acres  600 acres 4.550 acres 
Reservo i r  capac i t y  . 13,300 a c - f t  11 ,800ac - f t  57 ,000ac - f t  
Spi  11 way capac i t y  646,000 c f s  10,000 c f s  Hone 

Power P lan t  
( a t  Forebay Dam) . 

Power Canal 
(2.5 mi. l o n g ]  

. . .  Capac i ty  . . . . .  115.100 kw Capaci ty 17,000 c f s  
Ho. o f  t u r b i n e s  . . 4 ( 3  r e v e r s i b l e )  . .  Annual ou tpu t  .383.000,000 kw-hrs 

SUBS ID I ARY DAMS 

Pa r i sh  Camp B idwe l l  Canyon Feather R i ve r  
Sadd 1 e Sadd 1  e  F ish  B a r r i e r  

Type . . . . . . .  E a r t h f i l l  Ea r t h f  i 11 Concrete g r a v i t y  
. . . .  M a x - h e i g h t  2 7 f t  47 f t  75 f t  

C res t  e l e v a t i o n  . . 922 f t  922 f t  181 f t  
C res t  l e n g t h  260 f t  2,270 f t  600 f t  
Volume . . . . . .  11,000 cu y d  175.000 cu yd 11.823 cu yd 

, . 

Xevised Aug 1969 
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F l  ELD OlV lS lON 916-534-2413" 

OPERATIONS SECTION 916-534-2322'' 

DEPARTMENT OF WATER RESOURCES 916-445-6582 
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REPORT ON RESERVOIR REGULATIOIV 
FOR FLWD CONTROL 

OROVILLF: DAM AND RESERVOIR 
FEATHER RIVER, CP;LIFORMA 

c m  1 - m m m  INFORMATION 

1. AUTHORITY AND SCOPE 

a. This report on reservoir regulation fo r  flood control, Oroville 
Dam a d  Reservoir, Feather River Basin (a  major t r ibu ta ry  to Sacramento 
~ i v e r ) ,  California, i s  an appzndix t o  the Master Manual of Reservoir 
Regulation, Sacramento River Basin, California, and i s  prepared in  ac- 
cordance with instructions contained in  ER 1110-2-240, EM 1110-2-3600, 
and EC 1110-2-67, which pertain t o  requirements fo r  reports on reservoir  
regulation for  projects subJect t o  the provisions of Section 7 of the  
Flood Control Act of 1944 (58 Stat .  890). The pert inent portion of t h a t  
ac t  reads as  follows: 

"Hereafter it shall be the duty of the Secretary of War t o  
prescribe regulations for  the use of storage al located for 
flood control or  navigation at  a l l  reservoirs constructed 
wholly or i n  part with Federal f'unds provided on the basis  
of such purposes, and the operation of any such project  
shall be i n  accordance with such regulations. . ." 

b. This report covers present conditions which include Oroville 
Reservoir and New Bullards Bar Reservoir, and w i l l  cover future conditions 
a f t e r  completion of Marysville Reservoir. It contains descriptive in-  
formation about the project, the method of operation, and the  prescribed 
regulations for  flood control operation. Location of the  project i s  
shown on Chart 1. A portion of thz material used i n  preparation of t h i s  
report and some of the charts showing features of the  project  were fur-  
nished by the State of California, Department of Water Resources. A 
description of the overall  Sacramento River Basin plan of flood control 
i s  given in  the Master Manual of Reservoir Regulation, Sacramento River, 
California. 

2. AUTHORIZATION FOR FLOOD CONTROL ALLOCATION 

a. A monetary contribution by the Federal Government toward the 
construction cost of Oroville 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 1958 (public Law 85-500, 
3 July 1958, 85th Congress, 2nd session). Based on the flood control 
benefits t o  be derived, 22 percent of the construction cost  of the dam 
and reservoir, exclusive of power and recreational f a c i l i t i e s ,  was a l lo -  
cated t o  flood control with t o t a l  sum not t o  exceed $85 million. The 
cost  allocation was approved by the President on 10 January 1962. 



b. A contract No. DA-04-167-CNENG~~-56 was executed between the 
United States and the State of California on 8 March 1962, and was ap- 
proved by the Secretary of the Anqy on 19 April 1962. Under the terms 
of t h i s  contract, the State agreed to construct and t o  maintain Oroville 
Dam and Reservoir, to  reserve 750,000 acre-feet of storage space fo r  
flood control, providing fo r  operation of the reservoir i n  such manner 
as w i l l  produce the flood control benefits upon which the monetary con- 
t r ibut ion was predicated, and t o  operate the dam for flood control i n  
accordance with niies and regulations prescribed by the  Secretary of the 
A q y  pursuant t o  the provisions of Section 7 of the Flood Control Act of 
1944 ( 58 stat. 890) .* 

* A draf t  of proposed flood control regulations i s  included a s  Appendix 

A t o  t h i s  report. 
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CHAPTER I1 - BASIN DESCRIPTION 

3 .  DESCRIPTION OF THE AREA. 
.. . . 

a. Feather River Basin l i e s  on the eastern s ide  of the Sacramento 
River Valley and on the  northern end of the Sierra Nevada Range. The 
location of the basin i s  shown on charts 1 and 2. 

b. Feather River, a major tr ibutary of Sacramento River, r i s e s  high 
i n  the Sierra Nevada a t  e l e k t i o n s  close t o  10,000 f e e t ,  and flows fo r  
about 200 d l e s  t o  i t s  junction with Sacramento River on the valley floor. 
Its upper reaches branch i n to  several forks: West Branch and South Fork 
l i e  on the  western slope of Sierra Nevada, North and Middle Forks r i s e  
on a high plateau eas t  of the  mountains. These streams flow i n  a gener- 
a l l y  southwesterly direction, cutting through steep rugged canyons t o  
t he i r  respective confluences with the main stream i n  t he  foo th i l l s  above 
the mouth of Feather River Canyon. Oroville Dam i s  located below the 
junction of the forks, s i x  miles above the town of Oroville. After leav- 
ing the mountains near Oroville, Feather River turns  south and flows 
through-the r i ch  agricultural  lands of the Sacramento River Valley fo r  
about 50 miles t o  its mouth at  Verona on Sacramento River, 20 miles above 
the c i t y  of Sacramento. Feather River has two main t r i bu t a r i e s  t h a t  join 
it in the  valley, Yuba River (with 1,350 square miles drainage area) at 
Yuba City, and Bear River (with 550 square miles ) a t  Nicolaus. 

(1) About 36 percent of the Yuba River drainage basin area is controlled 
by recently completed New Bullards Bar Reservoir located about 35 i d l e s  up- 
stream from the Feather River. The remining 64 percent w i l l  be uncontrolled 
area un t i l  authorized Marysville Dam and Reservoir i s  b u i l t  and put in to  op- 
eration. Complete protection on the Yuba River is n o t  possible without t h e  
authorized Marysville Reservoir. 

( 2 )  The Bear River drainage basin has a t o t a l  a r e a  of about 550 square 
miles above its confluence with the Feather River. The four exist ing res- 
ervoirs on Bear River have no storage allocated t o  f lood  control. The 
largest  of these reservoirs  is the New Camp Far West Dam and Reservoir com- 
pleted i n  1963. Studies a r e  being conducted fo r  construction of Garden Bar 
Dam and Reservoir which would have s t o r q e  al located t o  flood control.  

(3) An extensive levee system has been constructed t o  Wotect the 
Feather River flood plain downstream from Groville Reservoir. A levee ex- 
tends along the r i gh t  bank of Feather River from Hamilton Bend t o  the  mouth 
of Feather River. Levees have also been constructed along the lower reaches 
of Bear  and Yuba Rivers, around the c i ty  of Marysville and around a local  
reclamation d i s t r i c t .  The extent of the levee system i s  shown on charts 
1 and 28. 

c. The watershed above Oroville Dam drains 3,611 square miles and 
includes mountain cres ts  over 8,000 f ee t  high, mountain valleys a t  ele-  
vations as high as 5,000 f e e t  above sea level ,  deep canyons, and r o l l i ng  
foothi l l s .  Elevations range from 10,466 f e e t  at M t .  Lassen Peak to 



900 ' f ee t  at the  damsite. About 55 percent of t he  area i s  above an eleva- 
t i o n  of 5;000 f e e t ,  and only 7 percent is below 2,500 f e e t .  The following 
tabula t ion  gives xrea-elevation d a t a  f o r  Feather River Basin .above Orovi l le  
Dam. 

: Elevation : Basin Area 
Area ( f e e t  ) (sq. miles)  : (percent )  

Area above 5,000 1,986 55 

Area between 5,000-2,500 1,372 

Area below 2,500 253 

Tota l  a r e a  . l o ,  500-900 3,611 100 

The topography of t he  basin is  shown.o.n chart  3. 

d. The vegetation i n  t h e  bas in  var ies  from heavy timber growth on 
the  mountainous slopes i n  t he  wes-t;ern part  t o  a sparse cover on semi-desert 

I val leys on t h e  eas te rn  s ide.  Mixed conifers grow at higher elevat ions,  pon- 
derosa pines and hardwoods appear at lower elevations,  na t ive  brush and 
grasses  cover t h e  alpine meadows and t h e  f o o t h i l l s ,  and sagebrush spreads 
over t h e  eastern slopes. The r i c h  s o i l  of t h e  val ley f l o o r  below the  dam 
grows a grea t  va r i e ty  of farm crops. 

e .  The economy of t he  area below Oroville Dam depends on i r r i g a t i o n  
farming, l ives tock  r a i s ing ,  and on industry connected with producing and 
processing ag r i cu l tu ra l  products. The economy of the  basin above the  dam 
i s  centered around lumbering, mining, and recrea t ion  f a c i l i t i e s .  There a r e  
many small mountain communities throughout t he  basin, with more populous 
and important towns located i n  t h e  val ley,  as shown on char t  2. 

f .  Cal i fornia  S t a t e  Highway 70 (a major east-west connection) and a 
number of S t a t e  and county highways serve the  area.  The Western Pac i f ic  
Railroad t raverses  the  basin general ly  following Feather River Canyon from 
Oroville i n t o  Nevada. The locat ion of highways and r a i l road  is shown on 
char t  2. 

4. CLIMATE 

a. The climate of Feather River Basin is  c lose ly  associated with t h e  
topography of t h e  a rea  and there is  a marked difference i n  temperature and 
i n  p rec ip i t a t i on  within shor t  distances.  A de ta i l ed  discussion of topograph- 
i c  influence on cl imatic  cha rac t e r i s t i c s  of t h e  a rea  is included i n  t h e  Master 
Manual. In  general,  t he  climate of t h e  basin is  divided i n t o  two seasons: 
hot ,  dry summer l a s t i n g  from May through October, and cold, wet winter 
with heavy r a i n s  and snowfall i n  t h e  mountains from November through 



b. In the  valley below.0roville Dam the climate is temperate with 
hot summers and mild winters, without extreme temperature var ia t ions ,  
although as high as 118" F. and as low as 16" F. have been recorded. In 
the  mountainous basin above Oroville Dam temperature changes a r e  more pro- 
nounced: summer days a re  dry and m m  with 95 percent of possible sunshine 
and occasional temperatures above 100" F., but summer nights a re  cool with 
a chance of f r o s t  occurring i n  any month, especially at higher elevations. 
Winters a r e  moderately severe with minim temperatures below freezing dur- 
Fng the period from November through A p r i l .  The monthly d i s t r ibu t ion  of 
maximum, m i n i m ,  and normal mean temperatures a t  representat ive s t a t i ons  
i s  as follows: 

MONTHLY MEAN TEMPERATURES. (F. O), 

HARYSVI LLE : OROVlLLE 7 SE" : QUlNCY RS : Sl ERRAVILLE RS 

MONTH : a. 64' El. 530' : E l . 3 .409 '  , :  El. 4,975' 

: Max : Min : Normal* : Max : Min : Average : Max : Min : Normal' : Max : Min : Normal*  

January 

February 

March 

Apr i  1 

May 
June 

J u l y  

August 

September 

October 

November 

December 

Annual 6 2  6 1 49 46 

Y e a r s o f  & 57 
Record' 

* Normals f o r  a.11 s t a t i o n s  a r e  c l i m a t o l o g i c a l  normals based on p e r i o d  
1930-1960, as pub1 ished by USWB. 

* *  S t a t i o n  c losed i n  February 1961. 

Observed temperature extremes for these stations are as tabulated below: 

TEMPERATURE EXTREMES 

: MAXIMUM : HlNlHUM 
STATiON : 

: WONM : F0 i MONM : F0 

Marysvi  11 e Ju l y  118 December 16 

O r o v i l l e  7 SE August 115 December 16 

Quincy RS J u l y  106 January -28 

S i e r r a v i l l e  RS Ju l y  104 January -34 



c. Normal annual precipi tat ion over Feather River Basin varies great ly as  
i l l u s t r a t e d  on chart 5, ranging from about 15 inches on the  portion of the  basin . 
draining the  eastern slopes of the  Sierra Nevada t o  close t o  90 inches over 
the higher r idges on the western slopes near the headwaters of West Branch and 
North Fork of Feather River. Precipitation during the winter season normally 
f a l l s  as r a i n  at elevations below 5,000 f e e t ,  and as snow a t  higher elevations, 
although during major warm storms ra in  may fall over the  en t i r e  basin. About 
88 percent of annual precipi tat ion i n  the  valley, and close t o  85 percent i n  
the  mountains, occurs during the November-April period. During the  summer 
months precipi tat ion r e s u l t s  from isolated thunderstorms t h a t  cover small areas. 
and are of short  duration. Monthly distr ibution of precipi tat ion at selected 
representative s t a t ions  based on data  published by the US Weather Bureau f o r  
the  pe~iod 1931-1960 (except Brush Creek R,S. Which is based on averages of t h e  
period of record 1937-1967) i s  given i n  the  following table.  

MONTHLY PRECIPITATION 
I 

: HARYSVILLE : OROVlLLE BRIDGE : QUlNCY RS : BRlW CR. RS : CANYON DM : SIERRAVILLE RS 
MONTH : l E l . 6 4 ' )  : (.El.1651 : ( E l . p X ' ) :  ( E l . 3 6 0 ' 1  : ( E l . 4 5 5 5 ' ) :  (E l .4975 ' )  

: i n c h e s :  % : i n c h e s :  % : i n c h e s :  % : i n c h e s :  % : i n c h e s :  % : i n c h e s :  % 

Ju ly  0.01 0.0 - 0 1  0.0 0.12 0.3 .04 0.1 0.20 0.5 0.29 1.1 
August 0.02 0.1 -03 0.1 0.11 0.3 -17 0.2 0.12 0.3 0.15 0.6 
September 0.23 1.1 -37 1.3 0.51 1.3 .72 1.0 0.54 1.4 0.44 1.7 
October 1.13 5.5 1 .  4.7 2.43 6.1 4.39 6.3 2.28 5.9 1.83 7.2 
November 2.03 9.9 2.90 10.4 4.14 10.4 8.04 11.6 4.03 10.5 2.76 10.9 
December 3.88 18.8 5.22 18.7 6.87 17.2 12.39 17.8 6.67 17.4 4.m 17.7 
January 3.99 19.4 5.47 19.6 7.21 18.0 13.59 19.5 7.08 18.5 4-94 19-5 
February 3.86 18.7 4.93 17.7 7.26 18.1 11.42 16.4 6.86 17.9 4-23 l 6 - 7  
March 2.68 13.0 3.89 13.9 5.38 13.4 9.44 13.6 5.06 13.2 2-04 11.2 
A p r i l  1.74 8.5 2.27 8.1 3.21 8.0 5.62 8.1  2-83 7.4 1 -63  6 - 4  
May 0.80 3.9 1.16 4.2 2.01 5.0 2.80 4.0 1.90 n.9 1 -25  4-9 
June 0.22 1.1 0.35 1.3 0.74 1.9 .98 1.g 0.80 2.1 0-54 2 - I  

Tota l  20.59 100.0 27.90 100.0 39.99 100.0 69.60 100.0 38.37 100.0 2 5 . 9  100.0 

Nov-Apr 18.18 24.68 88.4 34.07 85.2 60.50 86.9 32.53 89.8 20.89 82-3 

Isohyets of normal annual precipitat ion and the  location of climatological 
s t a t ions  a re  shown on chart 5. Average annual precipitat ion f o r  Feather 
River Basin above Oroville Dam is  estimated as 44 inches. 

d. Winter snowfall above about 5,000 f e e t  elevation normally accu- 
mulates u n t i l  about the  f i r s t  of April, when increasing temperatures mark 
the beginning of t h e  snowmelt season. Snow fa l l ing  at lower elevations 
usually melts away within a short period of time. Basin snow pack data  
for  a w e t  year (1952), a near normal year (1954), and normal 1 A p r i l  val- 
ues a t  selected representative snow courses are given i n  the  following 
tabulation. 



336 Upper Lassen Park 8,500 267 204 131 89 79 166 113 
48 Mount Dyer No. 1 7,100 118 66 52 30 25 208 120 

280 Rowland Creek 6,700 101 39 44 1 4  17 259 82 
52 Eureka Lake 6,200 166 69 73 33 32 228 103 
49 Letterbox 5,600 222 107 106 52 47 226 111 
61 Chester F la t  4,600 77 20 29 10 7.3 392 137 

A complete l i s t  of snow courses and t h e i r  location is given on chart  5. 

The runoff of Feather River i s  produced mostly by in tense  prec ip i ta t ion  i n  
winter, augmented by snowmelt i n  spring. Highest flows occur normally during 
the  months of December through June, with the l a rges t  sustained flows usua l ly  
i n  A p r i l  and May. Flows decrease during the summer, reaching t h e  lowest ebb 
i n  August and ' September. The monthly distr ibut ion of average runoff of 
various Feather River t r i b u t a r i e s  including Yuba River a t  Marysville i s  
as follows: 

A V E R A G E  M O N T H L Y  R U N O F F  

:NO.FK. EAMER RAID FK FEATHER R:SO.R(. FEATHER R: FEATHER RIVER :YUBA RIVER NEAR 
: AT PULGA (a )  : NEAR HERRIHAC : AT MTERPRI SE : AT OROVl LLE ( b ]  : HARYSVILLE ( c )  

-Thousandl Percen :Thousand:~ercent~Thousandi~ercentiTh,","_"f"~d~~ercentiTh,","_"f~di~ercent~ : ac- f t  : ac-f t  . 

October 10 1 5.2 24 2.4 1.8 0.8 129 3- 1 g 1.8 
Hovember 108 5.5 25 2.5 5.8 2.6 182 4.3 2.8 
December 159 8 .1  103 10.3 20.0 9.1 323 7.7 216 11.8 
January 167 8.5 95 9.5 25.0 11.4 414 9.8 220 12.0 
Fe'bruary 209 10.7 127 12.7 37.0 16.8 530 12.6 252 13-8 
March 225 11.5 121 12.1 9 . 0  16.4 617 14.7 237 13.0 
Apri 1 292 14.9 204 20.5 W.0 20.0 724 17.2 335 16.6 
May 253 12.9 176 17.6 37.0 16.8 604 14.4 1 4  17.2 

' June 142 7.2 75 7.6 11.0 7.2 - 146 8.0 
1.6 05:: $12 J u l y  109 5.6 25 2.5 3- 6 29 1.6 

hugust 103 5-3 13 1.3 0.4 0.2 120 2.9 12 0.6 
September 90 4.6 10 1.0 0.5 0.2 105 2.5 14 0.8 

Annual 1.958 100.0 998 100.0 220.0 100.0 4.201 100.0 1 100.0 

Years o f  
Record 56 

P r i o r  t o  October 1962 ub l ished as 'at Big Bar" 1 October 1934 t o  ~ e p t e m i e r  1961 pub1 i shed or "near Orovil l e n  
( c )  P r i o r  t o  September 1957 pub l ished as " a t  Ha rysv i l l e "  

Runoff i n  Feather River and t r i b u t a r i e s  varies both seasonally and from 
year t o  year. The average annual runoff of .Feather River a t  Oroville 
f o r  65 years of record i s  4,201,000 acre-feet,  t he  m a x i m  recorded value 



being 9,330,000 acre-feet (222 percent) for  the  1903-04 water-year and the  mini- 
mum, 1,180,000 acre-feet (28 percent) i n  1923-24. Recorded and computed data 
f o r  a comparison of extreme and mean flows i n  Feather River and t r ibu ta r i e s  
above Oroville a r e  given i n  the  tghle  facing t h i s  Page. 

A l i s t  of stream gaging s t a t ions ,  t h e i r  locations, drainage areas, periods of 
. . .  .. , ,  record, and peak flows is given on chart 3. 

6. FLOOD CHARACTERISTICS 

a. Damaging floods i n  the  Feather River W i n  usually r e s u l t  from winter 
r a i n  storms, occasionally augmented by melting snow. A typica l  flood produc- 
ing storm may last several days, and is actual ly not a s ingle storm but usually 
a rapid succession of several  individual storms. RunofF produced by these 
s t o r m s  may combine t o  produce high in-tensity peak flows i n  a l l  streams i n  the  
basin. During large floods a wide range of flooding conditions prevails.  Run- 
off accumulates rapidly i n  the  upstream t r ibutary  areas and t he  floods produced 
a re  of high in tens i ty  but r e l a t ive ly  short duration. In the  lower reaches of 
the  Feather River the  stream gradient decreases, velocities a re  less ,  and pro- 
longed inundation may occur. Large floods may also resu l t  i n  f a i l u r e  or  over- 
topping of exist ing project levees with consequent flooding of large areas of 
highly developed f fcrmland and urban-suburban developments. 

b. Rain floods a r e  characterized by high-peaks and 'short durations of a 
few days, while snowmelt floods have lower peaks and moderately high flows f o r  
periods up t o  several weeks. Flood peaks on the  streams i n  the basin above 
Oroville Dam a r e  often impaired and delayed by numerous upstream check dams, 

,,... . .. , . diversions, and reservoirs .  Below the  dam, .peaks are reduced when the  flood 
flows leave the  channel and a r e  s tored by flooding over the  adjoining f l a t  
lands. 

c. Flood flows i n  the  streams above Oroville Dam a re  usually confined 
within t h e  natural  narrow canyon stream channels, descending rapidly without 
causing extensive damage. Below the  dam and below the town of Oroville , flood 
flows tend t o  spread over wide areas where not confined by levees, I n  the  
leveed reaches of the  r i v e r  when high flows i n  Feather River coincide u i t h  high 
flows i n  the  downstream t r ibu ta r i e s ,  the  combined flows may exceed the  project 
channel capacity and cause flooding of adjacent protected areas. 

d. The larges t  recorded flow on Feather River a t  Oroville happened i n  De- 
cember 1964, when record breaking peaks were produced on many streams of the  
Feather River Basin. The flood of December 1964 - Jmuary 1965 resulted from 
a winter rainstorm which followed a meteorological pattern typica l  of other 
flood-producing d n t e r  storms over the  basin. Heavy precipi tat ion occurred 
i n  the preceding 60 days over the  general area, with up t o  5 inches of r a i n  
recorded a t  some valley stat ions.  The storm came i n  four d i s t i n c t  waves. 
The f i r s t  wave, which occurred during 18-20 December, was cold, and deposited 
2-3 inches of snow i n  the  mountains down t o  the  3,000 foot  level.  The follow- 
ing wave brought r i s i n g  temperatures and heavy rains up t o  6,000 f e e t  elevation. 



Recorded and Computed Runof f  Data 

( c )  Computed f l o w  



Within the  4 day period, 20-23 December, about 13 inches of r a i n  f e l l ,  
The warm winds and ra in  melted most of the  new snow accumulated during 
t he  i n i t i a l  storm. Another cold wave, occurred during 26 December- 
4 January, and brought r a i n  t o  lower elevations and snow t o  the  mountains. 
The f i n a l  wave of t h i s  storm se r ies  occurred 4-6 January when from 3 t o  
10 inches of precipitat ion f e l l  on the  Feather and Yuba River Basins. A 
l o ca l  storm of high in tensi ty  occurred on 26 December over the  mountain 
slope south of Orwi l l e  causing the  highest recorded runoff i n  South Honcut 
Creek, a small t r ibutary  entering Feather River below Oroville. Inflow 
t o  Orwi l l e  Reservoir peaked at 250,000 cubic fee t  per second, cornwed t o  
t h e  previous miximum of 230,000 c . f .  s. at Oroville i n  1907. Flow at 
Oroville was controlled by t he  parrtially constructed dam t o  a k x i m  out 
flow of 158,000 c .f . s. Peak flows of Feather River and i t s  t r i b u t a r i e s  a t  
various s ta t ions  i n  1964 and the  previous maximums a re  tabulated as follows: 

:1964 Peak F1ow:Previous Etaximum 
Stream Gagine, Stat  ion : (c.f.s.) : (c.f .s. ): Date 

No. Fork Feather R .  at Pulga 73,000 72,400 Dec 1955 
Mid " I f  " near bkrrimac 86,200 65,400 Feb 1963 
So. I* l r  " at Enterprise 11,800 19,200 Dec 1955 

West B r  . 71  near Paradise 26,300 21,200 Jan 1963 
Feather River inflow t o  Oroville r e s  250,000 230,000 ).6sr 1907 
Feather River a t  Oroville* 158,000 290,000 b k  1907 
South Honcut Creek near Bangor 17,600 8,280 Oct 1962 

* The Oroville embankment temporarily stored 155,000 acre-feet  of f locd 
water, reducing the peak flow from 250,000 c.f.s. t o  158,000 c.f .s. 
ELIX~ delaying the  peak f o r  about 20 hours. 

Major flood flows a l so  occurred i n  Marrch1907, December 1955, and January- 
February 1963. The flood of W c h  1907 occurred when heavy r a i n f a l l  ac- 
companied by unusually w a r m  weather caused rapid meltin@; of snow and run- 
off second only i n  magnitude t o  the  flood of 1964, with the  peak flow at 
Oroville reaching 230,000 c . f .  s. The flood of December 1955 hail t h e  t h i r d  
highest peak at Orwi l l e ,  203,000 c.f .s., and w a s  a l so  the  r e s u l t  of ex- 
cessive ra in  and snowmelt, as were most of the other floods on Feather 
River. The floods of 1907, 1904, 1937, 1909, and 1955 produced t h e  l a rge s t  
annual runoff v o l ~ s ,  while t he  floods of 1907, 1964, 1955, 1909, and 1928 
had the  highest 3-day volumes. Preliminary data indicate t h a t  1969 water 
year w i l l  rank among the  larger  flocds on Feather River. The peak inflow 
t o  Oroville Reservoir of about 125,000 c .f .s. occurred 21 January 1969, 
with a m a x i m  3-day flow of about 543,000AF. A l i s t  of the  1 3  l a rge s t  
recorded flocds on Feather River at Oroville f o l lars  : 



HISTORICAL FIIX)DS 

FEATHER RIVER AT OROVIUE 

: Peak: Max. : Max. :. Annual : Mean : 
I . . 

: ' 5 ,  

Date of : Flow : 1-Day : 3-Day :Water-Year : Annual : 
Year Peak Flow : (cfs)  : ( c f s )  : (ac-ft)  : (ac-ft)  : ( c f s )  : 

1963 31 Jan 191,000 125,000 538,700 5,673,000 7,835 

1937 11 Dec 185,000 145,000 567,700 8,175,000 11,290 

1928 26 Mar 185,000 122,000 642,600 3,650,000 5,030 

1940 27 Feb 152,000 131,Oob 598,600 5,275,000 7,270 

1909 16 Jan 140,000 137,000 772,000 7,380,000 10,200 

1962 1 3  Oct 138,000 101,000 455,400 5,673,000 5,825 

1960 8 Feb 135,000 95,800 310,200 2,971,000 4,090 

1906 18 Jan 128,000 96,300 415,000 6,650,000 9,180 

1913 31 Dec 122,000 121,000 616,000 6,540,000 9,030 

1904 24 Feb 118,000 106,000 492,000 9,330,000 12,900 

{a) Inflow t o  Oroville Reservoir, reduced t o  158,000 c f s  peak outflow 
by par t ia l ly  conetructed Oroville Dam enibankment. 

(b) Flows "at Oroville", pa r t i a l ly  controlled by Oroville Dam embankment. 

7. DOWNSTREAM AREA SUBJECT TO FLOODING 

a. Historically, large areas outside the low-water channel were inundated 
by Feather River flows i n  the  valley f loor from Hamilton Bend, about 6 miles 
beluw Oroville, t o  the confluence of Feather and Sacramento Rivers. The over- 
flow along the  l e f t  bank, From Oroville t o  Honcut Creek, is confined by bench 
lands parallel ing the r iver  channel; f'rom Honcut Creek t o  the  confluence of 
Yuba and Feather Rivers at Marysville, a wider, more extensive area  is  subject 
t o  inundation. From the Yuba River t o  the  Bear River, extensive flooding of 
low areas adjacent t o  the l e f t  bank of the Feather River has occurred, whereas 



below the  Bear River, overbank flows flood. vast areas southward t o  the  
Sacramento River. Under natural  conditions, a t  Hamilton Bend, flood 
flows enter Hamilton Slough and cross Butte Basin t o  join Sacramento River ' 

overflows near Colusa. Below Hamilton Bend, overbank flows occur through 
a number of slough channels leading t o  Sutter Basin. The en t i r e  area be- 
tween Feather River and Sutter  Basin south of Gridley, with t h e  exception 
of the  Sutter Buttes, is subject t o  inundation. 

b. This flood plain area, generally extends from the  c i t y  of Oroville 
t o  t h e  Sacramento River near Verona and encompasses 292,000 acres consis- 
t i n g  of about 9,000 acres of urban and suburban lands, and 283,000 acres 
of agr icul tura l  land. About 100,900 people res ide  within the  flood plain.  
The c o m i t i e s  of W y s v i l l e  and Yuba City, with a combined population 
of about 32,100, are  located within the  flood plain and are par t icular ly  
vulnerable t o  inundation. The general elevation of these  two c i t i e s  va r ies  
from 5 t o  20 fee t  below the  high water level  i n  the  r ive r .  The c i t i e s  are 
protected by levees, but f a i l u r e  of a levee might cause the  l o s s  of many 
l ives .  The agricultural  area consists primarily of orchards, da l ry  farms, 
t ruck crops, and other intense agricultural  crop production. 



C m R  3 - FLOOD FO'IENTIAL 

8. RAlN FLOOD POTENTIAL 

~ i g h  in tens i ty  m i n  floods may occur i n  Feather River Basin any time from 
November t o  April. These floods can cause flooding of extensive areas 
and r e s u l t  i n  great  damages t o  agricultural  and urban develogments i n  the  
Feather River flood plain. Protection i s  afforded by a levee and channel 
system (see chart 1) against floods of the mamitude exceeded on the 
average once i n  about 25 years. ( k i n  flood frequency curves a re  given 
on char t  6.) The need for additional protection was i l l u s t r a t e d  by the  
extent of  damages produced by the December 1955 flood which caused a l o s s  
of 40 l i v e s  and inundated v i r tua l ly  a l l  of Yuba City, several ru ra l  com- 
m i t i e ;  and about 100,000 acres of agr icul tura l  land. The peak flow 
of the  December 1955 flood a t  Oroville was 203,000 c . f . s . , and the . 
volume of 72-hour f l o w  was 830,000 acre-feet. 

9. STANDARD PRCJECT FLOOD 

By comparison, the  standard project flood a t  Oroville has a peak flow of 
440,000 c.f .s. and 72-hour volume of 1,520,000 acre-feet,  and it is esti- 
mated, would inundate close t o  292,000 acres. This standard project flood 
resu l t s  from the standard project  ra in  stom of 96-hour duration deposit- 
ing 14.3 inches of precipi tat ion on wet ground i n  t h e  drainage basin above 
Oroville .Reservoir. It was derived according t o  c r i t e r i a  published i n  the  
office report  "Standard Project Rain Flood Criteria, Sacramento-San Joaquin 
Valley, California," April 1957. These c r i t e r i a  are ,summarized on char ts  
7 and 8. Regulation by exist ing upstream reservoirs  during the standard 
project  flood is  assumed to be equivalent to regulat ion experienced during 
major observed floods. That is, complete regulat ion by Lake Almanor, 
Butt Valley Reservoir and Bucks Lake, and incidental  regulation by a l l  
other reservoirs  wi-t;hin the basin. The standard p ro jec t  flood inflow t o  
Oroville Reservoir and the concurrent runoff from t h e  uncontrolled area  
contributing t o  the  Feather River downstream f ram Oravi l le  Dam t o  above 
the  mouth of Yuba River, a re  tabulated on char t  9. 

10. SPILLWAY DESIGN FLOOD 

A probable maximum r a i n  flood on the Feather River above Oroville Dam, 
developed for  spillway design purposes, has a peak flow o f  720,000 c.f. s. 
and a 72-hour runoff value of 2,510,000 acre-feet,  and r e s u l t s  from a 
72-hour storm depositing 21.1 inches of prec ip i ta t ion  on the  drainage 
area above Oroville Reservoir. This probable maximum flood was derived 
using the  probable maximum storm precipi tat ion a s  determined by the 
Hydrometeorological Section of the US Weather Bureau, i n  conjunction w i t h  
the worst ground conditions t h a t  a re  reasonably consistent  with meteoro- 
logica l  conditions necessary t o  produce the probable maximum precipi tat ion.  

11. FLOOD MAGNITUDES 

A comparison of the standard pro3ect flood with major h i s to r i ca l  floods 
and the probable maximum flood, expressed as r a t i o s  of standard project 



values t o  those of the major floods, is tabulated a s  follows: 

Peak Flows . 72-hour Volumes 
Flood Flow : Ratio : Volume : Ratio 

,.. . : (1000 c.f.s.) : ( S P F / F ~ O O ~ )  : (1000 ac-ft . )  : ( S P F / F ~ W ~ )  

Standard Project 440 1.0 1,520 1.0 

Probable Maximum 720 0.61 2,510 0.61 

* Computed value . 

2 SEASONAL VARIATION OF R A I N  FLOOD POTE;NTIAL 

Large r a i n  storms i n  the Feather River Basin occur most frequently i n  the 
months of November through March, and a re  not known to occur i n  t h e  months 
of June through August. For a specified ground condition, the seasonal 
var ia t ion  of r a i n  flood potential is dependent on the seasonal var ia t ion  
of storm potential,  which is a f'unction of Latitude and the  amount of  
storm precipi ta t ion  tha t  non td ly  occurs at  any location. This seasonal 
var ia t ion  of storm potential, indicated by c r i t e r i a  contained i n  off ice  
report, "Reservoir Operation Criteria f o r  Flood Control, Sacramento-San 
Joaquin Valley, California, " October 1959, is  shown on chart  10. 

13. SNOWMELT FLOOD POTENTIAL 

Since mbxiriium flows on Feather River from snowmelt do not exceed t h e  
exist ing channel capacities, these flows by themselves do not present a 
serious flood th rea t  i n  the Feather River Basin. However, melting of  
antecedent snow cover augments peak flows and volumes of rain floods, - 
and therefore has been included i n  derivation of the standard projec t  
and probable maximum floods. 



CHA.lTER 4 - FLOOD CONTROL DESIGN REQUIREMENTS 

14. - HYDROIJXIC BASIS FOR DESIGN 
. . .  

By agreement between the State of California and the Corps of Engineers, 
select ion of the maximum flood control space requirement fo r  Oroville 
Reservoir was based primarily on protection of urban and ~ i c ~ l t u r a l  
areas along Feather River below the reservoir against winter floods 
( r a in  or r a i n  augmented by snowmelt) up t o  the  magnitude of t he  standard 
project  flood, with permissible releases W t e d  t o  a maximum of 
150,000 c,f  -8. 

15. FLOOD CONTROL SPACE REQUIR-S - 
Advance planning studies indicated t ha t  t o  control t he  standard project 
flood (through the i n i t i a l l y  determined 3,4&4,000 acre-f oot capacity' r e s -  
ervoir )  with outlet  capacity a t  the bottom of the  f lood control space 
limited t o  75,000 c.f.s., and assuming 100 percent eff iciency of opera- 
t ion ,  required a flood control reservation of 750,000 acre-feet (as il- 
lus t ra ted by Routing No. l, chart 11). This space must be provided when- 
ever the meteorological potential f o r  the  full standard project storm, 
and ground conditions conducive t o  maximum runoff ex i s t .  These conditions 
a r e  defined on the Flood Control D i a g r a m  (chart A-1) and i n  paragraph 16 
below. 

16. MINIMUM RELEASE REQUlREMENTS 

a. In order t o  f u l l y  u t i l i ze  downstream channel capacities and f lood 
control space under all possible flood conditions, a release capabil i ty rn of 150,000 c.f.s. throughout the range of flood control  space is  desir-  
able. However, since some reduction i n  t h i s  re lease  capacity i n  the 
lower range of flood control space would not seriously reduce flood con- 
t r o l  accomplishments but would reduce costs appreciably, it was mutually 
agreed between the State of California and the  United Sta tes  that a 

t smaller release capacity a t  the lower levels  would be acceptable. The 
f u l l  150,000 c.f. s. release capacity must be provided when storage i s  
within the upper half of the  flood control space, and suff ic ient  capacity 

I 

i n  the lower levels t o  enable control of the standard project  flood 
using the  routing c r i t e r i a  found on the  flood control diagram, chart A-1. 

b. It was determined i n  design studies that a release capacity of 
75,000 c.f.s. with the  reservoir level  at the bottom of the flood control  
storage space, and 150,000 c.f .s. release capacity with the  water l e v e l  
at elevation 863.5 fee t  would sa t is fy  the  flood control requirements, 
as demonstrated by routing No. 1, chart 11. The spillway and flood control  
ou t le t  ra t ing curves are shown on chart 19. Subsequent deta i led  expansion 
of area-capacity data indicated t ha t  the gross pool reservoir  capacity 
(elevation 900.0 f ee t  ) i s  actually 3,538,000 acre-f ee t ,  and the  bottom 
of the  750,000 acre-feet flood control pool i s  at 848.5 foot  elevation. 
The release capacity of the flood control out le t  wlth the reservoir water 
l eve l  at elevation 848.5 f e e t  is  85,000 c. f .  s. These values w i l l  be used 

I f o r  reservoir regulation purposes. 

i 



1 7  , WLTTPLE USE OF RESERVOIR SPACE 

The flood cont ro l  diagram I s  designed t o  permit use of flood cont ro l  space 
f o r  conservation purposes when use of such space i s  not required f o r  
accomplishment of f locd control  objectives.  This is accomplished by use 

. ,  of  a ground wetness index computed from accumulated basin mean prec ip i ta -  
t i o n  which d i r e c t l y  r e l a t e s  f locd poten t ia l  t o  wetness of t h e  drainage 
bas in .  The adopted ground wetness index incorporates a d a i l y  reduction 
i n  t h e  weight given previously occurring prec ip i ta t ion  and w i l l  be computed 
each day by multiplying the  preceding day's index by 0.97 and adding t h e  
cu r r en t  day's prec ip i ta t ion  i n  inches, i .e. ;  

Per = Par' x 0.97 + Precip 

Par = ground wetness index f o r  t h e  present day 's  operation 
Par' = previous day's index 
Precip = prec ip i ta t ion  occurring since Par' w a s  computed 

18. . . FLCOD C0h"IROL DIAGRAM 

a. The c r i t e r i a  contained on char t  10 ind ica tes  t h a t  Oroville pro j -  
e c t  d r a i m g e  basin, with an average l a t i t ude  of about 40" and an average 
3-day storm prec ip i ta t ion  of about 9.3 inches, can experience fill storm 
p o t e n t i a l  a s  ea r ly  a s  15 October and as l a t e  as 1 April. These c r i t e r i a  
a l s o  show t h a t  the basin could have 80 percent of i t s  po ten t i a l  as  e a r l y  
as 2 October and as l a t e  a s  27 April, and 60 percent of i t s  f u l l  storm 

m p o t e n t i a l  could be experienced a s  ea r ly  a s  18 September and as l a t e  as 
23 M&y. Standard project  protection, then, would require  t h a t  su f f i c i en t  
space be avai lable  on these dates  t o  control  t h e  flood t h a t  would r e s u l t  
from these various percentages of t h e  standard pro jec t  storm, considering 
ground conditions ex i s t i ng  at the  time. Under wet ground conditions,  
con t ro l  of t h e  f u l l  standard project  storm would require  750,000 acre- 
f e e t  of f locd  cont ro l  space, as shown on chart  11. Under dry ground 
condit ions it would require  almost half  of t h i s ,  as sham by Routing No, 
2, c h a r t  11. Accordingly, 750,WO acre-feet of flood con t ro l  space 
should be provided when the ground is  wet, and 375,000 ac re - f ee t  should 
be provided under dry ground conditions between 15 October and 1 Apr i l  
of each year. 

b. In order  t o  determine space requirements pr ior  t o  15 October and 
subsequent t o  1 April, a l te rna t ive  standard pro jec t  floods were computed 
f o r  bo th  wet and dry ground conditions using 80 percent of t he  standard 
p ro j ec t  storm, and f o r  wet ground conditions -using 60 percent of t he  
s tandard pro jec t  storm. A summary of the r e s u l t s  of these  routings is 
shown on c h a r t  12, where space requirements *om 100 percent, 80 percent, 
and 60 percent routings on wet and d ry  ground conditions a re  compared 
wi th  t h e  adopted space provisions. The s l o p  of the  d r a w d m  l i n e  p r i o r  

15 Cctober w a s  selected t o  equal exact ly 25,000 acre-feet per day, 



and f i l l i n g  l ines  subsequent t o  31 March slope at t he  r a t e  of 10,000 
acre-feet per day, so t ha t  exact computation of flood control space is 
fac i l i t a ted .  These drawdown and f i l l i n g  r a t e s  can be easi ly accomplished 
within project operation restr ict ions.  

c. In order t o  be reasonably conservative i n  providing protection 
against the standard project flood, a wetness index of 11.0 was selected 
for provision of the  f u l l  750,000 acre-feet f lood control  space during 
the season of maximum storm potential. In the  ma jo r  storms studied, 
standwd project ground conditions were not observed u n t i l  a wetness index 
of 12.5 had been reached. A value of 3.5 was selected t o  represent dry  
ground conditions; t h i s  i s  approximately equal t o  t he  index of t he  begin- 
ning of the January 1943 storm. The adopted flood control  diigram with 
wetness index parameters i s  shown on chmt A-1 of appendix A. 

d. When inflow and flood control storage a r e  decreasing and no storms 
are forecasted, releases m y  be decreased safely by steps t o  the  r a t e  
which w i l l  maintain the  currently required flood control  storage reser-  
vation, or t o  the r a t e  required by other w e s  of the  reservoir,  which- 
ever i s  greater. For this purpose, the mimum safe  r a t e  of reducing r e -  
leases my  be determined using chart 14. 

19. MONTHLY SPACE REQUIRENEXCS 

In order t o  permit multiple-purpose routings of monthly runoff t o  be 
made for  the  period of record, the wetness index used i n  the flood con- 
t r o l  diag;ram was computed fo r  the  f i r s t  day of each month of record through 
water year 1968. These values, i n  conjunction with t h e  flood control dia-  
gram (chart A - l ) ,  determine the monthly storage space requirement. Computed 
values are tabulated on chart 13 (2 sheets) i n  order t h a t  r o ~ t i n g  studies 
made by the di f ferent  agencies w i l l  be consistent. 



20. DESCRIPTION OF PROJECT 

a. The Oroville Dam and Reservoir is  a unit  of t h e  Feather River 
Project,  which i s  a part of the  California State Water Plan for develop- 
ment and ut i l iza t ion of water resources of California. Oroville Dam is 
located on Feather River, a t r ibutary  of Sacramento River, i n  the  
Feather River Canyon, about 6 miles upstream f'rom the  town of Oroville. 
It was  bu i l t  for  multi-purpose functions: water supply, flood control, 
power generation, recreation, and conservation. It w i l l  sa t is fy  water 
d e m d s  of the areas adjacent t o  the  Feather River, and supply addit ional  
water fo r  diversion from SacramentoSan Joaquin Delta t o  areas of need i n  
the  San Joaquin Valley, San Francisco Bay area, and Southern California. 
It will provide 750,000 acre-feet flood control storage space i n  Oroville 
Reservoir t o  provide f l o d  protection t o  the c i t i e s  of MarysviUe, Yuba 
City, Oroville, and mny smaller oomrmuslties located i n  the flood plain; 
it w i l l .  prevent flood damages t o  about 283,000 acres of highly developed 
agr icul tura l  lands and t o  important highway and railroad routes. The 
Oroville Complex w i l l  generate at l e a s t  725,000 kilowatts of dependable 
power. . The reservoirs created by the  project w i l l  provide excellent 
recreational f a c i l i t i e s  and controlled releases t o  t h e  downstream channel 
will  enhance the  f i s h  and wildl i fe  resources of t he  Feather River. The 
location of the Feather River Project is  shown on cherts  1 and 2. 

b. The main features of the  Oroville Project are the  dam, reservoir ,  
and powerplant. Additional components of the development are  t he  Therma- 
l i t o  Diversion Dam, Power C a n a l ,  Forebay Dam, Powerplant, a n .  Afterbay, 
as shown on chart 1 (2 sheets).  

(1 )  Oroville Reservoir gross pool capacity at 900.0 foot elevation 
i s  3,538,000 acre-feet, of which 750,000 acre-feet are allocaLed for 
f lood control storage. The minimum power pool of 852,000 acre-feet 
corresponds t o  elevation 640.0 feet .  Maximum storage during the  sp i l l -  
way design flood i s  3,814,000 acre-feet at elevation 917.0 fee t .  The 
water surface area a t  gross pool is 15,800 acres and t he  length of 
shoreline i s  close t o  170 miles. An area-capacity curve for Oroville 
Reservoir is  shown on chaxt 15, and an area-capacity t ab l e  is  given on 
chaxt 16. 

(2)  Oroville Dam, the  highest dam i n  the  United States, i s  a zoned 
ear th  and rockf i l l  structure r i s ing  770 f e e t  above streambed. It i s  t h e  
t h i r d  largest  embankment dam i n  the world, containing 80,000,000 cubic 
yards of f i l l .  The crest  is 6,920 f e e t  long, 50.6 f e e t  wide, and i s  at 
922.0 f ee t  elevation above mean sea level .  The maximum base width i s  
3,500 feet .  Chart 17 (2 sheets)  shows the plan and sections of the  dam. 
There are t w o  auxiliary ear th  and rock f i l l  dams required on the  periphery 
of t he  reservoir: Parish Camp Saddle and Bidwell Canyon Saddle. The 
t o t a l  length of these two dams i s  2,530 feet ,  and the  maximum height; i s  
47 f e e t  above natural porn&. Location of these dams i s  shown on chart 
1, sheet 2. 



( 3 )  The spillway structure, located in a saddle on the r ight  abut- 
ment of the dam consists of an uncontrolled concrete weir with a 1,730 
fee t  long ogee cres t  a t  901.0 f ee t  elevation and the flood control ou-klet 
structure which has a broad-crested weir forming a s i l l  for  eight  top- 
seal  s t e e l  radial gates, 17.6 f e e t  by 33.0 fee t  each, at  elevation 813.6 

, / feet .  The maximum release through the flood control out le t  with the 
reservoir water level  at  spillway design flood pool elevation (917.0 
fee t )  i s  296,000 c. f .  6. A concrete l ined chute conducts water from the  

: gated out le t  t o  the r iver.  C h a r t  17, Sheet 1, shows location, and chart  
. ' 18 shows plan and sections of the flood control outlet and the  overpour 

spillway. Spillway and flood control outlet  rat ing curves are given on 
chart 19. Rating curve of Feather River below the dam i% shown on chart 
20. 

(4) There a re  two service ou t le t s  from Oroville Reservoir: Palermo 
out le t  and the r iver outlet .  Palermo outlet is located a t  551.25 f e e t  
elevation i n  a tunnel i n  the l e f t  abutment of the dam, i s  controlled 
by a 12-inch hollow cone valve, and has a capacity of 40 c.f  .s. The - 
r iver  out le t  is located i n  diversion tunnel No. 2 at 228.0 fee t  eleva- 
tion, is  controlled by two 54-inch hollow cone valves, and has a capacity 
of 5,000 c. f .s. The location of these outlets is shown on chart 17, . 1 1 Sheet 1. 

I , 
i (5 ) Oroville powerplant is located underground in  the lef ' t  abutment 
/ of the dam. The instal led capacity i s  644,250 kilowatts, and its annual 
' 

output under full prodect development w i l l  be 2,475,000,000 kilowatt- 
hours. Chart 21 (2  sheets) shows plan and sections of the powerhouse. 

( 6 )  Thermalito Diversion Dam, located about 1 mile upstream from 
the c i t y  of Oroville, diverts  water t o  service the Thermalito mwer 
development f ac i l i t i e s .  The dam is  a: concrete-gravity structure 143 f ee t  
above streambed, with a cres t  length of 1,300 feet .  The reservoir behind it 
has a capacity of 13,300 acre-feet at gross pool elevation of 225 feet .  
The overflow section i s  controlled by radial gates and has a discharge 
capacity of 180,000 c.f.s.  wlth gross pool head of 225 f ee t  and 320,000 c.f.s. 
with upstream pool a t  233 feet .  A capacity of 646,000 c. f .  s.  robab able 
m a x i m u m  flood) can be reached only by overtopping the structure. The@ito 
Diversion Dam location, plan and elevation are shown on chart 22 (2  sheets) 
and the rat ing curve is given on chart 23. A l 7 , O  cubic fee t  per sec- 
ond diversion canal conveys water from the diversion reservoir t o  the 
forebay under normal power generating operations, and i n  reverse direction 
under pumping operations. The forebay, created by an e a r t h f i l l  dam r is ing 
71 feet  above the foundation, and with a crest length of 15,900 feet ,  has 
a storage capacity of 11,800 acre-feetoat  normal pool elevation, 225 fee t .  
A powerhouse below the forebay dam with three reversible pump-turbines 
and one conventional turbine has a total rated generating capacity of 
115 , 100 kilowatts. The design pumping rate of each pump-turbine is 3 , 650 
cubic f ee t  per second, requiring a motor input of 35,000 kilowatts. An 
unlined ta i l race  channel conveys the Thermalito Powerhouse release t o  the 



Thermalit0 Afterbay Reservoir formed by a 37.0 foot high eax thf i l l  dam. 
The m r b a y  Reservoir has 57,000 acre-feet storage a t  gross pool ele- 
vation of 136.5 feet .  Outlets are prwided t o  release i r r iga t ion  flows 
t o  the local  service area and to return reregdated flows to the Feather 
River. I?lan and sections of the  Forebay are shown on chart 24 (2  sheets), 
and of the Afterbay on chart 25. 

(7) The Feather River Fish Hatchery with capacity f o r  20,000,000 
salmon and steelhead eggs yearly, w i l l  substitute fo r  spawning areas 
inundated by Oroville Reservoir. The Feather River Fish Barrier Dam 
located a short distance below T h e d i t o  Diversion Dam, wi l l  divert  
migrating f i sh  in to  a f i s h  ladder leading to the hatchery. Location of 
the Fish Barrier Dam and the Fish Hatchery is shown on chart 1, sheet 2. 

, . 

c. The. v i t a l  s t a t i s t i c s  'for Oroville Project and f o r  Thermalito 
features are  given i n  pertinent data on the inside cover of t h i s  report. 

21. POWER DEVELOPMENT 

The Pacific Gas and Electric Ccxnpany owns and operates several power 
plants on the North Fork of Feather River above Orwi l l e  Dam, with a 
cmbined instal led c a b c i t y  of 750,000 KVA. Numerous storage reservoirs 
developed and operated by the Pacific Gas and Electric Campany, provide 
the water storage necessary fo r  operating these power plants.  

22. RECREATION FACILITIES 

a. Recreation f a c i l i t i e s  a t  the Oroville Project w i l l  be developed 
and operated by the State of California, Depa rbn t  of Parks and Recrea- 
tion, as a .part of the State Parks System. 

b. Faci l i t ies  f o r  camping, picnicking, fishing, boating, swimming, 
and other related ac t i v i t i e s  are  planned for ten  separate areas around 
Oroville Reservoir. A v i s i t o r  center opened during construction of the 
dam, serves as headquarters for  guided tours of the  dam area, and houses 
an exhibit display, a g i f t  shop, and sanitary f a c i l i t i e s .  Recreational 
d e v e l o p n t  i s  a lso  planned a t  Themidito Forebay and Afterbqy. The rec- 
reation areas w i l l  range i n  s ize  from a few acres t o  more than a square 
mile. C h a r t  26 shows the locations of the proposed recreation areas. 

23. CONSTHUCTION H I S M R Y  

The cost allocation for  the Oroville Project was approved by the Presi- 
dent on 10 January 1962. The main dam construction contr&ct was awarded 
i n  August 1962. The - i n i t i a l  Federal contribution was made i n  November 
1962. Construction of the Oroville PowerpLant was s tar txd i n  June 1963, 
and construction of the spillway began i n  July 1965. I n  December 1964, 
the par t ia l ly  completed Oroville I)am embanlanent provided detention which 
helped t o  prevent disastrous flooding i n  Mzrysville-Yuba City area by 



greatly reducing the highest his tor ical  peak flow a t  Oroville. The 01-0- 
v i l l e  Dam embedment was completed in October 1967, and Diversion Tunnel 
No. 1 was closed 14 November 1967. The i n i t i a l  f i l l ing  of Oroville 
Reservoir began on 14 November 1967; regulated releases from the reser- 

I voir commenced on 15 November 1967. The Thermalib f ac i l i t i e s  became 
operative on a limited basis on 11 October 1967, when water was released 
from the Thermalito Diversion Dam pool into the ' he rma l l to  power canal 
and thence into Therrnalito Forebay. The i n i t i a l  f i l l i ng  of Themelib 
Afterbay began on 15 November 1967, w i t h  the conaaencement of releases 
from Oroville Reservoir. Releases F r o m  the af'terbsy to Feather River 
began on 26 December 1967. Oroville Dam and OKnrille Lake were formally 
dedicated on 4 M8y 1968. All unigs i n  Oraville Powerplant and T h e d i t O  
Powerplant were operational in  July 1969. A more detailed schedule of 
construction and activation dates of different components for the overall 
project i s  presented in the following tabulation: 

Construction : Activation 

Oroville Dam &badanent 13 Aug 1962 

Oroville Reservoir 
I n i t i a l  f i l l i ng  began 
I n i t i a l  release 

Oraville powerplant ~ i z n  1963 
Power generation by f i r s t  unit 

Oroville Spillway 
. . 

Feather River Fish Barrier Aue; 1962 

Feather River Fish Hatchery May 1966 
Dedicated 

Parish Camp Saddle Dam 

Bidwell Canyon Saddle Dam 

F'alermo Outlet Works 

River Outlet Works 

Feb 1968 

May 1964 

Dec 1967 

Oct 1967 

Thermalito Diversion Dam AW 1962 0ct 1967 

m e d i t o .  power C d  ~ e p  1965 kt 1967 



Construction : Activation 
: Cmenced : Cosnpleted : 

Thermalito Forebay Oct 1965 Jan 1960 

ThermiLito Powerplant ~>ec 1964 J U ~  1969 
2 pump-generators became 
operational Apr 1968 

Thermalito Afterbay 0ct  1965 Jan 1960 

Road Relocation- 
US Highway 40-A 
Middle Fork Bridge 
Oroville*Quincy 
Oroville-Feather River Fal ls  

-- 
Western-Pacific Railroad Relo- 
cation 

Feather River Bridge 
North Fork Bridge 
West Branch Bridge 
Tunnel No. 1 
Tunnel No. 2 & 3 
Tunnel No. 4 & 5 
Railroad grading 

Big Bend Powerplant 
Purchased from PG&F: Co. 
Decomissioned 

Jan 1964 
~ u l  1965 
Mar 1968 
~ a r  1968 

~ a r  1960 
J U ~  1960 
Feb 1962 
NW 1961 
sep 1961 
D ~ C  1960 
Apr 1962 

28 Jan 1966 
30 Sep 1967 

Oroville Project Dedication 4 May 1968 



CHAPTER 6 - C;EKERAL PROJECT OPE3ATION 

24. BSPONSIBILIW FOR OPERATION 

i .-. 
I 
I 

a.  Oroville Reservoir is operated for  flood control, i rr igation,  
mic1pa.l and indust r ia l  Water supply, and power generation. 'I'he Depr t -  
ment of Water Resources of the State of California i s  responsible for  the 
operation of Orwi l l e  Project. 

b. The flood control operation is  accomplished i n  accordance with 
rules  and regulations prescribed by the Secretary of the  Army pursuant 
to Section 7 of the  Flood Control Act of 1w (see Appendix A). The 
flood control diagram is shown on chart A-1, and the emergency spillway 

, release diagraa on chart A-2.  Details concerning the  responsibility for  
flood control operation a re  discussed i n  p m g m p h  38 below. 

a. Water resources developent i n  the Feather River system consists  
of structures f o r  hydroelectric power generation, i r r igat ion,  mining, 
domestic, recreation, and debris-control uses. The principal  exist ing 
and proposed rceenroirs are tabulated on chart 27. The largest  of these 
are  shown on chart 2. The total combined storage capacity of all the 
exist ing reservoirs i s  close t o  2,000,000 acre-feet, of which 1,630,000 
acre-feet is  operated by the Pacific. Gas & Elect r ic  C c o n p n y  f o r  hydro- 
e l e c t r i c  power generatian. 

b. Of the many reservoirs located i n  the basin abwe  Oroville Dam, 
the most important are: Lake Almanor, with a storage capacity of 1,308,000 
acre-feet, completely controlling runoff from 507 square miles; Butt Valley 
Reservoir, with a c a p c i t y  of 50,000 acre-feet, completely controlling 
runoff f r o m  75 square miles; and Bucks Lake, with a capacity of 103,000 
acre-feet, completely controlling runoff from 28 square miles. The 
flood control function of these three reservoirs is  reduction of the 
area tr ibutary t o  Oroville R e s e ~ o i r  fkvm 3,611 square miles to 3,001 
square miles. They ham a combined storage capacity o f  1,470,000 acre- 
fee t  and i n  the past they have cmpletely reguLated h i s t o r i c a l  flood 
flows originating from the i r  drainage areas. Other exis t ing reservoirs  
have negligible influence on large floods. 

26. DOWNSTREAM CHANNEL CAPACITIES 

a. Feather River is leveed from i t s  mouth t o  Hamilton Bend near 
Omville on the r igh t  bank, and fm i t s  mouth to Honcut Creek on the 
l e f t  bank. I n  addition, levees have bean constructed along the lower 
reaches of the Bear and Yuba Rivers, around the c i ty  of Marysville, and 
around a local  rec lamtion d i s t r i c t .  The extent of the levee system is 
indicated on charts 1 and 28. 

b. The system of levees gives partial protection to the en t i re  
Feather River flmd plain, with the exception of the lef ' t  bank area above 
Honcut Creek, the Simmerly Slough area, and the  areas between the levees. 



The Feather River levees an5 f loodways, from near Oroville t o  the mouth 
of t he  r ive r ,  a re  units of the Sacramento River Flood Control Project.  
Project  design channel c a s c i t i e s  i n  the  .Feather River system are as 
follows : 

: Project design capacity 
Reach (c . f . s . )  

Feather River: 
Oroville t o  Honcut Creek 210,000 
Honcut Creek t o  Yuba River 210,000 

- Yuba River t o  Bear River 300,000 
Bear River t o  Sutter  BY~E:*SS 320,000 

Yuba River 120,000 

Bear River 40,000 

1 The reach of r iver  between the c i t y  of Oroville and Hamilton Bend i s  up- 
I stream from the project levee system. Significant damage begins i n  t h i s  
I reach with a f l a r  of about 170,000 cubic f ee t  per second. From Hamilton 

Bend t o  the  u p p r  end of the project levee on the  l e f t  bank of the r ive r ,  
overflow over a narrow s t r i p  of ag r i cu l tu ra l  a rea  begins a t  a flow of 
about 80,000 cubic fee t  per second with r e l a t ive ly  minor damage. Area 

m subject  t o  flooding and flocd damage reaches are shown on chart  28. 

27. FLOOD DAMAGES 

a. Preproject f l o d  damages cons is t  of dmages along the  Feather 
River below Oroville Dam. The amount of damages caused by severa l  Feather 
River floods based on 1968 prices and conditions are 8s follows: 

Floods Damages ($1 
December 1964 4,452, 030 
February 1963 760,000 
October 1962 458,003 
February 195 8 348,000 
December 1955 82,215,000 
December 1937 2,500,000 

b .  Following closure of Oroville Dam, a rapid  increase i n  ag r i cu l tu ra l  
aevelopnent occurred i n  the  Feather River f locdway. Consequently an 
upward adjustment would be necessary t o  r e f l e c t  damages which would occur 
:ran the  above selected flocd events under current conditions. 



28. PRGTECTION PROVIDED 

Oroville Project provides a high degree of flood protection t o  the c i t i e s  
of Orwil le ,  MarysviLle, Yuba City, Gridley, and t o  a number of unincor- 
porated communities; t o  about 283,000 acres of r u r a l  land, much of which 
is intensively developed t o  f ru i t ,  nut and row crop production; t o  numer- 
ous u t i l i t y  l ines  and services, and t o  important highway and r a i l r a  
routes. Since the c r i t e r i a  for  operating Oroville Reservoir a r e  based 
on the Yuba River being controlled t o  120,000 c .f. s. a t  i t s  mouth, the  
en t i re  Feather River from OroviUe Reservoir t o  i t s  junction with the 
Bear River w i l l  be provided cmplete s b x i a r d  pro3 e c t  flood protection. 
During the interim period un t i l  storage i s  provided on the Yuba River, 
control i s  achieved by use of maximum surcharge a t  Orwi l l e  Cam. 

a. Operation fo r  conservation w i l l  be as follows: 

(1) A l l  inflow i n  excess of i r r iga t ion  and power demands w i l l  be 
stored t o  the extent t.hat conservation space is  available. 

( 2 )  Releases w i l l  be i n  accordance with daily requirements as de- 
termined by the Department of Water Resources, State of California. 

( 3 )  Releases t o  benefit downstream fishery w i l l  be i n  accordance 
with f i s h  agreement controls established by the State Department of Fish  
and Game and the US Fish and Wildlife service. 

b. Oroville Reservoir w i l l  s a t i s fy  the water needs of the Feather 
River service area and, being a un i t  of the huge S t a t e  Water Project, w i l l  
a l s o  furnish (through the Delta Pool) a water supply t o  other areas i n  the  
Sta te  i n  need of water. With the exception of the water need i n  the l o c a l  
area, the consemation yield of Oroville Reservoir w i l l  be integrated with 
surplus waters i n  the San Joaquin Delta fo r  diversion and export, through 
extensive conveyance and enroute-storage f ac i l i t i e s ,  t o  the areas of water 
deficiency i n  the San Joaquin Valley, San Francisco Bay area, and Southern 
California. The estimated maximum conservation gross y ie ld  of 937,000 
acre-feet a t  Oroville Reservoir w i l l  resul t  i n  870,000 acre-feet of water 
delivered i n  the service areas, 506,000 acre-feet of which w l l l  be f o r  
municipal and industr ial  water supply, and 364,000 acre-feet f o r  irriga- 
t i o n  use, including 113,000 acre-feet f o r  the loca l  Feather River Service 
areas. The municipal and industr ial  water supply all be distr ibuted on 
a uniform monthly basis, whereas the  i r r igat ion water demand is supplied 
primarily during the summer months. It has been estimated t ha t  the full 
demand on Orwi l l e  Reservoir w i l l  not  develop u n t i l  1991. The pro3ected 
growth of the demand i s  indicated i n  the following tabulation: 



: M I  demand : Irr igation demand : Total demand 
Year : in1,OOOac.-rt. : in1,OOOac.-ft. : 1,000ac.-fi. 

1970 27 40 67 
71 59 63 122 
72 82 84 166 
73 lOg  104. 2U 
74. 134 126 260 
75 157 146 303 
76 184 166 35 0 
77 207 1.87 394 
78 231 206 437 
79 258 227 

1980 281 249 530 
485 

81 299 265 
82 338 284 622 

544 

83 358 301 
84 

659 
378 317 695 

85 398 334 732 
86 418 346 764 
87 435 349 
88 

784 
454 353 807 

89 472 358 830 
1990 490 362 852 

1991-2019 5 06 364 870 
Total  zcQ3 15,423 ZT= 
50-year 
average 408.8 

30. POWR OPERATION 

a. Operation of Orwi l le  Project for power production w i l l  be based 
on integrating i t s  power generating f ac i l i t i e s  with all other area pwer 
generating f ac i l i t i e s  t o  supply the area load. Minimum monthly kilowatt- 
hour output w i l l  be as provided under contract with the Pacific G a s  
and Electric Company, Southern California Edison Company, and Sa.n Diego 
Gas and Electric Cmpany (pre-1985 ) . 

b. Water releases w i l l  conform with j - r r i e t i on  d e m d s  and flood 
control storage space requirements. 

31. RELATION M OTHER F'ROJECTS 

A coordinated reservoir plan for  the entire Feather-Yuba-Bear system i s  
essential  t o  proper regional flood control. The flood control operation 
of Oroville Reservoir w i l l  ultimately be directly related t o  that of 



other  flood control  reservoirs  i n  the  Feather-Yuba-Bear system. Of these, 
only Bullards Bar reservoir  has been constructed, however, i n  order t o  
insure future coordination, the channel c a ~ c i t i e s  i n  Feather River below 
Yuba and Bear Rivers have been designed f o r  cont ro l led  flows f r m  these 
maJor t r i b u t a r i e s .  



CHAPTER 7 - n c O D  CONTROL OPEFATION 

32. FLCOD CONTROL OPERATION IEQUIREMENTS 

a .  Oroville Dam and Reservoir w i l l  be operated f o r  flood control  i n  
accordance with flood cont ro l  regulations prescribed by the Secretary of 
t h e  Army, a d ra f t  of which i s  contained i n  Appendix A .  Accompanying the 
regulations are  the  f locd control diagram, chart A-1, and t h e  emergency 
spillway release diagram, chart  A-2, which together define t h e  schedule 
f o r  flocd control  operation of O r w i l l e  Reservoir. The primary objec- 
t i v e s  of flocd control  operation are  (1)  t o  minimize flood damages down- 
stream, and (2) t o  avoid causing damwe, insofar as pract icable,  t h a t  
would not have occurred under conditions without the  project .  The r e l e a s e  
schedule shown on chart  A-1 w i l l  provide protection f o r  agr icul tura l  
development within the floodway from frequently occurring flocds, without 
sacrif icing reservoir  design flood (SPF) protection f o r  lands outside t h e  
f loodway . 

b .  A maximum of 750,000 acre-feet or' space i s  dedicated t o  flood 
control,  and whenever any part of t h i s  space i s  not required f o r  flood 
control,  it may be used temporarily f o r  other purposes. 

33. LIMITATIONS CN STORAGE 

Operational l imi ta t ions  on storage i n  Oroville Reservoir are speci- 
f i ed  on the  flood control  diagram which accompnies t h e  d r a f t  of regu- 
l a t ions  given i n  Appendix A of t h i s  report .  

34. LIMITATIONS ON RGBASES 

a. Whenever water i s  stored i n  t h e  flood cont ro l  space it should b e  
released a s  rapidly a s  possible i n  accordance with t h e  flood cont ro l  
diagram, chart A-1. Feather River f l m s  should not exceed 150,000 c . f . s . 
at  Oroville, nor 180,000 c.f.s. and 300,000 c.f.s. above and below t h e  
mouth of Yuba River, respectively. Insofar a s  possible,  the  Feather RTver 
below Bear River should be limited t o  320,000 c . f .  s.  

b. During very large flocds releases greater  than 150,000 c .f . s. may 
be required, as indicated by the emergency spillway re lease  diagram, i n  
order  t o  minimize uncontrolled spillway discharges. 

c. Releases from Oroville Dam a re  not t o  be increased more than 
10,000 c.f .s .  nor decreased more than 5,000 c.f.s. i n  any 2-hour period. 

35. SCHEDULF: OF FLOOD CONTRCL OPERATION 

The schedule f o r  f l o d  control operation of Oroville Dam and Reservoir 
i n  accordance with regulat ions prescribed by t h e  Secretary of the  Army 
shown on the flood control  diagram and the emergency spillway re lease  di-  
agram i n  Appendix A .  Releases fo r  purposes other than flood control  are 
not  covered i n  t h i s  report .  
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3 6 .  EMERGENCY OPERATION OF GATED SP ILLWY 

a. Whenever water i s  stored i n  t h e  flood control space and the  res- 
ervoir i s  r i s ing  rapidly because of flood inflow, the necessity for emerg- 

; ency spillway releases should be determined. The emergency spillway re -  
. . .  , . . ., . , . 

lease diagram (chart A + )  accompanying the attached draft of regulations, 
indicates the  release considered necessary t o  avoid endangering the struc- 
tu re  wlthout releasing quanti t ies i n  excess of natural runoff. 

b. The diagram i s  derived i n  accordance with procedures outlined i n  
EM 1110-2-3600, and i s  based on computations of outflow required t o  l i m i t  
storage t o  the capacity available, when only reservoir elevations and r a t e  
of r i s e  are known and remaining inflow volume i s  estimated on the  basis 
tha t  inflow peak is past and t ha t  recession of flow w i l l  be somewhat steep- 
e r  than the average recession observed i n  past floods. The diagram i s  thus 
designed t o  defer increases i n  emergency releases u n t i 1 , i t  i s  certain t ha t  
larger releases w i l l  be necessmy. Accordingly, when such releases are 
indicated by the  diagram, it i s  essential  that  they be made immediately i n  
order that it wi l l  not subsequently become necessary t o  make larger releases. 
For t h i s  reason, the  reservoir operators at the dam should be thoroughly 

I familiar with the  emergency spillway release diagram and should be supplied 
with standing instructions t o  i n i t i a t e  use of the  diagram, if required, 

! when communication with t he  Division of Operations and Mntenance, Depart- 
ment of Water Resources, Sta te  of California, i s  disrupted. 

37. FLOOD CONTROL REGUIATIONS 

The flood control regulations fo r  Oroville Dam and Reservoir, prepared 
for publication i n  the Federal Register, are  contained i n  Appendix A t o  
t h i s  report.  



C~~~ 8 - OPEXATIONAL CONTROLS 

38. OPERATIONAL RESPONSIBILTTIES 

Responsibilities , for  flood control operation of Orovi l l e  Reservoir are  
sunmkized i n  the following paragraphs. A l ist  of personnel involved in  

! 
. . 

.I. . , 
operation of the reservoir f o r  flood control i s  included a t  the f ron t  of 

I this report. 

a. The Director,,Department of Water Resources, S t a t e  of California, 
i s  responsible fo r :  

(1  ) Accomplishing the. physical operation of t he .  reservoir  and asso- 
ciated. f a c i l i t i e s  i n  accordance with the  off ic ia l '  regulations. 

(2) Advising the Distr5ct Engineer, Sacramento D i s t r i c t ,  Corps of 
Engineers, of any need for emergency change i n  operation. 

( 3 )  Annually inspecting channel conditions t o  determine i f  any de- 
ter iora t ion i n  flow capacity has occurred t h a t  could i nh ib i t  release of 
water corresponding t o  flows of 150,000 c.f .s. below Oroville Dam or 
180,000 c.f . s. inJ'the Feather River above Yuba River, 300,000 c.f . s. 
below Yuba River, and 320,000 c. f . s . below Bear River. 

(4)  Reporting t o  the Dis t r i c t  Engineer, Sacramento Dis t r ic t ,  Corps 
of Engineers, any unusual condition i n  the reservoir o r  along downstream 
channels tha t  might temporarily in terfere  with the  planned flood control 
operation of the reservoir.  

:%&4 (5) Keeping downstream in te res t s  advised of impending changes i n  
flood control releases which may affect  them. 

(6 )  Reporting by telephone t o  the  Reservoir Regulation Section, 
Sacramento Dis t r ic t ,  Corps of Engineers, the data outl ined i n  paragraph 

4 42% below, and other data t h a t  may be requested from time t o  time. , 

(7 )  Keeping informed of the  rules and regulations contained i n  
these instructions and bringing t o  the at tention of t h e  Dis t r i c t  Engineer, 
Sacramento Dis t r ic t ,  Corps of Engineers, any feature contained herein 
t ha t  may require c la r i f i ca t ion  or revision. 

( 8 )  Imedia te ly  a f t e r  t he  end of each month, t ransmitt ing t o  the 
Reservoir Regulation Section, Sacramento Dis t r ic t ,  Corps of Engineers, 
data specified i n  paragraph 42-b belar. 

-b .  In connection with the  operation of t h i s  pro J e c t  fo r  flood con- 
t r o l ,  the Dis t r ic t  Engineer, Sacramento Dis t r ic t ,  Corps of Engineers, i s  
responsible for  : 

(1) Approving or disapproving emergency changes i n  operation recom- 
mended by the operating agency, or issuing instructions fo r  such changes 
on his own in i t i a t ive .  

30 



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

(3) Preparing monthly operation and other special reports, required 
by the  Office, Chief of Engineers, r e la t ive  t o  operation of the  reservoir. 

3s.  STANDING INSTRUCTIONS 

When comunication between Oroville Reservoir and the State Water Plan 
Gperations Control Center is interrupted during a flood period, releases 
should be maintained i n  accordance with the last instructions received. 
I f  the  inflow t o  the reservoir is  increasing and communicstions cannot 
be re-established, releasks should be increased a t  a ra te  not f d e r  than 
5,000 c . f . s .  per hour t o  the lesser  of inflow or 150,000 c.f.s. u n t i l  
emergency operation i n  accordance with the Wrgency Spillway Release 
Diagram, chart A-2, and paragraph 36 of these instructions becomes necessary. I 

40. MODIFICATION OF REGULATIONS 

The o f f i c i a l  regulations are subject t o  temporary mdif  ication during 
emergencies by the Dis t r ic t  Engineer, Corps of Engineers. Permanent 
changes i n  the  regulations may be made by reissuing them in  the  same 
manner as when originally prescribed. 

41. HYDROLOGIC FACILITIES 

a. In order t o  insure dependable operation of Oroville Reservoir 
I flood control, provisions fo r  continuously measuring t o t a l  outflows up t o  

150,000 c.f.s. have been provided. In  addition, provisions fo r  continu- 
ously measuring reservoir stage within 0.01 foot, for  the purpose of 
determining reservoir storage and inflow, have been provided with indica- 
t ing  d i a l s  of these gages i n  the operating room. An external system of 
reservoir  s t a f f  gages has been ins ta l led  i n  order t o  provide a positive 
check on reservoir stage. Measurement of all principal sources of res-  
servoir inflow w i l l  be obtained by stream gaging stations on the main 
reservoir  t r ibutar ies .  Stream-gaging stat ions w i l l  be maintained at key 
locations along dawnstream channels on Yuba River, Bear River, and Hon- 
cut Creek and on Feather River above and below Yuba River and below Bear 
River f o r  the purpose of coordinating project operation with downstream 
t r ibu ta ry  inflows. For the purpose of forecasting flocds, 6 t o  12 re-  
cording precipitation stat ions i n  the Feather River drainage basin above 
Oroville w i l l  be established and/or maintained, and provisions are  being 
made t o  obtain reports from these s ta t ions  by radio a t  2-hour or  more 
frequent intervals  during storms. 

b. Location and description of the  existing f ac i l i t i e s  are  included 
on charts  3 and 5. 



42. OPEF&TION R E P O R S  

a. The reservoir operator or operatiw agency shall report  by t e l e -  
phone t o  the Reservoir Regulation Section of the Corps of Engineers each 
work day between 8:00 and 9:00 a.m. during flood periods, and at other 
t k s  upon request, data as follows : 

(1)  The amount of flood control space required i n  Oroville Reservoir. 

( 2 )  Storage, inflow, outflow, and anticipated outflow changes a t  
Oroville Reservoir. 

(3) Precipitat ion at the  dam and at pertinent repor t ing stat ions 
in' or adjacent t o  the  drainage basin. 

b. l m ' d l a t e l y  a f t e r  the end of each month, the  operating agency 
shall dispatch t o  the  Reservoir Regulation Section, Sacramento Dis t r ic t ,  
Corps of Engineers, a sumnary of the fol lar ing operation data: 

(1) Daily inflow, outflow, and storage at Orovil le  Reservoir. 

( 2  ) Daily requirement of flood control space a t  Oroville Reservoir. 

(3)  Precipitat ion a t  Oroville 'Dam. 

43. COORDINATION WITH OTHEB AGENCIES 

In  order %o insure t h a t  the flood control operation of Oroville Reservoir 
w i l l  be as effective and reasonable as possible, it is essen t ia l  t ha t  t h e  
operating agency keep advised a t  all times of possible flood kazards, 
weather conditions, inflow t o  the reservoir, flow i n  downstream t r ibutar-  
i e s ,  and a t  various locations i n  the  Feather River below Oroville Dam. 
This requlres close l ia ison with other agencies, including the  Yuba 
County Water Agency, the Weather Bureau, and t he  Corps of Engineers, on 
a daily or hourly basis as required. 

a. Since channel capacities of the Feather River system far exceed 
maxirmun expected snowmelt flood flows, it i s  not considered necessary t o  
forecast snowmelt runoff f o r  flood control operation; however, t o  operate 
Oroville Reservoir fo r  control of ra in  floods it w i l l  be necessary to 
make frequent forecasts  of inflow t o  Oroville Reservoir and of loca l  inflow 
t o  the Feather River System downstream fkom the  reservoir .  

b. Reliable computerized methods of forecasting t h e  inflow hydroaaph 
t o  Oroville Reservoir and local  inflow below the  reservoir  have been de- 
v e l o ~ d  by a State-Federal River Forecast Center. These forecasting 
schemes are based upon an analysis of h i s to r ica l  periods of p e c i p i t a t i o n  
and involve the conibining of precomputed antecendent indexes (AI ) , base 
flow, d e c e d e n t  and forecasted rainfall, and unitpa* ordinates. 



(1) The AI is an index of the loss potential of the stream basin, 
or an index of the relationship between rainfall and surfacerunoff for 
a particular stom period. For the Feather River Basin above Oroville 
this index Is computed from Brush Creek Ranger Station's precipitation 

1 .. . ... .... I . . , . . . . , . d&ta and Manzanita Lake's snow depth. The nuinerical value of this AI 
... . . , .::: . ... ., indicates the approximakie number of inches of rain that would be required 

to produce one inch of surface runoff. 

. i (2) The effective basin-mean precipitation for six-hour intervals 
is estFmated by using all, available precipitation information adjusted 
for wind, freezing level, and snowpack data. This effective precipitation 
forecasted for succeeding intervals .is based upon an analysis of the.. 
past, present, and forecasted synoptic weather situation used in con- 
junction with the actual observed antecedent precipitation and the US 
Weather Bureau' s Quantitative Precipitation Forecast (QPF) . . . - >. 

i ..,' 
( 3 )  The estimated effective basin-mean precipitation, along with the 

prestorm AI value and the base flow, are applied to the unitgraph ordin- 
ates and the basin AI-loss-rain relationships (developed from historical 
storms) to determine a 6-hourly inflow hydrograph to Oroville Reservoir. 
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45. EXAMPIE3 OF OPERATION 

a. Routings of the  Decerriber 1955 flo.03, January-February 1963 flood, 
and'~eceniber 1964 flood i n  accordance with the flood control diagram 
(chart A-1) is  paphical ly  pesented on chart 31. 

b. Coordination of reservoir operation fo r  f lood control purposes 
between Oroville and Yuba River Reservoirs is  shown on chart 32. Routing 
No. 1 on t h i s  chaxt shows the resul ts  of a coordinated operation of Oro- 
v i l l e  and New Bullards Bar Reservoir, with the  primary staniiard project 
storm centered on Feather River Basin above Oroville Dam; Routing No. 2 
shows the resul ts  of a coordinated operation of Oroville and New BulLards 
Bar Reservoirs, with primary standard project storm centered on Yuba River 
Basin below New Bullards B a r  Dam; and Routing No. 3 ' shows the  resu l t s  of 
a coordinated operation of Oroville, New Bullards B a r  Dam and the  future  
Marysville reservoirs, with primary standard project storm centered on 
Yuba River below New Bullards Bar and above Marysville Dams. 

c. Hypothetical operation of Oroville Reservoir during the  spilway 
design flood i s  shown i n  graphical form on chart 33. The routing of this 
Xlood by the Department of Water Resorces starts at gross pool elevation, 
and at ta ins  a maximum storage of 3,8l7,000 acre-f ee t  ( a t '  917 ft . elevation) 
and a m x i m u m  outflow of 623,200 c.f.6. 

. d. Stage-duration curves are  presented on chart 34, a stage frequency 
curve on chart 35, and seasonal variation of reservoir storage frequency 
on chart 36. 

e. Project and prepro ject rain-flood frequency curves a re  shown on 
chart 6 (sheet 2). 

46. OPEFATION RECORD 

a. The of f ic ia l  operating record of storage and outflow value i s  
published i n  the Water Supply Papers of the IE Geological Survey. 

b. The operation of Groville Reservoir began i n  Noveder 1967, and 
i s  shown i n  graphical form on chart 37. 

c. A record of flood control requirements, and of storage and flow 
pertinent t o  the flood control operation is contained i n  the  monthly 
r e p r t s  submitted t o  the  Chief of Engineers by t he  D i s t r i c t  Engineer, 
Corps of Engineers, Sacramento, California. A copy of t h i s  monthly re-  
port form i s  shown on chart 38. 
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I hcceedence frequency per hundred years I 

Corps of Engineers, Sacramento , C a l i f .  

I I Prepared: R. F. c. Date:. June 1970 

SHEET 2 CHART 6 



pmTI(ER RIVER AT O R O V I U ,  GILDURNIA 
(OROVILLE DAM SITE) 

I haent-impaired Average Flova in  Thouaend c.f.8. - --. - -. - - i I 
water 1 R& / h t e  I 
year 1-day ' 1  

1932-03 U O .  y ) W  88.4 
03-04 109. 24Feb 100.2 
04-05 P D ~ C  65.7 
05-06 13.3. 1&an 91.5 
06-07 W .  l g ~ a r  l n . 8  

?Fob 15.3 07-08 
18. 16San 328.0 m-09 

09-10 9bcc 29.9 
10 -11 86. W a n  72.2 
ll-12 26Jan 15.4 
12-13 1 . a ~ ~  10.5 
13-14 U6. p h c  83.8 
14-15 78. u y  63.4 
15-16 5b.1" 2 0 W  55.0 
16-17 n.0 25Feb 68.6 
17-16 36.6 2 b W  33.7 
18-19 81.1 m e b  52.6 
19-20 24.6 16Apr 20.0 
20-21 .[9.0 laran b1.C 
21-22 19Feb 21.9 
22-23 21.3 b ~ p r  17.8 
23-24 47.9 8Feb 33.4 
24-25 88.1 6 ~ e b  63.7 
25 -26 59.7 6 ~ p r  54.5 
26-27 93.0 2Ueb 79.4 
27-28 179. 2 6 W  120.0 
26-29 14.0 4Feb u . 6  
29-30 g5.1 l 5 h c  73.4 
P-3 n . 6  1 9 ~  a.w+ 
31-32 22.6 2 ~ a . r  17.4 
32-33 2- 6.88 
33-34 20.3 2 9 ~ a r  14.1 
34-35 58.6 8 ~ p r  51.3 
35-36 85.4 22Feb 54.2 
36-37 1 W r  14.4 
37-33 185.0 U h c  145.0 
3 -39 8.08 2W.r 7.2p 

152.0 3 0 W  131.0 
84.2 llFeb 70.4 

41-42 llO.0 6Feb 88.4 
42-43 108.0 2 p n  64.5 
43-44 24.9 bar 18.1 
44-45 60.1 2Feb 45.8 
45-46 54.4 29kc  45.8 
46-47 45.6 l2Feb 29.2 

49-50 
50-51 1 2lNov 07.1 
51-52 2Feb 47.6 
52-53 U3.0 97.1 
53-54 54.8 1 O W  45.2 
54-55 13.0 6 k c  7.59 
55-56 203.0 , ~ j k c  172.0 
56-57 3 . 9  1 1g~e.y 24.6 

A 

Addltiorvll items ahove 40,000 c.f .s. 
a d  separated by 10 dBya: 

Max 1 s t  
3-day j day 

62.9 2 9 ~  
82.5 22Feb 
37-1 l 9 W  
65.5 s4~e.r  
135.4 1Wr 
14.1 lpTaD 

ll7.2 1kTm 
27.0 1 W r  
49.5 IApr 
10.3 . 2 h  
7.5 l g n n  
70.3 PDec 
54.1 lomy 
48.8 1 5 ~  
47.9 Web .  
27.4 25Mar 
35.3 
16.6 151,pr 
37.5 laTan 

,17.3 l9Feb 
15.4 5Apr 
21.7 Veb 
53.2 4Feb 
45.6 5Apr 
58.3 16Feb 

106.1 23m.r 
8.4 1 9th- . 

95.4 ~ O M C  
6.9 2- 

100.6 2 6 . u  
52.7 9Feb 
59.9 2Feb 
60.3 W a n  
n . 3  k3ar 
34.5 lreb 
41.5 22Dec 
21.9 l2Feb 

10.7 
30.2 ' 4Feb 
50.4 l7Nov 
3 . 0  1Feb 
57.3 wan 
39.0 Y W  
6.8 s a c  

138.0 1 9 % ~  
21.3 18.%y 

Max 
lo-*y I l a t  Max 

b y  30-day 

=Mar 18.0 
22Feb 43.1 
12Mar 14.8 
2 0 W .  25.4 
l7Mnr 41.3 
1 4 . h  8.7 
&ran 3.1 

25Feb 16.1 
17Mar 25.4 

6 ~ a r  4.0 
1ya l i  3.5 
3 e c  3 . 0  
W~11 1 6 . 0 '  
l*r 25.8 . 
m e b  v . 2  
lWr ' 13.2 
m b  .9.4 
&r 3.9 

2 8 ~ e b  i4.5 
l9Feb 8.2 
1'IMar 7.9 
2 7 J s  . 4.5 . 

P e b  13.2 
l'lllar 12.9 

3Feb . 21.3 
1- 24.9 
10- 5.04 
m m c  13.6 
UMar 3-72 
1% 9.75 
12Mar 4.45 

5- 4.79 
1 5 b  12.66 
1meb 18.0 
12Mar . 8.34 
l o n c  S3.47 
1 k  5.64 
15% 25.56 

9Feb 22.8 
23Jm 25.9 
2Uan 18.8 

4& 6'.62 
Ueb .  12.5 

2 1 k c  18.14. 
pFeb  7.41 

9Apr 15.29 
6.96' 

17Jan 10.5 
l8Nov 22.7 
2 4 ~ a n  16.2 

7Jan 19.8 
9Me.r 13.9 

15Nov 4.49 
1 9 k c  40.0 

%y 8.65 -- 

29Mar 57.3 
261.b 51.2 Note: 
2 6 % ~  41.9 Flows prior t o  October 1 9 8  ad.luated for  

1911 

1914 

1915 
1916 

1%1 
1 9 6  
1936 
1938 
1940 
1941 
1942 

1956 

Shee t  3 CHART 6 

p e b  75.0 
Mar 40.1 
6 ~ p r  62.5 

26Jan 63.6 
2Uab 73.3 
lOApr W.1 
Web 57.1 
3Jm 40.5 

UFeb 42.0 
2lNov 60.1 
4Feb 46.5 

I ~ J ~ I I  46.4 
2Wnr 44.5 
28Feb 120.0 
2 7 k c  40.4 
1 6 k c  51.6 
27Je.n 61.1 
15Jan 61.9 
2 p e b  h4.C 

effects of W e  AlmaMr and Bucke Lakt as 
operated eince t h a t  date. Other flows nrr as  
recorded. 

February 1958 
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STANDARD PROJECT GENERAL STORM 

PRECIPITATION AND SNOWMELT BY PERIODS IN PERCENT 1 OF TOTAL 



Feather  .River  above Orovi 1 1  e Reservoi r, w i t h  Concurrent Local 
Runoff between O r o v i l l e  Dam and the Mouth o f  Yuba R i v e r  

2 - h o u r  average f l o w s  in t h o u s a n d  c.f.s. 

NOTES: 

1. L o c a l  R u n o f f  i n c l u d e s  u n c o n t r o l  l e d  r u n o f f  f rom a 1  1  l o c a l  a r e a s  c o n t r i b u t i n g  
t o  F e a t h e r  R i v e r  f l o w s  f r o m  b e l o w  O r o v i l l e  Dam t o  a b o v e  t h e  mouth  o f  Yuba 
R i v e r .  

' 2 .  L o c a l  R u n o f f  i s  c o n c u r r e n t  w i t h  t h e  s t a n d a r d  p r o j e c t  f l o o d  b v e r  t h e  b a s i n  
a b o v e  O r o v i l l  e  Dam. 

I M a r c h  1958 D.D.D. Rev., August  1968 T.V.H. CHART .9 
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j Time i n  d a y s  NOTES: 

I 
I 
! ' R o u t i n g  No. I I .  Routin01 No. I i r  baaed on maxi 

S t a n d a r d  P i / o J e c i  Storm on  Wet Ground s t  bo t tom o f  f l o o d  c o n t r o l  spa 
1 5 0 , 0 0 0  c f s  a t  e l e v a t i o n  863 .5  

i i .  
I 

2. Ory ground c o n d i t i o n s  a r e  d e f i  
January  943  s to rm.  

* Bass4 on P r s l i m i n a r y  Reser  -- .- .-- ----..-- - - .; .:b F :- - - - - - - -- -. 
2 .  

- -. - 
I 

- - 



Time i n  days 

Routing No. 2 
P r o j e c t  Storm on Dry Ground 

- m u m  r e l e a s e  c a p a c i t y  o f  7 5 , 0 0 0  c f s  
, c s  ( 7 5 0 , 0 0 0  a c - f t  empty s p a c e )  a n d  
'-_-/ f t  ( 5 3 5 , 0 0 0  a c - f t  empty s p a c e ) .  - 

ROUTING OF 
STMDARD PROJECT FLOOD. ' 

TO DETERMI WE FLOOD CONTROL 
SPACE REQU l REWENT 

~ e d  a s  t h o s e  o b s e r v e d  d u r i n g  . 

v o i  r d a t a  

. . -..-..,l,, 
, ,  , - . " "  . ' .  . . . ..;. .: .-, L":,*:. .. .. ... . . . .. . . . .  . .. , -- .. . .. _ _  . .,_- ....... " _,__-...--..---.- .,.. :.....-.,-: ..-.. _._. ,,\ ..li,-- - -  ..-. .. .. , . . .. . 
..:, ..... \..,.*.,.?'\. ; -... ;7..*,; ?.... .:.. . ..,..,..., ;!: ..,. .:::; ,:.: , . .  . . . . . . . , . , , .. . , .-;:i; ..... ;!';.', :;;;.;;;< :', . .. .-.:,l!i:,.;.: .... ';..::i: .... ..;, . . . .~.. 
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MONTHLY REQU l RED FLOOD CONTROL SPACE 15 JUNE 1970 

OROVI LLE RESERVO l R 

Flood C o n t r o l  Space i n  thousand acre-feet a t  end o f  month 
Year : 

: Jan : Feb : Mar : Apr : May : Jun : Jul  : Aug : Sep : O c t  : Nov : Dec 

1906 187.5 375.0 375.0 750.0 
1907 750.0 750.0 750.0 293.0 0.0 0.0 0.0 0.0 187.5 3 5 . 0  375.0 580.3 
1908 592.5 552.7 375.0 78.9 0.0 0.0 0.0 0.0 187.5 375.0 404.1 382.1 
1909 750.0 750.0 750.0 7 4  0.0 0.0 0.0 0.0 187.5 375.0 495.3 596.0 
1910 599.7 593.2 532.4 78.9 0.0 0.0 0.0 0.0 187.5 375.0 375.0 375.0 

1911 750.0 740.7 629.6 178.2 0.0 0.0 0.0 0.0 187.5 375.0 375.0 375.0 
1912 556.9 390.9 481.9 149.7 0.0 0.0 0.0 0.0 187.5 375.0 442.2 424.9 
1913 604.1 463.9 466.6 105.6 0.0 0.0 0.0 0.0 187.5 375.0 546.9 750.0 
1914 750.0 750.0 585.7 175.0 0.0 0.0 0.0 0.0 187.5 375.0 375.0 442.6 
1915 750.0 750.0 750.0 207.5 0.0 0.0 0.0 0.0 187.5 375.0 375.0 490.7 

1916 750.0 735.2 503.9 78.9 0.0 0.0 0.0 0.0 187.5 375.0 398.2 517.9 
1917 410.1 750.0 523.3 203.7 0.0 0.0 0.0 0.0 187.5 375.0 375.0 375.0 
1918 375.0 491.6 641.7 143.2 0.0 0.0 0.0 0.0 187.5 375.0 375.0 375.0 
1919 464.7 750.0 603.4 116.2 0.0 0.0 0.0 0.0 187.5 375.0 375.0 379.8 
1920 375.0 415.0 508.1 160.1 0.0 0.0 0.0 0.0 187.5 375.0 750.0 750.0 

1921 750.0 679.8 524.2 78.9 0.0 0.0 0.0 0.0 187.5 375.0 375.0 6b6.7 
1922 432.2 724.8 615.7 91.5 0.0 0.0 0.0 0.0 187.5 375.0 375.0 615.3 
1923 561.8 400.6 375.0 78.9 0.0 0.0 0.0 0.0 187.5 375.0 375.0 375.0 
1924 388.1 441.1 375.0 78.9 0.0 0.0 0.0 0.0 187.5 379.2 375.0 443.2 
1925 375.0 641.8 535.4 174.7 0.0 0.0 0.0 0.0 187.5 375.0 375.0 375.0 

1926 525.8 665.6 392.3 190.1 0.0 0.0 0.0 0.0 187.5 375.0 750.0 491.8 
1927 552.5 750.0 538.2 141.8 0.0 0.0 0.0 0.0 187.5 375.0 572.0 492.8 
1928 465.6 429.9 740.5 188.1 0.0 0.0 0.0 0.0 187.5 375.0 375.0 404.9 
1929 375.0 375.0 375.0 78.9 0.0 0.0 0.0 0.0 187.5 3 5 . 0  375.0 715.4 
1930 611.0 565.3 432.7 104.4 0.0 0.0 0.0 0.0 187.5 375.0 375.0 375.0 

1931 375.0 375.0 378.9 78.9 0.0 0.0 0.0 0.0 187.5 375.0 375.0 750.0 
1932 606.3 417.3 375.0 104.9 0.0 0.0 0.0 0.0 187.5 375.0 375.0 375.0 
1933 581.7 402.3 457.0 78.9 0.0 0.0 0.0 0.0 187.5 422.3 375.0 596.3 
1934 430.0 528.3 442.7 78.9 0.0 0.0 0.0 0.0 187.5 375.0 492.9 482:3 
1935 S3.O 535.2 511.0 303.1 0.0 0.0 0.0 0.0 187.5 375.0 375.0 394.3 

1936 587.9 750.0 583.3 129.6 0.0 0.0 0.0 0.0 187.5 375.0 375.0 395.0 
1937 524.9 638.0 633.8 152.2 0.0 0.0 0.0 0.0 187.5 375.0 672.3 670.6 
1938 613.7 750.0 750.0 260.8 0.0 0.0 0.0 0.0 187.5 375.0 375.0 375.0 
1939 403.3 375.0 404.8 78.9 0.0 0.0 0.0 0.0 187.5 375.0 375.0 383.8 
19UO 667.8 750.0 750.0 299.7 0.0 0.0 0.0 0.0 187.5 375.0 3 5 . 0  750.0 

1941 750.0 750.0 619.8 203.2 0.0 0.0 0.0 0.0 187.5 375.0 375.0 750.0 
1942 750.0 731.8 479.8 257.0 0.0 0.0 0.0 0.0 187.5 375.0 452.2 571.3 
1943 750.0 647.3 600.3 188.0 0.0 0.0 - 0.0 0.0 187.5 .375.0 375.0 375.0 
1944 437.5 621.3 468.9 112.3 0.0 0.0 0.0 0.0 187.5 375.0 506.1 555.8 
1945 421.1 556.4 515.9 78.9 0.0 0.0 0.0 0.0 187.5 519.4 590.7 750.0 

1946 531.0 473.8 475.0 78.9 0.0 0.0 0.0 0.0 187.5 375.0 530.9 461.1 
1947 375.0 438.7 555.6 90.9 0.0 0.0 0.0 0.0 187.5 456.6 9 5 . 0  375.0 
1948 397.9 375.0 574.2 453.9 0.0 0.0 0.0 0.0 187.5 375.0 375.0 426.5 
1949 375.0 434.0 533.9 78.9 0.0 0.0 0.0 0.0 187.5 375.0 375.0 375.0 
1950 655.7 602.6 597.3 164.9 0.0 0.0 0.0 0.0 187.5 553.9 750.0 671.8 

1951 691-8 612.2 432.3 103.0 0.0 0.0 0.0 0.0 187.5 375.0 539.8 750.0 
1952 750.0 705.4 549.4 86.0 0.0 0.0 0.0 0.0 187.5 375.0 3 5 . 0  619.3 
1953 728.2 436.9 478.5 253.7 0.0 0.0 0.0 0.0 187.5 375.0 422.5 375.0 
1954 619.8 634.2 594.2 246.1 0.0 0.0 0.0 0.0 187.5 375.0 375.0 463.1 
1955 442.3 432.6 375.0 171.1 0.0 0.0 0.0 0.0 187.5 375.0 3 0 . 9  750.0 

1956 750.0 750.0 519.9 110.8 0.0 0.0 0.0 0.0 187.5 458.0 375.0 375.0 
1957 421.2 690.4 548.1 149.1 0.0 0.0 0.0 0.0 187.5 381.5 375.0 541.8 
1958 677.9 750.0 750.0 302.6 0.0 0.0 0.0 0.0 187.5 375.0 375.0 375.0 
1959 559.2 698.4 483.4 78.9 0.0 0.0 0.0 0.0 187.5 375.0 375.0 375.0 
1960 572.8 601.7 628.8 173.0 0.0 0.0 0.0 0.0 187.5 375.0 536.2 420.7 

1961 482.6 460.8 516.7 121.7 0.0 0.0 0.0 0.0 187.5 375.0 457.0 431.5 
1962 421.8 750.0 602.0 112.0 0.0 0.0 0.0 0.0 187.5 698.6 527.8 487-0  
1963 597.2 490.7 610.9 357.9 0.0 0.0 0.0 0.0 187.5 375.0 513.2 375.0 
1964 503-3 375.0 375.0 78.9 0.0 0.0 0.0 0.0 187.5 375.0 469.9 750.0 
1965 750.0 540.2 W1.8 183.7 0.0 0.0 0.0 0.0 187.5 375.0 594.4 591.3 

1966 522.6 437.8 375.0 78.9 0.0 0.0 0.0 0.0 187-5 375.0 624.0 564.4 
1%7 750.0 586.8 690.2 302.0 0.0 0.0 0.0 0.0 187.5 375.0 375.8 396.7 
1968 614.9 575.7 501.1 78.9 

Feather River Basin, California R.  F. C. 
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OCTOBER 1967 

OROV I L L E  RESERVOIR,  FEATHER R I V E R ,  C A L I  F O R N l A  

AREA AND C A P A C I T Y  T A B L E  

C a p a c i t y  in a c r e - f e e t  

-0 .1 .2 .3 -4 -5 -6 .7 -8 -9 

800.758 801,318 801,877 802.437 802,997 803,558 804,119 804,680 805,241 805,802 
806,364 806,926 807.489 808,051 808.614 809.177 809,741 810,305 810,869 811,433 
811,997 812,562 813.127 813.693 814,258 814.824 815,390 815,957 816,523 817,090 
817,658 818,225 818,793 819,361 819,929 820,498 821,067 821.636 822,M5 822,775 
823,345 823,915 824.486 825,056 825.628 826.199 826,770 827,342 827,914 828,487 
829,060 829.633 830.206 830,779 831.353 831,927 832.501 833,076 833.651 834,226 
834,801 835.377 835.953 836.529 837.106 837.683 838,260 838.837 839.415 839,993 
840,571 841.149 841,728 842.307 842.886 843,466 844.045 844,625 845,206 845,786 
846.367 846,949 847,530 848.112 848.694 849.276 849,859 850,441 851,025 851,608 
852.192 852.776 853,360 853.945 854,530 855,115 855,701 856,287 856.873 857,459 
858,046, 858.633 859,220 859.807 860.395 860,983 861,571 862,160 862,749 863,338 
863,927 864,517 865,107 865,697 866,288 866.879 867,470 868,061 868,653 869,244 
869,837 870,429 871,022 871.615 872,208 872.801 873,395 873.989 874.584 875.17 8 
875,773 876,368 876,964 877,560 878.156 878,752 879,348 879.945 880.542 881,140 
881,737 882,335-.--382,224 883.532 884,131 884.730 885,329 885,929 886,529 887,129 
887.729 888.330 888,931 889,532 890,134 890.736 891,338 891,940 892.543 893,146 
893,749 894,353 894,956 895.560 896.165 896,769 897.374 897,979 898,585 899,191 
899,797 900.403 901.009 901,616 902.223 902.831 903,438 ,904,046 904,655 9 ~ 5 ~ 3 3  
905,872 906,481 907,090 907.700 908,310 908,920 909,531 910,141 910,752 911,364 
911,975 912,587 913,199 913.812 914,424 915,037 915,651 916.264 916,878 917,492 

918,107 918,721 919,336 919,951 920.567 921.183 821.799 922.415 923.032 923.649 
924,266 924,883 925.501 926.119 926.738 927,356 927,975 928.594 929,214 929,833 
930,453 931.074 931.694 932.315 932,936 933.558 934,180 934.802 935,424 936.046 
936.669 937,292 937.916 938.539 939,163 939,788 940,412 941.037 941.662 942,288 
942.913 943,539 944,165 944,792 945,419 946.046 946,673 947,301 947,929 948.557 
949.186 949.814 950.443 951,073 951,702 952,332 952,963 953.593 954.224 954,855 
955.486 956,118 956,750 957.382 958.015 958.647 959,280 959,914 960,547 961,181 
961.816 962,450 963.085 963,720 964.355 964.991 965.627 966,263 966,899 967,536 
968,173 968.811 969,W8 970,086 970.724 971.363 972,002 972,641 973,280 973.920 
974,560 975.200 975.840 976,481 977.121 977,763 978,404 979.046 979,688 980,330 

980,973 981.616 982.259 982.902 983,546 984,190 984.834 985,479 986.124 986,769 
987,415 988.061 988,707 989,353 990,000 990,647 991.294 991.942 992,589 993,237 
993.886 994,535 995,184 995,833 996.483 997,132 997,783 998,433 999.084 999.735 

1,000,386 1,001,038 1,001.690 1,002,342 1,002,994 1,003,647 1,004,300 1,004,954 1,005,607 1,006,261 
1,006,916 1,007,570 1,008,225 1,008,880 1,009,536 1.010.191 1,010,847 1,011,504 1,012,160 1,012,817 
1,013,474 1,014,132 1,014,790 1,015,448 1,016,106 1,016,765 1,017,424 1.018.083 1,018,742 1,019,402 
1.020.062 1,020,723 1.021.383 1,022,044 1,022.706 1,023,367 1,024.029 1,024,691 1.025.354 1.026.017 
1,026,680 1,027,343 1,028,007 1,028,671 1,029,335 1.030,OOO 1,030,664 1,031,330 1,031,995 1,032,661 
1.033.327 1,033,993 1,034,660 1,035,326 1,035.994 1.036.661 1.037.329 1.037.997 1,038.665 1.039.334 
1,040,003 1,040,672 1,041,342 1,042,012 1,042,682 1,043,352 1,044,023 1,044,694 1.045.366 1,046,037 

1,046,709 1.047.381 1,048,054 1,048,727 1,049,400 1,050,073 1,050.747 1,051,421 1.052.095 1,052.770 
1,053,445 1,054,120 1,054.795 1,055,471 1,056,147 1,056,824 1,057,500 1,058,177 1.056.855 1,059,532 
1,060,210 1,060,888 1.061.567 1,062,246 1,062,925 1,063,604 1,064,284 1,064.964 1.065,6U 1,066.325 
1,067.005 1,067,687 1.068.368 1,069.050 1,069.732 1,070,414 1,071,097 1,071.780 1,072,463 1,073,147 
1,073.831 1,074,515 1,075,199 1,075,884 1,076,569 1,077.254 1,077.940 1,078,626 1.079.312 1,079.999 

1,080,686 1,081,373 1.082.060 1,082,748 1,083,436 1,084,124 1,084,813 1.085.502 1,086,191 1,086,881 
1,087,571 1,088,261 1,088,951 1,089,642 1,090,333 1,091,024 1,091,716 1 092 408 I 093 100 1 093 793 
1,094.486 1.095.179 1,095,872 1,096,566 1,097,260 1,097,954 1,098,649 1:099:344 1:100:039 1,'100:735 
1,101,431 1.102.127 1,102,824 1,103,520 1,104,217 1,104,915 1,105,613 1,106.311 1,107,009 1,107,707 
1,108,406 1,109,106 1,109.806 1.110.506 1,111,206 1.111.907 1,112,608 1,113,309 1,114,011 1,114,713 

1,115,415 1,116.117 1,116,820 1.117.523 1,118,227 1.118.931 1,119,635 1.120.339 1,121,044 1,121,749 
1.122.455 1,123,160 1.123.867 1.124.573 1.125.280 1,125.987 1,126,694 1.127.401 1.128.109 1,128,818 
1,129,526 1.130.235 1,130,944 1.131.654 1,132,364 1,133.074 1,133,704 1,134,495 1,135,206 1,135,917 
1,136,629 1,137,341 1,138.054 1,138,766 1,139,479 1,130,193 1,140.906 1,141,620 1,142,334 1,143,049 
1,143,764 1,144,479 1,145,195 l.iW.910 1,146.627 1,147,343 1,148,060 1,148.777 1.149.494 1,150,212 

1 150 930 1 151.649 1,152.367 1,153,086 1,153,806 1,154,525 1,155.245 1.155.966 1.156.686 1,157,407 
1:158:128 1:158,850 1.159.572 1.160.294 1,161,017 1.161.740 1,162,463 1,163.186 1,163,910 1,164,634 
1,165,359 1.166.083 1.166.808 1,167,534 1,168,260 1,168,986 1,169,712 1,170.439 1,171,166 1,171,893 
1.172.621 1,173,349 1,174,077 1,174,805 1,175,534 1,176,264 1,176,993 1,177,723 1,178,453 1,179,184 
1,179,915 1,180,646 1,181,377 1,182,109 1,182,841 1,183,574 1,184,307 1,185,040 1,185,773 1,186,507 

P a g e  8 o f  1 2  P a g e s  

E l e v  
i n  

f e e t  

631 
632 
633 
634 
635 

636 
637 
638 
639 
640 

641 
642 
643 
644 
645 

646 
647 
648 
649 
650 

651 
652 
653 
654 
655 

656 
657 
658 
659 
660 

661 
662 
663 
664 
665 

666 
667 
668 
669 
670 

671 
672 
673 
674 
675 

676 
677 
678 
679 
680 

681 
682 
687 
684 
685 

686 
687 
6138 
689 
690 

Area 
i n  

a c r e s  

5,593 
5,620 
5,647 
5,674 
5,701 

5,728 
5,756 
5,783 
5,610 
5,838 
5,868 
5,895 
5,923 
5,950 
5,978 

6,006 
6,034 
6,061 
6,089 
6,117 

6,145 
6,174 
6,202 
6,230 
6,258 

6,286 
6,315 
6,344 
6,372 
6,401 

6,428 
6,457 
6,486 
6,515 
6,544 

6,573 
6,603 
6,632 
6,662 
6,691 

6,721 
6,750 
6,780 
6,810 
6,840 

6,870 
6,900 
6,930 
6,960 
6,991 

7,024 
7,056 
7,087 
7,119. 
7,150 

7 182 
71214 
7,246 
7,278 
7,310 



L 

8 , 
... . .-/ 

OCTOBER 1967 

OROV I L L E  RESERVO I R,  FEATHER R I VER, C A L I  FORN l A 

C H A R T  16 

E l e v  
tn 

f e e t  

691 
692 
693 
694 
695 

696 
697 
698 
699 
700 

7 0 l  
702 
703 
704 
705 

1 706 
) 707 

708 
709 
710 

7 1 i  
712 
713 
714 
715 

716 
717 
718 
719 
720 

721 
722 
723 
724 
725 

726 
727 
728 

$ 7 2 9  
730 

731 
732 
733 
734 
735 

736 
737 
738 
739 
740 

741 
742 
743 
744 
745- 

746 
747 
748 
749 
750 

Area 
in 

ac res  

7,342 
7,374 
7,407 
7.439 
7,472 

7,504 
7.537 
7,569 
7,602 
7.635 
7,664 
7,696 
7,727 
7,759 
7,791 

7,823 
7,855 
7 887 
7:919 
7,951 

7,984 
8,016 
8,048 
8,Odl 
8,114 

8,146 
8,179 
8.212 
8,244 
8,277 

8,314 
8,348 
8,381 
8,415 
8,449 

8,483 
8,516 
8,551 
8.585 
8,619 

8.653 
8,687 
8,722 
8,756 
8.791 

8,825 
8,860 
8,895 
8.930 
8,964 

9,002 
9,038 
9,074 
9,110 
9,146 

9.183 
9,219 
9,256 
9,292 
9.329 

AREA AND CAPACITY  TABLE 

Capaci ty i n  acre- feet  

- 0  -1 .2 .3 .4 -5 - 6  - 7  - 8  .9 

1,187,241 1,187,975 1,188,710 1.189.445 1.190,180 1,190,916 1,191,652 1,192,388 1,193,125 1,193,862 
1,194,599 1,195,337 1,196,075 1,196,813 1,197,552 1,198.291 1,199,030 1,199.769 1,200,509 1 201 249 
1,201.990 1,202,731 1,203,472 1,204,213 1,204,955 1,205.697 1,206,440 1,207.183 1,207,926 1:208:669 
1,209,413 1,210,157 1,210,901 1.211.646 1,212,391 1,213.136 1,213,882 1,214.628 1,215,375 1,216 121 
1,216,868 1,217,616 1,218,363 1,219.111 1,219,859 1,220,608 1,221,357 1,222.106 1,222,856 1.223:606 

1,224,356 1,225,107 1.225.858 1,226,609 1,227.360 1.228.112 1,228,864 1.229.617 1,230,370 1,231,123 
1,231,877 1,232,630 1,233,385 1,234,139 1.234.894 1,235,649 1,236,404 1,237,160 1,237,916 1,238,673 
1,239,430 1,240,187 1,240,944 1,241,702 1,242,460 1,243.218 1,243,977 1,244,736 1,245 496 1,246 255 
1,247,015 1,247,776 1,248,596 1,249,298 1.250.059 1,250.821 1,251,583 1.252.345 1,253:108 1,253:871 
1,254,634 1.255.397 1,256,161 1.256.925 1,257,689 1,258,454 1,259,219 1,259.984 1,260,750 1,261,516 

1,262,282 1,263.049 1,263.816 1,264,583 1,265,350 1,266,118 1,266,886 1,267,655 1,268,423 1.269.192 
1,269,962 1,270,732 1,271,502 1,272,272 1.273.043 1,273.814 1,274,585 1,275.357 1,276,129 1,276,901 
1,277,673 1,278.446 1,279,219 1,279,993 1,280,767 1,281,541 1,282,315 1,283,090 1,283,865 1,284,641 
1,285,417 1,286,193 1,286,969 1,287,746 1,288,523 1,289,300 1,290,078 1,290,856 1,291,634 1,292,413 
1,293,192 1,293,971 1,294,751 1,295,530 1,296.311 1,297.091 1,297,872 1,298,653 1,299,435 1,300,217 

1,300,999 1,301,781 1,302,564 1,303,347 1,304,130 1,304,914 1,305,698 1,306,483 1,307,267 1,308.052 
1,308,838 1,309,623 1,310,409 1,311,196 1,311.982 1,312,769 1,313,556 1,314,344 1,315,132 1,315,920 
1 316 709 1 317,498 1,318,287 1,319,076 1,319,866 1,320,656 1,321,447 1,322,238 1,323,029 1,323,820 
1:324:612 1:325,4U4 1,326,196 1,326,989 1,327,782 1,328,576 1,329,369 1,330,163 1,330,958 1,331,752 
1,332,547 1,333,343 1,334,138 1,334,934 1,335,730 1,336,527 1,337,324 1,338,121 1,338,919 1,339,717 

1,340,515 1,341,313 1,342,112 1,342,911 1,343,711 1,344,511 1,345,311 1.346.111 1,346.912 1.347.713 
1,348,515 1,349,316 1,350,119 1,350.921 1,351,724 1,352,527 1,353,330 1,354,134 1,354,938 1,355,742 
1,356,547 1,357,352 1,258,157 1,358,963 1,259.769 1,360,575 1,361,382 1,362,189 1.362.996 1,363,804 
1,364,612 1,365,420 1,366,228 1,367,037 1,367,847 1,368,656 1,369,466 1,370,276 1,371,087 1,371,898 
1,372,709 1,373,520 1,374,332 1,375.144 1,375,957 1,376,770 1,377,583 1,378,396 1,379,210 1.380.024 

1,380,839 1,381,653 1,382,469 1,383.284 1,384.100 1,384,916 1,385,732 1,386,549 1,387,366 1 388 183 
1,389,001 1,389,819 1,390,638 1,391,456 1,392,275 1,393.095 1,393,914 1,394.734 1,955,555 1:396:375 
1,397,196 1,398,018 1,398,839 1,399,661 1,400,484 1,401,306 1,402,129 1,402.952 1,403,776 1,404,600 
1,405,424 1,406,249 1,407,074 1,407.899 1,408,725 1,409,551 1,410,377 1,411,203 1,412,030 1,412,858 
1,413,685 1,414,513 1,415,342 1,416,171 1,417,000 1,417,830 1,418,659 1,419,490 1,420,320 1.421.151 

1,421,982 1,422,814 1,423,646 1,424,478 1,425,311 1,426,143 1,426,977 1.427.810 1,428,644 1,429,478 
1,430,313 1,431,l 8 1,431,983 1,432,819 1,433,655 1,434,491 1,435,327 1.436.164 1,437,002 1,427,839 8 1,438,677 1,439,5 6 1,440,354 1,441,193 1,442,032 1,442,872 1,W3,712 1,444,552 1,445,393 1,446,234 
1,447,075 1,447,917 1,448,759 1,449,601 1,450.444 1,451,287 1,452,130 1,452,974 1,453,818 1,454.662 
1,455,507 1,456,352 1,457,197 1,458,043 1,458,889 1,459,736 1,460,582 1.461.429 1,462,277 2,463,125 

1,463,973 1,464,821 1,465,670 1.466.519 1,467,368 1,468,218 1,469,068 1,469,919 1,470,770 1.471.621 
1,472,472 1,473,324 1,474,176 1,475,029 1,475,882 1,476,735 1,477,588 1.478.442 1,479,296 1,480,151 
1,481,066 1,481,861 1,482,717 1,483,572 1,484.429 1,485,285 1,486,142 1,486,999 1,487,857 1,488,715 
1,489,573 1,490,432 1,491,291 1,492,150 1,493,010 1,493,870 1,494,730 1,495,591 1,496,452 1.497.313 
1,498,175 1,499,037 1,499,900 1,500,762 1,501,625 1,502,489 1,503,353 1,504,217 1,505,081 1.505.946 

1,506,811 1,507,677 1,508,542 1,509,409 1,510.275 1,511,142 1,512,009 1,512,877 1,513,745 1,514,613 
1,515,481 1,516,350 1,517,219 1,518,089 1,518,959 1,519,829 1,520,700 1.521.571 1,522,442 1,523,314 
1,524,186 1,525.058 1,525,931 1,526,804 1,527,677 1,528,551 1,529,425 1,530,300 1,531,174 1.532.049 
1,532,925 1,533,801 1,534,677 1,535,553 1,536,430 1,537,307 1,538.185 1,579,063 1,599,941 1,540,820 
1,541,698 1,542;58 1,543,457 1,544,337 1,545,218 1,546,098 1,546,979 1,547.860 1,548,742 1,549.624 

1,550.507 1,551,389 1,552,272 1,553,156 1,554,039 1,554,924 1,555,808 1,556,693 1,557,578 1,558,463 
1,559,349 1,560,235 1,561,122 1.562.009 1,562,896 1.563.784 1,564,672 1,565,560 1,566,448 1,567,337 
1,568,227 1,569,116 1,570,006 1,570,897 1,571.787 1,572,678 1,573,570 1,574,462 1,575,354 1,576,246 
1,577,139 1,578.032 1,578,925 1,579,819 1,580.713 1,581,608 1,582,503 1,583,398 1,684,294 1,585,190 
1,586.086 1,586,983 1,587,880 1.588.777 1,589,675 1.590.573 1,591,472 1.592.371 1,593,270 1.594.170 

1,595,070 1,595,970 1,596,871 1,597,772 1,598,674 1.599.575 1,600,478 1.601.380 1,602,283 1,603,186 
1,604,090 1,604,994 1,605.898 1.606.803 1,607.708 1,608,613 1,609,519 1.610.425 1,611,332 1.612.239 
1,613,146 1,614,054 1,614,962 1,615.870 1,616,779 1,617,688 1,618,597 1,619,507 1,620,417 1,621,327 
1,622,238 1,623,149 1,624,061 1.624.973 1,625.885 1,626,798 1,627,711 1,628,624 1,629,538 1 630 452 
1,631.367 1,632,281 1.633.197 1.634.112 1,635.028 1,635,944 1,636,861 1,637,778 1,638,695 1:639:613 

1,640,531 1,641,450 1,642,369 1.643.288 1,644,207 1,645,127 1,646,048 1,646,968 1,647.889 1.648.811 
1,&9,732 1,650.654 1,651.577 1,652.500 1.653,423 1,654,346 1,655,270 1,656.195 1,657,110 1,658,044 
1,658,970 1,659,896 1,660,822 1,661,748 1.662.675 1,663,602 1,664,530 1,665,458 1,666,986 1,667.315 
1,668.244 1,669,173 1,670,103 1,671.033 1,671,964 1.672,894 1.673.826 1,674,757 1,675,689 1,676,622 
1,677,554 1,678.487 1,679,421 1,680.355 1,681,289 1,682,223 1,683,158 1,684,094 1,685,029 1,685,965 
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Capacity in acre - fee t  
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OCTOBER 1967  

OROV l L L E  RESERVOI  R, . 'FEATHER R I V E R ,  C A L I  FORN I A 

NOTES: 

1. T A B L E  WAS FURNISHED BY THE STATE OF C A L I F O R N I A .  

ELEVATIONS G IVEN ARE U.S.G.S. DATUM. 

AREA AND C A P A C I T Y  T A B L E  

2 .  M IN IMUM P,OWFR POOL E L E V A T I O N  6 4 0 . 0  FEET.  

E lev  
i n  

f e e t  

I 3 .  GROSS POOL ELEVAT ION 9 0 0 . 0  FEET.  I 
I 4 .  TOP OF DAM ELEVAT ION 9 2 2 . 0  FEET .  I 

Area 
i n  

acres 

Page 12 o f  12 P a g e s  
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Capaci ty i n  acre- feet  - 
- 0  -1 .2 .3  .4 .5 .6 - 7  . R Q 







E l e v a t i o n  i n  f e e t  U . S . E .  D,  d o t u r n  = 2.91 rn.s.1. 
- - - -  + + m m m ~ m ~ m w w ~ o 0 o o  

r n m o ~ d r n m o ~ e r n m ~ ~ ~ m  











ELEVATION I N  FEET 

D . . 
ol u G D ru 2 ru ru h 

o 0 0 a o 8 0 











1 8  0.I.R BlOUfLL YATER CO 1865 1:800 

.I P 

.6 P PG6E POdE 1870 1.120 

I P.R PGLE 
1870 1.060 

2 P.R PGLE 
1877 1.650 

1.5 P 
1877 l.2BO 

SIERRA n u n E  cuu m 1885 I.WO 

6.1 P .PG6E 
3610 1 

1901  1.900 
BlGGS VLST GRIOLEI YO 1908 2.000 

1 8  D.I.P.H.HI YEVAOA ID 
120 P.R PGbE 

1910 ).OM 
1913 71.500 

D m  tR U6 1 YUQA IKVESMTHDIT CO 1915 1.830 

PGdE 
1916 5.870 
1924 ZU.000 

5 1 
192" 19.800 

LOST CR 
OROVIUE W U W T T E  I 0  192% 1.a64 

3 1  I OROVILLE WAHDOllE 10 1928 5 .7M 
COYCOY eR I 5  0.I.P THEIALITC-TABLE HTW. 10 1924 8.600 

1 3  1,P.R POSE. 
r) o . I . n m l . ~  UEVMA 10 

1927 1.308.WO 
1927 68.000 

3 1  I b P SOIL 
28  I b P P O L  

I 9 2 8  5.840 . 1928 103.000 

:a b.t.r;l ;:&A I 0  
1928 1.110 

BEAR R 130 0. I HEVAOA 10 
1928 1.400 
I 9 2 8  9.000 

.58 0.I.P.H.Hl *EVMA 10 1929 1.000 
1.1 0.I.P OREAGLE L M 0  UC 19% 1.180 "." ""0" 0,R US C E 

PGLE 
1941  70.000 
1949 4.aOO 

35 PLU6IS L / C X  CREEK Y F FEAMER R I-' 1700 P PCLE 1950 1.664 

2 Kgk dilWu AFTfR8AI ! ;$%: ! 1950 P 616 P PCLE POLE 1958 1.150 
1958 2.400 

U C E  eR 82 0.I.R STAlE OF U L I F .  DVR 1961  55.400 
27  1.H.P OROVlLLEYlMOrlnE 10 1961  93.000 
24  0.I.H.P OROVILLE W M W R E  10 1961  65.100 

109 O.I.H.P ~ ~ ~ I L L E W A H ~ ~ I ~  1962 1.750 
280 1 SOUB SUWR YD 1963 150.000 
7 2  1.R BROWS VALLEY 10 1963 57.WO 
20 0.I.H.R HEVAOA ID 
1 0  0,l.H.R.P XEVAOA I 0  

196U 49.000 
1964 5.500 

7 1  0.I.R STAlf  OF CALIF. OWR 1961  22.500 
37 0,l.H.R.P MEVMA I 0  

1 0 1  0,I.H.R.P HEVMA ID 
1965 68.501 

23  D.I.H.R.P WEVMA 10 
1966 66.000 
1965 1.300 

U 0. I .R STATE OF CUIF,  WR 1966 8U.200 

3.611 fc:o.l.n. STATE OF ULIF. OUR 1967 >.~M.OOO 

3.640 8:; STATE'OF U L I F ,  DYR 1967 13.5W 

4.1 P.R ITATE OF U L I F .  D Y  1968 11.100 
6 P.R.1 STATE OF CALIF. O Y  1 W 8  57.000 

-6 P.FC.I.R IUBA ~ U U W  YA 1969 930.000 

56 WB& 1 M ! ~ S V I L L ~ '  YUBA R . R 57 PLU6AS 1 BEY BRIDGE RED CLOYER CR 
1.329 FC.P.H.R US m w s  OF WGIIEERS A 1.000.000 

58 PLUHAS 0 1 I E  REFUGE LAST CHAHCE CR 
STATE OF CALIF. OUR A "5.000 
STAlf OF CUIF .  OUR A 16.100 

HOTU: 

O - WIIESTIC !. PG6E - PACIFIC W 5  M O  UECTRIC CO. 
I - IRRlGITlOI - 10 - - IRRlGLTlW OlSTRlCT 
R - REREATIOH YC - - WATER WWAHI  
I - WI IC IPAL  US C of  E - UNITED STATfS COWS OF UCIREERJ 
P - P W E R  OVR - OEPARmTHDIT ff UATER REQURFFS 
H I  - HIWIHG VD - - WATER DISTRICT 
FC - FLWO COHTROL YA - - WATER AGUCI 

' ROCK FILL 965 140 6 ~ 1  22 8 6 ~ ~ 0  CR WEIR SIDE CHAW 6 4 6 ~  28 17 ! 16,200 2 -15 ' x l ~ '  140 GATES STEEL PIPE 1 

E A R l  
WEIR 6472 170 9 FLASHBOAROS 

8 5 '  85 W24 2) RECT WEIR SIDE CHW 5V10.3 II 13.7 V 1,100 fLASH8OAROS PIPE 
RECT WEIR SIDE CHW 5UlS 27 9 - FLAY(OAR0S . H I0  F ILL  1,25 . 130  1515 2 1  CDIC SILL L ABUT 1500 100 1 5  - ' '10.500 XWE HORSUWE I 

ROCK F ILL  70 115 1561 25  OVfRRW SIDE CHM 5551.8 8 1  12.2 5.3 U.000. 7 SLIDE GATES TUHYfL 

COHC ARCH 3B 86 5029 26  0GEf O M  M I 2  100 7 - 15.200 H B E .  STEEL PIPE i 
. ROCK F ILL  

~ H C  ARCH 
1.U I 2 2  5168 27 RECl XOTCH L ABUT 5155 100 12 I lki0p00 

P I  87 4321 28 DOES O U  4316 100 
"OWE 
NONE WOHE I j 

mHC ARCH :: 9 2  2902 29 2 OCEE DAM 2896.6 306 5.1 - 8.000 STEEL PIPE : . COHC ARCH 85 1610 SO STEPPE0 WEIR O M  1600 120 1 0  - 19.500 HOKE STEEL PIPE : 
EARW ROCK F ILL  YOWE 2 PlPES 8. 

. UIHC ARCH 
COHC GRAY 

OGEE O M  2178 2 1  42 1 8  3~0.000 2 ORUH GATES 124.~28.  3 PIPES I 
OOEE 

G lEO OGEE O M  
OGEE R ABUT ;Rn,I 2: ;:.5 1_0 1U5.000 i-223.rP)' &Q.ral. RID PA0 GATES UTES 

STEEL C I Y C  PIPE PIPE : : 
WEIR R ABUT 2975 82 10 - 

5588 1 9  - 

94 .5  300 31.1 20 25 - 
1183 I U  - 
3070 dl23 I 0  - 8 - - 
5002 6021.5 2171 :3.5 9:5 

2781 
17 - 

5775 
I n  - I 0  - 

-RAOIAL c m r  R rsur 813,s ion.* 5 ;g;yz e-17.6..33.o* NMHEL 

OCEE 901 1 .79  11 IO(E NHHEL 
20s q 6 U6.000 I W ' x 2 ) '  RID GAlES CANAL HwKS 

I - EAWM 11.900 7 1  231 53 1 9 1  40 - 1O.OW - €Arm( 11.600 37 XU2 SU 110 
1-15'xU)' O M  GAlE5 

CMU w n m  
,000 ~ I C  ARCH 2.270 635 1965 55 O@E 1902 2: c 3  IfflE 

.ooo EARTH IZ.OPO 215 3 e  56 OGEE 9 s  5 - 7 - 1 2 . ~ 8 '  RAO U l f 5  

79 5Um 57 - URTH 8 2  5 7 M  58 
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IMlle 64.51,, Cross section 

Nota: In the reach above the Honcut Craek 

junction, the depth o f  flow for 170,000 c f s  

would average about 2 f e e t  more t han  

that sum for 150,000 c fs .  The f looded 

areas would be v i r tua l ly  equal. 

SCALE I N  FEET 
1 0 0 0  0 1 0 0 0  ZOO0 3 0 0 0  4 0 0 0  5 0 0 0  

CONTOUR I N T E R V A L  = 5 AND 21 FEET 

. .- 

CORPS OF ENGINEERS, U.S.ARMY 
SACRAMENTO OlSTRlCT 

FLOOD P L A I N  INFORMATION 
F E A T H E A A 1 O D - f U B A - R  1.V- 

MARYSVILLE-YUBA CITY, CALIFORNIA 

FLOODED AREAS 
FEATHER R I V E R  

JUNE 1968 
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Low woter chonnel 

Obejectlve Flows 

6 49 Miles obove mouth 

: I Cross section 

Note: In the reach above the Honcut Creek 

junction, the depth of  f low for 170,000 cfr 

would overoge about 2 feat more than thof 

shorn for 1 5 0 , 0 0 0  c fa .  T h e  f looded oreor 

would be virtually equal. 

SCALE IN FEE7 
1000 0 IF00 ZO9O roo5 4" 00030 

CONTOUR I W T E R V * L ~  6 F E R  

CORPS OF ENGINEERS, U.S. ARMY 
SACRAMENTO D I S T R I C T  

FLOOD PLAIN INFORMATION 
FEATHER AND YUBA RIVERS 

MARYSVILLE-Y UBA CITY, CALIFORNIA 

FLOODED AREAS 
F E A T H E R  RIVER 

JUNE 1968 

Sheet 3 of 3 Sheets CHART 28 
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O W Y ~ L L ~  DW h~ encrwo 
ru~f i re  ROVER. c u w n t l i  

HISTORICAL FLOOD ROUTlHGS . 

December 196U 
CORPS O F  L X ~ I B E E R S .  I I C R A U E I I T O .  C A L I F O R H I A  

P r rp l rcd :  J.)I.Y. 

Dr."": R .L ." .  L 1.1.". 
oat.: Way ,970 





l ~ v l l l r  D U  h 0  I t S " I O I I  
rcA,"E" RtVSR. c.L,rom,,. 

HISTORICAL FLOOD ROUTlnGS 

-- WART 3 1  

I 

December 1964 
CORPS O F  EX611EER.S. I I C I I W E I I T O .  C I L ! F O R H I A  

Pr rpr r rd :  J .P .Y .  
orawn: R.6.". 8 S . K . " .  

B a t e :  Par ,Dl0 
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9 0  

I OROVILLE DAH AND ~ Y O I R  
FEATHER RIVER, CALIFORMIA 

2.  Curves  computed f rom d a t a  f u r n i s h e d  by DWR. Prepared:  R. F.C. 
Drown: R.E.Y.&S.K.N. 

Dote: Ju 1 y 1970 

J A N  FEE H A R  A P R  A A Y  JUN JUL AUG SEP OCT N O V  DEC 

NOTES: 
1. I n d i c a t e d  p a r a m e t e r  v a l u e  i s  p e r c e n t  o f  y e a r s  t h a t  s t o r a g e  i s  

e q u a l  l e d  o r  exceeded on p i  ven d a t e .  (Based on t o t a l  s t o r a g e  
a t  end o f  month]  

SEASONAL V A R I A T I O N  
O F  

R E S E R V O I R  STORAGE 
FREQUENCY 

CORPS OF ENGINEERS, SACRAMENTO, CALIFORNIA 









Storage i n  thousand acre-feet 



b a n  daily flon i n  thousand c . f . s .  (i 



Storage i n  thousand acre-feet 



OROVILIX. DAM AND RESERVOIR 
FEAEIER RIVER, CALIFORNIA 

REPORT ON RESERVOIR REGULATION 
FOX r n D  COWTROL 

APPENDIX A 
FLOOD CONTROL REGULATIONS 

Department of the  Army 
Sacramento Dis t r ic t ,  Corps of hgineers 

Sacramento, California 



RULES AND REGULATIOI4S 

ct; (c) Whenever water is stored in the IRcZs.. Nov. 3. 1971. DAKN-CW-Y] (SCC. 7, 

flood control space and the reservoir levcl 58  Stnt. 33 709) 
is rising rapidly bccausc Of flood inflow. . For the Adjutant; Gelleral. 
operation of the rcscrvoir shall be, inso- 
f a r  as possible. in accordance with thC R. B. BELNAP. 
Emergency Spillway Rclcnse Diagram Special Acluisor to  TAG. 
currently in force. or the Flood Control LFR Doc.71-18675 Filed 12-20-71;8:45 am] . 
Dia-m currently in  force, whichever 
requires the greatcr release. The Emer- 

r gency Spillway Release Diagram in force 
as of the promulgation of this section is 
that dntcd September 13, 1971, File No. 
4-13-586. 
(d) Except as  necessary in order to 

comply with provisions of the Emergency 
Spillway Release Diagram under para- 
graph ( c )  of this section, the regulations 
of this section shall not be construed to 

.require dangerously rapid changes in 
magnitudes of relcase. The rcgulntions of 
this section shall not bc construed t'o re- 
"quire that  releases bc made Fn a manner 
tha t  would be inconsistent wlth require- 
ments. for .protecting the dam and 
reservoir from major damage. Title 33-BAViGATIDI AND ,, ,, ,, 

' . IdAVlGABLE \;/ATERS maintrrln a continuous record of reser- 
voir stage, inflow, and - relcmes; mzkc 
current deterninntions of.rcquired flood 

Chapfer  Il-Corps of Engineers, control space a n d  required relcascs and; 
.Department of the Army obtain basic hydrologic data required to 

wcomplish the flood control objectives PART ~ O ~ - F L O O D  CONTROL prescribed in this section. 
' REGULATIONS (f) The State of California shall keep 

Oroville Dam and Resewoir, Feather the District a ~ f n e e r ,  Corps of EWi- 
River, Butte Calif. neers, ~ e p a h m e n t  o f the  Army charge 

of the locality, currently advised for 
Pursuant to the provisions of section 7 reservoir release, reservoir storage, and 

of the Act of Congress approved Decem- such other operating da taas  t.he District 
ber 22. 1914 (58 Stat. 890: 33 US.C. 709). Engfneer ma.y request and also of those 
3 208.88 is hereby prescribed to govern operating data at. upstream reservoirs 
t h e  use and operation of Oroville D?.m. a.nd other basic operating ciiteria which 
a n d  Reservoir on Feather River, Calif., affect the  schedule of operation. 
for flood control purposes. (g) The' flood control regulations of 
5 Z O G . ~ ~  ~ ~ ~ , . i l ~ ~  D~~~ nwcrvoir this section are  subject to temporary 

Fcn~l~er  Iliver, C~lif .  modification by the District Engineer, 
Corps of Engineers, if found necessary i n  

The Departmc?t of Water Rcso~rccs, time of flood enlcrgency. Requests for 
State  of California. Sacra.mento; Cxli.lif, snd action on such may be 
shall opcrate or othcrwisc effect the OP- made by any available means of corn- 

Lion of Orovillc Dam and Reservoir mullication the action tal:cn bv tl,c 
.he inl.crc:;t of flood control as follows: ~ l ~ t ~ i ~ t  rnbnecr sllall bc in 
(a) Storn,nc spncc i n  ,Orovillc TLc.ser- 

voir of 750,0130 ncrc-fcct, below clcvitL\on wdtil'c Of snmc dny '0 the 
900 feet, sllirll kept nv:\ila,l,lc for nood Ofice 01 the  Mrcctor, Dc~nrtmcnt  of 
control purposes on n scnso~ml bzsis in  W n k r  Resources, Stale of Cnlifornin. 
nccordnl~cc will1 tllc Elood C o ~ ~ t r o l  Din- . (h) &vision of tlic clincrnlns rcrluirc 
~ r n i t i  c\~rrc~r~Lly in forc.c for L1.int rrxcr- nl,provnl of ~ h c  chief of Eng[ucc~s, or 
v o i ~ .  The Ilood ConLrul Din:r:iin ill forcc his duly aulhol.kcd rcprcxnt,.Lt,lvc, r\nd 
ns of t l ~ c  r)ro~nul[:ntion of this scction Is SLate of Cnlilnl.nin. Endl t l ~ n t  d:rLctl Gg~tcmbcr 13, 1971, E'ilc No. 
4-13-505. sion sl~all Ix: effcchvc up011 the date 

(b) Exccpt when ~ r c a t e r  releases are specified ill the n~~proval,  and from that  
rccluired as grescl-ibed in paramap11 (c )  date until replaced such rcvised diagrams 
of this scction, rclcases from Oroville sllall bc in force for,purposes of this sec- 
Rcscrvoir shall bc rest.rictcd jilsofnr os tion. ~h~ mood control Emergellcy 
~ $ ~ l ~ n t o ~ ~ ~ ~ ~ ~ $ ~ C ~ e ~ ~ ~ ~ ~ ~  Soillivay Release Diagrams are on file in  
D~~ or in ~ ~ ~ t h ~ ~  ~i~~~ fibove yub3 the OEcc, Chief of Engineers. Dcpart- 
River to exceed thc controlling flov rates nlent of the  Army, W?slfingtud, D.C. 
a s  spccificd on the  Rood Control Mn- Copies of the diagrams currently in force 
kraru. Any water temporarily stored in shall be kept on filc in a ~ l d  may bc ob- 
the flood control mace be r c l ~ e d  tained from .the Dist.riCt Engineer, Corns 
.as rapidly as can be safely accom~lished of En$neers, fn  charge of the locality, 
without cansing dovmst.i'eam flows to ex- 
ceed those criteria. and thc Director, Depart~nent of Water 

Rcsourccs, State of California, Sacra- 
mento, Calif. 
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MONTHLY RESERVOIR OPERATION I 
OROVILLE RESERVOIR 

A. H i n .  power pool  e l e v :  6 4 0 . 0  f t .  ( O P E R A T E D  B Y  S T A T E  
storage:  M2.000 ac - f  t 

8 .  F l o o d  c o n t r o l  o u t l e t  a i l 1  e l e v :  
O F  C A L I  F O R M  I A )  

813.6 f t .  
C. Bottom f lood -cont ro l  r e s e r v a t i o n :  

F E A T H E R  R I V E R ,  CALI  F O R H l A  
e\av: 848.5 f t .  

2.f88.000 a c - f t  
D. Cross  pool  el:;Pra%b.O ft .  

s t o r a g e :  9.538.0C10 a c - f t  D R A I N A G E  AREA: 3 , 6 1 1  SQ. M l L E S  
I n v e r t  . e l e v :  2-IN" dia.  R i v e r  O u t l e t a :  2 2 8 . 0  f t .  

R e l e a s e  caoac i  t v :  
I Pool  . ; l e v . -  Discharge '  

90 0.5 264, OW 

( ' e x c l u s i v e  o f  power r e l e a s e s  

S O U T H  P A C l F l C  O l V l S l O N  
S A C R A M E N T O  O l S T R l C T  

S A C ' R A M E N T O ,  C A k l T O W  N [ A  

L . . .  I 
SPK F O R M  359 
I . ,1111. 6 5  CHART 38 
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Elevotion in  fee t  (Oroville Project  Datum) 



R e  l e a s e  i n  thousand c.f.s. 

I. Fo l low 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  schedule u n t i l  
l a r g e r  releases are  r e q u i r e d  by t h i s  schedule. 

2. Adjust  the  s p i l l w a y  o u t f l o w  each hour on t h e  bas is  o f  
t h e  r a t e  o f  r i s e  o f  r e s e r v o i r  e l e v a t i o n  i n  f e e t  f o r  t h e  
preceding hour and the c u r r e n t  r e 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 the  curves. 

3. A f t e r  the  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  t o  150,000 gate c. f .s.  openings u n t i l  the  f l o w  has been reduced 

4. Once operat  ion i n  accordance w i t h  the  emergency sp i I 1  - 
way re lease diagram i s  i n i t i a t e d ,  ga te  changes s h a l l  be 
made o n l y  i n  accordance w i t h  the  above c r i t e r i a .  

NOTES: I 
I. Parameter values a r e  t h e  r a t e  o f  r i s e  i n  r e s e r v o i r  

e l e v a t i o n  i n  f e e t  d u r i n q  preced ing  hour. 

2. S i l l  o f  t h e  f lood  c o n t r o l  o u t l e t  i s  a t  e l e v a t i o n  
813.6 fee t .  Ungated s p i l l w a y  c r e s t  i s  a t  e l e v a t i o n  
901 feet.  

3. Discharge through t h e  f l o o d  c o n t r o l  o u t l e t  i s  con- 
t r o l l e d  by e i g h t  17.6' x 33.0' gates w i t h  an addi-  
t i o n a l  1730 f e e t  o f  u n c o n t r o l l e d  s p i l l w a y  above e l e -  
v a t i o n  901 f e e t .  . 

F e a t h e r  R i v e r , . C o l i f o r n i o  

I 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  
P r e p a r e d  P u r s u a n t  l o  F l o o d  C o n l r o l  R a q u l a l i o n s  

I far O r o v i l l a  Dam o n d  R a r a r v o i r  I 
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EXECUTIVE SUMMARY 

EXECUTIVE SUMMARY 

While flooding has always been an unfortunate fact of life in many parts of 

California, the need for adequate flood management is more critical now than 

ever before. California's CentralValley flood control system is deteriorating and, 

in some places, literally washing away. Furthermore, the Centralvalley's growing 

population is pushing new housing developments and job centers into areas that 

are particularly vulnerable to flooding. Yet, in recent years, funding to maintain 

and upgrade the flood protection infrastructure has sharply declined. Compounding 

these challenges is a recent court ruling, Patemo v. State of Califomia, that held the 

state liable for flood-related damages caused by a levee failure. Together, these 

factors have created a ticking time-bomb for flood management in California. 

This Flood Management White Paper presents an overuiew of the current 

condition of flood management in the CentralValley and outlines a plan to reduce 

flood risks through an integrated approach for better planning, new investments, 

improved management of our infrastructure and closer collaboration between 

water agencies and users. 

SUMMARY OF RECOMMENDATIONS 

Flood management in the CentralValley needs an approach that will achieve 

both short term and long term solutions. This approach should include a set of 

strategies that involve policy changes, program reforms and funding proposals to 

better protect California from the devastating consequences and economic 

impacts caused by floods. These strategies fall under the following set of broad- 

based recommendations: 

1. Ensure the integrity of existing flood project infrastructure through improved 

maintenance programs that balance public safety and needed environmental 

protection. 

2. Evaluate the integrity and capability of existing flood control project facilities 

and prepare an economically viable rehabilitation plan. 

3. Improve the effectiveness of emergency response programs. 

4. Create a sustainable fund to support flood management programs. 



5. Update floodplain maps and provide better education on flood risks to the 

public and to agencies that authorize development in floodplains. 

6. Where feasible, implement a multi-objective management approach for 

floodplains that would include, but not be limited to, increased flood 

protection, ecosystem restoration, and farmland protection. 

7. Evaluate potential policies and procedures that may determine the State's 

capacity to fund levee maintenance, infrastructure improvements and 

emergency response in the Delta. 

PROPOSED LEGISLATIVE AND CONSTITUTIONAL ACTIONS 
NECESSARY TO IMPLEMENT RECOMMENDED STRATEGIES 

The following suggested legislative and constitutional actions form the basis 

for an action plan by State Government that is needed to implement the strategies 

recommended above. 

A. Examine existing flood insurance requirements and consider the creation of a 

"California Flood Insurance Fund," a sustainable State insurance fund to 

compensate property owners for flood damage. 

B. Create a CentralValley Flood Control Assessment District with the authority to 

assess fees that would provide adequate flood control protection for regional 

participants. 

C. Enact legislative and constitutional changes that would reduce taxpayer 

exposure for funding flood disaster claims. Revisions would include 

constitutional amendments to exempt flood control projects from inverse 

condemnation liability and exempt local flood control districts from the 

Proposition 218 two-thirds voting requirement. 

I j j January 2005 
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THE SYSTEM 

THE STATE'S CENTRAL VALLEY 
FLOOD CONTROL SYSTEM 

The State's flood control system in the CentralValley includes reservoirs with 

flood detention space, approximately 1,600 miles of project levees, and a series of 

overflow weirs and bypass channels. These facilities were originally constructed 

by or incorporated into a federally designated flood control project (see figure on 

opposite page). The State's system discharges through the Sacramento-San 

Joaquin Delta, which contains over 1,000 miles of non-project (local) levees which 

are generally maintained by local reclamation districts. The California 

Department of Water Resources inspects and evaluates the maintenance of all of 

the State's federally designated project levees and channels. Most project levees 

are maintained by local agencies, such as reclamation and levee districts. Where 

the levees provide broad system benefits and local interests are unable to perform 

satisfactory maintenance, DWR may perform the levee maintenance. 

Maintenance performed by DWR on behalf of local interests is funded through 

assessments of benefitting landowners. DWR also is responsible for channel 

maintenance of the Sacramento River Flood Control Project. Local agencies are 

responsible for maintenance of the channels of the San Joaquin River system. 

January 2005 1 



THE CHALLENGES 

An aggressive 

investment in the flood 

management system 

and a new flood 

management 

philosophy is vitally 

important to public 

safety and our 

economic well-being. 

Over the years, major storms and flooding have taken many California lives, 

caused significant property losses and resulted in extensive damage to public 

infrastructure. However, a combination of recent factors has put public safety and 

the State's financial stability at risk for even greater calamity in the future: 

D Escalating development in floodplains increases the potential for flood damage 

to homes, businesses and communities. 

K California's flood protection system, comprised of aging infrastructure with 

major design deficiencies, has been further weakened by deferred 

maintenance. 

1 Li State and local funding for effective flood prevention and management 

programs has been reduced. 

C Court decisions have resulted in greater State flood damage liability. 

Unless California implements a strategic plan, the next major flood could 

easily overwhelm the state's deteriorating 50-year-old flood protection system and 

have catastrophic consequences for our people, property and environment. The 

State will continue to pay out millions, and potentially billions, of dollars every 

time a levee break occurs in the flood control system. An aggressive investment in 

the flood management system and a new flood management philosophy is vitally 

important to public safety and our economic well-being. 

Inundated Structures During the 1997 Floods. 



THE CHAL L EIVGES 

RISING RISK OF LEVEE FAILURES 

Deteriorating Flood Control System 

California's CentralValley flood control system of levees, channels and weirs 

is old. Many levee reaches were built more than a century ago on foundations that 

are subject to seepage and movement. Over time, the levee system has 

significantly deteriorated, partly 

due to deficiencies in the original 

design and partly due to deferred 

maintenance. Observed 

. deterioration includes levee 

reaches with internal and external 

erosion, degradationlremoval of 

natural berms, animal burrows, 

and settlement. In addition, the 

uncontrolled growth of vegetation 

and build up of sediment deposits 

has greatly reduced the amount of 

water that flows smoothly through 

critical channels and rivers. 

~ Riverbank and levee erosion Hydraulic Mining in the 1800s (photography by Carleton E. Watkins, courtesy Bancroft 
I has been a pa~cular ly  devastating Libra~y, University ofcalifomia, Berkeley). 

I part of the overall deterioration. In many levee reaches, the flood control channels 
I 

i were designed to flush out sediments that accumulated in the Sacramento River 

system from hydraulic mining activities in the late 1800's. 

These designs were quite successful in flushing out the mining debris. 

However, with the debris removed, the powerful flows are now eroding the natural 

channel banks and the flood protection levees placed on them. This ongoing 

erosion causes more damage than can be repaired by the State or local 

reclamation districts using normal maintenance programs. A significant strategic 

plan element must include a proactive short-term maintenance approach and a 

long-term project solution. 

Many places within the levee system have developed problems caused by 

underseepage and other internal weaknesses. While studies to uncover these 

weaknesses have been completed and extensive remedial work has been 

performed on some parts of the system, much work remains. In addition, it is 

extremely difficult to detect all hidden deficiencies. As a result, failures occur 

unpredictably and with little warning. 
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3E:3l3F@C5s ! RESPONDING TO CALIFORNIA'S FLOOD CRISIS 

Due to funding and 

environmental issues, 

both the State and 

local agencies have 

found it increasingly 

difficult to carry out 

adequate maintenance 

programs. 

To address both the known and the developing deficiencies in the system, the 

U. S. Army Corps of Engineers (Army Corps) evaluated 1,059 miles of levees in the 

Sacramento River Flood Control Project between 1986 and 2003. This multi-year 

evaluation found 89 miles of levee that needed significant repairs at an estimated 

cost of $145 million. While most of those repairs have already been completed, the 

evaluation was performed using criteria that are now outdated, and did not include 

all potentially deficient levees. The Army Corps has recently developed new seepage 

design criteria that will require much more stringent field exploration than earlier 

guidance. These new criteria are likely to result in identifying many more deficient 

areas that will in turn ultimately lead to a significantly greater repair cost. 

Deferred Maintenance 

Due to funding and environmental issues, both the State and local agencies 

have found it increasingly difficult to carry out adequate maintenance programs. 

For example, the designers of the flood control system assumed that erodible soil 

slopes would be covered with rock, an approach that is at odds with protecting 

environmental habitat. Implementing erosion protection measures that reduce 

Channel and Levee Erosion along SanJoaquin River in 1997. 

impacts to the environment takes more time, 

consultation and funding. 

Several performance measures 

demonstrate that the Department of Water 

Resources (DWR) does not have the assets 

necessary to maintain key components of the 

Sacramento River Flood Control Project at the 

level it has in the past. 

For example, from 1986 to the present, 

the number of maintenance staff members 

has dropped from 81 to 53. In the eight years 

between 1983 and 1991, DWR removed about 

10 million cubic yards of sediment 

obstructing the proper performance of weirs and other flood control structures. 

However, in the past 11 years, DWR has removed less than three million cubic 

yards of sediment, a decrease of approximately 80 percent. In partnership with 

the Army Corps, the State Reclamation Board repaired levee erosion sites on a 

regular basis through the early 1980s using the Sacramento River Bank Protection 



THE GHAL LEIVGES 

Project, at a cost of about $300 per 

linear foot with no significant 

backlog of sites. By contrast, today 

there is a backlog of nearly 200 

erosion sites totaling 120,000 linear 

feet. With repair costs now as high 

as $5,000 per linear foot, the bill to 

repair these sites could eventually 

approach $600 million. Meanwhile, 

the erosion continues and new 

erosion sites are anticipated. 

Finally, while DWR cleared flood 

channels of vegetation at  the rate 

of 7,000 acres per year in the early 

1970s8 that rate has Unanticipated Failure of Sutter Bypass Levee in the 1997 Floods. 
about 1,000 acres per year. 

In 1998, a Levee Review Board comprised of State and Army Corps 

representatives issued a report detailing the "overall deterioration ofthe levee system 

over several years." Similarly, the December 2002 Sacramento and San Joaquin River 

Basins California Comprehensive Study Interim Report states: 

"Flood risk in this region is rising, as are conflicts between maintenance of the 

existingflood management system, a rapidly-growing population, and ecosystem 

needs. Levee maintenance has grown more dvficult and expensive due to such 

factors as poor leveefoundations, erosion, and conflicts with environmental 

concerns. The levees will continue to deteriorate, increasing the flood risk, 

especially in rural areas." 

Following more than 30 breaks on federal project levees during the 1997 flood, 

new appreciation was gained for the susceptibility of levees to seepage failures. 

The Army Corps convened a Levee Seepage Task Force in 2003 comprised of 

experts from the State, Army Corps, and academia that concluded: 

"The ongoing deterioration ofthe levee system needs to be addressed. The 

[Sacramento] District and its local partners should revitalize their ongoing levee 

maintenance and monitoring programs to assure that, as portions ofthe levee system 

deteriorate, they are identified and corrected before a majorflood occurs." 



RESPONDING TO CALIFORNIA'S FLOOD CRISIS 

Delta Concerns 

In addition to the challenges of maintaining a viable flood control system in 

the Centralvalley, there are also great challenges in the Sacramento-San Joaquin 

Delta. The Delta includes nearly 60 islands and tracts lying below sea level that are 

kept dry by more than 600 miles of marginal levees, many founded on peat soils. 

Most of these levees have problems associated with long term levee settlement 

and island subsidence. During the last century there 

Levee failures in Sacramento-SanJoaquin Delta (Tyler Island) 
During the 1986 Floods. 

have been more than 140 levee failures and island 

inundations, most of which occurred during flood 

seasons. 

More recently, on June 3,2004, a huge dry weather 

levee failure occurred without warning on Upper Jones 

Tract. The cause remains unknown but the effect was 

the inundation of 12,000 acres of farmland with 

approximately 160,000 acre-feet of water. 

Higher Flood Flows 

Traditionally, levee heights and channel capacities 

have been designed using historical data related to 

precipitation and runoff. However, due to either 

limited historical data or climate change, the general 

trend is for flood-flows to'be higher than-anticipated, 

Consequently, flood inundations by 100-year flood 

events now cover much greater areas than those used 

for design and floodplain mapping just a few years ago. 

Thus, many existing floodplain maps are woefully out 

of date. 

C O S T S  AND CONSEQUENCES 

The potential impacts on people and 

communities of a single failure or multiple failures are 

catastrophic. These risks tend to be disproportionately 

higher in rural and economically disadvantaged 

communities that are often unable to invest in flood 

control improvements. The 1997 floods forced more 



THE CHALLENGES 

than 120,000 people from their homes. More than Flaod Damleges (millions) 
55,000 were housed in 107 shelters, the largest 

sheltering operation in California's history. An 

estimated 30,000 residential and 2,000 business 

properties were damaged or destroyed. 

The recent levee break on Upper Jones tract in 

the South Delta will cost nearly $100 million for 

emergency response, damage to private property, lost 

crops, levee repair, and pumping water from the 

island. There were also significant costs associated 

with losses in water supply and conveyance. 

Following the break, Delta pumping was curtailed for 

several days to prevent seawater intrusion at the 
Flood Damages Caused by Recent Flood Events in the Sacramento 

State and pumping plants, and water shipments and Sari J o ~ q u i n  River Basins (from Sacramento and SanJoaquin River Basins, 

to southern califomia were continued only through CnlifOTnia, Post-Flwd Assessment, U. S. Army Corps ofEngineers, Sacramento District, 
Mnrch 1999) 

unscheduled releases from San Luis Reservoir, a large 

offstream reservoir where water is held after it is 

pumped from the Delta. Releases were also increased 

at Shasta and Oroville reservoirs, sending more fresh 

water to the Delta for salinity control. 

In general, the flood control system does not 

provide the necessary protection for public safety, 

property and economic values. 

Sudden Dry Weather Failure of Middle Riuer Leuee on ~ p p e r ~ o n e s  Tract in 2004. 
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GROWING RISKS FOR FLOOD DAMAGE AND LOSS 
OF LIFE 

Better coordination is 

needed between 

agencies making land 

use decisions and the 

parties, often the State, 

which must bear the 

burdens and liabilities 

of those decisions. 

California's population growth presents a major challenge to the State's flood 

management system. 1n the CentralValley alone, much of the new development 

is occurring in areas that are susceptible to flooding. In some cases, land use 

decisions are based on poor or outdated information regarding the seriousness of 

the flood threat. For example, many flood maps used by public agencies and the 

general public are decades old and do not reflect the most accurate information 

regarding potential flooding. Even worse, many maps were made by simply 

assuming that federal project levees provided protection from 100-year flood 

events. Unfortunately, recent experience has shown that this assumption is not 

necessarily valid. 

Land use decisions at the local level that allow developments in floodplains 

protected by the State-federal levee system in the CentralValley greatly increase 

the risk of State liability for loss of life and property damage. Better coordination 

is needed between agencies making land use decisions and the parties, often the 

! Aerial Photograph of Sacramento's Pocket Area Showing Urbanization in a Floodplain Protected by Levees. 



State, which must bear the burdens and liabilities of those decisions. The State 

must develop a process that guides regional development with the goal of 
. protecting people and property at risk in floodplains, while connecting the legal 

liability of ill-advised land use decisions to those making the decisions to approve 

development in these areas. 

Another challenge is that people who live and work behind levees have a 

false sense of protection. Many believe that the levees will protect them against 

any level of flooding. Even if a levee was capable of successfully holding back a 

100-year flood, a target flood event used by many insurance and public agencies 

when providing flood protection, it doesn't mean that a larger flood, such as a 

110-year or a 150-year flood event, won't flood their property. During a typical 

30-year mortgage period, there is a 26 percent chance that a homeowner living 

behind a levee will experience a flood larger than the 100-year flood. This risk is 

many times greater than the risk of a major home fire during the same period. 

GREATER LEGAL LIABILITIES 

As the risks of levee failure and corresponding damage increase, California's 

courts have generally exposed public agencies, and the State specifically, to 

enormous financial liability for flood damages. The November 2003 Paterno us. 

State of Calgomia decision found that when a public entity operates a flood control 

system built by someone else, it accepts liability as if it had planned and built the 

system. The Patemo ruling held the State responsible for defects in aYuba County 

levee foundation that existed when the levee was constructed by local agricultural 

interests in the 1930's. 

When the levee failed in 1986, hundreds of homes and a shopping center in 

the city of Linda were flooded. The Patemo decision makes it possible the State will 

ultiniately be held responsible for the structural integrity of much of the Central 

Valley flood control system - 1,600 miles of levees that protect more than half a 

million people, two million acres of cultivated land and approximately 200,000 

structures with an estimated value of $47 billion. 

.. - - - - 
THE GHA1 LEN@$ 

During a typical 30- 

year mortgage period, 

there is a 26 percent 

chance that a home- 

owner living behind a 

levee will experience 

a flood larger than the 

100-year flood, This 

risk is many times 

greater than the risk of 

a major home fire 

during the same period, 

In the Arreola v. Monterey County decision of July 2002, local agencies were held 

liable for 1995 flood damages to property owners that resulted from a failure to 

properly maintain the Pajaro River project. The maintaining agencies had not 



been able to use standard mechanical clearing methods to remove vegetation in 

the channel because of environmental requirements to protect riparian habitat. 

Alternative methods to clear the channel had proved inadequate and costly. This 

decision exposes the State and local agencies to major liability. There is a need to 

reconcile a time-consuming environmental permitting process with the need for 

prompt maintenance of critical public safety infrastructure. 

FUNDING 

At a time when flood control maintenance and improvement efforts should 

be increased, the investment in flood management has instead been reduced at all 

levels of government. Local governments in California have been severely 

restricted by two constitutional amendments regarding the use of property tax or 

benefit assessments to generate revenue (Propositions 13 and 218). The federal 

government in 1996 reduced the maximum that it would pay for the cost of new 

flood control projects, from 75 percent to 65 percent of the total project cost. 

The State's recent fiscal crisis has decreased the general fund's allocations 

for flood maintenance, improvements, and management activities. Effective 

emergency response has been hampered by the curtailment or elimination of 

Emergency Flood Fight Repairs to a Distressed Levee along the San Joaquin River During the 1997 Floods. 

10 January 2005 



THE GNALLENGES 

State Ftrslod Ma~agemenf; AXle~tments 
(exclurling Delta Lsvee Sullventions Program) 

I program 10830 Gen Fund a~ubvenllons n ~ e ~ m b  M ~ e d e r a l  Program lO.Fed lReimb m ~ m p  13 ~ ~ a p t l a l  OullayISed Removal j 

critical electronic information systems and mapping capabilities recommended in 

the 1997 Flood Emergency Action Team report. DWR will have difficulties 

providing 24-hour coverage at its Flood Operations Center during a flood 

emergency. In addition, there have been reductions in funding for flood capital 

outlay and flood subventions programs, the State programs that fund new flood 

protection projects. 

Emergency flood-fighting efforts by State and local teams have been 

responsible for saving many leaking levees during major flood events. Without 

these emergency response actions, countless more levee failures, loss of life, and 

property damage would have resulted. The lack of funding to prevent levee 

deterioration will mean that there will be more flood fights during flood events, 

and fewer resources available to save distressed levees and prevent flooding. 

The lack of funding 

to prevent levee 

deterioration will mean 

that there will be more 

flood fights during flood 

events, and fewer 

resources available to 

save distressed levees 

and prevent flooding. 

Whether it is associated with a major capital improvement or routine 

maintenance, there are major costs associated with environmental consultation, 

permitting, ecosystem protection and the mitigation aspects of any flood 

management effort. In addition, many non-structural flood management 



Emergency Crews Placing Sandbag Rings Around Seepage Boils at  the Base of a Levee along the 
San Joaquin River During the 1997 Floods. 

methods are now being pursued, such as the establishment of floodplain corridors 

and the use of setback levees. These endeavors commonly require more resources 

than those used in more traditional programs years ago. Consequently, the 

funding needs for the current flood management system are now much greater 

because of the requirement to incorporate environmental protection and 

restoration activities more explicitly in these programs. 

The-need-for-increased-hnding-at-the-local-level-to-deal-with-a-dete~orating 

flood control infrastructure while pursuing nontraditional and environmentally 

benign approaches is particularly difficult. The passage of Proposition 218 

requires that local assessment increases be approved by two-thirds of the voters. 

Local flood control agencies have found it extremely difficult to educate voters 

about the risks of flooding and gain enough support to approve the higher 

assessments necessary to support an adequate flood control infrastructure. In 

many cases, the local attitude appears to be a reluctance to pay for increased 

assessments when the State will pay for any flood damage that might result. The 

Paterno decision reinforces this attitude. This greatly contributes to deferred 

maintenance at the local level and a substandard flood control infrastructure that 

is a liability for California taxpayers. 

12 January 2005 



RECOMMENDED S TRATEGlES 

RECOMMENDED STRATEGIES TO RESPOND TO 
CALIFORNIA'S FLOOD MANAGEMENT CRISIS 

Effective flood management lies at the heart of a safer, healthier and 

economically stronger California. Today, we have the opportunity to take stock of 

the current situation, improve our programs, invest wisely, work with 

communities and local agencies, and make a difference for the future. The path to 

sound flood management will mean accepting positive changes and require a 

significant commitment of human and financial resources. But business as usual 

is not an option. California's flood management challenges run deep -but 

determined action by California's leaders can help reduce the toll - both human 

and financial - of flood disasters. 

Several excellent studies have been completed recently that provide guidance 

for flood management solutions, including: 

B Final Report -Governor's Flood Emergency Action Team, May 10,1997. 

El Interim Report-Sacramento and San Joaquin River Basins, California, 

Comprehensive Study, December 20,2002. 

@ Final Recommendations Report, California Floodplain Management Task Force, 

December 2002. 

In addition, the Water Education Foundation, DWR, and the State 

Reclamation Board recently cosponsored a workshop on flood management 

options and opportunities. This workshop provided a forum where aspects of the 

current crisis and many potential solutions were discussed by flood control 

managers and experts. Collectively, these studies and discussions showed that 

immediate, short-term remedies were urgently needed in many areas of the 

Central Valley flood control system. However, there was also consensus that a 

parallel approach was needed to develop and implement a long term vision and 

set of solutions to this crisis. 

California's flood , 

management challenges 

run deep - but 

determined action by 

California's leaders can 

help reduce the toll - 
both human and 

financial - of flood 

disasters. 

The following recommended strategies are intended to provide a framework 

for both short-term and long-term future actions: 
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RECOMMENDED STRATEGY 1: 
Ensure the integrity of existing flood project infrastructure through improved 
maintenance programs. 

The State should develop a proactive and collaborative process to properly 

maintain flood control facilities that balances public safety and environmental 

protection: 

Ei Provide adequate funding and staffing to keep pace with current and projected 

maintenance requirements. 

.a Improve levee inspection programs. 

Perform deferred maintenance (e.g. sediment and vegetation removal at critical 

weirs, pump replacement, maintenance yard repairs). 

B Increase staffing and support for State Reclamation Board activities. 

H Aggressively form Maintenance Areas to deal with deferred maintenance. 

The State should work with environmental groups and agencies to 

incorporate environmental protection practices in its maintenance programs: 

B Develop a framework agreement with resource protection agencies to allow 

critical maintenance to implement agreed-upon mitigation measures and to 

provide a process for developing long-term maintenance solutions. 

H Develop a "Safe Harbors Program" to effectively manage issues associated with 

threatened and endangered species. 

li3 Develop a "Mitigation Banking Program" to facilitate the permitting and 

maintenance of flood control projects. 

@ Eliminate Fish and Game code criminal liability exposure for individual 

employees performing within the scope of maintenance work. 

Work with the Army Corps to revise project operations and maintenance 

manuals to accommodate environmental values that are compatible with the 

flood control function. 



RECOtMMEIVDED STRATEGIES 

RECQMMENDED STRATEGY 2: 
Evaluate the integrity and capability of existing flood control project 
facilities and rehabilitate those that are economically viable. 

The State should partner with the Army Corps and local agencies to: 

Evaluate the system's levees using current Army Corps standards. 

Rehabilitate levees and other project features found to be deficient. 

D Modify the system, where required, to provide adequate levels of flood 

protection and to resolve design deficiencies. 

BZ Authorize the Third Phase of the Sacramento River Bank Protection Project. 

Amend the Water Code to address the problem that occurs when local agencies 

andlor the Army Corps prevent necessary rehabilitation by refusing to share the 

cost. 

Develop a State program to continuously evaluate system performance and 

capacity, and to widen the scope of routine inspection. 

Seek congressional and legislative deauthorization of flood control project 

facilities that are no longer economically viable (e.g. projects with rehabilitation 

or O&M costs that exceed the flood damages avoided). 

B Develop a strategic long-term flood control plan that would dictate 

improvements over time to provide high levels of flood protection for urban 

areas and to restore ecosystem functionality. 

RECQMMENDED STRATEGY 3: 
Improve the effectiveness of emergency response programs. - 

The State should implement proposals from the 2002 Sacramento and San 

Joaquin River Basins Comprehensive Study for Enhanced Flood Response and 

Emergency Preparedness: 

Enhanced detection of flood potential through improved flood forecasting data 

and procedures. 
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@ Increased lead-time for notifying emergency response agencies. 

I Improved local agency response capability. 

The specific steps for implementing these proposals include partnering with 

the Army Corps and local agencies to: 

D Increase staffing for flood operations and flood forecasting programs. 

@ Restore dual path telemetry to river stage, rainfall, and temperature data. 

E3 Implement statewide emergency preparedness coordination and training 

programs. 

El  Improve stream gaging and forecasting capabilities. 

RECOMMENDED STRATEGY 4: 

Create a sustainable fund to support flood management programs. 

California's flood management programs desperately need a sustainable set 

of funding sources to not only finance flood management activities, but also to 

provide reimbursement for flood damage caused by inevitable failures in the 

levee system. A combination of the following sources should be utilized: 

@ General Fund 

D Bond Funds 

@ Reimburseable funding from the federal government 

L3 Assessment fees from a CentralValley Flood Control Assessment District (see 

Recommended Strategy 6) 

G3 Mandatory state flood insurance fees (see Recommended Strategy 5) 

To provide for a reliable flood control system in the Centralvalley, preliminaly 

estimates indicate that capital improvements on the order of approximately $2 

billion would need to be spent over 10-15 years, and an annual maintenance 

budget of about $100 million would be required thereafter. 
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RECOMMEND ED STRATEGIES 

RECOMMENDED STRATEGY 5: 
Examine existing flood insurance requirements and consider the creation of 
a "California Flood Insurance Fund," a sustainable State insurance fund to 
compensate property owners for flood damage. 

The State should reduce its liability by requiring that all homes and 

businesses in areas at risk of flooding, regardless of the level of protection, have 

some form of flood insurance. This will require legislation to enable the State to 

implement a system of flood insurance similar to the National Flood Insurance 

Program (NFIP), yet more comprehensive 

This approach provides a means of compensation for flood damage that is 

not dependent on the State's general fund and paid for by those who are at risk of 

flooding. Within the Centralvalley, the area covered by this program would be 

smaller than the State Reclamation Board's jurisdictional area, but larger than the 

boundaries of the Sacramento-San Joaquin Drainage District. Other State 

floodplains would also be included in this program. In general, the higher the level 

of protection provided by flood control measures, the lower the premiums paid. 

The program could be implemented by a statewide insurance fund or by 

simply requiring those at risk to obtain private insurance. Premiums would be 

based on parcel size and land use. It would be assumed that a statewide 

insurance program would be a "no fault" program and would require waiving the 

right to sue. Any insurance program should be integrated with the federal NFIP 

andlor local flood assessments to incorporate deductions or credits, along with an 

alignment of benefits. 

This program would be mainly aimed at compensation for flood damage. 

However, if alternative funding strategies are not implemented (see 

Recommended Strategy 6), then this insurance fund could be expanded to fund 

operations and maintenance of flood control facilities and floodplain 

management activities along with capital outlay projects. 



RECOMMENDED STRATEGY 6: 

Create a Central Valley Flood Control Assessment District with fee 
assessment authority to provide adequate flood control protection for the 
regional benefit of participants. 

Amending existing Water Code provisions regarding benefit assessments within 

the CentralValley for flood control purposes would allow the assessment of parcels 

that benefit from flood control projects. This financial strategy is intended to 

distribute the costs of flood control measures among those that benefit from them, 

thus relieving the general taxpayerin California of the burden. It is also intended to 

provide a reliable and sustainable funding source for critical flood control efforts. 

Funds from these assessments would be used for operating and maintaining 

flood control facilities, for rehabilitation and replacement of these facilities, 

maintaining floodplains and upgrading floodplain maps, and for related 

environmental protection and restoration activities. 

In the absence of mandated flood insurance programs (see Recommended 

Strategy S), assessments could also be used to compensate people for flood damage. 

The principal assessment areas would be located in the Cenb-alvalley. Alternatives 

would include: 

EJ One assessment district for the entire valley. 

K! ?NO assessment districts, one for the SacramentoValley and one for the San 

Joaquin Valley. 

@ Three assessment districts, one for the Sacramento-San Joaquin Delta, one for 

the Sacramento Valley upstream of the Delta, and one for the San Joaquin 

, Valley upstream of the Delta. 

Assessments could be imposed not only on parcels within floodplains, but 

also on upland areas in the drainage basins that drain into the floodplain. 

Manmade activities in the upland areas affect runoff which generally increases 

the demands on the flood control system in low-lying areas. 



RECOMMENDED STRATEGIES 

RECOMMENDED STRATEGY 7: 
Update floodplain maps and provide better flood risk education to the public 
and agencies that authorize development. 

DWR could implement several floodplain management tools to reduce the 

future public risk due to flooding: 

B Active implementation of FEMA map modernization and DWR "Awareness 

Mapping" programs 

'7" Provide notice to owners of parcels located in floodplains 

EiI Reinvigorate State's designated floodway program 

&I3 Acquire flood easements 

Encourage FEMA to establish a mandated flood insurance program for homes 

behind levees with preferred risk options 

RECOMMENDED STRATEGY 8: 
Reduce taxpayer exposure for funding flood disaster claims through 
legislative or constitutional changes. 

H The Legislature should revise the State's Tort Claims Act (Government Code 

Section 810 et seq.) to preclude recovery of damages from the State due to 

flooding, based on any tort theory or cause of action. Add a specific immunity 

for flood protection activities, similar to those provided for police and 

correctional activities, Government Code Section 844, and fire protection 

activities, Section 850. 

B The State Constitution should be amended to exempt flood control projects 

from inverse condemnation liability. Inverse condemnation was the basis for 

the Patemo decision. 

B The State Constitution should be amended to exempt local flood control 

agencies from the two-thirds voting requirements of Proposition 218. 



RECOMMENDED STRATEGY 9: 

Implement a multi-objective management approach for floodplains where 
feasible. 

One way to meet environmental requirements in an era of diminishing funding 

for flood protection projects is to incorporate flood protection practices into multi- 

objective floodplain management projects. Multi-objective floodplain management 

projects will enable flood managers to leverage other sources of funding for flood 

system maintenance. These projects will result in habitat enhancement rather than 

simply niitigating for environmental impacts, thereby minimizing environmental 

concerns. Multi-objective management should be the first choice for flood 

protection where it is feasible and funding partners can be found. 

Depending on the circumstances, multi-objective management of floodplains 

may yield some or all of these benefits: 

E! Increased flood protection 

E4 Ecosystem restoration 

Farmland protection 

El Groundwater recharge 

El3 Recreation 

Open space preservation 

RECOMMENDED STRATEGY 10: 
Evaluate potential policies and procedures that may determine the State's 
capacity to fund levee maintenance, infrastructure improvements and 
emergency response in the Delta. 

DWR and the California Bay-Delta Authority (CALFED) have committed to 

carrying out a Comprehensive Program Evaluation (CPE) for the CALFED Delta 

Levees Program. As part of the CPE or concurrently with it: 

$3 The State should prioritize which islands and levees should be maintained and 

protected, and to what levels. 

B The State should work with local and federal agencies to establish criteria for 

funding and participation in any emergency response or flood event. 

The State should establish a fund for immediate emergency response in the case 

of a levee failure and island inundation. Such a fund would provide for rapid 

response to contain the emergency and prevent cascading failures to adjacent 

islands, and allow time for the coordination of a full, long-term response. 
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