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STATE OF  CALIFORNIA 
DEPARTMENT  OF WATER RESOURCES 
OROVILLE DAM SAFETY  
COMPREHENSIVE NEEDS ASSESSMENT 

Independent Review Board
Memorandum #6 

Oroville Independent Review Board Meeting No. 6 
October 17-18, 2019 



IRB Members 
• (E(Ehzabeth) lizabeth)  BBetty etty  AAndrew ndrews, ,  EEnv1ronmen nvironmental al  

SScience cience AA ssocociate iates 

• •Dr.Leho Dr.  Lelio Mej MeJ1a, ia, G Geo eosyyn nteec c  CCon onsulul tanan ts 

• • BBruce ruce MulMuller, ler,  UU S  BBureau ureau of of  Receclama lamati10n on 
(R( etet1red) ired) 

• • PPaul aul  Scchweiger, hweiger,  GGa annetne t  FFleming, leming, I ncnc . 

• • DDaniel aniel WWade, ade, San an FFranc1 ranciscco o PPubhc ublic  UU ti1h liti1e es  
CCammi ommissiion on 



Status De cr1p 10n 

• • UUnder nder CConsideration onsideration – - PProject roject tteam eam is 1s  
ccons1der1ng onsidering tthe he rrecommendation, ecommendation,  butbut  hashasn't n’t  
ccommitted ommitted tto o i1f f  oror  howhow  tthe he rrecommendation ecommendation wwill ill  be be 
addraddressed. essed. 

• • PPlanned lanned – - TThe he IIRB RB hashas  acaccepted cepted tthe he PProject roject  
TTeam's eam’s  rresponse esponse and and an appran appropriate opriate acaction tion i1s s  
plplanned anned. 

• • IIn n PProgress rogress  – - TThe he IIRB RB  ssees ees evevidence idence ofof  tthe he 
plplanned anned acactions tions  beibeing ng underunderway. way. 

Past Recommendations (Comment Log) 

• Status Descriptions 



• Status De cr1p 10n 

• • CClosed losed – - TThe he IIRB RB hashas  rreviewed eviewed and and cconfirmed onfirmed tthat hat  
tthe he PProject roject  TTeam's eam’s  plplanned anned acaction tion has has  been been 
ccompleted ompleted and and adequatadequately ely addraddressed. essed. 

• • NNot ot AAdopted dopted  – - TThe he PProject roject  TTeam eam  dididn't dn’t  adoptadopt  tthe he 
rrecommendation. ecommendation.   AAn n exexplanation planation hashas  been been oror  wwill ill  
be prbe provided. ovided. 

• • SSuperseded uperseded – - TThe he IIRB RB hashas  rrevised evised a pra prior ior  
rrecommendation ecommendation tto o prprovide ovide addiadd1t1onal tional cclarity. larity. 

Past Recommendations (Comment Log) 
(Slide 1 1 ofof  2) 2) 

• Status Descriptions 



 Status as of 10/18/2019 

Recommendation Status IRB #1 IRB #2 IRB #3 IRB #4 IRB #5 

Under Consideration 0 0 0 0 2 2 

Planned 1 2 2 1 0 6 

In Progress 

Closed 

9 

11 

8 

4 

1 

9 

0 

3 

1 

2 

19 

29 

Not Adopted 

Superseded 

0 

1 

22 

0 

0 

14 

0 

0 

12 

0 

0 

4 

0 

0 

5 

0 

1 

57 

Past Recommendations (Comment Log)  
(Slide 2 of 2) 



Report #6 



1. 1 DDoe oes  ththe e  IIRB RB h ha ave  aa ny yr  recommendaa tions  or 
co0 mmeents nts  oon n  the  ProP j ? OJ ecC t Staa tus  Update? 

• • SStudy tudy i1s s on on schedulschedule e 

• • EEx1st1ng xisting CCond1t1on ondition AAssessments ssessments ComCompleted pleted 
• • 372 P372 Potential otential FaiFailure lure MModes odes  CConsidered onsidered 
• • 125 125 FulFully ly devdeveloped eloped to to 41411 1 SScenanos cenarios  and 2055 and 2055 rnsk isk  sscores cores 
• • LiLikelihood kelihood  and Liand Life fe SSafety afety  CConsequences onsequences esestimates timates  ccontinontin ue ue 

to cto compare ompare favfavorably orably  wwith ith FEFERC RC  PPart art 12 es12 estimates timates 

• IRB  concurconcurs s wwith ith tthe he tteam's eam’s apprapproach oach 



• • II RRB B  wwas as prprovided ovided wwith ith a a  prprehm1nary eliminary drdraft aft  ffor or  TTask ask #3 #3 ((Flood Flood 
CControl ontrol OOutlet) utlet)  as an as an examexample ple 

• IRR B  SSuggestions uggestions 

2. 2 DDoe oes  ththe e  IIRB RB h ha ave  aa ny  recommendaa tions  or 
co0 mmeents nts  oon n  the  taa sk  repo0 rts  status  update? 

• Inctnclude lude fulfull l  tastask k namname e iidentifier dentifier iin n the rthe report eport tititle tle 
• • MMake ake exextensive tensive ususe e of grof graphics aphics and cand callout allout boxboxes es 
• SSubdivide ubdivide the the rred ed rnsk isk ccells ells  iinto nto upper upper  and land lower ower  rred ed rnsk isk  arareas eas 
• • EEnsure nsure cconsistency onsistency of rof resiliency esiliency  ccomponents omponents  wwith ith otherother  ccommonly ommonly  usused ed 

defid fin1t1ons nitions ((1.e i.e. UUSACE) SACE) 
• • DDevelop evelop grgraphical aphical ssummary ummary  for for  did1splay1ng splaying the the rnsk isk  ccontnbut1ons ontributions of alof all l  

PPFMs FMs  esestimated timated for for  eaceach h tastask k  i1n n a sa single ingle cchart hart 



3. 3. DoeDoes s  tthe he IIRB RB hahave ve  aa ny y  rrecom ecommee ndaa tioo ns  oo r cco ommme ents 
on tt hee  EEmergency mergency  Spip1llway llway  eero rosioo n ppo otee ntiaa l? ? 

• • EErosion rosion analanalysis ysis conductconducted ed dowdownstream nstream  of of  tthe he secasecant nt  
pipile le cutcutoff off  wwall all ffor or  fflows lows betbetween ween 6,6,000 000 ccfs fs and and 421,421,000 000 
ccfs fs. 

• AAssembled ssembled curcurrent rent  knowknowledge ledge of of  tthe he geolgeology ogy of of  tthe he ararea ea 
• • EErosion rosion based on based on ststream ream powpower er as as prproposed oposed by by 

AAnnandale nnandale i1n n 1995 1995 

• MModehng odeling assumassumptions ptions  appear appear  rreasonable easonable ffor or  a a plplanning anning 
llevel evel ststudy udy 

• • Modelodel  valvahdated idated by by rrunning unning 2017 2017  ememergency ergency spspillway illway 
fflows lows wwhich hich yiyielded elded rreasonable easonable rresults esults wwithout ithout  tthe he need need 
ffor or ccalibration. alibration. 



• • The potentiThe potential al  for for  ememergency ergency  i1ntervent1on ntervention has has  not been not been 
cconsistently onsistently iincluded. ncluded.  CConservative onservative i1n n that that i1t t wwill ill  ovover er  esestimate timate 
the rthe risk. isk. 

• 

' 

• Documentation of potential failure modes has been well 
prprepared. epared. 

• The IRB recommends that emergency 1ntervent1on be 
addraddressed essed i1n n eaceach h faifailure lure mmode ode devdeveloped eloped. 

    

   

4. 4 DDooee s  ththe e  IIRB RB h ha ave  any  recommendaa tions  or 
co0 mmeents nts  oon n  the  updates  for Tasks  1,  3,  4 4  or 5? ? 

• • GGeneral eneral 
• Documentation of potential failure modes has been well 

recommends that emergency intervention be The IRB 



4. 4 DDoe oes  ththe e  IIRB RB h ha ave  aa ny  recommendaa tions  or 
co0 mmeents nts  oon n  the  updates  for Tasks  1? ? 

• • TTask ask 1 1 – - EEmergency mergency SSpillway pillway 
• • TTwo wo PPFMs FMs cearned arried forforward ward forfor  devdeveloping eloping mm1t1gat1on itigation mmeasures easures: 

• • EErosion rosion ofof  hihillside llside mmaterials aterials  ccreating reating ttailwater ailwater  iimpacts mpacts on Hon Hyatt yatt  
PPowerplant owerplant 

• • SScour cour  dowdownstream nstream  of of  tthe he ssecant ecant  pipile le ccutoff utoff  lleading eading tto o underundermining mining of of  tthe he 
ssecant ecant  pipile le wwall, all,  aprapron, on, and and cconcrete oncrete mmonoliths. onoliths. 

• • 50 C50 Conceptual onceptual mmeasures easures  cconsidered onsidered 
• • 9 M9 Measures easures  ssurvived urvived the sthe screening creening prprocess ocess to becto become ome 

“"recommended recommended mmeasures" easures” 



4. 4 DDoe oes  ththe e  IIRB RB h ha ave  aa ny  recommendaa tions  or 
co0 mmeents nts  oon n  the  updates  for Tasks  3? ? 

• • TTask ask 3 3 – - FCFCO O  HHeadworks eadworks and and MMain ain SSpillway pillway 
• • RRisks isks iindicate ndicate llong-term ong-term  perperformance formance of the gate sof the gate support upport 

ssystem ystem  to be to be a la leading eading rrisk/concern, isk/concern, howhowever ever  no no mmeasures easures arare e 
prproposed oposed to addrto address ess thithis s  ss1tuat1on ituation. 

• • IRIRB B EEncourages ncourages DDWR WR  to usto use e the Cthe CNA NA  sstudy tudy to docto document ument a a 
prproactive oactive apprapproach oach to rto researching esearching and addrand addressing essing thithis s iissue ssue. 



4. 4 DDoe oes  ththe e  IIRB RB h ha ave  aa ny  recommendaa tions  or 
co0 mmeents nts  oon n  the  updates  for Tasks  4? ? 

• • TTask ask 4 4 – - LowLow  LevelLevel  OOutlet utlet 
• • 33 P33 PFMs FMs  devdeveloped eloped wwith ith prpnmary imary  rnsks isks  i1n n: 

• • RRock ock ancanchors hors  ofof  HHyatt yatt  PPower ower  plplant ant 

• • SSlope lope iinstability nstability  abovabove e tthe he PPalermo alermo TTunnel unnel iinlet, nlet, HHyatt yatt  SSwitchyard, witchyard,  AArea rea 
CControl ontrol  CCenter enter  BBuilding uilding and tand the he HHyatt yatt  AAccess ccess PPortal ortal 

• • 57 P57 Potential otential mmitigation itigation mmeasures easures  cconsidered onsidered 
• • 5 R5 Recommended ecommended mmeasures easures 
• • IRIRB B  rrecommends ecommends  cconsideration onsideration of of an an addiadd1t1onal tional mmeasure easure 

cconsisting onsisting of a dualof a dual-purpose -purpose ssingle ingle llow ow llevel evel outloutlet et. 



• • TTask ask 5 5 – - EEmbankments mbankments 
• • IRIRB B ssuggests uggests that the team that the team  prprovide ovide addiadd1t1onal tional  i1nformat1on nformation for for  

the prthe process ocess usused ed to ito identify dentify sselected elected PPFMs FMs  asas  beibeing ng “"highest highest 
rrisk isk.” 

4. 4 DDoe oes  ththe e  IIRB RB h ha ave  aa ny  recommendaa tions  or 
co0 mmeents nts  oon n  the  updates  for Tasks  5? ? 



   
  

  
  

      
  
 

• Peer review of supporting analyses 
• Consideration of wildfire as a possible initiator of 

failure modes 
• Focusing the need for an additional low-level 

outlet on two key purposes: 
• 1) Ability to lower the reservoir to a level that substantially 

reduces risk if a failure mode begins to develop 
• 2) Reliability to perform its function when needed 

5. Does  the  IRB h ave  any  other recommendations  or 
comments?  (slide  1  of 2) 



  
    

    
  

  

• Frame the study outcomes and recommended 
plans around both safety improvement and risk 
reduction 

• Consider improving the understanding of risk by 
subdividing the red cells in the risk matrix into 
upper and lower zones 

5. Does  the  IRB h ave  any  other recommendations  or 
comments?  (slide  2  of 2) 



Questions? 
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