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Hydrology Program UpdateHydrology Program UpdateHydrology Program Update

Camp Far West Diversion SpillwayCamp Far West Diversion Spillway

Hydrology ManualHydrology Manual Spillway SizeSpillway SizeDesign FloodDesign Flood

Nacimiento SpillwayNacimiento Spillway
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AgendaAgendaAgenda

Why ?
Components
Status of Update 

Work Completed, 
In-Progress & 
Future Work.

Why ?Why ?
ComponentsComponents
Status of Update Status of Update 

Work Completed, Work Completed, 
InIn--Progress & Progress & 
Future Work.Future Work.

Malibou Lake

Club Dam 

Malibou Lake

Club Dam 
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Hydrology Update ProgramHydrology Update Program

Memorandum Report
December 1979

Revised March 1981

Memorandum Report
December 1979

Revised March 1981
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Past Supporting ReportsPast Supporting ReportsPast Supporting Reports
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1979
April 
1979
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1970

September 
1970
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Need for an UpdateNeed for an UpdateNeed for an Update

Manual almost 30 years old & support 
data is almost 39 years old.
No use of stream flow discharge.
Design Precipitation exceeding the PMP.
Coarse assumption of parameters within 
the statistical distribution method. 
High return periods meaningful?
Equations for watershed routing may be 
obsolete.

Manual almost 30 years old & support Manual almost 30 years old & support 
data is almost 39 years old.data is almost 39 years old.
No use of stream flow discharge.No use of stream flow discharge.
Design Precipitation exceeding the PMP.Design Precipitation exceeding the PMP.
Coarse assumption of parameters within Coarse assumption of parameters within 
the statistical distribution method. the statistical distribution method. 
High return periods meaningful?High return periods meaningful?
Equations for watershed routing may be Equations for watershed routing may be 
obsolete.obsolete.
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DSOD Hydrology CommitteeDSOD Hydrology CommitteeDSOD Hydrology Committee
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HEC-HMS TrainingHECHEC--HMS TrainingHMS Training
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GIS-Based Hydrologic 
Analysis of Watersheds
GIS-Based Hydrologic 

Analysis of Watersheds
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Partitioning of Elevation for 
HEC-1 Snowmelt Module

Partitioning of Elevation for 
HEC-1 Snowmelt Module
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GIS Map of Rainfall StationsGIS Map of Rainfall Stations
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GEOG 334GEOG 334 Introduction to Desktop GISIntroduction to Desktop GIS

GEOG 344GEOG 344 Spatial Analysis and Modeling in GISSpatial Analysis and Modeling in GIS

GIS TrainingGIS TrainingGIS Training
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FERC/DSOD 
Coordination Project 

FERC/DSOD FERC/DSOD 
Coordination Project Coordination Project 

Hydropower
Dams

FERCFERC

CA DSODCA DSOD

Height ≥ 25 Feet or
Reservoir Capacity ≥ 50 Ac-ft

202 
Hydropower 

Dams
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SR4 Bypass SR4 Bypass 
BridgeBridge

Marsh Marsh 
CreekCreek

DamDam

Sta. Sta. 
116+07116+07 Sta. Sta. 

76+5876+58

Sta. Sta. 
0+010+01

Sta. Sta. 
160+80160+80

Upper Sand Creek Detention Basin
(Proposed Flood Control Dam)

Upper Sand Creek Detention BasinUpper Sand Creek Detention Basin
(Proposed Flood Control Dam)(Proposed Flood Control Dam)
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Risk AssessmentRisk Assessment
US Bureau of Reclamation 
ANCOLD – Australian National 
Committee on Large Dams
Hydro British Columbia 
United Kingdom
Hydro Quebec 
Hong Kong
China

US Bureau of Reclamation US Bureau of Reclamation 
ANCOLD ANCOLD –– Australian National Australian National 
Committee on Large DamsCommittee on Large Dams
Hydro British Columbia Hydro British Columbia 
United KingdomUnited Kingdom
Hydro Quebec Hydro Quebec 
Hong KongHong Kong
ChinaChina

A 2002 FloodA 2002 Flood
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Damage PotentialDamage Potential
AssessmentAssessment

Precipitation Precipitation 
ModelModel

Basin Basin 
ModelModel

Total Class WeightTotal Class Weight
(TCW)(TCW)

Collect RainfallCollect Rainfall
Gage DataGage Data

Develop Design
3-Day Storm

ClarkClark’’s Unit Graphs Unit Graph
Parameters, TParameters, Tcc & R& R

Regression Equations
(Tc + R)

Design Flood

DSOD Hydrology 
Assessment & Analysis

DSOD Hydrology DSOD Hydrology 
Assessment & AnalysisAssessment & Analysis

Other Watershed 
Parameters
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Present Hazard 
Classification Form

Present Hazard Present Hazard 
Classification FormClassification Form

4

6

4

8

TCW = 22

Statistical Design
Precipitation

Probable Maximum
Precipitation

Total Class Weight
Less than 30

Total Class Weight
Greater than 30

Capacity

Height

Estimated 
Evacuation

Extreme LowModerateHigh

Potential D/S 
Damage
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Proposed Hazard 
Classification Form
Proposed Hazard Proposed Hazard 

Classification FormClassification Form

Capacity

Height

Estimated 
Evacuation

Potential D/S 
Damage

No Total Class                   No Total Class                   
Weight (TCW)Weight (TCW)

Potential D/S DamagePotential D/S Damage
••Property/Economic LossProperty/Economic Loss
••Life Line LossLife Line Loss
••Environmental LossEnvironmental Loss

Estimated EvacuationEstimated Evacuation
••Population at RiskPopulation at Risk
••Loss of LifeLoss of Life
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Hazard & Damage Potential 
Assessment Update

Hazard & Damage Potential Hazard & Damage Potential 
Assessment UpdateAssessment Update

Revised Classified Damage Potential form

Envisioned Return Periods for Spillway 
Analysis:

Low          Moderate           High           Extreme
HC I            HC II               HC III           HC IV 
1,000 TBA                 TBA PMP

Revised Classified Damage Potential formRevised Classified Damage Potential form

Envisioned Return Periods for Spillway Envisioned Return Periods for Spillway 
Analysis:Analysis:

Low          Moderate           High           ExtremeLow          Moderate           High           Extreme
HC I            HC II               HC III           HC IV HC I            HC II               HC III           HC IV 
1,0001,000 TBA                 TBA                 TBATBA PMPPMP
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Two Different Approaches 
(Proposed Return Periods)

Two Different Approaches Two Different Approaches 
(Proposed Return Periods)(Proposed Return Periods)

Alternative 1 : database of existing 
return periods for 1250 dams. 
Alternative 2 : risk approach.

Alternative 1Alternative 1 : database of existing : database of existing 
return periods for 1250 dams. return periods for 1250 dams. 
AlternativeAlternative 22 : risk approach.: risk approach.

Deer Creek Diversion DamDeer Creek Diversion Dam
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Existing Return Periods for 
Alt. I (Sample) 

Existing Return Periods for Existing Return Periods for 
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USBR’s f-N 
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Potential Effects of 
Climate Change

Potential Effects of Potential Effects of 
Climate ChangeClimate Change

Precipitation Amount,        
Timing & Type

Runoff Timing & Quantity Sea Level Rise

Air Temperature
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Climate Change Potential 
Impacts on Existing Dams
Climate Change Potential Climate Change Potential 
Impacts on Existing DamsImpacts on Existing Dams

California Energy Commission/PIER -
August 2008:

winter runoff as fraction of total runoff
winter flood frequency 
magnitude & frequency of extreme floods

Earlier start of spring snowmelt

California Energy Commission/PIER California Energy Commission/PIER --
August 2008:August 2008:

winter runoff as fraction of total runoffwinter runoff as fraction of total runoff
winter flood frequency winter flood frequency 
magnitude & frequency of extreme floodsmagnitude & frequency of extreme floods

Earlier start of spring snowmeltEarlier start of spring snowmelt
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Design PrecipitationDesign PrecipitationDesign Precipitation
Work with State Climatologist to detect trends 
of increase and change.
Maintain and enhance existing rainfall stations.
Transition zone (snow covered and rainfall 
dominated) needs more stations.

Work with State Climatologist to detect trends Work with State Climatologist to detect trends 
of increase and change.of increase and change.
Maintain and enhance existing rainfall stations.Maintain and enhance existing rainfall stations.
Transition zone (snow covered and rainfall Transition zone (snow covered and rainfall 
dominated) needs more stations.dominated) needs more stations.

Combie DamCombie DamForbestown DamForbestown Dam
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Stream Flow StationsStream Flow StationsStream Flow Stations

Use available stream gage data and their 
projected values as a check.

Cases applied:
Camp Far West Dam
Bevans Creek Dam

Use available stream gage data and their Use available stream gage data and their 
projected values as a check.projected values as a check.

Cases applied:Cases applied:
Camp Far West DamCamp Far West Dam
BevansBevans Creek DamCreek Dam
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Impact to Dam OwnersImpact to Dam OwnersImpact to Dam Owners

Revised Hydrology Manual to apply to new 
dams only.
Existing spillways evaluated upon 
proposed major modifications.

Revised Hydrology Manual to apply to new Revised Hydrology Manual to apply to new 
dams only.dams only.
Existing spillways evaluated upon Existing spillways evaluated upon 
proposed major modifications.proposed major modifications.

Chili Bar DamChili Bar Dam
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Future WorkFuture WorkFuture Work

Review Hazard Classifications from 
other organizations and finalize our own.
Review Hazard Classifications from Review Hazard Classifications from 
other organizations and finalize our own.other organizations and finalize our own.

Thermalito Diversion DamThermalito Diversion Dam
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Future Work (Cont.)Future Work (Cont.)Future Work (Cont.)

Increase knowledge/skill of GIS and   
HEC-HMS.
Increase knowledge/skill of GIS and   Increase knowledge/skill of GIS and   
HECHEC--HMS.HMS.

Lake Oroville DamLake Oroville Dam
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Future Work (Cont.)Future Work (Cont.)Future Work (Cont.)

Develop snowmelt guidelines.Develop snowmelt guidelines.Develop snowmelt guidelines.

O’Shaughnessy Dam Snowpack and RunoffO’Shaughnessy Dam Snowpack and Runoff
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Future Work (Cont.)Future Work (Cont.)Future Work (Cont.)

Define return period for small flood 
detention dams.
Define return period for small flood Define return period for small flood 
detention dams.detention dams.
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Future Work 
(Cont.)

Future Work Future Work 
(Cont.)(Cont.)

Determine rainfall 
distribution and 
statistical factors 
for the 7 hydrologic 
regions.

Determine rainfall Determine rainfall 
distribution and distribution and 
statistical factors statistical factors 
for the 7 hydrologic for the 7 hydrologic 
regions.regions.

Source: HMR 58Source: HMR 58
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Future Work (Cont.)Future Work (Cont.)Future Work (Cont.)
Update equations for Tc and R. 
Review HEC’s report, “HEC-HMS for the Sacramento 
and San Joaquin River Basins Comprehensive Study”.

Update equations for Tc and R. Update equations for Tc and R. 
Review Review HECHEC’’ss report, report, ““HECHEC--HMS for the Sacramento HMS for the Sacramento 
and San Joaquin River Basins Comprehensive Studyand San Joaquin River Basins Comprehensive Study””..

San Joaquin River BasinsSan Joaquin River Basins
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Future Work (Cont.)Future Work (Cont.)Future Work (Cont.)

Present proposed changes to upper 
management.
Peer review by HEC.
Update the DSOD Hydrology Manual.

Present proposed changes to upper Present proposed changes to upper 
management.management.
Peer review by HEC.Peer review by HEC.
Update the DSOD Hydrology Manual.Update the DSOD Hydrology Manual.
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Thank YouThank You
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