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Purpose of the StudyPurpose of the Study

For hydrology update program, this Study For hydrology update program, this Study 
will give some insight about the Inflow will give some insight about the Inflow 
Design Flood (IDF) analysisDesign Flood (IDF) analysis

DSOD procedure gives very high design DSOD procedure gives very high design 
Storm (4.5 milStorm (4.5 mil--yr) for this small storage yr) for this small storage 
(850 ac(850 ac--ft) dam ft) dam 



OutlineOutline

Introduction and Project InformationIntroduction and Project Information
DSOD Procedure for Design Strom SelectionDSOD Procedure for Design Strom Selection
Brief Introduction to Inflow Design Flood Brief Introduction to Inflow Design Flood 
(IDF) Method(IDF) Method
Analyses and ResultsAnalyses and Results
ConclusionsConclusions



DSOD Jurisdictional Flood DSOD Jurisdictional Flood 
Control DamsControl Dams

Total No. of Jurisdictional Dam ~ 1200
No. of Flood Control Dams ~ 60 (5%) 
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Proposed Dam Location

Antioch



Proposed Upper Sand Creek BasinProposed Upper Sand Creek Basin

Dam Height : 35 ftDam Height : 35 ft
Dam Crest El. 195 ftDam Crest El. 195 ft

9696”” Dia. Eme. S/W Dia. Eme. S/W 
El. 187.5 ftEl. 187.5 ft

Overflow S/W Overflow S/W 
Crest El. 191 ftCrest El. 191 ft

4242”” Outlet Outlet 
El. 160 ftEl. 160 ft

Storage to S/W Storage to S/W 
Crest =  850 acCrest =  850 ac--ftft



DSOD Procedure DSOD Procedure 
Hazard Classification

TCW >30?

HMR 58/59 
for PMP 

YesNo

Statistical Analysis

Design Storm
4.5 mill-yr 

28

• For 4.5mil-yr storm the proposed dam will overtop by 1.0 ft.  
• To pass the 1.5 ft residual freeboard  requirement, 

s/w should be widen from 200 ft to 600 ft.

S/W adequate?
No



What is Inflow Design Flood?What is Inflow Design Flood?

IDF is the IDF is the ““flood flow above which the flood flow above which the 
incremental increase in water surface incremental increase in water surface 
elevation in downstream due to failure of a elevation in downstream due to failure of a 
dam or other water retaining structure is dam or other water retaining structure is 
no longer considered to present an no longer considered to present an 
unacceptableunacceptable additional downstream additional downstream 
threatthreat”” (Federal Guidelines for Dam (Federal Guidelines for Dam 
Safety, 2004). Safety, 2004). 



Inflow Design Flood (IDF)Inflow Design Flood (IDF)
Conduct HECConduct HEC--RAS analysis for various storms (100 yr, 1000 yr, RAS analysis for various storms (100 yr, 1000 yr, 
10000 yr, 100000 yr, 1 Mil yr10000 yr, 100000 yr, 1 Mil yr……PMP) or percentages of PMFPMP) or percentages of PMF
At the critical locations, compare the results for each storm wiAt the critical locations, compare the results for each storm with th 
and without dam break (see graph)and without dam break (see graph)
Consider downstream incremental damage and select Consider downstream incremental damage and select 
appropriate design storm appropriate design storm 
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What is Acceptable?What is Acceptable?

The Federal guidelines indicate that The Federal guidelines indicate that ““in in 
generalgeneral the consequences of failure are the consequences of failure are 
considered acceptable when the considered acceptable when the 
incremental effects (depth) of failure on incremental effects (depth) of failure on 
downstream structures are approximately downstream structures are approximately 
two feet or lesstwo feet or less.  However, two.  However, two--foot foot 
increment is increment is notnot an absolute decisionan absolute decision--
making pointmaking point”” (Federal Guidelines for Dam (Federal Guidelines for Dam 
Safety, 2004).Safety, 2004).



Analysis StepsAnalysis Steps

Upper Sand 
Creek Dam

HEC-1

HEC-RAS

Precip. data 
Various Storms

HEC-RAS

Basin 
Parameters

HEC-1
Inflow at 
reservoir

Channel Cross-
Sections (most 
from owner)

S/W & 
outlet data

Dam Breach 
Parameters

Lateral flow 
to channel

Drainage basin ~10 sq. milesDrainage basin ~10 sq. miles
MAP = 13.5 inchesMAP = 13.5 inches



Precipitation data for Various Precipitation data for Various 
StormsStorms

PrecipitationPrecipitation 6 (hr)6 (hr) 12 (hr)12 (hr) 24 (hr)24 (hr) 48 (hr)48 (hr) 72 (hr)72 (hr)

Pij  (inches)Pij  (inches)
(100(100--yr)yr) 2.252.25 2.922.92 3.513.51 4.564.56 5.185.18

Pij  (inches)Pij  (inches)
(1000(1000--yr)yr) 2.972.97 3.873.87 4.644.64 6.076.07 6.896.89

Pij  (inches)Pij  (inches)
(10,000(10,000--yr)yr) 3.663.66 4.764.76 5.715.71 7.507.50 8.518.51

Pij  (inches)Pij  (inches)
(1 Mil(1 Mil--yr)yr) 5.075.07 6.606.60 7.927.92 10.4510.45 11.8311.83

Pij  (inches)Pij  (inches)
(4.5 Mil(4.5 Mil--yr)yr) 5.605.60 7.287.28 8.748.74 11.5411.54 13.0713.07

Pij  (inches)Pij  (inches)
(PMP)(PMP) 7.527.52 12.3712.37 16.7116.71 24.2324.23 28.4028.40



Depth Duration Curves Depth Duration Curves 



HECHEC--RAS ResultsRAS Results

Channel Base



At ~4000ft d/s of Dam (St. 160+80)
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At ~4000ft d/s of Dam (St. 160+80)
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Near SR4 Bypass Bridge, TopEl. ~143.5' (St. 116+07)
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SR4 Bypass 
Bridge

Marsh Creek

Dam

Sta. 116+07
Sta. 76+58

Sta. 0+01

Sta. 160+80



Spillway Analysis ResultsSpillway Analysis Results
ResultsResults

StormsStorms Peak InflowPeak Inflow
(cfs)(cfs)

PeakPeak
OutflowOutflow

(cfs)(cfs)

PeakPeak
Reserv. El.Reserv. El.

(ft)(ft)

Residual FreeResidual Free--
boardboard
(ft)(ft)

100100--YearYear 2,6292,629 1,1471,147 192.3192.3 2.72.7

10001000--yearyear
3,5793,579 2,7012,701 193.5193.5 1.51.5

10,00010,000--yearyear
4,4964,496 3,9853,985 194.3194.3 0.70.7

4.5 mil4.5 mil--yearyear
7,1327,132 6,9306,930 195.8195.8 --0.80.8

PMP (HMR58)PMP (HMR58) 8,3478,347 8,1398,139 196.7196.7 --1.71.7



Summary & ConclusionsSummary & Conclusions
DSOD current procedure gives 4.5 millionDSOD current procedure gives 4.5 million--yr yr 
Storm (~85% of PMP).  To pass this, the Storm (~85% of PMP).  To pass this, the 
spillway should be widen from 200 ft to ~ 600 ftspillway should be widen from 200 ft to ~ 600 ft
IDF analyses indicate that incremental water IDF analyses indicate that incremental water 
depth in the developed area is < 1 ft for 1000depth in the developed area is < 1 ft for 1000--yr yr 
storm or largerstorm or larger
The lateral extent of the inundation area due to The lateral extent of the inundation area due to 
dam breach is significant compared to the dam breach is significant compared to the 
change in water depth change in water depth 
10001000--yr design storm was selected for this damyr design storm was selected for this dam
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