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Sizing Spillways in Colorado

A Brief History 1947-1989

® 1947 — NWS Method for Estimating
Maximum Precipitation Rates, Durations,
Aerial Extents East of 105 (HMR 23

®1977—-HMR 49, HMR 55

® 1984 — 85 Questions of HMR 55 applicability
in Colorado (CWC, SEQ)

® June 1988 HMR 55A

®* Sept 1988 Revised Rules for Dam Safety and
Dam Construction

®* Nov 1989 CSU Workshop on Hydrologic
Aspects of Dam Safety

® 1989 Jarrett USGS Paper on Paleo floods
“7500 ft elevation”

Colorado Division of

= +1® AWaterResources

(W laljaiBR WV as-Talalla ag-

| P [15]r38



Sizing Spillways in Colorado
A Brief History 1990- 1999

® April 1992 — Grizzly Dam SSPMP Study

®* Sept 1993 organization of “Extreme
Precipitation Committee”

® 1994 — CO Legislature funds CSU
study of Extreme Rainfall in Colorado

® 1997 — CSU Study “Extreme
Precipitation Data Study” (Phase 1)

® 1999 — CSU Study Phase 2, Extreme
Storm Modeling
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Sizing Spillways in Colorado

A Brief History 2000 - 2009

®* Feb 2003 — CSU Phase 2 Report, RAMS
Model

* Jan 2004 — Extreme Precipitation

Alternatives Meeting (SEO, USBR,
Consultants) 7 Alternatives discussed

® 2005 — Generalized Reductions for
Elevation based on 22 Site Specific
Studies

® 2005 Contract with Consultant for GIS-
Based SSPMP Software

® 2007 Revised Rules for Dam Safety and
Dam Construction
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2007 Rules for Spillway Sizing

5915 Extreme Precipitation Analwsis Tool - The Inflow DesignFlood (IDF)
requirertents for detenmurung the spalbray capacity may be developed thoongh the use of
the Extreme Precipitabon Aralysis Tool (EPAT), The process and procedutes foruse of
the EPAT are availshle froem the State Engineer The IDF wquiremert determined
tlrough the use of the EPAT Extreme I torm Precipitation (ESP) for determirirg spilber ay

capacity are mmonavized in Tahle 5.1:

TABLE 5.1

INFLOW DESIGH FLOOD REQUIREMENTS
USING EPAT

DaM SIZE HAZARD CLASSIFICATION
' 5 igmficant
Large ESP
Small D.5ESP
Minor 100YER

IMFLOW DESIGN FLOOD REQUIREMENTS
USING HYDROMETECROLOGICAL REPORTS (HMR)

DAM SIZE HAZARD CLASSIFICA TION
High S ignificant Low
Large 070 PMP 0.68 FMP__| 100 VK
Small 090 PMP 045PMP | 100 VR

A ml}ms (SSHMA) mayhbe wsed fo l:letemu.m the appmpnate site 3 pe-::.ﬁc exteme storm
precipitation (5 SESP) for the detenmunatonof the IDF. Sife-specific evalnabions are
subject to appmvalbythe State Engineer. Any procedures developed ard appmved'b}'

HME PMP NFLOW DESIGH FLOOD REQUIREMENTS
EEDUCED FOR ELEVATION

TABLE £.3

STORM TYPE

ELEVATION

HAZARD
CLASSIFICATION

Hizh

Sizmfcant

eneyal 5 toewm East

£,000 - 12,000 ft M5L

0.20 FMP

0.50 FMF

Above 12000 £t MSL

0.70 FMP

0.53 FMP

rereral 5 toewm West

5,000 - 2000 £t MSL

0.20 FMIP

.50 FIF

Abowe 8000 ft MSL

0.70 FMFP

(.53 FMFP

Local Stoem

10,000 - 11,500 £ MSL

0.20 FMP

050 FMP

11,501 - 13,000 f MSL

0.0 FMP

.53 FMFP

Abowe 13000 £t MSL

0.&0 FMP

0.45 FMP

ereral 5 torm East

6,000 - 12,000 £t MSL

0.20 FMP

0.40 FMP

Abowe 12000 £t MSL

0.0 FMP

.35 FMP

ereral 5 torm West

5000- 8000t MSL

0.20 FMFP

0.40 FMP

Above 3000 ft BIEL

0.0 FMP

0.35 FMP

Local Storm

10,000 - 11,500 fi MSL

0.20 FMP

0.40 FMF

11,501 - 15,000 £ MSL

0.0 FMP

0.35 FMP

Above 13000 ft MSL

0.60 FMP

0.30 FMF

G ereral 5 torm East

6,000 - 12000 ft MSL

0.40 FMP

Not & pplicable

Abowe 12000 ft MSL

0.35 PMP

Hot Applicable

Femeral 5 torm West

5,000 - 8000 £t MSL

0.40 FMP

Hot Applhcahle

Above 3000 £t MSL

0.35 FMP

Hot Applicable

Local Storm

10,000 - 11,500 f MSL

0.40 PMP

Hot Applicable

11,501 - 13,000 fi MSL

0.35 FMP

Hot Applicable

Above 13000 ft MSL

0.30 FMP

Hot Applicable

TABELE £4

INFLOWDESIGN FLOOD REQUIREMENTS

FORSSHMA

DAMSIZE

HAZARD CLASSIFICATION

Sigruficarnt

Lowr

Large

0.75 SSESP

100 ¥R

S mall

0.555ESP

100 ¥R

Minor
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Presenter
Presentation Notes
Small transposition limits based on Report 97-1
 No SSM or comparable
 No spatial or temporal envelopment – Storm specific
 User can run multiple storms
 NOT PMP, but is it useful?


Sizing Spillways in Colorado
A Brief History 2007 - Present

® 2010 — Technical Workshops
Presented by Dam Safety Engineers

® EPAT Questions

® 2012 — Phase 1 of EPAT Validation
Study — Documentation

® 2013 — Phase 2 of EPAT Validation
Study — 3" Party Review of
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Colorado’s Extreme Precip Product Needs

= HMR 49 update
= Modern/improved methods for PMP at high
elevations (NRC 1994): numerical modeling, paleo-
hydrology?
= Specific possible improvements in PMP wrt elev:
® Transposition limits based on physical processes
® Elevation adjustments to General & Local Storms

® Areal reduction factors
® Finer resolution to reflect detailed topographic barriers
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Colorado’s Extreme Precip Product Needs
= Guidelines for Site Specific PMP studies

= May be open to Risk-based product if it is clearly
defined, simple to use, and in Federal guidelines

® Could help CO address perceived disparity in current
prescriptive approach b/w rural & urban dams

® Could help CO prioritize needed repairs on many old
dams in inventory

Colorado Division of

VWater Resources

ARSEr) V7D D



Colorado’s Extreme Precip Product Needs

= Extreme Precip product should consider workload
of State’s: need for simple methods to assess
adequacy of thousands of dams

= Consider minimizing spillway sizing study costs for
dam owners
®* We don’t want the study to cost more than
construction
= GIS application to compute PMP, temporal &
spatial pattern for a basin of interest
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Colorado’s Extreme Precip Product Needs

Colorado Dam Safety is at a decision point for
improving Extreme Precipitation products.

Possible options:
- Repair/improve EPAT
- Contract for a Statewide PMP study

- Back Federal effort to update HMRs / other
Extreme Storm products
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