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Opportunity to Improve
DSE’s to CFM’s Communication

Pre April 2013
* Relatively unaware or unmotivated?
* Dam safety and floodplain management rarely intersected
* 100-yr floodplain vs PMF floods and Sunny Day failures

Post April 2013 - FEMA CRS 630 - Dams
* Becoming aware, motivated
* Need information from each other

Post September 2013 - heavy rainfall
* Dams spilling, outlets running and some dams failing

Post May 2015 - heavy spring rains/runoff
* Normal Dam operation leads to flooding

i COLORADO
* Communication and language needed Divisicrof iWater Resources

Department of Natural Resources



Communication

* Dam Owners - CFMs
* Dam outlet opened
* Dam Spillway running

* Dam Owners - Emergency Managers
* Dam has problems
* Problem heads downstream

* Dam Safety in the middle

COLORADO
Division of Water Resources
& Department of Natural Resources



Colorado Dam Safety Branch
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Dams in Colorado
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Where CFM’s and DSE’s intersect

* Emergency Action Planning
* [Inundation zones
* Dam releases
* Spillway
* Qutlet




Examples

* September 2013
* Major flooding
* Spillways flowing
* Dams failing

* May 2015
* Flooding
* Spillways running
* Qutlets opened
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Evergreen Dam
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Imagery Date: 10/6/2013  39°37'59.22" N 105°19'15.395 W elev: 7114.ft eyealt 9812 ft
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Evergreen Dam
Inundation Map
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Concrete Dam, Ogee-Crested
Spillway
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Button Rock Dam
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utton'Rock Dam) Roosevelt:National Forest, Boulder County, Colorado 80540

%.© 2013 Google

i ' Google earth

Imagery Date: 10/6/2013  40°13'02.75" N 105922'03.39" W elev. 6482 ft eye alt 12337 ft
















Table 5

Button Rock Dam
Reservoir and Spillway Characteristics

Elevation Surface Area Storage Capacity Elevation Spillway Capacity
(acres) (acre-feet) (cfs)
6230 0.0 0.0 6400 0
6240 7.9 27.6 6401 325
6260 26.8 368.2 6402 918 -
6280 46.6 1,100.8 6403 1,686 |Observed high
6300 68.2 2,246.4 6404 2,596 |water mark on the
6320 94.4 3,864.3 6405 3,628 |spillway.
6340 122.0 6,032.8 6406 4,769
6360 151.8 8,762.6 6407 6,010
6380 184.0 12,123.4 6408 7,343
6400 221.8 16,197.2 6409 8,762
6402 16,644.7 6410 10,262
6404 17,100.1 6411 11,839
6406 17,563.5 6412 13,489
6408 18,035.9 6413 15,210
6410 18,517.5 6414 16,998
6412 19,006.7 6415 18,852
6414 19,502.0 6416 20,768
6416 20,003.7 6417 22,745
6418 20,514.6 6418 24,781
6420 21,035.3 6419 26,875
6422 21,564.1 6420 29,024
6424 22,099.5 6420.1 29,255
6426 22,641.8 6420.2 29,498
6428 23,191.8 6420.3 29,749
6420.4 30,005
6420.5 30,268
6420.6 30,535
6420.7 30,807
6420.8 31,083
6420.9 31,364
6421.0 31,648
6421.1 31,936
6421.2 32,227
6421.3 32,522
6421.4 32,820
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Fossil Creek Dam

* 100 yr flow at CR 27 Poudre River =
9,600cfs

°* PMF = 80,000 cfs, spillway flows
* Qutlet released 270 cfs




F oss:l C reek Inunda tlon

1South County Road 5
{Peak Discharge = 96,719 cfs

Reservoir

) P
“Interstate 25
Peak Discharge = 116,780 cfs
- AVolume of Flood Wave = 14,907 ac-ft
Time of Peak Flood Wave = 0.01 hou

Volume of Flood Wave = 13,899 ac-ft
Time of Peak Flood Wave = 0.17 hour
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2015 Spillway Flow
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orth Sterling Reservoir

FILIITIITTTT T
S

:‘.’._ %




Reservoir




#HE5

Py

LA P S e I

COLORADO
{UNINCORPORATED ARFAS)

PANEL 15D OF 500

(BEE MAR INDES FOE PANBER NOY PREETEET

S —-

EAREL LOCATIEN

COMMURITY-PANEL NUMBER
088110 Q30 B

VFFECTIVE DATE:
. SEPTEMBER 29, 1983

W%!'Fedmi Tenergency Manngesent ;numtuy

s

sopry ot st of tr stene reRerencodd food M. i
A AR A A DA

SUHIEARL FaD INSIBHSREL FRRiRAY

1) FilkM
1257 FLIGT INSUGRNEE BATE Max

.

A e

S

SR

=

jz -



Gage Height {ft)

104

102

100

98

92

86

North Sterling Spillway

N

Ocfs

0

20,000

40,000

60,000

80,000 100,000 120,000
Discharge {cfs)

140,000

160,000

180,000

200,000




Spillway Running
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Outlet Releases - EAP Activation
Eleven Mile Canyon Dam




Outlet channel

Spillway channel
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Eleven Mile InundalMap

T PR R I

Access Road Tunnels b
2.0 Miles Downstream of Eleven Mile Canyon Dam %
8l Maximum Flow Rate (cfs) = 838,745 ¢
N Maximum Water Surface Elevation (ft) = 8,410
¥ Maximum Stage (ft) = 53
§ Wave Arrival Time (hr:min) = 0:18

Cove Campground 1

1.2 Miles Downstream of Eleven Mile Canyon Dam [}
Maximum Flow Rate (cfs) = 839,724

Maximum Water Surface Elevation (ft) = 8,479

| Maximum Stage (ft) = 59

‘| Wave Arrival Time (hr:min) = 0:15

Time to Peak Flood Stage (hr:min) = 2:50

L : o AR A,

Reservoir Campground 1
0.5 Miles Downstream of Eleven Mile Canyon Dam
Maximum Flow Rate (cfs) = 840,952

Maximum Water Surface Elevation (ft) = 8,528

v | Maximum Stage (ft) = 45

' | Wave Arrival Time (hr:min) = 0:15

Time to Peak Flood Stage (hr:min) = 2:50

i V oo Eleven Mile Canyon Dam ‘-;5
o 14 .~{ 0.1 Miles Downstream of Eleven Mile Canyon Dam \
Y, i Maximum Flow Rate (cfs) = 844,178 v ' .
< > | | Maximum Water Surface Elevation (ft) = 8,539 =\ Notes: The base map is the latest USGS Quadrangle maps as of January 2007 and w0
) | “+.| Maximum Stage (ft) = 54 StreetMap USA database from ESRI, Redlands, CA, Aerial Photography is from the
.. L | Wave Arrival Time (hr:min) = 0:12 J | USGS/SCS Douglas, Jeflerson and Teller County is dated November of 2005 and Par
‘):- e o), Time to Peak Flood S (hr-min) = 2:45 County is dated February of 2007 isources

i A W W L% ©  ="s. | The flood inundation information shown is based on a computer simulated failure curces
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FLOOD INSURANCE RATE MAP
SUMMIT COUNTY,
COLORADO
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PANEL 239 OF 575
(SEE MAP INDEX FOR FIRM PANEL LAYOUT)
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NUMBER PANEL  SUFFIX
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Uréncorporated Areas

Notice to User: The Map Number shown below
should be used when placing map orders; the
Community Number shown above should be
used on insurance applications for the subject
community.

MAP NUMBER
08117C0239E

EFFECTIVE DATE
NOVEMBER 16, 2011

"""“ Federal Emergency Management Agency

This is an official copy of a portion of the above referenced flood map. It

was extracted using F-MIT On-Line. This map does not reflect changes

or amendments which may have been made subsequent to the date on the
title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov,
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WATER SURFACE ELEVATION
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~ | The base map is the latest USGS quadrangle maps as of January 2007 and the
| StreetMap USA database from ESRI. Redlands. CA. Aerial photos flown in 2004 | |
= {copynight Summit County. 2004) 3

/| The flood inundation information shown is based on a computer simulated failure of Dillon
~ | Dam during the Probable Maximum Flood inflow to Dillon Reservoir. The flood inundation ||
information shown should be used as a guideline only. Actual flooding conditions will vary
depending on actual conditions dunng a flood emergency. Time t = 0 is the time that the
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January 2007
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Flooding - Summary

* Can be caused by
* Spillway flows
* Qutlet Releases
* Combination of the 2

* The Dam can be fine

COLORADO
Division of Water Resources
& Department of Natural Resources



Next Steps

» Collaborative Efforts Needed
« Communication
* Know your dams
» Dam Failure vs Spillway Operation
* Outlet Operations that cause flooding
« Communication
* Know who to call

COLORADO
Division of Water Resources
& Department of Natural Resources



Oh, crap!
Was That

Questions?

COLORADO

Division of Water Resources

Department of Natural Resources



