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(Chow, 1959). The channel banks were estimated based on the aerial imagery and available 
topographic data. 

Bridges and culverts located along Trout Creek were initially modeled in CulvertMaster and 
FlowMaster to estimate the existing capacity of the bridge and/or culvert.  If the estimated 
bridge/culvert capacity was equal to or greater than approximately 10-percent of the dam failure 
peak discharge the structures were modeled in the HEC-RAS model. Bridges and culverts with 
capacities of less than 10-percent of the dam failure peak discharge were not included in the 
hydraulic model and conservatively assumed to wash-out as a result of the dam failure.  The 
bridges modeled in HEC-RAS include County Road 33, two Railroad Crossings, and two County 
Road 179 crossings.  However, callouts were added to the inundation map at road crossings to 
identify the peak discharge, arrival time, and approximate flood depth from the base of the 
channel. 

The sunny day failure peak breach discharge from Sheriff Dam, with the initial water surface at 
the normal high water line, is approximately 47,200 cfs.  The inundation mapping was 
terminated approximately 34 miles downstream of Sheriff Dam, at the confluence of Trout Creek 
and the Yampa River.  The inundation mapping was terminated at the Yampa River because 
the peak dam failure inundation discharge entering the Yampa River (8,900 cfs) was less than 
the FEMA calculated 100-year peak discharge in the Yampa River approximately 9 miles 
upstream of the confluence with Trout Creek (14,520 cfs) (FEMA, 2005).  

TABLE A-2.1 – SHERIFF DAM  
RESERVOIR CAPACITY CURVE 

Elevation 
(NGVD88-ft) 

Volume 
(ac-ft) 

9673 0 
9675 1.07 
9677 2.14 
9679 3.2 
9681 4.27 
9683 5.34 
9685 12.44 
9687 28.49 
9689 52.61 
9691 80.72 
9693 112.1 
9695 146.8 
9697 184.2 
9699 226.4 
9701 271.1 
9703 319 
9705 370.1 
9707 424.3 
9709 481.6 

Elevation 
(NGVD88-ft) 

Volume 
(ac-ft) 

9711 542.4 
9713 606.9 
9715 675.4 
9717 747.8 
9719 824.1 
9721 903.7 
9723 986.5 
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BREACH PARAMETERS 

Key dam breach parameters used in the dam failure simulation of Sheriff Dam are shown in 
Table A-2.2. 

TABLE A-2.2 - BREACH PARAMETER INFORMATION 
FOR SHERIFF DAM (1) 

Determined Parameters  
Notation 
(units) 

Sunny Day Dam Failure at 
Spillway 

Dam Crest Elevation  Crest (ft) 9730 

Elevation of Water at Breach Initiation 
(Initial Water Surface Elevation)  

WSEL (ft) 9723 

Reservoir Surface Area at Breach 
Initiation 

SA (acres) 37.5 

Volume of water at Breach Initiation  Vw (acre-ft) 987 

Breach Initiation Water Height HW (ft) 50 

Dam Height H (ft) 57 

Breach Bottom Elevation EB (ft) 9673 

Average Breach Width W (ft) 88 

Breach Bottom Width WB (ft) 60 

Breach Development Time TF (hours) 0.36 

Breach Side Slopes (ZH:1V)  Z (ft/ft) 0.5 

(1) Breach parameters were obtained from the DEM, 1965 drawings, storage capacity curve 
provided by Brian Romig, Emergency Action Plan (EAP) and the National Inventory of Dams 
(NID). 
 

The dam dimensions, storage capacity, embankment slopes, and breach bottom elevation was 
obtained from an assortment of information: DEM (USGS, 2000), 1965 drawings (Sheriff, 1965), 
storage capacity curve (Romig, 2016), 2016 EAP and the National Inventory of Dams (NID) and 
used in the development of breach parameters.  The bottom of the breach elevation was 
selected to be the downstream toe of the dam.   

Based on the Guidelines for Dam Breach Analyses from the Colorado Division of Water 
Resources (DWR, 2010), the appropriate empirical method for developing the breach 
parameters was developed by Froehlich (Froehlich, 2008).  The MacDonald and Langridge-
Monopolis with Washington State failure time breach parameters were also developed by 
Wheeler; however, this method provided a less conservative breach discharge for the 
inundation mapping.  The Colorado DWR, Dam Safety Branch (CO DWR. 2011) spreadsheet 
developed according to the Froehlich (2008) empirical breach parameter methodology was used 
to develop the breach parameters for the breach development time and breach size.  When 
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modeling the breach in HEC-HMS, the “overtopping breach” method was applied to use the 
Froehlich breach parameters that apply to the weir equation.  Froehlich does not provide breach 
parameter guidance for the parameters required for the “piping breach” method calculated using 
the orifice equation. 

RESULTS OF DAM FAILURE INUNDATION MAPPING 

The results of the dam failure inundation analyses are illustrated on the flood inundation 
mapping in the EAP and summarized in Table A-2.3. The inundation boundaries were 
developed using the HEC-GeoRAS extension to locate the intersection of the topographic 
surface and the maximum water surface elevation.  The dam failure inundation information 
provided in this EAP should be used as a guideline of conservatively estimated dam failure 
flooding conditions.  Actual conditions during an emergency at Sheriff Dam may vary 
significantly from this information based on the actual conditions at the time of the emergency.   

Flood wave travel times shown on the flood inundation maps and in Table A-2.3 are based on 
the assumption that the Sheriff Dam failure begins at time 0:00 (hours: minutes). The flood wave 
arrival time shown in the inundation summary on the following page represents the approximate 
time after the dam failure when the water surface elevation at each cross-section starts to rise 
due to the dam-failure flood wave. The peak flood stage time shown represents the estimated 
time after a failure of Sheriff Dam that the maximum expected flood depths are reached at each 
downstream cross-section.  
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TABLE A-2.3 – SUMMARY OF DOWNSTREAM ROUTING: 
SUNNY-DAY-BREACH OF SHERIFF DAM EAP 

Cross Section 
HEC-RAS 

Station 

Distance 
Downstream

of dam 
Peak 
Flow 

Peak
Water 

Surface 
Elevation

Peak 
River 
Stage

Maximum 
Channel 
Velocity 

Flood 
Wave 
Arrival 
Time 

Time to
Peak 
Flood 
Stage 

(Miles) (Cfs) (Feet) (Feet) (Feet/sec) (Hrs:min) (Hrs:min)

Downstream of 
Sheriff Dam 

180974.8 0 47,193 9,723 39.8 37 00:00 00:30 

Forest Service Road 
959 Crossing 

176864.4 0.8 46,863 9,441 13.6 28 00:10 00:31 

County Road 8 
Crossing 

168636.5 2.3 46,415 9,137 12.2 18 00:16 00:32 

Cross-section A 160200.4 3.9 46,179 8,702 14.6 31 00:22 00:33 

County Road 29 
Crossing A 

143586.7 7.1 45,517 8,095 10.4 23 00:32 00:36 

Residential House A 142648.2 7.3 45,466 8,058 9.0 22 00:33 00:37 

County Road 29 
Crossing B 

141069.4 7.6 45,120 8,009 4.7 7 00:34 00:38 

Cross-section B 126766.1 10.3 41,250 7,649 9.7 22 00:48 00:50 

Residential House B 113814.5 12.7 37,933 7,388 11.7 19 00:56 01:00 

Hidden Mesa Drive 
Crossing 

110901 13.3 36,871 7,332 14.1 24 00:58 01:02 

County Road 27 
Crossing 

106278.2 14.1 36,093 7,237 10.7 23 01:02 01:06 

Cross-section C 97928.95 15.7 31,697 7,113 10.8 17 01:10 01:16 

Residential House C 84466.56 18.3 22,987 6,964 20.7 3 01:24 01:34 

Residential House D 81777.25 18.8 22,857 6,930 11.3 11 01:26 01:38 

Residential House E 77967.95 19.5 22,160 6,891 9.0 12 01:30 01:42 

County Road 179 
Crossing A 

64237.44 22.1 21,475 6,752 11.3 14 01:48 02:00 

County Road 33 
Crossing 

55733.2 23.7 19,567 6,689 14.1 3 02:02 02:16 

Trout Mountain 
Road Crossing 

53646.7 24.1 19,532 6,654 6.2 12 02:06 02:18 

County Road 179 
Crossing B 

43823.94 26.0 16,873 6,597 14.2 7 02:22 02:42 

Residential House F 27554.25 29.1 10,304 6,558 17.5 2 02:46 03:24 

Railroad Crossing A 
/ County Road 179 

Crossing C 
22658.49 30.0 9,451 6,556 15.4 5 02:58 03:48 
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Cross Section 
HEC-RAS 

Station 

Distance 
Downstream

of dam 
Peak 
Flow 

Peak
Water 

Surface 
Elevation

Peak 
River 
Stage

Maximum 
Channel 
Velocity 

Flood 
Wave 
Arrival 
Time 

Time to
Peak 
Flood 
Stage 

(Miles) (Cfs) (Feet) (Feet) (Feet/sec) (Hrs:min) (Hrs:min)

Railroad Crossing B 21504.07 30.2 9,188 6,556 13.2 2 03:04 04:00 

Railroad Crossing C 16445.2 31.2 9,182 6,533 10.4 5 03:08 04:12 

Railroad Crossing D 13442.21 31.7 9,180 6,525 10.8 9 03:10 04:22 

Railroad Crossing E 8310.912 32.7 9,160 6,506 11.1 9 03:24 04:44 

Pedestrian Bridge 
Crossing 

6328.505 33.1 9,154 6,490 6.3 6 03:28 04:46 

County Road 179 
Crossing D 

3898.884 33.5 8,886 6,482 12.7 2 03:38 05:06 
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County Road 8 Crossing
2.3 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 46,415
Maximum Water Surface Elevation (ft)  = 9137
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Notes: The base map is aerial imagery from September 2015 and the index map is part of a world street map by ESRI dated October 2016. The flood inundation information
shown is based on a computer simulated sunny day failure of Sheriff Dam. The flood inundation information shown should be used as a guideline only. Actual flooding conditions
will vary depending on actual conditions during a flood emergency. Time t=0 is the time that the breach begins to develop.

Cross-Sections
Inundation Limits - Sunny Day failure of Sheriff Reservoir
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Notes: The base map is aerial imagery from September 2015 and the index map is part of a world street map by ESRI dated October 2016. The flood inundation information
shown is based on a computer simulated sunny day failure of Sheriff Dam. The flood inundation information shown should be used as a guideline only. Actual flooding conditions
will vary depending on actual conditions during a flood emergency. Time t=0 is the time that the breach begins to develop.
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7.1 Miles Downstream of Dam
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Notes: The base map is aerial imagery from September 2015 and the index map is part of a world street map by ESRI dated October 2016. The flood inundation information
shown is based on a computer simulated sunny day failure of Sheriff Dam. The flood inundation information shown should be used as a guideline only. Actual flooding conditions
will vary depending on actual conditions during a flood emergency. Time t=0 is the time that the breach begins to develop.
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Notes: The base map is aerial imagery from September 2015 and the index map is part of a world street map by ESRI dated October 2016. The flood inundation information
shown is based on a computer simulated sunny day failure of Sheriff Dam. The flood inundation information shown should be used as a guideline only. Actual flooding conditions
will vary depending on actual conditions during a flood emergency. Time t=0 is the time that the breach begins to develop.
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Cross-section C
15.7 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 31,697
Maximum Water Surface Elevation (ft)  = 7113
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Notes: The base map is aerial imagery from September 2015 and the index map is part of a world street map by ESRI dated October 2016. The flood inundation information
shown is based on a computer simulated sunny day failure of Sheriff Dam. The flood inundation information shown should be used as a guideline only. Actual flooding conditions
will vary depending on actual conditions during a flood emergency. Time t=0 is the time that the breach begins to develop.
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18.3 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 22,987
Maximum Water Surface Elevation (ft)  = 6964
Maximum Stage (ft) = 20.7
Maximum Channel Velocity (ft/s) = 3
Flood Wave Arrival Time (hr:min) = 01:24
Time to Peak Flood Stage (hr:min) = 01:34

Tobianco Trail

Hidden Mesa Drive Crossing
13.3 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 36,871
Maximum Water Surface Elevation (ft)  = 7332
Maximum Stage (ft) = 14.1
Maximum Channel Velocity (ft/s) = 24
Flood Wave Arrival Time (hr:min) = 00:58
Time to Peak Flood Stage (hr:min) = 01:02

Trout Creek
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Notes: The base map is aerial imagery from September 2015 and the index map is part of a world street map by ESRI dated October 2016. The flood inundation information
shown is based on a computer simulated sunny day failure of Sheriff Dam. The flood inundation information shown should be used as a guideline only. Actual flooding conditions
will vary depending on actual conditions during a flood emergency. Time t=0 is the time that the breach begins to develop.

Cross-Sections
Inundation Limits - Sunny Day failure of Sheriff Reservoir
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Residential House C
18.3 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 22,987
Maximum Water Surface Elevation (ft)  = 6964
Maximum Stage (ft) = 20.7
Maximum Channel Velocity (ft/s) = 3
Flood Wave Arrival Time (hr:min) = 01:24
Time to Peak Flood Stage (hr:min) = 01:34

Residential House D
18.8 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 22,857
Maximum Water Surface Elevation (ft)  = 6930
Maximum Stage (ft) = 11.3
Maximum Channel Velocity (ft/s) = 11
Flood Wave Arrival Time (hr:min) = 01:26
Time to Peak Flood Stage (hr:min) = 01:38

Residential House E
19.5 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 22,160
Maximum Water Surface Elevation (ft)  = 6891
Maximum Stage (ft) = 9.0
Maximum Channel Velocity (ft/s) = 12
Flood Wave Arrival Time (hr:min) = 01:30
Time to Peak Flood Stage (hr:min) = 01:42

")29

")29

Map 
Shee

t 8

Map 
Sh

eet
 7

County Road 179 Crossing A
22.1 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 21,475
Maximum Water Surface Elevation (ft)  = 6752
Maximum Stage (ft) = 11.3
Maximum Channel Velocity (ft/s) = 14
Flood Wave Arrival Time (hr:min) = 01:48
Time to Peak Flood Stage (hr:min) = 02:00

Trout Creek

Tobianco Trail
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Notes: The base map is aerial imagery from September 2015 and the index map is part of a world street map by ESRI dated October 2016. The flood inundation information
shown is based on a computer simulated sunny day failure of Sheriff Dam. The flood inundation information shown should be used as a guideline only. Actual flooding conditions
will vary depending on actual conditions during a flood emergency. Time t=0 is the time that the breach begins to develop.

Cross-Sections
Inundation Limits - Sunny Day failure of Sheriff Reservoir



Residential House E
19.5 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 22,160
Maximum Water Surface Elevation (ft)  = 6891
Maximum Stage (ft) = 9.0
Maximum Channel Velocity (ft/s) = 12
Flood Wave Arrival Time (hr:min) = 01:30
Time to Peak Flood Stage (hr:min) = 01:42
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County Road 179 Crossing A
22.1 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 21,475
Maximum Water Surface Elevation (ft)  = 6752
Maximum Stage (ft) = 11.3
Maximum Channel Velocity (ft/s) = 14
Flood Wave Arrival Time (hr:min) = 01:48
Time to Peak Flood Stage (hr:min) = 02:00
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County Road 33 Crossing
23.7 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 19,567
Maximum Water Surface Elevation (ft)  = 6689
Maximum Stage (ft) = 14.1
Maximum Channel Velocity (ft/s) = 3
Flood Wave Arrival Time (hr:min) = 02:02
Time to Peak Flood Stage (hr:min) = 02:16

")179

Trout Creek

Trout Creek

Vista Ridge Drive

Creek Ranch Road

Trout Mountain Road

")33

Rainbow Ridge

Trout Mountain Road Crossing
24.1 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 19,532
Maximum Water Surface Elevation (ft)  = 6654
Maximum Stage (ft) = 6.2
Maximum Channel Velocity (ft/s) = 12
Flood Wave Arrival Time (hr:min) = 02:06
Time to Peak Flood Stage (hr:min) = 02:18
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Notes: The base map is aerial imagery from September 2015 and the index map is part of a world street map by ESRI dated October 2016. The flood inundation information
shown is based on a computer simulated sunny day failure of Sheriff Dam. The flood inundation information shown should be used as a guideline only. Actual flooding conditions
will vary depending on actual conditions during a flood emergency. Time t=0 is the time that the breach begins to develop.
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County Road 33 Crossing
23.7 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 19,567
Maximum Water Surface Elevation (ft)  = 6689
Maximum Stage (ft) = 14.1
Maximum Channel Velocity (ft/s) = 3
Flood Wave Arrival Time (hr:min) = 02:02
Time to Peak Flood Stage (hr:min) = 02:16

County Road 179 Crossing B
26.0 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 16,873
Maximum Water Surface Elevation (ft)  = 6597
Maximum Stage (ft) = 14.2
Maximum Channel Velocity (ft/s) = 7
Flood Wave Arrival Time (hr:min) = 02:22
Time to Peak Flood Stage (hr:min) = 02:42
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")33B

Denver and Rio Grande Western Railroad

Residential House F
29.1 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 10,304
Maximum Water Surface Elevation (ft)  = 6558
Maximum Stage (ft) = 17.5
Maximum Channel Velocity (ft/s) = 2
Flood Wave Arrival Time (hr:min) = 02:46
Time to Peak Flood Stage (hr:min) = 03:24

Railroad Crossing A / 
County Road 179 Crossing C
30.0 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 9,451
Maximum Water Surface Elevation (ft)  = 6556
Maximum Stage (ft) = 15.4
Maximum Channel Velocity (ft/s) = 5
Flood Wave Arrival Time (hr:min) = 02:58
Time to Peak Flood Stage (hr:min) = 03:48
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Railroad Crossing B
30.2 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 9,188
Maximum Water Surface Elevation (ft)  = 6556
Maximum Stage (ft) = 13.2
Maximum Channel Velocity (ft/s) = 2
Flood Wave Arrival Time (hr:min) = 03:04
Time to Peak Flood Stage (hr:min) = 04:00
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Notes: The base map is aerial imagery from September 2015 and the index map is part of a world street map by ESRI dated October 2016. The flood inundation information
shown is based on a computer simulated sunny day failure of Sheriff Dam. The flood inundation information shown should be used as a guideline only. Actual flooding conditions
will vary depending on actual conditions during a flood emergency. Time t=0 is the time that the breach begins to develop.
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Inundation Limits - Sunny Day failure of Sheriff Reservoir



Railroad Crossing A / 
County Road 179 Crossing C
30.0 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 9,451
Maximum Water Surface Elevation (ft)  = 6556
Maximum Stage (ft) = 15.4
Maximum Channel Velocity (ft/s) = 5
Flood Wave Arrival Time (hr:min) = 02:58
Time to Peak Flood Stage (hr:min) = 03:48

")179

Map Sheet 10
Map Sheet 9

Railroad Crossing B
30.2 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 9,188
Maximum Water Surface Elevation (ft)  = 6556
Maximum Stage (ft) = 13.2
Maximum Channel Velocity (ft/s) = 2
Flood Wave Arrival Time (hr:min) = 03:04
Time to Peak Flood Stage (hr:min) = 04:00

Railroad Crossing C
31.2 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 9,182
Maximum Water Surface Elevation (ft)  = 6533
Maximum Stage (ft) = 10.4
Maximum Channel Velocity (ft/s) = 5
Flood Wave Arrival Time (hr:min) = 03:08
Time to Peak Flood Stage (hr:min) = 04:12

Railroad Crossing D
31.7 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 9,180
Maximum Water Surface Elevation (ft)  = 6525
Maximum Stage (ft) = 10.8
Maximum Channel Velocity (ft/s) = 9
Flood Wave Arrival Time (hr:min) = 03:10
Time to Peak Flood Stage (hr:min) = 04:22

Railroad Crossing E
32.7 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 9,160
Maximum Water Surface Elevation (ft)  = 6506
Maximum Stage (ft) = 11.1
Maximum Channel Velocity (ft/s) = 9
Flood Wave Arrival Time (hr:min) = 03:24
Time to Peak Flood Stage (hr:min) = 04:44

Pedestrian Bridge Crossing
33.1 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 9,154
Maximum Water Surface Elevation (ft)  = 6490
Maximum Stage (ft) = 6.3
Maximum Channel Velocity (ft/s) = 6
Flood Wave Arrival Time (hr:min) = 03:28
Time to Peak Flood Stage (hr:min) = 04:46

County Road 179 Crossing D
33.5 Miles Downstream of Dam
Maximum Flow Rate (cfs) = 8,886
Maximum Water Surface Elevation (ft)  = 6482
Maximum Stage (ft) = 12.7
Maximum Channel Velocity (ft/s) = 2
Flood Wave Arrival Time (hr:min) = 03:38
Time to Peak Flood Stage (hr:min) = 05:06

")179
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Saddle MountainDrive

Saddle Mountain Circle Downstream Inundation Limits
Maximum Peak Discharge
Entering Yampa River = 8,900 cfs
FEMA 100-year Peak Discharge
in Yampa River = 14,500 cfs

Town of Milner
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Saddle MountainDrive
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Notes: The base map is aerial imagery from September 2015 and the index map is part of a world street map by ESRI dated October 2016. The flood inundation information
shown is based on a computer simulated sunny day failure of Sheriff Dam. The flood inundation information shown should be used as a guideline only. Actual flooding conditions
will vary depending on actual conditions during a flood emergency. Time t=0 is the time that the breach begins to develop.
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Fax: (970) 736‐8225  Four Seasons Of Fun  TDD: 7‐1‐1 

 
 
 
March 20, 2017 
 
 
 
Jonathan Hernandez via e-mail jonathan.hernandez@state.co.us  
Colorado Water Board Conservation 
1313 Sherman Street, Room 718 
Denver, CO  80203 
 
RE: Sheriff Dam – Dam Inundation Mapping 
 Purchase Order Number POGG1 2017-394 
 
Dear Mr. Hernandez: 
 
The Town of Oak Creek (Town) has completed the Sheriff Dam Inundation Mapping Project, and by this letter is 
submitting for reimbursement of $9,178.40 (93%) of the associated costs pursuant to the above referenced 
purchase order. 
 
Also included with this letter is: 
 

1. A copy of the engineer’s invoice showing total and final project costs in the amount of $9,869.25; 
2. A copy of the Town’s check in payment of the total and final project costs in the amount of $9,869.25; 
3. A copy of letter of approval of the project from Dana Miller, Dam Safety Engineer, Dam Safety Branch, 

Colorado Division of Water Resources; 
4. A copy of the stamped and signed Final Report from W.W. Wheeler; and 
5. Copies of the inundation maps. 

 
This letter as well as the items noted above are being provided electronically to your email as requested.   

 
Let us know if you need any additional information. 
 
Sincerely, 

 
Mary Alice Page-Allen 
Town Administrator/Clerk 
 
xc: file 







  

 

505 Angler’s Dr., Ste 101, Steamboat Springs, CO 80487 P 970.879.0272 www.water.state.co.us 

Dam Safety Branch 
 

 
 
 
 
 
 
        

       
 
      When replying, please refer to: 
      SHERIFF DAM, DAMID 570129 
      Water Division 6, Water District 57 
       
SUBJECT: Acceptance of Inundation Mapping 
 
Dear Jonathan, 
 
Inundation mapping for inclusion with the Emergency Action Plan for Sheriff Dam has been 
completed by W. W. Wheeler, Inc. for the Town of Oak Creek.  The Dam Safety Branch has 
reviewed the mapping and supporting documentation and finds them acceptable.  We have also 
received all required electronic files, and consider the project complete. 
 
Please let me know if you require anything further from me.  Thanks to you and the Colorado 
Water Conservation Board for your continued support towards improving the safety of dams in 
Colorado! 
 
Sincerely, 

 

 

Dana Miller, P.E. 
Dam Safety Engineer 
  
ec: Mary Alice Page-Allen, maryalice@townofoakcreek.com 
 Steve Jamieson, steve.jamieson@wwwheeler.com 
  

         

March 7, 2017 
 
Mr. Jonathan Hernandez, P.E. 
Colorado Water Conservation Board 
1313 Sherman St., Rm. 718 
Denver, CO 80203 
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STATE OF COLORADO
Department of Natural Resources

ORDER
Number: POGG1 PDAA 201700000394
Date: 09/15/16
Description:
PDAA6000 Sev Tax Grant Inundation map sheriff dam
Effective Date: 09/15/16 Expiration Date: 06/30/17
BUYER
Buyer:
Email:
VENDOR
TOWN OF OAK CREEK
PO BOX 128
OAK CREEK, CO 80467-0128

Contact: .
Phone: .

** IMPORTANT **
The order number and line number must appear on all 
invoices, packing slips, cartons and correspondence
BILL TO
COLORADO WATER BOARD CONSERVATION
1313 SHERMAN STREET, ROOM 718
DENVER, CO 80203
SHIP TO
COLORADO WATER BOARD CONSERVATION
1313 SHERMAN STREET, ROOM 718
DENVER, CO 80203
SHIPPING INSTRUCTIONS
Delivery/Install Date:  
F.O.B:
VENDOR INSTRUCTIONS:

Commodity/Item CodeLine Item UOM QTY Unit Cost Total Cost     MSDS Req.
1 G1000   0 0.00  $9,200.00 

Description: PDAA6000 Sev Tax Grant Inundation map sheriff dam
Service From: 09/15/16 Service To: 06/30/17
TERMS AND CONDITIONS
https://www.colorado.gov/osc/purchase-order-terms-conditions 

DOCUMENT TOTAL =  $9,200.00 



September 1, 2016 

Project: Inundation Mapping for Sherriff Dam 

Vendor: Town of Oak Creek 
 Ms. Mary Alice Page-Allen, Town Administrator 
 P.O. Box 128  
 Oak Creek, CO 80467 
 Phone / email:  970-736-2422 / maryalice@townofoakcreek.com 
 
Consultant:  W.W. Wheeler & Associates, Inc. 
 Ms. Danielle Hannes, P.E. 
 3700 Inca Street 
 Englewood, CO 80110-3405 
 Phone / email:  (303) 761-4130 / Danielle.hannes@wwwwheeler.com 
 
CWCB funding source:  Severance Tax Trust Fund Operational Account 
 
SCOPE OF WORK 
W.W. Wheeler, Inc. (Consultant), at the direction of the Town of Oak Creek (Vendor), will perform a dam 
breach modeling study and associated flood inundation mapping for the above structure which they are 
the owner of.  Sherriff Dam is a High Hazard dam located in Routt County and is tributary to Trout Creek 
within the Yampa River Basin.  A breach analysis and inundation mapping will be performed from the 
dam along Trout Creek to a point where impacts to public safety are negligible.  This is expected to be 
occur the confluence of Trout Creek and the Yampa River which is located approximately 40 miles 
downstream. 
 
Consultant or Vendor will submit the final report and mapping to the Colorado Division of Water 
Resources, Dam Safety Branch, for approval. Grant funds will not be disbursed until the project has been 
approved by the Dam Safety Branch. 
 
PROPOSED METHODOLOGY 
The Consultant shall perform a clear dam breach analyses in accordance with the State of Colorado 
Rules and Regulations for Dam Safety and Dam Construction (1/1/2007), and the Dam Safety Guidelines 
for Dam Breach Analysis (2/10/2010).  Correspondence shall be with Dana Miller, P.E., of the Colorado 
Division of Water Resources, Dam Safety Branch, to present preliminary dam breach parameters, water 
surface profile modeling, and inundation mapping and to determine if field measurements are necessary 
for critical bridges. 
 
Inundation mapping for High Hazard dams shall show the calculated extents of the dam breach flood 
wave.  The mapping will also include cross sections at critical locations showing lateral and vertical flood 
extents, flood wave velocity, and flood wave arrival time.  Inundation mapping shall be extended 
downstream to a location where no potential for loss of life and/or no significant property damage exist.  
 
Inundation mapping for Significant Hazard dams shall show the route of the dam breach flood wave, the 
estimated time of arrival of the flood wave at critical sections, and the estimated lateral extent of 
inundation. The inundation mapping shall be extended downstream to a location where no significant 



property damage exists. The inundation mapping requirements for Significant Hazard dams may be 
modified for good cause, with the approval of the State Engineer. 
 
DELIVERABLES 
The Vendor shall provide the CWCB electronic copies of the following: Final Report for the inundation 
mapping analysis stamped by a licensed Colorado professional engineer, and inundation maps.  
Additionally the Vendor shall provide a copy of the project’s approval letter from the Colorado Division 
of Water Resources, Dam Safety Branch. 
 
SCHEDULE 
Work may initiate on the date of the State’s Purchase Order. Deliverables are due no later than June 15, 
2017. 
 
BUDGET 
The Consultant will complete the work described for a not-to-exceed budget of $9,902 based on 
Consultant’s current rate schedule and projection of effort. The estimate is summarized. The Consultant 
shall invoice Vendor on a Time and Materials basis for services performed below: 
 

Task:  Breach Routing, Flood Routing Budget 
Sherriff Dam $9,902 

 
PAYMENT 
The State shall pay Vendor up to $9,200 (93 % of Project Cost) for Consultant’s project related invoices 
following receipt of final deliverables. The Vendor is responsible for all expenses in excess of the State’s 
contribution.  Any overages or increases in project costs shall be the responsibility of the Vendor. 
 
  Estimated Project Cost Sharing: 
 Owner Match $ 702 
 CWCB Grant $ 9,200 
 TOTAL $ 9,902 
 
CWCB shall issue payment following receipt and processing of Vendor’s Request for Payment submittal. 
The Request for Payment must include: a summary of Consultant’s labor effort and direct costs in 
accordance with the attached estimate, copies of corresponding invoices from Consultant, and 
identification of any major issues with proposed or implemented corrective actions. The Deliverable, 
including the Dam Safety Branch’s approval letter, must be provided to the CWCB as part of project 
documentation prior to CWCB issue of payment.  
 



Inundation Mapping for Sherriff Dam 
Cost Estimate 
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CERTIFICATE OF LIABILITY INSURANCE
THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION
ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE
HOLDER. THIS CERTIFICATE DOES NOT AMEND, EXTEND OR
ALTER THE COVERAGE AFFORDED BY THE POLICIES BELOW.

INSURERS AFFORDING COVERAGE

COVERAGES

CERTIFICATE HOLDER CANCELLATION

ACORD 25-S (7/97) cO ACORD CORPORATION 1988

DATE (MM/DD/YY)

PRODUCER

INSURED

INSR
LTR TYPE OF INSURANCE POLICY NUMBER

POLICY EFFECTIVE
DATE (MM/DD/YY)

POLICY EXPIRATION
DATE (MM/DD/YY) LIMITS

GENERAL LIABILITY

AUTOMOBILE LIABILITY

GARAGE LIABILITY

EXCESS LIABILITY

WORKERS COMPENSATION AND
EMPLOYERS’ LIABILITY

OTHER

DESCRIPTION OF OPERATIONS/LOCATIONS/VEHICLES/EXCLUSIONS ADDED BY ENDORSEMENT/SPECIAL PROVISIONS

ADDITIONAL INSURED; INSURER LETTER:

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE THE EXPIRATION

DATE THEREOF, THE ISSUING INSURER WILL ENDEAVOR TO MAIL DAYS WRITTEN

NOTICE TO THE CERTIFICATE HOLDER NAMED TO THE LEFT, BUT FAILURE TO DO SO SHALL

IMPOSE NO OBLIGATION OR LIABILITY OF ANY KIND UPON THE INSURER, ITS AGENTS OR

REPRESENTATIVES.

AUTHORIZED REPRESENTATIVE

THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD INDICATED. NOTWITHSTANDING
ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS CERTIFICATE MAY BE ISSUED OR
MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS, EXCLUSIONS AND CONDITIONS OF SUCH
POLICIES. AGGREGATE LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

INSURER A:

INSURER B:

INSURER C:

INSURER D:

INSURER E:

COMMERCIAL GENERAL LIABILITY

CLAIMS MADE OCCUR

GEN’L AGGREGATE LIMIT APPLIES PER:

POLICY
PRO-
JECT LOC

ANY AUTO

ALL OWNED AUTOS

SCHEDULED AUTOS

HIRED AUTOS

NON-OWNED AUTOS

ANY AUTO

OCCUR CLAIMS MADE

DEDUCTIBLE

RETENTION $

EACH OCCURRENCE

FIRE DAMAGE (Any one fire)

MED EXP (Any one person)

PERSONAL & ADV INJURY

GENERAL AGGREGATE

PRODUCTS - COMP/OP AGG

COMBINED SINGLE LIMIT
(Ea accident)

BODILY INJURY
(Per person)

BODILY INJURY
(Per accident)

PROPERTY DAMAGE
(Per accident)

AUTO ONLY - EA ACCIDENT

OTHER THAN
AUTO ONLY:

EA ACC

AGG

EACH OCCURRENCE

AGGREGATE

WC STATU-
TORY LIMITS

OTH-
ER

E.L. EACH ACCIDENT

E.L. DISEASE - EA EMPLOYEE

E.L. DISEASE - POLICY LIMIT

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

ACORD
TMTM

$ 

$ 

$ 

10,000,000

Denver, CO 80209

Y A

01/01/17

$10m POL E&O Aggregate

01/01/16

X

CIRSA

CIRSA

08/31/2016

Oak Creek, CO 80467

1313 Sherman Street # 718

47700401

10,000,000

LIAB 01-2016

1-303-757-5475

5,000,000

3665 Cherry Creek North Drive

John Batka

A

X

USA

X

A

DColeman

0

01/01/17

Town of Oak Creek

X

Colorado Department of Natural Resources 30

PO Box 128

Mapping for the Sheriff Reservoir.
With respects to the funding provided by the Colorado Department of Natural Resources to complete Inundation
Certificate Holder is Additional Insured on Liability Policies if required by contract.

10,000,00001/01/16

LIC #N/A

10,000,000

Denver, CO 80203

LIAB 01-2016



September 1, 2016 

Project: Inundation Mapping for Sherriff Dam 

Vendor: Town of Oak Creek 
 Ms. Mary Alice Page-Allen, Town Administrator 
 P.O. Box 128  
 Oak Creek, CO 80467 
 Phone / email:  970-736-2422 / maryalice@townofoakcreek.com 
 
Consultant:  W.W. Wheeler & Associates, Inc. 
 Ms. Danielle Hannes, P.E. 
 3700 Inca Street 
 Englewood, CO 80110-3405 
 Phone / email:  (303) 761-4130 / Danielle.hannes@wwwwheeler.com 
 
CWCB funding source:  Severance Tax Trust Fund Operational Account 
 
SCOPE OF WORK 
W.W. Wheeler, Inc. (Consultant), at the direction of the Town of Oak Creek (Vendor), will perform a dam 
breach modeling study and associated flood inundation mapping for the above structure which they are 
the owner of.  Sherriff Dam is a High Hazard dam located in Routt County and is tributary to Trout Creek 
within the Yampa River Basin.  A breach analysis and inundation mapping will be performed from the 
dam along Trout Creek to a point where impacts to public safety are negligible.  This is expected to be 
occur the confluence of Trout Creek and the Yampa River which is located approximately 40 miles 
downstream. 
 
Consultant or Vendor will submit the final report and mapping to the Colorado Division of Water 
Resources, Dam Safety Branch, for approval. Grant funds will not be disbursed until the project has been 
approved by the Dam Safety Branch. 
 
PROPOSED METHODOLOGY 
The Consultant shall perform a clear dam breach analyses in accordance with the State of Colorado 
Rules and Regulations for Dam Safety and Dam Construction (1/1/2007), and the Dam Safety Guidelines 
for Dam Breach Analysis (2/10/2010).  Correspondence shall be with Dana Miller, P.E., of the Colorado 
Division of Water Resources, Dam Safety Branch, to present preliminary dam breach parameters, water 
surface profile modeling, and inundation mapping and to determine if field measurements are necessary 
for critical bridges. 
 
Inundation mapping for High Hazard dams shall show the calculated extents of the dam breach flood 
wave.  The mapping will also include cross sections at critical locations showing lateral and vertical flood 
extents, flood wave velocity, and flood wave arrival time.  Inundation mapping shall be extended 
downstream to a location where no potential for loss of life and/or no significant property damage exist.  
 
Inundation mapping for Significant Hazard dams shall show the route of the dam breach flood wave, the 
estimated time of arrival of the flood wave at critical sections, and the estimated lateral extent of 
inundation. The inundation mapping shall be extended downstream to a location where no significant 



property damage exists. The inundation mapping requirements for Significant Hazard dams may be 
modified for good cause, with the approval of the State Engineer. 
 
DELIVERABLES 
The Vendor shall provide the CWCB electronic copies of the following: Final Report for the inundation 
mapping analysis stamped by a licensed Colorado professional engineer, and inundation maps.  
Additionally the Vendor shall provide a copy of the project’s approval letter from the Colorado Division 
of Water Resources, Dam Safety Branch. 
 
SCHEDULE 
Work may initiate on the date of the State’s Purchase Order. Deliverables are due no later than June 15, 
2017. 
 
BUDGET 
The Consultant will complete the work described for a not-to-exceed budget of $9,902 based on 
Consultant’s current rate schedule and projection of effort. The estimate is summarized. The Consultant 
shall invoice Vendor on a Time and Materials basis for services performed below: 
 

Task:  Breach Routing, Flood Routing Budget 
Sherriff Dam $9,902 

 
PAYMENT 
The State shall pay Vendor up to $9,200 (93 % of Project Cost) for Consultant’s project related invoices 
following receipt of final deliverables. The Vendor is responsible for all expenses in excess of the State’s 
contribution.  Any overages or increases in project costs shall be the responsibility of the Vendor. 
 
  Estimated Project Cost Sharing: 
 Owner Match $ 702 
 CWCB Grant $ 9,200 
 TOTAL $ 9,902 
 
CWCB shall issue payment following receipt and processing of Vendor’s Request for Payment submittal. 
The Request for Payment must include: a summary of Consultant’s labor effort and direct costs in 
accordance with the attached estimate, copies of corresponding invoices from Consultant, and 
identification of any major issues with proposed or implemented corrective actions. The Deliverable, 
including the Dam Safety Branch’s approval letter, must be provided to the CWCB as part of project 
documentation prior to CWCB issue of payment.  
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