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Kiowa Engineering Corporation, 1604 South 21st Street, Colorado Springs, Colorado 80904 

    
 Todd Cartwright PE Date 
 Registered Engineer #33365 
 For and on Behalf of Kiowa Engineering Corporation 

Developer’s Statement: 

I, the Developer, have read and will comply with all of the requirements specified in this drainage report and 
plan. 

BY:     
       Date 
 James Morley     
 Printed 
 
ADDRESS: Sterling Ranch Metropolitan District 

20 Boulder Crescent Suite 2nd floor 
Colorado Springs, Colorado 80903 

El Paso County: 

Filed in accordance with the requirements of the Drainage Criteria Manual Volumes 1 and 2, El Paso 
County Engineering Criteria Manual and Land Development Code, as amended. 

    
 Jennifer Irvine, P.E. Date 
 County Engineer/ECM Administrator 
 

 



1 
 

I. General Location and Description 

 This report serves to summarize the design of the Sand Creek drainageway and for two bridges in the Sterling Ranch Development. It is proposed to construct nineteen grouted sloping boulder drops, 100-year capacity with benched overbank channel and clear span precast bridges at Sterling Ranch Road and at Briargate Boulevard.  Total length of Sand Creek subject to the design is approximately 8,900 lineal. The work along the drainageway will begin approximately 200 feet north of the south property line of the Sterling Ranch development and ends at the north property line.  The proposed drainageway and bridge improvements lie within El Paso County.   The location of the site is shown on Figure 1. Upon the completion of the drainageway facilities and acceptance by El Paso County and Sterling Ranch Metropolitan District, easements and or tracts will be dedicated for the purposes of maintenance access.  Most of the channel and bridge work will occur within Tract D of Sterling Ranch Filing No. 1.  The portions of the drainageway south of Sterling Ranch Road and North of Briargate Parkway will be constructed within un-platted land owned by the developer of Sterling Ranch.  Operation and maintenance of the drainageway will be the responsibility of the Sterling Ranch Metropolitan District. Upon completion of a CLOMR that accounts for the channel and bridge structures subject to this design, there will be no residential lots within future Sterling Ranch Filings that will lie within the 100-year floodplain.  The existing lots for Branding Iron at Sterling Ranch Filing 2 and Homestead at Sterling Ranch Filing 2 all lie outside od the effective 100-yar floodplain.     The bridges over Sand Creek at Sterling Ranch Road and at Briargate Parkway are included within the design plans.  The bridges will be clear-span precast structures that have the capacity to pass the 100-year discharge.  The proposed road right-of-ways are 80-feet for Sterling Ranch Road and 130 feet for Briargate Parkway.  The structure at Sterling Ranch Road will be 84-feet feet out-to-out.  The roadway section for Sterling Ranch Road shown on the roadway design plans includes two 12-foot lanes and a 12-foot painted median, Type A curb and gutter, and 6-foot detached sidewalks.    The ultimate roadway section for Briargate Parkway as shown on the roadway design plans includes four 12-foot lanes and a 16-foot raised median, 8-foot paved shoulders, Type A curb and gutter, and 6-foot detached sidewalks.  Protective guardrails as shown on the drawings have been designed in conformance with Colorado Department of Transportation M-standards.  The roadway design plans have been included within Appendix C of this report. Once the bridge and roadway facilities are completed and accepted by El Paso County, El Paso County will assume maintenance responsibility for the structures and roadways. The developer intends to request reimbursement for the cost to construct the bridges and drainageway facilities, or request credit against future drainage and bridge fees.  Reimbursement will be processed in accordance with sections 1.7 and 3.3 of the Drainage Criteria Manual (DCM). The drainageway facilities will be operated and maintained by the Sterling Ranch Metropolitan District. 
II. Project Background   Sand Creek within Sterljng Ranch is a natural drainageway at his time that was shown to be stabilized in the Sterling Ranch Master Development Drainage Plan (MDDP). The MDDP as last showed Sand Creek to be reconfigured into a trapezoidal channel section capable of conveying the 100-year discharge as listed in the MDDP.  The channel as proposed is a benched trapezoidal channel.  This section was chosen to meet the hydraulic conditions and to conform with the Sterling Ranch 404 permit.  Transitions to a trapezoidal section occurs at the crossings of the roadways.  At the upstream and downstream termini of the project, the channel will be transitioned to meet the existing natural channel section.  The present average slope of the drainageway within the design reach is 1.8 percent.  There are short segments of the drainageway that have slopes that exceed 4 percent and some  
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reaches as flat as .5 percent.  To create a stable invert slope capable of conveying developed runoff drop structures are necessary.  For a sand bed channel, a slope of less than 1 percent is necessary to keep the flow in a sub-critical flow regime and prevent long-term degradation of the invert and the associated bank sloughing that would come from under-cutting.  Drop structures for this segment of Sand Creek were identified in the MDDP as well as in the DBPPS.  
III. Previous Reports and Jurisdictional Requirements 

  The basis for the development of the design has been developed from referencing the following reports: 
1. Sterling Ranch Master Development Drainage Plan (MDDP), prepared by M & S Civil 

Consultants, October 2018. 
2. Sand Creek Drainage Basin Planning Study (DBPS), prepared by Kiowa Engineering, 

1996. 
3. City of Colorado Springs and El Paso County Drainage Criteria Manual, 1987. 
4. El Paso County Engineering Criteria Manual, most current version. 
5. City of Colorado Springs Drainage Criteria Manual, May 2014. 
6. The City of Colorado Springs and El Paso County Flood Insurance Study (FIS), prepared 

by the Federal Emergency Management Agency, effective 2018.  
7. Sterling Ranch Channel Improvements and Mitigation Plan, prepared by Core 

Consultants, October 2015.  
8. Retreat at Timber Ridge, 2020  Reference 6 provides for the existing condition floodplain and floodway for the segment of Sand Creek subject to this design. The existing condition floodplain has been shown on the design drawings. Because the bridge structure and channel stabilization measures occur within the regulatory floodplain and floodway, a Conditional Letter of Map Revision (CLOMR) will be required to be processed through FEMA as part of gaining the necessary construction approvals for the project.  Chapter 6 and Section 3.2.1 of Chapter 13 of Reference 5 was made part of Reference 4 by El Paso County Board of County Commissioners Resolution 15-042. Reference 7 called for a stabilized floodplain for the reach of Sand Creek in Sterling Ranch and preservation of riparian resources wherever possible.  Riprap bank protection at all outside bends were called out in the DBPS.  Drop structures to create a longitudinal channel slope of 1 percent were also identified for this reach of Sand Creek.  The channel concept advanced in this design allow for the preservation and/or creation of riparian habitat along the cannel benches.  Wetland areas may develop along the low flow channel upstream of the proposed drops. 

IV. Site Description  The Sand creek floodplain within the design reach is well vegetated with native grasses that are in fair to good condition that exists on the floodplain overbanks and within the greater valley in general. There is little evidence of active invert degradation or bank sloughing except for the channel bends that occur at the location of future Sterling Ranch Road.  Current longitudinal slope along the project is ranges from 0.5 to 4.2 percent, with an average slop of 1.8 percent. There is presently no base flow in this segment.  There is at some locations a small low flow channel that has formed and 
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has a top width of approximately 10 feet.  Topography used in the design was compiled at a two-foot contour interval and is dated 2007.  The topography does not reflect the grading that has occurred for the development Sterling Ranch Filing No, 1.  There are presently no developed lots that lie within the 100-year floodplain. Lots platted for the Homestead at Sterling Ranch Filing No. 2 and Branding Iron at Sterling Ranch Filing No. 2   subdivisions will not encroach into the 100-year floodplain.   There is presently an existing sanitary sewer outfall that crosses the drainageway just upstream of the south property line of the development.  A 24-inch water line is proposed cross the drainageway just upstream of future Briargate Boulevard.  The water and wastewater facilities that may impact the drainageway are all owned and maintained by the Sterling Ranch Metropolitan District.     
 

V. Hydrology  Hydrology for use in determining the typical channel sections shown on the plans were obtained from Reference 6.  The 100-year discharges shown in Reference 6 is 2,600 cubic feet per second.  The 100-year peak discharges from references 1 and 2 were reviewed as well.  A comparison if peak discharges is presented below.  
Existing Development Condition Peak Discharges 

Sand Creek at Sterling Ranch 
 Location:  South Property Line (cfs)  5yr  10yr  100yr     City of Colorado Springs FIS   NR  1,200  2,600 Sand Creek DBPS    NR  770  2,620 Sterling Ranch MDDP     435  713  1,912   The above listed discharges all assume existing, or pre-development conditions.  The hydrology used in the FIS was obtained from a Soil Conservation Service study conducted in 1975 for eth Sand Creek watershed using the “SCS method.  The hydrology developed in the DBPS also used the SCS method and obtained similar.  The MDDP used the U. S. Army Corps of Engineers HEC-1 hydrograph model and the SCS curve numbers to develop the peak discharges shown above.  The MDDP applied a Type II storm distribution as proposed to the Type IIA distribution applied in the FIS and DBPS.  This will typically cause peak discharges to decrease 10 to 15 percent.  As the difference in the peak discharges cause relatively small differences in the hydraulic design the channel and the bridges, the FIS 100-year discharge was used in the hydraulic design of the channel and bridge improvements.  According to the criteria set forth in Reference 4, the low flow channel was sized using 10 percent of the 100-year discharge, or 260 cubic feet per second.  The assumption that FSD will be required for all future development is reflected in the use of the existing development discharges in this design. There is a good correlation between the FIS and DBPS 100-year discharges for the segment of Sand Creek subject to this design.  The future FSD’s within Sterling Ranch will be publicly operated and maintained facilities by the Sterling Ranch Metropolitan District.   
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VI. Hydraulics  The hydraulic design of the drainageway and bridge as presented on the plans was carried out using the US Army Corps of Engineers HEC-RAS modeling system.  The HEC-RAS model was used to determine the 100-year hydraulic grade line shown on the plan and profiles.  The 100-year profile for the FIS hydrology has been determined.  The location for the proposed 100-year floodplain using FIS hydrology has been presented on the plan view of the design plans and on the grading plan.  Contained within the Appendix A of this report are floodplain maps that show the effective regulatory 100-year floodplain.  The location for selected HEC-RAS cross-sections are shown on the design profile.  The HEC-RAS cross-sections are contained within Appendix A.  The summary output for the 10-. 50- 100-yar and 500-year recurrence intervals have been included in the Appendix A of this report The propose drainageway design concept put forth on the plans are 100-year benched channel section.  The design slope ranges from 0.02 to 0.05 percent.  The low flow area will be stabilized using soil riprap.  Bottom width of the low flow is 25 feet and the top with is 40 feet. The depth of the low flow channel is 2.5 feet.  Low flow channel banks will be placed at a three-to-one slopes with selective bank lining for low flow stabilization.  Even with FSD implemented throughout the watershed the low flow area of the drainageway will continue to degrade to a flatter longitudinal slope.  The effect of development within the watershed will be to increase the frequency and duration of base flows.  Base flows will increase with the development because of discharges from future FSDs. The channel benches will be stabilized using turf reinforcement mat (TRM).  The benches range in width from 20 to 50 feet, however the predominant bench width is 35 feet.   Tractive force calculations that support the use of TRM on the channel benches in contained in Appendix A. The benches will slope toward the low channel at 1 percent.  Shear stress calculations were carried out for the 10- and 100-year flow conditions. Maximum 100-year shear stress on the bench was calculated at .78 pounds per square foot.  Permissible shear stress for woven TRM is 1.55 pounds per square foot. The 100-year overbank channel slopes will be placed at four -to-one and will be lined with Type M soil riprap at outside bends and grass-lied at inside bends.  The depth of flow on the overbank is 3.5 feet.  At a total channel depth of at 6.35 feet deep, the section provides one-foot of freeboard above the 100-year design water surface.  Tractive force calculations for the grassed overbank slopes were carried out.  Permissible shear stress for native vegetation with Class B retardance similar to the vegetation present at the site, is 2.1 pounds per square foot.  Calculated shears stress was .52 pounds per square foot.  All grass-lined overbank slopes will be temporarily cover with erosion control blanket and reseeded using native grass seed.        The existing drainageway will eventually degrade along the invert in turn causing bank sloughing to occur if grade control is not implemented.  Grouted sloping boulder drops are proposed at 19 locations along the design alignment.  The drops range in vertical height from 6 to 7 feet.  Each drop is 70-feet long and has a 30-foot stilling basin upstream of the sills.  The crests have been sized to convey the 100-year design discharge.           
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VII. Design Elements   Presented on the design plans associated with this design memorandum are the proposed drainageway conditions.  The drops have been designed to raise the invert anywhere from two to three feet.  Design criteria for the project are summarized as follows:  Channel design slope:     0.2 -0.5 percent Maximum low flow drop height:   7 feet Outside bend slopes- riprap or grass-lined   4 to 1 maximum Low flow channel side slopes- riprap lined  3 to 1 maximum Soil riprap slopes at bridge approaches and exits 3 to 1 maximum Low flow channel depth    2.5 feet Manning’s n-values:     .025-.035 Froude number-(excluding crests of drops):  .25-.-.75 Minimum channel radius    150 feet Maximum design velocity  Grass-lined     5 feet per second  Reinforced turf (TRM)    7 feet per second Permissible shear stress:  low flow channel   TRM (curled wood mat)   1.55 psf  Type M soil riprap    2.5 psf Permissible shear stress:  floodplain benches and overbanks   Class B retardance, native vegetation  2.1 psf  TRM (curled wood mat)   1.55 psf  Type M soil riprap    5.0 psf The proposed channel alignment has been laid out to roughly follow the existing alignment to minimize disturbance. In some locations the centerline radii is less than two times the top width to more closely match the existing channel, however increasing the radii from what exists. The proposed flatness of the slope has resulted in several drop structures, the drops have been laid out to be on straight sections which results in some tighter centerline radii. The alignment was dictated in part by the 404 permit. The drops will be constructed using grouted boulders. The selection of grouted boulders was chosen to address long-term durability of the drop.  Each drop has an integral grouted boulder sill. Sheet pile cut-off walls are proposed at the crest of each drop that will extend across the entire width of the drop.  The bottom depth of the sheet pile cut-off walls ranges from 6 to 7 feet.  Wherever soil riprap linings are proposed, rock sizing and freeboard criteria followed is in accordance with Chapter 8 of the Urban Drainage and Flood Control Manual, equation 8-11.  A geotechnical investigation was conducted to support the design of the foundation for the bridge at Sterling Ranch Road and Briargate Parkway.  The geotechnical report is included within the Appendix B.  Two soil borings were drilled near the locations of the proposed footings for the bridges.  Because of the depth to bedrock, deep foundations are proposed using driven H-piles at Briargate Boulevard.  Bedrock is shallow at the Sterling Ranch Road and therefore it is assumed that spread 
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footings will be used.  A precast bridge section has been chosen that has a 35-foot clear span and a 10-foot, nine-inch rise.  The 100-year discharge can be passed through the bridge at a headwater to depth ratio of .75 Bridge velocity during a 100-year event is estimated at between 12.5 to 12.7 feet per second.  A type M riprap invert will be provided at each bridge crossing.    The construction of the improvements shown on the plans will result in a long-term stable drainageway corridor and prevent damages that could arise from bank sloughing related to the erosion of the drainageway’s invert.  Because the low flow channel will be stabilized both horizontally and vertically the potential for negative impacts upon the native vegetative habitat will be minimized. A stabilized floodplain corridor will result from the construction of the proposed drainageway benches and over the long term, the environmental quality of the corridor will be enhanced and preserved.  The natural channel steep and potentially unstable slopes located outside of the channel improvements will be left in place and will not be impacted by construction. Maintenance access to the proposed drops and drainageway will be provided via platted tracts within Branding Iron and Homestead subdivisions.  Access trail will have an all-weather surface and be a minimum of 15-feet in width and will be continuous along overbanks of the channel.    Access to the channel for maintenance in areas greater than 10-foot depth will be provided by access ramps from the maintenance trail to bottom bench of the channel located above the low flow channel.  The ramps will be spaced at intervals to allow access to the channel including areas between the drop and bridge structures.  However areas of the channel bench designated as wetland mitigation area not be accessible due to limitations of the 404 permit requirements. The channel improvements were designed to include wetland mitigation elements located on the benched area of the channel bottom above the low flow channel.  An overlay of the channel design will mitigation areas identified is included in the Appendix. 
 
VIII. Construction Permitting   The following permits are anticipated to allow for the construction of the project as shown on the design plans.  A copy of the Sterling Ranch 404 Permit is included within the Appendix.   USACOE notification of project in conformance with 404 permit - USACOE Floodplain Development Permit – Regional Building Department Grading and Erosion Control Permit (ESQCP) – El Paso County Construction Stormwater Discharge Permit – CDPHE Construction Dewatering Permit - CDPHE Conditional Letter of Map Revision - FEMA  
IX. Drainage and Bridge Fees  The Sterling Ranch Development and specifically Sterling Ranch East lies wholly within the Sand Creek drainage basin.  Drainage and bridge fees have been established by the County for the Sand Creek drainage basin for assessment against platted land within the watershed. The drainageway structures will be public and will be maintained by the Sterling Ranch Metropolitan District.  The costs for the public drainageway improvements are reimbursable or creditable against drainage and bridge fees owed when land within Sterling Ranch is platted.  Reimbursement of drainage and bridge improvements require approval through the DCM reimbursement process. Construction of the bridge at Sterling Ranch Road and at Briargate Parkway will be creditable against bridge fees owed pending approval through the Drainage Board and DCM reimbursement process.   

dsdrice
Cloud+

dsdrice
Cloud+
These need to be addressed if there is residential development adjacent.

dsdrice
Highlight



8 
 

Excerpts from the 1996 Sand Creek DBPS are included in the Appendix.  The recommended improvements for this reach of Sand Creek included numerous check structures and riprap lines around channel bends.  The proposed channel design consists of a composite channel design with 20 GSB drop structures and two bridge crossings.  The channel improvement costs will exceed the current drainage and bridge fees based on the design of the DBPS. 
 
X. Phasing Construction of the drainage and bridge facilities shown on the plans is to be completed all at once and no phasing of the construction is proposed. The construction will commence prior to or concurrent with the development of the Branding Iron Filing No. 2 and Homestead Filing No., 2 subdivisions.    Completion of the Briargate Parkway roadway will initially involve only the two lanes on an interim basis until such time that traffic warrants completing the full design section for Briargate Parkway.  The full bridge length will be constructed as shown on the plans.  The final configuration of the interim roadway section will be shown on the Briargate Boulevard design plans being prepared by others.  Fine grading, paving, curb and gutter and sidewalks will be installed when the roadways are extended east from their present points of terminus.       
XI. Conclusions  The development of the Branding Iron at Sterling Ranch and Homestead at Sterling Ranch subdivisions 1 requires that drainageway stabilization be implemented along Sand Creek.  The stabilization measures are intended to provide protection to the residential lots from long term erosion of the banks and invert of Sand Creek.  Stabilization of the drainageway to convey 100-year peak discharges will also promote better water quality to downstream reaches of Sand Creek and Fountain Creek as the potential for sediment from bank sloughing to be conveyed downstream will be eliminated.  Upon construction of the drainageway stabilization measures as shown on the design plans, adjacent and downstream properties will not be adversely impacted by the runoff from these subdivisions and upstream drainage basins that will be conveyed by this segment Sand Creek.                  
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HEC-RAS  Plan: PP Profiles   River: Sand Creek   Reach: CLOMR CL

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

CLOMR CL 10150   10yr 1200.00 7150.00 7154.22 7153.83 7154.74 0.010591 5.57 208.40 112.90 0.67

CLOMR CL 10150   50yr 2100.00 7150.00 7154.91 7154.71 7155.67 0.013470 7.28 299.92 151.62 0.78

CLOMR CL 10150   100yr 2600.00 7150.00 7155.17 7155.02 7156.08 0.013769 7.84 340.34 154.37 0.81

CLOMR CL 10150   500yr 3800.00 7150.00 7155.73 7155.63 7156.96 0.014098 8.91 428.81 160.19 0.84

CLOMR CL 9654    10yr 1200.00 7146.00 7149.50 7150.00 0.008634 6.03 225.36 135.18 0.64

CLOMR CL 9654    50yr 2100.00 7146.00 7150.45 7151.02 0.006771 6.50 357.97 142.81 0.59

CLOMR CL 9654    100yr 2600.00 7146.00 7150.88 7151.50 0.006414 6.80 419.15 146.20 0.59

CLOMR CL 9654    500yr 3800.00 7146.00 7151.76 7152.52 0.005875 7.41 552.23 153.31 0.58

CLOMR CL 9590    10yr 1200.00 7144.80 7149.55 7149.69 0.001568 3.29 400.72 145.19 0.29

CLOMR CL 9590    50yr 2100.00 7144.80 7150.47 7150.71 0.001953 4.21 537.22 152.52 0.33

CLOMR CL 9590    100yr 2600.00 7144.80 7150.89 7151.18 0.002110 4.63 601.98 155.88 0.35

CLOMR CL 9590    500yr 3800.00 7144.80 7151.71 7152.16 0.003161 6.22 773.69 269.75 0.44

CLOMR CL 9540    10yr 1200.00 7144.80 7148.72 7148.72 7149.47 0.010526 7.45 191.62 120.31 0.72

CLOMR CL 9540    50yr 2100.00 7144.80 7149.41 7149.41 7150.43 0.011968 9.00 276.85 126.75 0.79

CLOMR CL 9540    100yr 2600.00 7144.80 7149.74 7149.74 7150.89 0.012197 9.57 319.20 129.83 0.81

CLOMR CL 9540    500yr 3800.00 7144.80 7150.54 7150.54 7151.81 0.010998 10.17 438.03 178.02 0.79

CLOMR CL 9500    10yr 1200.00 7135.80 7142.26 7142.35 0.000594 2.45 545.66 158.90 0.19

CLOMR CL 9500    50yr 2100.00 7135.80 7143.31 7143.45 0.000827 3.26 716.55 167.28 0.23

CLOMR CL 9500    100yr 2600.00 7135.80 7143.80 7143.98 0.000916 3.60 799.85 171.22 0.24

CLOMR CL 9500    500yr 3800.00 7135.80 7144.83 7145.07 0.001058 4.24 978.10 174.94 0.26

CLOMR CL 9471    10yr 1200.00 7135.80 7142.01 7142.30 0.001025 4.67 329.73 120.89 0.36

CLOMR CL 9471    50yr 2100.00 7135.80 7142.89 7143.39 0.001530 6.31 439.26 127.94 0.45

CLOMR CL 9471    100yr 2600.00 7135.80 7143.30 7143.90 0.001740 7.02 492.34 131.21 0.48

CLOMR CL 9471    500yr 3800.00 7135.80 7144.15 7144.97 0.002126 8.41 606.64 138.01 0.54

CLOMR CL 9470    10yr 1200.00 7137.80 7141.51 7141.42 7142.26 0.004947 7.53 205.34 116.90 0.74

CLOMR CL 9470    50yr 2100.00 7137.80 7142.42 7143.34 0.004857 8.80 314.56 124.15 0.76

CLOMR CL 9470    100yr 2600.00 7137.80 7142.84 7143.85 0.004830 9.35 367.21 127.50 0.77

CLOMR CL 9470    500yr 3800.00 7137.80 7143.70 7144.93 0.004829 10.49 479.53 134.36 0.79

CLOMR CL 9420    10yr 1200.00 7137.55 7141.27 7141.17 7142.01 0.004926 7.52 205.68 116.92 0.74

CLOMR CL 9420    50yr 2100.00 7137.55 7142.18 7143.09 0.004811 8.77 315.65 124.22 0.76

CLOMR CL 9420    100yr 2600.00 7137.55 7142.60 7143.61 0.004763 9.31 369.02 127.61 0.77

CLOMR CL 9420    500yr 3800.00 7137.55 7143.45 7144.68 0.004794 10.46 480.78 134.43 0.79

CLOMR CL 9337    10yr 1200.00 7137.13 7140.92 7140.75 7141.60 0.004415 7.23 214.72 117.54 0.70

CLOMR CL 9337    50yr 2100.00 7137.13 7141.84 7142.70 0.004410 8.50 325.68 124.86 0.73

CLOMR CL 9337    100yr 2600.00 7137.13 7142.27 7143.21 0.004384 9.04 380.01 128.30 0.74

CLOMR CL 9337    500yr 3800.00 7137.13 7143.11 7144.28 0.004495 10.23 493.21 146.72 0.77

CLOMR CL 9240    10yr 1200.00 7136.65 7140.27 7140.27 7141.10 0.005649 7.90 194.75 116.17 0.78

CLOMR CL 9240    50yr 2100.00 7136.65 7141.06 7141.06 7142.17 0.006141 9.56 288.91 122.48 0.85

CLOMR CL 9240    100yr 2600.00 7136.65 7141.42 7141.42 7142.67 0.006363 10.30 332.83 125.32 0.88

CLOMR CL 9240    500yr 3800.00 7136.65 7142.18 7142.18 7143.73 0.006570 11.67 430.55 131.41 0.92

CLOMR CL 9190    10yr 1200.00 7136.40 7139.64 7139.64 7140.35 0.013603 7.09 190.71 133.11 0.79

CLOMR CL 9190    50yr 2100.00 7136.40 7140.30 7140.30 7141.25 0.014143 8.44 279.99 138.38 0.84

CLOMR CL 9190    100yr 2600.00 7136.40 7140.61 7140.61 7141.68 0.014152 8.98 323.07 140.84 0.85

CLOMR CL 9190    500yr 3800.00 7136.40 7141.22 7141.22 7142.60 0.014578 10.15 410.74 145.74 0.89

CLOMR CL 9150    10yr 1200.00 7128.40 7134.86 7134.95 0.000593 2.45 545.97 158.91 0.19

CLOMR CL 9150    50yr 2100.00 7128.40 7135.92 7136.06 0.000823 3.25 717.69 167.34 0.23

CLOMR CL 9150    100yr 2600.00 7128.40 7136.41 7136.58 0.000912 3.59 800.77 171.26 0.24

CLOMR CL 9150    500yr 3800.00 7128.40 7137.43 7137.68 0.001090 4.31 982.78 186.92 0.27

CLOMR CL 9121    10yr 1200.00 7128.40 7134.61 7134.91 0.001023 4.67 330.02 120.91 0.36

CLOMR CL 9121    50yr 2100.00 7128.40 7135.50 7135.99 0.001520 6.30 440.44 128.01 0.44

CLOMR CL 9121    100yr 2600.00 7128.40 7135.91 7136.50 0.001730 7.01 493.43 131.28 0.48

CLOMR CL 9121    500yr 3800.00 7128.40 7136.76 7137.58 0.002112 8.39 608.13 138.09 0.54

CLOMR CL 9120    10yr 1200.00 7130.40 7134.14 7134.02 7134.86 0.004727 7.41 209.05 117.15 0.72

CLOMR CL 9120    50yr 2100.00 7130.40 7135.06 7135.95 0.004655 8.66 319.42 124.46 0.75

CLOMR CL 9120    100yr 2600.00 7130.40 7135.47 7136.46 0.004689 9.25 371.07 127.74 0.76

CLOMR CL 9120    500yr 3800.00 7130.40 7136.32 7137.54 0.004730 10.41 483.01 134.57 0.79

CLOMR CL 9070    10yr 1200.00 7130.15 7133.93 7133.77 7134.62 0.004525 7.30 212.66 117.40 0.71

CLOMR CL 9070    50yr 2100.00 7130.15 7134.84 7135.71 0.004480 8.55 323.86 124.75 0.73

CLOMR CL 9070    100yr 2600.00 7130.15 7135.25 7136.22 0.004562 9.17 374.69 127.96 0.75

CLOMR CL 9070    500yr 3800.00 7130.15 7136.09 7137.29 0.004652 10.35 485.84 134.73 0.78

CLOMR CL 8990    10yr 1200.00 7129.75 7133.37 7133.37 7134.20 0.005645 7.90 194.81 116.18 0.78

CLOMR CL 8990    50yr 2100.00 7129.75 7134.16 7134.16 7135.27 0.006137 9.55 288.97 122.49 0.85

CLOMR CL 8990    100yr 2600.00 7129.75 7134.52 7134.52 7135.77 0.006367 10.31 332.77 125.32 0.88

CLOMR CL 8990    500yr 3800.00 7129.75 7135.28 7135.28 7136.83 0.006570 11.67 430.55 131.41 0.92
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HEC-RAS  Plan: PP Profiles   River: Sand Creek   Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

CLOMR CL 8940    10yr 1200.00 7129.50 7132.74 7132.74 7133.45 0.013569 7.08 191.08 134.04 0.79

CLOMR CL 8940    50yr 2100.00 7129.50 7133.40 7133.40 7134.35 0.014048 8.41 281.75 140.85 0.83

CLOMR CL 8940    100yr 2600.00 7129.50 7133.71 7133.71 7134.78 0.014013 8.94 325.92 144.06 0.85

CLOMR CL 8940    500yr 3800.00 7129.50 7134.32 7134.32 7135.68 0.014449 10.11 415.40 150.34 0.88

CLOMR CL 8900    10yr 1200.00 7121.50 7127.96 7128.05 0.000595 2.45 545.58 158.89 0.19

CLOMR CL 8900    50yr 2100.00 7121.50 7129.01 7129.15 0.000828 3.26 716.14 167.26 0.23

CLOMR CL 8900    100yr 2600.00 7121.50 7129.50 7129.67 0.000919 3.60 798.77 171.17 0.24

CLOMR CL 8900    500yr 3800.00 7121.50 7130.52 7130.77 0.001060 4.24 977.01 174.47 0.27

CLOMR CL 8871    10yr 1200.00 7121.50 7127.71 7128.00 0.001026 4.67 329.67 120.89 0.36

CLOMR CL 8871    50yr 2100.00 7121.50 7128.59 7129.08 0.001535 6.32 438.76 127.91 0.45

CLOMR CL 8871    100yr 2600.00 7121.50 7128.99 7129.59 0.001750 7.04 491.25 131.15 0.48

CLOMR CL 8871    500yr 3800.00 7121.50 7129.84 7130.67 0.002139 8.43 605.29 137.93 0.54

CLOMR CL 8870    10yr 1200.00 7123.50 7127.21 7127.12 7127.96 0.004996 7.56 204.54 116.84 0.74

CLOMR CL 8870    50yr 2100.00 7123.50 7128.09 7127.91 7129.04 0.004989 8.88 311.53 123.95 0.77

CLOMR CL 8870    100yr 2600.00 7123.50 7128.51 7128.27 7129.55 0.004973 9.45 363.42 127.26 0.78

CLOMR CL 8870    500yr 3800.00 7123.50 7129.36 7130.62 0.004952 10.58 475.34 134.11 0.80

CLOMR CL 8820    10yr 1200.00 7123.25 7126.95 7126.87 7127.71 0.005010 7.57 204.31 116.83 0.74

CLOMR CL 8820    50yr 2100.00 7123.25 7127.85 7127.66 7128.79 0.004987 8.88 311.59 123.96 0.77

CLOMR CL 8820    100yr 2600.00 7123.25 7128.26 7129.30 0.004963 9.44 363.67 127.27 0.78

CLOMR CL 8820    500yr 3800.00 7123.25 7129.12 7130.37 0.004941 10.57 475.73 134.13 0.80

CLOMR CL 8700    10yr 1200.00 7122.65 7126.35 7126.27 7127.10 0.005042 7.58 203.79 116.79 0.74

CLOMR CL 8700    50yr 2100.00 7122.65 7127.26 7128.19 0.004915 8.83 313.23 124.06 0.77

CLOMR CL 8700    100yr 2600.00 7122.65 7127.68 7128.70 0.004878 9.38 365.90 127.41 0.77

CLOMR CL 8700    500yr 3800.00 7122.65 7128.55 7129.78 0.004818 10.48 479.93 134.38 0.79

CLOMR CL 8568    10yr 1200.00 7121.99 7125.78 7125.61 7126.46 0.004444 7.25 214.17 117.50 0.70

CLOMR CL 8568    50yr 2100.00 7121.99 7126.70 7127.56 0.004414 8.50 325.59 124.86 0.73

CLOMR CL 8568    100yr 2600.00 7121.99 7127.12 7128.07 0.004412 9.06 379.16 128.25 0.74

CLOMR CL 8568    500yr 3800.00 7121.99 7127.99 7127.49 7129.15 0.004442 10.19 495.18 172.64 0.76

CLOMR CL 8460    10yr 1200.00 7121.45 7125.07 7125.07 7125.90 0.005652 7.90 194.71 116.17 0.78

CLOMR CL 8460    50yr 2100.00 7121.45 7125.86 7125.86 7126.97 0.006136 9.55 288.99 122.49 0.85

CLOMR CL 8460    100yr 2600.00 7121.45 7126.21 7126.21 7127.47 0.006369 10.31 332.73 125.32 0.88

CLOMR CL 8460    500yr 3800.00 7121.45 7126.98 7126.98 7128.53 0.006558 11.66 430.83 131.43 0.91

CLOMR CL 8410    10yr 1200.00 7121.20 7124.44 7124.44 7125.15 0.013480 7.06 191.37 133.16 0.79

CLOMR CL 8410    50yr 2100.00 7121.20 7125.10 7125.10 7126.05 0.014150 8.44 279.94 138.38 0.84

CLOMR CL 8410    100yr 2600.00 7121.20 7125.41 7125.41 7126.48 0.014158 8.98 323.02 140.84 0.85

CLOMR CL 8410    500yr 3800.00 7121.20 7126.02 7126.02 7127.40 0.014583 10.15 410.69 145.74 0.89

CLOMR CL 8370    10yr 1200.00 7113.20 7119.67 7119.75 0.000593 2.45 545.99 158.92 0.19

CLOMR CL 8370    50yr 2100.00 7113.20 7120.71 7120.85 0.000830 3.26 715.60 167.24 0.23

CLOMR CL 8370    100yr 2600.00 7113.20 7121.19 7121.37 0.000922 3.61 798.04 171.14 0.24

CLOMR CL 8370    500yr 3800.00 7113.20 7122.20 7122.45 0.001077 4.27 974.26 176.65 0.27

CLOMR CL 8341    10yr 1200.00 7113.20 7119.44 7119.71 0.001291 4.51 332.88 121.11 0.34

CLOMR CL 8341    50yr 2100.00 7113.20 7120.35 7120.79 0.001842 5.97 446.17 128.37 0.42

CLOMR CL 8341    100yr 2600.00 7113.20 7120.77 7121.29 0.002055 6.59 501.55 131.78 0.45

CLOMR CL 8341    500yr 3800.00 7113.20 7121.65 7122.36 0.002435 7.78 620.52 138.63 0.50

CLOMR CL 8340    10yr 1200.00 7115.20 7119.15 7119.68 0.004494 6.45 233.50 118.81 0.61

CLOMR CL 8340    50yr 2100.00 7115.20 7120.07 7120.76 0.004538 7.58 346.49 126.19 0.64

CLOMR CL 8340    100yr 2600.00 7115.20 7120.50 7121.27 0.004546 8.07 401.32 129.62 0.65

CLOMR CL 8340    500yr 3800.00 7115.20 7121.38 7122.33 0.004624 9.10 517.40 136.60 0.67

CLOMR CL 8290    10yr 1200.00 7114.95 7118.95 7119.45 0.004186 6.29 239.66 119.23 0.59

CLOMR CL 8290    50yr 2100.00 7114.95 7119.87 7120.53 0.004342 7.46 351.86 126.53 0.62

CLOMR CL 8290    100yr 2600.00 7114.95 7120.29 7121.04 0.004381 7.97 406.46 129.94 0.64

CLOMR CL 8290    500yr 3800.00 7114.95 7121.16 7122.09 0.004515 9.02 521.61 136.84 0.66

CLOMR CL 8140    10yr 1200.00 7114.20 7117.79 7117.79 7118.60 0.007601 7.80 191.43 115.95 0.78

CLOMR CL 8140    50yr 2100.00 7114.20 7118.56 7118.56 7119.62 0.008157 9.35 282.07 122.04 0.84

CLOMR CL 8140    100yr 2600.00 7114.20 7118.89 7118.89 7120.10 0.008467 10.07 323.58 124.73 0.86

CLOMR CL 8140    500yr 3800.00 7114.20 7119.62 7119.62 7121.13 0.008693 11.35 416.89 130.58 0.90

CLOMR CL 8090    10yr 1200.00 7113.95 7117.19 7117.19 7117.90 0.013480 7.06 191.37 133.16 0.79

CLOMR CL 8090    50yr 2100.00 7113.95 7117.85 7117.85 7118.80 0.014150 8.44 279.94 138.38 0.84

CLOMR CL 8090    100yr 2600.00 7113.95 7118.16 7118.16 7119.23 0.014158 8.98 323.02 140.84 0.85

CLOMR CL 8090    500yr 3800.00 7113.95 7118.77 7118.77 7120.15 0.014583 10.15 410.69 145.74 0.89

CLOMR CL 8050    10yr 1200.00 7106.10 7112.56 7112.65 0.000594 2.45 545.89 158.91 0.19

CLOMR CL 8050    50yr 2100.00 7106.10 7113.62 7113.76 0.000822 3.25 717.77 167.34 0.23

CLOMR CL 8050    100yr 2600.00 7106.10 7114.11 7114.29 0.000911 3.59 801.36 171.29 0.24

CLOMR CL 8050    500yr 3800.00 7106.10 7115.14 7115.39 0.001055 4.24 981.39 177.03 0.26
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HEC-RAS  Plan: PP Profiles   River: Sand Creek   Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

CLOMR CL 8021    10yr 1200.00 7106.10 7112.31 7112.60 0.001024 4.67 329.96 120.91 0.36

CLOMR CL 8021    50yr 2100.00 7106.10 7113.20 7113.69 0.001518 6.30 440.57 128.02 0.44

CLOMR CL 8021    100yr 2600.00 7106.10 7113.62 7114.21 0.001723 7.00 494.14 131.32 0.48

CLOMR CL 8021    500yr 3800.00 7106.10 7114.48 7115.29 0.002093 8.36 610.01 138.11 0.54

CLOMR CL 8020    10yr 1200.00 7108.10 7111.84 7111.72 7112.56 0.004737 7.42 208.88 117.14 0.72

CLOMR CL 8020    50yr 2100.00 7108.10 7112.76 7113.65 0.004645 8.66 319.66 124.48 0.75

CLOMR CL 8020    100yr 2600.00 7108.10 7113.19 7114.17 0.004612 9.20 373.26 127.88 0.76

CLOMR CL 8020    500yr 3800.00 7108.10 7114.05 7115.25 0.004609 10.32 487.42 134.83 0.78

CLOMR CL 7970    10yr 1200.00 7107.85 7111.63 7111.47 7112.32 0.004500 7.28 213.12 117.43 0.71

CLOMR CL 7970    50yr 2100.00 7107.85 7112.56 7113.42 0.004396 8.49 326.05 124.89 0.73

CLOMR CL 7970    100yr 2600.00 7107.85 7112.99 7113.93 0.004382 9.04 380.08 128.30 0.74

CLOMR CL 7970    500yr 3800.00 7107.85 7113.85 7115.01 0.004449 10.19 493.49 135.19 0.76

CLOMR CL 7840    10yr 1200.00 7107.20 7110.82 7110.82 7111.65 0.005656 7.90 194.66 116.17 0.78

CLOMR CL 7840    50yr 2100.00 7107.20 7111.61 7111.61 7112.72 0.006136 9.55 288.99 122.49 0.85

CLOMR CL 7840    100yr 2600.00 7107.20 7111.96 7111.96 7113.22 0.006369 10.31 332.73 125.32 0.88

CLOMR CL 7840    500yr 3800.00 7107.20 7112.73 7112.73 7114.28 0.006558 11.66 430.83 131.43 0.91

CLOMR CL 7790    10yr 1200.00 7106.95 7110.19 7110.19 7110.90 0.013480 7.06 191.37 133.16 0.79

CLOMR CL 7790    50yr 2100.00 7106.95 7110.85 7110.85 7111.80 0.014150 8.44 279.94 138.38 0.84

CLOMR CL 7790    100yr 2600.00 7106.95 7111.16 7111.16 7112.23 0.014158 8.98 323.02 140.84 0.85

CLOMR CL 7790    500yr 3800.00 7106.95 7111.77 7111.77 7113.15 0.014583 10.15 410.69 145.74 0.89

CLOMR CL 7750    10yr 1200.00 7099.00 7105.45 7105.55 0.000297 2.60 543.95 158.81 0.20

CLOMR CL 7750    50yr 2100.00 7099.00 7107.35 7107.47 0.000262 2.98 860.46 174.01 0.19

CLOMR CL 7750    100yr 2600.00 7099.00 7108.60 7108.71 0.000207 2.95 1078.57 175.93 0.18

CLOMR CL 7750    500yr 3800.00 7099.00 7111.58 7111.68 0.000133 2.88 1609.51 180.53 0.15

CLOMR CL 7721    10yr 1200.00 7099.00 7105.23 7105.51 0.001014 4.65 331.26 121.00 0.35

CLOMR CL 7721    50yr 2100.00 7099.00 7107.17 7107.44 0.000728 4.84 581.44 136.54 0.32

CLOMR CL 7721    100yr 2600.00 7099.00 7108.45 7108.69 0.000532 4.61 763.12 146.74 0.28

CLOMR CL 7721    500yr 3800.00 7099.00 7111.48 7111.67 0.000295 4.20 1247.04 172.05 0.22

CLOMR CL 7720    10yr 1200.00 7101.00 7104.80 7104.62 7105.47 0.004349 7.19 215.98 117.63 0.69

CLOMR CL 7720    50yr 2100.00 7101.00 7107.10 7107.44 0.001256 5.48 507.19 136.00 0.41

CLOMR CL 7720    100yr 2600.00 7101.00 7108.42 7108.68 0.000785 4.99 692.97 146.44 0.33

CLOMR CL 7720    500yr 3800.00 7101.00 7111.47 7111.67 0.000368 4.35 1179.94 171.95 0.24

CLOMR CL 7670    10yr 1200.00 7100.75 7104.64 7105.25 0.003844 6.88 226.53 118.34 0.66

CLOMR CL 7670    50yr 2100.00 7100.75 7107.07 7107.37 0.001065 5.18 537.13 137.75 0.38

CLOMR CL 7670    100yr 2600.00 7100.75 7108.40 7108.64 0.000677 4.73 724.67 144.82 0.31

CLOMR CL 7670    500yr 3800.00 7100.75 7111.46 7111.65 0.000341 4.26 1202.87 169.86 0.23

CLOMR CL 7533    10yr 1200.00 7100.07 7104.41 7104.79 0.002186 5.63 279.90 121.89 0.50

CLOMR CL 7533    50yr 2100.00 7100.07 7107.01 7107.23 0.000680 4.43 623.27 138.55 0.31

CLOMR CL 7533    100yr 2600.00 7100.07 7108.36 7108.55 0.000464 4.15 811.03 139.79 0.26

CLOMR CL 7533    500yr 3800.00 7100.07 7111.43 7111.60 0.000291 4.10 1298.46 187.28 0.22

CLOMR CL 7400    10yr 1200.00 7099.40 7104.30 7104.54 0.001179 4.53 349.85 126.40 0.38

CLOMR CL 7400    50yr 2100.00 7099.40 7106.97 7107.14 0.000468 3.91 720.82 151.75 0.26

CLOMR CL 7400    100yr 2600.00 7099.40 7108.34 7108.48 0.000343 3.76 935.07 164.25 0.23

CLOMR CL 7400    500yr 3800.00 7099.40 7111.43 7111.55 0.000210 3.62 1519.42 216.33 0.19

CLOMR CL 7290    10yr 1200.00 7098.85 7104.25 7104.42 0.000733 3.83 413.93 130.39 0.30

CLOMR CL 7290    50yr 2100.00 7098.85 7106.95 7107.08 0.000341 3.50 794.38 148.79 0.22

CLOMR CL 7290    100yr 2600.00 7098.85 7108.32 7108.44 0.000265 3.44 1002.35 160.67 0.20

CLOMR CL 7290    500yr 3800.00 7098.85 7111.41 7111.53 0.000171 3.37 1553.14 185.66 0.17

CLOMR CL 7236    10yr 1200.00 7098.58 7103.90 7102.15 7104.34 0.001529 5.48 235.60 54.93 0.44

CLOMR CL 7236    50yr 2100.00 7098.58 7106.52 7103.31 7107.02 0.001005 5.92 378.99 54.97 0.38

CLOMR CL 7236    100yr 2600.00 7098.58 7107.84 7103.88 7108.38 0.000866 6.13 451.80 54.98 0.36

CLOMR CL 7236    500yr 3800.00 7098.58 7110.85 7105.10 7111.46 0.000662 6.52 617.14 55.02 0.33

CLOMR CL 7100    Bridge

CLOMR CL 6990    10yr 1200.00 7096.49 7100.06 7100.06 7101.37 0.008097 9.34 135.38 50.91 0.94

CLOMR CL 6990    50yr 2100.00 7096.49 7101.25 7101.25 7103.17 0.007813 11.41 196.23 50.93 0.97

CLOMR CL 6990    100yr 2600.00 7096.49 7101.87 7101.87 7104.06 0.007480 12.21 227.66 50.94 0.97

CLOMR CL 6990    500yr 3800.00 7096.49 7103.14 7103.14 7105.98 0.007169 13.94 292.58 50.95 0.99

CLOMR CL 6950    10yr 1200.00 7096.15 7099.77 7099.77 7100.60 0.005649 7.90 194.75 116.17 0.78

CLOMR CL 6950    50yr 2100.00 7096.15 7100.56 7100.56 7101.67 0.006144 9.56 288.85 122.48 0.85

CLOMR CL 6950    100yr 2600.00 7096.15 7100.92 7100.92 7102.17 0.006363 10.30 332.83 125.32 0.88

CLOMR CL 6950    500yr 3800.00 7096.15 7101.68 7101.68 7103.23 0.006568 11.67 430.61 131.41 0.91

CLOMR CL 6820    10yr 1200.00 7095.04 7098.66 7098.66 7099.49 0.005645 7.90 194.81 116.18 0.78

CLOMR CL 6820    50yr 2100.00 7095.04 7099.45 7099.45 7100.56 0.006137 9.55 288.97 122.49 0.85

CLOMR CL 6820    100yr 2600.00 7095.04 7099.81 7099.81 7101.06 0.006367 10.31 332.77 125.32 0.88
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HEC-RAS  Plan: PP Profiles   River: Sand Creek   Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

CLOMR CL 6820    500yr 3800.00 7095.04 7100.57 7100.57 7102.12 0.006568 11.67 430.61 131.41 0.91

CLOMR CL 6770    10yr 1200.00 7094.62 7097.86 7097.86 7098.57 0.013603 7.09 190.71 133.11 0.79

CLOMR CL 6770    50yr 2100.00 7094.62 7098.52 7098.52 7099.47 0.014143 8.44 279.99 138.38 0.84

CLOMR CL 6770    100yr 2600.00 7094.62 7098.83 7098.83 7099.90 0.014142 8.98 323.14 140.85 0.85

CLOMR CL 6770    500yr 3800.00 7094.62 7099.44 7099.44 7100.82 0.014578 10.15 410.74 145.74 0.89

CLOMR CL 6730    10yr 1200.00 7085.70 7092.16 7092.25 0.000594 2.45 545.60 158.90 0.19

CLOMR CL 6730    50yr 2100.00 7085.70 7093.21 7093.35 0.000828 3.26 716.25 167.27 0.23

CLOMR CL 6730    100yr 2600.00 7085.70 7093.70 7093.87 0.000918 3.60 799.13 171.19 0.24

CLOMR CL 6730    500yr 3800.00 7085.70 7094.73 7094.97 0.001060 4.24 977.59 175.10 0.27

CLOMR CL 6701    10yr 1200.00 7085.70 7091.91 7092.20 0.001026 4.67 329.69 120.89 0.36

CLOMR CL 6701    50yr 2100.00 7085.70 7092.79 7093.29 0.001533 6.32 438.91 127.92 0.45

CLOMR CL 6701    100yr 2600.00 7085.70 7093.20 7093.80 0.001747 7.03 491.60 131.17 0.48

CLOMR CL 6701    500yr 3800.00 7085.70 7094.05 7094.87 0.002134 8.42 605.80 137.96 0.54

CLOMR CL 6700    10yr 1200.00 7087.70 7091.41 7091.32 7092.16 0.004957 7.54 205.18 116.89 0.74

CLOMR CL 6700    50yr 2100.00 7087.70 7092.30 7092.11 7093.24 0.004935 8.85 312.77 124.04 0.77

CLOMR CL 6700    100yr 2600.00 7087.70 7092.72 7093.75 0.004920 9.41 364.81 127.35 0.78

CLOMR CL 6700    500yr 3800.00 7087.70 7093.58 7094.82 0.004903 10.54 477.01 134.21 0.80

CLOMR CL 6650    10yr 1200.00 7087.45 7091.16 7091.07 7091.91 0.004985 7.55 204.73 116.86 0.74

CLOMR CL 6650    50yr 2100.00 7087.45 7092.05 7091.86 7092.99 0.004935 8.85 312.77 124.04 0.77

CLOMR CL 6650    100yr 2600.00 7087.45 7092.47 7093.50 0.004915 9.41 364.93 127.36 0.78

CLOMR CL 6650    500yr 3800.00 7087.45 7093.33 7094.58 0.004894 10.54 477.33 134.23 0.80

CLOMR CL 6560    10yr 1200.00 7087.00 7090.71 7090.62 7091.46 0.004992 7.56 204.59 116.85 0.74

CLOMR CL 6560    50yr 2100.00 7087.00 7091.61 7092.54 0.004894 8.82 313.71 124.09 0.76

CLOMR CL 6560    100yr 2600.00 7087.00 7092.03 7093.05 0.004843 9.36 366.84 127.47 0.77

CLOMR CL 6560    500yr 3800.00 7087.00 7092.90 7094.13 0.004829 10.49 479.53 134.36 0.79

CLOMR CL 6436    10yr 1200.00 7086.38 7090.16 7090.00 7090.85 0.004491 7.28 213.29 117.44 0.70

CLOMR CL 6436    50yr 2100.00 7086.38 7091.08 7091.94 0.004473 8.54 324.04 124.76 0.73

CLOMR CL 6436    100yr 2600.00 7086.38 7091.51 7092.46 0.004432 9.07 378.57 128.21 0.74

CLOMR CL 6436    500yr 3800.00 7086.38 7092.34 7093.53 0.004575 10.29 488.67 134.90 0.77

CLOMR CL 6340    10yr 1200.00 7085.90 7089.52 7089.52 7090.35 0.005645 7.90 194.81 116.18 0.78

CLOMR CL 6340    50yr 2100.00 7085.90 7090.31 7090.31 7091.42 0.006141 9.56 288.91 122.48 0.85

CLOMR CL 6340    100yr 2600.00 7085.90 7090.67 7090.67 7091.92 0.006367 10.31 332.77 125.32 0.88

CLOMR CL 6340    500yr 3800.00 7085.90 7091.43 7091.43 7092.98 0.006570 11.67 430.55 131.41 0.92

CLOMR CL 6290    10yr 1200.00 7085.65 7088.89 7088.89 7089.60 0.013603 7.09 190.71 133.11 0.79

CLOMR CL 6290    50yr 2100.00 7085.65 7089.55 7089.55 7090.50 0.014143 8.44 279.99 138.38 0.84

CLOMR CL 6290    100yr 2600.00 7085.65 7089.86 7089.86 7090.93 0.014152 8.98 323.07 140.84 0.85

CLOMR CL 6290    500yr 3800.00 7085.65 7090.47 7090.47 7091.85 0.014531 10.14 411.16 145.76 0.88

CLOMR CL 6250    10yr 1200.00 7076.70 7083.16 7083.25 0.000594 2.45 545.83 158.91 0.19

CLOMR CL 6250    50yr 2100.00 7076.70 7084.22 7084.36 0.000823 3.25 717.72 167.34 0.23

CLOMR CL 6250    100yr 2600.00 7076.70 7084.71 7084.89 0.000911 3.59 801.30 171.29 0.24

CLOMR CL 6250    500yr 3800.00 7076.70 7085.74 7085.99 0.001060 4.25 981.87 178.84 0.27

CLOMR CL 6221    10yr 1200.00 7076.70 7082.91 7083.20 0.001024 4.67 329.92 120.91 0.36

CLOMR CL 6221    50yr 2100.00 7076.70 7083.80 7084.29 0.001519 6.30 440.53 128.02 0.44

CLOMR CL 6221    100yr 2600.00 7076.70 7084.22 7084.81 0.001724 7.00 494.03 131.32 0.48

CLOMR CL 6221    500yr 3800.00 7076.70 7085.08 7085.89 0.002094 8.36 609.98 138.13 0.54

CLOMR CL 6220    10yr 1200.00 7078.70 7082.44 7082.32 7083.16 0.004769 7.43 208.33 117.11 0.72

CLOMR CL 6220    50yr 2100.00 7078.70 7083.36 7084.25 0.004650 8.66 319.56 124.47 0.75

CLOMR CL 6220    100yr 2600.00 7078.70 7083.78 7084.77 0.004618 9.20 373.10 127.87 0.76

CLOMR CL 6220    500yr 3800.00 7078.70 7084.65 7085.85 0.004608 10.32 487.45 134.83 0.78

CLOMR CL 6170    10yr 1200.00 7078.45 7082.23 7082.07 7082.92 0.004503 7.28 213.08 117.43 0.71

CLOMR CL 6170    50yr 2100.00 7078.45 7083.16 7084.02 0.004403 8.50 325.89 124.88 0.73

CLOMR CL 6170    100yr 2600.00 7078.45 7083.59 7084.53 0.004386 9.04 379.98 128.30 0.74

CLOMR CL 6170    500yr 3800.00 7078.45 7084.45 7085.61 0.004450 10.19 493.45 135.19 0.76

CLOMR CL 6040    10yr 1200.00 7077.80 7081.42 7081.42 7082.25 0.005649 7.90 194.75 116.17 0.78

CLOMR CL 6040    50yr 2100.00 7077.80 7082.21 7082.21 7083.32 0.006134 9.55 289.03 122.49 0.85

CLOMR CL 6040    100yr 2600.00 7077.80 7082.56 7082.56 7083.82 0.006367 10.31 332.77 125.32 0.88

CLOMR CL 6040    500yr 3800.00 7077.80 7083.33 7083.33 7084.88 0.006570 11.67 430.55 131.41 0.92

CLOMR CL 5990    10yr 1200.00 7077.55 7080.79 7080.79 7081.50 0.013603 7.09 190.71 133.11 0.79

CLOMR CL 5990    50yr 2100.00 7077.55 7081.45 7081.45 7082.40 0.014143 8.44 279.99 138.38 0.84

CLOMR CL 5990    100yr 2600.00 7077.55 7081.76 7081.76 7082.83 0.014142 8.98 323.14 140.85 0.85

CLOMR CL 5990    500yr 3800.00 7077.55 7082.37 7082.37 7083.75 0.014578 10.15 410.74 145.74 0.89

CLOMR CL 5950    10yr 1200.00 7068.60 7075.06 7075.15 0.000594 2.45 545.66 158.90 0.19

CLOMR CL 5950    50yr 2100.00 7068.60 7076.11 7076.25 0.000827 3.26 716.55 167.28 0.23

CLOMR CL 5950    100yr 2600.00 7068.60 7076.60 7076.78 0.000917 3.60 799.52 171.20 0.24
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HEC-RAS  Plan: PP Profiles   River: Sand Creek   Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

CLOMR CL 5950    500yr 3800.00 7068.60 7077.63 7077.87 0.001058 4.24 978.02 175.18 0.27

CLOMR CL 5921    10yr 1200.00 7068.60 7074.81 7075.10 0.001025 4.67 329.73 120.89 0.36

CLOMR CL 5921    50yr 2100.00 7068.60 7075.69 7076.19 0.001531 6.31 439.20 127.93 0.45

CLOMR CL 5921    100yr 2600.00 7068.60 7076.10 7076.70 0.001743 7.03 492.02 131.20 0.48

CLOMR CL 5921    500yr 3800.00 7068.60 7076.95 7077.77 0.002129 8.41 606.31 137.99 0.54

CLOMR CL 5920    10yr 1200.00 7070.60 7074.32 7074.22 7075.06 0.004895 7.50 206.19 116.96 0.73

CLOMR CL 5920    50yr 2100.00 7070.60 7075.21 7075.01 7076.14 0.004886 8.81 313.89 124.11 0.76

CLOMR CL 5920    100yr 2600.00 7070.60 7075.63 7076.65 0.004867 9.38 366.21 127.43 0.77

CLOMR CL 5920    500yr 3800.00 7070.60 7076.49 7077.73 0.004869 10.52 478.16 134.28 0.80

CLOMR CL 5870    10yr 1200.00 7070.35 7074.08 7073.97 7074.81 0.004837 7.47 207.16 117.02 0.73

CLOMR CL 5870    50yr 2100.00 7070.35 7074.97 7074.76 7075.89 0.004844 8.79 314.86 124.17 0.76

CLOMR CL 5870    100yr 2600.00 7070.35 7075.39 7076.41 0.004825 9.35 367.34 127.50 0.77

CLOMR CL 5870    500yr 3800.00 7070.35 7076.24 7077.48 0.004837 10.49 479.27 134.34 0.79

CLOMR CL 5800    10yr 1200.00 7070.00 7073.79 7073.62 7074.47 0.004421 7.24 214.61 117.53 0.70

CLOMR CL 5800    50yr 2100.00 7070.00 7074.67 7075.55 0.004618 8.64 320.33 124.52 0.74

CLOMR CL 5800    100yr 2600.00 7070.00 7075.08 7076.07 0.004630 9.21 372.76 127.84 0.76

CLOMR CL 5800    500yr 3800.00 7070.00 7075.92 7077.14 0.004736 10.42 482.82 134.55 0.79

CLOMR CL 5740    10yr 1200.00 7069.70 7073.32 7073.32 7074.15 0.005656 7.90 194.66 116.17 0.78

CLOMR CL 5740    50yr 2100.00 7069.70 7074.11 7074.11 7075.22 0.006136 9.55 288.99 122.49 0.85

CLOMR CL 5740    100yr 2600.00 7069.70 7074.46 7074.46 7075.72 0.006369 10.31 332.73 125.32 0.88

CLOMR CL 5740    500yr 3800.00 7069.70 7075.23 7075.23 7076.78 0.006558 11.66 430.83 131.43 0.91

CLOMR CL 5690    10yr 1200.00 7069.45 7072.69 7072.69 7073.40 0.013480 7.06 191.37 133.16 0.79

CLOMR CL 5690    50yr 2100.00 7069.45 7073.35 7073.35 7074.30 0.014150 8.44 279.94 138.38 0.84

CLOMR CL 5690    100yr 2600.00 7069.45 7073.66 7073.66 7074.73 0.014158 8.98 323.02 140.84 0.85

CLOMR CL 5690    500yr 3800.00 7069.45 7074.27 7074.27 7075.65 0.014583 10.15 410.69 145.74 0.89

CLOMR CL 5650    10yr 1200.00 7061.70 7068.16 7068.25 0.000594 2.45 545.60 158.90 0.19

CLOMR CL 5650    50yr 2100.00 7061.70 7069.21 7069.35 0.000827 3.26 716.33 167.27 0.23

CLOMR CL 5650    100yr 2600.00 7061.70 7069.70 7069.88 0.000918 3.60 799.30 171.20 0.24

CLOMR CL 5650    500yr 3800.00 7061.70 7070.72 7070.97 0.001059 4.24 977.13 174.22 0.27

CLOMR CL 5621    10yr 1200.00 7061.70 7067.91 7068.20 0.001026 4.67 329.69 120.89 0.36

CLOMR CL 5621    50yr 2100.00 7061.70 7068.79 7069.29 0.001533 6.32 438.97 127.92 0.45

CLOMR CL 5621    100yr 2600.00 7061.70 7069.20 7069.80 0.001745 7.03 491.79 131.18 0.48

CLOMR CL 5621    500yr 3800.00 7061.70 7070.04 7070.87 0.002135 8.42 605.73 138.04 0.54

CLOMR CL 5620    10yr 1200.00 7063.70 7067.41 7067.32 7068.16 0.004967 7.54 205.01 116.88 0.74

CLOMR CL 5620    50yr 2100.00 7063.70 7068.31 7068.11 7069.24 0.004925 8.84 313.01 124.05 0.77

CLOMR CL 5620    100yr 2600.00 7063.70 7068.72 7069.75 0.004903 9.40 365.25 127.38 0.78

CLOMR CL 5620    500yr 3800.00 7063.70 7069.58 7070.82 0.004905 10.54 476.94 134.21 0.80

CLOMR CL 5570    10yr 1200.00 7063.45 7067.16 7067.07 7067.91 0.004950 7.53 205.30 116.90 0.74

CLOMR CL 5570    50yr 2100.00 7063.45 7068.06 7067.86 7068.99 0.004898 8.82 313.61 124.09 0.76

CLOMR CL 5570    100yr 2600.00 7063.45 7068.48 7069.50 0.004873 9.38 366.05 127.43 0.77

CLOMR CL 5570    500yr 3800.00 7063.45 7069.33 7070.58 0.004882 10.53 477.73 134.25 0.80

CLOMR CL 5491    10yr 1200.00 7063.06 7066.77 7066.68 7067.52 0.004985 7.55 204.71 116.86 0.74

CLOMR CL 5491    50yr 2100.00 7063.06 7067.67 7068.60 0.004881 8.81 314.01 124.11 0.76

CLOMR CL 5491    100yr 2600.00 7063.06 7068.09 7069.11 0.004843 9.36 366.84 127.47 0.77

CLOMR CL 5491    500yr 3800.00 7063.06 7068.95 7070.19 0.004864 10.51 478.35 134.29 0.80

CLOMR CL 5410    10yr 1200.00 7062.65 7066.41 7066.27 7067.11 0.004633 7.36 210.71 117.27 0.72

CLOMR CL 5410    50yr 2100.00 7062.65 7067.33 7068.21 0.004553 8.60 321.97 124.63 0.74

CLOMR CL 5410    100yr 2600.00 7062.65 7067.74 7068.72 0.004569 9.17 374.51 127.95 0.75

CLOMR CL 5410    500yr 3800.00 7062.65 7068.58 7069.79 0.004683 10.38 484.72 134.67 0.78

CLOMR CL 5340    10yr 1200.00 7062.30 7065.92 7065.92 7066.75 0.005649 7.90 194.75 116.17 0.78

CLOMR CL 5340    50yr 2100.00 7062.30 7066.71 7066.71 7067.82 0.006134 9.55 289.03 122.49 0.85

CLOMR CL 5340    100yr 2600.00 7062.30 7067.06 7067.06 7068.32 0.006367 10.31 332.77 125.32 0.88

CLOMR CL 5340    500yr 3800.00 7062.30 7067.83 7067.83 7069.38 0.006570 11.67 430.55 131.41 0.92

CLOMR CL 5290    10yr 1200.00 7062.05 7065.29 7065.29 7066.07 0.006556 7.37 190.25 133.09 0.82

CLOMR CL 5290    50yr 2100.00 7062.05 7066.02 7066.02 7067.06 0.006707 8.85 290.35 138.97 0.87

CLOMR CL 5290    100yr 2600.00 7062.05 7066.36 7066.36 7067.53 0.006761 9.49 337.62 141.67 0.88

CLOMR CL 5290    500yr 3800.00 7062.05 7067.05 7067.05 7068.50 0.006906 10.79 437.27 147.19 0.92

CLOMR CL 5250    10yr 1200.00 7054.10 7060.54 7060.64 0.000300 2.61 542.24 158.73 0.20

CLOMR CL 5250    50yr 2100.00 7054.10 7061.57 7061.74 0.000446 3.57 709.37 166.94 0.25

CLOMR CL 5250    100yr 2600.00 7054.10 7062.05 7062.26 0.000508 4.00 790.33 170.77 0.27

CLOMR CL 5250    500yr 3800.00 7054.10 7063.05 7063.35 0.000615 4.82 965.16 174.96 0.30

CLOMR CL 5221    10yr 1200.00 7054.10 7060.31 7060.60 0.001026 4.67 329.67 120.89 0.36

CLOMR CL 5221    50yr 2100.00 7054.10 7061.19 7061.69 0.001535 6.32 438.76 127.91 0.45

CLOMR CL 5221    100yr 2600.00 7054.10 7061.60 7062.19 0.001748 7.04 491.44 131.16 0.48
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HEC-RAS  Plan: PP Profiles   River: Sand Creek   Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

CLOMR CL 5221    500yr 3800.00 7054.10 7062.44 7063.27 0.002135 8.42 605.70 137.95 0.54

CLOMR CL 5220    10yr 1200.00 7056.10 7059.81 7059.72 7060.56 0.004985 7.55 204.71 116.86 0.74

CLOMR CL 5220    50yr 2100.00 7056.10 7060.70 7060.51 7061.64 0.004965 8.86 312.08 123.99 0.77

CLOMR CL 5220    100yr 2600.00 7056.10 7061.11 7060.87 7062.15 0.004947 9.43 364.10 127.30 0.78

CLOMR CL 5220    500yr 3800.00 7056.10 7061.97 7063.22 0.004927 10.56 476.19 134.16 0.80

CLOMR CL 5170    10yr 1200.00 7055.85 7059.56 7059.47 7060.31 0.004996 7.56 204.54 116.84 0.74

CLOMR CL 5170    50yr 2100.00 7055.85 7060.45 7060.26 7061.39 0.004960 8.86 312.20 124.00 0.77

CLOMR CL 5170    100yr 2600.00 7055.85 7060.87 7061.90 0.004937 9.42 364.35 127.32 0.78

CLOMR CL 5170    500yr 3800.00 7055.85 7061.72 7062.97 0.004914 10.55 476.65 134.19 0.80

CLOMR CL 5060    10yr 1200.00 7055.30 7059.01 7058.92 7059.76 0.004982 7.55 204.76 116.86 0.74

CLOMR CL 5060    50yr 2100.00 7055.30 7059.92 7060.84 0.004870 8.80 314.26 124.13 0.76

CLOMR CL 5060    100yr 2600.00 7055.30 7060.34 7061.35 0.004832 9.35 367.15 127.49 0.77

CLOMR CL 5060    500yr 3800.00 7055.30 7061.21 7062.43 0.004784 10.45 481.11 134.45 0.79

CLOMR CL 4945    10yr 1200.00 7054.73 7058.52 7058.35 7059.20 0.004460 7.26 213.86 117.48 0.70

CLOMR CL 4945    50yr 2100.00 7054.73 7059.43 7060.29 0.004431 8.52 325.14 124.83 0.73

CLOMR CL 4945    100yr 2600.00 7054.73 7059.86 7060.81 0.004425 9.07 378.76 128.22 0.74

CLOMR CL 4945    500yr 3800.00 7054.73 7060.72 7061.89 0.004479 10.22 492.30 135.12 0.77

CLOMR CL 4840    10yr 1200.00 7054.20 7057.82 7057.82 7058.65 0.005656 7.90 194.66 116.17 0.78

CLOMR CL 4840    50yr 2100.00 7054.20 7058.61 7058.61 7059.72 0.006140 9.56 288.93 122.49 0.85

CLOMR CL 4840    100yr 2600.00 7054.20 7058.97 7058.97 7060.22 0.006366 10.30 332.79 125.32 0.88

CLOMR CL 4840    500yr 3800.00 7054.20 7059.73 7059.73 7061.28 0.006558 11.66 430.83 131.43 0.91

CLOMR CL 4790    10yr 1200.00 7053.95 7057.19 7057.19 7057.90 0.013480 7.06 191.37 133.16 0.79

CLOMR CL 4790    50yr 2100.00 7053.95 7057.85 7057.85 7058.80 0.014150 8.44 279.94 138.38 0.84

CLOMR CL 4790    100yr 2600.00 7053.95 7058.16 7058.16 7059.23 0.014158 8.98 323.02 140.84 0.85

CLOMR CL 4790    500yr 3800.00 7053.95 7058.77 7058.77 7060.15 0.014583 10.15 410.69 145.74 0.89

CLOMR CL 4750    10yr 1200.00 7046.00 7052.46 7052.55 0.000595 2.45 545.58 158.89 0.19

CLOMR CL 4750    50yr 2100.00 7046.00 7053.51 7053.65 0.000828 3.26 716.14 167.26 0.23

CLOMR CL 4750    100yr 2600.00 7046.00 7054.00 7054.17 0.000919 3.60 798.93 171.18 0.24

CLOMR CL 4750    500yr 3800.00 7046.00 7055.02 7055.27 0.001070 4.26 978.25 178.16 0.27

CLOMR CL 4721    10yr 1200.00 7046.00 7052.21 7052.50 0.001026 4.67 329.67 120.89 0.36

CLOMR CL 4721    50yr 2100.00 7046.00 7053.09 7053.58 0.001535 6.32 438.70 127.90 0.45

CLOMR CL 4721    100yr 2600.00 7046.00 7053.50 7054.09 0.001749 7.04 491.38 131.16 0.48

CLOMR CL 4721    500yr 3800.00 7046.00 7054.34 7055.17 0.002137 8.43 605.43 137.94 0.54

CLOMR CL 4720    10yr 1200.00 7048.00 7051.70 7051.62 7052.46 0.005007 7.56 204.37 116.83 0.74

CLOMR CL 4720    50yr 2100.00 7048.00 7052.60 7052.41 7053.54 0.004981 8.87 311.71 123.96 0.77

CLOMR CL 4720    100yr 2600.00 7048.00 7053.01 7052.77 7054.05 0.004959 9.44 363.79 127.28 0.78

CLOMR CL 4720    500yr 3800.00 7048.00 7053.87 7055.12 0.004937 10.57 475.86 134.14 0.80

CLOMR CL 4670    10yr 1200.00 7047.75 7051.45 7051.37 7052.20 0.005017 7.57 204.19 116.82 0.74

CLOMR CL 4670    50yr 2100.00 7047.75 7052.35 7052.16 7053.29 0.004973 8.87 311.89 123.98 0.77

CLOMR CL 4670    100yr 2600.00 7047.75 7052.76 7053.80 0.004944 9.43 364.16 127.30 0.78

CLOMR CL 4670    500yr 3800.00 7047.75 7053.62 7054.87 0.004921 10.56 476.39 134.17 0.80

CLOMR CL 4570    10yr 1200.00 7047.25 7050.96 7050.87 7051.71 0.004996 7.56 204.54 116.84 0.74

CLOMR CL 4570    50yr 2100.00 7047.25 7051.87 7052.79 0.004878 8.81 314.07 124.12 0.76

CLOMR CL 4570    100yr 2600.00 7047.25 7052.29 7053.30 0.004839 9.36 366.96 127.48 0.77

CLOMR CL 4570    500yr 3800.00 7047.25 7053.16 7054.38 0.004782 10.45 481.18 134.46 0.79

CLOMR CL 4450    10yr 1200.00 7046.65 7050.44 7050.27 7051.12 0.004439 7.25 214.26 117.51 0.70

CLOMR CL 4450    50yr 2100.00 7046.65 7051.36 7052.22 0.004406 8.50 325.81 124.87 0.73

CLOMR CL 4450    100yr 2600.00 7046.65 7051.78 7052.73 0.004401 9.05 379.51 128.27 0.74

CLOMR CL 4450    500yr 3800.00 7046.65 7052.65 7053.81 0.004449 10.19 493.49 135.19 0.76

CLOMR CL 4340    10yr 1200.00 7046.10 7049.72 7049.72 7050.55 0.005645 7.90 194.81 116.18 0.78

CLOMR CL 4340    50yr 2100.00 7046.10 7050.51 7050.51 7051.62 0.006141 9.56 288.91 122.48 0.85

CLOMR CL 4340    100yr 2600.00 7046.10 7050.87 7050.87 7052.12 0.006367 10.31 332.77 125.32 0.88

CLOMR CL 4340    500yr 3800.00 7046.10 7051.63 7051.63 7053.18 0.006570 11.67 430.55 131.41 0.92

CLOMR CL 4290    10yr 1200.00 7045.85 7049.09 7049.09 7049.80 0.013603 7.09 190.71 133.11 0.79

CLOMR CL 4290    50yr 2100.00 7045.85 7049.75 7049.75 7050.70 0.014143 8.44 279.99 138.38 0.84

CLOMR CL 4290    100yr 2600.00 7045.85 7050.06 7050.06 7051.13 0.014152 8.98 323.07 140.84 0.85

CLOMR CL 4290    500yr 3800.00 7045.85 7050.67 7050.67 7052.05 0.014578 10.15 410.74 145.74 0.89

CLOMR CL 4250    10yr 1200.00 7037.80 7044.26 7044.35 0.000595 2.45 545.58 158.89 0.19

CLOMR CL 4250    50yr 2100.00 7037.80 7045.31 7045.45 0.000828 3.26 716.14 167.26 0.23

CLOMR CL 4250    100yr 2600.00 7037.80 7045.80 7045.97 0.000920 3.61 798.60 171.16 0.24

CLOMR CL 4250    500yr 3800.00 7037.80 7046.82 7047.07 0.001061 4.25 976.76 174.73 0.27

CLOMR CL 4221    10yr 1200.00 7037.80 7044.01 7044.30 0.001026 4.67 329.67 120.89 0.36

CLOMR CL 4221    50yr 2100.00 7037.80 7044.89 7045.38 0.001535 6.32 438.70 127.90 0.45

CLOMR CL 4221    100yr 2600.00 7037.80 7045.29 7045.89 0.001752 7.04 491.06 131.14 0.48
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HEC-RAS  Plan: PP Profiles   River: Sand Creek   Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

CLOMR CL 4221    500yr 3800.00 7037.80 7046.14 7046.96 0.002143 8.43 604.82 137.90 0.54

CLOMR CL 4220    10yr 1200.00 7039.80 7043.50 7043.42 7044.25 0.005003 7.56 204.42 116.84 0.74

CLOMR CL 4220    50yr 2100.00 7039.80 7044.39 7044.21 7045.34 0.005003 8.89 311.23 123.93 0.77

CLOMR CL 4220    100yr 2600.00 7039.80 7044.80 7044.56 7045.85 0.004995 9.46 362.86 127.22 0.78

CLOMR CL 4220    500yr 3800.00 7039.80 7045.66 7046.92 0.004984 10.60 474.29 134.05 0.81

CLOMR CL 4170    10yr 1200.00 7039.55 7043.25 7043.17 7044.00 0.005010 7.57 204.31 116.83 0.74

CLOMR CL 4170    50yr 2100.00 7039.55 7044.14 7043.96 7045.09 0.005003 8.89 311.23 123.93 0.77

CLOMR CL 4170    100yr 2600.00 7039.55 7044.55 7044.31 7045.60 0.004992 9.46 362.92 127.23 0.78

CLOMR CL 4170    500yr 3800.00 7039.55 7045.41 7046.67 0.004980 10.60 474.42 134.05 0.81

CLOMR CL 4025    10yr 1200.00 7038.83 7042.54 7042.45 7043.29 0.005000 7.56 204.48 116.84 0.74

CLOMR CL 4025    50yr 2100.00 7038.83 7043.43 7043.24 7044.37 0.004971 8.87 311.95 123.98 0.77

CLOMR CL 4025    100yr 2600.00 7038.83 7043.84 7044.88 0.004949 9.43 364.04 127.30 0.78

CLOMR CL 4025    500yr 3800.00 7038.83 7044.70 7045.95 0.004923 10.56 476.32 134.17 0.80

CLOMR CL 3900    10yr 1200.00 7038.20 7041.91 7041.82 7042.66 0.004939 7.53 205.47 116.91 0.74

CLOMR CL 3900    50yr 2100.00 7038.20 7042.82 7043.74 0.004844 8.79 314.89 124.17 0.76

CLOMR CL 3900    100yr 2600.00 7038.20 7043.25 7044.26 0.004749 9.30 369.42 127.64 0.77

CLOMR CL 3900    500yr 3800.00 7038.20 7044.11 7045.33 0.004758 10.43 482.06 134.51 0.79

CLOMR CL 3789    10yr 1200.00 7037.65 7041.43 7041.27 7042.12 0.004491 7.28 213.29 117.44 0.70

CLOMR CL 3789    50yr 2100.00 7037.65 7042.35 7043.21 0.004463 8.54 324.28 124.77 0.73

CLOMR CL 3789    100yr 2600.00 7037.65 7042.80 7043.74 0.004318 8.99 382.08 128.43 0.73

CLOMR CL 3789    500yr 3800.00 7037.65 7043.64 7044.81 0.004488 10.22 491.97 135.10 0.77

CLOMR CL 3640    10yr 1200.00 7036.90 7040.51 7040.51 7041.35 0.005731 7.94 193.62 185.69 0.79

CLOMR CL 3640    50yr 2100.00 7036.90 7041.32 7041.32 7042.42 0.006072 9.52 290.11 196.69 0.84

CLOMR CL 3640    100yr 2600.00 7036.90 7041.64 7041.64 7042.92 0.006546 10.41 329.47 200.99 0.89

CLOMR CL 3640    500yr 3800.00 7036.90 7042.45 7042.45 7043.98 0.006457 11.60 433.18 211.88 0.91

CLOMR CL 3590    10yr 1200.00 7036.65 7039.93 7039.93 7040.60 0.012668 6.91 196.06 227.62 0.76

CLOMR CL 3590    50yr 2100.00 7036.65 7040.58 7040.58 7041.50 0.013423 8.28 285.79 248.12 0.82

CLOMR CL 3590    100yr 2600.00 7036.65 7040.88 7040.88 7041.93 0.013727 8.88 327.61 257.66 0.84

CLOMR CL 3590    500yr 3800.00 7036.65 7041.52 7041.52 7042.84 0.013717 9.93 421.48 277.11 0.86

CLOMR CL 3550    10yr 1200.00 7027.70 7034.16 7030.47 7034.25 0.000594 2.45 545.68 158.90 0.19

CLOMR CL 3550    50yr 2100.00 7027.70 7035.21 7031.57 7035.35 0.000826 3.26 716.58 167.29 0.23

CLOMR CL 3550    100yr 2600.00 7027.70 7035.70 7032.09 7035.88 0.000917 3.60 799.46 171.20 0.24

CLOMR CL 3550    500yr 3800.00 7027.70 7036.73 7033.44 7036.98 0.001090 4.31 992.98 335.51 0.27

CLOMR CL 3521    10yr 1200.00 7027.70 7033.91 7031.51 7034.20 0.001025 4.67 329.75 120.90 0.36

CLOMR CL 3521    50yr 2100.00 7027.70 7034.79 7033.47 7035.29 0.001530 6.31 439.28 127.94 0.45

CLOMR CL 3521    100yr 2600.00 7027.70 7035.20 7033.94 7035.80 0.001743 7.03 491.98 131.20 0.48

CLOMR CL 3521    500yr 3800.00 7027.70 7036.06 7034.80 7036.88 0.002117 8.40 607.55 311.48 0.54

CLOMR CL 3520    10yr 1200.00 7029.70 7033.43 7033.33 7034.16 0.004853 7.48 206.90 117.01 0.73

CLOMR CL 3520    50yr 2100.00 7029.70 7034.32 7034.13 7035.24 0.004867 8.80 314.34 124.14 0.76

CLOMR CL 3520    100yr 2600.00 7029.70 7034.73 7034.42 7035.75 0.004859 9.37 366.43 127.45 0.77

CLOMR CL 3520    500yr 3800.00 7029.70 7035.61 7035.26 7036.83 0.004769 10.44 481.66 134.49 0.79

CLOMR CL 3470    10yr 1200.00 7029.45 7033.18 7033.08 7033.91 0.004850 7.48 206.95 117.01 0.73

CLOMR CL 3470    50yr 2100.00 7029.45 7034.08 7033.88 7034.99 0.004818 8.77 315.49 124.21 0.76

CLOMR CL 3470    100yr 2600.00 7029.45 7034.49 7034.24 7035.50 0.004834 9.35 367.11 127.49 0.77

CLOMR CL 3470    500yr 3800.00 7029.45 7035.38 7035.00 7036.59 0.004693 10.38 484.36 134.65 0.78

CLOMR CL 3420    10yr 1200.00 7029.20 7032.83 7032.83 7033.65 0.005563 7.85 195.96 116.26 0.78

CLOMR CL 3420    50yr 2100.00 7029.20 7033.64 7033.64 7034.72 0.005972 9.46 291.86 122.68 0.84

CLOMR CL 3420    100yr 2600.00 7029.20 7034.00 7034.00 7035.22 0.006167 10.19 336.59 125.56 0.86

CLOMR CL 3420    500yr 3800.00 7029.20 7034.70 7034.70 7036.28 0.006742 11.78 426.66 131.18 0.93

CLOMR CL 3370    10yr 1200.00 7028.95 7032.21 7032.21 7032.97 0.006339 7.29 192.94 153.24 0.81

CLOMR CL 3370    50yr 2100.00 7028.95 7032.95 7032.95 7033.96 0.006430 8.72 294.85 168.04 0.85

CLOMR CL 3370    100yr 2600.00 7028.95 7033.29 7033.29 7034.43 0.006546 9.39 341.52 174.69 0.87

CLOMR CL 3370    500yr 3800.00 7028.95 7033.98 7033.98 7035.40 0.006696 10.68 441.97 184.42 0.91

CLOMR CL 3330    10yr 1200.00 7021.00 7027.46 7023.77 7027.55 0.000594 2.45 545.89 158.91 0.19

CLOMR CL 3330    50yr 2100.00 7021.00 7028.52 7024.87 7028.66 0.000822 3.25 717.77 189.94 0.23

CLOMR CL 3330    100yr 2600.00 7021.00 7029.01 7025.39 7029.19 0.000911 3.59 801.27 204.19 0.24

CLOMR CL 3330    500yr 3800.00 7021.00 7030.04 7026.73 7030.29 0.001048 4.23 980.72 219.98 0.26

CLOMR CL 3301    10yr 1200.00 7021.00 7027.21 7024.81 7027.50 0.001024 4.67 329.96 176.17 0.36

CLOMR CL 3301    50yr 2100.00 7021.00 7028.10 7026.75 7028.59 0.001518 6.30 440.57 197.35 0.44

CLOMR CL 3301    100yr 2600.00 7021.00 7028.52 7027.23 7029.11 0.001725 7.00 494.01 203.28 0.48

CLOMR CL 3301    500yr 3800.00 7021.00 7029.38 7028.10 7030.19 0.002094 8.36 610.08 215.71 0.54

CLOMR CL 3300    10yr 1200.00 7023.00 7026.74 7026.61 7027.46 0.004734 7.41 208.93 162.70 0.72

CLOMR CL 3300    50yr 2100.00 7023.00 7027.66 7027.42 7028.55 0.004648 8.66 319.60 187.58 0.75

CLOMR CL 3300    100yr 2600.00 7023.00 7028.08 7027.79 7029.07 0.004619 9.21 373.07 197.06 0.76
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HEC-RAS  Plan: PP Profiles   River: Sand Creek   Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

CLOMR CL 3300    500yr 3800.00 7023.00 7028.96 7028.55 7030.15 0.004600 10.31 487.75 209.63 0.78

CLOMR CL 3250    10yr 1200.00 7022.75 7026.54 7026.36 7027.22 0.004427 7.24 214.49 132.46 0.70

CLOMR CL 3250    50yr 2100.00 7022.75 7027.46 7027.17 7028.32 0.004399 8.49 325.99 143.36 0.73

CLOMR CL 3250    100yr 2600.00 7022.75 7027.89 7027.52 7028.83 0.004388 9.04 379.89 148.40 0.74

CLOMR CL 3250    500yr 3800.00 7022.75 7028.75 7028.25 7029.91 0.004438 10.19 493.88 158.96 0.76

CLOMR CL 3140    10yr 1200.00 7022.20 7025.82 7025.82 7026.65 0.005656 7.90 194.66 116.17 0.78

CLOMR CL 3140    50yr 2100.00 7022.20 7026.61 7026.61 7027.72 0.006136 9.55 288.99 122.49 0.85

CLOMR CL 3140    100yr 2600.00 7022.20 7026.96 7026.96 7028.22 0.006369 10.31 332.73 125.32 0.88

CLOMR CL 3140    500yr 3800.00 7022.20 7027.73 7027.73 7029.28 0.006575 11.67 430.45 131.41 0.92

CLOMR CL 3090    10yr 1200.00 7021.95 7025.19 7025.19 7025.90 0.013480 7.06 191.37 133.16 0.79

CLOMR CL 3090    50yr 2100.00 7021.95 7025.85 7025.85 7026.80 0.014150 8.44 279.94 138.38 0.84

CLOMR CL 3090    100yr 2600.00 7021.95 7026.16 7026.16 7027.23 0.014158 8.98 323.02 140.84 0.85

CLOMR CL 3090    500yr 3800.00 7021.95 7026.77 7026.77 7028.15 0.014583 10.15 410.69 145.74 0.89

CLOMR CL 3050    10yr 1200.00 7014.00 7020.46 7020.55 0.000595 2.45 545.58 158.89 0.19

CLOMR CL 3050    50yr 2100.00 7014.00 7021.51 7021.65 0.000828 3.26 716.22 167.27 0.23

CLOMR CL 3050    100yr 2600.00 7014.00 7022.00 7022.17 0.000918 3.60 799.18 171.19 0.24

CLOMR CL 3050    500yr 3800.00 7014.00 7023.03 7023.27 0.001059 4.24 977.72 174.80 0.27

CLOMR CL 3021    10yr 1200.00 7014.00 7020.21 7020.50 0.001026 4.67 329.67 120.89 0.36

CLOMR CL 3021    50yr 2100.00 7014.00 7021.09 7021.59 0.001534 6.32 438.88 127.91 0.45

CLOMR CL 3021    100yr 2600.00 7014.00 7021.50 7022.10 0.001747 7.03 491.64 131.17 0.48

CLOMR CL 3021    500yr 3800.00 7014.00 7022.35 7023.17 0.002131 8.42 606.10 137.98 0.54

CLOMR CL 3020    10yr 1200.00 7016.00 7019.70 7019.62 7020.45 0.005038 7.58 203.85 116.80 0.74

CLOMR CL 3020    50yr 2100.00 7016.00 7020.60 7020.41 7021.54 0.004944 8.85 312.56 124.02 0.77

CLOMR CL 3020    100yr 2600.00 7016.00 7021.02 7022.05 0.004916 9.41 364.91 127.35 0.78

CLOMR CL 3020    500yr 3800.00 7016.00 7021.89 7023.13 0.004869 10.52 478.16 134.28 0.80

CLOMR CL 2970    10yr 1200.00 7015.75 7019.45 7019.37 7020.20 0.005067 7.60 203.40 116.77 0.75

CLOMR CL 2970    50yr 2100.00 7015.75 7020.36 7021.29 0.004925 8.84 312.98 124.05 0.77

CLOMR CL 2970    100yr 2600.00 7015.75 7020.77 7021.80 0.004892 9.39 365.53 127.39 0.78

CLOMR CL 2970    500yr 3800.00 7015.75 7021.64 7022.88 0.004839 10.49 479.21 134.34 0.79

CLOMR CL 2850    10yr 1200.00 7015.15 7018.95 7019.62 0.004352 7.20 215.93 117.62 0.69

CLOMR CL 2850    50yr 2100.00 7015.15 7019.86 7020.72 0.004392 8.49 326.17 124.89 0.73

CLOMR CL 2850    100yr 2600.00 7015.15 7020.28 7021.23 0.004423 9.07 378.82 128.22 0.74

CLOMR CL 2850    500yr 3800.00 7015.15 7021.15 7022.31 0.004447 10.19 493.55 135.19 0.76

CLOMR CL 2740    10yr 1200.00 7014.60 7018.21 7018.21 7019.05 0.005731 7.94 193.62 185.82 0.79

CLOMR CL 2740    50yr 2100.00 7014.60 7019.02 7019.02 7020.12 0.006092 9.53 289.75 201.05 0.85

CLOMR CL 2740    100yr 2600.00 7014.60 7019.38 7019.38 7020.62 0.006238 10.23 335.22 207.97 0.87

CLOMR CL 2740    500yr 3800.00 7014.60 7020.14 7020.14 7021.68 0.006501 11.63 432.15 222.22 0.91

CLOMR CL 2690    10yr 1200.00 7014.35 7017.60 7017.60 7018.30 0.013231 7.02 192.72 188.15 0.78

CLOMR CL 2690    50yr 2100.00 7014.35 7018.24 7018.24 7019.20 0.014254 8.46 279.24 198.25 0.84

CLOMR CL 2690    100yr 2600.00 7014.35 7018.56 7018.56 7019.63 0.013999 8.94 324.24 203.47 0.84

CLOMR CL 2690    500yr 3800.00 7014.35 7019.22 7019.22 7020.55 0.013794 9.96 418.22 213.90 0.86

CLOMR CL 2650    10yr 1200.00 7006.73 7013.19 7013.28 0.000595 2.45 545.58 158.89 0.19

CLOMR CL 2650    50yr 2100.00 7006.73 7014.24 7014.38 0.000828 3.26 716.22 167.27 0.23

CLOMR CL 2650    100yr 2600.00 7006.73 7014.73 7014.90 0.000917 3.60 799.35 171.20 0.24

CLOMR CL 2650    500yr 3800.00 7006.73 7015.80 7016.04 0.001033 4.21 985.26 174.95 0.26

CLOMR CL 2621    10yr 1200.00 7006.73 7012.94 7013.23 0.001026 4.67 329.67 120.89 0.36

CLOMR CL 2621    50yr 2100.00 7006.73 7013.82 7014.32 0.001534 6.32 438.88 127.91 0.45

CLOMR CL 2621    100yr 2600.00 7006.73 7014.23 7014.83 0.001745 7.03 491.76 131.18 0.48

CLOMR CL 2621    500yr 3800.00 7006.73 7015.14 7015.94 0.002056 8.32 614.97 139.28 0.53

CLOMR CL 2620    10yr 1200.00 7008.73 7012.43 7012.35 7013.18 0.005042 7.58 203.79 116.79 0.74

CLOMR CL 2620    50yr 2100.00 7008.73 7013.33 7013.14 7014.27 0.004944 8.85 312.56 124.02 0.77

CLOMR CL 2620    100yr 2600.00 7008.73 7013.75 7014.78 0.004902 9.40 365.28 127.38 0.78

CLOMR CL 2620    500yr 3800.00 7008.73 7014.78 7015.91 0.004289 10.06 499.83 135.56 0.75

CLOMR CL 2570    10yr 1200.00 7008.48 7012.18 7012.10 7012.93 0.005067 7.60 203.40 116.77 0.75

CLOMR CL 2570    50yr 2100.00 7008.48 7013.09 7014.02 0.004925 8.84 312.98 124.05 0.77

CLOMR CL 2570    100yr 2600.00 7008.48 7013.51 7014.53 0.004874 9.38 366.03 127.42 0.77

CLOMR CL 2570    500yr 3800.00 7008.48 7014.60 7015.68 0.004053 9.87 509.78 136.15 0.73

CLOMR CL 2470    10yr 1200.00 7007.98 7011.73 7012.44 0.004659 7.37 210.25 117.23 0.72

CLOMR CL 2470    50yr 2100.00 7007.98 7012.67 7013.54 0.004501 8.56 323.31 124.71 0.73

CLOMR CL 2470    100yr 2600.00 7007.98 7013.10 7014.06 0.004461 9.09 377.70 128.15 0.74

CLOMR CL 2470    500yr 3800.00 7007.98 7014.32 7015.28 0.003438 9.32 539.89 137.91 0.68

CLOMR CL 2350    10yr 1200.00 7007.38 7011.00 7011.00 7011.83 0.005649 7.90 194.75 116.17 0.78

CLOMR CL 2350    50yr 2100.00 7007.38 7011.79 7011.79 7012.90 0.006134 9.55 289.03 122.49 0.85

CLOMR CL 2350    100yr 2600.00 7007.38 7012.15 7012.15 7013.40 0.006367 10.31 332.77 125.32 0.88
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HEC-RAS  Plan: PP Profiles   River: Sand Creek   Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

CLOMR CL 2350    500yr 3800.00 7007.38 7014.00 7014.88 0.003020 9.01 580.30 155.13 0.64

CLOMR CL 2300    10yr 1200.00 7007.13 7010.37 7010.37 7011.15 0.006556 7.37 190.25 133.09 0.82

CLOMR CL 2300    50yr 2100.00 7007.13 7011.10 7011.10 7012.14 0.006707 8.85 290.35 138.97 0.87

CLOMR CL 2300    100yr 2600.00 7007.13 7011.44 7011.44 7012.61 0.006761 9.49 337.62 141.67 0.88

CLOMR CL 2300    500yr 3800.00 7007.13 7014.14 7014.66 0.001586 6.69 776.21 232.41 0.47

CLOMR CL 2260    10yr 1200.00 6999.18 7007.05 7007.10 0.000113 1.88 777.05 170.15 0.13

CLOMR CL 2260    50yr 2100.00 6999.18 7009.87 7009.92 0.000084 2.04 1293.01 195.82 0.12

CLOMR CL 2260    100yr 2600.00 6999.18 7011.27 7011.32 0.000075 2.10 1574.84 208.80 0.11

CLOMR CL 2260    500yr 3800.00 6999.18 7014.46 7014.51 0.000056 2.16 2288.77 235.65 0.10

CLOMR CL 2231    10yr 1200.00 6999.18 7006.98 7007.08 0.000303 3.02 531.22 133.57 0.20

CLOMR CL 2231    50yr 2100.00 6999.18 7009.82 7009.92 0.000191 3.01 932.06 147.60 0.17

CLOMR CL 2231    100yr 2600.00 6999.18 7011.21 7011.31 0.000175 3.15 1154.83 175.67 0.17

CLOMR CL 2231    500yr 3800.00 6999.18 7014.42 7014.51 0.000120 3.08 1829.54 233.51 0.14

CLOMR CL 2230    10yr 1200.00 7001.18 7006.95 7007.08 0.000534 3.43 462.57 133.35 0.26

CLOMR CL 2230    50yr 2100.00 7001.18 7009.81 7009.92 0.000257 3.18 865.62 147.54 0.20

CLOMR CL 2230    100yr 2600.00 7001.18 7011.20 7011.31 0.000224 3.29 1088.46 175.50 0.19

CLOMR CL 2230    500yr 3800.00 7001.18 7014.41 7014.51 0.000140 3.16 1763.85 233.50 0.16

CLOMR CL 2200    10yr 1200.00 7001.12 7006.94 7007.06 0.000514 3.39 468.87 133.72 0.26

CLOMR CL 2200    50yr 2100.00 7001.12 7009.80 7009.91 0.000253 3.17 873.04 149.16 0.19

CLOMR CL 2200    100yr 2600.00 7001.12 7011.20 7011.30 0.000212 3.21 1092.19 165.93 0.18

CLOMR CL 2200    500yr 3800.00 7001.12 7014.41 7014.50 0.000141 3.18 1690.35 206.80 0.16

CLOMR CL 2136    10yr 1200.00 7000.99 7006.94 7007.02 0.000301 2.58 581.45 154.83 0.20

CLOMR CL 2136    50yr 2100.00 7000.99 7009.81 7009.88 0.000162 2.53 1075.01 189.04 0.16

CLOMR CL 2136    100yr 2600.00 7000.99 7011.21 7011.28 0.000131 2.53 1350.99 205.79 0.14

CLOMR CL 2136    500yr 3800.00 7000.99 7014.42 7014.49 0.000083 2.45 2050.54 225.10 0.12

CLOMR CL 2086    10yr 1200.00 7000.89 7006.53 7004.45 7006.96 0.001374 5.41 234.35 53.92 0.42

CLOMR CL 2086    50yr 2100.00 7000.89 7009.28 7005.71 7009.82 0.000967 6.04 369.23 53.94 0.38

CLOMR CL 2086    100yr 2600.00 7000.89 7010.62 7006.29 7011.21 0.000872 6.36 434.52 53.94 0.37

CLOMR CL 2086    500yr 3800.00 7000.89 7013.71 7007.60 7014.41 0.000701 6.91 585.80 53.96 0.35

CLOMR CL 2050    Bridge

CLOMR CL 1992    10yr 1200.00 7000.70 7004.79 7004.20 7005.79 0.004936 8.10 152.62 44.92 0.75

CLOMR CL 1992    50yr 2100.00 7000.70 7005.55 7005.55 7007.61 0.007888 11.63 186.81 44.93 0.98

CLOMR CL 1992    100yr 2600.00 7000.70 7006.12 7006.12 7008.56 0.008020 12.71 212.10 44.94 1.01

CLOMR CL 1992    500yr 3800.00 7000.70 7007.58 7007.58 7010.64 0.007129 14.24 277.81 44.95 0.99

CLOMR CL 1942    10yr 1200.00 7000.60 7004.94 7005.33 0.002176 5.62 280.38 121.93 0.50

CLOMR CL 1942    50yr 2100.00 7000.60 7005.96 7006.49 0.002331 6.80 408.46 130.06 0.54

CLOMR CL 1942    100yr 2600.00 7000.60 7006.42 7007.03 0.002399 7.32 469.72 133.77 0.56

CLOMR CL 1942    500yr 3800.00 7000.60 7007.38 7008.15 0.002532 8.40 601.35 142.13 0.59

CLOMR CL 1847    10yr 1200.00 7000.41 7004.72 7005.12 0.002261 5.70 276.47 121.67 0.51

CLOMR CL 1847    50yr 2100.00 7000.41 7005.71 7006.26 0.002458 6.92 400.88 129.59 0.56

CLOMR CL 1847    100yr 2600.00 7000.41 7006.16 7006.79 0.002538 7.47 460.55 133.23 0.57

CLOMR CL 1847    500yr 3800.00 7000.41 7007.10 7007.90 0.002675 8.55 588.85 140.46 0.60

CLOMR CL 1755    10yr 1200.00 7000.23 7004.47 7004.90 0.002447 5.86 268.51 121.14 0.53

CLOMR CL 1755    50yr 2100.00 7000.23 7005.42 7006.02 0.002709 7.16 387.36 128.75 0.58

CLOMR CL 1755    100yr 2600.00 7000.23 7005.86 7006.54 0.002809 7.74 444.45 132.25 0.60

CLOMR CL 1755    500yr 3800.00 7000.23 7006.76 7007.63 0.003010 8.91 566.30 140.18 0.64

CLOMR CL 1640    10yr 1200.00 7000.00 7003.62 7003.62 7004.45 0.005649 7.90 194.75 116.17 0.78

CLOMR CL 1640    50yr 2100.00 7000.00 7004.41 7004.41 7005.52 0.006134 9.55 289.03 122.49 0.85

CLOMR CL 1640    100yr 2600.00 7000.00 7004.77 7004.77 7006.02 0.006367 10.31 332.77 125.32 0.88

CLOMR CL 1640    500yr 3800.00 7000.00 7005.53 7005.53 7007.08 0.006573 11.67 430.48 131.41 0.92

CLOMR CL 1590    10yr 1200.00 6999.90 7003.14 7003.14 7003.85 0.013603 7.09 190.71 133.11 0.79

CLOMR CL 1590    50yr 2100.00 6999.90 7003.80 7003.80 7004.75 0.014143 8.44 279.99 138.38 0.84

CLOMR CL 1590    100yr 2600.00 6999.90 7004.11 7004.11 7005.18 0.014152 8.98 323.07 140.84 0.85

CLOMR CL 1590    500yr 3800.00 6999.90 7004.72 7004.72 7006.10 0.014578 10.15 410.74 145.74 0.89

CLOMR CL 1550    10yr 1200.00 6992.12 6998.88 6998.95 0.000467 2.25 593.50 161.29 0.17

CLOMR CL 1550    50yr 2100.00 6992.12 7000.02 7000.14 0.000640 2.98 781.51 170.36 0.20

CLOMR CL 1550    100yr 2600.00 6992.12 7000.54 7000.69 0.000708 3.29 872.02 174.30 0.21

CLOMR CL 1550    500yr 3800.00 6992.12 7001.66 7001.87 0.000807 3.86 1070.45 179.08 0.23

CLOMR CL 1521    10yr 1200.00 6992.12 6998.69 6998.92 0.000753 4.18 373.87 123.78 0.31

CLOMR CL 1521    50yr 2100.00 6992.12 6999.72 7000.09 0.001062 5.54 504.87 131.98 0.38

CLOMR CL 1521    100yr 2600.00 6992.12 7000.19 7000.63 0.001189 6.13 568.01 135.75 0.40

CLOMR CL 1521    500yr 3800.00 6992.12 7001.20 7001.80 0.001401 7.26 710.68 146.83 0.45

CLOMR CL 1520    10yr 1200.00 6994.12 6998.55 6998.90 0.001966 5.42 291.00 122.62 0.48
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HEC-RAS  Plan: PP Profiles   River: Sand Creek   Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

CLOMR CL 1520    50yr 2100.00 6994.12 6999.58 7000.07 0.002132 6.59 421.45 130.86 0.52

CLOMR CL 1520    100yr 2600.00 6994.12 7000.05 7000.62 0.002197 7.11 484.33 134.64 0.54

CLOMR CL 1520    500yr 3800.00 6994.12 7001.07 7001.78 0.002274 8.10 626.42 145.24 0.56

CLOMR CL 1470    10yr 1200.00 6994.02 6998.45 6998.81 0.001961 5.42 291.24 122.64 0.48

CLOMR CL 1470    50yr 2100.00 6994.02 6999.47 6999.96 0.002155 6.61 419.92 130.76 0.52

CLOMR CL 1470    100yr 2600.00 6994.02 6999.93 7000.50 0.002229 7.14 481.90 134.50 0.54

CLOMR CL 1470    500yr 3800.00 6994.02 7000.88 7001.66 0.002526 8.46 616.94 157.67 0.59

CLOMR CL 1210    10yr 1200.00 6993.50 6997.12 6997.12 6997.95 0.005645 7.90 194.81 116.18 0.78

CLOMR CL 1210    50yr 2100.00 6993.50 6997.91 6997.91 6999.02 0.006137 9.55 288.97 122.49 0.85

CLOMR CL 1210    100yr 2600.00 6993.50 6998.27 6998.27 6999.52 0.006367 10.31 332.77 125.32 0.88

CLOMR CL 1210    500yr 3800.00 6993.50 6999.03 6999.03 7000.58 0.006570 11.67 430.55 131.41 0.92

CLOMR CL 1160    10yr 1200.00 6993.40 6996.64 6996.64 6997.35 0.013603 7.09 190.71 133.11 0.79

CLOMR CL 1160    50yr 2100.00 6993.40 6997.30 6997.30 6998.25 0.014143 8.44 279.99 138.38 0.84

CLOMR CL 1160    100yr 2600.00 6993.40 6997.61 6997.61 6998.68 0.014152 8.98 323.07 140.84 0.85

CLOMR CL 1160    500yr 3800.00 6993.40 6998.22 6998.22 6999.60 0.014578 10.15 410.74 145.74 0.89

CLOMR CL 1120    10yr 1200.00 6986.68 6993.25 6993.33 0.000543 2.38 563.18 159.78 0.18

CLOMR CL 1120    50yr 2100.00 6986.68 6994.32 6994.45 0.000759 3.16 737.47 168.28 0.22

CLOMR CL 1120    100yr 2600.00 6986.68 6994.81 6994.98 0.000845 3.50 821.77 172.24 0.23

CLOMR CL 1120    500yr 3800.00 6986.68 6995.84 6996.07 0.000984 4.13 1001.29 175.31 0.26

CLOMR CL 1091    10yr 1200.00 6986.68 6993.03 6993.29 0.000911 4.48 346.29 121.99 0.34

CLOMR CL 1091    50yr 2100.00 6986.68 6993.94 6994.39 0.001347 6.03 461.27 129.31 0.42

CLOMR CL 1091    100yr 2600.00 6986.68 6994.37 6994.91 0.001532 6.71 516.59 132.69 0.45

CLOMR CL 1091    500yr 3800.00 6986.68 6995.24 6995.98 0.001876 8.04 635.28 139.67 0.51

CLOMR CL 1090    10yr 1200.00 6988.68 6992.78 6993.27 0.002923 6.24 251.34 120.01 0.58

CLOMR CL 1090    50yr 2100.00 6988.68 6993.68 6994.36 0.003264 7.65 362.63 127.21 0.63

CLOMR CL 1090    100yr 2600.00 6988.68 6994.10 6994.88 0.003379 8.25 416.57 130.56 0.65

CLOMR CL 1090    500yr 3800.00 6988.68 6994.96 6995.95 0.003593 9.47 531.65 137.43 0.69

CLOMR CL 1040    10yr 1200.00 6988.58 6992.19 6992.19 6993.03 0.005756 7.95 193.28 116.07 0.79

CLOMR CL 1040    50yr 2100.00 6988.58 6992.99 6992.99 6994.10 0.006137 9.55 288.97 122.49 0.85

CLOMR CL 1040    100yr 2600.00 6988.58 6993.35 6993.35 6994.60 0.006367 10.31 332.77 125.32 0.88

CLOMR CL 1040    500yr 3800.00 6988.58 6994.11 6994.11 6995.66 0.006568 11.67 430.61 131.41 0.91

CLOMR CL 644     10yr 1200.00 6982.63 6985.31 6984.70 6985.64 0.002795 4.64 266.20 141.52 0.58

CLOMR CL 644     50yr 2100.00 6982.63 6985.89 6985.33 6986.49 0.003621 6.25 349.90 146.99 0.68

CLOMR CL 644     100yr 2600.00 6982.63 6986.14 6985.64 6986.89 0.004052 7.03 386.90 148.81 0.73

CLOMR CL 644     500yr 3800.00 6982.63 6986.61 6986.30 6987.77 0.005123 8.76 457.40 151.36 0.85
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Provide modeling through the property line and downstream to DP 60A (downstream of proposed pond and diversion outfall).
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Appendix D 
 

Wetland Mitigation Plan 
Sterling Ranch 404 Permit 
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Appendix E 
 

Sand Creek DBPS Excerpts  



SAND CREEK DRAINAGE BASIN PLANNING STUDY 

PRELIMINARY DESIGN REPORT 

CITY OF COLORADO SPRINGS, EL PASO COUNTY, COLORADO 

PREPARED FOR: 

City of Colorado Springs 

Department of Comprehensive Planning, Development and Finance 
Engineering Division 

30S. Nevada 

Colorado Springs, Colorado 80903 

PREPARED BY: 

Kiowa Engineering Corporation 

1011 North Weber 

Co~radoSprings,C080903 
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Provide Section IV pages 40, 49, and VII 51-54 ... 
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