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y facilities are completed and accepted by El Paso County, Eesponsibility for the structures and roadways. The devor the cost to construct the bridges and drainageway facilitnage and bridge fees.  Reimbursement will be process3.3 of the Drainage Criteria Manual (DCM). The drainagained by the Sterling Ranch Metropolitan District. 
Ranch is a natural drainageway at his time that was shownaster Development Drainage Plan (MDDP). The MDDP ared into a trapezoidal channel section capable of conveyiMDDP.  The channel as proposed is a benched trapezoidal chhydraulic conditions and to conform with the Sterling Ranc section occurs at the crossings of the roadways.  At the ups

until accepted by
the County
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General Location and Description 

This report serves to summarize the design of thdges in the Sterling Ranch Development. It is proposeulder drops, 100-year capacity with benched overbank crling Ranch Road and at Briargate Boulevard.  Total lengproximately 8,900 lineal. The work along the drainagewahe south property line of the Sterling Ranch developmenoposed drainageway and bridge improvements lie withinhown on Figure 1. 

feet?

Sand Creek drainageway and for two to construct nineteen grouted sloping annel and clear span precast bridges at h of Sand Creek subject to the design is will begin approximately 200 feet north and ends at the north property line.  The El Paso County.   The location of the site 
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5. City of Colorado Springs Drainage Criteria Manua
6. The City of Colorado Springs and El Paso County

by the Federal Emergency Management Agency, e
7. Sterling Ranch Channel Improvements and 

Consultants, October 2015.  
8. Retreat at Timber Ridge, 2020  Reference 6 provides for the existing condition flooSand Creek subject to this design. The existing condition fdrawings. Because the bridge structure and channel stregulatory floodplain and floodway, a Conditional Letter ofto be processed through FEMA as part of gaining the necessaChapter 6 and Section 3.2.1 of Chapter 13 of ReferePaso County Board of County Commissioners Resolution 15

Final Drainage Report for

prings Drainage Criteria Manual, May 2
do Springs and El Paso County Flood I
ergency Management Agency, effective
Channel Improvements and Mitigat
ber 2015.  

Ridge, 2020 

es for the existing condition floodplain design. The existing condition floodplairidge structure and channel stabilizati
Filing No. 1
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plain within the design reach is well vegetated with native grasses that that exists on the floodplain overbanks and within the greater valley in ce of active invert degradation or bank sloughing except for the channel ion of future Sterling Ranch Road.  Current longitudinal slope along the  4.2 percent, with an average slop of 1.8 percent. There is presently no here is at some locations a small low flow channel that has formed and 
Provide a complete and thorough discussion on
Reference 2 including correlation of DBPS costs to
anticipated costs for each reach and item.

ized se of 
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used in the hydraulic design of the channel and bridge set forth in Reference 4, the low flow channel was sized , or 260 cubic feet per second.  quired for all future development is reflected in the use of s design. There is a good correlation between the FIS and t of Sand Creek subject to this design.  The future FSD’s perated and maintained facilities by the Sterling Ranch 
Address the effects of diversions
upstream of the confluence at DP 53. 
See comment letter.
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above the 100-year design water surface.  Tractive force calculations for the grassed overbwere carried out.  Permissible shear stress for native vegetation with Class B retardancethe vegetation present at the site, is 2.1 pounds per square foot.  Calculated shears strepounds per square foot.  All grass-lined overbank slopes will be temporarily cover wicontrol blanket and reseeded using native grass seed.        The existing drainageway will eventually degrade along the invert in turn causloughing to occur if grade control is not implemented.  Grouted sloping boulder drops areat 19 locations along the design alignment.  The drops range in vertical height from 6 to 7drop is 70-feet long and has a 30-foot stilling basin upstream of the sills.  The crests have to convey the 100-year design discharge.           

Nothing has changed based on EPC comments.



Subject: 
Page Index: 9
Date: 11/19/2020 1:07:15 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 9

0.2 -0

9 (5)

Subject: 
Page Index: 9
Date: 11/19/2020 1:07:47 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 9

Subject: Callout
Page Index: 9
Date: 11/19/2020 1:08:29 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 9

Model does not meet these?

Subject: Callout
Page Index: 9
Date: 11/19/2020 1:09:00 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 9

doesn't match plans

Subject: Cloud+
Page Index: 9
Date: 11/19/2020 1:11:06 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 9

this project is providing the design?

Subject: Cloud+
Page Index: 10
Date: 11/19/2020 1:12:42 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 10

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

10 (2)

esigned to raise the invert anmarized as follows: 
 0.2 -0.5 percent  7 feet   4 to 1 maximum 

.25-.-.75 150 feet 
5 feet per sec

 .025-.035   .25-.-.75  150 feet 
 5 feet per second  7 feet per second   1.55 psf  2.5 psf s and overbanks  n  2.1 psf  1.55 psf  5.0 psf 

Model does not
meet these?

3 to 1 maximum 2.5 feet .025-.035 .25-.-.75 150 feet 
5 feet per second 7 feet per second 
1.55 psf 2.5 psf  overbanks  

doesn't match
plans

o support the design of the foundation for the The geotechnical report is included within theations of the proposed footings for the bridges.re proposed using driven H-piles at BriargateRoad and therefore it is assumed that spread
this project is
providing the design?

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. 
 

These need to be addressed if there is
residential development adjacent.
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ther nnel.    cess 
e recommended and riprap lines l design with 20 will exceed the 

Completion of the Briargate Parkway roadway will initially involve only the two lanes on an im basis until such time that traffic warrants completing the full design section for Briargate way.  The full bridge length will be constructed as shown on the plans.  The final configuration e interim roadway section will be shown on the Briargate Boulevard design plans being prepared hers.  Fine grading, paving, curb and gutter and sidewalks will be installed when the roadways xtended east from their present points of terminus.       
Conclusions  The development of the Branding Iron at Sterling Ranch and Homestead at Sterling Ranch ivisions 1 requires that drainageway stabilization be implemented along Sand Creek.  The lization measures are intended to provide protection to the residential lots from long term on of the banks and invert of Sand Creek.  Stabilization of the drainageway to convey 100-year discharges will also promote better water quality to downstream reaches of Sand Creek and tain Creek as the potential for sediment from bank sloughing to be conveyed downstream will minated.  Upon construction of the drainageway stabilization measures as shown on the design , adjacent and downstream properties will not be adversely impacted by the runoff from these ivisions and upstream drainage basins that will be conveyed by this segment Sand Creek.               

State whether the bridges
are to be constructed
completely or phased.

Address MDDP recommendations, including this:

 

POND W3  

It should be noted that after the initial run of the Proposed Condition Model, it was determined that the peak developed 100-year 

flow reaching the subject reach were higher than the 100-year existing condition flow rates and higher than the 100-year peak 

flows anticipated by the Wilson Study.    To reduce the runoff, a detention facility has been added to the model upstream of 

Sterling Ranch Road within the Sterling Ranch Development.  The incorporation of this facility when coupled with multiple Full 

Spectrum Detention facilities will allow the development upstream of the City/County boundary to release developed discharge at 

a rate this is at or below the current existing flow rates.   It should be noted that the location of the facility was previously planned 

as a regional pond /park site in the Sterling Ranch 2010 MDDP (Draft) and Sketch Plan.   Stage storage and stage volume 

worksheets are included in the attachments for this pond.  It is anticipated that this facility can be designed without having to be 

jurisdiction in nature.   Based upon preliminary modeling the pond will reduce 100 year peak runoff rates from 2204 to less than 

1400 cfs.   The pond will detain a maximum of 78 acre feet at a depth of around 10 feet.  The pond embankment containing the 

100 year event will be separate from Sterling Ranch Road.   An exhibit detailing the concept design is provided in the appendix of 

this report.  It is important to note that this pond will allow for the free discharge of the 2 year storm and is not intended to provide 

water quality and will meet the state statue regarding the allowable release times.  

 

Design point 61 is located on the maps between Sand Creek Regional Detention Pond 3 and south boundary of Sterling Ranch just 

upstream of Mustang Road.  Future development in the watershed should attempt to mimic the flow rates provided within the 

report with special consideration given to the flow at the City/County boundary line at Design Point 61.   It should be noted that 

the hydrologic calculations contained in this memorandum are intended to aid in the design of the crossing structure at 

Marksheffel Road north of City Pond 3 (DP 60A) and as a planning resource to limit the amount of developed runoff discharged 

into the Sand Creek Channel.  This report is not intended to be utilized for final design of stormwater storage facilities and 

infrastructure.  It should also be noted, that this report did not include City Pond 3 in any of its models and was only used as a 

comparison point.   
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7134.84 7135.71 0.004480 8.55 323.86 124.75

7135.25 7136.22 0.004562 9.17 374.69 127.96
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Please label the drop stations. 
All of the highlighted velocities
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G. Elev E.G. Slope Vel Chnl Flow Area Top Wid

(ft) (ft/ft) (ft/s) (sq ft) (ft)
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W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

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

7112.60 0.001024 4.67 329.96 120.91 0.36

7113.69 0.001518 6.30 440.57 128.02 0.44

7114.21 0.001723 7.00 494.14 131.32 0.48

7115.29 0.002093 8.36 610.01 138.11 0.54
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v E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

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

.12 0.006568 11.67 430.61 131.41 0.91

.57 0.013603 7.09 190.71 133.11 0.79

.47 0.014143 8.44 279.99 138.38 0.84
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8.49

9.04

10.19



Subject: Callout
Page Index: 33
Date: 11/19/2020 1:39:04 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 33

on a curve

33 (3)

Subject: 
Page Index: 33
Date: 11/19/2020 1:39:13 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 33

7.47

Subject: Text Box
Page Index: 33
Date: 11/19/2020 1:54:11 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 33

Sterling Ranch Blvd.

Subject: Text Box
Page Index: 34
Date: 11/19/2020 1:42:45 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 34

Provide modeling to DP 60A (downstream of
proposed pond outfall)

34 (4)

Subject: 
Page Index: 34
Date: 11/19/2020 1:43:46 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 34

10.31

Subject: Callout
Page Index: 34
Date: 11/19/2020 1:44:32 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 34

Excessive velocities highlighted.

CLOMR CL 1992    

CLOMR CL 1992    

CLOMR CL 1942    

CLOMR CL 1942    

CLOMR CL 1942    

CLOMR CL 1942    

CLOMR CL 1847    

CLOMR CL 1847    

CLOMR CL 1847    

CLOMR CL 1847    

CLOMR CL 1755    

CLOMR CL 1755    

on a
curve

6.92

7.47

8.55

 100yr 26

 500yr 38

 B

 10yr 12

 50yr 21

Sterling
Ranch Blvd.

040    10yr 1200.00 6988.58 6992.19 6992.19 6993.03 0.005756 7.95 193.

040    50yr 2100.00 6988.58 6992.99 6992.99 6994.10 0.006137 9.55 288.

040    100yr 2600.00 6988.58 6993.35 6993.35 6994.60 0.006367 10.31 332.

040    500yr 3800.00 6988.58 6994.11 6994.11 6995.66 0.006568 11.67 430.

44     10yr 1200.00 6982.63 6985.31 6984.70 6985.64 0.002795 4.64 266.

44     50yr 2100.00 6982.63 6985.89 6985.33 6986.49 0.003621 6.25 349.

44     100yr 2600.00 6982.63 6986.14 6985.64 6986.89 0.004052 7.03 386.

44     500yr 3800.00 6982.63 6986.61 6986.30 6987.77 0.005123 8.76 457.

Provide modeling to DP 60A
(downstream of proposed pond outfall)

9.55

10.31

11.67

.31 6984.70 6985.64 0.002795 4.64 266.20 141.52 0.58

.89 6985.33 6986.49 0.003621 6.25 349.90 146.99 0.68

.14 6985.64 6986.89 0.004052 7.03 386.90 148.81 0.73

.61 6986.30 6987.77 0.005123 8.76 457.40 151.36 0.85

Excessive
velocities
highlighted.



Subject: 
Page Index: 34
Date: 11/19/2020 1:56:01 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 34

10.31

Subject: Highlight
Page Index: 61
Date: 11/19/2020 2:19:17 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 61

61 (1)

Subject: Text Box
Page Index: 73
Date: 11/19/2020 2:24:25 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 73

Provide modeling through the property line and
downstream to DP 60A (downstream of proposed
pond and diversion outfall).

73 (1)

Subject: Text Box
Page Index: 125
Date: 11/19/2020 2:29:28 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 125

Provide complete report and plan for the extents of
construction

125 (1)

Subject: Text Box
Page Index: 136
Date: 11/19/2020 2:28:53 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 136

Provide original PDF versions of these Core
sheets.

136 (1)

Subject: Text Box
Page Index: 153
Date: 11/19/2020 2:41:38 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 153

Provide Section IV pages 40, 49, and VII 51-54 ...

153 (1)

9.55

10.31

11.67

300 0 50 100 150 200 250
6982

6984

Station (ft)

Provide modeling through the property line
and downstream to DP 60A (downstream
of proposed pond and diversion outfall).

Expand Channel &
Re-establish Wetland Vegetation
1.00 acres

Provide complete report and plan for the extents
of construction

Provide original PDF versions
of these Core sheets.

Provide Section IV pages 40, 49, and VII 51-54 ...



Subject: Text Box
Page Index: 156
Date: 11/19/2020 2:43:01 PM
Author: dsdrice
Color: 
Layer: 
Space: 
Page Label: 156

Also provide Sheets 48 and 47

156 (1)

Also provide Sheets 48 and 47


