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ENGINEER'S STATEMENT: 
The attached drainage plan and report were prepared under my direction and supervision and 
are correct to the best of my knowledge and belief.  Said drainage report has been prepared 
according to the criteria established by the County for drainage reports and said report is in 
conformity with the applicable master plan of the drainage basin.  I accept responsibility for any 
liability caused by any negligent acts, errors, or omissions on my part in preparing this report. 
 
 
 
            
Marc A. Whorton Colorado P.E. #37155   Date 
 
 
OWNER’S/DEVELOPER'S STATEMENT: 
I, the owner/developer, have read and will comply with all of the requirements specified in this 
drainage report and plan. 

 
Business Name: CLASSIC SRJ LAND, LLC    
 
By:           
 
Title:           
 
Address:  2138 Flying Horse Club Drive    

 
    Colorado Springs, CO  80921    
 

 
 
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. 
 
 
 
            
For County Engineer, / ECM Administrator   Date 
 
Conditions:   
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PURPOSE 

The purpose of this Drainage Letter is to support the independent CDR submittal of the proposed 

culvert structure for Sterling Ranch Road crossing Sand Creek within the Sterling Ranch 

development.  However, this reach of Sand Creek including this crossing has recently been 

submitted for required channel improvements associated with the development of Homestead 

North at Sterling Ranch Filing No. 1.  Please reference the following documents prepared by JR 

Engineering, LLC for all roadway, drainage design and channel design at this crossing: 

 

 Sterling Ranch Road & Briargate Parkway Street Plans, dated May 2022 

 Drainage Letter for Sterling Ranch Rd. & Briargate Pkwy. Interim Plan, dated May 2022 

 MDDP Amendment for Sterling Ranch, dated April 2022 

 Final Design Report – Sand Creek Restoration, dated April 2022 

 Sand Creek Restoration – Public Improvement Plans, dated April 2022 

 Homestead North at Sterling Ranch Filing No. 1 Final Plat, dated June 2022   

 

 

GENERAL DESCRIPTION 

This proposed roadway crossing of Sand Creek is shown on the Sterling Ranch Sketch Plan, 

included in the Sterling Ranch MDDP, approved November 2018 and as mentioned above, now 

included within the Homestead North at Sterling Ranch Filing No. 1 Final Plat.  It is located in 

section 33, township 12 south, range 65 west of the sixth principal meridian.  The site is bounded 

on the north and south by the Sand Creek main channel, to the east by future Sterling Ranch East 

property (zoned for future urban development) and to the west by existing Sterling Ranch Road 

and existing residential development.  The site is in the upper portion of the Sand Creek Drainage 

Basin.  A public roadway crossing consisting of a BridgeCor Steel Arch Culvert (38’-1” span x 11’-

11” high x 90 LF) with associated headwalls and wingwalls is proposed at this location. 
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The average soil condition reflects Hydrologic Group “B” (Pring coarse sandy loam) as determined 

by the “Web Soil Survey of El Paso County Area,” prepared by the Natural Resources Conservation 

Service (see map in Appendix). 

 

 

DRAINAGE CONDITIONS 

This crossing is located in the upper portion of the Sand Creek drainage basin within the southern 

portion of the Sterling Ranch Sketch Plan.  Sterling Ranch Road is planned as a non-residential 

collector roadway (80’ ROW) at this location.  This roadway will be final platted along with the 

Homestead North at Sterling Ranch Filing No. 1 Final Plat.  The adjacent Sand Creek channel both 

upstream and downstream will be final platted with the future adjacent subdivisions. 

 

Nearly the entire site, other than the Sand Creek corridor, is mainly covered with native grasses 

with few or no trees.  Some minor disturbance due to adjacent roadway construction and utility 

installation has taken place west of the crossing. (Sterling Ranch Road) This portion of Sand Creek 

(Reach SC-8) was originally studied in the “Sand Creek Drainage Basin Planning Study” (DBPS) 

prepared by Kiowa Engineering Corporation, March 1996.  However, all required improvements 

to the Sand Creek channel within this reach are described in separate reports prepared by JR 

Engineering, “Final Design Report for Sand Creek Restoration”, dated October 21, 2021 and 

“MDDP Amendment for Sterling Ranch”, dated April 2022.  Please reference these reports along 

with the “Master Development Drainage Plan for Sterling Ranch”, prepared by M&S Civil 

Consultants, approved November 2018 for all drainage information, creek improvement 

requirements, associated wetland mitigation plans and permitting within jurisdictional waters.   

 

The following references from the above previous reports represent the tributary area and flow 

design points for this Sand Creek crossing: 
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MDDP for Sterling Ranch – 2018 

Pre-Developed Condition at Design Point 63 (South Boundary of Sterling Ranch Property)  

Q2 = 251.4 cfs, Q5 = 430.7 cfs, Q100 = 1911.5 cfs 

 

Developed Condition at Design Point 63 (South Boundary of Sterling Ranch Property) 

Q2 = 154.4 cfs, Q5 = 201.0 cfs, Q100 = 1385.1 cfs 

 

Developed Condition at Design Point 68 (Sterling Ranch Road crossing of Sand Creek) 

Q2 = 214.6 cfs, Q5 = 374.5 cfs, Q100 = 2204.1 cfs 

 

 

FEMA 

FIS Flow Rate at Design Point 68 (Sterling Ranch Road crossing of Sand Creek)   

Q100 = 2600 cfs 

 

 

MDDP Amendment for Sterling Ranch – 2022 

Release from Pond W3 at Design Point 68 (Sterling Ranch Road crossing of Sand Creek)  

Q100 = 1580 cfs 

 

 

As described in the MDDP Amendment – 2022, the FIS flow rate of 2600 cfs has been utilized for 

the channel design and the design of the existing stock pond outlet structure release and in-line 

detention pond W3.  However, these two facilities design now reduces the peak 100-yr. release 

directly into the proposed culvert crossing at Sterling Ranch Road to Q100 = 1580 cfs.  Based on 

this flow rate the proposed culvert calculations meet the criteria found in the DCM Vol. 1 6.4.2. 

which provides the 2 feet minimum freeboard within the structure. 

 



 

   
  Page 7 

Prior to the construction of these two upstream facilities within the channel, the flows remain as 

described above:  Q100 = 2600 cfs (FEMA) and Q100 = 1911.5 cfs (MDDP-2018).  The following 

represents the freeboard provided in these three 100-yr. flow conditions (See Appendix for HY-8 

Calculations): 

 

BridgeCor Steel Culvert upstream invert elevation:  7000.88 

BridgeCor Steel Culvert inside top of structure elevation: 7012.80 

 

Q100 = 1580 cfs 

Headwater Elevation 7008.44 

Freeboard provided 4.36’ 

  

Q100 = 1912 cfs 

Headwater Elevation  7009.27 

Freeboard provided 3.53’ 

 

Q100 = 2600 cfs 

Headwater Elevation 7010.90 

Freeboard provided 1.90’ 

 

Based on the anticipated plan approval and construction timeframe for the Sand Creek channel 

improvements including the two upstream facilities vs. the approval/construction schedule for 

the proposed culvert crossing, there seems to be only a 6-9 month difference.  Only in this 

timeframe would the culvert have a slight chance of ever seeing flows greater than the ultimate 

planned Q100 = 1580 cfs as described in the “Final Design Report for Sand Creek Restoration”, 

prepared by JR Engineering, LLC, dated April 2022 and “Sand Creek Restoration – Public 

Improvement Plans”, also prepared by JR Engineering, LLC, dated April 2022. 
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This proposed public roadway crossing of Sand Creek is planned along with the construction of 

this portion of Sterling Ranch Road, final platted with Homestead North at Sterling Ranch Filing 

No. 1.  The proposed crossing will consist of a single cell BridgeCor Steel Box (38’-1” span x 11’-

11” rise) with concrete headwalls and wingwalls to facilitate the conveyance of the 100 yr. flow. 

(See Appendix) The proposed structure is made from heavy gage corrugated steel plates with 3 

oz. per square foot galvanized coating (both sides) capable of providing a service life of 75 years 

or longer.  Soils testing provide further design information related to wall thickness to account 

for corrosion and abrasion requirements per County standards. (Reference soils report prepared 

by Entech Eng. dated March 2022)  

 

 

SAND CREEK CHANNEL IMPROVEMENTS 

This crossing structure design provides for the ultimate collector roadway crossing over Sand 

Creek for Sterling Ranch Road (80’ ROW) while incorporating the culvert structure into the 

ultimate Sand Creek channel improvements.  The intent is to allow for an interim grading plan 

for the construction of the culvert structure and associated appurtenances all within the current 

404 Permit prior to the formal approval of the channel improvements and LOMR.  Please 

reference “Final Design Report for Sand Creek Restoration”, prepared by JR Engineering, LLC, 

dated April 2022 and “Sand Creek Restoration – Public Improvement Plans”, also prepared by JR 

Engineering, LLC, dated April 2022 for further channel drainage and improvement design details.  

 

 

DRAINAGE CRITERIA 

Hydrologic calculations were performed using the City of Colorado Springs/El Paso County 

Drainage Criteria Manual, as revised in November 1991 and October 1994 with County adopted 

Chapter 6 and Section 3.2.1 of Chapter 13 of the City of Colorado Springs/El Paso County Drainage 

Criteria Manual as revised in May 2014.   Culvert calculations performed using FHWA HY-8 Culvert 

Analysis Program ver. 7.6 (See Appendix) 
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The City of Colorado Springs/El Paso County DCM requires the Four Step Process for receiving 

water protection that focuses on reducing runoff volumes, treating the water quality capture 

volume (WQCV), stabilizing drainage ways, and implementing long-term source controls. The 

Four Step Process pertains to management of smaller, frequently occurring storm events, as 

opposed to larger storms for which drainage and flood control infrastructure are sized. 

Implementation of these four steps helps to achieve storm water permit requirements. 

 

However, this report only provides a culvert design for the public roadway crossing of Sand Creek 

in support of the surrounding Sterling Ranch residential development.  This structure is part of 

the overall Sand Creek stream stabilization improvements as proposed with this adjacent 

development.  As such, most of this construction falls under the Stream stabilizations exclusion 

I.7.1.B.8. (See Stormwater Quality Exhibit below) The portion of disturbance that is within the 

proposed road Right-of-way on each side of the culvert structure and seems to be more 

associated with the future roadway construction will be treated in a temporary sediment basin 

prior to the formal roadway construction and associated public storm sewer facilities.  This 

specific area is under one acre of disturbance and thus, does not require SWQ treatment. 

 

Please reference the following report for headwater modeling, Manning’s N, velocities and 

channel stabilization for this proposed structure: “Final Design Report for Sand Creek 

Restoration”, prepared by JR Engineering, LLC, dated April 2022 and “Sand Creek Restoration – 

Public Improvement Plans”, also prepared by JR Engineering, LLC, dated April 2022. 
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FLOODPLAIN STATEMENT 

This site is located within a floodplain as determined by the Flood Insurance Rate Maps (F.I.R.M.) 

Map Number 08041C 0533G with effective date of December 7, 2018 and the previously 

mentioned LOMR 08-08-0541P with an effective date of July 23, 2009.  (See Appendix). 

 
 
DRAINAGE AND BRIDGE FEES 

The Final Plat for Sterling Ranch Road was prepared by JR Engineering, LLC under separate 

submittal. (Homestead North at Sterling Ranch Filing No. 1) All associated Drainage and Bridge 

Fees are described in that report.  

 
 

SUMMARY 

This proposed public roadway crossing of Sand Creek is within the Sand Creek Drainage Basin and 

was shown conceptually in the Sand Creek DBPS and more recently in the Sterling Ranch Sketch 

Plan.  Design and construction of this facility will be incorporated into the ultimate corridor design 

for this reach of Sand Creek as shown in the “Sand Creek Restoration – Public Improvement 

Plans”, prepared by JR Engineering, LLC, dated April 2022.  The construction of this proposed 

structure does not significantly impact any downstream facility or property to an extent greater 

than that which currently exists in the pre-development conditions.  All drainage facilities within 

this report were sized according to the City of Colorado Springs/County of El Paso Drainage 

Criteria Manual. 

 
 
 
PREPARED BY: 
 
Classic Consulting Engineers & Surveyors, LLC 
 
 
 
 
Marc A. Whorton, P.E. 
Project Manager         maw/118311/Drainage Letter.doc 
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Soil Map—El Paso County Area, Colorado

Natural Resources
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MAP LEGEND MAP INFORMATION
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Coordinate System: Web Mercator (EPSG:3857)
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Survey Area Data: Version 19, Aug 31, 2021
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Date(s) aerial images were photographed: Aug 19, 2018—May 
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compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/2/2022
Page 2 of 3



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

9 Blakeland-Fluvaquentic 
Haplaquolls

0.1 0.1%

19 Columbine gravelly sandy 
loam, 0 to 3 percent slopes

29.4 35.2%

71 Pring coarse sandy loam, 3 to 
8 percent slopes

54.0 64.7%

Totals for Area of Interest 83.4 100.0%

Soil Map—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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El Paso County Area, Colorado

71—Pring coarse sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369k
Elevation: 6,800 to 7,600 feet
Farmland classification: Not prime farmland

Map Unit Composition
Pring and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Pring

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock

Typical profile
A - 0 to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High 

(2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R048AY222CO - Loamy Park
Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Map Unit Description: Pring coarse sandy loam, 3 to 8 percent slopes---El Paso County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/2/2022
Page 1 of 2



Other soils
Percent of map unit:
Hydric soil rating: No

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 19, Aug 31, 2021

Map Unit Description: Pring coarse sandy loam, 3 to 8 percent slopes---El Paso County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/2/2022
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HY-8 Culvert Analysis Report 
Crossing Discharge Data 
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 1580.00 cfs 

Design Flow: 1912.00 cfs 

Maximum Flow: 2600.00 cfs 

Table 1 - Summary of Culvert Flows at Crossing: Sterling Ranch Rd. 
Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

BridgeCor 
Steel Culvert 
Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

7008.44 1580.00 1580.00 0.00 1 
7008.70 1682.00 1682.00 0.00 1 
7008.95 1784.00 1784.00 0.00 1 
7009.27 1912.00 1912.00 0.00 1 
7009.45 1988.00 1988.00 0.00 1 
7009.70 2090.00 2090.00 0.00 1 
7009.95 2192.00 2192.00 0.00 1 
7010.19 2294.00 2294.00 0.00 1 
7010.43 2396.00 2396.00 0.00 1 
7010.66 2498.00 2498.00 0.00 1 
7010.90 2600.00 2600.00 0.00 1 
7018.00 5488.16 5488.16 0.00 Overtopping 
     
     

 

Culvert Barrel Data 
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 7000.88 ft, 

    Outlet Elevation (invert): 7000.70 ft 

Culvert Length: 90.00 ft, 

    Culvert Slope: 0.0020 

 



Site Data - BridgeCor Steel Culvert 
Site Data Option: Culvert Invert Data 

Inlet Station: 100.00 ft 

Inlet Elevation: 7000.88 ft 

Outlet Station: 190.00 ft 

Outlet Elevation: 7000.70 ft 

Number of Barrels: 1 

 

Culvert Data Summary - BridgeCor Steel Culvert 
Barrel Shape: User Defined 

Barrel Span: 38.00 ft 

Barrel Rise: 11.90 ft 

Barrel Material: Corrugated Metal Riveted or Welded 

Embedment: 0.00 in 

Barrel Manning's n: 0.0240 (top and sides) 

Manning's n: 0.0350 (bottom) 

Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

 

Roadway Data for Crossing: Sterling Ranch Rd. 
Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 100.00 ft 

Crest Elevation: 7018.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 80.00 ft 
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CUHP-SWMM Comparison to HEC-HMS
The first hydrologic analysis done was to verify the validity of using CUHP-SWMM instead of
the previously used HEC-HMS. A technical memo summarizing the results of this analysis can
be found in Appendix B.

Existing Conditions
The second model was a re-evaluation of the existing conditions along Sand Creek. Basic basin
parameters (area, imperviousness, slope, routing parameters) were taken from the MDDP HEC-
HMS model to create a model as close the previous one as possible, with the only difference
being the software used to model the hydrology. With no detention present in the existing
conditions model, the CUHP-SWMM model was able to produce numbers that were an average
of 15% different from the HEC-RAS model, despite being functionally different in how they
calculate runoff. The most critical values obtained from the model are at design points 63, 60A,
and 53A, which are along Sand Creek downstream of the project. DP63, located at Sterling
Ranch Road, saw an increase in flows from 1911.5 cfs to 1980.7 cfs compared to the previous
model. DP60A, located along Sand Creek adjacent to the Aspen Meadows subdivision saw flows
increase from 1913.5 cfs to 1969.2 cfs. DP53A, located along Sand Creek at Detention Basin #3
saw flows increase from 2061.5 cfs to 2197.7 cfs. Tables summarizing the comparison between
the CUHP-SWMM model and the HEC-HMS model can be found in Appendix B.

Proposed Conditions
One of the purposes of this MDDP Amendment is to account for completed and planned
development. The third model was a re-evaluation of the proposed conditions along Sand Creek.
The model was built using basic basin parameters (area, imperviousness, slope, routing
parameters) taken from the MDDP for the basins that remain unchanged from the MDDP. For
the rest of the basins, updates were made based on either preliminary or final designs taken from
various Approved Drainage Reports. After re-evaluating the existing and proposed conditions of
Sterling Ranch, it was determined that an on-line detention pond upstream of Sterling Ranch
Road was still necessary in order to attenuate proposed flowrates below existing conditions flow
rates. The following is a list of all the updates from the previous Proposed Conditions model:

 Pond W-3 has been updated based on preliminary designs proposed with this MDDP
Amendment.
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 The existing stock pond located approximately 600 feet upstream of Sterling Ranch Road
has been included in the model. Previously, the pond was excluded from the MDDP
model since the thalweg of the channel did not go through the pond. Based on
preliminary designs with this MDDP Amendment, the pond will remain in place, but
flows will instead pass directly through it and outfall downstream via outlet structure.

 The larger stock pond located north of Briargate Parkway has been included in the model.
Previously, the pond was excluded from the model since the thalweg of the channel did
not go through the pond. Based on preliminary designs with this MDDP Amendment, the
pond will remain in place, but flows will instead pass directly through it and outfall
downstream via outlet structure. The smaller stock pond in this area is being removed
from the channel, and thus will not need to be included in the model.

 With Sterling Ranch Phase 3 progressing to preliminary design, a 17.23 acre portion of
Sub-Basin SCE-7 and a 11.06 acre portion of SCE-10 has been shifted to basin SC3-14B
based on the proposed storm layout.

 As part of Sterling Ranch Phase 3, Pond 11A proved to be unnecessary as hypothesized
in the MDDP. Pond 11A was proposed to be located on the east side of the development
and drain to the east in directly into Sand Creek. Sub-Basin 11A now drains to Pond
FSD6.

 Sub-Basin SC3-7 still drains to FSD6 based on Pond W5 sizing. JR Engineering is
currently coordinating with Matrix about the future routing of the flows from the
Barbarick detention pond and rain garden through Sterling Ranch Phase 3, but for the
purposes of this MDDP Amendment, flows from Sub-Basin SC3-7 have been accounted
for in the design of Pond W-5 in Sterling Ranch Filing 2.

 Sub-Basin SC3-19 was previously proposed to release undetained into Sand Creek via
outfall channel. The basin is now proposed to be routed through Pond FSD18 in the
Homestead North development.

 The previous MDDP showed a discrepancy between the map and model for Basin SC3-
15A. The approved map showed the basin being routed around Pond FSD15B and
outfalling undetained in Sand Creek, while the approved model showed the basin being
routed through FSD15B. The pond does not appear to be sized to handle the additional
flows from SC3-15A, but for continuity the Amendment SWMM model has flows from
basin SC3-15A routing through Pond FSD15B.
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The comparison between the routed hydrographs at the design points of the MDDP Amendment
proposed conditions model and MDDP proposed conditions model shows a more consistent
change. Peak runoff rates along the main fork are mostly a few percent higher, with a handful
further downstream the reach 14 to 16% higher. The East Fork saw a reduction of peak runoff
rates around 60% from the previous model. The total volume of water is consistently 10 to 25%
lower than the previous model with a exception of a few places. This is due in part to the changes
in detention release rates as well as the previously mentioned differences in how the hydrographs
were created. The differences between the two models of when peak runoff occurs were typically
within 10 to 15 minutes in each basin and at each node. Tables comparing the MDDP
Amendment proposed conditions model with the previous one from the MDDP can be found in
Appendix C.

The last and most crucial comparison is between the updated existing conditions model and the
updated proposed conditions model. As seen in Table 1, all of the online and offline detention
shows a clear reduction in flows along Sand Creek. The total volume of runoff is very similar in
the undeveloped upper portion of the reach at Design Points 74, 75, and 78. As runoff
accumulates downstream at Design Points 73, 71, 69, and 63 the volume of runoff drastically
increases due to the increased imperviousness of the adjacent developments, but the peak flow
rates remain lower than existing due to all of the full spectrum detention ponds along the reach.
As seen in Table 1, Pond W-3 reduces peak flow rates downstream of it at Design Points 60A
and 53A to below the pre-development rates seen in the updated existing conditions model.
Flows have been reduced from 1969.2 and 2197.2 cfs, respectively, to 1889.4 and 1895.2 cfs. A
table comparing the peak runoff rates and the total volume of runoff at the design points can be
found in Appendix C.

DRAINAGE FACILITY DESIGN

General Concept
The third stated purpose of this MDDP Amendment is an evaluation of the required volume for
on-line detention at Sterling Ranch Road (Pond W-3). Along with an on-line detention pond,
new culverts are proposed at Sterling Ranch Road and Briargate Parkway being designed by
others. The amendment also includes revisions to the existing stock pond north of Sterling Ranch
Road, the stock ponds north of Briargate Parkway, and improvements to Sand Creek channel.
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Specific Details
Compared to the previous preliminary design of Pond W-3, the amount of storage volume has
decreased from 78.2 ac-ft. to 50.6 ac-ft. In order to avoid classification as a jurisdictional dam,
the maximum ponding depth is 10 feet. The peak release rate has been increased from 1350.6 cfs
to 1552.5 cfs. Despite the increase in release rate, peak flow rates along Sand Creek downstream
of the pond are lower than existing. The previous MDDP model outfalls at DP 53A, which is
defined as the Full Spectrum Pond at Woodmen Drive, and so does the MDDP Amendment
SWMM model. The MDDP model over-detains at Pond W-3 in order to reduce flows
downstream well below those in the existing conditions. With the goal being to simply reduce
flows to less than predevelopment rates, this amount of detention is unnecessary, hence the
reduced storage volume and the increased release rate. A complete comparison between existing
and proposed conditions of design flows along Sand Creek can be seen below.

Table 1.

Design Point Comparison Summary

Location Design
Point ID

Existing
(Updated)

Proposed
(MDDP)

Proposed
(Amendment)

% Difference
Amend vs.

MDDP

% Difference
Amend vs. EX

Q100 (cfs)

DP-74 352.3 262.8 293.76 12% -17%
DP-75 970.5 950.5 887.87 -7% -9%
DP-78 497.7 385.3 422.09 10% -15%
DP-73 1672 1506.7 1497.12 -1% -10%

Sterling Ranch N BNDY DP-71 1734.9 1612.2 1642.96 2% -5%
Briargate Pkwy X'ing DP-69 1988.4 1775.7 1795.11 1% -10%
Sterling Ranch S BNDY DP-63 1980.7 1385.1 1554.72 12% -22%
Marksheffel X'ing DP-60A 1969.2 1661.8 1839.17 11% -7%
Sand Creek and Pond
3 DP-53A 2197.7 1668.9 1843.8 10% -16%

Near SE Prop Corner DP-56 242.9 196.4 145.69 -26% -40%

Conceptually, the current preliminary design for Pond W-3 is similar to what was previously
shown in the MDDP. Ponding will occur adjacent to Sterling Ranch Road and pass through an
outlet structure before entering the roadway culvert and continuing downstream. The Sterling
Ranch Road culvert is currently proposed to be a Conspan arch, O-535 shape (by others).

The existing stock pond upstream of Sterling Ranch Road will remain in place, with flows
passing through the pond and leaving through an outlet structure. The major change in how the
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pond functions is the new design does not have a diversion structure along Sand Creek that
routes flows around the existing pond. Due the narrow space between the proposed development
and the existing stock pond, this portion of channel would require extensive reinforcement due to
high shears and velocities. In order to maintain the water right for the pond, an outlet orifice
structure will maintain a static water surface of 7038 ft and all flows above that elevation will
pass undetained through the orifice structure and outfall into Pond W-3. Adding the existing
stock pond as online storage directly upstream of Pond W-3 made a drastic difference in peak
flows.  The time of peak concentration at Sterling Ranch Road was only about 20 minutes
different, but the additional storage volume attributed to the stock ponds reduced peak flows by
160 cfs and reduced the maximum volume of water by 1.3 ac-ft.

The proposed channel improvements begin just north of the Sterling Ranch southern property
boundary and run north roughly two miles to the northern property boundary. The channel will
include a 17 feet wide, 0.71 feet deep, meandering bankfull channel along with a 1% flood
terrace along the east side that ranges from 80 feet to 120 feet wide. The straight sections of
channel will be rock riffles, while the curves will be eddy pools. The new bankfull will be set
lower than the existing channel to establish a new thalweg. Along the west side the bankfull
channel will grade up to tie into the existing thalweg in order to preserve as many of the existing
wetlands as possible. The channel has been broken up into three separate sections; Reach 1 is the
portion between the southern boundary and Sterling Ranch Road, Reach 2 is the portion between
Sterling Ranch Road and Briargate Parkway, and Reach 3 is the portion from Briargate Parkway
to the northern boundary. A 15’ maintenance trail will run the length of the channel on both sides
of it, sitting several feet above the 100 year water surface, while access points from the proposed
adjacent developments will be provided.

Reach 1 of the channel is approximately 900 feet long. Upstream, it ties in directly to the
downstream grading of the proposed Conspan Arch, Type O-535 (designed by others) culvert at
Sterling Ranch Road. The culvert was designed to pass the full 100-year FIS flow rate of 2600
cfs while still providing 1 foot of freeboard within the culvert. In the amended MDDP
hydrology, the peak 100-year release from Pond W-3 is 1580 cfs. There are 7 riffle sections, all
with a slope of 0.50%, while the slope through the eddy pools is flat. There are two grouted
boulder drops structures along this reach, one approximately 3 feet tall and the other
approximately 4 feet tall. Due to the development on both sides of the channel, the flood terrace
is at its narrowest width of 50 feet along this section. As the channel moves downstream it
eventually widens to a maximum flood terrace width of approximately 240 feet, before tying into
the existing channel upstream of the property boundary.

Reach 2 of the channel is approximately 5,030 feet long. Upstream, it ties in directly to the
downstream grading of the proposed Conspan Arch, Type C42T (designed by others) culvert at
Briargate Parkway. The culvert was designed to pass the full 100-year FIS flow rate of 2600 cfs



HY-8 Culvert Analysis Report

Crossing Discharge Data

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow

Minimum Flow: 0 cfs

Design Flow: 1550 cfs

Maximum Flow: 2600 cfs



Table 1 - Summary of Culvert Flows at Crossing: SRR (separate berm)
Headwater 
Elevation (ft)

Total Discharge 
(cfs)

Culvert 1 
Discharge (cfs)

Culvert 2 (low 
flow) Discharge 

(cfs)

Roadway 
Discharge (cfs)

Iterations

7000.88 0.00 0.00 0.00 0.00 0

7003.13 260.00 151.32 108.64 0.00 3

7004.37 520.00 339.63 180.32 0.00 4

7005.52 780.00 552.62 227.38 0.00 4

7006.71 1040.00 773.45 266.59 0.00 4

7008.18 1300.00 994.87 305.19 0.00 4

7009.91 1550.00 1205.48 344.57 0.00 4

7011.14 1820.00 1333.23 369.90 115.89 7

7011.40 2080.00 1359.45 375.23 344.67 5

7011.62 2340.00 1380.22 379.47 580.03 5

7011.81 2600.00 1398.22 383.17 817.61 4

7010.88 1672.34 1307.58 364.76 0.00 Overtopping



Rating Curve Plot for Crossing: SRR (separate berm)



Table 2 - Culvert Summary Table: Culvert 1
Total 

Discharge 
(cfs)

Culvert 
Discharge 

(cfs)

Headwater 
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet 
Control 

Depth (ft)

Flow 
Type

Normal 
Depth (ft)

Critical 
Depth (ft)

Outlet Depth 
(ft)

Tailwater 
Depth (ft)

Outlet 
Velocity 

(ft/s)

Tailwater 
Velocity 

(ft/s)

0.00 0.00 7000.88 0.000 0.000 0-NF 0.000 0.000 0.000 0.000 0.000 0.000

260.00 151.32 7003.13 1.745 1.751 3-M2t 1.225 1.017 1.177 1.738 4.944 2.537

520.00 339.63 7004.37 2.954 2.998 3-M2t 2.077 1.743 2.032 2.593 6.429 3.216

780.00 552.62 7005.52 4.097 4.143 3-M2t 2.886 2.412 2.703 3.264 7.863 3.673

1040.00 773.45 7006.71 5.326 5.184 3-M2t 3.644 3.018 3.274 3.835 9.085 4.027

1300.00 994.87 7008.18 6.800 6.142 7-M2t 4.000 3.569 3.780 4.341 10.124 4.318

1550.00 1205.48 7009.91 8.531 4.111 5-M2t 4.000 4.000 3.780 4.781 0.000 4.558

1820.00 1333.23 7011.14 9.756 4.548 5-M2t 4.000 4.000 3.780 5.218 10.124 4.786

2080.00 1359.45 7011.40 10.024 4.939 5-M2t 4.000 4.000 3.780 5.609 10.124 4.982

2340.00 1380.22 7011.62 10.241 5.306 5-M2t 4.000 4.000 3.780 5.976 10.124 5.159

2600.00 1398.22 7011.81 10.431 5.652 5-M2t 4.000 4.000 3.780 6.322 10.124 5.322



********************************************************************************

Straight Culvert

Inlet Elevation (invert): 7001.38 ft,    Outlet Elevation (invert): 7001.27 ft

Culvert Length: 84.00 ft,    Culvert Slope: 0.0013

********************************************************************************



Culvert Performance Curve Plot: Culvert 1



Water Surface Profile Plot for Culvert: Culvert 1

Site Data - Culvert 1

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  7001.38 ft

Outlet Station:  84.00 ft

Outlet Elevation:  7001.27 ft

Number of Barrels:  2

Culvert Data Summary - Culvert 1

Barrel Shape:  Concrete Box

Barrel Span:  13.00 ft

Barrel Rise:  4.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge (90º) Headwall

Inlet Depression:  None



Table 3 - Culvert Summary Table: Culvert 2 (low flow)
Total 

Discharge 
(cfs)

Culvert 
Discharge 

(cfs)

Headwater 
Elevation (ft)

Inlet Control 
Depth (ft)

Outlet 
Control 

Depth (ft)

Flow 
Type

Normal 
Depth (ft)

Critical 
Depth (ft)

Outlet Depth 
(ft)

Tailwater 
Depth (ft)

Outlet 
Velocity 

(ft/s)

Tailwater 
Velocity 

(ft/s)

0.00 0.00 7000.88 0.000 0.000 0-NF 0.000 0.000 0.000 0.000 0.000 0.000

260.00 108.64 7003.13 2.213 2.235 7-M1t 1.340 1.294 1.738 1.738 4.808 2.537

520.00 180.32 7004.37 3.494 3.860 4-FFf 1.865 1.815 2.000 2.593 6.935 3.216

780.00 227.38 7005.52 4.644 5.380 4-FFf 2.000 2.000 2.000 3.264 8.745 3.673

1040.00 266.59 7006.71 5.825 6.807 4-FFf 2.000 2.000 2.000 3.835 10.253 4.027

1300.00 305.19 7008.18 7.300 8.288 4-FFf 2.000 2.000 2.000 4.341 11.738 4.318

1550.00 344.57 7009.91 9.031 9.860 4-FFf 2.000 2.000 2.000 4.781 13.253 4.558

1820.00 369.90 7011.14 10.255 11.097 4-FFf 2.000 2.000 2.000 5.218 14.227 4.786

2080.00 375.23 7011.40 10.524 11.663 4-FFf 2.000 2.000 2.000 5.609 14.432 4.982

2340.00 379.47 7011.62 10.740 12.172 4-FFf 2.000 2.000 2.000 5.976 14.595 5.159

2600.00 383.17 7011.81 10.931 12.642 4-FFf 2.000 2.000 2.000 6.322 14.737 5.322



********************************************************************************

Straight Culvert

Inlet Elevation (invert): 7000.88 ft,    Outlet Elevation (invert): 7000.71 ft

Culvert Length: 84.00 ft,    Culvert Slope: 0.0020

********************************************************************************



Culvert Performance Curve Plot: Culvert 2 (low flow)



Water Surface Profile Plot for Culvert: Culvert 2 (low flow)

Site Data - Culvert 2 (low flow)

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  7000.88 ft

Outlet Station:  84.00 ft

Outlet Elevation:  7000.71 ft

Number of Barrels:  1

Culvert Data Summary - Culvert 2 (low flow)

Barrel Shape:  Concrete Box

Barrel Span:  13.00 ft

Barrel Rise:  2.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge (90º) Headwall

Inlet Depression:  None



Table 4 - Downstream Channel Rating Curve (Crossing: SRR (separate berm))

Flow (cfs) Water Surface 
Elev (ft)

Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

0.00 7000.71 0.00 0.00 0.00 0.00
260.00 7002.45 1.74 2.54 0.22 0.36
520.00 7003.30 2.59 3.22 0.32 0.38
780.00 7003.97 3.26 3.67 0.41 0.39
1040.00 7004.55 3.84 4.03 0.48 0.40
1300.00 7005.05 4.34 4.32 0.54 0.41
1550.00 7005.49 4.78 4.56 0.60 0.41
1820.00 7005.93 5.22 4.79 0.65 0.42
2080.00 7006.32 5.61 4.98 0.70 0.42
2340.00 7006.69 5.98 5.16 0.75 0.43
2600.00 7007.03 6.32 5.32 0.79 0.43



Tailwater Channel Data - SRR (separate berm)

Tailwater Channel Option:  Trapezoidal Channel

Bottom Width:  52.00 ft

Side Slope (H:V):  4.00 (_:1)

Channel Slope:  0.0020

Channel Manning's n:  0.0350

Channel Invert Elevation:  7000.71 ft

Roadway Data for Crossing: SRR (separate berm)

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  300.00 ft

Crest Elevation:  7010.88 ft

Roadway Surface:  Paved

Roadway Top Width:  52.00 ft



Reach Reach Length Reach Vert. Drop Reach Slope Mannings N Value Reach Side Slope Bottom Width Diameter

ID L1 H1 S1 n SS BW D

(ft) (ft) % (H/V) (ft) ft

RT-1E 300 6 2.0% 0.013 N/A N/A 4

RT-2E 2000 40 2.0% 0.013 N/A N/A 4

RT-3E 400 10 2.5% 0.013 N/A N/A 4

RT-4E 3600 90 2.5% 0.013 N/A N/A 4

RT-5E 1250 31 2.5% 0.013 N/A N/A 5

RT-6E 1485 37 2.5% 0.013 N/A N/A 4

RT-7E 1410 35 2.5% 0.013 N/A N/A 6

Sterling Ranch - East Fork Basin

Hydrologic Study - Developed Conditions - Reach Data
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