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In general, developed runoff produced within Sterling Ranch is to be conveyed in both natural and manmade channels, storm 

conveyance facilities and directed to the main branch of Sand Creek Channel and to existing swales located within the East Fork 

of Sand Creek Watershed.  Where future development is anticipated, full spectrum water quality detention facilities are planned to 

reduce developed runoff rates prior to being discharged to downstream facilities.  With the exception of a few areas adjacent (such 

as Timber Ridge) much of the areas adjacent to Sterling Ranch property boundary are anticipated to remain as in the existing 

condition.  A schematic of the developed condition HEC-HMS model and several hydrologic summary tables are included in the 

appendix which summarizes the other assumptions utilized in the assembly of the model.  Half size copies of the Existing 

Conditions Drainage Map and Developed Condition Map have been included in Section B of the attachments.  Full Size Maps are 

provided in the back map pocket of the report.  Several other supporting documents have been included in appendix for reference.  

 

Methodology to Implementation of Full Spectrum Detention into the Developed Conditions Master Plan Model 

 

To better control the full range of runoff rates that pass thru detention facilities and subsequently further reduce impacts caused by 

the urbanized runoff to the existing drainage ways, both the City of Colorado Springs and El Paso County have opted to move 

away from typical regional online detention with multi- stage discharge and have embraced the concept of offline Full Spectrum 

Detention.  These types of facilities are constructed to release flow in a manner that more closely represents the undeveloped 

condition hydrograph over an extended period of time (typically up to 72 hours).   Based upon Colorado Statue  

 

A master planning level procedure was needed to allow the modeler to implement FSD ponds into the model so that the effects of 

lag and subsequent changes in proposed flow rates could be analyzed across the watershed despite the considerable variation in 

the existing and proposed basin layouts.   Thereby meeting the goals of the project, but not with exhaustive fine grading and 

modeling that is not necessary for this level of the study.   

 

Initially, it was anticipated that the UD-FSD_v1.12 worksheet, downloaded from the Urban Drainage and Flood Control District 

(UDFCD) website, could be utilized to aid in providing both stage-storage and stage-discharge curves which are needed as input 

data for ponds within HEC-HMS.   The initial design tab within the UDFCD's excel worksheet allows the user to input several 

watershed and anticipated detention basin parameters as well as 1-hr rainfall depths and using embedded macros the worksheet 

will create both inflow and outflow hydrographs which meets the required discharges rates.  Unfortunately, inflow hydrographs 

produced by the worksheets (using the City of Colorado Springs recommended one-hour precipitation rates) were considerably 

smaller than the hydrographs developed within HEC-HMS using the NRCS method and recommended 24-hr precipitation values.  

This rendered the pond stage-storage and storage-discharge relationships ineffective for transfer in to the modeling software. 

 

The UDFCD worksheets were still utilized but to a smaller extent, primarily to determine the allowable release rates for the 

contributing watersheds.  By entering the contributing watershed size, slope, length of flow, and percentage of the predevelopment 

soil types into each spreadsheet an allowable discharge rate was calculated for each sub-basin.  These values are highlighted by a 

red box on UD-FSD worksheets located in Section D of the attachments.   
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Basin EX-12 (Q5 = 5.1 cfs, Q100 = 33.3 cfs) is a 39.5 acre area of land located off-site, southeast of Sterling Ranch.  This basin 

extends from the south boundary, south, approximately 1200 linear feet from Basin EX-10 and 10A combine at southern boundary of 

Sterling Ranch at DP-8 (Q5 = 45.1 cfs, Q100 = 220.9 cfs), conveyed in a few small swales within the Banning Lewis Ranch property. 

The flows are conveyed to the East Fork of Sand Creek, starting north of Woodmen Road.  (See SCDBPS, Segments, 84 & 85, pages 

EF-34.  The anticipated SCDBPS flow is Q10 = 478cfs, Q100 = 790cfs [Seg. 84], Q10 = 322cfs, Q100 = 533cfs [Seg. 85]). 

 

Basin EX-13 (Q5 = 15.2 cfs, Q100 = 78.4 cfs) is a 89.3 acre area of land located at the east portion of the site.  Runoff from the basin 

travels from north to south until it reaches the southern edge of Basin EX-13 at DP -8A(Q5 = 15.2 cfs, Q100 = 78.4 cfs). The runoff 

will be conveyed via a small swale across Basin EX-11 to DP-56. 

 

DEVELOPED DRAINAGE CHARACTERISTICS 

 

General 

A brief description of each drainage basin including historic and developed runoff rates, drainage patterns as well as existing and 

proposed drainage facilities for each basin is provided in this section of the report.   A table of peak developed runoff for the basins 

and designated design points are depicted on the Developed Conditions Drainage Map in the appendix and the attached map pocket.  

The total runoff directed off-site shall not exceed Historic (Existing Conditions flow rates) or Sand Creek Drainage Basin Planning 

Study rates if adequate downstream measures are in place.  A table has been provided later in this report to provide the comparison of 

these flows to the other modeled conditions.   

 

Four Step Process 

This doesn't match the descriptions in EX-12 or SCE-15 below. 
Describe how this model is different from the DBPS model. 
Discuss/compare the difference between calculated flows and DBPS
for Segments 84 and 85 and what the combined flow would be.
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hours and excess urban runoff volumes that are intended to drain within 72 hours.  All storage facilities will be designed to 

meet State Statue SB15-212/ §37-92-602(8). 

 

Step 3 Stabilize streams. – With the full spectrum detention facility in place, the runoff from the developments will 

be reduced to predevelopment conditions. The developed discharge from the sites will be less than existing and therefore is not 

anticipated to have negative effects on downstream drainage ways.      

 

Step 4 Implement site specific and other source control BMPs. – The proposed projects will use silt fence, a 

vehicle tracking control pad, concrete washout area, inlet protection, temporary sediment basins, mulching, reseeding, 

and all other normally used BMP's to mitigate the potential for erosion across the site.  Each site will specifically specify 

the required BMPs to be used. 

 

INTERBASIN TRANSFER EAST FORK SAND CREEK TO MAIN STEM SAND CREEK 

 

It should be noted that the proposed development plan for the ~1444 acre of Sterling Ranch redistributes a small percentage of the 

historic watershed between the Sand Creek and East Fork of Sand Creek watershed.  

 

Based upon the survey and contour mapping, prior to development approximately 682 acres of Sterling Ranch runoff was 

collected by the Sand Creek watershed with the remaining 762 acres was directed to the East Fork of Sand Creek. 

  

After development approximately 267 acres will be redirected from the East Fork Sand Creek into the Sand Creek Basin, 

resulting in 949 acres of Sterling Ranch directed to the Sand Creek Basin with the remaining 495 acres directed to East 

Fork Sand Creek. 

This step is about permanent BMPs for high-intensity industrial and
commercial uses (not construction BMPs).  Address these types of uses
specifically (ECM I.7.2.B.).

 

This modification is driven primarily by maximizing the area of land that can be delivered to the sanitary sewer lift sta

should be noted that the East Fork of Sand Creek is still tributary to the Main Branch of Sand Creek and thus this tra
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into Sand Creek and East Tributary to the historic flow rates.   

 

It should be noted that the Developed Conditions Map (provided in the appendix) illustrated the diverted acreage based u

DPBS mapped boundary(as mapped within the SCDBPS) and diversion based upon the actual field contour data.   

 

Drainage Basin Descriptions 

 

Developed Sand Creek (Main Stem) Basin Flows 
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boundary of Sterling Ranch.  In the developed condition, it is assumed that this area will be developed into 2.5 or less acre residential 

lots.   Runoff produced from within the basin shall be directed south to Sand Creek upstream of DP71.. 

 

Basin SC3-27 (Q5 = 51.2 cfs, Q100 = 158.3 cfs) is 70.0 acres of land located both within Sterling Ranch (near the north boundary).  

For the purposes of this study, it is assumed that the offsite area will be developed into 0.25-2.5 acre lots, prior to the development of 

the 0.4-1.0 acres lost within Sterling Ranch and that all flows will be conveyed to a single offsite FSD pond (FSD27). The treated 

detained flows from the pond will discharge into Sand Creek at peak flow rates of 18.4 cfs and 161.9 cfs in the 5 and 100 year events 

respectively just upstream of DP-71.  In the event that Sterling Ranch develops prior to the adjacent offsite property then an FSD pond 

will be recommended for construction within the Boundary of Sterling Ranch and flows will be discharged at or below historic rates to 

the downstream parcel.   Easements may be needed to accomplish this.  Runoff from Basin SC3-27, FSD 21 and FSD 23 will combine 

within FSD 27. The treated detained flows from the pond will discharge into Sand Creek at peak flow rates of 18.4 cfs and 161.9 cfs in 

the 5 and 100 year events respectively just upstream of DP-71.  Runoff from DP72, Basin SC3-26 and FSD27 will combine at DP-71 

with peak flow rates of 349.3 cfs and 1612.2 cfs in the 5 and 100 year events respectively.  Runoff from DP71 continues south within 

the Sand Creek Channel to DP70. 

 

Basin SC3-17 (Q5 = 59.6 cfs, Q100 = 180.6 cfs) consists of a 70.6 acre area located within of Sterling. Ranch, that is located just the 

east of Vollmer Road.   This portion of Sterling Ranch is planned for residential lots ranging in size from 0.2 to 0.5 acres as well as a 4 

acre park site and portions of Vollmer Road.  Runoff from the basin shall be collected by storm sewer systems and conveyed to a full 

spectrum detention pond (FSD17) located in the southeast corner of the basin, adjacent to sand creek.   The treated detained flows 

from the pond will discharge into Sand Creek at peak flow rates of 8.4 cfs and 86.1 cfs in the 5 and 100 year events respectively just 

upstream of DP-70.  Runoff from DP 71 and FSD 17 will combine within the Sand Creek Channel at DP-70 totaling peak flow rates 

of 349.8 cfs and 1636.7 cfs in the 5 and 100 year events respectively.  Runoff from DP70 continues south within the Sand Creek 

Channel toward DP69. 

 

Basin SC3-18 (Q5 = 67.1 cfs, Q100 = 174.0 cfs) consists of a 53.8 acre area located within of Sterling. Ranch, that is located north of 

Briargate Parkway and east of Vollmer Road.   This portion of Sterling Ranch is planned for residential lots ranging in size from 0.2 to 

0.3 acres lots as well as portions of Vollmer Road and Briargate Parkway.  Runoff from the basin shall be collected by storm sewer 

systems and conveyed to a full spectrum detention pond (FSD18) located in the southeast corner of the basin, adjacent to sand creek.   

The treated detained flows from the pond will discharge into Sand Creek at peak flow rates of 6.3 cfs and 69.6 cfs in the 5 and 100 

year events respectively just upstream of DP-69.   

 

Basin SC3-19 (Q5 = 47.7 cfs, Q100 = 188.8 cfs) is a 184.0 acre of offsite area located to the north and west of Sterling Ranch and 

Vollmer Road.  In the developed condition, it is assumed that the land will be developed to a density consistent of 5 or acres lots.  

Runoff from the basin is anticipated to be conveyed via roadside ditches, overland earthen swales and storm sewer systems to DP69.  

doesn't make sense

s anticipated to be conveyed to DP26. The combined flows will be conveyed to Sand Creek via a 

87.  Runoff reaching the Sand Creek Channel will combine with flows from DP69, DP26 and FSD 

eak runoff rates of Q5 = 374.6 cfs, Q100 = 1905.9 cfs.  

Q100 = 351.8 cfs) consists of a 168.1 acre area located within Sterling Ranch, that is located north of 

d Creek Channel.   This portion of Sterling Ranch is planned for a low to medium density residential 

0 acres lots and portions of roadways.  The basin also includes a small offsite area of 5 acre lots 

y.  Runoff from the basin shall be collected and conveyed within street and storm sewer systems to a 

D16A), at the northeast corner of Briargate Parkway and Sterling Ranch Road.  The treated detained 

e to DP22 at peak flow rates of 8.8 cfs and 128.3 cfs in the 5 and 100 year events respectively. 

100 = 143.8 cfs) consists of a 50.7 acre area located within Sterling Ranch, that is located north of 

d Creek Channel.   This portion of Sterling Ranch is planned for a low to medium density residential 

 acres lots and portions of roadways.   Runoff from the basin shall be collected and conveyed within 

a full spectrum detention pond (FSD16B), at the northwest corner of Briargate Parkway and Sterling 

d flows from the pond will discharge to DP22 at peak flow rates of 0.4 cfs and 28.1 cfs in the 5 and 

 combined peak flow rates from SC3-16B and FSD14A (DP22, Q5=8.8 cfs and Q100=174.9 cfs) 

ewer system to DP21.  

west?

ng Ranch is planned for a low to medium density residential 

The basin also includes a small offsite area of 5 acre lots 

ed and conveyed within street and storm sewer systems to a 

e Parkway and Sterling Ranch Road.  The treated detained 

d 128.3 cfs in the 5 and 100 year events respectively. 

area located within Sterling Ranch, that is located north of 

ng Ranch is planned for a low to medium density residential 

unoff from the basin shall be collected and conveyed within 

), at the northwest corner of Briargate Parkway and Sterling 

DP22 at peak flow rates of 0.4 cfs and 28.1 cfs in the 5 and 

6B and FSD14A (DP22, Q5=8.8 cfs and Q100=174.9 cfs) 

ea located within of Sterling. Ranch, that is located between 

east?
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nstream side 

 box culvert

scharge to DP68 at peak flow rates of 7.5 cfs and 142.2 cfs in the 5 and 100 year events respectively

57.8 cfs, Q100 = 136.9 cfs) consists of a 41.0 acre area located within of Sterling. Ranch, that is lo

 Subdivision and north of Sterling Ranch Road.   This portion of Sterling Ranch is planned for r

0.1 to 0.2 acres in size.  Runoff from the basin shall be collected by storm sewer systems and conv

ond (FSD13) located in the south end of the basin, adjacent to sand creek.   The treated detained f

nto Sand Creek at peak flow rates of 4.2 cfs and 47.2 cfs in the 5 and 100 year events respectively.

m FSD Ponds 13 and 14A will combine within the Sand Creek Channel at proposed Regional Pon

00=1350.6 cfs ).   The purpose of the regional pond is to reduce the post development flow rates a

redevelopment rates.  The combined discharge at the downstream side of the regional facility  (

 cfs in the 5 and 100 year events respectively.  A concrete box culvert is recommended to conv

neath proposed Sterling Ranch Road toward DP63. 

= 7.8 cfs, Q100 = 24.3 cfs) consists of a 10.7 acre area located within of Sterling. Ranch, that is sou

Sand Creek.   This portion of Sterling Ranch consists of single family residential for lots ranging in

d open space associated with the Sand Creek Channel.  Runoff from the developed portion of the 

ed within street and storm sewer systems to a full spectrum detention pond FSD11A.   The treated d

scharge into Sand Creek at peak flow rates of 0.9 cfs and 12.3 cfs in the 5 and 100 year events res

It should be noted that this detention facility may not be necessary if grading can be oriented to 

= 81.3 cfs, Q100 = 213.7 cfs) consists of a 76.6 acre area located within of Sterling. Ranch, th

 east of Sand Creek.   This portion of Sterling Ranch consists of single family residential planned fo

3 acres in size and a portion of a park site and collector roadways.  Runoff from the developed p

see Pond W3 sheet redlines

collected and conveyed within street and storm sewer systems westward to a full spectrum detention pond FSD11B.   

ained flows from the pond will discharge into Sand Creek at peak flow rates of 4.5 cfs and 69.5 cfs in the 5 and 100 

pectively.  The runoff from DP68 and from FSD ponds 11A and 11B combine at DP63 at peak flow rates of Q5 = 

0 = 1385.1, which is less than the anticipated existing modeled flow rates of Q5 = 430.7 cfs, Q100 = 1911.5 at DP63. 

P63 continues south within the Sand Creek Channel toward DP61. 

Q5 = 69.9 cfs, Q100 = 157.2 cfs) consists of a 45.7 acre industrial zoned area, referred to as the Barbarick Subdivision, 

of Sterling. Ranch.  Runoff discharged from the property will be collected by proposed storm sewer within Sterling 

ed to DP64. 

(Q5=43.4 cfs, Q100=102.7 cfs) consists of a 30.9 acre area located within of Sterling Ranch, that is north of Sterling 

d east of Sand Creek.   This portion of Sterling Ranch will consist of single family residential planned for lots ranging 

2 to 0.3 acres in size, a school site and portion of the local collector roadways.  Runoff from the developed portion of 

be collected and conveyed within street and storm sewer systems where it combines with flows from Basin SC3-7 at 

2.1 cfs, Q100 = 258.0 cfs).  The combined runoff continues south toward Pond FSD6. 

(Q5=79.3 cfs, Q100=177.1 cfs) consists of a 49.3 acre area located within of Sterling Ranch, that is north and east of 

ad and of Sterling Ranch Road and east of Sand Creek.   This portion of Sterling Ranch is planned for a commercial 

family residential lots ranging in size from 0.2 to 0.3 acres lots as well as portions of major and local collector 

eloped runoff from the basin shall be conveyed within street sections and storm sewer systems and directed to FSD 

Q5=72.5 cfs, Q100=181.5 cfs) consists of a 58.0 acre area located mostly within the confines of Sterling Ranch, near 

dary of the site, west of the Sand Creek Channel.   This portion of Sterling Ranch is planned for a commercial site and 

sidential lots ranging in size from 0.2 to 0.3 acres lots as well as portions of major and local collector roadways.   A 

mention their detention facilities and outfalls.

01.0 cfs, Q100 = 1385.1, which is less than the anticipated existing modeled flow rate

unoff from DP63 continues south within the Sand Creek Channel toward DP61. 

asin SC3-7 (Q5 = 69.9 cfs, Q100 = 157.2 cfs) consists of a 45.7 acre industrial zoned

cated outside of Sterling. Ranch.  Runoff discharged from the property will be colle

anch and routed to DP64. 

asin SC3-6B (Q5=43.4 cfs, Q100=102.7 cfs) consists of a 30.9 acre area located wit

anch Road and east of Sand Creek.   This portion of Sterling Ranch will consist of sin

 size from 0.12 to 0.3 acres in size, a school site and portion of the local collector roa

e basin shall be collected and conveyed within street and storm sewer systems where

P64 (Q5 = 112.1 cfs, Q100 = 258.0 cfs).  The combined runoff continues south toward

asin SC3-6A (Q5=79.3 cfs, Q100=177.1 cfs) consists of a 49.3 acre area located with

Marksheffel Road and of Sterling Ranch Road and east of Sand Creek.   This portion 

te and single family residential lots ranging in size from 0.2 to 0.3 acres lots as w

adways.  Developed runoff from the basin shall be conveyed within street sections a

ond 6.   

asin SC3-6C (Q5=72.5 cfs, Q100=181.5 cfs) consists of a 58.0 acre area located mos

e south boundary of the site, west of the Sand Creek Channel.   This portion of Sterli

west

102.7 cfs) consists of a 30.9 acre area located within of Sterling Ranch, that is no

  This portion of Sterling Ranch will consist of single family residential planned f

a school site and portion of the local collector roadways.  Runoff from the develo

eyed within street and storm sewer systems where it combines with flows from B

cfs).  The combined runoff continues south toward Pond FSD6. 

177.1 cfs) consists of a 49.3 acre area located within of Sterling Ranch, that is no

nch Road and east of Sand Creek.   This portion of Sterling Ranch is planned fo

s ranging in size from 0.2 to 0.3 acres lots as well as portions of major and 

he basin shall be conveyed within street sections and storm sewer systems and d

181.5 cfs) consists of a 58.0 acre area located mostly within the confines of Sterli

f the Sand Creek Channel.   This portion of Sterling Ranch is planned for a comm

in size from 0.2 to 0.3 acres lots as well as portions of major and local collector

e Rancheros subdivision (5 acres lots) also falls within the basin.  Where not she

the basin shall be conveyed within street sections and storm sewer systems and d

m Basins SC3-6B and 6C will combine in FSD6. The treated detained flows from

ow rates of 7.5 cfs and 149.6 cfs in the 5 and 100 year events respectively. Flo

west

166.2 cfs) consists of 143.4 acres located outside of Sterling Ranch and to the wes

it is assumed that the remaining large parcel are fully developed into 5 acres lots.  R

o Basin SC3-9.  

54.0 cfs) consists of 217.4 acres located to northwest of Vollmer Road and south of B

umed that the remaining large parcel are fully developed into 2.5-5 acres lots and th

 SC3-8 and SC3-9 combine within the roadside ditches and natural drainage ways

n upgraded roadside swale located along the west side of Vollmer Road which disch

located at the south end of the basin.   The treated detained flows from the pond are

Road within a storm drain or stabilized channel to Sand Creek at peak flow rates of 2

espectively just upstream of DP-61.   

 47.7 cfs) consists of 36.0 acres (located outside of Sterling Ranch), of the existin

t is located to the east of Basin SC3-6.  Runoff from the basin is conveyed as surfac

ombines with flows discharged from FSD Ponds 6 and 9 and from DP 63 at the C

of 223.9 cfs and 1620.1 cfs in the 5 and 100 year events respectively.  It is antic

rty located to the south of the Sterling Ranch will be required to outfall the storm s

mergency overflow route. Runoff from DP61 continues south within the Sand Cree

129.1 cfs)  is a 39.1 acres offsite area located to the south of Sterling Ranch, west o

downstream?

n facility (FSD-E3) located at the southeastern southern end of the bas

pated from FSD-E3 will total Q5=6.8 cfs Q100=101.3 cfs. The 

ntinue south within the buffer zone to DP3E. 

 acre strip of land located along the eastern boundary of Sterling Ranc

 It is anticipated in addition to a trail system the buffer zone will house

 will runoff from the adjacent basins.  The discharge from DP2E, FSD

wer system at DPE3 where peak flows total 75.7 cfs and 500.1 cfs in th

m and collected runoff will continue south within the buffer zone to 

 of land located within the southeastern corner of Sterling Ranch, sout

edium and high density residential lots and roadways, typically ranging

  Runoff from the basin is to be collected within local roadways and 

um detention facility (FSD-E4) located at the southeastern corner of t

s anticipated from FSD-E4 will total Q5=2.8 cfs Q100=43.6 cfs. The 

 DP4E. 

DP3E

orner of the commercial site.  After treatment and detention, the final release 

cfs Q100=10.0 cfs.  The storm sewer system and treated  runoff will continue 

Q5=2.4 cfs, Q100=8.5 cfs), consists of a 4.0 acre strip of land located along t

n dedicated for use as an open space buffer.  It is anticipated in addition to a t

 storm sewer system and a trunk main which will collect and convey runoff fr

SD Ponds E4 and E5 and Basin SCE-9 will combine within a box culvert stor

e peak flows at DP4E is anticipated to reach 76.2 cfs and 534.8 cfs in the 5 an

m sewer system and collected runoff will continue south within the buffer zon

ntinue east to DP4E. 

 (Q5=189.4 cfs, Q100=467.5 cfs) is 174.3 acres of land located within the sou

be developed into residential lots typically ranging between 3-5 dwelling unit

s, and a park site, a 10 acre elementary school site is also planned for construc

ced by the basin is to be collected within local roadways and storm sewer syst

ntion facility (FSD-E6) located at the southeastern corner of the basin.  After 

nticipated FSD Pond E6 will total Q5=0.9 cfs Q100=123.3 cfs. The storm sew

o DP56. 

DP56?
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4E. 

100=467.5 cfs) is 174.3 acres of land located within the southeastern corner of Sterling Ranch.  

 residential lots typically ranging between 3-5 dwelling units per acre. In addition to the various 

a 10 acre elementary school site is also planned for construction within this area of Sterling Ranch. 

 to be collected within local roadways and storm sewer system and conveyed to a proposed full 

D-E6) located at the southeastern corner of the basin.  After treatment and detention, the final 

nd E6 will total Q5=0.9 cfs Q100=123.3 cfs. The storm sewer system and treated  runoff will 

0=12.8 cfs), consists of a 5.8 acre strip of land located along the eastern boundary of Sterling 

 for use as an open space buffer.  It is anticipated in addition to a trail system the buffer zone will 

wer system and a trunk main which will collect and convey runoff from the adjacent basins.  The 

ds E6 and Basin SCE-11 will combine within a box culvert storm sewer that conveys runoff to 

 are anticipated to reach 75.4 cfs and 548.0 cfs in the 5 and 100 year events respectively. The 

runoff will continue east to DP8.  

100 = 33.4 cfs) is a 39.5 acre area of land located off-site, southeast of Sterling Ranch.  This basin 

y, south, approximately 1200 linear feet from Basin SCE-10.  Runoff from the basin combines with 

g Q5 = 78.8 cfs, Q100 = 560.7 cfs.  This is higher than the existing flow rates calculated by M&S for 

1 cfs, Q100 = 220.9 cfs)  but is approximately equal to the flow determined by the DBPS of  Q100 = 

south.  Explain when (timing)
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local roadways, and a park site, a 10 acre elementary school site is also planned for construction within this area of Sterling Ranch. 

 Runoff produced by the basin is to be collected within local roadways and storm sewer system and conveyed to a proposed full 

spectrum detention facility (FSD-E6) located at the southeastern corner of the basin.  After treatment and detention, the final 

release rates anticipated FSD Pond E6 will total Q5=0.9 cfs Q100=123.3 cfs. The storm sewer system and treated  runoff will 

continue east to DP56. 

 

Basin SCE-11 (Q5=3.6 cfs, Q100=12.8 cfs), consists of a 5.8 acre strip of land located along the eastern boundary of Sterling 

Ranch which has been dedicated for use as an open space buffer.  It is anticipated in addition to a trail system the buffer zone will 

house a series of small storm sewer system and a trunk main which will collect and convey runoff from the adjacent basins.  The 

discharge from DP4E, FSD Ponds E6 and Basin SCE-11 will combine within a box culvert storm sewer that conveys runoff to 

DP56.   The peak flows at DP56 are anticipated to reach 75.4 cfs and 548.0 cfs in the 5 and 100 year events respectively. The 

storm sewer system and treated runoff will continue east to DP8.  

 

Basin SCE-15 (Q5 = 5.1 cfs, Q100 = 33.4 cfs) is a 39.5 acre area of land located off-site, southeast of Sterling Ranch.  This basin 

extends from the south boundary, south, approximately 1200 linear feet from Basin SCE-10.  Runoff from the basin combines with 

flows from DP56 at DP-8 totaling Q5 = 78.8 cfs, Q100 = 560.7 cfs.  This is higher than the existing flow rates calculated by M&S for 

the existing condition (Q5 = 45.1 cfs, Q100 = 220.9 cfs)  but is approximately equal to the flow determined by the DBPS of  Q100 = 

Explain differences between developed and DBPS
flows.  Provide deviation request for diversion.

 the 

s as 

e of 

(For 

533cfs [Seg. 85], or less than the future flows determined in the DBPS for Seg. 84 (EF-8) of 530cfs (10 year) and 980cfs (100 year).   

Stabilization of downstream reach(s) to accommodate developed runoff from Sterling Ranch is dependant up the timing of the 

construction for the downstream development and the extension of Future Banning Lewis Parkway.  In the event that Sterling Ranch 

developed before downstream properties, it shall need be restricted to historic flows, or coordinate on downstream improvements that 

are needed to discharge up the limits set within the current DPBS of 980 cfs.   

 

South & East Boundary Discharge 

 

The discharge of developed drainage flows from Sterling Ranch shall not adversely affect any adjacent property.  The developed flows 

will be mitigated by the use of full spectrum detention.  In no circumstance will the developed flows from Sterling Ranch exceed the 

Sand Creek Drainage Basin Planning Study flow amounts (assuming downstream improvements in place) , or historic flows as 

analyzed in this report.  However, at the time of final design and development layouts for these proposed areas, some discharge of 

flow shall be released into the existing drainage swales to the south or east, but shall not exceed the historic amount of flow.  (For 

instance, backyard landscaping flow)  If more than the historic flow amount is proposed to be discharged, the downstream facilities 

shall be analyzed, designed and constructed in order to discharge more than the historic amount.  Drainage easements for drainage 

improvements shall be obtained to discharge concentrated flows onto the adjacent property east or south of Sterling Ranch.  Woodmen 

Road improvements were completed in approximately year 2010.  Additional drainage culverts were constructed to include 3-60" 

RCP culverts, and 2-60" RCP culverts (SCDBPS Seg 84 & 85).  These culverts will be analyzed by the upstream developments 

(Sterling Ranch or Banning Lewis Ranch) to determine the allowable discharge under Woodmen Road. 

 

 

STERLING RANCH DISCHARGE COMPARISONS 

 

Pre/Post Development - As analyzed by M&S Civil Consultants 

Design Point /  Proposed Discharge Existing Conditions Comments 

Reword this to match comment response (no intent to increase flows...)
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DP2 0 cfs 30.9 cfs Redirected to FSD-6, Revaluate with Final Design 

DP3 0 cfs 7.1 cfs Redirected to FSD-6, Revaluate with Final Design 

DP4 0 cfs 107.4 cfs Redirected to FSD-11B, Revaluate with Final Design  

DP5 0 cfs 20.5 cfs Redirected to FSD-11B, Revaluate with Final Design  

DP6 0 cfs 125.2 cfs Redirected to FSD-E6, Revaluate with Final Design 

DP7 0 cfs 277.9 cfs Redirected to FSD-E6, Revaluate with Final Design 

DP8 560 cfs 220.9 cfs Less than DBPS (Seg. 85) 

DP8 980 cfs 533 cfs DBPS Release w/ downstream improvements 

DP9A 0 cfs 380.5 cfs Bypassed to SC channel below FSD-E6 

DP63 1385.1cfs* 1911.5 cfs ~218 cfs less than historic,  Sets flow at MS X-ing @ 2000 cfs 

*Assumes Pond W3 constructed 

 

Per the above table, in all locations along the Sand Creek Channel or tributary to the East Fork watershed, the proposed flow rates are 

less than the rates specified in the existing conditions or the DBPS.  .  Future phasing and planning of Sterling Ranch may create the 

need to re-evaluate discharge flows and along the southern boundary, where topographic constraints may make slightly change the 

contributing drainage areas in this region.   

 

Model Results 

 

The following tables summarizes the modeled existing and future conditions peak discharge rates at Design Points located near the 

subject reach and specific locations for analysis.   The flow rates are reported for the 2, 5, 10, 25, 50, and 100-year storm events.  

Where applicable comparison were made to the Wilson Study and the SCDBPS, refer to the Existing and Developed Hydrologic 

Condition Maps for a complete listing of the Basins, Design Points, and Water Quality and Detention Pond flow rate and storage 

summaries.   
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3.0 1,928 n/p 7,300 n/p A&

5.5 3,504 n/p 7,300 n/p A&

22.05 1,4111 15.0 7,300 6,100 A&

Storm Distribution 

orm Distribution 

 Gieck Ranch Basin produced discharge betwe

ariability to the modeled flow rates can be attri

decimal?

t Fork Tributary to Sand Creek Channel 

rn Tributary of  Sand Creek.  The confluence of the tributary and the main ste

h master plan area.  The existing channel segments are proposed in the DBPS 

, Depth 3', select bank linings. (No other data was given)  The Segment termin

"Proposed Research Parkway", and continues southerly as Segment 84. These

Parkway" (currently shown on the approved Sketch Plan for Sterling Ranch as

wn in the DPBS as a; 6'High x 10' Wide Concrete Box Culverts.  The MDDP 

s Parkway at this location. 

 the analysis more than a few thousand feet north of the south boundary of Ste

s of property north of the DBPS.  The MDDP design uses RCP to convey the

ern Tributary of Sand Creek, in lieu of Riprap channels.  Furthermore, the MD

r of Sterling Ranch, to provide detention and water quality prior to discharge 

e Detention Section of this report for more information on Pond FSD-E6). 

bursement 

for Sterling Ranch and for existing land outside the limits of Sterling Ranch to

dy did not address these areas.  Therefore, the MDDP requests that these regio

clarify

rkway" (currently shown on the approved Sketch Plan for Sterling Ranch as 

 in the DPBS as a; 6'High x 10' Wide Concrete Box Culverts.  The MDDP does 

arkway at this location. 

e analysis more than a few thousand feet north of the south boundary of Sterling 

of property north of the DBPS.  The MDDP design uses RCP to convey the 

n Tributary of Sand Creek, in lieu of Riprap channels.  Furthermore, the MDDP 

f Sterling Ranch, to provide detention and water quality prior to discharge in 

Detention Section of this report for more information on Pond FSD-E6). 

ursement 

 Sterling Ranch and for existing land outside the limits of Sterling Ranch to the 

did not address these areas.  Therefore, the MDDP requests that these regional 

e. 

Ranch Road  (See Detention Pond Section of this report for more information 

sub-regional on-line detention facility is to control storm water events to 

ng Ranch.  Therefore, the storm water flows exiting Sterling Ranch and conveyed 

 Colorado Springs) to the south are consistent.  The MDDP requests that the 

eimbursable. 

Address proposed
improvements specifically.
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preserved as amenities for the adjacent development. 

 

The concept design of the channel will initially be based upon the FEMA flow

for planning of trails and developed lots.  The calculated max flow as determ

will be used for the analysis of a CLOMR/LOMR for the design of the channe

with FEMA and the Army Corps of Engineers will occur prior to the submitta

The FEMA flow rates, DBPS flow rates and those calculated by this analysis a

 

HEC-RAS  input and output files that model the developed peak 100 year flo

been provided in the appendix as a cursory evaluation of some of the short com

with the future improvements.  Based upon the model output velocities and 

3.9fps to 27.0 cfs and 0.2 lbs/sf to 14.9 lbs/sf with depths between 0.7’ and 

shown in the DBPS will function to arrest erosion caused by the developed run

The data is for information purposes only and is not intended to be utilized in d

 

Upstream and downstream channel improvements are proposed to be similar 

structures and rip-rap lining in some locations shall be installed to handle the in

detention ponds.  In the final design stage of development, the channels will b

necessary.   The existing culverts under Mustang Place are currently inadequat

fps?

ut and output files that model the developed peak 100 year flows across the existing channel (LOMR X Sections) has 

n the appendix as a cursory evaluation of some of the short comings of the existing channel that will need to be address 

improvements.  Based upon the model output velocities and shear in the 100 year developed condition range from 

fs and 0.2 lbs/sf to 14.9 lbs/sf with depths between 0.7’ and 8.0’ in depth.  The proposed channel improvements as 

BPS will function to arrest erosion caused by the developed runoff while minimizing impacts to the existing vegetation.  

nformation purposes only and is not intended to be utilized in design.  

ownstream channel improvements are proposed to be similar to what was anticipated in the SCDBPS.  Check 

p-rap lining in some locations shall be installed to handle the increase in volume of flows from the full spectrum 

.  In the final design stage of development, the channels will be analyzed to verify the amount of improvements 

 existing culverts under Mustang Place are currently inadequate.  They are recommended by the SCDBPS to be 

x8'W CBC.  These culverts will be analyzed at the time of final design to determine the correct size in order to 

e developed flows.   

ements and Wetland Mitigation 

existing floodplain or the low flow zone of the drainage ways where riparian or wetland vegetation exists shall 

its existing cross section.  Areas disturbed by the construction of drops, grade controls, culverts or channel bank 

revegetated with native species.  Coordination with the Army Corp of Engineers for permitting of wetland 

hall be approved before construction commences.  It is anticipated that a CLOMR/LOMR will be processed 

sign of the Sand Creek Channel Improvements.  All requirements required by the Army Corp of Engineers will 

 approval. 

(which should be less than historic?)

cre feet at a d

Road.   An e

 allow for th

report with special consideration given to the flow at the City/Co

the hydrologic calculations contained in this memorandum are in

Marksheffel Road north of City Pond 3 (DP 60A) and as a plann

into the Sand Creek Channel.  This report is not intended to be u

infrastructure.  It should also be noted, that this report did not inc

comparison point.   

 

POND W4 

 

Pond W4 exists at the northwest corner of Marksheffel Road and

detention of stormwater flows for the land on the west side of Vo

in the developments west of Vollmer Road.  Therefore, Pond W4

Creek.  These flows are discharged directly into sand creek, bypa

treatment for the existing developments.  Pond W4 is sized to ma

Plat for Highland Park Filing No. 2 - Tract G.  The detention are

dedicated, and available to enlarge the pond.  The design of Pond

Research Parkway and will be furthered in subsequent drainage r

is proposed

infrastructure.  It should also be noted, that this report did not include City Pond 3 in a

comparison point.   

 

POND W4 

 

Pond W4 exists at the northwest corner of Marksheffel Road and Vollmer Road.  The 

detention of stormwater flows for the land on the west side of Vollmer Road.  Currentl

in the developments west of Vollmer Road.  Therefore, Pond W4 will collect the flow

Creek.  These flows are discharged directly into sand creek, bypassing Pond W5.  This

treatment for the existing developments.  Pond W4 is sized to maximize the area locat

Plat for Highland Park Filing No. 2 - Tract G.  The detention area could potentially be

dedicated, and available to enlarge the pond.  The design of Pond W4 will accommoda

Research Parkway and will be furthered in subsequent drainage reports.  The construc

existing drainage problem in the existing right-of-way of Vollmer Road.  Pond W4 and

to be a reimbursable facility. 

 

EXISTING UTILITIES – HIGH PRESSURE GAS PIPELINES 

 

At the southwest corner of Sterling Ranch exists three high pressure gas/petroleum pipeli

6-inch diameter pipelines.  Special care in design and coordination with the appropriate u

safety.  Also, at the southwest portion of the site exists a Colorado Springs Utilities gas d

Subdivision.  This gas line will likely be relocated in the proposed right-of-way of the sou

should be noted that the gas pipelines existed pre-development.  Additional utilities are p

including telephone, fiber and cable.  A 10-inch diameter Colorado Springs Utilities gas 

Sterling Ranch.  This gas line is within a recorded 10-foot utility easement.  Currently, he

purchased?
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