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EL PASO COUNTY'S STATEMENT  
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BY:______________________________ DATE:___________________ 
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FINAL DRAINAGE REPORT FOR  

HOMESTEAD AT STERLING RANCH FILING NO. 1 &  

AMENDMENT TO MASTER DEVELOPMENT DRAINAGE REPORT  

FOR STERLING RANCH FILING NO. 1 & 2 
 

PURPOSE 
 
This document is the Final Drainage Report for Homestead at Sterling Ranch Filing No. 1 & Amendment 

to Master Development Drainage Report for Sterling Ranch Filing No. 1 & 2.  This site was previously 

discussed,  in the “Master Development Drainage Report for Sterling Ranch Filing Nos. 1&2, and Final 

Drainage Report for Sterling Ranch Filing No.1” (henceforth referred to as MDDPSR) prepared by M&S 

Civil Consultants, dated April 2017. The purpose of this document is to identify and analyze the on and 

offsite drainage patterns and to ensure that post development runoff is routed through the site safely and in 

a manner that satisfies the requirements set forth by the El Paso County Drainage Criteria Manual. In 

addition to the drainage analysis presented for Homestead at Sterling Ranch Filing No. 1, this report also 

evaluates an alternatice for the collection and treatment of offsite flows reaching the western boundary of 

this filing.   

 
GENERAL LOCATION AND DESCRIPTION 
 
Homestead at Sterling Ranch Filing No. 1 is located in the NE ¼ of the NW ¼ of Section 33, Township 
12 South, Range 65 West of the 6th Principal Meridian, and the SE ¼ of the NW ¼ of Section 33, 
Township 12 South, Range 65 West of the 6th Principal Meridian within unincorporated El Paso County, 
Colorado. The site is bound on the north by Dines Boulevard and platted Tract C (within the Sterling 
Ranch development). The property is bound to the east by Dines Boulevard and to the west by existing 
Vollmer Road. On the south the property is bound by Barbarick Subdivision and Tract BB (within the 
Sterling Ranch development). Sterling Ranch lies within the Sand Creek Drainage Basin. Flows from this 
site are tributary to Sand Creek. 
 
Homestead at Sterling Ranch Filing No. 1 consists of 19.574 acres and is presently undeveloped. 
Vegetation is sparse, consisting of native grasses.  Existing site terrain generally slopes from north to 
south at grade rates that vary between 2% and 4%.   
 
Homestead at Sterling Ranch Filing No. 1 is currently zoned “RS-5000 for single family development.  
Improvements proposed for the site include paved, streets, trails, utilities, and storm drainage 
improvements, as normally constructed for a residential development. As an alternative to the offsite pond 
W-2 an offsite Full Spectrum Sand Filter Pond is proposed to be constructed to provide water quality 
treatment for the off-site improvements to Vollmer Road.  Onsite water quality is provided by the existing 
Pond 4 constructed with Sterling Ranch Filing No.1 (see MDDPSR).   

 
SOILS  

 
Soils for this project are delineated by the map in the appendix as Pring Coarse Sandy Loam (71) and is 
characterized as Hydrologic Soil Types "B".  Soils in the study area are shown as mapped by S.C.S. in the 
"Soils Survey of El Paso County Area".  Vegetation is sparse, consisting of native grasses and weeds.  
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HYDROLOGIC CALCULATIONS 

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

Drainage Design Criteria manual and where applicable the Urban Storm Drainage Criteria Manual.  The 

Rational Method was used to estimate stormwater runoff anticipated from design storms with 5-year and 

100-year recurrence intervals.  

HYDRAULIC CALCULATIONS 

 
Hydraulic calculations were estimated using the Manning's Formula and the methods described in the El 
Paso County and City of Colorado Springs Storm Drainage Design Criteria manual. The relevant data 
sheets are included in the appendix of this report. 

 
FLOODPLAIN STATEMENT 

 
No portion of this site is within a designated F.E.M.A. floodplain as determined by the Federal Emergency 
Management Agency (FEMA) Flood Insurance Rate Map (FIRM) Panel No. 08041C0535 F, effective date 
March 17, 1997 and revised to reflect LOMR, 08-08-O541P, dated July 23, 2009. An annotated FIRM 
Panel is included in the Appendix. 
 

DRAINAGE CRITERIA 

 
This drainage analysis has been prepared in accordance with the current City of Colorado Springs/El Paso 

County Drainage Criteria Manual, Volumes I & II, dated November 1991, including subsequent updates.  

El Paso County has also adopted Chapter 6 and Section 3.2.1 of Chapter 13 in the City of Colorado 

Springs & El Paso County Drainage Criteria Manual Volumes I and II, dated May 2014.  (Appendix I of 

the El Paso County’s Engineering Criteria Manual (ECM), 2008).  In addition to the ECM, the Urban 

Storm Drainage Criteria Manuals, Volumes 1-3, published by the Urban Drainage and Flood Control 

District (Volumes 1 & 2 dated January 2016, Volume 3 dated November 2010 and updates.  Calculations 

were performed to determine runoff quantities for the 5-year and 100-year frequency storms for developed 

conditions using the Rational Method.  

 

EXISTING DRAINAGE CONDITIONS 

 
Homestead at Sterling Ranch Filing No. 1 site consists of 19.574 acres and is situated west of the Sand 
Creek Watershed.  This area was previously studied in the "Sand Creek Drainage Basin Planning Study" 
(DBPS) prepared by Kiowa Corporation, revised March 1996.  More recently the area was studied in the 
“Master Development Drainage Report for Sterling Ranch Filing Nos. 1&2, and Final Drainage Report for 
Sterling Ranch Filing No.1” prepared by MS Civil Consultants, dated April 2017. Homestead at Sterling 
Ranch Filing No. 1 and the surrounding areas, with the exception of the existing Barbarick Subdivision, 
have already been graded during the overlot of the subdivision. Please refer to the MDDPSR and Sterling 
Ranch Early Onsite Grading Plan for information on historic conditions and overlot drainage patterns.  
 

PROPOSED DRAINAGE CHARACTERISTICS 
 

General Concept Drainage Discussion 

 
The following is a description of the onsite basins, offsite bypass flows and the overall drainage 

characteristics for the development of Homestead at Sterling Ranch Filing No. 1 and the Amendment to 

Master Development Drainage Report for Sterling Ranch Filing No. 1 & 2. The development of 

Homestead at Sterling Ranch Filing No. 1 consists only of the two cul-de-sacs, an eyebrow, roadways, 

and lots located within the filing boundary. The proposed development drainage patterns and flow values 
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are generally the same as those recommended within the MDDPSR. The following design points and 

basin results were determined using the Rational Method.  It should be noted that all calculations and 

drainage basins have been revised to reflect the new criteria updates by the El Paso County/City of 

Colorado Springs Drainage Criteria Manual. Surface flow is designated as Design Points (DP) and flow 

within the storm sewer as (Pipe Run (PR)).  

 

Detailed Drainage Discussion (Design Points) 

DP1, 2.79 acres, consists of Basin A proposed residential lots and streets with runoff coefficients of 0.38 for 
the 5-year and 0.55 for the 100-year.  Developed runoff of Q5=3.6 cfs and Q100=8.7 cfs has been 
calculated for DP1.  The surface runoff is routed via overlot grading and curb and gutter to a proposed 15’ 
CDOT type R at-grade inlet. The intercepted flow (PR1, Q5=3.6 cfs and Q100=8.6 cfs) will be routed via a 
30” RCP under Wheatland Drive to DP2. There is flowby of 0.1 cfs in the 100 year event which is 
negligible and will not adversely affect the downstream infrastructure.  

 

DP2, 2.70 acres, consists of Basin B proposed residential lots and streets with runoff coefficients of 0.38 for 
the 5-year and 0.55 for the 100-year.  Developed runoff of Q5=3.6 cfs and Q100=8.6 cfs has been 
calculated for DP2.  The surface runoff is routed via overlot grading and curb and gutter to a proposed 15’ 
CDOT type R at-grade inlet. The intercepted flow (Q5=3.6 cfs and Q100=8.5 cfs) will combine with flows 
from PR1 be routed via a 36” RCP to an existing stub. The cumulative flows in PR2 (Q5=7.1 cfs and 
Q100=17.2 cfs) are less than the flows documented in the MDDPSR report (Q5=8.0 cfs and Q100=19.3 
cfs). There is flowby of 0.1 cfs in the 100 year event which is negligible and will not adversely affect the 
downstream infrastructure.  
 

DP3, 2.92 acres, consists of Basin C proposed residential lots and streets with runoff coefficients of 0.38 for 
the 5-year and 0.55 for the 100-year.  Developed runoff of Q5=4.2 cfs and Q100=10.1 cfs has been 
calculated for DP3.  The surface runoff is routed via overlot grading and curb and gutter to a proposed 10’ 
CDOT type R sump inlet. The intercepted flow (PR3, Q5=4.2 cfs and Q100=10.1 cfs) will be routed via an 
18” RCP to an existing stub. The flows in PR3 are equivalent to the flows documented in the MDDPSR 
report (Q5=4.2 cfs and Q100=10.1 cfs). The flows will not adversely affect the downstream infrastructure.  
 

DP4, 9.36 acres, consists of  Basin D (2.9 ac) and Basin E (5.34 ac) proposed residential lots and Basin F 
(1.12 ac) streets with runoff coefficients of 0.38 for the 5-year and 0.55 for the 100-year and Basin F (Dines 
Boulevard) with runoff coefficients of 0.90 for the 5-year and 0.96 for the 100-year. Developed runoff of 
Q5=16.1 cfs and Q100=36.7 cfs has been calculated for DP4.  The surface runoff is routed via overlot 
grading and curb and gutter to DP4 which will be collected by a 15' CDOT type R at-grade inlet. The 
intercepted flow (Q5=13.3 cfs and Q100=20.0 cfs) will combine with flows from PR3 and be routed east 
via an existing 30" RCP to existing Detention Pond 4. The flows in DP4 are equivalent to the flows 
documented in the MDDPSR report (Q5=16.1 cfs and Q100=36.7 cfs). Flowby from DP4 will be routed to 
DP5. The flows will not adversely affect the downstream infrastructure. 
 

DP5, consists of Basin G (0.61 ac) proposed backyards of residential lots with runoff coefficients of 0.22 
for the 5-year and 0.46 for the 100-year, Basin H (0.19 ac, Dines Boulevard) with runoff coefficients of 
0.90 for the 5-year and 0.96 for the 100-year and flowby from DP4.  Developed runoff of Q5=4.2 and 
Q100=19.7 cfs has been calculated for DP5.  The surface runoff is routed via overlot grading and curb and 
gutter to DP5 which will be collected by an existing 15' CDOT type R at-grade inlet. DP5 has an 
intercepted flow of (Q5=4.2 cfs and Q100=14.7 cfs). The flows in DP5 are equivalent to the flows 
documented in the MDDPSR report (Q5=4.2 cfs and Q100=19.7 cfs). Flowby from DP4 will be routed to 
DP5. The flows will not adversely affect the downstream infrastructure. 
 

 
DP6, 4.68 acres, consists of  Basin OS3 (0.43 ac) and Basin OS4 backyards of residential lots with runoff 
coefficients of 0.22 for the 5-year and 0.46 for the 100-year and Basin OS2 (2.1 ac, Wheatland Drive) and  
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Basin OS5 (1.54 ac, Dines Boulevard) with runoff coefficients of 0.90 for the 5-year and 0.96 for the 100-
year.  Developed runoff of Q5=14.1 cfs and Q100=26.7cfs has been calculated for DP6.  The surface runoff 
is routed via overlot grading and curb and gutter to DP6 which will be collected by an existing 15' CDOT 
type R at-grade inlet. The basins and flows shown for the east half of Dines Boulevard are only for 
reference. The proposed develop shall not adversely affect the downstream infrastructure.  
 

Basin N 2.08 acres, consists of proposed residential backyard lots and part of Tract L located along the 
south boundary of Homestead at Sterling Ranch Filing No. 1 with runoff coefficients of 0.22 for the 5-year 
and 0.46 for the 100-year. Developed runoff of, Q5=1.6 cfs and Q100=5.7 cfs have been calculated for the 
Basin. Runoff from the proposed residential backyard lots sheet flows to the Barbarick Subdivision 
development south as discussed in the MDDPSR. Basin N was part of a larger Basin YY. Coefficients and 
flows were calculated in a similar fashion as the MDDPSR, hence flows are equivalent to the flows 
calculated in the MDDPSR. The proposed develop shall not adversely affect the downstream infrastructure. 

 

Basin O 0.57 acres, consists of planned residential backyard lots located along the south boundary of 
Homestead at Sterling Ranch Filing No. 1 with runoff coefficients of 0.22 for the 5-year and 0.46 for the 
100-year. Developed runoff of, Q5=0.5 cfs and Q100=1.8 cfs have been calculated for the Basin. Runoff 
from the proposed residential backyard lots sheet flows to the Branding Iron at Sterling Ranch Filing No. 1 
south as discussed in the MDDPSR. Basin O was part of a larger Basin GG. Coefficients and flows were 
calculated in a similar fashion as the MDDPSR, hence flows are equivalent to the flows calculated in the 
MDDPSR. The proposed develop shall not adversely affect the downstream infrastructure. 

 
Detailed Drainage Discussion (Amendment to MDDPSR) 

As discussed this report also functions to provide an alternative recommendation for the collection and 
treatment of runoff from offsite watersheds located to the north and west of the subject site as well as those 
flows generated by the improved portions of Vollmer rights of ways as compared to the design  presented 
within the MDDPSR.    
 
The design initially presented in the MDDPSR recommends the construction of a large permanent erosion 
control fabric lined drainage channel along the west side of the improved Vollmer Road as well as a small 
drainage collection systems to convey the runoff from the improved roadway sections to the channel and to 
a large proposed Extended Detention Basin (EDB) full spectrum detention pond (FSD) known as Pond W2 
(also located along the west side of Vollmer Road).   A large 48-54” RCP storm sewer conveyance main 
was planned to direct the discharge from  the proposed pond, across the Homestead at Sterling Ranch 
residential development (and other future SR tracts) to the east across to existing Sand Creek Channel    
However, in order to construct these aforementioned improvements both temporary construction and 
permanent public improvement and drainage easements are required from multiple property owners along 
the Vollmer Roadway corridor.     
 
The purpose of the alternative design presented by this report was to determine if a system could be 
constructed within the existing rights of way and within the Sterling Ranch properties which would not 
require the need for offsite easements and/or property acquisition. The following paragraphs outline this 
system.   It should be noted that at the time of the writing of this report it is unclear which alternative is to 
be constructed but in either case the offsite runoff and runoff from planned improvements can be collected 
in a manner that protects the public and is in accordance with the design guidelines and recommendations 
presented within the various drainage criteria manuals.   

 

 

Basin M 1.15 acres, consists of planned residential backyard lots located along the west boundary of 
Homestead at Sterling Ranch Filing No. 1 with runoff coefficients of 0.22 for the 5-year and 0.46 for the 
100-year. Developed runoff of, Q5=1.0 cfs and Q100=3.6 cfs have been calculated for the Basin. Runoff 
from the proposed residential backyard lots sheet flows to the Basin M2 (Sand Filter Pond W-9, Full 
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Spectrum Detention (FSD)). Basin M is comprised of  Basin M and Basin T as discussed in the MDDPSR. 
Basin M will be treated for water quality when previously it was collected by the 48” RCP and released 
untreated to Sand Creek.  Coefficients and flows were calculated in a similar fashion as the MDDPSR, 
hence flows are equivalent to the flows calculated in the MDDPSR. The proposed develop shall not 
adversely affect the downstream infrastructure. 
 

Basin RP-2B  2.04 acres, consists of paved Vollmer Road (east half) and landscape area with runoff 
coefficients of 0.63 for the 5-year and 0.76 for the 100-year. Developed runoff of Q5=4.9 cfs and 
Q100=9.9 cfs has been calculated for this basin.  In the interim the surface runoff is routed via curb and 
gutter to a proposed type 5 embankment protector and outfall to Basin M2 (FSD Pond W-9). In the future, 
upon full build out of Vollmer Road, the surface runoff will combine with Basin RP-2C and be routed via 
curb and gutter to a proposed type 5 embankment protector and outfall to Basin M2 (FSD Pond W-9). 
Coefficients and flows were calculated using the full build out of Vollmer Road. This alternative will 
consist of build out of the east half of Vollmer Road which will tie into existing Vollmer Road. The 
proposed develop shall not adversely affect the downstream infrastructure. 

 

Basin RP-2C  1.28 acres, consists of paved Vollmer Road and landscape area with runoff coefficients of 
0.74 for the 5-year and 0.84 for the 100-year. Developed runoff of Q5=4.3 cfs and Q100=8.2 cfs has been 
calculated for this basin.  In the interim the surface runoff will sheet flow and outfall to Basin M2 (FSD 
Pond W-9). In the future, upon full build out of Vollmer Road, the surface runoff will combine with Basin 
RP-2B and be routed via curb and gutter to a proposed type 5 embankment protector and outfall to Basin 
M2 (FSD Pond W-9). Coefficients and flows were calculated using the full build of Vollmer Road. This 
alternative will consist of build out of the east half of Vollmer Road which will tie into existing Vollmer 
Road. The proposed develop shall not adversely affect the downstream infrastructure. 

 

Basin M2  1.60 acres, consists of FSD Sand Filter Pond W-9 and landscape area with runoff coefficients 
of 0.08 for the 5-year and 0.35 for the 100-year. Developed runoff of Q5=0.4 cfs and Q100=3.2 cfs has 
been calculated for this basin.  The cumulative upstream runoff of Q5=8.9 cfs and Q100=21.2 cfs has been 
calculated for DP13. The proposed FSD Pond W-9 functions to provide water quality and full spectrum 
detention for runoff calculated off and on-site. The pond is designed to treat approximately 6.07 acres, and 
provide 0.092 ac-ft of water quality storage and 0.638 ac-ft of 100-year storage.  The outlet structure and 
pipe have been designed to release the required rates per the UDFCD manual and per the Detention 
Design-UD-Detention v3.07 workbook. The detention pond will be private and shall be maintained by the 
Sterling Ranch Metropolitan District.  Access shall be granted to the owner and El Paso County for access 
and maintenance of the private detention pond. A private maintenance agreement document shall 
accompany the submittal. In the event of clogging or total inlet failure, flows at DP13 will over top the 
emergency spillway, with erosion control measures, and outfall south along Vollmer Road. The peak 
release rate from pond W-9 (PR9, Q5=0.6 cfs and Q100=8.7 cfs ~18" RCP) will combine with offsite 
flows from PR7. The summed flows (PR10, Q5=7.6 cfs and Q100=47.2 cfs) will outfall into a  manhole 
and combine with flows from PR 8 (Q5=18.9 cfs and Q100=133.7 cfs). The combined flows shall be 
routed east via a proposed 54” RCP , PR 11 (Q5=23.8 cfs and Q100=164.1 cfs)  into Sand Creek. Impacts 
from the outfall into Sand Creek will be addressed in the revised TM-SCCS.  
 
The water quality volume and 100-year volume required for the site has been determined using the 

guidelines set forth in the City of Colorado Springs/El Paso County Drainage Criteria Manual - Volume 

II. Refer to the Detention Basin Design sheets located within the appendix of this report.  

Vollmer Road. The proposed develop shall not adversely affect the downstream infrastructure. 
 

DP7, 3.01 acres, consists of Sub-Basin OS1A (2.7 ac) existing low density residential with runoff 
coefficients of 0.08 for the 5-year and 0.35 for the 100-year and Basin V1A (0.31 ac) existing west half of 
Vollmer Road with runoff coefficients of 0.90 for the 5-year and 0.96 for the 100-year. Calculated runoff 
of Q5=1.6 cfs and Q100=7.0 cfs has been calculated for DP7. The flow will be routed south via an an 
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existing 12" CMP (PR4) under an access road. The surface runoff shall be routed via historic drainage 
patterns and an existing road side swale to DP8.  

 
DP8, 9.35 acres, consists of Sub-Basin OS1B (9.09 ac) existing low density residential with runoff 
coefficients of 0.08 for the 5-year and 0.35 for the 100-year and Basin V1B (0.31 ac) existing west half of 
Vollmer Road with runoff coefficients of 0.90 for the 5-year and 0.96 for the 100-year and flows from 
DP7. Calculated runoff of Q5=4.8 cfs and Q100=26.3 cfs has been calculated for DP8. The flow will 
captured by a 2.9’x5.7’ CDOT type D inlet and be routed, under Vollmer Road, south via a 24" RCP 
(PR5). Minimal grading, within DP8, will be provided within the Vollmer Road ROW. In the event of 
clogging, runoff will overtop the sump condition  and the surface runoff shall be routed via historic 
drainage patterns and an existing road side swale to DP9.  

 

DP9, 5.85 acres, consists of Sub-Basin OS1C (5.64 ac) existing low density residential with runoff 
coefficients of 0.08 for the 5-year and 0.35 for the 100-year and Basin V1C (0.21 ac) existing west half of 
Vollmer Road with runoff coefficients of 0.90 for the 5-year and 0.96 for the 100-year. Calculated runoff 
of Q5=2.2 cfs and Q100=12.3 cfs has been calculated for DP9. The flow will captured by a 2.9’x2.9’ 
CDOT type C inlet and be routed, under Vollmer Road, via an 18" RCP (PR6). These flows will be 
combine with flows from PR5 and be routed south via a 30” RCP, PR7 (Q5=7.0 cfs and Q100=38.6 cfs). 
These flows will combine with flows from  PR9 and be routed south to a manhole via a 30” RCP, PR10 
(Q5=7.6 cfs and Q100=47.2 cfs). Minimal grading, at DP9, will be provided within the Vollmer Road 
ROW. In the event of clogging, runoff will overtop the sump condition and the surface runoff shall be 
routed via historic drainage patterns and an existing road side swale to DP10.  

 

DP10, 104.75 acres, consists of Sub-Basin OS1D (94.3 ac) and Basin W-2 (10.0 ac), existing low density 
residential with runoff coefficients of 0.08 for the 5-year and 0.35 for the 100-year and Basin V1D (0.13 
ac) and Basin V2 (0.32 ac), existing west half of Vollmer Road with runoff coefficients of 0.90 for the 5-
year and 0.96 for the 100-year. Calculated runoff of Q5=18.9 cfs and Q100=133.7 cfs has been calculated 
for DP10 The flow will captured by a 4.0’x14.0’ modified CDOT type D inlet and be routed, under 
Vollmer Road, via a 54" RCP (PR8) to a manhole. These flows will be combine with flows from PR10 and 
be routed east, within the Homestead Sterling Ranch Filing No. 1 subdivision, via a 54” RCP, 
PR11(Q5=23.8 cfs and Q100=164.1 cfs). These flows will combine with flows from  PR12 (Q5=2.7 cfs 
and Q100=36.2 cfs, release rate Pond 4)  and be routed south via a 60” RCP, PR13 (Q5=26.5 cfs and 
Q100=200.3 cfs). These flows will outfall into a low tailwater riprap basin and into Sand Creek. Minimal 
grading, at DP10, will be provided within the Vollmer Road ROW. In the event of clogging, runoff will 
overtop the sump condition and the surface runoff shall be routed via historic drainage patterns and an 
existing road side swale south along Vollmer Road. The majority of improvements to Vollmer Road will 
drain to the east and be captured by FSD Pond W-9. No developed flows will be introduced to the westside 
of Vollmer Road. 
 

 DETENTION PONDS 

 
Detention Pond W-9, has combined upstream developed runoff of Q5=8.9 cfs and Q100=21.2 cfs.  The 
proposed Detention Pond functions to provide full spectrum detention and water quality for runoff 
calculated onsite. The pond is designed to treat approximately 6.07 acres, and provide 0.092 ac-ft of water 
quality storage and 0.638 ac-ft of 100-year storage. The sand filter, underdrain, outlet structure and pipe 
have been designed per the UDFCD manual and per the Detention Design-UD-Detention v3.07 workbook.  
 
The detention pond will be private and shall be maintained by the Sterling Ranch Metropolitan District.  
Access shall be granted to the owner and El Paso County for access and maintenance of the private 
detention ponds. A private maintenance agreement documents shall accompany the submittal. In the event 
of clogging or total inlet failure, flows will over top the emergency spillway and outfall into a swale and 
will outlet along the eastside of Vollmer Road.  
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The water quality volume and 100-year volume required for the site has been determined using the 

guidelines set forth in the City of Colorado Springs/El Paso County Drainage Criteria Manual Chapter 6 - 

Volume II. Refer to the Detention Basin Design sheets located within the appendix of this report.  

 

EROSION CONTROL 

 
It is the policy of the El Paso County that a grading and erosion control plan be submitted with the 

drainage report.   EPC approved “Early Grading Plan for Sterling Ranch Phase I Onsite Grading & 

Erosion Control”, November 18, 2015.  And “Early Grading Plan for Sterling Ranch Phase I Offsite 

Grading & Erosion Control”, December 3, 2015.   Grading and Erosion control operations are currently 

underway (August 2016).  Grading and Erosion Control will cease with the final development of the site 

in the next 12-36 months.  

 

CONSTRUCTION COST OPINION – HOMESTEAD AT STERLING RANCH FILING NO. 1 

Drainage Facilities: 

 
See Construction Cost Opinion for Alternative Sterling Ranch Filing No. 1 MDDP on the next page 
following the Summary paragraph.  
 
M & S Civil Consultants, Inc. (M & S) cannot and does not guarantee the construction cost will not vary 
from these opinions of probable costs. These opinions represent our best judgment as design professionals 
familiar with the construction industry and this development in particular. The above is only an estimate 
of the facility cost and drainage basin fee amounts in 2017. 

 

DRAINAGE & BRIDGE FEES – HOMESTEAD AT STERLING RANCH FILING NO. 1  
 
This site is within the Sand Creek Drainage Basin. The 2017 Drainage and Bridge Fees per El Paso County 
for the Homestead at Sterling Ranch Filing No. 1site are as follows: 
 
Per Homestead at Sterling Ranch Filing No.1 Plat –   Total Area   19.574 Acres 
      

FILING NO. 1 FEES: 

Drainage Fees:  19.574   x 46% $ 16,270.00 =  $     146,495.73 

Bridge Fees:   19.574   x 46% $   4,929.00 =  $       44,380.91 

          Total    $     190,876.64 
 

 

 

 

Item Description Quantity Unit Cost     Cost 

1 18" RCP 10 $40 /LF    $400.00  

2 30" RCP 34 $65 /LF    $2,210.00  

3 36" RCP 36 $75 /LF     $2,700.00  

4 15' CDOT Type R At-Grade  2 $6000 /EA    $12,000.00  

5 8' CDOT Type R Sump Inlet  1 $4700 /EA    $4,700.00  

   Total      $22,010.00  

dsdrice
Cloud+

dsdrice
Cloud+
This could be 42% based on average lot size.
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SUMMARY 
 
Development of this site will not adversely affect the surrounding development per this final drainage 

report with no negative impact of the neighboring developments. The proposed drainage facilities will 

adequately convey, detain and route runoff from the tributary and onsite flows to the Sand Creek Drainage 

channel.  Full Spectrum Detention and Water Quality Pond will be used to discharge developed flows into 

Sand Creek per the Urban Drainage criteria flow rates, which are at or less than the historic flow.  Care 

will be taken during construction to accommodate overland flow routes onsite and temporary drainage 

conditions. The development of the Homestead at Sterling Ranch Filing No. 1 project shall not adversely 

affect adjacent or downstream property. 

 

  

dsdrice
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CONSTRUCTION COST OPINION– STERLING RANCH FILING NO. 1 (ALTERNATIVE#1)  
Drainage Facilities: 

  

Item Description Quantity Unit Cost     Cost 

1 18" RCP 362 $40 /LF    $14,480.00  

2 24" RCP 770 $50 /LF    $38,500.00  

3 30" RCP 1952 $65 /LF    $58,560.00  

4 36" RCP 615 $75 /LF     $46,125.00  

5 42" RCP 385 $85 /LF     $32,725.00  

6 54" RCP 1265 $200 /LF    $253,000.00  

7 60" RCP 254 $250 /LF    $63,500.00  

8 18" CMP 55 $30 /LF    $1,650.00 

9 18" FES 3 $245 /LF    $735.00  

10 24" FES 2 $350 /EA    $700.00 

11 30" FES 4 $475 /EA    $1,900.00  

12 36" FES 4 $775 /EA    $3,100.00  

13 42" FES 1 $895 /EA    $895.00  

14 18" CMP 1 $150 /EA    $150.00  

15 60" End Treatment 
Headwall/Wing walls  

1 $17000 /EA    $17,000.00  

16 15' CDOT Type R At-Grade  7 $6000 /EA    $42,000.00  

17 10' CDOT Type R Sump Inlet  2 $4700 /EA    $9,400.00  

18 6.83'x6.33' MH 1 $6500 /EA    $6,500.00  

19 7.83'x6.33" MH 2 $6750 /EA    $13,500.00 

20 8.0'x8.0' MH 5 $7000 /EA    $35,000.00  

21 8.0'x8.3' MH 1 $8000 /EA    $8,000.00  

21 Type II  MH 1 $6000 /EA    $36,000.00  

22 
23 

Type III MH 
*Detention Pond 4 

1 
1 

$6000 
$40000 

/EA 
/EA 

   $6,000.00 
$40,000.00  

24 *Detention Pond 8 1 $40000 /EA    $40,000.00  

25 *Detention Pond W-9 1 $20500 /EA    $20,500.00 

26 * Detention Pond BB 1 $25000 /EA    $25,000.00 

27 Fabricated 36" Riser w/Trash 
rack 

1 $5000 /EA    $5,000.00 

27 CDOT Type C Area Inlet  1 $5000 /EA    $5,000.00 

27 CDOT Type D Area Inlet  1 $6000 /EA    $5,000.00 

28 
29 

Mod CDOT Outlet Structure 
Mod CDOT Type D Area Inlet  

3 
3 

$15000 
$6000 

/EA 
/EA 

   $45,000.00 
$18,000.00  

   Total      $892,920.00  

dsdrice
Delete
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scale.
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — El Paso County Area, Colorado (CO625)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

71 Pring coarse sandy
loam, 3 to 8 percent
slopes

B 11.3 100.0%

Totals for Area of Interest 11.3 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/10/2017
Page 3 of 4
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Intensity* Flow PIPE SIZE

PIPE 

RUN

Point(s)

Contributing

Pipes/Design Points

Equivalent

CA 5

Equivalent

CA 100

Maximum

T C

I 5 I 100 Q 5 Q 100

1 DP1 1.06 1.53 16.3 3.4 5.7 3.6 8.7 30" RCP

2 DP2, PR1 2.09 3.02 16.3 3.4 5.7 7.1 17.2 36" RCP

3 DP3 1.11 1.61 12.8 3.8 6.3 4.2 10.1 18" RCP

4 DP7 0.50 1.24 17.1 3.3 5.6 1.6 7.0 EX 12" CMP

5 DP8 1.46 4.67 17.1 3.3 5.6 4.8 26.3 24" RCP

6 DP9 0.64 2.18 16.7 3.4 5.6 2.2 12.3 18" RCP

7 PR5, PR6 2.10 6.85 17.1 3.3 5.6 7.0 38.6 30" RCP

8 DP10 8.75 36.94 37.2 2.2 3.6 18.9 133.7 54" RCP

9 OUTFLOW EDB POND W-9 0.18 1.53 16.2 3.4 5.7 0.6 8.7 18" RCP

10 PR7, PR9 2.28 8.38 17.1 3.3 5.6 7.6 47.2 30" RCP

11 PR8, PR10 11.03 45.32 37.2 2.2 3.6 23.8 164.1 54" RCP

12 OUTFLOW EDB POND 4 2.7 36.2 30" RCP

13 PR11, PR12 26.5 200.3 60" RCP

* Intensity equations assume a minimum travel time of 5 minutes. Calculated by:

DP - Design Point Date:

EX - Existing Design Point Checked by:INT- Intercepted Flow from Design Point

PEAK OUTFLOW FROM POND 4 UD DET v3.04

SUMMATION OF PR11 & PR18

AMENDED STERLING RANCH FILING NO.1 MDDP

VAS

HOMESTEAD AT STERLING RANCH FILING NO.1

(Storm Sewer Routing Summary)

ET

  FB- Flow By from Design Point 11/7/2017

Page 1 HOMESTEAD SR FILING 1
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Stormwater Facility Name:

Facility Location & Jurisdiction:

User Input: Watershed Characteristics User Defined User Defined User Defined User Defined

Watershed Slope = 0.024 ft/ft Stage [ft] Area [ft^2] Stage [ft] Discharge [cfs]

Watershed Length = 575 ft 0.00 6,035 0.00 0.05

Watershed Area = 5.87 acres 1.00 8,554 1.00 0.20

Watershed Imperviousness = 70.0% percent 2.00 11,312 2.00 0.55

Percentage Hydrologic Soil Group A = 0.0% percent 3.00 14,295 3.00 13.10

Percentage Hydrologic Soil Group B = 100.0% percent 4.00 17,480 4.00 21.20

Percentage Hydrologic Soil Groups C/D = 0.0% percent

User Input 17

  

WQCV Treatment Method = 12.00 hours

Location for 1-hr Rainfall Depths (use dropdown):

Workbook Protected Worksheet Protected

Stormwater Detention and Infiltration Design Data Sheet

FSD Pond W-9

Sterling Ranch Sudivision, Vollmer Road, El Paso County / El Paso County

User Input

Sand Filter

After completing and printing this worksheet to a pdf, go to:

https://maperture.digitaldataservices.com/gvh/?viewer=cswdif

create a new stormwater facility, and 

attach the pdf of this worksheet to that record.

Routed Hydrograph Results

Design Storm Return Period = WQCV 2 Year 5 Year 10 Year 50 Year 100 Year

One-Hour Rainfall Depth = 0.50 1.19 1.50 1.75 2.25 2.52 in

Calculated Runoff Volume = 0.108 0.386 0.536 0.661 0.955 1.111 acre-ft

OPTIONAL Override Runoff Volume = acre-ft

Inflow Hydrograph Volume = 0.107 0.386 0.536 0.661 0.954 1.111 acre-ft

Time to Drain 97% of Inflow Volume = 13.4 23.6 24.3 23.7 22.4 21.8 hours

Time to Drain 99% of Inflow Volume = 13.9 25.3 26.4 26.2 25.7 25.5 hours

Maximum Ponding Depth = 0.59 1.77 2.14 2.31 2.67 2.84 ft

Maximum Ponded Area = 0.17 0.25 0.27 0.28 0.31 0.32 acres

Maximum Volume Stored = 0.091 0.339 0.432 0.478 0.584 0.639 acre-ft

SDI-Pond W-9, Design Data 11/9/2017, 7:28 PM



WQCV_Trigger = 1

RunOnce= 1

CountA= 1

Draintime Coeff= 0.8

Stormwater Detention and Infiltration Design Data Sheet
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12 South, Range 65 West of the 6th Principal Meridian, and the SE ¼ of the NW ¼ of Section 33, 
Township 12 South, Range 65 West of the 6th Principal Meridian within unincorporated El Paso County, 
Colorado. The site is bound on the north by Dines Boulevard and platted Tract C (within the Sterling 
Ranch development). The property is bound to the east by Dines Boulevard and to the west by existing 
Vollmer Road. On the south the property is bound by Barbarick Subdivision and Tract BB (within the 
Sterling Ranch development). Sterling Ranch lies within the Sand Creek Drainage Basin. Flows from this 
site are tributary to Sand Creek. 
 
Homestead at Sterling Ranch Filing No. 1 consists of 19.574 acres and is presently undeveloped. 
Vegetation is sparse, consisting of native grasses.  Existing site terrain generally slopes from north to 
south at grade rates that vary between 2% and 4%.   
 
Homestead at Sterling Ranch Filing No. 1 is currently zoned “RS-5000 for single family development.  
Improvements proposed for the site include paved, streets, trails, utilities, and storm drainage 
improvements, as normally constructed for a residential development. As an alternative to the offsite pond 
W-2 an offsite Full Spectrum Sand Filter Pond is proposed to be constructed to provide water quality 
treatment for the off-site improvements to Vollmer Road.  Onsite water quality is provided by the existing 
Pond 4 constructed with Sterling Ranch Filing No.1 (see MDDPSR).   

 
SOILS  

 
Soils for this project are delineated by the map in the appendix as Pring Coarse Sandy Loam (71) and is 
characterized as Hydrologic Soil Types "B".  Soils in the study area are shown as mapped by S.C.S. in the 
"Soils Survey of El Paso County Area".  Vegetation is sparse, consisting of native grasses and weeds.  
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 DETENTION PONDS 

 
Detention Pond W-9, has combined upstream developed runoff of Q5=8.9 cfs and Q100=21.2 cfs.  The 
proposed Detention Pond functions to provide full spectrum detention and water quality for runoff 
calculated onsite. The pond is designed to treat approximately 6.07 acres, and provide 0.092 ac-ft of water 
quality storage and 0.638 ac-ft of 100-year storage. The sand filter, underdrain, outlet structure and pipe 
have been designed per the UDFCD manual and per the Detention Design-UD-Detention v3.07 workbook.  
 
The detention pond will be private and shall be maintained by the Sterling Ranch Metropolitan District.  
Access shall be granted to the owner and El Paso County for access and maintenance of the private 
detention ponds. A private maintenance agreement documents shall accompany the submittal. In the event 
of clogging or total inlet failure, flows will over top the emergency spillway and outfall into a swale and 
will outlet along the eastside of Vollmer Road.  

Provide statement confirming pond design sizing and
attributes provided with S.R. Filing 1, and/or any
revisions necessary.
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DGE FEES – HOMESTEAD AT STERLING RANCH FILING NO. 1  

Sand Creek Drainage Basin. The 2017 Drainage and Bridge Fees per El Paso County 
terling Ranch Filing No. 1site are as follows: 

rling Ranch Filing No.1 Plat –   Total Area   19.574 Acres 
   

S: 

 19.574   x 46% $ 16,270.00 =  $     146,495.73 

 19.574   x 46% $   4,929.00 =  $       44,380.91 

       Total    $     190,876.64 

This could be 42% based on
average lot size.
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