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I. GENERAL LOCATION AND DESCRIPTION 
 
A. Background 
 
Mayberry, Colorado Springs, formerly known as “Ellicott Town Center” (ETC) is a proposed 
subdivision located west of Ellicott, Colorado in El Paso County.  The development is located on 
the south side of State Highway 94, approximately 1-1/2 miles west of Ellicott Highway (see 
vicinity map in Appendix B).  The approved Ellicott Town Center PUD includes a total of 1,048 
single-family dwelling units and 32 acres of commercial space.  Colorado Springs Mayberry, LLC 
is moving forward with development of Ellicott Town Center Filing No. 1, consisting of 98 single-
family residential lots near the north boundary of the project.  Filing No. 1 was approved by the 
Board of County Commissioners on April 12, 2007 (Resolution No. 07-132) and is currently 
pending recording.   
 
Mayberry, Colorado Springs Filing No. 2 consists of a replat of Tract L and Tract Q of Mayberry, 
Colorado Springs Filing No. 1, creating 3 commercial lots along the extension of Cattlemen Run 
on the west side of Springs Road.  While the Filing No. 2 replat comprises a total of 85.8 acres 
including several tracts for future development, the actual development area within this plat is 
limited to 3 new commercial lots comprising a total of 2.8 acres. 
 
B. Scope 
 
This report is provided in support of the subdivision plat for “Mayberry, Colorado Springs Filing 
No. 2.”  The report is intended to fulfill the El Paso County requirements for a Final Drainage 
Report (FDR).  The report will provide a summary of site drainage issues impacting the proposed 
development, including analysis of impacts from upstream drainage patterns, site-specific 
developed drainage patterns, and impacts on downstream facilities.  This FDR report was prepared 
based on the guidelines and criteria presented in the El Paso County Drainage Criteria Manual, 
providing final design of required drainage facilities for this phase of the project.    
 
JPS Engineering prepared the “Final Drainage Report for Mayberry, Colorado Springs Filing No. 
1” which includes the storm drainage and detention facilities serving the area within Filing No. 2. 
Drainage calculations for these facilities are included in the FDR for Filing No. 1, so the scope of 
this Final Drainage Report is limited accordingly. 
 
C. Site Location and Description 
 
The Mayberry, Colorado Springs (fka “Ellicott Town Center”) property comprises the west half 
of Section 14 along with the contiguous east quarter of Section 15, as well the west half of the 
northeast quarter of Section 14, Township 14 South, Range 63 West of the 6th Principal Meridian.  
The site is located at an elevation of approximately 6,060 feet above mean sea level.  The 550.6-acre 
site is currently undeveloped, with the exception of an abandoned concrete batch plant and several 
storage buildings in vicinity of Springs Road, and the existing Viewpoint Water Tank site at the 
northwest corner of the parcel.   
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State Highway 94 borders the parcel to the north, and unplatted agricultural properties (zoned A35) 
border this parcel on the east and south sides. Unplatted property zoned RR5 borders the overall ETC 
parcel to the west.   
 
Filing No. 1 includes 98 single-family residential lots at the north end of the development, and Filing 
No. 2 comprises 3 commercial lots along Springs Road in the northeast area of the development.  The 
primary access to Mayberry, Colorado Springs Filing No. 2 will be provided by Springs Road 
extending south from SH94.  Site improvements will include overlot grading and curb, gutter, and 
asphalt paving of the roads within the site.   
 
The intermittent streams throughout this area drain into the Black Squirrel Creek Basin which 
ultimately outfalls into the Arkansas River.  The entire Filing No. 2 site is located within the Ellicott 
Consolidated Drainage Basin (CHBS1200).  This basin conveys surface drainage to the West Fork 
of Black Squirrel Creek, which is located east of this parcel between the site and Ellicott Highway.   
 
The terrain is generally flat with gentle northwest to southeast slopes ranging from one to two percent. 
Historic drainage patterns from the site are conveyed overland to the south and east boundaries of 
the site.  The entire site is covered with native grasses, except for the existing water tank site at the 
northwest corner of the parcel.  
 
D. General Soil Conditions 
 
According to the Soil Survey of El Paso County prepared by the Soil Conservation Service, on-site 
soils within the Filing No. 2 area are comprised primarily of “Truckton loamy sand (type 95)” soils 
(see Appendix A).  These soils are characterized as well-drained loamy sand with rapid permeability, 
slow surface runoff rates, and moderate hazard of erosion.  These soils are classified as hydrologic 
soils group “A” for drainage analysis purposes.   
 
E. References 
 
City of Colorado Springs & El Paso County “Drainage Criteria Manual,” revised October 12, 1994. 
 
El Paso County “Engineering Criteria Manual,” December 13, 2016.  
 
El Paso County Resolution No. 15-042 (El Paso County adoption of “Chapter 6: Hydrology” and 
“Chapter 13, Section 3.2.1:  Full Spectrum Detention” of the City of Colorado Springs Drainage 
Criteria Manual dated May 2014). 
 
FEMA, Flood Insurance Rate Map (FIRM) Number 08041C0810G, December 7, 2018. 
 
JPS Engineering, “Preliminary and Final Drainage Report for Mayberry, Colorado Springs Filing No. 
1,” October 27, 2020. 
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JPS Engineering, “Master Development Drainage Plan for Ellicott Town Center,” November 22, 
2005 (Approved by El Paso County 12/02/05). 
 
JPS Engineering, “Master Development Drainage Plan and Preliminary Drainage Report for Springs 
East Village,” March 21, 2002 (Approved by El Paso County 10/23/02). 
 
JPS Engineering, “Master Development Drainage Plan and Preliminary Drainage Report for 
Viewpoint Village,” January 28, 2002 (Approved by El Paso County 9/11/02). 
 
JPS Engineering, “Preliminary Drainage Report for Ellicott Town Center - Phase 1,” January 15, 
2007. 
 
JPS Engineering, “Preliminary and Final Drainage Report for Ellicott Town Center Filing No. 1,” 
January 15, 2019. 
 
USDA/NRCS, “Soil Survey of El Paso County Area, Colorado,” June, 1981. 
 
II. DRAINAGE BASINS AND SUB-BASINS 
 
A. Major Basin Description 
 
The proposed development lies within the Ellicott Consolidated Drainage Basin (CHBS1200) as 
classified by El Paso County.  This basin is comprised of the area tributary to the West Fork of Black 
Squirrel Creek, with the majority of the basin bounded by SH94 to the north and Ellicott Highway to 
the east.  No drainage planning study has been completed for the Ellicott Consolidated Drainage Basin 
or any adjacent drainage basins.   
 
The Ellicott Consolidated Drainage Basin comprises a tributary area of about 13 square miles, or 
8,320 acres.  The proposed subdivision represents a total of 551 acres of development, or 7 percent 
of the total basin area.  An “on-site” drainage planning approach has been proposed based on the 
relatively small developed area in comparison to the remaining undeveloped basin area, which is 
primarily agricultural land.   
 
The overall ETC site historically consists of five major basins conveying flows towards the south and 
eastern boundaries of the site, as shown in Figure EX2.   Drainage from this site flows southeasterly 
to existing natural drainage channels flowing towards Black Squirrel Creek.   
 
B. Floodplain Impacts 
 
The project site is not impacted by any 100-year floodplain limits as delineated by the Federal 
Emergency Management Agency (FEMA).  The site is located approximately one mile 
southwest of the 100-year floodplain limits for the West Fork of Black Squirrel Creek.  The 
floodplain limits in the vicinity of the site are shown in Flood Insurance Rate Map (FIRM) 
Number 08041C0810G dated December 7, 2018 (see Appendix B).   
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C. Sub-Basin Description 
 
The developed drainage basins lying within the proposed development are depicted in Figure D1.  
The overall ETC site layout has been delineated into several drainage basins (A-E) based on the 
proposed road layout and grading scheme.  The natural drainage patterns will be impacted through 
development by site grading and concentration of runoff in subdivision street gutters, storm drains, 
and channels.  The majority of sub-basins drain to the southeast, collecting in the interior roads and 
drainage channels.  On-site flows will be diverted to proposed detention ponds located at the south 
and east boundaries of the site, and detained runoff flows will discharge to the southeast, following 
historic drainage paths.   
 
Mayberry, Colorado Springs Filing No. 2 is located within Basins C and D, and developed drainage 
impacts from this part of the site will ultimately be mitigated by routing developed flows through 
Detention Pond D at the southeast corner of the site. 
 
III. DRAINAGE DESIGN CRITERIA 
 
A. Development Criteria Reference 
 
The Ellicott Consolidated Drainage Basin has not had a Drainage Basin Planning Study performed 
for the basin.  The majority of areas within the basin are comprised of agricultural lands and rural 
residential uses.   
 
The “Master Development Drainage Plan (MDDP) for Ellicott Town Center” was approved by El 
Paso County concurrent with the Sketch Plan and Overall PUD, and a Preliminary Drainage Report 
for Phase One was approved with the Phase One PUD and Preliminary Plan.  This “Final Drainage 
Report for Mayberry, Colorado Springs Filing No. 2” fully conforms to the previously approved 
MDDP. 
 
B. Hydrologic Criteria 
 
SCS procedures were utilized for analysis of major basin flows impacting the site.  In accordance 
with El Paso County drainage criteria, SCS hydrologic calculations were based on the following 
assumptions: 

 Design storm (minor)    5-year  
 Design storm (major)    100-year  
 Storm distribution    SCS Type IIA (eastern Colorado) 
 100-year, 24-hour rainfall    4.4 inches per hour (NOAA isopluvial map) 
 5-year, 24-hour rainfall   2.6 inches per hour (NOAA isopluvial map) 
 Hydrologic soil type     B 
 SCS curve number - undeveloped conditions 61 (pasture / range) 
 SCS curve number - developed conditions 80 (1/8-1/4 acre lots) 
 SCS curve number - developed conditions 92 (commercial areas) 
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Rational method procedures were utilized for calculation of peak flows within the on-site drainage 
basins.  Rational method hydrologic calculations were based on the following assumptions: 
 

 Design storm (minor)    5-year  
 Design storm (major)    100-year  
 Rainfall Intensities    El Paso County I-D-F Curve  
 Hydrologic soil type     A 
          C5  C100 
 Runoff Coefficients - undeveloped: 

Existing pasture/range areas      0.25  0.35 
 Runoff Coefficients - developed: 

Proposed Residential (1/8-1/4 acre lots)    0.375  0.545 
Proposed Neighborhood Commercial (70% impervious)  0.49  0.62 
 

Commercial areas within Filing No. 2 have been modeled as neighborhood commercial based on 
anticipated impervious areas in the range of 70 percent.  Future drainage reports associated with each 
site development plan shall identify site-specific runoff coefficients for comparison to the subdivision 
drainage report.  If greater overall impervious areas are developed, then future site plans may need to 
mitigate for the increase or ensure that downstream drainage facilities have adequate capacity. 
 
Hydrologic calculations are enclosed in Appendix A, and peak design flows are identified on the 
drainage basin drawings.  While the hydrologic modeling spreadsheets in Appendix A provide 
comprehensive preliminary information for the overall Ellicott Town Center project, only the design 
points associated with Basins C and D are applicable to this Final Drainage Report. 
 
IV. DRAINAGE PLANNING FOUR STEP PROCESS 
 
El Paso County Drainage Criteria require drainage planning to include a Four Step Process for 
receiving water protection that focuses on reducing runoff volumes, treating the water quality 
capture volume (WQCV), stabilizing drainageways, and implementing long-term source 
controls.  
 
As stated in DCM Volume 2, the Four Step Process is applicable to all new and re-development 
projects with construction activities that disturb 1 acre or greater or that disturb less than 1 acre 
but are part of a larger common plan of development.  The Four Step Process has been 
implemented as follows in the planning of this project: 
 
Step 1:  Employ Runoff Reduction Practices 

 Minimize Impacts:  The approved Ellicott Town Center PUD includes significant open 
space, play areas, and parks, resulting in a moderate level of impervious site 
development.    
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 Minimize Directly Connected Impervious Areas (MDCIA): The proposed development 
will include landscaped areas adjoining the proposed building and parking lots, providing 
for impervious areas to drain across pervious areas where feasible.   

 Grass Swales:  The proposed drainage plan incorporates grass-lined swales in selected 
locations to encourage stormwater infiltration while providing positive drainage through 
the site. 

 
Step 2:  Stabilize Drainageways 

 Proper erosion control measures will be implemented along the grass-lined drainage 
channels to provide stabilized drainageways within the site. 

 
Step 3:  Provide Water Quality Capture Volume (WQCV) 

 EDB:  The developed areas of the site will drain through proposed Full-Spectrum 
Extended Detention Basins (EDB) southeast of the developed areas.  Site drainage will be 
routed through the extended detention basins, which will capture and slowly release the 
WQCV over an extended release period. 
 

Step 4:  Consider Need for Industrial and Commercial BMPs 
 Industrial and/or commercial land uses within Filing No. 2 will be required to implement 

and maintain a Stormwater Management Plan (SWMP) including proper housekeeping 
procedures and other measures for protection of stormwater quality. 

 
V. GENERAL DRAINAGE RECOMMENDATIONS   
 
The developed drainage plan for the site is to provide and maintain positive drainage away from 
structures and conform to the established drainage patterns for the overall site.  JPS Engineering 
recommends that positive drainage be established and maintained away from all structures within 
the site in conformance with applicable building codes and geotechnical engineering 
recommendations. 
 
Site grading and drainage improvements performed as a part of subdivision infrastructure 
development includes overlot grading and subdivision drainage improvements depicted on the 
subdivision construction drawings.  Individual lot grading is the sole responsibility of the 
individual builders and property owners.  Final grading of each home site should establish proper 
protective slopes and positive drainage in accordance with HUD guidelines and building codes.  
In general, main floor elevations for each home should be established approximately 2 feet above 
the top of curb of the adjoining street. 
 
In general, we recommend a minimum of 6 inches clearance from the top of concrete foundation 
walls to adjacent finished site grades.  Positive drainage slopes should be maintained away from 
all structures, with a minimum recommended slope of 5 percent for the first 10 feet away from 
buildings in landscaped areas, a minimum recommended slope of 2 percent for the first 10 feet 
away from buildings in paved areas, and a minimum slope of 1 percent for paved areas beyond 
buildings. 
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VI.  DRAINAGE FACILITY DESIGN 
 
A. General Concept 
 
Consistent with generally accepted practices in eastern El Paso County, the general concept for 
management of stormwater from development of Ellicott Town Center will be to construct several 
stormwater detention ponds along the south and east boundaries of the site to mitigate the impacts of 
developed runoff from the site.   
 
Development of the Mayberry, Colorado Springs project will require site grading and paving, 
resulting in additional impervious areas across the site.  The general drainage pattern will consist of 
grading away from building sites to swales and gutters along the internal roads within the subdivision, 
conveying runoff flows through the site. Runoff from the site will flow by street gutters to curb 
inlets at low points and road intersections, thence by storm drains and drainage channels to the 
proposed detention ponds.  The storm inlets and storm sewer system within the development will 
be designed as the “minor” drainage system, sized for 5-year developed peak flows.  The internal 
road system, drainage channels, and detention ponds will be designed as the “major” drainage 
system, sized for 100-year peak flows.  Street flows within subdivision streets will be maintained 
below allowable levels in accordance with El Paso County drainage criteria.   
 
B. Specific Details 
 

1. Existing Drainage Conditions 
 
 Historic drainage conditions are depicted in Figure EX2.  There are no existing drainage 

facilities within the undeveloped site.  Site drainage historically flows southeasterly across the 
site within existing grass-lined drainage swales and channels.   

  
 The proposed Filing No. 2 site is not impacted by any off-site drainage areas. 
 
  As detailed in the “Master Development Drainage Plan for Ellicott Town Center” (MDDP), 

off-site flows from Basin EC11 cross State Highway 94 in a triple 30-inch CMP culvert 
crossing west of the Filing No. 2 site, and continue flowing southeasterly through an existing 
grass-lined swale across Basin D to Design Point #5, with historic peak flows of Q5 = 14.6 cfs 
and Q100 = 97.5 cfs (SCS Method). 

 
 Off-site flows from Basin EC10 cross State Highway 94 in another triple 30-inch CMP culvert 

crossing east of the Filing No. 2 site.  These flows drain through an existing grass-lined swale 
across Basin E to Design Point #6, with historic peak flows of Q5 = 5.3 cfs and Q100 = 37.1 
cfs (SCS Method).  As shown on Sheet EX2, two existing driveway culverts on the south side 
of SH94 convey flows from the roadside ditch on the south side of SH94 easterly to converge 
with the existing swale on the downstream side of the triple 30-inch CMP culverts, combining 
with Basin EC10.  These flows continue southeasterly in the existing swale within Basin E.   
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 Future development of the area east of Tract A, Filing No. 2 (developed Basin D1.6) will 
include a diversion channel to route the historic flow from off-site Basin EC10 east along the 
northern property line and then south along the eastern property line such that no developed 
flows are discharged into Basin E.  Future developed flows from Tract A (developed Basin 
D1.1) and the other developed areas to the south and east will be conveyed southeasterly to 
Detention Pond D. 

 
 Historic drainage from Basins D and E flows southeast to the westerly ditch along “Old” Log 

Road, then turns east and follows the southerly ditch of Handle Road to its confluence with 
the main channel of the Middle Fork of Black Squirrel Creek. 

 
2. Developed Drainage Conditions 

 
The developed drainage basins and projected flows are shown in Figures D1, D1.01, and 
D1.12 (Appendix B).  The development of Mayberry, Colorado Springs Filing No. 2 lies 
within Sub-Basins C2.7-C2.8 and D1.1-D1.3 as shown on the enclosed Drainage Plans.  
Flows from this phase of the project impact only Design Point #5 in the overall drainage 
analysis (Sheet D1). 
 
The proposed commercial Lots 1-3 along the west side of Springs Road are located within 
Basins C2.6-C2.8.  Developed drainage from these basins will sheet flow southeasterly.  
Filing No. 2 infrastructure improvements will be limited to the short segment of Cattlemen 
Run on the west side of Springs Road, and a short extension of Bottle Brush Street south of 
Cattlemen Run.  Drainage conveyance will be provided by surface drainage to the curb and 
gutter along these streets and interim drainage ditches along the future streets.  There are no 
significant drainage improvements required for development of Filing No. 2.   
 
Street drainage will be conveyed easterly along Cattlemen Run and Village Main Street, and 
southerly along Bottle Brush Street and Springs Road, to the downstream storm sewer system 
at the intersection of Springs Road and Village Main Street.  Combined flows from Basins 
C2.6-C2.8 will drain to Temporary Detention Pond C2.8 at the northwest corner of Springs 
Road and Village Main Street.  Developed peak flows entering Detention Pond C2.8 at Design 
Point #C2.8A are calculated as Q5 = 11.9 cfs and Q100 = 26.7 cfs (Rational Method). 
 
Storm sewer C2.8 consists of a 30-inch RCP storm sewer extending east along Village Main 
Street.  This storm sewer will discharge to an interim drainage swale flowing southeast to 
daylight with Filing No. 1 construction.  Future phases of the project will include extension 
of this storm sewer system to an ultimate outfall flowing south to Detention Pond D.   
 
Future commercial development areas along the east side of Springs Road are located within 
Basins D1.1-D1.3.  Developed drainage from these basins will flow southeasterly to a future 
storm sewer system draining to Detention Pond D.   
 
 



 
 

C:\Users\John\Dropbox\jpsprojects\030502.etc\Admin\Drainage\FDR-ETC-Flg-2-1020.docx    9 

 

Combined flows from Basins C2.6-C2.8 and D1.1-D1.3 will drain to the future storm sewer 
system at Design Point #D1.3A.  Developed peak flows at Design Point #D1.3A are 
calculated as Q5 = 23.5 cfs and Q100 = 52.4 cfs (Rational Method). 

 
Future Detention Pond D will ultimately mitigate developed drainage impacts from Filing No. 
2 and the adjoining commercial and residential development areas, and the net discharge 
downstream of Design Point #5 will remain at historic levels. 
 
Street capacity and storm sewer calculations for the downstream drainage systems are 
provided in the Final Drainage Report for Ellicott Town Center Filing No. 1. 

 
3. Emergency Conditions Analysis 

 
In the event of clogging, the storm inlets south of the Filing No. 2 development area will 
overflow to the adjoining public streets, and flow southeasterly to existing grass-lined 
drainage swales.  Emergency overflows would sheet flow southeasterly along the public 
streets, ultimately flowing into Detention Pond D. 
 
There are no significant upstream developed areas and no off-site detention facilities 
impacting the Filing No. 2 area. 
 

C. Detention Ponds 
 
The total developed storm runoff downstream of the Filing No. 2 site will be maintained at historic 
levels by routing flows through Detention Pond C2.8 located south of the Filing No. 2 development 
area.  Temporary Detention Pond C2.8 will be constructed at the northwest corner of Springs Road 
and Village Main Street with the initial phase of development (Filing No. 1), and this temporary 
pond will be maintained by the Developer.  This pond will meet stormwater detention and water 
quality requirements for the interim development areas east of the Filing No. 1 lots until Detention 
Pond D is constructed during a future development phase. Future Detention Pond D will ultimately 
mitigate developed drainage impacts from the development areas south and east of Filing No. 1. 
 
Design details for Detention Pond C2.8 are included in the Final Drainage Report for Ellicott Town 
Center Filing No. 1. 
   
Based on the proposed approach of reducing developed flows to historic levels at the site boundaries, 
no significant downstream drainage impacts are anticipated, and no downstream drainage 
improvements are proposed. 
 
VII. EROSION & SEDIMENT CONTROL 
 
The Contractor will be required to implement best management practices (BMP’s) for erosion 
control during construction.  The proposed erosion control plan for this filing is included in the 
Grading & Erosion Control (GEC) Plans for Mayberry, Colorado Springs Filing No. 1.  Erosion 
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control measures will include installation of silt fence at the toe of disturbed slopes and other 
appropriate Best Management Practices (BMP’s).  Cut and fill slopes will be stabilized during 
excavation as necessary and vegetation will be established for stabilization of the disturbed areas.  
Additionally, gravel vehicle tracking pads will be installed at construction access points and inlet 
protection will be provided to minimize conveyance of sediment into storm inlets. 
 
Construction of the proposed stormwater detention pond will be phased at the beginning of overlot 
grading work to serve as a temporary sediment pond during the construction phase.  Accumulated 
sediment will have to be removed from the pond prior to completion of sitework to restore design 
capacity of the detention pond. 
 
VIII. COST ESTIMATE AND DRAINAGE FEES 
 
The developer will pay all capital costs for Filing No. 2 roadway and infrastructure 
improvements.  Storm drainage and detention facilities serving Filing No. 2 will be constructed 
as a part of Filing No. 1 development, so there are no public drainage improvements included 
with Filing No. 2. 
 
The Mayberry, Colorado Springs Filing No. 2 parcel is located entirely within the Ellicott 
Consolidated Drainage Basin, which currently does not have a drainage or bridge fee 
requirement.  As such, no basin fees are applicable. 
 
IX. SUMMARY 
 
Mayberry, Colorado Springs Filing No. 2 consists of 3 commercial lots on the west side of 
Springs Road.  The proposed development will generate an increase in undetained developed 
runoff from the site, which will be mitigated through on-site stormwater detention facilities.   
 
The proposed drainage patterns will remain consistent with historic conditions, and new drainage 
facilities constructed to El Paso County standards will safely convey runoff to adequate outfalls.  
Construction of the proposed Detention Pond C2.8 during Filing No. 1 development will also 
serve to mitigate developed drainage impacts from Mayberry, Colorado Springs Filing No. 2, 
maintaining developed drainage discharges below historic levels.  Construction and proper 
maintenance of the proposed drainage and erosion control facilities will ensure that this 
subdivision has no significant adverse drainage impacts on downstream or surrounding areas.   



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

HYDROLOGIC CALCULATIONS 
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Hydrologic Soil Group

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

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 516.4 94.1%

95 Truckton loamy sand, 1 
to 9 percent slopes

A 32.5 5.9%

Totals for Area of Interest 548.9 100.0%

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 Ellicott Town Center

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/26/2019
Page 3 of 4



Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—El Paso County Area, Colorado Ellicott Town Center

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/26/2019
Page 4 of 4
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Table 6-6. Runoff Coefficients for Rational Method
(Source:  UDFCD 2001)

3.2 Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoff is a function of the average
rainfall rate during the time required for water to flow from the hydraulically most remote part of the
drainage area under consideration to the design point.  However, in practice, the time of concentration can
be an empirical value that results in reasonable and acceptable peak flow calculations.

For urban areas, the time of concentration (tc) consists of an initial time or overland flow time (ti) plus the
travel time (tt) in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel.  For non-
urban areas, the time of concentration consists of an overland flow time (ti) plus the time of travel in a
concentrated form, such as a swale or drainageway.  The travel portion (tt) of the time of concentration
can be estimated from the hydraulic properties of the storm sewer, gutter, swale, ditch, or drainageway.
Initial time, on the other hand, will vary with surface slope, depression storage, surface cover, antecedent
rainfall, and infiltration capacity of the soil, as well as distance of surface flow.  The time of concentration
is represented by Equation 6-7 for both urban and non-urban areas.

HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D
Business
     Commercial Areas 95 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89
     Neighborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68

Residential
     1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65
     1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58
     1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57
     1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56
     1 Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55

Industrial
     Light Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74
     Heavy Areas 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83

Parks and Cemeteries 7 0.05 0.09 0.12 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.39 0.52
Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54
Railroad Yard Areas 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

Undeveloped Areas
     Historic Flow Analysis--
     Greenbelts, Agriculture

2
0.03 0.05 0.09 0.16 0.17 0.26 0.26 0.38 0.31 0.45 0.36 0.51

     Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50
     Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50
     Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
     Offsite Flow Analysis (when
     landuse is undefined)

45
0.26 0.31 0.32 0.37 0.38 0.44 0.44 0.51 0.48 0.55 0.51 0.59

Streets
     Paved 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
     Gravel 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Lawns 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Land Use or Surface
Characteristics

Percent
Impervious

Runoff Coefficients

2-year 5-year 10-year 25-year 50-year 100-year
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tic ttt (Eq. 6-7)

Where:

tc = time of concentration (min)

ti = overland (initial) flow time (min)

tt = travel time in the ditch, channel, gutter, storm sewer, etc. (min)

3.2.1 Overland (Initial) Flow Time

The overland flow time, ti, may be calculated using Equation 6-8.

33.0
5

i (Eq. 6-8)

Where:

ti = overland (initial) flow time (min)
C5 = runoff coefficient for 5-year frequency (see Table 6-6)
L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for

urban land uses)
S = average basin slope (ft/ft)

Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, tt, which is calculated using the hydraulic properties of the swale, ditch,
or channel.  For preliminary work, the overland travel time, tt, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

5.0
wv (Eq. 6-9)

Where:

V = velocity (ft/s)

Cv = conveyance coefficient (from Table 6-7)

Sw = watercourse slope (ft/ft)
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Table 6-7. Conveyance Coefficient, Cv

Type of Land Surface Cv

Heavy meadow 2.5

Tillage/field 5

Riprap (not buried)* 6.5

Short pasture and lawns 7

Nearly bare ground 10

Grassed waterway 15

Paved areas and shallow paved swales 20
* For buried riprap, select Cv value based on type of vegetative cover.

The travel time is calculated by dividing the flow distance (in feet) by the velocity calculated using
Equation 6-9 and converting units to minutes.

The time of concentration (tc) is then the sum of the overland flow time (ti) and the travel time (tt) per
Equation 6-7.

3.2.3 First Design Point Time of Concentration in Urban Catchments

Using this procedure, the time of concentration at the first design point (typically the first inlet in the
system) in an urbanized catchment should not exceed the time of concentration calculated using Equation
6-10. The first design point is defined as the point where runoff first enters the storm sewer system.

(Eq. 6-10)

Where:

tc = maximum time of concentration at the first design point in an urban watershed (min)

L = waterway length (ft)

Equation 6-10 was developed using the rainfall-runoff data collected in the Denver region and, in essence,
the Rational Method.  Normally, Equation 6-10 will result in a lesser

time of concentration at the first design point and will govern in an urbanized watershed.  For subsequent
design points, the time of concentration is calculated by accumulating the travel times in downstream
drainageway reaches.

3.2.4 Minimum Time of Concentration

If the calculations result in a tc of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used.  The minimum tc for urbanized areas is 5 minutes.

3.2.5 Post-Development Time of Concentration

As Equation 6-8 indicates, the time of concentration is a function of the 5-year runoff coefficient for a
drainage basin. Typically, higher levels of imperviousness (higher 5-year runoff coefficients) correspond
to shorter times of concentration, and lower levels of imperviousness correspond to longer times of
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Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency

IDF Equations

I100 = -2.52 ln(D) + 12.735

I50 = -2.25 ln(D) + 11.375

I25 = -2.00 ln(D) + 10.111

I10 = -1.75 ln(D) + 8.847

I5 = -1.50 ln(D) + 7.583

I2 = -1.19 ln(D) + 6.035

Note: Values calculated by
equations may not precisely
duplicate values read from figure.
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USGS The National Map: Orthoimagery. Data refreshed October, 2017.
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