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I. GENERAL LOCATION AND DESCRIPTION 
 
A. Background 
 
Mayberry, Colorado Springs (formerly known as “Ellicott Town Center”) 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, as shown 
in Figure A1 (Appendix E).  The approved Ellicott Town Center Sketch Plan and Overall PUD 
includes a total of 1,048 single-family dwelling units and 32 acres of commercial space.  Mayberry, 
Colorado Springs Filing No. 1, recorded in December 2020, consists of the initial 98 single-family 
residential units on 228.0-acres near the north boundary of the project.   
 
Major milestones in the entitlement history of the Mayberry, Colorado Springs project are 
summarized as follows: 

 Ellicott Town Center - Overall PUD:  Recorded 10/6/06 (PUD-05-021) 
 Ellicott Town Center - Phase 1 PUD:  Recorded 10/6/06 
 Ellicott Town Center Phase 1 Preliminary Plan:  Approved 10/6/06 
 Ellicott Town Center Filing No. 1:  Approved by BOCC 4/12/07 (Resolution No. 07-132) 
 Mayberry, Colorado Springs Filing No. 1 Final Plat:  Recorded 12/23/20 
 Mayberry, Colorado Springs Filing No. 2 Final Plat:  Recorded 3/10/21 

 
The Amended Mayberry, Colorado Springs Phase 1 PUD maintains the previously approved total 
of 240 lots in the initial phase of development, and there are no changes in the overall site layout 
(no changes to collector/arterial road alignments).  Based on current residential market demands, 
the primary focus of the Amended PUD is to revise the lot layout to provide conventional lots to 
replace the alley-loaded lots shown in the previously approved plan. 
 
There will be no changes to the northwesterly part of the recorded Filing No. 1 area.  The PUD 
Amendment and Filing No. 1A Replat reflects extensions of Indian Grass Street and Blanket 
Flower Street between Village Main Street and Mayberry Drive to eliminate the alley-loaded lots 
in the previous plans.   
 
B. Scope 
 
This report has been prepared in support of the Final Plat application for the Filing No. 1A Replat.  
The report is intended to fulfill the El Paso County requirements for a Final Drainage Report 
(FDR), providing applicable updates to the previously approved “Preliminary & Final Drainage 
Report for Mayberry, Colorado Springs - Filing No. 1,” by JPS Engineering, dated October 27, 2020.   
 
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 drainage 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.    
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C. Site Location and Description 
 
The Mayberry, Colorado Springs (Ellicott Town Center) parcel 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 the existing Viewpoint Water Tank site at the 
northwest corner of the parcel.  Filing No. 1 comprises 228.0-acres at the north end of the Ellicott 
Town Center development. 
 
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 RR3 borders this parcel to 
the west.  The existing 2-1/2-acre lot Viewpoint Estates subdivision (72 lots on 236 acres) is located 
immediately northwest of this parcel, across State Highway 94.  The 5-acre lot Antelope Park 
Ranchettes subdivision (44 lots on 240 acres) borders Viewpoint Estates to the northwest.   
 
The overall Mayberry, Colorado Springs PUD will ultimately include 1,048 residential lots, along 
with associated commercial / mixed-use development and an elementary school.  Filings No. 1-4 
include a total of 240 single-family residential lots in the northeast part of the overall development 
site.  Subdivision improvements will include overlot grading and curb, gutter, and asphalt paving of 
the roads within the site.   
 
The primary access to Mayberry, Colorado Springs will be provided by construction of New Log 
Road, which will run through the site from north to south as a minor arterial roadway (120’ right-of-
way). New Log Road will ultimately intersect with the anticipated extension of Handle Road at the 
southerly site boundary, which will extend east to the existing Log Road south of SH94.  Primary 
access to Filing No. 1 will be provided through construction of the New Log Road intersection at 
SH94.  Secondary access will be provided through the proposed Springs Road, which will improve 
an existing access point east of New Log Road along the frontage of the former “Springs East Village” 
parcel.  The Phase 1 secondary access will consist of gravel road extensions from the Filing No. 1 lot 
area extending east along Mayberry Drive and north along Springs Road to SH94.  The secondary 
access road extensions will be paved with the adjoining future filing, or sooner if required based on 
traffic counts. 
 
The intermittent streams throughout this area drain into the Black Squirrel Creek Basin which 
ultimately outfalls into the Arkansas River.  The entire Phase 1 site (Filings No. 1-4) 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.  
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D. General Soil Conditions 
 
According to the Soil Survey of El Paso County prepared by the Soil Conservation Service, on-site 
soils are comprised primarily of “Blakeland series (type 8)” soils (see Figure A2).  The Blakeland 
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. 
 
City of Colorado Springs “Drainage Criteria Manual, Volumes 1 and 2,” revised May, 2014. 
 
CDOT, “CDOT Drainage Design Manual,” 2004. 
 
David R. Sellon & Associates Inc., “Antelope Park Ranchettes Interior Drainage Plan,” March, 1972. 
 
El Paso County “Engineering Criteria Manual,” January 9, 2006.  
 
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). 
 
JPS Engineering, Inc., “Master Development Drainage Plan for Ellicott Town Center,” November 
22, 2005 (approved by El Paso County 12/02/05). 
 
JPS Engineering, Inc., “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, Inc., “Master Development Drainage Plan and Preliminary Drainage Report for 
Viewpoint Village,” January 28, 2002 (approved by El Paso County 9/11/02). 
 
JPS Engineering, Inc., “Preliminary Drainage Report for Ellicott Town Center - Phase 1,” January 
15, 2007. 
 
JPS Engineering, Inc., “Preliminary Drainage Report Amendment for Mayberry, Colorado Springs 
Phase 1 PUD,” dated February 15, 2022. 
 
JPS Engineering, Inc., “Preliminary & Final Drainage Report for Mayberry, Colorado Springs - Filing 
No. 1,” revised October 27, 2020 (approved by El Paso County November 5, 2020). 
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Leigh Whitehead & Associates, Inc., “Master Development Drainage Plan for Sunset Village,” May, 
2000 (approved by El Paso County 8/31/00). 
 
Pacific Summits Engineering, “Final Drainage Report for Viewpoint Estates,” January 6, 1998 
(approved by El Paso County 10/6/99). 
United Planning and Engineering, “Preliminary Drainage Plan & Report for Springs East,” November 
19, 1999. 
 
United Planning and Engineering, “Drainage Plan & Report for Viewpoint Subdivision,” May, 2000. 
 
USDA/NRCS, “Soil Survey of El Paso County Area, Colorado,” June, 1981. 
 
II. DRAINAGE BASINS AND SUB-BASINS 
 
A. Major Basin Description 
 
The Mayberry, Colorado Springs development lies primarily 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.  El Paso County approved the 
“Sunset Village Master Development Drainage Plan (MDDP)” prepared by Leigh Whitehead.  This 
MDDP covers the adjacent Telephone Exchange Drainage Basin, which borders the Mayberry parcel 
to the west. Based on the Drainage Report for Viewpoint Estates, stormwater detention ponds were 
constructed to maintain historic flows leaving the upstream developed areas.  As such, the drainage 
analysis for major basins impacting the site will assume that historic flows enter this parcel from 
upstream. 
 
The major drainage basins lying in and around the proposed development are depicted in Figure EX1.  
Mayberry, Colorado Springs is located primarily within the Ellicott Consolidated Drainage Basin, 
which 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 existing site topography has several off-site drainage basins that enter the north and west 
boundaries of the Mayberry parcel.  Triple 30-inch CMP culverts cross SH94 at several locations 
along the north boundary of the site.  These off-site basins combine with on-site flows, following 
existing grass-lined swales southeasterly through the site.  The site historically consists of five major 
basins conveying flows towards the south and eastern boundaries of the site, as shown in Figure EX2.   
Flows from the majority of the site (Basins B-E) combine with the tributary areas downstream of the 
site, flowing southeasterly to an existing natural channel towards Black Squirrel Creek.   
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This western tributary downstream of the Mayberry parcel overtops Ellicott Highway at a low point 
2-1/2 miles south of SH94 and combines with the West Fork of Black Squirrel Creek on the east side 
of Ellicott Highway.  The roadway crossing significantly downstream of this site is an existing 
deficiency, and a future culvert should be constructed at the low point in Ellicott Highway in 
conjunction with future County roadway improvements.  
 
Flows from the southwest corner of the site (Basins A and BB) combine with the tributary area in the 
Telephone Exchange Basin identified as Basin A32 (2.89 sm; Q5 = 92 cfs, Q100 = 438 cfs) in the 
Sunset Village MDDP.  This basin flows southeasterly and ultimately crosses Enoch Road and 
Ellicott Highway at the northeast corner of the Sunset Village Development.  
 
B. Floodplain Impacts 
 
Mayberry, Colorado Springs is located approximately one mile southwest of the 100-year 
floodplain limits for the West Fork of Black Squirrel Creek, as delineated by the Federal 
Emergency Management Agency (FEMA).  The floodplain limits in the vicinity of the site are 
shown in Flood Insurance Rate Map (FIRM) Number 08041C0810G, dated December 7, 2018 
(see Figure A3). 
   
C. Sub-Basin Description 
 
The developed drainage basins lying within the proposed development are depicted in Figure D1.  
The interior site layout has been delineated into several drainage basins (A-E) based on the proposed 
interior 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.   
 
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.   
 
A “Master Development Drainage Plan (MDDP) for Ellicott Town Center” was approved concurrent 
with the original Overall PUD, and a Preliminary Drainage Report for Ellicott Town Center Phase 
One was approved with the original Phase One PUD and Preliminary Plan.   
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JPS Engineering prepared the “Preliminary & Final Drainage Report for Mayberry, Colorado Springs 
- Filing No. 1,” revised October 27, 2020 (approved by El Paso County November 5, 2020) in support 
of the final approval and recording of Filing No. 1. 
 
This “Final Drainage Report for Mayberry, Colorado Springs – Filing No. 1A Replat” fully conforms 
to the previously approved MDDP and Preliminary/Final Drainage Reports, along with the 
“Preliminary Drainage Report Amendment for Mayberry, Colorado Springs Phase 1 PUD” dated 
February, 2022 prepared in support of the Phase 1 PUD Amendment. 
 
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) 

 
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   0.49  0.62 
 

Composite runoff coefficients for the developed residential areas have been calculated based on 
average lot sizes between 1/8-acre and 1/4-acre.  Hydrologic calculations are enclosed in Appendix 
B, and peak design flows are identified on the drainage basin drawings.   
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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 PUD includes significant open space, play areas, and 
parks, resulting in a moderate level of impervious site development.    

 Minimize Directly Connected Impervious Areas (MDCIA): The proposed development 
will include landscaped areas adjoining 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.   

 Stormwater detention and WQCV for Filing No. 1 will be provided by EDB-C1. 
 

Step 4:  Consider Need for Industrial and Commercial BMPs 
 No industrial or commercial land uses are proposed as part of the Filing No. 1 residential 

development. 
 
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. 
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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, and individual site grading and drainage plans are beyond 
the scope of this subdivision drainage report.   
 
Final grading of each home site should establish proper protective slopes and positive drainage in 
accordance with housing industry standards, applicable HUD guidelines, and building codes.  In 
general, main floor elevations for each home should be established a minimum of 2 feet above the 
top of curb of the adjoining streets. 
 
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. 
 
VI.  DRAINAGE FACILITY DESIGN 
 
A. General Concept 
 
Development of the Mayberry, Colorado Springs project will require site grading and paving, 
resulting in additional impervious areas across the site.  The general concept for management of 
stormwater from the development will be to construct several on-site stormwater detention ponds 
along the southeast boundaries of the site to mitigate the impacts of developed runoff flows.  The 
general drainage pattern will consist of grading away from home 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.  The site has been divided into six 

major basins (A, B, BB, C, D, and E).  The undeveloped site currently has no drainage 
facilities within the parcel.  The existing off-site drainage basins northwest of the site generally 
combine with on-site basins as shown on Figure EX2, flowing southeasterly through the site 
within existing grass-lined drainage swales and channels.   
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 The site is impacted by several large off-site drainage areas within the Ellicott Consolidated 

Drainage Basin.  Off-site flows from Basin EC11 north of this property cross State Highway 
94 in a triple 30-inch CMP culvert crossing, and continue flowing southeasterly through an 
existing grass-lined swale across Basin D to Design Point #5, with historic peak flows of Q5 
= 30.6 cfs and Q100 = 174.9 cfs (SCS Method). 

  
 Off-site flows from Basin EC10 north of this property cross State Highway 94 in another triple 

30-inch CMP culvert crossing near the northeast corner of this site.  These flows drain through 
an existing grass-lined swale across Basin E to Design Point #6, with historic peak flows of 
Q5 = 19.1 cfs and Q100 = 111.4 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. 

  
 Drainage from Basins A-C continues flowing southeasterly off-site within existing broad 

natural channels through the adjoining properties to the south and east.  The downstream 
drainage continues southeast to a more defined natural channel, forming the West Tributary 
to the Middle Fork of Black Squirrel Creek.  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, D1.1, and D2.1 
(Appendix E).  The developed site has been divided into five major basins (A-E) and six major 
design points (DP1-DP6), as shown on the enclosed Drainage Plan.  Hydrologic flow 
schematics and calculations are enclosed in Appendix B.  The development of Mayberry, 
Colorado Springs Phase One lies within Basins C, D, and E, and developed flows from the 
initial phase of the project impact Design Points #5 and #6. 
 
Off-site Basin EC11 will combine with flows from on-site Basins C and D at Design Point 
#5, with undetained developed peak flows of Q5 = 226.6 cfs and Q100 = 461.4 cfs.  Developed 
flows at this location will be detained to historic levels by routing flows through the proposed 
Detention Ponds C1 and D prior to discharging at the easterly site boundary.  Detention Pond 
C1 will be located at the southeast corner of the Filing No. 1 development area, and this pond 
will be constructed with the initial phase of development.  Detention Pond D will be located 
at the southeast corner of the Phase 1 development area, and this pond will be constructed 
with Filing No. 3. 
 
As summarized in Appendix B2, based on the calculated detention pond discharge rates, the 
flows from off-site Basin EC11 and detained discharges from Detention Ponds C1 and D 
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combine at Design Point #5 with total detained peak flows of Q5 = 27.1 cfs and Q100 = 170.6 
cfs (below historic rates).   
 
Filing No. 1 
 
Off-site flows from Basin EC11 will be conveyed southerly through Culvert EC11 flowing 
south within Atchison Way along the east side of Filing No. 1.  The proposed 30” RCP culvert 
provides sufficient capacity to convey the off-site flow within the allowable criteria for local 
street overtopping.  The culvert headwater depth will be conveyed within the allowable street 
capacity of Atchison Way (allowable 100-year street capacity of approximately 215.2 cfs per 
Appendix D1).  
 
Storm sewer C1.2-C1.5A consists of a 30”-36” RCP system extending east on Village Main 
Street from Market Place Drive to connect with Storm Sewer C1.6 at the east boundary of 
Filing No. 1.  Flows from Basins C1.2, C1.3, C1.4, C1.5, and C1.6 will be intercepted by 
storm inlets discharging into this system. 
 
Storm sewer C1.8 consists of a 24-inch RCP storm sewer extending east on Mayberry Drive 
from Garden Park Avenue to connect with Storm Sewer C1.9 at the east boundary of Filing 
No. 1. 
 
Combined Filing No. 1 flows from Basins C1.1-C1.10 will drain to Detention Pond C1 at the 
southeast corner of Filing No. 1.  Developed peak flows entering Detention Pond C1 at Design 
Point #C1.10A are calculated as Q5 = 37.2 cfs and Q100 = 90.6 cfs (Rational Method). 
 
3. Emergency Conditions Analysis 

 
In the event of clogging, the storm inlets within the Phase 1 development area will overflow 
to the adjoining public streets, which all generally flow southeasterly.  Emergency overflows 
would sheet flow southeasterly along the public streets, flowing into Detention Pond C1, 
Channels C1-C3, and Detention Pond D. 
 
There are no significant upstream developed areas and no existing off-site detention facilities 
impacting the Phase 1 area.  In accordance with guidance in the City of Colorado Springs 
Drainage Criteria Manual (Chapter 6, Section 12.0), off-site Basin EC11 has been evaluated 
to ensure that the fully developed emergency conditions off-site flows can be safely conveyed 
through the Atchison Way corridor within the Mayberry site.  As detailed in the HEC-HMS 
calculations in Appendix B2, the fully developed flows from Basin EC11 have been 
calculated as Q5 = 49.2 cfs and Q100 = 196.0 cfs (SCS Method).  In addition to the capacity of 
the 30” Storm Drain EC11, Atchison Way provides an allowable 100-year street capacity of 
approximately 215.2 cfs (see street capacity calculations in Appendix D1), which is sufficient 
to convey the emergency conditions off-site flows through the site within the right-of-way. 
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C. Comparison of Developed to Historic Discharges 
 
Based on the hydrologic calculations in Appendix B, the total developed flows from the site will 
exceed historic flows from the parcel.  Due to the increased impervious areas in the developed site, 
the total undetained flow from the site would be significantly higher than the historic flow.  The 
increase in developed flows will be mitigated by on-site stormwater detention ponds.   
 
The comparison of developed to historic discharges at key design points is summarized as follows: 
 

 
Design 
Point 

Historic Flow Developed Flow  
Comparison of Developed 

to Historic Flow 
(Q5%/Q100%) 

Area 
(ac) 

Q5 
(cfs) 

Q100 
(cfs) 

Area 
(ac) 

Q5 
(cfs) 

Q100 
(cfs) 

        
5 508.2 30.6 174.9 512.9 226.6 461.4 741% / 264% (increase) 1  
6 324.7 19.1 111.4 319.7 19.0 111.0 99.5% / 99.6% (decrease) 

 1 Calculated developed flows to be detained to historic levels through on-site detention ponds 
2 Calculated 100-year historic flows of approx. 0.2-0.3 cfs/acre are generally consistent with pre-development  
       flow estimates in Colorado Springs 2014 DCM Table 13-2 

 
D. Detention Ponds 
 
The total developed storm runoff downstream of the Filing No. 1-4 development area will be 
maintained at historic levels by routing flows through the proposed Detention Pond C1 located 
southeast of the Filing No. 1 development area and the proposed Detention Pond D in the southeast 
corner of the subdivision.  The proposed detention facilities have been sized to attenuate peak flows 
through the ponds, mitigating developed drainage impacts.   
 
The previously approved Final Drainage Reports for Filings No. 1 and 2 include a temporary 
Detention Pond C2.8 at the northwest corner of Springs Road and Besseyi Way to mitigate developed 
drainage impacts from the Filing No. 2 area.  As stated in the Filing No. 2 Final Drainage Report, 
Temporary Detention Pond C2.8 “will meet stormwater detention and water quality requirements for 
the interim developed 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.”  At this time, the Mayberry 
developer anticipates completing construction of Detention Pond D prior to completion of the first 
building within Filing No. 2, so Temporary Detention Pond C2.8 is not anticipated to be needed.  
However, the developer has previously posted financial assurances for construction of Temporary 
Detention Pond C2.8, and the temporary detention pond can be completed if needed based on project 
phasing. 
 
Final pond sizing for Pond C1 was performed based on a pond routing analysis utilizing the “MH-
Detention” software package (see Appendix C), resulting in the following pond sizing parameters: 
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Pond Peak Inflow 
(Q100, cfs) 

Peak Outflow 
(Q100, cfs) 

Volume 
(ac-ft) 

C1 71.1 9.7 4.9 
 
The proposed detention ponds will be privately owned and maintained by the Metropolitan 
District, under the terms of a “Private Detention Basin Maintenance Agreement” recorded during 
final platting.  A gravel maintenance access road will be provided to facilitate maintenance 
access. 
 
The pond outlet structure has been designed to release historic flows southeast of the site towards the 
existing natural swales downstream.  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. 
 
While conceptual locations for future detention ponds are depicted on Sh. D1 (Appendix E), the siting 
and capacity of future detention facilities will need to be further evaluated and confirmed with future 
phases of development. 
 
E. On-Site Drainage Facility Design 
 
Developed sub-basins and proposed drainage improvements are depicted in the enclosed Drainage 
Plan (Figure D1, D1.1, and D2.1).  Hydraulic calculations for sizing of on-site drainage facilities are 
enclosed in Appendix D, and summarized as follows:  
 
 1. Street / Curb & Gutter Capacity 
 

The interior roads on this relatively flat parcel will be graded with a minimum longitudinal 
slope of 1.0 percent.  In accordance with the El Paso County Drainage Criteria, the allowable 
minor storm street capacity for residential streets at minimum slope is approximately 11 cfs 
per side (see calculation in Appendix D1).  Storm inlets will be installed at low points and 
intersections, and other locations where allowable street capacities are exceeded.  

 
 2. Storm Sewer System Layout 
 

Filing No. 1 
 

Street flow patterns within Filing No. 1 are depicted on Sh. D2.1 (Appendix E).  Street 
drainage will flow easterly along the north side of Cattlemen Run to DP-C1.1 (Q5 = 5.4 cfs 
and Q100 = 18.0 cfs), where these flows will be intercepted by Inlet C1.1 (10’ Type R).  Inlet 
C1.6A (5’ Type R) will intercept flow from the south curb line of Cattlemen Run, and these 
combined flows will be conveyed south through Storm Sewer C1.6A (24”) to junction 
Manhole C1.6C at the intersection with Village Main Street. 
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Street drainage will flow southerly along the west side of Marketplace Drive and easterly 
along the north side of Village Main Street to DP-C1.2 (Q5 = 16.9 cfs and Q100 = 35.9 cfs), 
where these flows will be intercepted by Inlet C1.2 (10’ Type R).  An interim culvert will 
extend northwesterly from the back side of Inlet C1.2 to intercept sheet flow from the future 
development tract to the northwest.  Flows from Inlets C1.7A, C1.7B, and C1.2 will combine 
in junction Manhole C1.2D, and the combined flows will be conveyed easterly through Storm 
Sewer C1.2D (36” RCP) to junction Manhole C1.3A at the intersection with Indian Grass 
Street. 
 
Street drainage will flow southerly along the west side of Indian Grass Street and easterly 
along the north side of Village Main Street to DP-C1.3 (Q5 = 5.9 cfs and Q100 = 14.3 cfs), 
where these flows will be intercepted by Inlet C1.3 (10’ Type R), and conveyed to junction 
Manhole C1.3A.  The combined flows will continue easterly through Storm Sewer C1.3A 
(36” RCP) to junction Manhole C1.4A at the intersection with Garden Park Avenue. 

 
Street drainage will flow southerly along the west side of Garden Park Avenue and easterly 
along the north side of Village Main Street to DP-C1.4 (Q5 = 6.3 cfs and Q100 = 15.3 cfs), 
where these flows will be intercepted by Inlet C1.4 (10’ Type R), and conveyed to junction 
Manhole C1.4A.  The combined flows will continue easterly through Storm Sewer C1.4A 
(36” RCP) to junction Manhole C1.5A at the intersection with Blanket Flower Street. 

 
Street drainage will flow southerly along the west side of Blanket Flower Street and easterly 
along the north side of Village Main Street to DP-C1.5 (Q5 = 6.2 cfs and Q100 = 15.0 cfs), 
where these flows will be intercepted by Inlet C1.5 (10’ Type R), and conveyed to junction 
Manhole C1.5A.  The combined flows will continue easterly through Storm Sewer C1.5A 
(36” RCP) to junction Manhole C1.6C at the intersection with Storm Sewer C1.6C (48” RCP), 
flowing south along Atchison Way to Detention Pond C1. 
 
Street drainage will flow southerly along the west side of Garden Park Avenue and easterly 
along the north side of Mayberry Drive to DP-C1.8 (Q5 = 7.5 cfs and Q100 = 18.4 cfs), where 
these flows will be intercepted by Inlet C1.8 (10’ Type R) and conveyed to Manhole C1.8.  
Storm Sewer C1.8 (24” RCP) will flow easterly to Storm Manhole C1.9B (southwest corner 
of Mayberry Drive and Atchison Way), flowing into Storm Sewer C1.9B (48”x76” HERCP). 
 
On the east side of Garden Park Avenue, street drainage will flow easterly along the north 
side of Mayberry Drive to DP-C1.9 (Q5 = 8.5 cfs and Q100 = 20.8 cfs) at the southeast corner 
of the Filing No. 1 residential area, where these flows will be intercepted by Inlet C1.9 (10’ 
Type R), flowing into Storm Sewer C1.9B (48”x76” HERCP).  Storm Sewer C1.9B will 
convey the combined flows into Detention Pond C1.   
 
The roadway area along the south side of Mayberry Drive (Basin C1.10; Q5 = 2.1 cfs and Q100 
= 5.2 cfs) will flow easterly to Storm Inlet C1.10 (10’ Type R), and 18” RCP Storm Sewer 
C1.10 will convey this flow directly into Detention Pond C1. 
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Filing No. 1A 
 

The Filing No. 1A Replat will sightly re-configure the street patterns between Village Main 
Street and Mayberry Drive to eliminate the alley-loaded lots in the originally approved Phase 
1 PUD.  Developed flows in Basin C1.8 will continue to flow southeasterly to Inlet C1.8 at 
the northwest corner of Mayberry Drive and Garden Park Avenue.  A concrete crosspan will 
be constructed on the south side of Village Main Street to convey flows easterly across the 
Indian Grass Street intersection.  At the intersection of Indian Grass Street and Mayberry 
Drive, a concrete crosspan will convey flows easterly along the north side of Mayberry Drive.   
 
Developed flows in Basin C1.9 will continue to flow southeasterly to Inlet C1.9 at the 
northwest corner of Mayberry Drive and Atchison Way.  Developed flows will drain south 
along the extension of Blanket Flower Street between Village Main Street and Mayberry 
Drive, consistent with the original drainage plan.  At the intersection of Blanket Flower Street 
and Mayberry Drive, a concrete crosspan will convey flows easterly along the north side of 
Mayberry Drive. 
 
While the developer initially had proposed interim gravel roads and ditches along New Log 
Road and Village Main entering the Filing No. 1 lot area, the proposed Filing No. 1A replat 
includes construction of curb and gutter along New Log Road and Village Main Street 
(between New Log Road and Marketplace Drive).  The curb and gutter installation will 
eliminate interim concerns with ditch maintenance, and the proposed drainage patterns will 
remain as previously planned. 
 
Storm Sewer C1.1-C1.10 will flow south along Atchison Way, draining into Detention Pond 
C1.  The total design peak flows entering Detention Pond C1 at DP-C1.10A are calculated as 
Q5 = 37.2 cfs and Q100 = 90.6 cfs. 

 
 3. Storm Sewer System Design 
 

CDOT Type R curb-opening inlets will be specified where required along the interior streets.  
These inlets will convey runoff to a storm sewer system consisting of reinforced concrete pipe 
(RCP) pipe, with a minimum pipe diameter of 18-inches.  Inlet sizes have been determined 
based on a maximum allowable ponding depth of 12 inches for the major (100-year) storm, 
including a 20 percent clogging factor.  Storm sewer sizing has been developed assuming full 
flow conditions with minor storm flows at the proposed minimum slope for each pipe 
segment.  Storm sewer pipe slopes were set based on proposed street grades and detention 
pond bottom elevations at the storm sewer system outfall.   
 
Riprap outlet protection sized for the 100-year storm event will be provided for erosion control 
at culvert and storm sewer pipe outlets.  Sizing parameters and hydraulic grade line (HGL) 
calculations for the proposed storm sewer system are detailed in Appendix D1. 
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Hydraulic calculations for the proposed Culvert EC11 (30” RCP) which conveys the off-site 
flow from Basin EC11 south along Atchison Way to Channel C1 are detailed in Appendix 
D2.  Historic flows from Basin EC11 are calculated as Q5 = 24.4 cfs and Q100 = 149.5 cfs 
(SCS Method calculations per Appendix B2; note that this design flow was incorrectly listed 
on the Drainage Plan within the previous Filing No. 1 FDR).  Recognizing the substantial 
allowable street capacity of Atchison Way (allowable 100-year street capacity of 
approximately 215.2 cfs per Appendix D1), the proposed 30” RCP culvert provides sufficient 
capacity to convey the off-site flow within the allowable criteria for local street overtopping. 

 
F. Analysis of Existing and Proposed Downstream Facilities 
 
The general concept of the proposed drainage plan is to attenuate peak flows from the developed site 
by routing flows through the proposed on-site detention ponds.    Combined flows from the Ellicott 
Town Center site flow southeasterly towards the existing Middle Fork of Black Squirrel Creek.  
The existing channels downstream of the site consist of broad grass-lined swales with no signs of 
active erosion.  As previously discussed, there is an existing drainage crossing of Ellicott Highway 
approximately 2-1/2 miles downstream of this site where a future culvert should be installed.  
Recognizing that this historically deficient crossing is miles downstream of the site, no cost 
contribution to this off-site drainage improvement was requested during previous approval of the 
Ellicott Town Center MDDP, and no contribution is proposed at this time. 
 
On-site stormwater detention ponds will be provided to mitigate developed drainage impacts, so 
no off-site or downstream drainage improvements are proposed. 
 
G. Anticipated Drainage Problems and Solutions 
 
The proposed stormwater detention ponds are designed to mitigate the impacts of developed drainage 
from this project.  The overall drainage plan for the subdivision includes a system of improved public 
streets with curb and gutter, storm inlets, and storm sewers conveying developed flows to improved 
drainage channels running through the site.  The primary drainage problems anticipated within this 
development will consist of maintenance of these storm sewer systems, culverts, drainage channels, 
and detention pond facilities.  Care will need to be taken to implement proper erosion control 
measures in the proposed channels and swales, which will be designed to meet allowable velocity 
criteria.   
 
A trail system will be constructed along the major drainage channels to provide maintenance access 
to the drainage facilities throughout the development.  Proper construction and maintenance of the 
proposed detention facilities will minimize downstream drainage impacts.  The proposed public 
streets will be owned and maintained by El Paso County.  The proposed detention ponds and channels 
running through open space tracts will be privately owned and maintained by the homeowners 
association or metropolitan district. 
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VII. EROSION CONTROL 
 
The Contractor will be required to implement best management practices (BMP’s) for erosion 
control during construction.  The proposed erosion control plan is included in the Grading & Erosion 
Control (GEC) Plans submitted with the subdivision construction drawings.  Erosion control 
measures will include installation of silt fence at the downstream limits of disturbed areas and 
other control measures.  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 roadway and drainage improvements.   
 
The Mayberry, Colorado Springs Phase 1 development area (Filings No. 1 – 4) is located entirely 
within the Ellicott Consolidated Drainage Basin, which currently does not have a drainage or 
bridge fee requirement.  As such, no drainage basin fees are applicable. 
 
IX. MAINTENANCE 
 
All proposed road and drainage construction within the Mayberry, Colorado Springs project will 
be performed to El Paso County Standards.  Interior roads will be dedicated as public right-of-
way.  Roads and drainage facilities within the public right-of-way will be maintained by El Paso 
County upon final acceptance of these facilities after the warranty period.  The Metropolitan 
District will maintain drainage channels and stormwater detention ponds within the proposed 
open space areas.   
 
X. SUMMARY 
 
The Mayberry, Colorado Springs (fka “Ellicott Town Center”) Phase 1 PUD consists of 240 
residential lots in the northeast part of the development, with access connections to State 
Highway 94 at New Log Road and Springs Road.  The residential lots are platted within Filings 
No. 1 and 4, while Filings No. 2 and 3 consist of commercial / industrial development in the 
northeast corner of the subdivision.  The Mayberry, Colorado Springs development will generate 
an increase in developed runoff from the site, which will be mitigated through on-site stormwater 
detention facilities.   
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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 C1 southeast of the Filing No. 1 development area 
will ensure that developed flows remain 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.   
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HYDROLOGIC CALCULATIONS (RATIONAL METHOD)
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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



Hydrology Chapter 6

6-52 City of Colorado Springs May 2014
Drainage Criteria Manual, Volume 1

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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APPENDIX C

DETENTION POND CALCULATIONS
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Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 10 0.000

Selected BMP Type = EDB Bot EL=6047.0 -- 0.50 -- -- -- 19,780 0.454 4,946 0.114

Watershed Area = 44.81 acres -- 1.50 -- -- -- 22,256 0.511 25,964 0.596

Watershed Length = 2,660 ft -- 2.50 -- -- -- 27,421 0.629 50,803 1.166

Watershed Length to Centroid = 1,330 ft  -- 4.50 -- -- -- 30,168 0.693 108,392 2.488

Watershed Slope = 0.010 ft/ft Spillway=6054.0 -- 7.50 -- -- -- 39,229 0.901 212,487 4.878

Watershed Imperviousness = 51.69% percent Top EL=6056.o -- 9.50 -- -- -- 45,565 1.046 297,281 6.825

Percentage Hydrologic Soil Group A = 100.0% percent -- -- -- --

Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.788 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 2.696 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 2.026 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 2.688 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 3.218 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 4.035 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 4.833 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 5.841 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 8.027 acre-feet 3.14 inches -- -- -- --

Approximate 2-yr Detention Volume = 1.736 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 2.283 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 2.782 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 3.396 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 3.784 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 4.247 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.788 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 1.908 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 1.552 acre-feet -- -- -- --

Total Detention Basin Volume = 4.247 acre-feet -- -- -- --

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Volume 
(ft 3)

Volume 
(ac-ft)

Area 
(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 
Override 
Area (ft 2)

Length 
(ft)

Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area 
(ft 2)

Width 
(ft)

Mayberry, Colorado Springs

Detention Basin C1

MHFD-Detention, Version 4.04 (February 2021)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4 04-Mayberry-Pond-C1-0322, Basin 3/21/2022, 5:42 PM



  Project:
  Basin ID:

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 1.86 0.788 Orifice Plate

Zone 2 (EURV) 4.80 1.908 Orifice Plate

Zone 3 (100-year) 6.78 1.552 Weir&Pipe (Restrict)

Total (all zones) 4.247
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 5.083E-02 ft2

Depth at top of Zone using Orifice Plate = 4.80 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 7.32 sq. inches (use rectangular openings) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.60 4.50

Orifice Area (sq. inches) 7.32 7.32 7.32

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 5.80 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.80 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Overflow Weir Slope Length = 4.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 14.68 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 11.14 N/A ft2

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 5.57 N/A ft2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.76 N/A ft2

Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.39 N/A feet
Restrictor Plate Height Above Pipe Invert = 8.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.46 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 7.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.91 feet

Spillway Crest Length = 24.00 feet Stage at Top of Freeboard = 9.41 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.04 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 6.73 acre-ft

Max Ponding Depth of Target Storage Volume = 7.41 feet Discharge at Top of Freeboard = 249.43 cfs
Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14

CUHP Runoff Volume (acre-ft) = 0.788 2.696 2.026 2.688 3.218 4.035 4.833 5.841 8.027
Inflow Hydrograph Volume (acre-ft) = N/A N/A 2.026 2.688 3.218 4.035 4.833 5.841 8.027
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.2 0.4 0.6 5.3 10.6 17.6 32.7

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.00 0.01 0.01 0.12 0.24 0.39 0.73

Peak Inflow Q (cfs) = N/A N/A 21.5 28.4 33.7 47.1 57.9 71.1 98.3
Peak Outflow Q (cfs) = 0.5 1.1 0.8 1.0 1.2 4.8 9.1 9.7 40.4

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 2.4 2.1 0.9 0.9 0.6 1.2
Structure Controlling Flow = Plate Plate Plate Plate Plate Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A 0.3 0.7 0.7 0.7
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 65 58 66 70 73 71 70 67
Time to Drain 99% of Inflow Volume (hours) = 40 69 62 70 75 79 79 79 77

Maximum Ponding Depth (ft) = 1.87 4.80 3.60 4.53 5.22 6.06 6.53 7.41 8.04
Area at Maximum Ponding Depth (acres) = 0.55 0.71 0.66 0.69 0.74 0.80 0.83 0.89 0.94

Maximum Volume Stored (acre-ft) = 0.793 2.699 1.871 2.502 2.998 3.645 4.029 4.788 5.366

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.04 (February 2021)

Mayberry, Colorado Springs
Detention Basin C1

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4 04-Mayberry-Pond-C1-0322, Outlet Structure 3/21/2022, 6:01 PM



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 188 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 361 Slope 0.010

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 481 Shape 3.62

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 454

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 523 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 607 0.91

WQ Plate Flow at 100yr depth = 1.67 0.97(diameter = 1-1/8 inches) 50 Year 654

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 742 1 Z1_Boolean

n*Cdw #1 = 0.60 1.20(diameter = 1-1/4 inches) 500 Year 805 1 Z2_Boolean

n*Cdo #1 = 0.74 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= N/A 1.59(diameter = 1-7/16 inches) Draintime Running

n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = N/A 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 10.00 300,000 250

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound
maximum bound

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.04 (February 2021)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.02 0.62

0:15:00 0.00 0.00 1.67 2.72 3.39 2.29 2.94 2.81 4.29

0:20:00 0.00 0.00 6.65 8.93 10.61 6.78 8.02 8.47 11.32

0:25:00 0.00 0.00 14.81 20.12 24.51 14.81 17.21 18.62 25.21

0:30:00 0.00 0.00 20.35 27.31 32.74 32.46 39.75 45.49 63.54

0:35:00 0.00 0.00 21.47 28.41 33.73 44.04 54.11 65.48 90.75

0:40:00 0.00 0.00 20.60 26.77 31.55 47.11 57.89 71.13 98.31

0:45:00 0.00 0.00 19.05 24.81 29.29 44.76 54.78 68.64 95.06

0:50:00 0.00 0.00 17.54 23.09 27.07 41.99 51.19 64.18 89.32

0:55:00 0.00 0.00 16.26 21.45 25.16 38.47 46.63 58.96 82.03

1:00:00 0.00 0.00 15.23 20.03 23.58 35.21 42.49 54.35 75.63

1:05:00 0.00 0.00 14.25 18.66 22.05 32.37 38.93 50.58 70.51

1:10:00 0.00 0.00 13.00 17.32 20.54 29.44 35.28 45.61 63.41

1:15:00 0.00 0.00 11.76 15.94 19.20 26.55 31.67 40.32 55.75

1:20:00 0.00 0.00 10.76 14.70 17.93 23.64 28.05 34.94 48.06

1:25:00 0.00 0.00 10.06 13.77 16.70 21.26 25.14 30.55 41.92

1:30:00 0.00 0.00 9.50 13.02 15.54 19.27 22.74 27.18 37.16

1:35:00 0.00 0.00 9.00 12.33 14.48 17.57 20.67 24.44 33.24

1:40:00 0.00 0.00 8.51 11.42 13.49 16.01 18.78 21.98 29.74

1:45:00 0.00 0.00 8.03 10.46 12.55 14.59 17.05 19.71 26.50

1:50:00 0.00 0.00 7.55 9.52 11.64 13.23 15.39 17.54 23.42

1:55:00 0.00 0.00 6.79 8.63 10.66 11.91 13.78 15.46 20.48

2:00:00 0.00 0.00 5.95 7.71 9.51 10.64 12.24 13.50 17.74

2:05:00 0.00 0.00 4.90 6.41 7.90 8.79 10.05 10.96 14.27

2:10:00 0.00 0.00 3.94 5.15 6.37 6.89 7.80 8.38 10.80

2:15:00 0.00 0.00 3.20 4.18 5.22 5.32 6.00 6.33 8.14

2:20:00 0.00 0.00 2.64 3.46 4.33 4.24 4.77 4.94 6.33

2:25:00 0.00 0.00 2.18 2.85 3.59 3.43 3.84 3.90 4.96

2:30:00 0.00 0.00 1.79 2.35 2.96 2.78 3.11 3.09 3.90

2:35:00 0.00 0.00 1.47 1.93 2.42 2.24 2.51 2.44 3.06

2:40:00 0.00 0.00 1.19 1.57 1.95 1.80 2.01 1.91 2.37

2:45:00 0.00 0.00 0.96 1.26 1.56 1.43 1.59 1.48 1.83

2:50:00 0.00 0.00 0.78 1.00 1.25 1.13 1.26 1.17 1.43

2:55:00 0.00 0.00 0.63 0.80 0.99 0.91 1.01 0.94 1.15

3:00:00 0.00 0.00 0.51 0.63 0.79 0.72 0.80 0.75 0.93

3:05:00 0.00 0.00 0.39 0.49 0.62 0.57 0.63 0.60 0.73

3:10:00 0.00 0.00 0.30 0.37 0.47 0.43 0.48 0.46 0.56

3:15:00 0.00 0.00 0.21 0.27 0.34 0.32 0.35 0.33 0.41

3:20:00 0.00 0.00 0.14 0.18 0.24 0.22 0.25 0.23 0.28

3:25:00 0.00 0.00 0.09 0.12 0.15 0.15 0.16 0.15 0.18

3:30:00 0.00 0.00 0.05 0.07 0.08 0.08 0.09 0.08 0.10

3:35:00 0.00 0.00 0.02 0.03 0.04 0.04 0.04 0.04 0.04

3:40:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention_v4 04-Mayberry-Pond-C1-0322, Outlet Structure 3/21/2022, 6:01 PM
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Designer:

Company:

Date:

Project:

Location:

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, Ia Ia = 51.7 %

B) Tributary Area's Imperviousness Ratio (i = Ia / 100 ) i = 0.517

C)  Contributing Watershed Area Area = 44.810  ac

D)  For Watersheds Outside of the Denver Region, Depth of Average d6 =  in
      Runoff Producing Storm

E)  Design Concept
     (Select EURV when also designing for flood control) 2

F)  Design Volume (WQCV) Based on 40-hour Drain Time VDESIGN= 0.788  ac-ft
      (VDESIGN = (1.0 * (0.91 * i3 - 1.19 * i2 + 0.78 * i) / 12 * Area )

G)  For Watersheds Outside of the Denver Region, VDESIGN OTHER=  ac-ft
      Water Quality Capture Volume (WQCV) Design Volume
      (VWQCV OTHER = (d6*(VDESIGN/0.43))

H)  User Input of Water Quality Capture Volume (WQCV) Design Volume VDESIGN USER=  ac-ft
      (Only if a different WQCV Design Volume is desired)

I)  NRCS Hydrologic Soil Groups of Tributary Watershed
       i)  Percentage of Watershed consisting of Type A Soils HSG A = 100 %
       ii)  Percentage of Watershed consisting of Type B Soils HSG B = 0 %
       iii)  Percentage of Watershed consisting of Type C/D Soils HSG C/D = 0 %

J)  Excess Urban Runoff Volume (EURV) Design Volume
       For HSG A: EURVA = 1.68 * i1.28 EURVDESIGN = 2.696  ac-f t
       For HSG B: EURVB = 1.36 * i1.08

       For HSG C/D: EURVC/D = 1.20 * i1.08

K)  User Input of Excess Urban Runoff Volume (EURV) Design Volume EURVDESIGN USER=  ac-f t
      (Only if a different EURV Design Volume is desired)

2. Basin Shape: Length to Width Ratio L : W = 2.0 : 1
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)

3. Basin Side Slopes 

A)  Basin Maximum Side Slopes Z = 4.00  ft / ft
      (Horizontal distance per unit vertical, 4:1 or flatter preferred)

4. Inlet

A)  Describe means of providing energy dissipation at concentrated 
      inflow locations:

0.788
5. Forebay

A)  Minimum Forebay Volume VFMIN = 0.024  ac-ft
 (VFMIN = 3% of the WQCV)

B)  Actual Forebay Volume VF = 0.030  ac-ft

C) Forebay Depth
 (DF = 30 inch maximum) DF = 30.0  in

D) Forebay Discharge

       i) Undetained 100-year Peak Discharge Q100 = 90.60  cfs

       ii) Forebay Discharge Design Flow QF = 1.81  cfs
          (QF = 0.02 * Q100)

E) Forebay Discharge Design

F) Discharge Pipe Size (minimum 8-inches) Calculated DP = in

G) Rectangular Notch Width Calculated WN = 7.7  in

Design Procedure Form:  Extended Detention Basin (EDB)

Mayberry, Colorado Springs

JPS

November 18, 2021

Detention Basin C1

JPS

UD-BMP (Version 3.07, March 2018)

Concrete Forebay

Choose One

Excess Urban Runoff Volume (EURV)

Choose One

Wall with Rect. Notch

Berm With Pipe

Water Quality Capture Volume (WQCV)

Wall with V-Notch Weir

UD-BMP_v3.07-Mayberry-Pond-C1, EDB 11/18/2021, 5:01 PM
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Designer:

Company:

Date:

Project:

Location:

6. Trickle Channel

A)  Type of Trickle Channel

F)  Slope of Trickle Channel S = 0.0050 ft / ft

7. Micropool and Outlet Structure

A)  Depth of Micropool (2.5-feet minimum) DM = 2.5  ft

B)  Surface Area of Micropool (10 ft2 minimum) AM = 10  sq ft

C)  Outlet Type

D)  Smallest Dimension of Orifice Opening Based on Hydrograph Routing
(Use UD-Detention) Dorifice = 1.00 inches

E) Total Outlet Area Aot = 15.46 square inches

8. Initial Surcharge Volume

A)  Depth of Initial Surcharge Volume DIS = 6  in
     (Minimum recommended depth is 4 inches)

B) Minimum Initial Surcharge Volume VIS = 103  cu ft
    (Minimum volume of 0.3% of the WQCV)

C) Initial Surcharge Provided Above Micropool Vs= 5.0 cu ft

9. Trash Rack

A)  Water Quality Screen Open Area: At = Aot * 38.5*(e-0.095D) At = 541 square inches

Y Other (Y/N): N
N

C) Ratio of Total Open Area to Total Area (only for type 'Other') 0.60 User Ratio =

D) Total Water Quality Screen Area (based on screen type) Atotal = 902 sq. in.

E) Depth of Design Volume (EURV or WQCV) H= 4.55 feet
       (Based on design concept chosen under 1E)

F) Height of Water Quality Screen (HTR) HTR= 82.6  inches

G) Width of Water Quality Screen Opening (Wopening) Wopening = 12.0  inches VALUE LESS THAN RECOMMENDED MIN. WIDTH.

(Minimum of 12 inches is recommended) WIDTH HAS BEEN SET TO 12 INCHES.

S.S. Well Screen with 60% Open AreaB) Type of Screen (If specifying an alternative to the materials recommended 
in the USDCM, indicate "other" and enter the ratio of the total open are to the 
total screen are for the material specified.)

Mayberry, Colorado Springs

November 18, 2021

JPS

Design Procedure Form:  Extended Detention Basin (EDB)

JPS

Detention Basin C1

Choose One
Orifice Plate

Other (Describe):

Choose One

Concrete

Soft Bottom
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Designer:

Company:

Date:

Project:

Location:

10. Overflow Embankment

A)  Describe embankment protection for 100-year and greater overtopping:

B)  Slope of Overflow Embankment Ze = 4.00  ft / ft
      (Horizontal distance per unit vertical, 4:1 or flatter preferred)

11. Vegetation

12. Access

A)  Describe Sediment Removal Procedures

Notes:

Detention Basin C1

Mayberry, Colorado Springs

November 18, 2021

JPS

JPS

Design Procedure Form:  Extended Detention Basin (EDB)

Buried Riprap Spillway

Periodic inspection and sediment removal as required;
Access ramp provided to pond bottom

Choose One

Irrigated

Not Irrigated

UD-BMP_v3.07-Mayberry-Pond-C1, EDB 11/18/2021, 5:01 PM
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MAYBERRY, COLORADO SPRINGS – PHASE 1 PUD 
(fka “ELLICOTT TOWN CENTER”) 

STREET CAPACITY ANALYSIS 
 
                                                                                                             
 
TYPICAL STREET CAPACITY ASSUMPTIONS: 
 

Road Type Min. 
Slope 

Asphalt 
Width 

(ft) 

Minor Storm 
Capacity a 
(Q5, cfs) 

Major Storm 
Capacity b 
(Q100, cfs) 

Urban Local 1.0% 30’ 10.9 215.2 
a Maximum allowable spread at Q5 is to crown of street. 
b Maximum allowable flow depth at Q100 is 12-inches at flowline;  
   (Total Allowable 100-Year Capacity is double the half-section capacity in UD-Inlet) 
 
 

Road  
(Design Point) 

Min. 
Street 
Grade 

Allowable 
Minor 
Storm 

Capacity 
(cfs) 

Peak Flow 
(Q5, cfs) 

Inlet Required? 

Filing No. 1     
Cattlemen Run (C1.1) 1.0% 10.9 5.4 No 

Village Main St. (C1.2) 1.0% 10.9 35.9 Yes 
Marketplace Dr (C1.7B) 1.0% 10.9 17.3 Yes 
Mayberry Drive (C1.8) 1.0% 10.9 18.4 Yes 

     
Filing No. 3-4     

Cattlemen Run (D1.1) 1.0% 10.9 11.4 Yes* 
Galveston Terrace (C2.2A) 1.0% 10.9 3.6 No 
Union Pacific Way (D1.3) 1.0% 10.9 5.7 No* 

Mayberry Drive (D1.5) 1.0% 10.9 3.0 No* 
Springs Road (C2.8A) 1.0% 10.9 27.5 Yes 
El Reno Lane (D1.4A) 1.0% 10.9 8.5 No* 

*Inlets provided at sump locations 



JPS ENGINEERING

MAYBERRY, COLORADO SPRINGS (ELLICOTT TOWN CENTER) FILING NO. 1
STORM INLET SIZING SUMMARY
 
 

BASIN FLOW INLET FLOW
  Q5 Q100 INLET Q5 Q100 INLET  INLET
  FLOW FLOW FLOW % FLOW FLOW CONDITION / INLET CAPACITY

INLET DP (CFS) 1 (CFS) a
OF BASIN (CFS) (CFS) TYPE SIZE (CFS)

      

C1.2 C1.2 16.9 35.9 100 16.9 35.9 SUMP TYPE R 10.0 25.5 b

C1.7A C1.7A 1.1 2.7 100 1.1 2.7 SUMP TYPE R 5.0 12.3

C1.7B C1.7B 8.2 17.3 100 8.2 17.3 SUMP TYPE R 10.0 25.5

 
C1.3 C1.3 5.9 14.3 100 5.9 14.3 SUMP TYPE R 10.0 25.5

C1.4 C1.4 6.3 15.3 100 6.3 15.3 SUMP TYPE R 10.0 25.5

C1.5 C1.5 6.2 15.0 100 6.2 15.0 SUMP TYPE R 10.0 25.5

C1.1 C1.1 5.4 18.0 100 5.4 18.0 SUMP TYPE R 10.0 25.5
C1.6A C1.6 5.8 14.2 10 0.6 1.4 SUMP TYPE R 5.0 12.3

C1.6B C1.6 5.8 14.2 90 5.2 12.8 SUMP TYPE R 10.0 25.5

C1.8 C1.8 7.5 18.4 100 7.5 18.4 SUMP TYPE R 10.0 25.5

C1.9 C1.9 8.5 20.8 100 8.5 20.8 SUMP TYPE R 10.0 25.5
          

C1.10 C1.10 2.1 5.2 100 2.1 5.2 ON-GRADE TYPE R 10.0 4.8
    
a  REFER TO RATIONAL METOHD HYDROLOGY CALCULATIONS FOR CONTRIBUTING BASINS & DEVELOPED FLOW CALCULATIONS
b  ADDITIONAL UPSTREAM INLET CAPACITY TO BE PROVIDED WITHIN COMMERCIAL DEVELOPMENT AREA

STORM-INLET-SIZING-ETC-PH1-0222 2/15/2022



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 17.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.010 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 10.9 107.6 cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Mayberry, Colorado Springs - Typical Urban Local Street Capacity

Street Capacity

UD-Inlet_v4.05-Mayberry-Street-Capacity-Local, Street Capacity 3/24/2021, 11:21 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 15.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 15.0 15.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Ellicott Town Center - Typical 5' Type R Inlet (Sump Condition)

UD-Inlet_v4.05-ETC-5-FT-TYPE-R.xlsm, Typical 5' Type R Inlet 6/18/2018, 8:09 PM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.77 1.00
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.4 12.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 4.0 8.0 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

CDOT Type R Curb Opening

Override Depths

UD-Inlet_v4.05-ETC-5-FT-TYPE-R.xlsm, Typical 5' Type R Inlet 6/18/2018, 8:09 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 15.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 15.0 15.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Ellicott Town Center - Typical 10' Type R Inlet (Sump Condition)

UD-Inlet_v4.05-ETC-10-FT-TYPE-R.xlsm, Typical 10' Type R Inlet 6/18/2018, 8:02 PM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.57 1.00
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.3 25.5 cfs
WARNING: Inlet Capacity less than Q Peak for Minor Storm Q PEAK REQUIRED = 10.0 21.0 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017
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Override Depths

UD-Inlet_v4.05-ETC-10-FT-TYPE-R.xlsm, Typical 10' Type R Inlet 6/18/2018, 8:02 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 15.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 15.0 15.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Ellicott Town Center - Typical 15' Type R Inlet (Sump Condition)

UD-Inlet_v4.05-ETC-15-FT-TYPE-R, Typical 15' Type R Inlet 1/15/2019, 12:52 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 15.00 15.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.57 1.00

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.79 1.00

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 9.7 39.1 cfs
WARNING: Inlet Capacity less than Q Peak for Minor Storm Q PEAK REQUIRED = 11.3 35.9 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017

H-Vert
H -Curb
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CDOT Type R Curb Opening

Override Depths

UD-Inlet_v4.05-ETC-15-FT-TYPE-R, Typical 15' Type R Inlet 1/15/2019, 12:52 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 29.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.010 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 29.0 29.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 13.8 135.5 cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Mayberry Filing No. 1A - Inlet C1.10

Inlet C1.10

UD-Inlet_v4.05-ETC-Inlet-C1.10, Inlet C1.10 11/19/2021, 12:03 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity Q = 2.1 4.8 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.4 cfs  
Capture Percentage = Qa/Qo = C% = 100 93 %

CDOT Type R Curb Opening

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb Opening

UD-Inlet_v4.05-ETC-Inlet-C1.10, Inlet C1.10 11/19/2021, 12:03 PM



JPS ENGINEERING

MAYBERRY, COLORADO SPRINGS (ELLICOTT TOWN CENTER) FILING NO. 1
STORM SEWER SIZING SUMMARY
 
 

PIPE FLOW  PIPE CAPACITY
  Q5 Q100 MIN. MIN. FULL PIPE
  FLOW FLOW PIPE PIPE CAPACITY

PIPE INLETS / DP (CFS) (CFS) SIZE SLOPE (CFS)
   

C1.2 C1.2 16.9 35.9 30 1.0% 41.0

C1.7A C1.7A 1.1 2.7 18 1.0% 10.5

C1.7B C1.7A,C1.7B 9.3 20.0 24 1.0% 22.6
C1.2D DP-C1.2D 24.0 51.2 36 0.89% 62.9

C1.3 C1.3 5.9 14.3 18 1.9% 14.5
C1.3A DP-C1.3A 26.3 57.5 36 1.41% 79.2

C1.4 C1.4 6.3 15.3 18 2.2% 15.6
C1.4A DP-C1.4A 28.6 63.5 36 1.0% 66.7

C1.5 C1.5 6.2 15.0 18 2.1% 15.2
C1.5A DP-C1.5A 30.6 68.6 36 1.1% 70.0

C1.1 C1.1 5.4 18.0 24 1.0% 22.6
C1.6A C1.6A 6.0 19.4 24 1.0% 22.6

C1.6B C1.6B 5.2 12.8 24 1.0% 22.6
C1.6C DP-C1.7C 31.0 75.5 42 0.8% 90.0
C1.6D DP-C1.7C 31.0 75.5 42 0.8% 90.0

C1.8 C1.8 7.5 18.4 24 1.0% 22.6

C1.9 C1.9 8.5 20.8 24 1.0% 22.6
C1.9A DP-C1.7C,C1.9 33.4 81.3 48 0.5% 101.6
C1.9B DP-C1.9B 35.7 87.0 48 0.5% 101.6

C1.10A C1.10A 2.1 5.2 18 1.0% 10.5
   
 

ASSUMPTIONS:
1.  STORM DRAIN PIPE ASSUMED TO BE RCP OR HDPE
 
 

STORM-INLET-SIZING-ETC-PH1-0322 4/7/2022
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APPENDIX D2 
 

CULVERT HYDRAULIC CALCULATIONS  
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HY-8 Culvert Analysis Report 

Crossing Discharge Data – Culvert EC11 

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

Minimum Flow: 10 cfs 

Design Flow: 24.4 cfs 

Maximum Flow: 149.5 cfs 



Table 1 - Summary of Culvert Flows at Crossing: Crossing EC11 

 

Headwater Elevation 
(ft) Total Discharge (cfs) Culvert EC11 

Discharge (cfs) 
Roadway Discharge 

(cfs) Iterations 

 6061.97 10.00 10.00 0.00 1 
 6062.96 23.95 23.95 0.00 1 
 6062.99 24.40 24.40 0.00 1 
 6065.67 51.85 50.17 1.51 34 
 6065.78 65.80 50.27 15.28 6 
 6065.85 79.75 50.34 29.28 5 
 6065.92 93.70 50.41 43.11 4 
 6065.97 107.65 50.48 57.10 4 
 6066.02 121.60 50.54 70.82 3 
 6066.07 135.55 50.60 84.81 3 
 6066.11 149.50 50.66 98.77 3 
 6065.64 50.15 50.15 0.00 Overtopping 



Rating Curve Plot for Crossing: Crossing EC11 

 



Table 2 - Culvert Summary Table: Culvert EC11 

 

Total 
Discharge 

(cfs) 
Culvert 

Discharge 
(cfs) 

Headwater 
Elevation 

(ft) 
Inlet 

Control 
Depth (ft) 

Outlet 
Control 

Depth (ft) 
Flow 
Type 

Normal 
Depth (ft) 

Critical 
Depth (ft) 

Outlet 
Depth (ft) 

Tailwater 
Depth (ft) 

Outlet 
Velocity 

(ft/s) 
Tailwater 
Velocity 

(ft/s) 

 10.00 10.00 6061.97 1.468 0.0* 1-S2n 0.753 1.054 0.753 0.438 7.763 1.660 
 23.95 23.95 6062.96 2.459 0.0* 1-S2n 1.214 1.662 1.214 0.722 9.797 2.226 
 24.40 24.40 6062.99 2.490 0.0* 1-S2n 1.228 1.678 1.228 0.730 9.843 2.240 
 51.85 50.17 6065.67 5.020 5.170 7-M2c 2.500 2.301 2.301 1.111 10.614 2.839 
 65.80 50.27 6065.78 5.033 5.279 7-M2c 2.500 2.303 2.303 1.264 10.631 3.052 
 79.75 50.34 6065.85 5.044 5.354 7-M2c 2.500 2.304 2.304 1.402 10.645 3.232 
 93.70 50.41 6065.92 5.053 5.416 7-M2c 2.500 2.304 2.304 1.527 10.657 3.388 
 107.65 50.48 6065.97 5.062 5.472 7-M2c 2.500 2.305 2.305 1.643 10.668 3.527 
 121.60 50.54 6066.02 5.070 5.522 7-M2c 2.500 2.306 2.306 1.752 10.679 3.652 
 135.55 50.60 6066.07 5.078 5.570 7-M2c 2.500 2.306 2.306 1.853 10.689 3.767 
 149.50 50.66 6066.11 5.086 5.615 7-M2c 2.500 2.307 2.307 1.950 10.700 3.873 



* Full Flow Headwater elevation is below inlet invert. 

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

Straight Culvert 

Inlet Elevation (invert): 6060.50 ft,    Outlet Elevation (invert): 6047.87 ft 

Culvert Length: 920.19 ft,    Culvert Slope: 0.0137 

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



Culvert Performance Curve Plot: Culvert EC11 

 



Water Surface Profile Plot for Culvert: Culvert EC11 

 

Site Data - Culvert EC11 

Site Data Option:  Culvert Invert Data 

Inlet Station:  0.00 ft 

Inlet Elevation:  6060.50 ft 

Outlet Station:  920.10 ft 

Outlet Elevation:  6047.87 ft 

Number of Barrels:  1 

Culvert Data Summary - Culvert EC11 

Barrel Shape:  Circular 

Barrel Diameter:  2.50 ft 

Barrel Material:  Concrete 

Embedment:  0.00 in 

Barrel Manning's n:  0.0130 

Culvert Type:  Straight 

Inlet Configuration:  Grooved End Projecting 

Inlet Depression:  None 



Table 3 - Downstream Channel Rating Curve (Crossing: Crossing EC11) 

 Tailwater Channel Data - Crossing EC11 

Tailwater Channel Option:  Trapezoidal Channel 

Bottom Width:  12.00 ft 

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

Channel Slope:  0.0040 

Channel Manning's n:  0.0300 

Channel Invert Elevation:  6047.87 ft 

Roadway Data for Crossing: Crossing EC11 

Roadway Profile Shape:  Constant Roadway Elevation 

Crest Length:  100.00 ft 

Crest Elevation:  6065.64 ft 

Roadway Surface:  Paved 

Roadway Top Width:  60.00 ft 
 

Flow (cfs) Water Surface 
Elev (ft) Depth (ft) Velocity (ft/s) Shear (psf) Froude Number 

 10.00 6048.31 0.44 1.66 0.11 0.47 
 23.95 6048.59 0.72 2.23 0.18 0.50 
 24.40 6048.60 0.73 2.24 0.18 0.51 
 51.85 6048.98 1.11 2.84 0.28 0.54 
 65.80 6049.13 1.26 3.05 0.32 0.54 
 79.75 6049.27 1.40 3.23 0.35 0.55 
 93.70 6049.40 1.53 3.39 0.38 0.56 
 107.65 6049.51 1.64 3.53 0.41 0.56 
 121.60 6049.62 1.75 3.65 0.44 0.57 
 135.55 6049.72 1.85 3.77 0.46 0.57 
 149.50 6049.82 1.95 3.87 0.49 0.58 
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