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II. GENERAL INFORMATION: 
 
Purpose 
 
The purpose of this Preliminary and Final Drainage Report is to analyze the existing and 
proposed drainage facilities, determine runoff quantities from both on-site and off-site sources, 
ensure adequacy of existing facilities, size any new proposed facilities, and present solutions for 
proper conveyance of developed storm water runoff.  
 
Location of Property (City/County, Major Drainageways and Existing Facilities, 
FEMA Floodplain, Surrounding Development) 
 
City/County 
A tract of land being the North one-half of the North one-half of the Southwest One-Quarter of 
Section 13, Township 12 South, Range 63 West of the 6th P.M., situated in El Paso County, 
Colorado, encompassing approximately 30.613 acres. 
 
Major drainageways and existing facilities 
This tract of land is roughly rectangular in shape, with the long axis running east/west.  A minor 
drainageway of approximately 68.89 acres passes through the parcel, draining north to south.  
There is no FEMA designated flood hazard area associated with this drainageway.  A larger 
drainageway draining north to south of approximately 2,350 acres is located offsite to the east 
but does not pass through the subject parcel.  This offsite drainageway is subject to a FEMA 
Zone A flood hazard designation. 
 
FEMA Floodplain Statement 
The current Flood Insurance Study of the region includes Flood Insurance Rate Maps (FIRMs), 
effective December 7, 2018.  The project site is included in Community Panel Number 
08041C0375 G of the FIRMs for El Paso County, Colorado. No portion of the site lies within 
FEMA designated Special Flood Hazard Areas (SFHAs). An excerpt of the current FEMA Flood 
Insurance Rate Maps with the site delineated is included in the Appendix.   
 
Surrounding Development 
The site is bordered to the north, east and south by single-family, multi-acre rural housing and to 
the west by McClelland Road, a gravel county road, beyond which to the west is more single-
family, multi-acre rural housing.     
 
 
Description of Property (Area, Topography, Soils, Drainageways, Irrigation, 
Utilities) 
 
Area 
The project involves platting the 30.613-acre parcel into 5, single-family rural residential 
homesites of approximately 5 to 7 acres each. 
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Topography 
Currently the site is undeveloped and consists of two southeast trending drainages separated by a 
ridge.   Surficial slopes range from 1% to 6% with the most southeasterly ridge sloping east from 
5% to 11%.  Vegetation on the property consists of native grasses with some weeds and cactus.   
 
Soils 
A ‘Geology and Soils Study’ was prepared for this site by Kumar and Associates, dated 
November 14, 2008.  Their soils analysis identified five soils unit types on site, predominately 
sandy loams with an SCS ‘B’ grouping and some loamy sand on the ridge tops with an SCS ‘A’ 
grouping.  Geological recommendations were also made and consisted of the delineation of two 
“No-Build” areas within this site that is prone to flooding.  See attached NRCS soils group map 
and proposed Drainage Plan in the Appendix. 
 
Drainageways 
The westerly contributing watershed begins about one-half mile north and drains southerly, 
parallel to McClelland Road.  Flows from the off-site basin enters this site from the north, 
continue unimpeded through the site and exit the south boundary, joining the larger offsite 
drainageway flows at a point just north of Scott Road.  The easterly watershed drains easterly 
offsite and into the adjacent offsite drainage.  Development of this property into rural residential 
home sites will have a minimal impact on both the calculated runoff quantity and the storm water 
quality characteristics of the existing conditions.      
 
Irrigation 
No irrigation canals cross this property.    
 
Utilities 
No public utilities are known to exist on this property.  A domestic water steel well head was 
observed on the property. 
 
 
Drainage Basins and Sub-Basins (Major Basin Description, Sub-Basin and 
Existing Flow Summary) 
 
Major Basin Description 
The site is located within the Upper Bracket Creek Major Drainage Basin (CHBR0600) located 
in the US Highway 24 area between Peyton and Calhan.  This major drainage basin has not been 
studied and has no Drainage Basin Planning Study.  The basin contains approximately 46 square 
miles and drains from northwest to southeast, extending from approximately 5 miles upstream of 
US Highway 24 and approximately 5 miles downstream of US Highway 24.  The Upper Bracket 
Creek Drainage Basin does not have drainage fees associated with development within the basin. 
 
Sub-Basin Description 
In order to analyze runoff in the existing conditions, three contributing drainage sub-basins were 
delineated and studied. 
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Basin A contains approximately 6.19 acres and drains the east end of the undeveloped site 
property sheet flows to the east into the Upper Bracket Creek drainageway.  Calculated runoff 
rates for Basin A are Q5 of 1.6 cfs and Q100 of 11.8 cfs. 
 
Basin B contains approximately 68.89 acres including the central portion of the undeveloped site 
property as well as an area north of the site.  Flows passes through the site in a broad swale and 
exit to the south in an existing narrow swale. Calculated runoff rates for Basin B are Q5 of 9.7 
cfs and Q100 of 63.0 cfs. 
 
Basin C contains approximately 2.24 acres and drains the existing McClelland roadway as well 
as a portion of the existing undeveloped property. These flows continue in the existing roadside 
ditch flow south toward Scott Road.  Calculated runoff rates for Basin C are Q5 = 1.6 cfs and 
Q100 = 6.0 cfs. 
 
Runoff computations were prepared for the 5-year (minor) and the 100-year (major) storm 
frequency.  See attached Existing Drainage Plan and calculations located in the Appendix of this 
report.  
 
   
III. DRAINAGE DESIGN CRITERIA: 
 
Development Criteria References (Criteria References, Previous Studies) 
Criteria References 
The following were used for references for the calculations within this report: 
 

1. City of Colorado Springs and El Paso County Drainage Criteria Manual, 
Volume 1 and 2, May 2014.  The charts and graphs used from these manuals have 
been reproduced and are included within this report in the appropriate section. 

 
2. NRCS Web Soil Survey. United States Department of Agriculture, Natural 

Resources Conservation Service. 
 

3. Geology and Soils Study, Mountains Edge Development, prepared by Kumar and 
Associates on November 14, 2008. 

 
Previous Studies 
The “Preliminary and Final Drainage Report for Mountain’s Edge, Calhan Colorado” prepared 
by Land Development Consultants, Inc. and dated June 23, 2010 was approved by El Paso 
County on March 9, 2011.  This report was for the same property and subdivision as the current 
report, except the east side end of the originally approved subdivision is no longer contained 
within the property and proposed lot lines have been adjusted from the previous layout. 
 
 
Hydrologic Criteria 
The Rational Method as described in the Drainage Criteria Manual has been used for all Storm 
Runoff calculations, as the development and all sub-basins are less than 130 acres in area.  
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“Colorado Springs Rainfall Intensity Duration Frequency” curves, Figure 6-5 in the DCM, was 
used to obtain the design rainfall values; a copy is included in the Appendix.  The “Overland 
(Initial) Flow Equation” (Eq. 6-8) in the DCM, and Manning's equation with estimated depths 
were used in time of concentration calculations.  “Runoff Coefficients for Rational Method”, 
Table 6-6 in the DCM, was utilized as a guide in estimating runoff coefficient and Percent 
Impervious values; a copy is included in the Appendix.   
 
 
IV. DRAINAGE FACILITY DESIGN:    
 
General Drainage Concept 
 
To access the home sites, a public gravel road will be built adjacent to the north site boundary to 
be named Farmhouse Court.  Basin B main channel runoff will be passed directly under this road 
through a double 38” by 24” RCP culverts with flared end sections.  Basin B upstream sheet flow 
from the north will collected, concentrated, and conveyed via the roadside borrow ditches to this 
same culvert.  This road is the only substantial diversion of the historic drainage flow pattern. 
The ditch flows along McClelland Road and will continue through Basin C, passing under the 
proposed roadway through a 14” by 23” elliptical RCP culvert. 
 
The site is a 5-lot rural residential development with lot sizes more than 5 acres each and features 
a single gravel roadway.  The increase in impervious area from existing conditions is minimal 
compared to the overall land area in the site.  The increase in Basin A flow rates for the 5-year 
and 100-year storm events are Q5 = 0.5 cfs and Q100 = 0.6 cfs (for 6.2 acres).  The increase in 
Basin B flow rates for the 5-year and 100-year storm events are Q5 = 1.9 cfs and Q100 = 2.8 cfs 
(for 68.9 acres).  The increase in Basin C flow rates for the 5-year and 100-year storm events are 
Q5 = 0.0 cfs and Q100 = 0.0 cfs (for 2.2 acres).  In comparing the increase in flows from existing 
conditions to developed conditions, the calculated increase in the 5-year and 100-year rainfall 
events are insignificant and negligible for the 30.60-acre rural residential subdivision site.  
Therefore, no detention is required.   
 
Since the site is a large lot single-family rural residential site with greater than 2.5 acres per 
dwelling; and the total lot imperviousness is less than 10% (2.14 impervious acres/30.6 total 
acres = 7%) single-family rural residential lot, the residential lot portions of the site are excluded 
from water quality requirements for water quality capture volume by ECM 1.7.1.B.5.  Water 
Quality for the public roadway is accomplished by the vegetated roadside ditches serving as 
Green Infrastructure in accordance with the Runoff Reduction Standard of ECM 1.7.1.C.3.  Also, 
permanent water quality BMP’s are included in the form of rock check dams at the roadside 
ditch exits on Farmhouse Court.  These are discussed in a following sections. 
 
Specific Drainage Details 

• Existing Drainage Conditions 
Existing sub-basins and flows are described in Section II, above.  The details of the 
existing sub-basin characteristics are listed below. 
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Basin A  
 6.19-acres undeveloped   C = 0.08/0.35  Q5 / Q100 = 1.6 / 11.8 cfs 
. 
 
Basin B  
 68.89-acres rural residential C = 0.09/0.36  Q5 / Q100 = 9.7 / 63.0 cfs 
 
Basin C 
 2.25-acres gravel road/rural residential C = 0.19/0.43 Q5/Q100 = 1.6 / 6.0 cfs 
  
 
Specific Drainage Details 

• Proposed Drainage Conditions 
Contributing basins in the developed condition range in size from 0.57 to 40.2 acres. 
Details of the proposed condition sub-basin characteristics are listed below.   
 

Sub-Basin A1   
 6.19-acres  5 Ac rural residential C = 0.10/0.36 Q5 /Q100 = 2.1 / 12.4 cfs 
Sub-Basin A1 drains east and then offsite to the adjacent offsite drainage way.   
 
Sub-Basin B1   
 40.20-acres rural residential C = 0.10/0.36  Q5 /Q100 = 7.0 / 42.4 cfs 
Sub-Basin B1 drains the area north of the site and flows directly into the existing broad swale. 
These flows will be intercepted by the proposed roadway culvert in Farmhouse Court.   
 
Sub-Basin B2   
 2.16-acres rural residential C = 0.14/0.39  Q5 /Q100 = 0.8 / 3.6 cfs 
Sub-Basin B2 drains the northern portion of Farmhouse Court from the roadway high point west 
to the proposed culvert. It also drains a portion of the undeveloped property north of the site. 
These flows will combine with the flows from Sub-Basin B1 at the proposed culvert. A 
permanent Rock Check for water quality will be placed upstream of the proposed culvert. 
 
Sub-Basin B3   
 3.75-acres rural residential C = 0.11/0.37  Q5 /Q100 = 1.3 / 6.9 cfs 
Sub-Basin B3 drains the northern portion of Farmhouse Court from the proposed culvert to the 
cul-de-sac. It also drains an area north of the site. These flows will combine with the flows from 
Sub-Basins B1 and B2 at the proposed culvert.  A permanent Rock Check for water quality will 
be placed upstream of the proposed culvert. 
 
Design Point 1 DP1 
 46.11-acres C = 0.10/0.37  Q5 /Q100 = 8.3 / 49.0 cfs 
Design Point DP1 includes flows from Sub-Basins B1, B2, and B3 and is located at the inlet of 
the proposed double 38” by 24” RCEP culverts.  The resulting headwater elevation on the north 
side of the road is contained in the north roadside ditch and does not affect the upstream property 
on the north.  These flows continue south in culvert to DP2 on the south side of Farmhouse 
Court. 
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Sub-Basin B4   
 0.57-acres gravel roadway C = 0.36/0.54  Q5 /Q100 = 0.8 / 2.0 cfs 
Sub-Basin B4 drains the southern portion of the Farmhouse Court from the high point west to the 
culvert outlet.  A permanent Rock Check for water quality will be placed upstream of the 
proposed culvert.  These flows will combine with the flows from DP1 at DP2. 
  
Design Point 2 DP2 
 46.68-acres C = 0.11/0.37  Q5 /Q100 = 8.6 / 49.7 cfs 
The ditch flows from Sub-Basin B4 combine with the culvert flows from DP1 and flow south  
through sub-basin B5 in the existing broad swale discussed below. 
  
Sub-Basin B5   
 22.24-acres 5 Ac rural residential C = 0.11/0.37 Q5 /Q100 = 5.0 / 27.5 cfs 
Sub-Basin B5 drains the area south of the proposed roadway. A permanent Rock Check for water 
quality will be placed upstream of the proposed culvert.  The construction of single-family 
residences on five-acre to seven-acre lots will contribute minimally to current flows and will be 
mitigated within the existing broad swale to which these flows will be tributary.  This swale has 
a bottom width of approximately 3 feet at its narrowest point, with mild side slopes.  The 
existing swale was analyzed for capacity and velocities.  The calculated 100-yr flow depth in the 
swale range from 0.4 feet to 1.1 feet.  The calculated velocities in this swale for the 100-year 
storm range from 1.7 fps to 3.7 fps.  The grassed cover is adequate to convey the minor and 
major runoff flows without erosion or sedimentation.  The swale exits the site and continues 
flowing in a southwesterly direction. A no-build area is established through sub-basin B5 to 
contain the swale and prevent disturbance of the flow area. 
 
Design Point 3 DP3 
 69.92-acres C = 0.11/0.37  Q5 /Q100 = 11.6 / 65.8 cfs 
Design Point 3 is the combination of flows from DP2 and Sub-Basin B5. These combined flows 
exit the site through the existing broad swale along the south property line.  The existing swale is 
the current outfall for the site.  The swale is well vegetated and stable with no signs of erosion or 
sedimentation.  Developed flows in the swale represent a negligible increase from existing 
conditions.  The existing swale was analyzed for capacity and velocities.  It was found that the 
swale has more than adequate capacity in the existing and developed conditions and the existing 
stable grass cover in the swale is adequate protection for the 100-year flow velocities of 3.7 fps.   
  
Sub-Basin C1   
 0.64-acre gravel road/rural residential C = 0.32/0.51 Q5/Q100 = 0.8 / 2.1 cfs 
Sub-Basin C1 drains the western portion of McClelland Road north of the proposed 
development. The existing ditch flows will be transported under Farmhouse Drive through a 23” 
by 14” elliptical RCP culvert. These flows will then continue south through Sub-Basin C2. 
 
Sub-Basin C2   
 1.60-acres gravel road/rural residential C = 0.15/0.40 Q5/Q100 = 0.9 / 3.9 cfs 
Sub-Basin C2 drains the western portion of McClelland Road from Farmhouse Court south to the 
property line and including a portion of the residential property. 
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Design Point 4 DP4 
 2.23-acres C = 0.20/0.43 Q5/Q100 = 1.6 / 5.9 cfs 
Design Point 4 is the combination of flows from Sub-Basins C1 and C2. These flows will 
continue flowing south in the existing roadside ditch. 
 
 
V. DRAWING CONTENTS: 
 
Vicinity Map 
Overall Drainage Map 
Drainage Plans (Existing and Proposed) 
Drainage Calculations and Charts 
 
 
 
VI. IMPROVEMENT COSTS (non-reimbursable): 
 
No offsite drainage improvements will be required. Costs for public non-reimbursable drainage 
improvements are listed below.   
 
94 LF 38”x24” Elliptical RC Pipe $  97/LF = $ 9,118 
47 LF 23”x14” Elliptical RC Pipe $  65/LF = $ 3,055 
  4 EA 38”x24” Elliptical FES $468/EA = $ 1,872 
  2 EA 23”x24” Elliptical FES $390/EA = $    780 
12 CY Rip Rap Culvert Outlet Pad $112/EA = $ 1,344 
  4 EA Permanent Rock Check Dam $500/EA =    $ 2,000  
 
Total        $18,169 
  
 
 VII. DRAINAGE FEES: 
   
The site is within the Upper Bracket Creek drainage basin, which is an unstudied basin. No 
drainage fees are due with the platting of the subdivision. 
 
 
VIII. FOUR STEP PROCESS: 
   
The El Paso County Engineering Criteria Manual (Appendix I, Section I.7.2) requires the 
consideration of 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”.  The Four Step Process is incorporated in this 
project and the elements are discussed below. 



Page 11 of 12 

 
The portion of the site that is contained within the 5-acre single family residential lots are 
excluded from Post Construction Stormwater Management requirements by ECM 1.7.1.B.5 due 
to the low development density as 5-acre lots.  However, Farmhouse Court, a public roadway, is 
subject to Post Construction Stormwater Treatment requirements.  This site will meet the 
requirements based the Runoff Reduction Standard indicated in ECM 1.7.1.C.3.    
 
1) Runoff Reduction Practices are employed in this project.  Impervious surfaces have been 
reduced as much as practically possible due to gravel roadways and reduced residential density.  
All impervious surfaces on the site will drain to the surrounding pervious areas allowing 
infiltration and water quality mitigation. Minimized Directly Connected Impervious Areas 
(MDCIA) is employed on the project because runoff passes through the western open space 
meadow area before leaving the site.  Farmhouse Court, a public roadway, will have native 
vegetated roadside ditches that will capture and infiltrate runoff from the roadway surface.  
Runoff Reduction calculations are included in the appendix showing that the roadway runoff will 
infiltrate into the ground, evaporate, or evapotranspire a quantity of water equal to at least 60% 
of what the calculated WQCV would be if all impervious area for the applicable development 
site discharged without infiltration.   
 
2) All drainage paths on the site are will remain stabilized with the natural native grass lining. 
Disturbed areas will be reseeded.  All culverts will have rip-rap aprons at entrance and exits.  
The existing swale downstream of the new culvert crossing of proposed Farmhouse Court was 
analyzed for hydraulic depths velocities.  The swale with the existing stable vegetative cover 
consisting of the natural native grasses on the site are adequate to convey the minor and major 
storm flows without erosion and sedimentation. No further stabilization is required. 
 
3) The project contains no potentially hazardous uses.  The site is exempted from the use of 
WQCV BMPs by ECM 1.7.1.B.5 by virtue of the large lot rural residential nature of the site 
having percent imperviousness of less than 10%.  The site includes the use of permanent rock 
check dams at the roadside ditch exits to control potential sedimentation from the new roadside 
ditches.  However, the roadside ditches of the public roadway will infiltrate into the ground, 
evaporate, or evapotranspire a quantity of water equal to at least 60% of what the calculated 
WQCV would be if all impervious area for the applicable development site discharged without 
infiltration.  Runoff Reduction calculations are included in the appendix.     
 
4) The rural residential site is not anticipated to contain storage of potentially harmful substances 
or use of potentially harmful substances.  No Site Specific or Other Source Control BMP's are 
required. 
 
 
IX. CONCLUSION: 
 
This Final Drainage Report presents existing and proposed drainage conditions for the proposed 
Mountains Edge subdivision project.  Although storm detention is not provided, the large lot 
rural residential single-family development will have negligible and inconsequential increases in 
storm runoff flows with no effects on the existing site drainage and drainage conditions 
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downstream.  The proposed project will not, with respect to stormwater runoff or water quality, 
negatively impact the adjacent properties and downstream properties. 
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Map Unit Legend

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

8 Blakeland loamy sand, 1 to 9 
percent slopes

84.4 33.9%

10 Blendon sandy loam, 0 to 3 
percent slopes

11.6 4.6%

19 Columbine gravelly sandy 
loam, 0 to 3 percent slopes

58.6 23.5%

96 Truckton sandy loam, 0 to 3 
percent slopes

55.7 22.4%

97 Truckton sandy loam, 3 to 9 
percent slopes

35.9 14.4%

100 Truckton-Bresser complex, 
eroded

2.8 1.1%

Totals for Area of Interest 249.1 100.0%

Soil Map—El Paso County Area, Colorado Mountain's Edge

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/20/2019
Page 3 of 3
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Hydrologic Soil Group

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

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 84.4 33.9%

10 Blendon sandy loam, 0 
to 3 percent slopes

B 11.6 4.6%

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 58.6 23.5%

96 Truckton sandy loam, 0 
to 3 percent slopes

A 55.7 22.4%

97 Truckton sandy loam, 3 
to 9 percent slopes

A 35.9 14.4%

100 Truckton-Bresser 
complex, eroded

A 2.8 1.1%

Totals for Area of Interest 249.1 100.0%

Hydrologic Soil Group—El Paso County Area, Colorado Mountain's Edge

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/20/2019
Page 3 of 4



Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—El Paso County Area, Colorado Mountain's Edge

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/20/2019
Page 4 of 4













































Project: 

Basin ID:

Soil Type:

Supercritical Flow!  Using Da to calculate protection type.

Design Information (Input):
Design Discharge Q = 2.1 cfs

Circular Culvert:

Barrel Diameter in Inches D = 24 inches

Inlet Edge Type (Choose from pull-down list)
Box Culvert: OR  

Barrel Height (Rise) in Feet Height (Rise) = ft

Barrel Width (Span) in Feet Width (Span) = ft

Inlet Edge Type (Choose from pull-down list)

Number of Barrels No = 1  

Inlet Elevation Elev IN = 69.97 ft
Outlet Elevation OR Slope Elev OUT = 69.4 ft

Culvert Length  L = 56 ft

Manning's Roughness n = 0.013

Bend Loss Coefficient kb = 0

Exit Loss Coefficient kx = 1

Tailwater Surface Elevation Elev Yt = 70.2 ft

Max Allowable Channel Velocity V = 5 ft/s

Required Protection (Output):
Tailwater Surface Height Yt = 0.80 ft

Flow Area at Max Channel Velocity At = 0.42 ft2

Culvert Cross Sectional Area Available A = 3.14 ft2

Entrance Loss Coefficient ke = 0.50

Friction Loss Coefficient kf = 0.69

Sum of All Losses Coefficients ks = 2.19 ft

Culvert Normal Depth Yn = 0.41 ft

Culvert Critical Depth Yc = 0.50 ft

Tailwater Depth for Design d = 1.25 ft

Adjusted Diameter OR Adjusted Rise Da = 1.20 ft

Expansion Factor 1/(2*tan(Θ)) = 6.70

Flow/Diameter2.5 OR Flow/(Span * Rise1.5) Q/D^2.5 = 0.37 ft0.5/s

Froude Number Fr = 1.50 Supercritical!
Tailwater/Adjusted Diameter OR Tailwater/Adjusted Rise Yt/D = 0.66

Inlet Control Headwater HWI = 0.68 ft

Outlet Control Headwater HWO = 0.70

Design Headwater Elevation HW = 70.67 ft
Headwater/Diameter OR Headwater/Rise Ratio HW/D = 0.35

Minimum Theoretical Riprap Size d50 = 1 in

Nominal Riprap Size d50 = 6 in

UDFCD Riprap Type Type = VL

Length of Protection Lp = 6 ft

Width of Protection T = 3 ft

Determination of Culvert Headwater and Outlet Protection

Mountain's Edge 
Farmhous Ct culvert sta 0+84 - rip rap apron sizing

Choose One:
Sandy

Non-Sandy

this sheet for riprap 
apron sizing using 
equivalent round pipe 
- see culvert 
calculations for 
elliptical culvert flow 
and headwater 
calculations





Project: 

Basin ID:

Soil Type:

Design Information (Input):
Design Discharge Q = 49 cfs

Circular Culvert:

Barrel Diameter in Inches D = 30 inches

Inlet Edge Type (Choose from pull-down list)
Box Culvert: OR  

Barrel Height (Rise) in Feet Height (Rise) = ft

Barrel Width (Span) in Feet Width (Span) = ft

Inlet Edge Type (Choose from pull-down list)

Number of Barrels No = 2  

Inlet Elevation Elev IN = 60.25 ft
Outlet Elevation OR Slope Elev OUT = 59.9 ft

Culvert Length  L = 59 ft

Manning's Roughness n = 0.013

Bend Loss Coefficient kb = 0

Exit Loss Coefficient kx = 1

Tailwater Surface Elevation Elev Yt = 61.5 ft

Max Allowable Channel Velocity V = 7 ft/s

Required Protection (Output):
Tailwater Surface Height Yt = 1.60 ft

Flow Area at Max Channel Velocity At = 3.50 ft2

Culvert Cross Sectional Area Available A = 3.41 ft2

Entrance Loss Coefficient ke = 0.50

Friction Loss Coefficient kf = 0.69

Sum of All Losses Coefficients ks = 2.19 ft

Culvert Normal Depth Yn = 1.35 ft

Culvert Critical Depth Yc = 1.75 ft

Tailwater Depth for Design d = 1.92 ft

Adjusted Diameter OR Adjusted Rise Da = - ft

Expansion Factor 1/(2*tan(Θ)) = 6.70

Flow/Diameter2.5 OR Flow/(Span * Rise1.5) Q/D^2.5 = 3.91 ft0.5/s

Froude Number Fr = - Pressure flow!
Tailwater/Adjusted Diameter OR Tailwater/Adjusted Rise Yt/D = 0.77

Inlet Control Headwater HWI = 3.43 ft

Outlet Control Headwater HWO = 3.32

Design Headwater Elevation HW = 63.68 ft
Headwater/Diameter OR Headwater/Rise Ratio HW/D = 1.64 HW/D > 1.5!

Minimum Theoretical Riprap Size d50 = 3 in

Nominal Riprap Size d50 = 6 in

UDFCD Riprap Type Type = VL

Length of Protection Lp = 7 ft

Width of Protection T = 4 ft

Determination of Culvert Headwater and Outlet Protection

Mountain's Edge 
Farmhouse Ct Culvert sta 8+00 - rip rap apron sizing

Choose One:
Sandy

Non-Sandy

this sheet for riprap 
apron sizing using 
equivalent round pipe 
- see culvert 
calculations for 
elliptical culvert flow 
and headwater 
calculations
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 Sheet 1 of 1
Designer:
Company:
Date:
Project:
Location:

SITE INFORMATION (User Input in Blue Cells)
WQCV Rainfall Depth 0.60 inches

Depth of Average Runoff Producing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA SPA UIA:RPA SPA UIA:RPA SPA DCIA UIA:RPA SPA DCIA
Area ID B2-1 B2-2 B3-1 B3-2 B4a B4b B4c B5a B5b B5c

Downstream Design Point ID DP1 DP1 DP1 DP1 DP2 DP2 DP2 DP2 DP2 DP2
Downstream BMP Type None None None None None None None None None None

DCIA (ft2) -- -- -- -- -- -- 3,044 -- -- 7,022
UIA (ft2) 11,588 -- 7,146 -- 10,870 -- -- 4,863 -- --

RPA (ft2) 9,289 -- 5,376 -- 7,231 -- -- 4,044 -- --
SPA (ft2) -- 73,677 -- 151,021 -- 2,794 -- -- 905 --

HSG A (%) 100% 100% 100% 100% 100% 100% -- 100% 100% --
HSG B (%) 0% 0% 0% 0% 0% 0% -- 0% 0% --

HSG C/D (%) 0% 0% 0% 0% 0% 0% -- 0% 0% --
Average Slope of RPA (ft/ft) 0.014 -- 0.015 -- 0.014 -- -- 0.015 -- --
UIA:RPA Interface Width (ft) 575.00 -- 390.00 -- 530.00 -- -- 280.00 -- --

CALCULATED RUNOFF RESULTS
Area ID B2-1 B2-2 B3-1 B3-2 B4a B4b B4c B5a B5b B5c

UIA:RPA Area (ft2) 20,877 -- 12,522 -- 18,101 -- -- 8,907 -- --
L / W Ratio 0.06 -- 0.08 -- 0.06 -- -- 0.11 -- --
UIA / Area 0.5551 -- 0.5707 -- 0.6005 -- -- 0.5460 -- --
Runoff (in) 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.50
Runoff (ft3) 0 0 0 0 0 0 127 0 0 293

Runoff Reduction (ft3) 483 3684 298 7551 453 140 0 203 45 0

CALCULATED WQCV RESULTS
Area ID B2-1 B2-2 B3-1 B3-2 B4a B4b B4c B5a B5b B5c

WQCV (ft3) 483 0 298 0 453 0 127 203 0 293
WQCV Reduction (ft3) 483 0 298 0 453 0 0 203 0 0
WQCV Reduction (%) 100% 0% 100% 0% 100% 0% 0% 100% 0% 0%
Untreated WQCV (ft3) 0 0 0 0 0 0 127 0 0 293

CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)
Downstream Design Point ID DP1 DP2

DCIA (ft2) 0 10,066
UIA (ft2) 18,734 15,733

RPA (ft2) 14,665 11,275
SPA (ft2) 224,698 3,699

Total Area (ft2) 258,097 40,773
Total Impervious Area (ft2) 18,734 25,799

WQCV (ft3) 781 1,075
WQCV Reduction (ft3) 781 656
WQCV Reduction (%) 100% 61%
Untreated WQCV (ft3) 0 419

CALCULATED SITE RESULTS (sums results from all columns in worksheet)
Total Area (ft2) 298,870

Total Impervious Area (ft2) 44,533
WQCV (ft3) 1,856

WQCV Reduction (ft3) 1,436
WQCV Reduction (%) 77%
Untreated WQCV (ft3) 419

Farmhouse Court - Runoff Reduction Calculations for Gravel Roadway Gravel Imperivious Area Draining to Roadside Ditch 

Design Procedure Form:  Runoff Reduction                

D. Gorman
M.V.E., Inc.
February 9, 2021
Mountains Edge

UD-BMP (Version 3.07, March 2018)

Okay - Meets 60% WCCV 
Requirement for Runoff 
Reduction 

Farmhouse Court Permanent BMP - Runoff Reduction from Roadside Ditch 
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DP4

DP3

DP1

DP2

DOUBLE 38x24
ELL RCP
CULVERT W/ FES

23x14 ELL RCP
CULVERT W/ FES 4 - PERMANENT

ROCK CHECK
DAM

GRAVEL
ROADWAY

VEGETATED
ROADSIDE
DITCHES (TYP)


	I. CERTIFICATIONS
	II. GENERAL INFORMATION
	III. DRAINAGE DESIGN CRITERIA
	IV. DRAINAGE FACILITY DESIGN
	VI. IMPROVEMENT COSTS
	VII. DRAINAGE FEES
	VIII. REFERENCES
	IX. APPENDICES
	Basin B contains approximately 68.89 acres including the central portion of the undeveloped site property as well as an area north of the site.  Flows passes through the site in a broad swale and exit to the south in an existing narrow swale. Calculat...
	The Rational Method as described in the Drainage Criteria Manual has been used for all Storm Runoff calculations, as the development and all sub-basins are less than 130 acres in area.  “Colorado Springs Rainfall Intensity Duration Frequency” curves, ...
	Basin A
	6.19-acres undeveloped   C = 0.08/0.35  Q5 / Q100 = 1.6 / 11.8 cfs
	.
	Basin B
	68.89-acres rural residential C = 0.09/0.36  Q5 / Q100 = 9.7 / 63.0 cfs
	Basin C
	2.25-acres gravel road/rural residential C = 0.19/0.43 Q5/Q100 = 1.6 / 6.0 cfs
	Sub-Basin A1
	6.19-acres  5 Ac rural residential C = 0.10/0.36 Q5 /Q100 = 2.1 / 12.4 cfs
	Sub-Basin A1 drains east and then offsite to the adjacent offsite drainage way.
	Sub-Basin B1
	40.20-acres rural residential C = 0.10/0.36  Q5 /Q100 = 7.0 / 42.4 cfs
	Sub-Basin B1 drains the area north of the site and flows directly into the existing broad swale. These flows will be intercepted by the proposed roadway culvert in Farmhouse Court.
	Sub-Basin B2
	2.16-acres rural residential C = 0.14/0.39  Q5 /Q100 = 0.8 / 3.6 cfs
	Sub-Basin B2 drains the northern portion of Farmhouse Court from the roadway high point west to the proposed culvert. It also drains a portion of the undeveloped property north of the site. These flows will combine with the flows from Sub-Basin B1 at ...
	Sub-Basin B3
	3.75-acres rural residential C = 0.11/0.37  Q5 /Q100 = 1.3 / 6.9 cfs
	Sub-Basin B3 drains the northern portion of Farmhouse Court from the proposed culvert to the cul-de-sac. It also drains an area north of the site. These flows will combine with the flows from Sub-Basins B1 and B2 at the proposed culvert.  A permanent ...
	Design Point 1 DP1
	46.11-acres C = 0.10/0.37  Q5 /Q100 = 8.3 / 49.0 cfs
	Design Point DP1 includes flows from Sub-Basins B1, B2, and B3 and is located at the inlet of the proposed double 38” by 24” RCEP culverts.  The resulting headwater elevation on the north side of the road is contained in the north roadside ditch and d...
	Sub-Basin B4
	0.57-acres gravel roadway C = 0.36/0.54  Q5 /Q100 = 0.8 / 2.0 cfs
	Sub-Basin B4 drains the southern portion of the Farmhouse Court from the high point west to the culvert outlet.  A permanent Rock Check for water quality will be placed upstream of the proposed culvert.  These flows will combine with the flows from DP...
	Design Point 2 DP2
	46.68-acres C = 0.11/0.37  Q5 /Q100 = 8.6 / 49.7 cfs
	The ditch flows from Sub-Basin B4 combine with the culvert flows from DP1 and flow south  through sub-basin B5 in the existing broad swale discussed below.
	Sub-Basin B5
	22.24-acres 5 Ac rural residential C = 0.11/0.37 Q5 /Q100 = 5.0 / 27.5 cfs
	Sub-Basin B5 drains the area south of the proposed roadway. A permanent Rock Check for water quality will be placed upstream of the proposed culvert.  The construction of single-family residences on five-acre to seven-acre lots will contribute minimal...
	Design Point 3 DP3
	69.92-acres C = 0.11/0.37  Q5 /Q100 = 11.6 / 65.8 cfs
	Design Point 3 is the combination of flows from DP2 and Sub-Basin B5. These combined flows exit the site through the existing broad swale along the south property line.  The existing swale is the current outfall for the site.  The swale is well vegeta...
	Sub-Basin C1
	0.64-acre gravel road/rural residential C = 0.32/0.51 Q5/Q100 = 0.8 / 2.1 cfs
	Sub-Basin C1 drains the western portion of McClelland Road north of the proposed development. The existing ditch flows will be transported under Farmhouse Drive through a 23” by 14” elliptical RCP culvert. These flows will then continue south through ...
	Sub-Basin C2
	1.60-acres gravel road/rural residential C = 0.15/0.40 Q5/Q100 = 0.9 / 3.9 cfs
	Sub-Basin C2 drains the western portion of McClelland Road from Farmhouse Court south to the property line and including a portion of the residential property.
	Design Point 4 DP4
	2.23-acres C = 0.20/0.43 Q5/Q100 = 1.6 / 5.9 cfs
	Design Point 4 is the combination of flows from Sub-Basins C1 and C2. These flows will continue flowing south in the existing roadside ditch.
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