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PRELIMINARY DRAINAGE REPORT FOR  

BRADLEY POINT FILING NO. 1 
 

 

DRAINAGE PLAN STATEMENTS 

 

 
 

ENGINEERS STATEMENT 
 

The attached drainage plan and report was prepared under my direction and supervision and are correct to 
the best of my knowledge and belief.   Said drainage report has been prepared according to the criteria 
established by the County for drainage reports and said report is in conformity with the master plan of the 
drainage basin. 

 
 
 
 
  ____________________________________ 

Virgil A. Sanchez, P.E. #37160 
For and on Behalf of M&S Civil Consultants, Inc 

 
 

DEVELOPER’S STATEMENT 

 
I, the developer have read and will comply with all the requirements specified in this drainage report 

and plan. 
 
 
 
 BY:___________________________________ 

Stephen J. Schnurr 
 

TITLE:__________________________ 

DATE:__________________________ 
 
 

ADDRESS: Stephen J. Schnurr 
2010 Fox Mountain Point 
Colorado Springs, CO 80906 

 
EL PASO COUNTY'S STATEMENT  

 
Filed in accordance with the requirements of El Paso County Land Development Code, Drainage 
Criteria Manual Volumes 1 and 2, and the Engineering Criteria Manual, as amended. 

 

 

BY:______________________________ DATE:___________________ 

             Jennifer Irvine, P.E.  

 County Engineer / ECM Administrator 
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PRELIMINARY DRAINAGE REPORT FOR  

BRADLEY POINT FILING NO. 1 
 

 

PURPOSE 
 
This document is the Preliminary Drainage Report for Bradley Point Filing No. 1. The purpose of this 

document is to identify and analyze the on and offsite drainage patterns and to ensure that post 

development runoff is routed through the site safely and in a manner that satisfies the requirements set 

forth by the El Paso County Drainage Criteria Manual.  

 

GENERAL LOCATION AND DESCRIPTION 

 

“Bradley Point Filing No. 1” refers to the subdivision of two parcels, 6503-40-0038 and 6503-40-0040, 

which includes relocation of the existing subdividing lot line further south. Bradley Point Filing No. 1 is 

located within the southeast and northwest quarters of the southeast quarter of Section 3, Township 15 

south, Range 66 West, of the 6th Principal Meridian, El Paso County, Colorado. The site boundary is 

defined by Highway 85/87 on the southwestern boundary, Parcel 1 of the Rocky Mountain Materials and 

Asphalt Exemption Plat Map – Rec. No. 211713132 on the northwestern boundary, A.T. & S.F. Railroad 

Right of Way on the northeastern boundary, and unplatted land – Book 2780, Page 119, Schedule No. 

65112-00-001 on the southeastern boundary. Bradley Point Filing No. 1 lies within the Little Johnson 

Drainage Basin. Flows from this site are tributary to Fountain Creek. 

 

Bradley Point Filing No. 1 consists of 9.74 acres and is presently undeveloped. Vegetation is sparse, 

consisting of native grasses.  Existing site terrain generally slopes from northwest to southeast at grade 

rates that vary between 0.7% and 10.4%.   

 

Bradley Point Filing No. 1 is currently zoned M for industrial use, and is proposed to host materials 

storage, along with a surrounding fence and entrance gate.  Additional improvements proposed for the site 

include paving for an internal access road to both lots and storm drainage improvements, as normally 

constructed for an industrial parking and materials storage development.   

 

SOILS  

 
Soils for this project are delineated by the Soils Map in the appendix as Blakeland Loamy Sand (8) and 

Nunn Clay Loam (59). Blakeland Loamy Sand is characterized as Hydrologic Soil Type "A", and 

comprises approximately 99.3% of the site. The remaining 0.7% on the southern corner of the site consists 

of the Nunn Clay Loam, which is characterized as Hydrologic Soil Group C. Soils in the study area are 

shown as mapped by S.C.S. in the "Soils Survey of El Paso County Area".  Natural vegetation is sparse, 

consisting of native grasses and weeds over a majority of the site. Approximately one quarter of the site is 

covered with a semi-compacted base material. The site was treated this way through hydrologic analysis as 

a reasonable, conservative assumption. 
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HYDROLOGIC CALCULATIONS 

 

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

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

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

100-year recurrence intervals.  

 

HYDRAULIC CALCULATIONS 

 

Hydraulic calculations were estimated using the Manning's Formula and the methods described in the El 

Paso County and City of Colorado Springs Storm Drainage Design Criteria manual. The relevant data 

sheets are included in the appendix of this report. 

 

FLOODPLAIN STATEMENT 

 
No portion of this site is within a designated F.E.M.A. floodplain as determined by the Federal 

Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) Panel No. 08041C0744 G, 

effective date December 7th, 2018. A copy of this panel can be found in the appendix. 

 

DRAINAGE CRITERIA 

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

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

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

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

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

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

Flood Control District (Volumes 1 & 2 dated January 2016, Volume 3 dated November 2010 and 

updates).  Calculations were performed to determine runoff quantities for the 5-year and 100-year 

frequency storms for developed conditions using the Rational Method.  

 

 EXISTING DRAINAGE CONDITIONS 

 
The Bradley Point Filing No. 1 site consists of 9.74 acres and is situated east of the Fountain Creek 

Channel, on the southwestern side of the Little Johnson Drainage Basin.  This area was previously studied 

in the "Little Johnson/Security Creek Drainage Basin Planning Study” (DBPS), dated April 1988, and 

prepared by Simons, LLI & Associates, Inc., in cooperation with Kiowa Engineering Corporation.  
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Design Point 1 

Basin A consists of 4.82 undeveloped acres of moderately sparse natural grasses and vegetation, 
and is comprised of the northwestern half of this site.  Runoff produced within Basin A is anticipated to 
reach peak runoff rates of Q5=3.5 cfs and Q100=9.2 cfs, and will flow east towards the design point, 
where it collects in a localized depression. Ponding effects were not considered in this analysis. From here, 
the runoff is considered to be directed east, entering Basin B. 

 

Design Point 2 

Basin B consists of 1.27 undeveloped acres of extremely sparse vegetation growing through a semi-
compacted base material, and is centrally located within the site.  Runoff produced within Basin B is 
anticipated to reach peak runoff rates of Q5=1.5 cfs and Q100=3.5 cfs, which will collect with runoff from 
Design Point 1 to reach combined peak flow rates of Q5=4.8 and Q100=12.0 cfs. This flow naturally 
continues south towards the design point, where it collects in the roadside ditch and is redirected southeast 
towards downstream infrastructure. 

 

Design Point 3 

Basin C consists of 1.39 undeveloped acres, approximately 60% of which is extremely sparse 
vegetation growing through a semi-compacted base material, while the rest of the basin consists of 
moderately sparse natural grasses and vegetation. This basin is situated near the center of the site. Runoff 
produced within Basin C is anticipated to reach peak runoff rates of Q5=1.1 cfs and Q100=2.9 cfs, and 
will flow south towards the design point, where it will be redirected south east. 

 

Design Point 4 

Basin C consists of 1.82 undeveloped acres, approximately 30% of which is extremely sparse 
vegetation growing through a semi-compacted base material, while the rest of the basin consists of sparse 
natural grasses and vegetation. This basin is situated on the south eastern side of the site. Runoff produced 
within Basin C flows from north to south, collecting in a localized depression at the design point, and is 
anticipated to reach peak runoff rates of Q5=1.4 cfs and Q100=3.7 cfs. 

 

Design Point 5 

Basin E consists of approximately 1.00 acres of the northern half of existing Highway 85/87, 
located to the southwest of the site. Approximately half of this basin consists of an asphalt paved roadway 
surface, and the other half consists of sparse natural grasses and vegetation.  Runoff produced within Basin 

E is anticipated to reach peak runoff rates of Q5=1.8 cfs and Q100=4.0 cfs, and will flow east where it will 
be redirected southeast towards the design point. 

 

Design Point 6 

Basin F consists of approximately 0.54 acres of the northern half of existing Highway 85/87, and is 
located on the south end of the site. A majority of this basin consists of an asphalt paved roadway surface, 
and the rest consists of sparse natural grasses and vegetation.  Runoff produced within Basin F is 
anticipated to reach peak runoff rates of Q5=1.4 cfs and Q100=2.6 cfs. This flow will run east, and then 
will be redirected southeast towards the design point. At this point, the runoff will combine with flows 
from Design Point 2 and Design Point 5. This cumulative flow is expected to reach rates of Q5=8.0 and 
Q100=19.2 cfs. 

 

Design Point 7 

Basin G consists of approximately 1.13 acres of the northern half of existing Highway 85/87, 
located to the southwest of the site. Approximately half of this basin consists of an asphalt paved roadway 
surface, and the other half consists of sparse natural grasses and vegetation.  Runoff produced within Basin 

E is anticipated to reach peak runoff rates of Q5=1.9 cfs and Q100=4.1 cfs. This flow will run east in order 
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to discharge into the existing roadside ditch. At this point, the runoff will combine with flows from Design 
Point 3 and Design Point 6, and will be redirected south east towards downstream infrastructure. This 
cumulative flow is expected to reach rates of Q5=9.0 and Q100=21.3 cfs. 

 
 
 

 

FOUR STEP PROCESS 
 

Step 1 Employ Runoff Reduction Practices. A reduced slope has been used to lower the flows on site. A 
gravel base material was also proposed as the ground cover to minimize directly connected impervious areas 
from the proposed paved road, and to promote infiltration.  
 

Step 2 Implement BMPs that provide a water quality capture volume with slow release. – A Full 
Spectrum Detention Facility was planned to handle tributary flows for this site which will incorporate water 
quality capture volumes that are intended to slowly drain in 40 hours and excess urban runoff volumes that 
are intended to drain within 72 hours. 
 

Step 3 Stabilize streams. – With the full spectrum detention facility in place, the runoff from the 
proposed industrial development will be reduced to predevelopment conditions. The developed discharge on 
and off the site is less than existing and, therefore, is not anticipated to have negative effects on downstream 
drainageways. 
 

Step 4 Implement site specific and other source control BMPs. – The proposed project will use silt 
fences, vehicle tracking control pads, straw bale barriers, stabilized staging areas, outlet protection, and 
mulching and reseeding to mitigate the potential for erosion across the site and protect downstream 
waters. 

 

PROPOSED DRAINAGE CHARACTERISTICS 

 

General Concept Drainage Discussion 

 

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

for the development of Bradley Point Filing No. 1. The development for this project consists of a paved 

street and gravel storage area. Surface runoff is routed from the north side of the site to the detention 

pond at the south end of the site via over lot drainage, and a swale located on the southeastern end of the 

site. In the event of clogging or inlet failure at the detention pond’s outlet structure, an emergency 

overflow route has been designed to convey runoff to the adjacent lot, at flow rates equal to or less than 

that of historic conditions.  

 

The following detailed drainage discussion provides an overview of the proposed development. Surface 

flow is designated as Design Points (DP). Captured flow within the storm sewer system is designated as 

Pipe Runs (PR).  

 

Detailed Drainage Discussion (Design Points) 

 

Design Point 1 

Basin A consists of 2.85 acres of moderately sparse natural grasses and vegetation growing through  
gravel storage area, and is comprised of the northwestern half of this site.  Runoff produced within Basin 
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A is anticipated to reach peak runoff rates of Q5=2.1 cfs and Q100=5.6 cfs, and will flow from north to 
south towards the design point, where it collects in a proposed 10’ bottom, grassed swale. The runoff is 
then directed south east towards downstream infrastructure. 

 

Design Point 2 

Basin B consists of 5.88 acres, including a proposed paved road that makes up about 20% of the 
basin. Approximately half of this basin is extremely sparse vegetation growing through a moderately 
compacted base material, while the remaining area is gravel storage area. This basin is centrally located 
within the site.  Runoff produced within Basin B is anticipated to reach peak runoff rates of Q5=5.6 cfs 
and Q100=14.1 cfs, which will collect with runoff from Design Point 1 to reach combined peak flow rates 
of Q5=7.0 and Q100=17.8 cfs, at the proposed private 18” RCP storm sewer. This storm sewer will convey 
the flow collection couth east under the pond’s berm. A rip rap pad is located at the terminus of the storm 
sewer. 

 

Design Point 3 

Basin C consists of 0.29 undeveloped acres of the berm surrounding the detention pond, and is 
comprised of moderately sparse natural grasses and vegetation. This basin is situated on the southern end 
of the site. Runoff from this basin begins at the top of the earthen berm of the detention pond and flows to 
the south to reach the bottom. This flow collects at the central point of the basin. Runoff produced within 
Basin C is anticipated to reach peak runoff rates of Q5=0.1 cfs and Q100=0.5 cfs, and will combine with 
flows from PR A1 and Design Point 4 at the rip rap at the design point, at rates of Q5=0.3 and Q100=2.6. 
This cumulative flow will be directed southeast, where it will exit the site. These rates are less than 
existing flows exiting the site near this point; therefore, downstream infrastructure will not be affected. 

 

Design Point 4 

Basin E consists of approximately 1.10 acres of the northern half of existing Highway 85/87, 
located to the southwest of the site. Approximately half of this basin consists of an asphalt paved roadway 
surface, and the other half consists of sparse natural grasses and vegetation.  Runoff produced within Basin 

E is anticipated to reach peak runoff rates of Q5=2.0 cfs and Q100=4.5 cfs, and will flow east from the 
crow of the road where it discharges into the existing roadside ditch, which will redirect the flow southeast 
towards the design point. From here, the runoff will continue southeast. 

 

Design Point 5 

Basin F consists of approximately 0.68 acres of the northern half of existing Highway 85/87, and is 
located on the south end of the site. A majority of this basin consists of an asphalt paved roadway surface, 
and the rest consists of sparse natural grasses and vegetation.  Runoff produced within Basin F is 
anticipated to reach peak runoff rates of Q5=1.6 cfs and Q100=3.3 cfs. This flow will run east from the 
crown of the road in order to discharge into the existing roadside ditch. At this point, the runoff will 
combine with flows from Design Point 5 and will be redirected south east. This cumulative flow is 
expected to reach rates of Q5=3.6 and Q100=7.7 cfs. 
 

Design Point 6 

Basin G consists of approximately 0.90 acres of the northern half of existing Highway 85/87, 
located to the southwest of the site. Approximately half of this basin consists of an asphalt paved roadway 
surface, and the other half consists of sparse natural grasses and vegetation.  Runoff produced within Basin 

G is anticipated to reach peak runoff rates of Q5=2.2 cfs and Q100=4.4 cfs. This flow will run east from 
the crown of the road in order to discharge into the existing roadside ditch. At this point, the runoff will 
combine with flows from Design Point 6, and will be redirected south east. This cumulative flow is 
expected to reach rates of Q5=4.7 and Q100=9.9 cfs. 
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WATER QUALITY 

 

A Private Full Spectrum Detention (FSD) Pond  is being proposed for this site in order to reduce the fully 

developed flows from the site to pre-development levels and address water quality. The pond has been 

sized utilizing MHFD v4.0 from Urban Drainage and Flood Control District (UDFCD). The pond is being 

constructed with an outlet control structure which limits the release rate of the pond through the use of 

orifices, weirs, and a restrictor plate placed before a proposed public 18” RCP outlet pipe.  The pond has 

been sized to store the WQCV, EURV, and the flood control volumes for the 2, 5, 10, 25, 50, and 100 year 

storm events.  The WQCV will be slowly released over 40 hours. The 100 year will drain in less than 120 

hours.  The maximum 100-Yr storage volume is 0.424 acre-feet.  Watershed imperviousness is 33.3%. An 

overflow emergency weir is proposed along the southern embankment to safely convey flows to the 

directly adjacent U-Haul Neighborhood Dealer parcel in the event of outlet clogging, at rates lower than 

historic conditions provide.  The emergency overflow weir will be situated at a crest elevation of 5781.34 

feet and will have a crest length of 30 feet, and a spillway design flow depth of 0.35 feet. This overflow 

weir will contain permanent erosion control fabric as reinforcement. 

 

EROSION CONTROL 

 

It is the policy of the City of Colorado Springs that M&S Civil Consultants, Inc submits an erosion control 

plan with the drainage report.  Proposed straw bale barriers, silt fence, vehicle traffic control, a sediment 

basin, permanent erosion control fabric, and reseeding are proposed as erosion control measures.  The 

proposed development will not adversely impact the existing surrounding industrial infrastructure.  

 

CONSTRUCTION COST OPINION – SOUTH PLANT 85/87 

Drainage Facilities: 

 

Item Description Quantity Unit Cost   Cost 

1.  18" ADS HP Pipe   50 LF $50 /LF   $2,500.00 

2. FSD/WQ Pond   1  EA $15,000 /EA  $15,000 

          Total $ $17,500 

 

 

M & S Civil Consultants, Inc. (M & S) cannot and does not guarantee the construction cost will not vary 

from these opinions of probable costs. These opinions represent our best judgment as design professionals 

familiar with the construction industry and this development in particular. The above is only an estimate of 

the facility cost and drainage basin fee amounts in 2020. 

 

DRAINAGE & BRIDGE FEES – BRADLEY POINT FILING NO. 1 

 

This site is within the Little Johnson Drainage Basin. The 2020 Drainage and Bridge Fees per El Paso 

County for the Bradley Point Filing No. 1 site are as follows: 

 

Per Bradley Point Filing No. 1 Site Boundary – Total Area   9.74 Acres 
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BRADLEY POINT FILING NO. 1 FEES: 

Drainage Fees:  9.74  x 33.3%     x $13,902  = $      45,090.02 

Pond Land Fees:  9.74      x 33.3%     x   $8,057  = $       26,132.23 

         Total    $       71,222.25 

It should be noted that these fees are provided in this Preliminary Drainage Report for informational 

purposes only. 

 

 

M & S Civil Consultants, Inc. (M & S) cannot and does not guarantee the construction cost will not vary 

from these opinions of probable costs. These opinions represent our best judgment as design professionals 

familiar with the construction industry and this development in particular. The above is only an estimate of 

the facility cost and drainage basin fee amounts in 2020. 

 

SUMMARY 

 

Development of this site will not adversely affect the surrounding developments per this final drainage 

report. The proposed drainage facilities will adequately convey, detain and route runoff from tributary and 

onsite flows to the Fountain Creek Drainage Channel via proposed onsite improvements. A Full Spectrum 

Detention pond will be used to discharge developed flows into Fountain Creek per the Urban Drainage 

criteria flow rates, which are at or less than the historic flow.  Care will be taken during construction to 

accommodate overland flow routes onsite and temporary drainage conditions. Overall, the development of 

the Bradley Point Filing No. 1 project shall not adversely affect adjacent or downstream property.  
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contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 18, Jun 5, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 19, 2018—Sep 
23, 2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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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 11.2 99.3%

59 Nunn clay loam, 0 to 3 
percent slopes

C 0.1 0.7%

Totals for Area of Interest 11.3 100.0%

Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

Hydrologic Soil Group—El Paso County Area, Colorado South Plant 85/87

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/20/2020
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Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—El Paso County Area, Colorado South Plant 85/87
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Project:

Basin ID:

Depth Increment = 1.00 ft

Watershed Information 5778.34 Top of Micropool -- 0.00 -- -- -- 10 0.000

Selected BMP Type = EDB -- 1.00 -- -- -- 195 0.004 102 0.002

Watershed Area = 8.97 acres -- 2.00 -- -- -- 5,151 0.118 2,775 0.064

Watershed Length = 1,370 ft -- 3.00 -- -- -- 27,353 0.628 19,027 0.437

Watershed Length to Centroid = 685 ft -- 4.00 -- -- -- 69,897 1.605 67,652 1.553

Watershed Slope = 0.010 ft/ft -- -- -- --

Watershed Imperviousness = 33.30% percent -- -- -- --

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) = 0.121 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.307 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.117 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 0.168 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.215 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 0.363 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 0.504 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 0.695 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 1.113 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.194 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)

Bradley Point Filing No. 1

Pond 1

MHFD-Detention, Version 4.03 (May 2020)

Example Zone Configuration (Retention Pond)

Approximate 2-yr Detention Volume = 0.194 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.258 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.321 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.403 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.462 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.553 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.121 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.187 acre-feet -- -- -- --

Zone 3 (100yr + 1 / 2 WQCV - Zones 1 & 2) = 0.306 acre-feet -- -- -- --

Total Detention Basin Volume = 0.613 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft
 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft
 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft
 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft
 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft
 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft
 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

Prelim Pond Sizing, Basin 12/14/2020, 12:11 PMPrelim Pond Sizing, Basin 12/14/2020, 12:11 PM

dsdrice
33.30%

dsdrice
Callout
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  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 2.30 0.121 Orifice Plate

Zone 2 (EURV) 2.78 0.187 Orifice Plate

Z3 (100+1/2WQCV) 3.24 0.306 Weir&Pipe (Restrict)

Total (all zones) 0.613

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

Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft
2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = 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 = N/A ft
2

Depth at top of Zone using Orifice Plate = 2.82 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 = N/A inches Elliptical Slot Area = N/A ft
2

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 0.94 1.88

Orifice Area (sq. inches) 0.40 0.40 1.05

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 ft
2

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

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.03 (May 2020)

Bradley Point Filing No. 1

Pond 1

Example Zone Configuration (Retention Pond)

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 = 2.83 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 2.83 N/A feet

Overflow Weir Front Edge Length = 5.70 N/A feet Overflow Weir Slope Length = 2.90 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 15.25 N/A

Horiz. Length of Weir Sides = 2.90 N/A feet Overflow Grate Open Area w/o Debris = 11.57 N/A ft
2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 5.79 N/A ft
2

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 = 0.25 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.76 N/A ft
2

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= 3.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.24 feet

Spillway Crest Length = 30.00 feet Stage at Top of Freeboard = 4.24 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.60 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 1.55 acre-ft

Max Ponding Depth of Target Storage Volume = 2.99 feet Discharge at Top of Freeboard = 106.78 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) = 0.121 0.307 0.117 0.168 0.215 0.363 0.504 0.695 1.113

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.117 0.168 0.215 0.363 0.504 0.695 1.113

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.1 0.1 1.0 2.1 3.5 6.5

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 0.23 0.39 0.72

Peak Inflow Q (cfs) = N/A N/A 0.8 1.2 1.5 2.8 4.0 5.6 8.9

Peak Outflow Q (cfs) = 0.1 0.1 0.1 0.1 0.1 0.1 1.0 2.4 6.0

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.8 0.6 0.1 0.5 0.7 0.9

Structure Controlling Flow = Plate Plate Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A 0.0 0.1 0.2 0.4

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 69 38 47 55 77 76 74 69

Time to Drain 99% of Inflow Volume (hours) = 40 72 40 50 58 81 82 81 79

Maximum Ponding Depth (ft) = 2.30 2.78 2.22 2.40 2.52 2.84 2.92 2.99 3.07

Area at Maximum Ponding Depth (acres) = 0.27 0.52 0.23 0.32 0.38 0.54 0.58 0.62 0.69

Maximum Volume Stored (acre-ft) = 0.122 0.311 0.102 0.149 0.194 0.337 0.382 0.424 0.476

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

Prelim Pond Sizing, Outlet Structure 12/14/2020, 12:12 PM
Maximum Volume Stored (acre-ft) = 0.122 0.311 0.102 0.149 0.194 0.337 0.382 0.424 0.476

Prelim Pond Sizing, Outlet Structure 12/14/2020, 12:12 PM



C 3.00 L (ft) H (ft) Q (cfs) C 3.00 Z (ft) H (ft) Q (cfs) 

L 30.00 ft 0.0 0.0 18.6 Z 2.00 ft 0.0 0.0 0.2

H 0.35 ft H 0.35 ft 

Q cfs Q cfs

18.98

5781.34

5781.69

5783.00

1.31

Total Q

100-yr Emergency Spillway 

Crest Elev. 

100-yr Emergency Spillway W.S 

Elev. 

Top of Embankment Elev. 

Freeboard Provided (ft.) 

BRADLEY POINT FILING NO. 1

EMERGENCY SPILLWAY CALCULATIONS FSD POND 1

Horizontal Broad-Crested Weir (Eqn 12-20 UDFCD) Sloping Broad-Crested Weir (Eqn 12-21 UDFCD)
Variable Solve For Variable Solve For 
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EXISTING DRAINAGE MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dsdrice
Text Box
Provide roadside ditch and downstream conveyance calculations.



212 N. WAHSATCH AVE., STE 305
COLORADO SPRINGS, CO  80903
PHONE: 719.955.5485

BRADLEY POINT FILING NO. 1 - EXISTING DRAINAGE MAP
AP NO. 65034-00-038 AND AP NO. 65034-00-040 ON HIGHWAY 85/87 (EAST LAS VEGAS STREET)

IN SECTION 3, T15S R66W, 6th P.M., EL PASO COUNTY, COLORADO

dsdrice
Callout
This is a wide swale - developed release needs to approximate this condition unless a drainage easement has been obtained for the proposed point discharge.

dsdrice
Callout
Does the ditch have capacity or do flows enter the site?
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PROPOSED DRAINAGE MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



212 N. WAHSATCH AVE., STE 305
COLORADO SPRINGS, CO  80903
PHONE: 719.955.5485

BRADLEY POINT FILING NO. 1 - PROPOSED DRAINAGE MAP
AP NO. 65034-00-038 AND AP NO. 65034-00-040 ON HIGHWAY 85/87 (EAST LAS VEGAS STREET)

IN SECTION 3, T15S R66W, 6th P.M., EL PASO COUNTY, COLORADO

dsdrice
Callout
Show the downstream conveyance if there will be a point discharge

dsdrice
Callout
The overflow spillway should be located in the historic swale location

dsdrice
Text Box
provide a forebay with inflows directed to it

dsdrice

dsdrice

dsdrice

dsdrice

dsdrice
Callout
How will the storage area be separated from the ponding area?

dsdrice
Callout
Add the orange line to the legend

dsdrice
Callout
87

dsdrice

dsdrice
Callout
Is fill being placed into the ditch? How will flow be conveyed?  CDOT needs to approve any revisions. 

dsdrice
Arrow

dsdrice
Arrow

dsdrice
Text Box
Provide roadside ditch cross-sections at DP 5 and DP6 and capacity calculations

dsdrice
Callout
Do ditch flows transition to sheet flows?
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GRADING AND EROSION CONTROL PLANS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BRADLEY POINT FILING NO. 1

COUNTY OF EL PASO, STATE OF COLORADO

GRADING/EROSION CONTROL PLANS

DECEMBER 2020
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GRADING AND EROSION CONTROL PLAN

DECEMBER 2020

BRADLEY POINT FILING NO. 1
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