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FINAL DRAINAGE REPORT 
FOR  

A-1 CHIPSEAL 
LOT 36 AND 37 CLAREMONT BUSINESS PARK FIL NO 2 

7245 COLE VIEW 
COLORADO SPRINGS, COLORADO 

 

DESIGN ENGINEER’S STATEMENT: 
The attached drainage plan and report were 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 applicable master 
plan of the drainage basin.  I accept responsibility for any liability caused by any negligent acts, errors or 
omissions on my part in preparing this report. 
 
 
 
 
 
___________________________________________   ___________________ 
Dane Frank, P.E. 50207        Date 
On behalf of Terra Nova Engineering, Inc. 
 

OWNER/DEVELOPER’S STATEMENT: 
I, the owner/developer have read and will comply with all of the requirements specified in this drainage 
report and plan. 
  
 
___________________________________________   ____________________ 
Authorized Signature       Date 
 
___________________________________________ 
Printed Name, Title 
 
___________________________________________ 
Business Name 
 
___________________________________________ 
Address 
 
 

EL PASO COUNTY: 
Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso 
County Engineering Criteria Manual and Land Development Code as amended. 
 
 
__________________________________________               _______________________ 
Jennifer Irvine, P.E.       Date 
County Engineer / ECM Administrator 
 
Conditions:

dotprete
Engineer
Please change to: Josh Palmer, P.E., Interim County Engineer
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FINAL DRAINAGE REPORT 

FOR  
A-1 CHIPSEAL 

LOT 36 AND 37 CLAREMONT BUSINESS PARK FIL NO 2 
7245 COLE VIEW 

COLORADO SPRINGS, COLORADO 
 
PURPOSE   
The purpose of this Final Drainage Report is to identify and analyze the proposed drainage 

patterns, determine proposed runoff quantities, size drainage structures for conveyance of 

developed runoff, and present solutions to drainage impacts on-site and off-site resulting from this 

development.  The site has previously been platted and has previously been studied in: 

 

“Final Drainage Report for Claremont Business Park Filing No. 2”, dated November 2006, 

prepared by Matrix Design Group. 

 

GENERAL DESCRIPTION 

This Final Drainage Report (FDR) is an analysis of approximately 1.36 acres of developed land 

located at 7245 Cole View.  This site is currently in use as a paving business. The site is in the 

northeast quarter of Section 8, Township 14 South, Range 65 West of the 6th Principal Meridian 

within El Paso County.  The parcels are bounded to the north and west by Sand Creek, to the 

southwest by LOT 35 CLAREMONT BUSINESS PARK FIL NO 2, to the southeast by LOTS 13 

AND 14 CLAREMONT BUSINESS PARK FIL NO 2, and to the north by LOT 39 

CLAREMONT BUSINESS PARK FIL NO 2. (see vicinity map). 

 

The site lies within the Sand Creek Basin, with storm runoff surface draining west across the site, 

then into a gutter that flows off the site to the south, eventually entering a storm inlet, which drains 

into the adjacent East Fork Sand Creek.  There are also storm inlets in Marksheffel Road that flow 

into a storm sewer that flows south along Markcheffel to an unknown outfall, which presumably 

also drains into Sand Creek. 

 

Carlos
Callout
include 7231 Cole View; both parcels combined approx. equal 1.36 acres. 

Carlos
Text Box
Please discuss why the final drainage report was required.
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Soils for this project are delineated by the map in the appendix as Ellicott loamy coarse sand, 0 to 

5 percent slopes (28).  Soils in the study area are shown as mapped by NRCS in the “Soils Survey 

of El Paso County Area” and contains soils of Hydrologic Group D. 

 

The site is developed with mostly pavement and roof surfaces, and a small amount of landscaping.  

The site drains to the west, with an average slope of 3.7%.    

 
EXISTING DRAINAGE CONDITIONS 

The site is already developed with one building and outdoor parking and equipment storage.  There 

are two drainage basins.  See attached Existing Drainage Map (in appendix). 

 

Basin EX-A is 1.01 acres that is mostly roof and parking area and drains to Design Point A and 

leaves the site in an existing carry curb.  Basin EX-A has flows of Q5 = 4.4 cfs and Q100 = 8.6 cfs. 

 

Basin EX-B is 0.35 acres that is mostly landscaping and half a street and drains to Design Point B 

at the south corner of the site and flows offsite in the street gutter.  Basin EX-B has flows of Q5 = 

1.2 cfs and Q100 = 2.7 cfs. 

 

PROPOSED DRAINAGE CONDITIONS 

The proposed drainage conditions are the same as the existing drainage conditions, with the 

addition of a full infiltration water quality sand filter in the west corner of the site.  The County is 

requiring the addition of a water quality structure retroactively following paving of 0.38 acres on 

the south side of the site.   

 

At the west corner of the site a full infiltration water quality sand filter will treat flow from Basin 

EX-A (Q5=4.4 cfs and Q100=8.6 cfs).  Runoff entering the sand filter will flow in from gutters on 

two sides, and sheet flow in from the asphalt area.  Runoff entering the sand filter will flow down 

a riprap rundown to the filter sand.  After flowing through the filter sand, the runoff infiltrates into 

the ground.  Any flow above the WQCV will enter the sand filter and flow out the existing curb 

chase in the corner of the sand filter / site if the water ponds high enough.  The 1.01 acres tributary 

to the sand filter are 95% impervious.  Based upon this we need a WQCV of 0.013 ac-ft. No 

Carlos
Callout
Soils map states Hydrologic Group A; please revise for consistency.

Carlos
Text Box
Please include a discussion comparing the subdivision's approved final drainage report's amount of imperviousness for the lots versus the proposed imperviousness. 

Carlos
Callout
Please add a Historical Conditions section. The section should describe the site's conditions before any work was completed.
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detention volume is included in the sand filter.  The top of the filter sand is at an elevation of 

6333.6 feet and the top of the WQCV is at 6334.52 feet.   

 

In an effort to protect receiving water and as part of the “four-step process to minimize adverse 

impacts of urbanization” this site was analyzed in the following manner: 

1. Reduce Runoff-  The only development included in this FDR is the addition of a water 

quality structure.  There is no runoff reduction associated with the installation of a water 

quality structure. 

2. Stabilize Drainageways- There are no existing or proposed drainageways onsite.  The 

adjacent East Fork Sand Creek has previously been stabilized and runoff from the site 

currently flows to a storm sewer system that discharges into East Fork Sand Creek. 

3. Provide Water Quality Capture Volume (WQCV)- The proposed sand filter has been sized 

and designed to sufficiently capture the required WQCV and infiltrate the entire volume, 

thereby allowing solids and contaminants to settle out. 

4. Consider Need for Industrial and Commercial BMPs- A water quality structure doesn’t 

require any Industrial and Commercial BMPs.  As the site is currently used for a paving 

business, there are likely existing industrial BMPs in place at the site. 

 

HYDROLOGIC CALCULATIONS 

Hydrologic calculations were performed using the El Paso County Storm Drainage Design Criteria 

Manual - Volumes 1 & 2, latest editions.  The Rational Method was used to estimate storm water 

runoff anticipated from design storms with 5-year and 100-year recurrence intervals.  The Urban 

Drainage Criteria Manual was used to calculate the detention and water quality volume.   

 

HYDRAULIC CALCULATIONS 

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

the El Paso County Storm Drainage Design Criteria Manual – Volumes 1 & 2, latest editions. The 

pertinent data sheets are included in the appendix of this report.   

 

 

 

Carlos
Callout
Please add this manual to the bibliography.

Carlos
Note
Is this an acceptable explanation? - Carlos

Carlos
Highlight
As the site is currently used for a paving business, there are likely existing industrial BMPs in place at the site.

Carlos
Callout
Please include the total height of the sand filter walls. A building permit is required for retaining walls over 4 feet from the Pikes Peak Regional Building Department.

dotprete
Re: Note

dotprete
Engineer
I dont believe there are.  No Industrial or Commercial BMPs are required for the Site.

dotprete
Set to Accepted



                                  7

FLOODPLAIN STATEMENT 

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

Insurance Rate Map No. 08041C0752 G, dated December 7, 2018 (see appendix).   

 

WATER QUALITY 

The proposed full infiltration water quality sand filter provides water quality treatment for all of 

the recently added 0.38 acres of asphalt, as well as most of the remainder of the site.  

 

There is no water quality treatment for existing basin EX-B.  This basin is already fully developed 

and no changes to it are proposed. 

 
 
CONSTRUCTION COST OPINION 

Public Reimbursable 

None 

 

Public Non-Reimbursable 

None 

 

Private Non-Reimbursable 

1. Sand Filter           1 EA   $ 20,000           $    20,000 

                           Total  $    20,000 

 
DRAINAGE FEES 

This drainage report is part of a site development application; therefore, no drainage fees are due. 

 
MAINTENANCE 

The sand filter is private and will be maintained by the property owner. 

 
 
SUMMARY 

Development of this site will not adversely affect the surrounding development.  This report is in 

general conformance with the previous reports which included this site.  Site runoff and storm 

dotprete
Engineer
For sites where full infiltration for WQ is proposed, an on-site infiltration test using double-ring infiltrometer is required (or approved equal).  Infiltration tests should be performed or supervised by a licensed professional engineer and conducted at a minimum depth equal to the bottom of the sand filter.  Underdrains are required for sand filters and should be provided if infiltration tests show rates slower than 2 times that required to drain the WQCV over 12 hours.
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drain appurtenances from the A-1 Chipseal development will not adversely affect the downstream 

and surrounding developments and will be safely routed to the proposed sand filter to slowly treat 

the water quality capture volume.  Runoff leaving the site is routed to the existing public storm 

sewer system. 

 
 
PREPARED BY: 
TERRA NOVA ENGINEERING, INC. 
 
 
 
 
Dane Frank, P.E. 
Project Engineer 
 
 
Jobs/2173.00/drainage/217300 FDR.doc 
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El Paso County Board Resolution No 15-042 (Adoption of Chapter 6 and Section 3.2.1 Chapter 

13 of the City of Colorado Springs Drainage Criteria Manual dated May 2014, Hydrology 
and Full Spectrum Detention) 

 
“Final Drainage Report for Claremont Business Park Filing No. 2”, dated November 2006, 
prepared by Matrix Design Group.
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El Paso County, CO - Community https://community.spatialest.com/co/elpaso/#/Property-Search/5408102040
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GENERAL LOCATION MAP 
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Soil Map—El Paso County Area, Colorado
(7245 Cole View - A1 Chipseal)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/1/2022
Page 1 of 3
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
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 19, Aug 31, 2021

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.

Soil Map—El Paso County Area, Colorado
(7245 Cole View - A1 Chipseal)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/1/2022
Page 2 of 3



Map Unit Legend

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

28 Ellicott loamy coarse sand, 0 to 
5 percent slopes

1.2 100.0%

Totals for Area of Interest 1.2 100.0%

Soil Map—El Paso County Area, Colorado 7245 Cole View - A1 Chipseal

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/1/2022
Page 3 of 3



El Paso County Area, Colorado

28—Ellicott loamy coarse sand, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 3680
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Ellicott and similar soils: 97 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Ellicott

Setting
Landform: Flood plains, stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium

Typical profile
A - 0 to 4 inches: loamy coarse sand
C - 4 to 60 inches: stratified coarse sand to sandy loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to 

very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A
Ecological site: R069XY031CO - Sandy Bottomland LRU's A and 

B
Other vegetative classification: SANDY BOTTOMLAND 

(069AY031CO)
Hydric soil rating: No

Map Unit Description: Ellicott loamy coarse sand, 0 to 5 percent slopes---El Paso County Area, 
Colorado

7245 Cole View - A1 Chipseal

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/1/2022
Page 1 of 2

Dane Frank
Highlight
Hydrologic Soil Group: A

Carlos
Callout
Discussion states soil group D please revise for consistency.



Minor Components

Fluvaquentic haplaquoll
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 19, Aug 31, 2021

Map Unit Description: Ellicott loamy coarse sand, 0 to 5 percent slopes---El Paso County Area, 
Colorado

7245 Cole View - A1 Chipseal

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/1/2022
Page 2 of 2



              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FEMA FIRM MAP 

  



Dane Frank
Text Box
SITE

Dane Frank
PolyLine



              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HYDROLOGIC CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A-1 CHIPSEAL

(Area Runoff Coefficient Summary)

STREETS  /  DEVELOPED OVERLAND / UNDEVELOPED WEIGHTED 

BASIN
TOTAL

AREA AREA C5 C100 AREA C5 C100 C5 C100

(Acres) (Acres) (Acres)

EX-A 1.01 0.96 0.90 0.96 0.05 0.16 0.51 0.86 0.94

EX-B 0.35 0.26 0.90 0.96 0.09 0.16 0.51 0.71 0.84

Calculated by: DLF

Date: 8/5/2020

Checked by: LD

STREETS  /  DEVELOPED OVERLAND / UNDEVELOPED WEIGHTED 

BASIN
TOTAL

AREA AREA C5 C100 AREA C5 C100 C5 C100

(Acres) (Acres) (Acres)

EX-A 1.01 0.96 0.90 0.96 0.05 0.16 0.51 0.86 0.94

EX-B 0.35 0.26 0.90 0.96 0.09 0.16 0.51 0.71 0.84

Calculated by: DLF

Date: 4/4/2022

Checked by: LD

EXISTING CONDITIONS

DEVELOPED CONDITIONS

12:55 PM5/2/202213217300 FDR Calcs



A-1 CHIPSEAL

 AREA DRAINAGE SUMMARY

WEIGHTED OVERLAND STREET  /  CHANNEL FLOW T t INTENSITY TOTAL  FLOWS 

BASIN
AREA

TOTAL
C5 C100 C5 Length Slope TC Length Slope Velocity Tt TOTAL I5 I100 Q5 Q100

(Acres) (ft) (ft/ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

EX-A 1.01 0.86 0.94 0.86 100 0.03 3.0 300 3% 3.5 1.4 5.0 5.0 9.1 4.4 8.6

EX-B 0.35 0.71 0.84 0.71 30 0.03 2.7 150 3% 3.5 0.7 5.0 5.0 9.1 1.2 2.7

WEIGHTED OVERLAND STREET  /  CHANNEL FLOW T t INTENSITY TOTAL  FLOWS 

BASIN
AREA

TOTAL
C5 C100 C5 Length Slope TC Length Slope Velocity Tt TOTAL I5 I100 Q5 Q100

(Acres) (ft) (ft/ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

EX-A 1.01 0.86 0.94 0.86 100 0.03 3.0 300 3% 3.5 1.4 5.0 5.0 9.1 4.4 8.6

EX-B 0.35 0.71 0.84 0.71 30 0.03 2.7 150 3% 3.5 0.7 5.0 5.0 9.1 1.2 2.7

Calculated by: DLF

Date: 4/4/2022

Checked by: LD

* For Calcs See Runoff Summary

* For Calcs See Runoff Summary

EXISTING CONDITIONS

DEVELOPED CONDITIONS

12:55 PM5/2/202223217300 FDR Calcs



A-1 CHIPSEAL

PROPOSED SURFACE ROUTING SUMMARY

Flow

Design

Point(s)

Contributing

Basins

Area

Ac
Q 5 Q 100

A EX-A 1.01 4.4 8.6

B EX-B 0.35 1.2 2.7

Calculated by: DLF

Date: 4/4/2022

Checked by: LD

12:55 PM5/2/202233217300 FDR Calcs



              

 

 

 

 

 

 

 

 

 

 

 

 

 

HYDRAULIC CALCULATIONS 
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DETENTION BASIN DESIGN CALCULATIONS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Stormwater Facility Name:

Facility Location & Jurisdiction:

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

Watershed Slope = 0.035 ft/ft Stage [ft] Area [ft^2] Stage [ft] Discharge [cfs]

Watershed Length = 300 ft 0.00 1,431 0.00 7.50

Watershed Area = 1.01 acres 0.25 1,431 0.25 7.50

Watershed Imperviousness = 95.0% percent 0.50 1,431 0.50 7.50

Percentage Hydrologic Soil Group A = 100.0% percent 0.75 1,431 0.75 7.50

Percentage Hydrologic Soil Group B = 0.0% percent 1.00 1,431 1.00 7.50

Percentage Hydrologic Soil Groups C/D = 0.0% percent 1.25 1,431 1.25 7.50

1.50 1,431 1.50 7.50

Denver - Capitol Building 17 1.75 1,431 1.75 7.50

2.00 1,431 2.00 7.50

2.25 1,431 2.25 7.50   

2.50 1,431 2.50 7.50

WQCV Treatment Method = 12.00 hours

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

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

create a new stormwater facility, and 

attach the pdf of this worksheet to that record.

Routed Hydrograph Results

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

One-Hour Rainfall Depth = 0.53 1.19 1.50 1.75 2.00 2.25 in

Calculated Runoff Volume = 0.030 0.092 0.119 0.143 0.165 0.189 acre-ft

OPTIONAL Override Runoff Volume = acre-ft

Inflow Hydrograph Volume = 0.030 0.092 0.119 0.142 0.165 0.188 acre-ft

Time to Drain 97% of Inflow Volume = 0.5 0.5 0.5 0.5 0.5 0.5 hours

Time to Drain 99% of Inflow Volume = 0.5 0.5 0.5 0.5 0.5 0.5 hours

Maximum Ponding Depth = 0.00 0.00 0.00 0.00 0.00 0.00 ft

Maximum Ponded Area = 0.03 0.03 0.03 0.03 0.03 0.03 acres

Maximum Volume Stored = 0.000 0.000 0.000 0.000 0.000 0.000 acre-ft

Stormwater Detention and Infiltration Design Data Sheet

A-1 Chipseal Sand Filter

7245 Cole View, El Paso County

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

Workbook Protected Worksheet Protected

217300 SDI Design Data Sheet - SF, Design Data 5/2/2022, 12:55 PM

https://maperture.digitaldataservices.com/gvh/?viewer=cswdif
dotprete
Engineer
Remove from drainage letter.  SDI is not required for WQ SFB



WQCV_Trigger = 1

RunOnce= 1

CountA= 1

Draintime Coeff= 0.8

0 1 2 3

#N/A

#N/A

0 1 2 3

#N/A

#N/A

Check Data Set 1 Check Data Set 1

Stormwater Detention and Infiltration Design Data Sheet
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217300 SDI Design Data Sheet - SF, Design Data 5/2/2022, 12:55 PM



Project:

Basin ID:

Depth Increment = 0.10 ft

Watershed Information Media Surface -- 0.00 -- -- -- 1,431 0.033

Selected BMP Type = SF -- 0.25 -- -- -- 1,431 0.033 358 0.008

Watershed Area = 1.01 acres -- 0.50 -- -- -- 1,431 0.033 716 0.016

Watershed Length = 300 ft -- 0.75 -- -- -- 1,431 0.033 1,073 0.025

Watershed Length to Centroid = 150 ft 6334.6 -- 1.00 -- -- -- 1,431 0.033 1,431 0.033

Watershed Slope = 0.035 ft/ft -- 1.25 -- -- -- 1,431 0.033 1,789 0.041

Watershed Imperviousness = 95.00% percent -- 1.50 -- -- -- 1,431 0.033 2,147 0.049

Percentage Hydrologic Soil Group A = 100.0% percent -- 1.75 -- -- -- 1,431 0.033 2,504 0.057

Percentage Hydrologic Soil Group B = 0.0% percent 6335.6 -- 2.00 -- -- -- 1,431 0.033 2,862 0.066

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- 2.25 -- -- -- 1,431 0.033 3,220 0.074

Target WQCV Drain Time = 12.0 hours -- 2.50 -- -- -- 1,431 0.033 3,577 0.082

Location for 1-hr Rainfall Depths = Denver - Capitol Building -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.030 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.132 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.086 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 0.111 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.131 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 0.152 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 0.172 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 0.195 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3 in.) = 0.234 acre-feet 3.00 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.088 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.113 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.134 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.158 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.171 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.183 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.030 acre-feet -- -- -- --

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --

Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 0.030 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = N/A ft
 3 -- -- -- --

Initial Surcharge Depth (ISD) = N/A ft -- -- -- --

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

Depth of Trickle Channel (HTC) = N/A ft -- -- -- --

Slope of Trickle Channel (STC) = N/A 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 -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

Total detention 

volume is less than 

100-year volume.

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)

7245 Cole View - A1 Chipseal

Full Infiltration Water Quality Sand Filter

MHFD-Detention, Version 4.05 (January 2022)

Example Zone Configuration (Retention Pond)

217300 UD-Det (SF), Basin 5/2/2022, 12:57 PM

dotprete
Engineer
Please use UD-BMP calculation spreadsheet for sand filter basin design



INFILTRATION RATE TO VOLUME REQUIRED CONVERSION

2173.00 A-1 Chipseal

Sand Filter - Full Infiltration Design Calcs

Dane Frank, 2022/04/05

Avg Infiltration Rate = 16.0 min = 0.0625 in

(per Geoquest Percolation Test) in min

Conversion to in/hr 0.0625 in 60 min = 3.75 in

min 1 hr hr

Sand Filter Surface Area = 1441 sq ft

Infiltration Rate of Sand Filter = 3.75 in 1 ft 1441 sq ft = 450 cf

hr 12 in hr

Volume Afer 12 Hours of Flow = 450 cf 12 hr 1 ac = 0.124 ac-ft

hr 43560 sq ft

Required WQCV = 0.033 ac-ft Required volume exceeded by 3.8 times

(per UD-Detention Spreadsheet)

dotprete
Engineer
provide SFB riprap calculations
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EXISTING DRAINAGE MAP
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Text Box
Please show the time of concentration path and update the legend.
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Please show the time of concentration path and update the legend.
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