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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 El Paso County for drainage reports and said report is in
conformity with the 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.

Ryan Burns, Colorado P.E. # 0054412 Date
For and On Behalf of JR Engineering, LLC

DEVELOPER'S STATEMENT:
I, the developer, have read and will comply with all of the requirements specified in this drainage
report and plan.

Business Name: Scott Belknap

By:

Title:
Address: 3603 First Light Drive

Castle Rock, CO 80109

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

Joshua Palmer, P.E. Date
County Engineer/ ECM Administrator

Conditions:
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PURPOSE

This document is the Final Drainage Report for Mc Clintock Station Lot A herein known as
“Vollmer Road RV Storage”. 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.  The following report is an analysis of the drainage for the site and surrounding areas.

GENERAL LOCATION AND DESCRIPTION

Location
Vollmer Road RV Storage herein known as “the site” is located in Section 34, Township 12 South,
and Range 65 West of the 6th Principal Meridian. The site is bound on the northwest by existing
Vollmer Road. Vollmer Road boards Wildridge Subdivision II Lot 1, Blocks 1 and 2 to the northwest
of Vollmer Road. The property is bound to the east by the Sterling Ranch Filing 1 and by Lots B and
C of the Mc Clintock Station Subdivision to the south. Vollmer Road RV Storage lies within the
Sand Creek Drainage Basin. Flows from this site are tributary to Sand Creek. A vicinity map is
presented in Appendix A.

Description of Property
Vollmer Road RV Storage consists of 4.15 acres and is presently undeveloped. Vegetation is sparse,
consisting of native grasses.  Existing site terrain generally slopes from north to south at grade rates
that vary between 2% and 8%.

Vollmer Road RV Storage is currently zoned "I-2" for light industrial and manufacturing
development.  Improvements proposed for the site includes recycled asphalt drives and parking,
fencing, storm drainage improvements, drainage swales, and a detention pond.  A full spectrum
detention pond is proposed to be constructed to provide water quality treatment and detain storm
water for the development.

Soils for this project are classified as Pring Coarse Sandy Loam (71), which is characterized as
Hydrologic Soil Types "B".  Group B soils exhibit moderate infiltration rate when thoroughly wet,
and consist primarily of deep, moderately well drained or well drained soils that have moderately
fine texture to moderately coarse texture.  A soil map of the site can be found in Appendix A.

There are no major drainage ways or known irrigation facilities located on the project site. There are no
known existing onsite utilities.

Floodplain Statement
Based on the FEMA FIRM Maps number 08041C0533G, dated December 7, 2018, all of the
proposed development lies within Zone X. Zone X is defined as area outside the Special Flood
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Hazard Area (SFHA) and higher than the elevation of the 0.2-percent-annual-chance (or 500-year)
flood. A FIRM Map is presented in Appendix A.

DRAINAGE BASINS AND SUB-BASINS

Existing Major Basin Descriptions
The Vollmer Road RV Storage site consists of 4.15 acres and is located in the Sand Creek Drainage
Basin.  The site area was previously studied in the "Sand Creek Drainage Basin Planning Study"
(DBPS) prepared by Stantec, January 2021.

The Sand Creek DBPS assumed the Vollmer Road RV Storage property to have an undeveloped use
for the site.  However, the site is zoned I-2 for light industrial and manufacturing development.  The
site generally drains from northwest to southeast.  Currently, the site is undeveloped.  Sand Creek is
located east of the site running north to south.

Downstream flow patterns have been studied in “Final Drainage Report for Barbarick Subdivision,
Portions of Lots 1, 2 and Lots 3 & 4,” by Matrix Design Group, June 2016, and “Woodmen Storage
Final Drainage Report”, by Calibre Engineering Inc, Revised February 2010. Applicable excerpts
from these reports can be found in Appendix D.

A summary of peak runoff for the basins and designated design points are depicted on the Existing
Conditions Drainage Map in the appendix.

Existing Sub-basin Drainage
Basin EX-1 (Q5=0.2 cfs, Q100=1.0 cfs) is 0.48 acres of open space. Runoff from this basin drains
overland flows to the south east to DP 1. Flows from Basins EX-1 and VX-7 combine at DP1.1
(Q5=0.3 cfs, Q100=1.5 cfs) where flow continues onto Lot B of the McClintock Station Subdivision.

Basin EX-2 (Q5=0.6 cfs, Q100=4.0 cfs) is 2.22 acres of open space. Runoff from this basin overland
flows southeast to DP 2. Flows from Basins VX-5, VX-6 and EX-2 combine at DP2.1 (Q5=1.3 cfs,
Q100=5.8 cfs) and continues onto Lot C of the McClintock Station Subdivision.

Basin EX-3 (Q5=0.2 cfs, Q100=1.6 cfs) is 0.88 acres of open space. Runoff from this basin overland
flows south to DP 3 and onto Lot C of the McClintock Station Subdivision.

Basin EX-4 (Q5=0.2 cfs, Q100=1.3 cfs) is 0.56 of open space. Runoff from this basin overland flows
east across the property line to DP4 and onto Homestead at Sterling Ranch Filing No. 1.  Runoff is
then captured by an existing swale. Flows from the site were not accounted for by the Homestead at
Sterling Ranch Final Drainage report, however this basin flows historic drainage patterns. See
McClintock Station Map presented in Appendix D. Furthermore the proposed condition greatly
reduces flows entering the Tract L existing swale down to (Q5=0.0 cfs, Q100=0.3 cfs).
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Basin VX-5 (Q5=0.4 cfs, Q100=1.2 cfs) is 0.27 acres and is comprised of the existing Vollmer Road
and existing native vegetation. Runoff from this offsite basin overland flows onto the site at DP5
where flow enters Basin EX-2.

Basin VX-6 (Q5=0.6 cfs, Q100=1.5 cfs) is 0.41 acres and is comprised of the existing Vollmer Road
and road side swale. Runoff from this offsite basin overland flows to the roadside ditch and then
enter the site at DP6 where flow enters Basin EX-2.

Basin VX-7 (Q5=0.3 cfs, Q100=0.7 cfs) is 0.14 acres and is comprised of the existing Vollmer Road
and road side swale. Runoff from this offsite basin overland flows onto the site at DP7 where flow
enters Basin EX-1.

Proposed Sub-basin Drainage
The following is a description of the offsite and onsite basins for the developed condition.
Calculations have been provided to show the proposed storm infrastructure will adequately convey
flows.  The following basins parameters and developed runoff were determined using the Rational
Method.  Calculation can be found in Appendix C.

Basin A (Q5=1.7 cfs, Q100=3.2 cfs) consists of approximately 0.44 acres and consists of recycled
asphalt parking and drives, and landscaping. Runoff from this basin is conveyed via sheet flow across
the proposed asphalt mat to DP1, where flow enters Basin C and combines with flows from Basins B
and C at DP3.1 (Q5=11.3 cfs, Q100=21.8 cfs) where flow will be captured and treated in the full
spectrum detention pond.

Basin B (Q5=9.7 cfs, Q100=18.2 cfs) consists of approximately 2.91 acres and consists of recycled
asphalt parking and drives, and landscaping. Runoff from this basin is conveyed via sheet flow across
the proposed asphalt mat to DP2, where flow enters Basin C and combines with flows from Basins A
and C at DP3.1 (Q5=11.3 cfs, Q100=21.8 cfs) where flow will be captured and treated in the full
spectrum detention pond.

Basin C (Q5=0.2 cfs, Q100=1.0 cfs) consists of approximately 0.32 acres and consists the proposed
full spectrum pond that includes a concrete trickle channel and outlet structure. Runoff from this
basin is conveyed via sheet flow down to the bottom of the pond and through the trickle channel to
the outlet structure to DP3. Runoff from Basin C combines with flows from Basins A and B at DP3.1
(Q5=11.3 cfs, Q100=21.8 cfs) where flow will be captured and treated in the full spectrum detention
pond.

Basin D (Q5=0.0 cfs, Q100=0.3 cfs) is 0.10 acres of landscaping. Runoff from this basin overland
flows east across the property line to DP4 and onto Tract L of Homestead at Sterling Ranch Filing
No. 1.  Runoff is then captured by an existing swale. Runoff entering Tract L is less in the proposed
condition than in the existing condition from Basin EX-4.
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Basin E (Q5=0.1 cfs, Q100=0.5 cfs) is 0.16 acres of landscaping. Runoff from this basin drains via
overland flow to the south east across the site boundary and onto Lot C of the McClintock Station
Subdivision at DP 5.

Basin F (Q5=0.1 cfs, Q100=0.6 cfs) is 0.17 acres of landscaping. Runoff from this basin drains via
overland flow to the south across the site boundary and onto Lot B of the McClintock Station
Subdivision to DP6.

Basin G (Q5=0.9 cfs, Q100=2.5 cfs) is 0.84 acres and is comprised of the existing Vollmer Road,
existing and proposed road side swale, and a portion of the access road. Runoff from this basin
overland flows to the roadside ditch and then enters the proposed culvert under the access road at
DP7, flow continues to DP8.1 where flows from Basins G and H combine, and continues to flow
existing drainage patterns to the southwest.

Basin H (Q5=0.1 cfs, Q100=0.2 cfs) is 0.03 acres and is comprised of the existing Vollmer Road,
proposed road side swale, and a portion of the access road. Runoff from this basin overland flows to
the roadside ditch DP8, flow continues to DP8.1 where flows from Basins G and H combine, and
continues to flow existing drainage patterns to the southwest.

DP9 (Q5=0.4 cfs, Q100=4.1 cfs) is the outfall point for the proposed full spectrum water quality and
detention pond. Flow will leave the site via a proposed 18” RCP storm pipe and enter the existing ten
foot public utility and drainage easement. The outlet structure for the ponds shall reduce the release
rates for all storm events to less than historic rates to minimize adverse impacts to downstream
stormwater facilities. Proposed swale B-B will convey concentrated flows from the pond to Vollmer
Place ROW. Flow will then follow historic drainage patterns per Woodmen View Storage Plot Plan
presented in Appendix D.

DRAINAGE DESIGN CRITERIA

Development Criteria Reference
Storm drainage analysis and design criteria for the project were taken from the “City of Colorado
Spring/El Paso County Drainage Criteria Manual” Volumes 1 and 2 (EPCDCM), dated October 12,
1994, the “Urban Storm Drainage Criteria Manual” Volumes 1 - 3 (USDCM) and Chapter 6 and
Section 3.2.1 of Chapter 13 of the “Colorado Springs Drainage Criteria Manual (CCSDCM), dated
May 2014, as adopted by El Paso County.

Hydrologic Criteria
All hydrologic data was obtained from the “El Paso Drainage Criteria Manual" Volumes 1 and 2, and
the “Urban Drainage and Flood Control District Urban Storm Drainage Criteria Manual” Volumes 1,
2, and 3. Onsite drainage improvements were designed based on the 5 year (minor) storm event and
the 100-year (major) storm event. One hour point rainfall data for the storm events is identified in the
table below.  Rational Method calculations were prepared, in accordance with Section 3.0 of the
EPCDCM. Rational method calculations are presented in Appendix B.

CDurham
Text Box
It looks like Pond release will combine with flows from Basin E/DP 5. Include DP on hydrology spreadsheet
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Table 1: 1-hr Point Rainfall Data

Storm Rainfall (in.)
5-year 1.50

100-year 2.52

Hydraulic Criteria
Mile High Flood District’s MHFD-Detention, Version 4.05 workbook was used for pond sizing.
Required detention volumes and allowable release rates were designed per USDCM and
CCS/EPCDCM. Pond sizing spreadsheets are presented in Appendix C. The Manning’s equation has
been utilized to size the proposed drive access culvert. Autodesk Hydraflow express was used to size
the swales. Refer to Appendix C for pipe and swale capacity calculations.

DRAINAGE FACILITY DESIGN

Specific Details

Four Step Process to Minimize Adverse Impacts of Urbanization
In accordance with the El Paso County Drainage Criteria Manual Volume 2, this site has
implemented the four step process to minimize adverse impacts of urbanization. The four step
process includes reducing runoff volumes, stabilizing drainageways, treating the water quality
capture volume (WQCV), and consider the need for Industrial Commercial BMP’s.

Step 1, Reducing Runoff Volumes:  The development of the project site consist of recycled asphalt
parking and drives and landscaped areas. Proposed landscaped areas help disconnect impervious
areas. Wherever possible runoff from the impervious areas will be routed to pervious areas to reduce
runoff volumes and promote infiltration.

Step 2, Stabilize Drainageways:  Drainage fees will be paid at the time of final platting. Drainage
fees go towards channel stabilization projects throughout the drainage basin. The proposed outfall for
the site (DP9) is swale B-B. Proposed swale B-B is stable and sufficient, see Appendix C for
supporting calculations.

Step 3, Treat the WQCV: Water Quality treatment for the site is provided in a proposed full
spectrum water quality detention ponds located in the south west corner of the site. In general,
the runoff from this site will be routed via overland flow to the proposed. A forebay is provided
and sized to hold a minimum of 2% of the WQCV. A trickle channel is also incorporated into the
ponds to minimize the amount of standing water. The outlet structure has been designed to detain
the water quality capture volume (WQCV) for 40 hours, and the extended urban runoff volume
(EURV) for 72 hours. Flows released from the pond will be reduced to less than historic rates.
The pond will facilitate pollutant removal for the site, while also reducing peak stormwater rates
down stream.

Step 4, Consider the need for Industrial and Commercial BMP’s: Temporary BMPs will be utilized
during construction to minimize off-site contaminates and to protect the downstream receiving
waters, Site specific temporary source control BMPs that will be implement include, but are not

CDurham
Callout
Later in report it is stated that parcel is platted and fees have already been paid.

CDurham
Text Box
Indicate how swale is stable:slope, velocity, flow depth, Fr #, etc.

CDurham
Text Box
Need to discuss the portion of the site which is not being routed through the proposed pond and why it's not being treated. Include reference to portions of Appendix I which allow for this.
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limited to, silt fencing, construction vehicle tracking pads, designated fueling areas, covered storage
areas, spill containment and control, etc. The permanent erosion control BMPs include recycled
asphalt parking and drives, permanent vegetation, a storm culvert under the access, and a full
spectrum water quality and detention pond.

Water Quality
Water quality for the site is provided by a private full-spectrum detention and water quality pond in
the southeast corner of the site. Table 2 below shows the basin parameters. The proposed pond is
sized so that the WQCV for the pond shall be released within 40 hours and the EURV shall be
released within 72 hours. Table 3 below gives the design storm results. The proposed pond will
utilize a forebay, trickle channel, and outlet structure to dissipate energy and treat flows. The outlet
structure for the pond shall reduce the release rates for all storm events to less than historic rates to
minimize adverse impacts to downstream stormwater facilities. A broad crested weir will be
provided as an emergency spillway and will convey emergency flows to the existing drainage
easement that runs along the southern property lines.

Table 2 - Watershed Design Parameters
Watershed Area 3.68 AC

Percent Impervious 77.0%
Watershed Slope 0.015 ft/ft

Table 3 - Design Storm Results

Design Storm
Period

Volume
(AC-FT)

Design
Volume
(AC-FT)

Depth
(FT)

Qout 100

(CFS)
WQCV 0.095 0.095 2.38 0.0
EURV 0.314 0.313 4.09 0.2
100-YR 0.434 0.481 4.79 4.1

Erosion Control Plan
The El Paso County Drainage Criteria Manual specifies an Erosion Control Plan and associated cost
estimate must be submitted with each Final Drainage Report.  The Erosion Control Plan for Vollmer
RV Storage has been submitted with this report.

Operation & Maintenance
In order to ensure the function and effectiveness of the stormwater infrastructure, maintenance
activities such as inspection, routine maintenance, restorative maintenance, rehabilitation and repair,
are required.  All proposed drainage structures within any platted County ROW will be owned and
maintained by El Paso County.  All proposed drainage structures within the property will be owned
and maintained by Scott Belknap. Access to the pond bottom and forebay have been provided by a
12’ gravel maintenance access road. The outlet structure can be accessed from the 8’ gravel working
bench along the top of pond. These access points have been confirmed by the property owner, Scott
Belknap, to be sufficient for the expected maintenance equipment to be used. An Inspection &
Maintenance Plan has been submitted concurrently with this final drainage report that details the

CDurham
Callout
Provided volume is less than required volume. 
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required maintenance activities and intervals to ensure proper function of all stormwater
infrastructures in the future. The full spectrum detention pond will be owned & maintained by Scott
Belknap.

Drainage & Bridge Fees
The site lies within the Sand Creek Drainage Basin.  It is assumed that all fees were paid at the time
of platting for Mc Clintock Station Lot A.

Construction Cost Opinion
Storm Facilities- Public Improvements on FAE (For Information Only):

Pond construction estimate includes grading, trickle channel, spillway,forebay and outlet structure
construction.

JR Engineering cannot and does not guarantee that the construction cost will not vary from these
opinions of probable construction costs.

SUMMARY

The Mc Clintock Station Lot A known as the Vollmer RV Storage site consists of recycled
asphalt parking and drive aisles, a proposed fill spectrum water quality and detention pond, and
landscaped areas. The proposed development will not adversely affect downstream drainage
infrastructure as the site will provide water quality and detention for the developed flows to
release below historic rates. Establishment of maintenance procedures and the implementation of
temporary and permanent BMP’s will insure the site has no adverse drainage impacts on adjacent
properties, surrounding developments, or downstream infrastructure. This report is in
conformance with the latest El Paso County Stormwater Drainage Criteria requirements for this
site.

Item Description Quantity Unit Unit Cost Cost
1 Permanenet Pond/BMP Construction 1           EA 17,500.00$ 17,500.00$
2 18" RCP 74 LF 67.00$ 4,958.00$
3 18" FES 1           EA 402.00$ 402.00$
4 Rip Rap, d50 size from 6" to 24" 3           TON 83.00$ 249.00$

23,109.00$
5,777.25$

28,886.25$

Subtotal
25% Engineering & Contingencies

TOTAL

CDurham
Callout
Quantities do not match with FAE

CDurham
Highlight
 Public Improvements

CDurham
Callout
Pond is a private facility - Table states public improvements.
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CDurham
Text Box
Provide spreadsheet for calculation of forebay.

CDurham
Text Box
Provide calculations for design of rundowns into Pond from DP1 & DP2
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Vicinity Map, Soils, FEMA
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Hydrologic Soil Group

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

71 Pring coarse sandy 
loam, 3 to 8 percent 
slopes

B 4.0 100.0%

Totals for Area of Interest 4.0 100.0%

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
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Web Soil Survey
National Cooperative Soil Survey
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Final Drainage Report
Mc Clintock Station Lot A (Vollmer Road RV Storage)

APPENDIX B

HYDROLOGIC CALCULATIONS



Subdivision: MC CLINTOCK STATION Project Name: Vollmer Road RV Storage

Location: Colorado Springs Project No.:

Calculated By: APL

Checked By: REB

Date: 10/13/22

C5 C100

EX-1 0.48 0.90 0.96 0.00 0.0% 0.09 0.36 0.48 2.0% 0.09 0.36 2.0%

EX-2 2.22 0.90 0.96 0.00 0.0% 0.09 0.36 2.22 2.0% 0.09 0.36 2.0%

EX-3 0.88 0.90 0.96 0.00 0.0% 0.09 0.36 0.88 2.0% 0.09 0.36 2.0%

EX-4 0.56 0.90 0.96 0.00 0.0% 0.09 0.36 0.56 2.0% 0.09 0.36 2.0%

VX-5 0.27 0.90 0.96 0.08 28.1% 0.09 0.36 0.19 1.4% 0.32 0.53 29.5%

VX-6 0.41 0.90 0.96 0.12 30.4% 0.09 0.36 0.29 1.4% 0.34 0.54 31.8%

VX-7 0.14 0.90 0.96 0.05 34.3% 0.09 0.36 0.09 1.3% 0.37 0.57 35.6%

TOTAL 4.96 6.9%

25251.00

COMPOSITE % IMPERVIOUS CALCULATIONS - EXISTING CONDITIONS 

Basins Total 

Weighted % 

Imp.
Basin ID

Total Area 

(ac)
C5 Area (ac)

Pasture/Meadow (2% Imp.)

C5 Area (ac)
Weighted 

% Imp.

Drives/Walks (100% Imp.)

C100 C100

Basins Total 

Weighted CWeighted 

% Imp.
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Subdivision: MC CLINTOCK STATION Project Name: Vollmer Road RV Storage

Location: El Paso County Project No.:

Calculated By: APL

Checked By: REB

Date: 

FINAL

BASIN D.A. Hydrologic Impervious C5 C100 L S o t i L t S t K VEL. t t COMP. t c TOTAL Urbanized t c t c

ID (ac) Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)

EX-1 0.48 B 2% 0.09 0.36 136 2.8% 15.2 0 0.0% 7.0 0.0 0.0 15.2 136.0 25.7 15.2

EX-2 2.22 B 2% 0.09 0.36 226 4.2% 17.0 296 2.6% 7.0 1.1 4.4 21.4 522.0 29.0 21.4

EX-3 0.88 B 2% 0.09 0.36 300 3.7% 20.5 78 2.2% 7.0 1.0 1.2 21.7 377.6 26.6 21.7

EX-4 0.56 B 2% 0.09 0.36 122 5.6% 11.4 0 0.0% 7.0 0.0 0.0 11.4 121.7 25.7 11.4

VX-5 0.27 B 30% 0.32 0.53 40 5.7% 5.0 0 0.0% 7.0 0.0 0.0 5.0 39.5 21.0 5.0

VX-6 0.41 B 32% 0.34 0.54 22 9.0% 3.1 455 2.5% 7.0 1.1 6.9 10.0 476.9 24.2 10.0

VX-7 0.14 B 36% 0.37 0.57 40 5.7% 4.7 0 0.0% 7.0 0.0 0.0 4.7 39.5 19.9 5.0

NOTES:                                                                      

(URBANIZED BASINS)DATA

INITIAL/OVERLAND

(Ti)

TRAVEL TIME

(Tt)

STANDARD FORM SF-2 - EXISTING CONDITIONS

TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25251.00

10/13/22
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Project Name: Vollmer Road RV Storage
Subdivision: MC CLINTOCK STATION Project No.:

Location: El Paso County Calculated By: APL
Design Storm: Checked By: REB

Date: 

TRAVEL TIME
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REMARKS

1 EX-1 0.48 0.09 15.2 0.04 3.50 0.2

1.1 15.2 0.09 3.50 0.3

2 EX-2 2.22 0.09 21.4 0.20 2.99 0.6

2.1 21.4 0.42 2.99 1.3

3 EX-3 0.88 0.09 21.7 0.08 2.96 0.2

4 EX-4 0.56 0.09 11.4 0.05 3.93 0.2

5 VX-5 0.27 0.32 5.0 0.09 5.17 0.4

6 VX-6 0.41 0.34 10.0 0.14 4.13 0.6

7 VX-7 0.14 0.37 5.0 0.05 5.17 0.3

0.65 0.65

Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

10/13/22

STANDARD FORM SF-3 - EXISTING CONDITIONS

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25251.00

Runoff from Basin EX-1, overland flows southeast, across the property line to Lot B 

at DP1.

Runoff from Basin EX-2, overland flows southeast, across the property line to Lot C 

at DP2.

Runoff from Basin VX-7, overland flows southeast, across Vollmer Road and into 

the Site at DP7.

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

Runoff from Basin EX-3, overland flows southeast, across the property line to Lot C 

at DP3.
Runoff from Basin EX-4, overland flows east, across the property line to an exisitng 

swale in the Homestead at Stearling Ranch Development
Runoff from Basin VX-5, overland flows southeast, across Vollmer Road and into 

the Site at DP5.

Runoff from Basins EX-1 and VX-7 combine at DP1.1 and continue onto Lot B

Runoff from Basins EX-2, VX-6, and VX-5 combine at DP2.1 and continue onto Lot 

C

Runoff from Basin VX-6, overland flows southeast, across Vollmer Road and into a 

road side swale, flow from the swale enters the Site at DP6.
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Project Name: Vollmer Road RV Storage
Subdivision: MC CLINTOCK STATION Project No.:

Location: El Paso County Calculated By: APL
Design Storm: Checked By: REB

Date: 

TRAVEL TIME

STREET
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REMARKS

1 EX-1 0.48 0.36 15.2 0.17 5.87 1.0

1.1 15.2 0.25 5.87 1.5

2 EX-2 2.22 0.36 21.4 0.80 5.01 4.0

2.1 21.4 1.16 5.01 5.8

3 EX-3 0.88 0.36 21.7 0.32 4.98 1.6

4 EX-4 0.56 0.36 11.4 0.20 6.61 1.3

5 VX-5 0.27 0.53 5.0 0.14 8.68 1.2

6 VX-6 0.41 0.54 10.0 0.22 6.93 1.5

7 VX-7 0.14 0.57 5.0 0.08 8.68 0.7

1.93 1.9

Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

Runoff from Basin VX-7, overland flows southeast, across Vollmer Road and into 

the Site at DP7.

STORM DRAINAGE SYSTEM DESIGN

STANDARD FORM SF-3 - EXISTING CONDITIONS

(RATIONAL METHOD PROCEDURE)

25251.00

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

10/13/22

STREET

Runoff from Basin EX-3, overland flows southeast, across the property line to Lot 

C at DP3.

Runoff from Basin EX-4, overland flows east, across the property line to an 

exisitng swale in the Homestead at Stearling Ranch Development

Runoff from Basin VX-5, overland flows southeast, across Vollmer Road and into 

the Site at DP5.

Runoff from Basin VX-6, overland flows southeast, across Vollmer Road and into a 

road side swale, flow from the swale enters the Site at DP6.

Runoff from Basins EX-1 and VX-7 combine at DP1.1 and continue onto Lot B

Runoff from Basins EX-2, VX-6, and VX-5 combine at DP2.1 and continue onto Lot 

C

Runoff from Basin EX-1, overland flows southeast, across the property line to Lot 

B at DP1.

Runoff from Basin EX-2, overland flows southeast, across the property line to Lot 

C at DP2.
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Subdivision: MC CLINTOCK STATION Vollmer Road RV Storage

Location: El Paso County

APL

REB

10/20/22

C5 C100

A 0.44 0.90 0.96 0.36 81.4% 0.09 0.36 0.08 0.4% 0.75 0.85 81.7%

B 2.91 0.90 0.96 2.45 84.2% 0.09 0.36 0.46 0.3% 0.77 0.87 84.5%

C 0.32 0.90 0.96 0.01 2.4% 0.09 0.36 0.31 2.0% 0.11 0.37 4.3%

D 0.10 0.90 0.96 0.00 0.0% 0.09 0.36 0.10 2.0% 0.09 0.36 2.0%

E 0.16 0.90 0.96 0.00 0.0% 0.09 0.36 0.16 2.0% 0.09 0.36 2.0%

F 0.17 0.90 0.96 0.01 8.2% 0.09 0.36 0.16 1.8% 0.16 0.41 10.0%

G 0.84 0.90 0.96 0.25 30.2% 0.09 0.36 0.59 1.4% 0.33 0.54 31.6%

H 0.03 0.90 0.96 0.02 58.0% 0.09 0.36 0.01 0.8% 0.56 0.71 58.8%

TOTAL 4.97 63.1%

Pond Total 3.67 77%

25251.00

COMPOSITE % IMPERVIOUS CALCULATIONS - PROPOSED CONDITIONS 

Basins Total 

Weighted % 

Imp.
Basin ID

Total Area 

(ac)
C5 Area (ac)

Pasture/Meadow (2% Imp.)

C5 Area (ac)
Weighted 

% Imp.

Drives/Walks (100% Imp.)

C100 C100

Basins Total 

Weighted CWeighted 

% Imp.
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Subdivision: MC CLINTOCK STATION Project Name: Vollmer Road RV Storage

Location: El Paso County Project No.:

Calculated By: APL

Checked By: REB

Date: 

FINAL

BASIN D.A. Hydrologic Impervious C5 C100 L S o t i L t S t K VEL. t t COMP. t c TOTAL Urbanized t c t c

ID (ac) Soils Group (%) (ft) (%) (min) (ft) (%) (ft/s) (min) (min) LENGTH (ft) (min) (min)

A 0.44 B 82% 0.75 0.85 60.8 2.3% 3.8 133.9 1.2% 20.0 2.2 1.0 4.8 194.7 13.1 5.0

B 2.91 B 85% 0.77 0.87 100.0 1.8% 4.9 561.1 1.4% 20.0 2.3 4.0 8.9 661.1 15.5 8.9

C 0.32 B 4% 0.11 0.37 27.9 21.0% 3.5 107.0 0.5% 20.0 1.4 1.3 4.7 134.9 27.9 5.0

D 0.10 B 2% 0.09 0.36 39.7 1.0% 11.7 0.0 0.0% 7.0 0.0 0.0 11.7 39.7 25.7 11.7

E 0.16 B 2% 0.09 0.36 22.5 5.5% 4.9 0.0 0.0% 7.0 0.0 0.0 4.9 22.5 25.7 5.0

F 0.17 B 10% 0.16 0.41 24.6 19.1% 3.2 0.0 0.0% 7.0 0.0 0.0 3.2 24.6 24.3 5.0

G 0.84 B 32% 0.33 0.54 22.0 9.4% 3.1 871.1 2.1% 7.0 1.0 14.2 17.3 893.1 28.1 17.3

H 0.03 B 59% 0.56 0.71 19.5 15.6% 1.7 14.5 0.6% 7.0 0.5 0.4 2.2 34.0 16.2 5.0

NOTES:                                                                      

(URBANIZED BASINS)DATA

INITIAL/OVERLAND

(Ti)

TRAVEL TIME

(Tt)

STANDARD FORM SF-2 - PROPOSED CONDITIONS

TIME OF CONCENTRATION

SUB-BASIN tc  CHECK

25251.00

10/20/22
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Project Name: Vollmer Road RV Storage
Subdivision: MC CLINTOCK STATION Project No.:

Location: El Paso County Calculated By: APL
Design Storm: Checked By: REB

Date: 

TRAVEL TIME
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REMARKS

1 A 0.44 0.75 5.0 0.33 5.17 1.7

2 B 2.91 0.77 8.9 2.25 4.31 9.7

3 C 0.32 0.11 5.0 0.03 5.17 0.2

3.1 8.9 2.61 4.31 11.3

4 D 0.10 0.09 11.7 0.01 3.90 0.0

5 E 0.16 0.09 5.0 0.01 5.17 0.1

6 F 0.17 0.16 5.0 0.03 5.17 0.1

7 G 0.84 0.33 17.3 0.28 3.30 0.9

8 H 0.03 0.56 5.0 0.02 5.17 0.1

8.1 17.3 0.30 3.30 1.0

2.96 2.96

Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

10/20/22

STANDARD FORM SF-3 - PROPOSED CONDITIONS

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

5-Year

25251.00

Runoff from Basin A, overland flows southeast to DP1 where flow enters the 

proposed pond via sheet flow.

Runoff from Basin B, overland flows south to DP2 where flow enters the proposed 

pond at the forebay

Flows from Basins G & H combine at DP8.1 and contiune to flow southwest along 

Vollmer Road. 

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

Runoff from Basin C, flows down the sides of the pond and becomes channelized 

in the trickel channel that flows to DP3. 

Runoff from Basin D, overland flows east, across the property line to an exisitng 

swale in the Homestead at Stearling Ranch Development
Runoff from Basin E, overland flows southeast, across the propery line  and into 

the neighboring Parcel, Mc Clintock Station Lot C.
Runoff from Basin F, overland flows southeast, across the propery line  and into 

the neighboring Parcel, Mc Clintock Station Lot B.
Runoff from Basin G, overland flows southeast, across Vollmer Road &into a road 

side swale, flow enters the proposed 18" culvert at DP7.
Runoff from Basin H, overland flows across Vollmer Road & proposed access & 

into a road side swale to DP 8.

Flows from Basins A,B, and C combine at DP3.1 in the proposed EDB pond.

X:\2520000.all\2525100\Excel\Drainage\25251.00_ProposedDrainageCalcs_v2.07.xlsm Page 1 of 1   10/20/2022
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Project Name: Vollmer Road RV Storage
Subdivision: MC CLINTOCK STATION Project No.:

Location: El Paso County Calculated By: APL
Design Storm: Checked By: REB

Date: 

TRAVEL TIME
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REMARKS

1 A 0.44 0.85 5.0 0.37 8.68 3.2

2 B 2.91 0.87 8.9 2.52 7.24 18.2

3 C 0.32 0.37 5.0 0.12 8.68 1.0

3.1 8.9 3.01 7.24 21.8

4 D 0.10 0.36 11.7 0.04 6.54 0.3

5 E 0.16 0.36 5.0 0.06 8.68 0.5

6 F 0.17 0.41 5.0 0.07 8.68 0.6

7 G 0.84 0.54 17.3 0.45 5.55 2.5

8 H 0.03 0.71 5.0 0.02 8.68 0.2

8.1 17.3 0.47 5.55 2.6

3.65 3.65

Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

Runoff from Basin H, overland flows across Vollmer Road & proposed access & 

into a road side swale to DP 8.

Runoff from Basin A, overland flows southeast to DP1 where flow enters the 

proposed pond via sheet flow.

Runoff from Basin B, overland flows south to DP2 where flow enters the proposed 

pond at the forebay

Flows from Basins G & H combine at DP8.1 and contiune to flow southwest along 

Vollmer Road. 

STORM DRAINAGE SYSTEM DESIGN

Runoff from Basin C, flows down the sides of the pond and becomes channelized 

in the trickel channel that flows to DP3. 

Runoff from Basin D, overland flows east, across the property line to an exisitng 

swale in the Homestead at Stearling Ranch Development

Runoff from Basin E, overland flows southeast, across the propery line  and into 

the neighboring Parcel, Mc Clintock Station Lot C.

Runoff from Basin F, overland flows southeast, across the propery line  and into 

the neighboring Parcel, Mc Clintock Station Lot B.

Runoff from Basin G, overland flows southeast, across Vollmer Road &into a road 

side swale, flow enters the proposed 18" culvert at DP7.

Flows from Basins A,B, and C combine at DP3.1 in the proposed EDB pond.

STANDARD FORM SF-3 - PROPOSED CONDITIONS

(RATIONAL METHOD PROCEDURE)

25251.00

PIPE

100-Year

DIRECT RUNOFF TOTAL RUNOFF

10/20/22

STREET
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Final Drainage Report
Mc Clintock Station Lot A (Vollmer Road RV Storage)

APPENDIX C

HYDRAULIC CALCULATIONS



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Oct 14 2022

Swale A-A

Triangular
Side Slopes (z:1) =  11.00, 12.50
Total Depth (ft) =  1.00

Invert Elev (ft) =  1.00
Slope (%) =  2.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  2.50

Highlighted
Depth (ft) =  0.35
Q (cfs) =  2.500
Area (sqft) =  1.44
Velocity (ft/s) =  1.74
Wetted Perim (ft) =  8.25
Crit Depth, Yc (ft) =  0.31
Top Width (ft) =  8.22
EGL (ft) =  0.40

0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Oct 17 2022

Swale B-B

Trapezoidal
Bottom Width (ft) =  3.00
Side Slopes (z:1) =  3.00, 6.25
Total Depth (ft) =  1.00
Invert Elev (ft) =  1.00
Slope (%) =  0.50
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  4.10

Highlighted
Depth (ft) =  0.52
Q (cfs) =  4.100
Area (sqft) =  2.81
Velocity (ft/s) =  1.46
Wetted Perim (ft) =  7.94
Crit Depth, Yc (ft) =  0.33
Top Width (ft) =  7.81
EGL (ft) =  0.55

0 2 4 6 8 10 12 14 16 18

Elev (ft) Depth (ft)
Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

Reach (ft)

dotprete
Engineer
this swale should account for all flow, not just the pond flow.

dotprete
Engineer
-��
�
*3+ ,

%�1%

dotprete
Engineer
This slope will not achieve positive drainage and will result in standing water within the channel.  Increase the slope to 2% to achieve positive drainage. 



Project:

Basin ID:

Depth Increment = ft

Watershed Information 63.06 Top of Micropool -- 0.00 -- -- -- 10 0.000

Selected BMP Type = EDB 63.39 -- 0.33 -- -- -- 49 0.001 10 0.000

Watershed Area = 3.68 acres 64 -- 0.94 -- -- -- 351 0.008 132 0.003

Watershed Length = 600 ft 65 -- 1.94 -- -- -- 3,959 0.091 2,287 0.052

Watershed Length to Centroid = 300 ft 66 -- 2.94 -- -- -- 5,176 0.119 6,854 0.157

Watershed Slope = 0.015 ft/ft 67 -- 3.94 -- -- -- 6,555 0.150 12,719 0.292

Watershed Imperviousness = 77.00% percent 68 -- 4.94 -- -- -- 8,037 0.184 20,015 0.459

Percentage Hydrologic Soil Group A = 0.0% percent 69 -- 5.94 -- -- -- 9,969 0.229 29,018 0.666

Percentage Hydrologic Soil Group B = 100.0% percent 69.5 -- 6.44 -- -- -- 10,071 0.231 34,028 0.781

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) = 0.095 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.314 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.270 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 0.359 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.433 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 0.517 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 0.593 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 0.682 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 4 in.) = 1.146 acre-feet 4.00 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.247 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.327 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.408 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.437 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.455 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.481 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.095 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.218 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 0.168 acre-feet -- -- -- --

Total Detention Basin Volume = 0.481 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 -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
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Optional 

Override 
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Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

Vollmer RV Storage

Pond 

MHFD-Detention, Version 4.05 (January 2022)

Volume 

(ft 3)

Volume 
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After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-05_FG.xlsm, Basin 10/24/2022, 2:15 PM

CDurham
Text Box
Provide spreadsheet with design of forebay (MHFD BMP spreadsheet)



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.39 Zone 1 (WQCV) 2.39 Zone 1 (WQCV)

4.09 Zone 2 (EURV) 4.09 Zone 2 (EURV)

5.06 Zone 3 (100-year) 5.06 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
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  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 2.39 0.095 Orifice Plate

Zone 2 (EURV) 4.09 0.218 Orifice Plate

Zone 3 (100-year) 5.06 0.168 Weir&Pipe (Restrict)

Total (all zones) 0.481

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

Centroid 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 = 4.01 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 sq. 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 1.34 2.67 3.00

Orifice Area (sq. inches) 0.46 0.46 0.46 2.50

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

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 = 4.10 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.10 N/A feet

Overflow Weir Front Edge Length = 2.00 N/A feet Overflow Weir Slope Length = 2.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 6.95 N/A

Horiz. Length of Weir Sides = 2.00 N/A feet Overflow Grate Open Area w/o Debris = 2.78 N/A ft
2

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 1.39 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 = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.40 N/A ft
2

Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.25 N/A feet

Restrictor Plate Height Above Pipe Invert = 5.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.11 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 4.94 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.28 feet

Spillway Crest Length = 25.00 feet Stage at Top of Freeboard = 6.22 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.23 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 0.73 acre-ft

Max Ponding Depth of Target Storage Volume = 4.79 feet Discharge at Top of Freeboard = 131.12 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 4.00

CUHP Runoff Volume (acre-ft) = 0.095 0.314 0.270 0.359 0.433 0.517 0.593 0.682 1.146

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.270 0.359 0.433 0.517 0.593 0.682 1.146

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.4 1.0 1.6 2.8 3.5 4.5 8.8
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.10 0.28 0.43 0.76 0.95 1.22 2.39

Peak Inflow Q (cfs) = N/A N/A 4.7 6.1 7.2 8.8 10.0 11.8 19.5

Peak Outflow Q (cfs) = 0.0 0.2 0.1 0.4 1.2 2.6 3.8 4.1 14.5

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.4 0.7 0.9 1.1 0.9 1.6

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

Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.1 0.4 0.9 1.3 1.4 1.5

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) = 39 67 66 69 68 67 65 64 58

Time to Drain 99% of Inflow Volume (hours) = 40 72 70 75 74 74 73 72 69

Maximum Ponding Depth (ft) = 2.38 4.09 3.67 4.18 4.28 4.43 4.53 4.79 5.20

Area at Maximum Ponding Depth (acres) = 0.10 0.16 0.14 0.16 0.16 0.17 0.17 0.18 0.20

Maximum Volume Stored (acre-ft) = 0.095 0.315 0.251 0.328 0.345 0.368 0.385 0.430 0.507

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

DETENTION BASIN OUTLET STRUCTURE DESIGN
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Callout
Area for Dia given on pond details is 2.49 sq in

CDurham
Callout
Per information on pond details, orifice area is 0.44 sq. in for 1st 3 rows

CDurham
Callout
Does not meet 100-yr required volume



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

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

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

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

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

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

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 239

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 368

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 410

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 419

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 429 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 444 0.28

WQ Plate Flow at 100yr depth = 0.20 0.97(diameter = 1-1/8 inches) 50 Year 454

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 480 1 Z1_Boolean

n*Cdw #1 = 0.60 1.20(diameter = 1-1/4 inches) 500 Year 521 1 Z2_Boolean

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

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

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

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

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

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

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

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

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

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

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

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

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

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis

minimum bound 0.00 0 0

maximum bound 8.00 40,000 140

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

minimum bound

maximum bound

MHFD-Detention, Version 4.05 (January 2022)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

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

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

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

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

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

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.01 0.49

0:15:00 0.00 0.00 0.58 0.94 1.16 0.78 0.96 0.95 1.86

0:20:00 0.00 0.00 1.97 2.55 3.06 1.87 2.17 2.34 4.19

0:25:00 0.00 0.00 4.11 5.53 6.69 4.04 4.67 5.02 9.12

0:30:00 0.00 0.00 4.67 6.13 7.16 8.37 9.66 10.72 17.99

0:35:00 0.00 0.00 4.13 5.34 6.22 8.76 10.05 11.78 19.49

0:40:00 0.00 0.00 3.56 4.52 5.27 8.10 9.27 10.79 17.81

0:45:00 0.00 0.00 2.88 3.75 4.44 6.96 7.97 9.58 15.78

0:50:00 0.00 0.00 2.37 3.17 3.68 6.05 6.92 8.26 13.59

0:55:00 0.00 0.00 2.03 2.71 3.20 4.94 5.66 6.95 11.47

1:00:00 0.00 0.00 1.77 2.35 2.82 4.20 4.82 6.09 10.05

1:05:00 0.00 0.00 1.53 2.02 2.46 3.62 4.15 5.41 8.93

1:10:00 0.00 0.00 1.22 1.73 2.15 2.94 3.37 4.23 7.03

1:15:00 0.00 0.00 0.98 1.44 1.91 2.37 2.72 3.28 5.49

1:20:00 0.00 0.00 0.85 1.26 1.69 1.84 2.11 2.38 4.01

1:25:00 0.00 0.00 0.78 1.15 1.47 1.54 1.76 1.83 3.08

1:30:00 0.00 0.00 0.74 1.09 1.32 1.28 1.47 1.48 2.51

1:35:00 0.00 0.00 0.72 1.04 1.21 1.12 1.28 1.26 2.13

1:40:00 0.00 0.00 0.71 0.93 1.13 1.00 1.14 1.11 1.88

1:45:00 0.00 0.00 0.70 0.84 1.08 0.93 1.06 1.00 1.70

1:50:00 0.00 0.00 0.69 0.78 1.04 0.88 1.00 0.93 1.58

1:55:00 0.00 0.00 0.59 0.73 0.97 0.84 0.96 0.89 1.51

2:00:00 0.00 0.00 0.52 0.67 0.87 0.83 0.94 0.88 1.48

2:05:00 0.00 0.00 0.37 0.48 0.62 0.59 0.66 0.62 1.06

2:10:00 0.00 0.00 0.26 0.34 0.43 0.41 0.47 0.44 0.75

2:15:00 0.00 0.00 0.18 0.23 0.30 0.29 0.33 0.31 0.52

2:20:00 0.00 0.00 0.12 0.15 0.20 0.19 0.22 0.21 0.35

2:25:00 0.00 0.00 0.08 0.10 0.13 0.13 0.15 0.14 0.23

2:30:00 0.00 0.00 0.05 0.07 0.09 0.09 0.10 0.09 0.15

2:35:00 0.00 0.00 0.03 0.04 0.05 0.05 0.06 0.05 0.09

2:40:00 0.00 0.00 0.01 0.02 0.02 0.02 0.03 0.03 0.04

2:45:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01

2:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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

3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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

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

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

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

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

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention_v4-05_FG.xlsm, Outlet Structure 10/24/2022, 2:16 PM



Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft
 2

] [acres] [ft
 3

] [ac-ft] [cfs]

MHFD-Detention, Version 4.05 (January 2022)
DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage

Description

For best results, include the 

stages of all grade slope 

changes (e.g. ISV and Floor) 

from the S-A-V table on 

Sheet 'Basin'. 

Also include the inverts of all 

outlets (e.g. vertical orifice, 

overflow grate, and spillway, 

where applicable).

MHFD-Detention_v4-05_FG.xlsm, Outlet Structure 10/24/2022, 2:16 PM



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Oct 17 2022

Trickle Channel

Rectangular
Bottom Width (ft) =  2.00
Total Depth (ft) =  0.50

Invert Elev (ft) =  1.00
Slope (%) =  0.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  0.24

Highlighted
Depth (ft) =  0.09
Q (cfs) =  0.240
Area (sqft) =  0.18
Velocity (ft/s) =  1.33
Wetted Perim (ft) =  2.18
Crit Depth, Yc (ft) =  0.08
Top Width (ft) =  2.00
EGL (ft) =  0.12

0 .5 1 1.5 2 2.5 3

Elev (ft) Depth (ft)
Section

0.75 -0.25

1.00 0.00

1.25 0.25

1.50 0.50

1.75 0.75

2.00 1.00

Reach (ft)



Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Oct 24 2022

FOREBAY WEIR

V-Notch Weir
Crest =  Sharp
Angle (Deg) =  37
Total Depth (ft) =  1.00

Calculations
Weir Coeff. Cw =  0.85
Compute by: Known Q
Known Q (cfs) =  0.24

Highlighted
Depth (ft) =  0.60
Q (cfs) =  0.240
Area (sqft) =  0.12
Velocity (ft/s) =  1.97
Top Width (ft) =  0.40

0 .5 1 1.5 2 2.5 3 3.5 4 4.5

Depth (ft) Depth (ft)FOREBAY WEIR

-0.50 -0.50

0.00 0.00

0.50 0.50

1.00 1.00

1.50 1.50

2.00 2.00

Length (ft)
Weir W.S.
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Figure 13-12c.  Emergency Spillway Protection 
 

 
 

Figure 13-12d.  Riprap Types for Emergency Spillway Protection 
 

CS
Line

CS
Line

CS
Text Box
Q100 = 4.1 cfs
Crest = 25 feet

CS
Text Box
Max slope
=33%



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jun 23 2022

Drive Access Culvert

Invert Elev Dn (ft) =  7067.17
Pipe Length (ft) =  44.48
Slope (%) =  0.50
Invert Elev Up (ft) =  7067.39
Rise (in) =  18.0
Shape =  Circular
Span (in) =  18.0
No. Barrels =  1
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Groove end projecting (C)
Coeff. K,M,c,Y,k =  0.0045, 2, 0.0317, 0.69, 0.2

Embankment
Top Elevation (ft) =  7070.14
Top Width (ft) =  24.00
Crest Width (ft) =  15.00

Calculations
Qmin (cfs) =  0.00
Qmax (cfs) =  2.50
Tailwater Elev (ft) =  0.00

Highlighted
Qtotal (cfs) =  2.50
Qpipe (cfs) =  2.50
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  4.01
Veloc Up (ft/s) =  3.77
HGL Dn (ft) =  7067.75
HGL Up (ft) =  7067.99
Hw Elev (ft) =  7068.22
Hw/D (ft) =  0.55
Flow Regime =  Inlet Control



Subdivision: MC CLINTOCK STATION Project Name: Vollmer Road RV Storage
Location: El Paso County Project No.: 25251.00

Calculated By: APL
Checked By: REB

Date: 10/14/22

DESIGN POINT DESIGN POINT DESIGN POINT Notes

Q100 (cfs): 2.6 4.1

Conduit Pipe Pipe

D c , Pipe Diameter (in): 18 18

W , Box Width (ft): N/A N/A

H , Box Height (ft): N/A N/A

Y t , Tailwater Depth (ft): 0.60 4.77 If unknown, use Y t /D c  (or H )=0.4 

Y t /Dc  or Y t /H 0.40 3.18

Q/D
2.5

 or Q/(WH
3/2

) 0.94 1.49

Supercritical? No No

Y n , Normal Depth (ft) [Supercritical]: 0.55 1.00

D a , H a  (in) [Supercritical]: N/A N/A D a =(D c +Y n )/2

Riprap d 50  (in) [Supercritical]: N/A N/A

Riprap d 50  (in) [Subcritical]: 1.17 0.15

Required Riprap Size: L L Fig. 9-38 or Fig. 9-36

d 50  (in): 9 9

Expansion Factor, 1/(2 tanθ ): 5.00 6.50 Read from Fig. 9-35 or 9-36

θ : 0.10 0.08

Erosive Soils? No No

Area of Flow, A t  (ft
2
): 0.37 0.59 A t =Q/V

Length of Protection, L p  (ft): -4.4 -9.0 L=(1/(2 tan θ))(At/Yt - D)

Min Length (ft) 4.5 4.5 Min L=3D or 3H

Max Length (ft) 15.0 15.0 Max L=10D or 10H

Min Bottom Width,T (ft): 0.6 0.1 T=2*(Lp*tanθ)+W

Design Length (ft) 4.5 4.5

Design Width (ft) 0.6 0.1

Riprap Depth (in) 18 18 Depth=2(d50)

Type II Bedding Depth (in)* 6 6 *Not used if Soil Riprap 

Cutoff Wall No No

Cutoff Wall Depth (ft) Depth of Riprap and Base

Cutoff Wall Width (ft)

Note: No Type II Base to be used if Soil Riprap is specified within the plans

*  For use when the flow in the culvert is supercritical (and less than full).

STORM DRAIN SYSTEM

PIPE OUTFALL RIPRAP SIZING CALCULATIONS

X:\2520000.all\2525100\Excel\Drainage\25251.00_ProposedDrainageCalcs_v2.07.xlsm Page 1 of 2   10/17/2022

CDurham
Callout
These do not correspond to any design points shown in calculations or on drainage map. Please revise to correspond with design points shown.

CDurham
Callout
This appears to be a very high tailwater for an 18" pipe (over 3 times the height of the culvert). Verify tailwater depth or use default if unknown. Y(t)/D should be less than 1.0. With number shown, chart wouldn't work to give an expansion factor.

CDurham
Callout
From information given (Y(t)/D = 0.4 & Q/D^2.5 = 0.94) Expansion Factor appears to be closer to 6.7



X:\2520000.all\2525100\Excel\Drainage\25251.00_ProposedDrainageCalcs_v2.07.xlsm Page 2 of 2   10/17/2022

CDurham
Line

CDurham
Line

CDurham
Callout
Use exapnasion Factor close to 6.7 or 6.8



Final Drainage Report
Mc Clintock Station Lot A (Vollmer Road RV Storage)
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REFERENCE MATERIALS



SAND CREEK
DRAINAGE BASIN 
PLANNING STUDY

FINAL REPORT
JANUARY 2021

Prepared for:

Prepared by:



SAND CREEK – SAND CREEK DRAINAGE BASIN PLANNING STUDY 

Basin Characteristics and Environmental Resources  
 

2.12 
 

 
Figure 2-7: NWI Wetlands Located in Sand Creek Drainage Basin (Page 4) 

ALandrum
Polygon Line

ALandrum
Callout
Site



SAND CREEK – SAND CREEK DRAINAGE BASIN PLANNING STUDY 

Hydrology  
 

3.3 
 

 
Figure 3-1. Major Sub-basin Map 
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SAND CREEK – SAND CREEK DRAINAGE BASIN PLANNING STUDY 

Hydrology  
 

3.31 
 

 

Figure 3-15. Future Land Use MapFuture Condition Model 
Results
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Final Drainage Report
Mc Clintock Station Lot A (Vollmer Road RV Storage)

APPENDIX E

DRAINAGE MAPS & PLANS



A Westrian Company

VOLLMER RV STORAGE

 
 
 

EXISTING DRAINAGE MAP
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CDurham
Callout
Label existing row

CDurham
Text Box
Show and label all existing utilities



A Westrian Company

VOLLMER RV STORAGE

 
 
 

PROPOSED DRAINAGE MAP
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"Path" missing



A Westrian Company

VOLLMER RV STORAGE
PROPOSED CONDITION WATER QUALITY MAP

LEGEND
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Drainage Report Final_V2.pdf Markup Summary

Subject: Text Box
Page Label: 31
Author: CDurham
Date: 11/21/2022 4:52:56 PM
Status: 
Color: 
Layer: 
Space: 

Provide spreadsheet with design of forebay
(MHFD BMP spreadsheet)

CDurham (30)

Subject: Callout
Page Label: 33
Author: CDurham
Date: 11/21/2022 4:53:12 PM
Status: 
Color: 
Layer: 
Space: 

Area for Dia given on pond details is 2.49 sq in

Subject: Callout
Page Label: 33
Author: CDurham
Date: 11/21/2022 4:53:23 PM
Status: 
Color: 
Layer: 
Space: 

Per information on pond details, orifice area is 0.44
sq. in for 1st 3 rows

Subject: Callout
Page Label: 33
Author: CDurham
Date: 11/21/2022 4:53:36 PM
Status: 
Color: 
Layer: 
Space: 

Does not meet 100-yr required volume

Subject: Callout
Page Label: 72
Author: CDurham
Date: 11/22/2022 11:07:08 AM
Status: 
Color: 
Layer: 
Space: 

Label MVEA easement and show existing
electrical line

Subject: Callout
Page Label: 72
Author: CDurham
Date: 11/22/2022 11:08:18 AM
Status: 
Color: 
Layer: 
Space: 

Missing Design Point 2 label

10 0.000

Volume 

(ft 3)

Volume 

(ac-ft)

Provide
spreadsheet with
design of forebay
(MHFD BMP
spreadsheet)

Total (all zones) 0.481

Calculated Parameters for Under

dia surface) Underdrain Orifice Area = ft
2

Underdrain Orifice Centroid = feet

 and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

e = 0 ft) WQ Orifice Area per Row = N/A ft
2

e = 0 ft) Elliptical Half-Width = N/A feet

Elliptical Slot Centroid = N/A feet

Elliptical Slot Area = N/A ft
2

Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (option

3.00

2.50

) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optio

Area for Dia given on pond
details is 2.49 sq in

Orifice Plate: Orifice Vertical Spacing = N/A

Orifice Plate: Orifice Area per Row = N/A

User Input:  Stage and Total Area of Each Orifice Row (numbered f

Row 1 (required)

Stage of Orifice Centroid (ft) 0.00

Orifice Area (sq. inches) 0.46

Row 9 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular)

Not Selected

Invert of Vertical Orifice = N/A

Depth at top of Zone using Vertical Orifice = N/A

Vertical Orifice Diameter = N/A

Per information on pond
details, orifice area is 0.44
sq. in for 1st 3 rows

0.4 0.9 1.3 1.4 1

N/A N/A N/A N/A N

68 67 65 64

74 74 73 72

4.28 4.43 4.53 4.79 5

0.16 0.17 0.17 0.18 0

0.345 0.368 0.385 0.430 0.

10/24/2

Does not meet 100-yr
required volume

Label MVEA easement and
show existing electrical line

Missing Design
Point 2 label



Subject: Callout
Page Label: 72
Author: CDurham
Date: 11/22/2022 11:09:23 AM
Status: 
Color: 
Layer: 
Space: 

Rundowns need to be provided for flows into pond
along with forebays

Subject: Callout
Page Label: 72
Author: CDurham
Date: 11/22/2022 11:10:48 AM
Status: 
Color: 
Layer: 
Space: 

Label existing drainage easement

Subject: Callout
Page Label: 72
Author: CDurham
Date: 11/22/2022 11:11:22 AM
Status: 
Color: 
Layer: 
Space: 

Label

Subject: Callout
Page Label: 72
Author: CDurham
Date: 11/22/2022 11:11:54 AM
Status: 
Color: 
Layer: 
Space: 

"Path" missing

Subject: Callout
Page Label: 10
Author: CDurham
Date: 11/22/2022 11:22:49 AM
Status: 
Color: 
Layer: 
Space: 

Quantities do not match with FAE

Subject: Highlight
Page Label: 10
Author: CDurham
Date: 11/22/2022 11:23:56 AM
Status: 
Color: 
Layer: 
Space: 

 Public Improvements

Rundowns need to be
provided for flows into
pond along with forebays

Label existing drainage
easement

Label

"Path" missing

in.  It is assumed that all fees were paid at the time

For Information Only):
Quantity Unit Unit Cost Cost

1           EA 17,500.00$ 17,500.00$
74 LF 67.00$ 4,958.00$

1           EA 402.00$ 402.00$
3           TON 83.00$ 249.00$

23,109.00$
5,777.25$

Subtotal
% Engineering & Contingencies

Quantities do not match
with FAE

es within the Sand Creek Drainage 
 for Mc Clintock Station Lot A.

ion Cost Opinion
ilities- Public Improvements on FA

Description
manenet Pond/BMP Construction
 RCP



Subject: Callout
Page Label: 10
Author: CDurham
Date: 11/22/2022 11:24:29 AM
Status: 
Color: 
Layer: 
Space: 

Pond is a private facility - Table states public
improvements.

Subject: Callout
Page Label: 9
Author: CDurham
Date: 11/22/2022 8:33:08 AM
Status: 
Color: 
Layer: 
Space: 

Provided volume is less than required volume.

Subject: Callout
Page Label: 8
Author: CDurham
Date: 11/22/2022 8:37:53 AM
Status: 
Color: 
Layer: 
Space: 

Later in report it is stated that parcel is platted and
fees have already been paid.

Subject: Text Box
Page Label: 8
Author: CDurham
Date: 11/22/2022 8:39:02 AM
Status: 
Color: 
Layer: 
Space: 

Indicate how swale is stable:slope, velocity, flow
depth, Fr #, etc.

Subject: Text Box
Page Label: 8
Author: CDurham
Date: 11/22/2022 8:40:17 AM
Status: 
Color: 
Layer: 
Space: 

Need to discuss the portion of the site which is not
being routed through the proposed pond and why
it's not being treated. Include reference to portions
of Appendix I which allow for this.

Subject: Text Box
Page Label: 11
Author: CDurham
Date: 11/22/2022 8:43:55 AM
Status: 
Color: 
Layer: 
Space: 

Provide spreadsheet for calculation of forebay.

ure. The full spectrum detention pond will be owned &

es
and Creek Drainage Basin.  It is assumed that all fees w
ck Station Lot A.

nion
Improvements on FAE (For Information Only):
scription Quantity Unit Unit Cost
BMP Construction 1           EA 17,500.00$

74 LF 67.00$

Pond is a private facility - Table
states public improvements.

WQCV 0.095 0.095 2.38
URV 0.314 0.313 4.09

00-YR 0.434 0.481 4.79

ge Criteria Manual specifies an Erosion 
with each Final Drainage Report.  The E
ted with this report.

Provided volume is less
than required volume.

ze adverse impacts of urbanization. The four step
tabilizing drainageways, treating the water quality
 for Industrial Commercial BMP’s.

opment of the project site consist of recycled asphalt
posed landscaped areas help disconnect impervious
vious areas will be routed to pervious areas to reduce

s will be paid at the time of final platting. Drainage
roughout the drainage basin. The proposed outfall for
 B-B is stable and sufficient, see Appendix C for

atment for the site is provided in a proposed full
ed in the south west corner of the site. In general,

Later in report it is stated that parcel is
platted and fees have already been paid.

nce with the El Paso County Drainage Criteria Manual Volume 2, this site has
ed the four step process to minimize adverse impacts of urbanization. The four step
cludes reducing runoff volumes, stabilizing drainageways, treating the water quality
ume (WQCV), and consider the need for Industrial Commercial BMP’s.

ducing Runoff Volumes:  The development of the project site consist of recycled asphalt
d drives and landscaped areas. Proposed landscaped areas help disconnect impervious
rever possible runoff from the impervious areas will be routed to pervious areas to reduce
mes and promote infiltration.

bilize Drainageways:  Drainage fees will be paid at the time of final platting. Drainage
wards channel stabilization projects throughout the drainage basin. The proposed outfall for
DP9) is swale B-B. Proposed swale B-B is stable and sufficient, see Appendix C for

calculations.

eat the WQCV: Water Quality treatment for the site is provided in a proposed full
water quality detention ponds located in the south west corner of the site. In general,
from this site will be routed via overland flow to the proposed. A forebay is provided
o hold a minimum of 2% of the WQCV. A trickle channel is also incorporated into the

minimize the amount of standing water. The outlet structure has been designed to detain
quality capture volume (WQCV) for 40 hours, and the extended urban runoff volume
or 72 hours. Flows released from the pond will be reduced to less than historic rates.
will facilitate pollutant removal for the site, while also reducing peak stormwater rates
m.

nsider the need for Industrial and Commercial BMP’s: Temporary BMPs will be utilized
struction to minimize off-site contaminates and to protect the downstream receiving

Indicate how swale is stable:slope, velocity, flow depth, Fr #, etc.

P

ndustrial and Commercial BMP’s: Temporary BMPs will be ut
ze off-site contaminates and to protect the downstream rece

y source control BMPs that will be implement include, but ar

Need to discuss the portion of the site
which is not being routed through the
proposed pond and why it's not being
treated. Include reference to portions of
Appendix I which allow for this.

7. Sand Creek Drainage Basin Planning Stud

8. Urban Storm Drainage Criteria Manual, U

Revision.

Provide spreadsheet for calculation
of forebay.



Subject: Text Box
Page Label: 11
Author: CDurham
Date: 11/22/2022 8:44:25 AM
Status: 
Color: 
Layer: 
Space: 

Provide calculations for design of rundowns into
Pond from DP1 & DP2

Subject: Text Box
Page Label: 26
Author: CDurham
Date: 11/22/2022 8:52:27 AM
Status: 
Color: 
Layer: 
Space: 

Include DP 9 on spreadsheet

Subject: Text Box
Page Label: 27
Author: CDurham
Date: 11/22/2022 8:52:36 AM
Status: 
Color: 
Layer: 
Space: 

Include DP 9 on spreadsheet

Subject: Text Box
Page Label: 7
Author: CDurham
Date: 11/22/2022 9:25:19 AM
Status: 
Color: 
Layer: 
Space: 

It looks like Pond release will combine with flows
from Basin E/DP 5. Include DP on hydrology
spreadsheet

Subject: Callout
Page Label: 41
Author: CDurham
Date: 11/22/2022 9:42:46 AM
Status: 
Color: 
Layer: 
Space: 

These do not correspond to any design points
shown in calculations or on drainage map. Please
revise to correspond with design points shown.

Subject: Callout
Page Label: 41
Author: CDurham
Date: 11/22/2022 9:49:08 AM
Status: 
Color: 
Layer: 
Space: 

This appears to be a very high tailwater for an 18"
pipe (over 3 times the height of the culvert). Verify
tailwater depth or use default if unknown. Y(t)/D
should be less than 1.0. With number shown, chart
wouldn't work to give an expansion factor.

Revision.

Provide calculations for design of
rundowns into Pond from DP1 & DP2

8 H 0.03 0.56 5.0 0.02 5.1

8.1

2.96

Notes:

Street and Pipe C*A values are determined by Q/i using the catchment'

Include DP 9 on spreadsheet

8 H 0.03 0.71 5.0 0.02 8.68

8.1

3.65

Notes:

Street and Pipe C*A values are determined by Q/i using the catchment'

Include DP 9 on spreadsheet

side swale, and a portion of the access road. Runoff from this basin overland flows to
tch DP8, flow continues to DP8.1 where flows from Basins G and H combine, and

ow existing drainage patterns to the southwest.

fs, Q100=4.1 cfs) is the outfall point for the proposed full spectrum water quality and
. Flow will leave the site via a proposed 18” RCP storm pipe and enter the existing ten
ity and drainage easement. The outlet structure for the ponds shall reduce the release
orm events to less than historic rates to minimize adverse impacts to downstream
ilities. Proposed swale B-B will convey concentrated flows from the pond to Vollme
low will then follow historic drainage patterns per Woodmen View Storage Plot Plan
ppendix D.

GE DESIGN CRITERIA

ent Criteria Reference
e analysis and design criteria for the project were taken from the “City of Colorado
 County Drainage Criteria Manual” Volumes 1 and 2 (EPCDCM), dated October 12

ban Storm Drainage Criteria Manual” Volumes 1 - 3 (USDCM) and Chapter 6 and
of Chapter 13 of the “Colorado Springs Drainage Criteria Manual (CCSDCM), dated
dopted by El Paso County.

It looks like Pond release will combine with flows from
Basin E/DP 5. Include DP on hydrology spreadsheet

Subdivision: MC CLINTOCK STATION
Location: El Paso County

DESIGN POINT DESIGN POINT D

Q100 (cfs): 2.6 4.1

Conduit Pipe Pipe

D c , Pipe Diameter (in): 18 18

W , Box Width (ft): N/A N/A

H , Box Height (ft): N/A N/A

Y t , Tailwater Depth (ft): 0.60 4.77

Y t /Dc  or Y t /H 0.40 3.18

Q/D
2.5

 or Q/(WH
3/2

) 0.94 1.49

STORM DRAIN SYSTEM

PIPE OUTFALL RIPRAP SIZING CALCU

These do not correspond to any design
points shown in calculations or on drainage
map. Please revise to correspond with
design points shown.

N POINT DESIGN POINT DESIGN POINT Notes

.6 4.1

pe Pipe

18 18

/A N/A

/A N/A

60 4.77 If unknown, use Y t /D c  (or H )=0.4 

40 3.18

94 1.49

No No

55 1.00

/A N/A D a =(D c +Y n )/2

/A N/A

17 0.15

L L Fig. 9-38 or Fig. 9-36

9 9

00 6.50 Read from Fig. 9-35 or 9-36

10 0.08

No No

37 0.59 A t =Q/V

STORM DRAIN SYSTEM

This appears to be a very high
tailwater for an 18" pipe (over 3
times the height of the culvert).
Verify tailwater depth or use default
if unknown. Y(t)/D should be less
than 1.0. With number shown,
chart wouldn't work to give an
expansion factor.
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Page Label: 42
Author: CDurham
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Subject: Line
Page Label: 42
Author: CDurham
Date: 11/22/2022 9:51:15 AM
Status: 
Color: 
Layer: 
Space: 

Subject: Callout
Page Label: 41
Author: CDurham
Date: 11/22/2022 9:51:52 AM
Status: 
Color: 
Layer: 
Space: 

From information given (Y(t)/D = 0.4 & Q/D^2.5 =
0.94) Expansion Factor appears to be closer to 6.7

Subject: Callout
Page Label: 42
Author: CDurham
Date: 11/22/2022 9:52:45 AM
Status: 
Color: 
Layer: 
Space: 

Use exapnasion Factor close to 6.7 or 6.8

Subject: Callout
Page Label: 71
Author: CDurham
Date: 11/22/2022 9:54:32 AM
Status: 
Color: 
Layer: 
Space: 

Label existing row

Subject: Text Box
Page Label: 71
Author: CDurham
Date: 11/22/2022 9:55:27 AM
Status: 
Color: 
Layer: 
Space: 

Show and label all existing utilities

L L

9 9

5.00 6.50

0.10 0.08

No No

0.37 0.59

-4.4 -9.0

4.5 4.5

15.0 15.0

0.6 0.1

4.5 4.5

0.6 0.1

From information given
(Y(t)/D = 0.4 & Q/D^2.5 =
0.94) Expansion Factor
appears to be closer to 6.7

Use exapnasion Factor
close to 6.7 or 6.8

Label existing row

Show and label all existing utilities



Subject: Engineer
Page Label: 30
Author: dotprete
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this swale should account for all flow, not just the
pond flow.
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This slope will not achieve positive drainage and
will result in standing water within the channel. 
Increase the slope to 2% to achieve positive
drainage.

il 3D® by Autodesk, Inc.

this swale should account for
all flow, not just the pond flow.

Trapezoidal
Bottom Width (ft) =  3.00
Side Slopes (z:1) =  3.00, 6.25
Total Depth (ft) =  1.00
Invert Elev (ft) =  1.00
Slope (%) =  0.50
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  4.10

3.00, 6.25
1.00
1.00
0.50
0.035

own Q
4.10

Q (cfs
Area (
Veloci
Wette
Crit De
Top W
EGL (

This slope will not
achieve positive
drainage and will result
in standing water within
the channel.  Increase
the slope to 2% to
achieve positive
drainage.
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