
STORMWATER MANAGEMENT PLAN
FOR

SCHMIDT PARCEL

Prepared For:

Turkey Canon Quarry, LLC
20 Boulder Crescent, Suite 200
Colorado Springs, CO 80903

720-491-3024

Contractor Information
:___________________

Qualified Stormwater Manager
:___________________

Prepared By:

JR Engineering, LLC
5475 Tech Center Drive, Suite 235
Colorado Springs, Colorado 80919

 (303) 267-6240
Contact: Mike Bramlett

JR Project No. 25188.13

September 2022

PCD Filing No.: CDR-22-007

12/07/2022 3:58:13 PM

ACCEPTED for FILE

EPC Planning & Community
Development Department

Engineering Review

dsdnijkamp



TABLE OF CONTENTS

1. Applicant / Contact Information ......................................................................................1

2. Site Description and Location ..........................................................................................1

3. Proposed Sequence of Major Activities ...........................................................................3

4. BMPs for Stormwater Pollution Prevention .....................................................................3

5. Final Stabilization and Long-Term Stormwater Management...........................................6

6. Inspection and Maintenance.............................................................................................7

Appendices

A. Vicinity Map
B. Soils & Firm Map
C. GEC Plans and Details
D. SWMP Checklist



1

1. Applicant / Contact Information

Owner/Developer: Turkey Canon Quarry, LLC
Attn: Jim Morley
20 Boulder Crest, Suite 200
Colorado Springs, CO 80903
(720) 491-3024

Engineer: JR Engineering, LLC
5475 Tech Center Drive, Suite 235
Colorado Springs, CO 80919
Attn: Mike Bramlett (303) 267-6240
mbramlett@jrengineering.com

SWMP Administrator: Contractor

Contractor: To Be Determined

2. Site Description and Location

The Schmidt Parcel (the site) consists of parcel 5200000264 which contains 97.2 acres of
land. The site is located in the southwest quarter of Section 32, Township 12 South,
Range 65 West of the Sixth Principal Meridian in the County of El Paso, State of
Colorado. The site is located immediately east of Black Forest Road. The site is bounded
by The Trails at Forest Meadows Fillings 3 and 4 to the south, by Future Marksheffel
Road right of way to the north, Vollmer road borders the eastern portion of the site, and
Black Forest road to the west. Refer to the vicinity map in Appendix A for additional
information.

The subject site is approximately 97.2 acres and located west of the intersection of
Vollmer Road and future Marksheffel Road within a residential suburban area of El Paso
County, Colorado. The site is comprised of variable sloping grasslands that generally
slope(s) downward to the west at 2 to 25% towards the Cottonwood Creek tributary
basin.

Site details:
a. Estimated area to undergo disturbance: 55.62 acres
b. Per a NRCS web soil survey, the site is made up of Type A and B soils. Type A soils

have a high infiltration rate when thoroughly wet, while Type B soils have a
moderate infiltration when thoroughly wet. A NRCS soil survey map has been
presented in Appendix B. BMPs will be installed and maintained to mitigate
adverse impacts due to soil erosion. Removal of temporary BMP’s will not occur
until full site stabilization has been achieved, and then final site cleanup will
occur. This mitigates adverse impacts due to soil erosion potential. Adverse
impacts of soil erosion include stream/ water pollution associated with increased
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turbidity.
c. Existing vegetation: An aerial survey was used to determine percent cover of

native grasses (approximately 30% coverage).
d. Location and description of potential pollution sources: Potential sources of

pollution include:
- Vehicle, equipment maintenance, and fueling – all designated fueling
and maintenance areas shall be located a minimum of 100 feet from any
drainage course whenever possible.  If the fueling area is located on a
pervious surface, the area shall be covered with a non-pervious lining so
as to prevent soil contamination by way of infiltration. Any spillage shall
be cleaned up immediately.
- All exposed and stored soils – all exposed soils will be seeded and
mulched upon completion of construction within the vicinity.  Silt fence
will be utilized to contain sediment deposited by runoff until seeding can
take.  Silt fence or a similar barrier should be installed as needed around
long-term stockpiles (30 days+). Vehicle Tracking Control should be
installed at access points to minimize sediment deposition from vehicles
exiting the site.
- Vehicle tracking of sediments – if sediment is tracked onto the street, a
reasonable attempt shall be made to clean up sediment and mud deposits
as soon as possible. A street sweeper may be used as necessary. Vehicle
Tracking Control shall be installed at all vehicular access points to the site.
-Management of contaminated soils – appropriate measures will be taken
to clean up the cause of the contaminated soil.  All contaminated soils
must be disposed of offsite in an appropriate manner.
- Vehicle, equipment maintenance, and fueling – all designated fueling
and maintenance areas shall be located a minimum of 100 feet from any
drainage course whenever possible.  If the fueling area is located on a
pervious surface, the area shall be covered with a non-pervious lining so
as to prevent soil contamination by way of infiltration. Any spillage shall
be cleaned up immediately.
- On-site waste management practices (waste piles, liquid wastes,
dumpsters, etc.) – dumpsters will be utilized as needed to remove trash
from the site.  Any waste material found on-site or generated by
construction activities will be disposed of in a manner that prevents
polluting of storm water discharges.  In the event that waste is to be stored
on-site, it shall be in an area located a minimum of 100 feet from any
drainage course whenever possible. Waste disposal bins should be
checked for leaks and overflow capacity and emptied weekly or when
capacity reaches 80% full. Whenever waste is not stored in a non-porous
container, it shall be in an area enclosed by a 12-inch high compacted
earthen ridge.  If the enclosed waste area is located on porous soil, the area
shall be covered with a non-porous lining to prevent soil contamination.
Whenever precipitation is predicted, the waste shall be covered with a
non-porous cover, anchored on all sides to prevent its removal by wind, in
order to prevent precipitation from leaching out potential pollutants from



3

the waste. Portable toilets will be located a minimum of 10 feet from
stormwater inlets and 50 feet from state waters. They will be secured at all
four corners to prevent overturning and cleaned on a weekly basis. They
will be inspected daily for spills.

The locations of these sources are shown in the GEC plans in Appendix C or will
be determined by the contractor.

e. Spill prevention and pollution controls for dedicated batch plants: Not applicable
for this site since there will be no dedicated batch plants.

f. Location and description of anticipated non-stormwater components of discharge:
A potential source of non-stormwater discharge could be the irrigation of
permanent seeding (PS). Irrigation will be kept at a rate so as to not create runoff.

g. The site is comprised of variable sloping grasslands that generally slope(s)
downward to the west at 2 to 25% towards the Cottonwood Creek tributary basin.

h. Cottonwood Creek transverses the site adjacent to the western property line.
There is no proposed disturbance in the creek.

3. Proposed Sequence of Major Activities

The project will follow standard construction sequences for construction, ie.,
grading, and landscaping. The contractor will be responsible for implementing and
maintaining the erosion and sediment control measures described in this document
and the accompanying design drawings. The contractor may designate these tasks to
certain subcontractors as they see fit, but the ultimate responsibility for
implementing these controls and their proposed function at each phase of the
project remains with the contractor. The order of major activities (with estimated
completion dates) will be as follows:

1. Install VTC and other perimeter soil erosion control measures
(Spring 2023).

2. Install/grade temporary sediment basin (Spring 2023).
3. Clear and rough grade for improvements (Spring 2023).
4. Fine grading and placement of gravel drive aisles (Summer-

Spring 2023).
5. Install landscaping/vegetated surface treatments (Summer-

Spring 2023).
6. Clean up and final stabilization (Summer 2023).
7. Remove BMPs once final stabilization is achieved

(Fall 2023)

4. BMPs for Stormwater Pollution Prevention

See GEC plans in Appendix C for BMP locations and detail sheets. This storm water
management report does not rely on control measures owned or operated by another entity.

a. Erosion and Sediment Controls
i. Structural BMPs:

1. Temporary sediment basins to collect runoff before it enters
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receiving waters
2. Silt fence (SF) along downstream limits of disturbed areas to filter

sediment from runoff
3. Construction marker (CM) to identify limits of construction (LOC)
4. Vehicle tracking control (VTC) at site entrance to prevent sediment

from leaving the site via vehicle tires
5. Erosion control blanket (ECB) placed on any slopes of 3:1 or

greater, including the sides of sediment basins
6. Check Dam (CD) to counteract erosion by reducing energy
7. Site grading around entire stockpile are, all road slope toward

detention pond. No developed storm water offsite.
8. Temporary stock pile and permanent stock pile (TSP) to consolidate

materials such as topsoil in a controlled area bounded by silt fence
9. Stabilized staging area (SSA) near site entrance to consolidate

construction equipment in a stabilized location
ii. Non-structural BMPs:

1. Permanent seeding (PS) to stabilize disturbed areas
b. Materials Handling and Spill Prevention

i. General Materials Handling Practices:
1. Potential pollutants shall be stored and used in a manner consistent

with the manufacturer’s instructions in a secure location. To the
extent practical, material storage areas should not be located near
storm drain inlets and should be equipped with covers, roofs, or
secondary containment as required to prevent storm water from
contacting stored materials. Chemicals that are not compatible shall
be stored in segregated areas so that spilled materials cannot
combine and react.

2. Disposal of materials shall be in accordance with the manufacturer’s
instructions and applicable local, state, and federal regulations.

3. Materials no longer required for construction shall be removed from
the site as soon as possible.

4. Adequate garbage, construction waste, and sanitary waste handling
and disposal facilities shall be provided as necessary to keep the site
clear of obstruction and BMPs clear and functional.

ii. Specific Materials Handling Practices
1. All pollutants, including waste materials and demolition debris, that

occur onsite during construction shall be handled in a way that does
not contaminate storm water.

2. All chemicals including liquid products, petroleum products, water
treatment chemicals, and wastes stored onsite shall be covered and
protected from vandalism.

3. Maintenance, fueling, and repair of all equipment and vehicles
involving oil changes, hydraulic system drain down, degreasing
operations, fuel tank drain down and removal, and other activities
which may result in the accidental release of contaminants, shall be
conducted under cover during wet weather and on an impervious
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surface to prevent release of contaminants onto the ground.
Materials spilled during maintenance operations shall be cleaned up
immediately and properly disposed of. There will be no batch plants
onsite.

4. Wheel wash water shall be settled and discharged onsite by
infiltration.

5. Application of agricultural chemicals, including fertilizers and
pesticides, shall be conducted in a manner and at application rates
that will not result in loss of chemical to storm water runoff. Follow
manufacturer’s recommendations for application rates and
procedures.

6. pH-modifying sources shall be managed to prevent contamination of
runoff and storm water collected onsite. The most common sources
of pH-modifying materials are bulk cement, cement kiln dust
(CKD), fly ash, new concrete washing and curing waters, waste
streams generated from concrete grinding and sawing, exposed
aggregate processes, and concrete pumping and mixer washout
waters.

iii. Spill Prevention and Response Procedures
1. The primary objective in responding to a spill is to quickly contain

the material(s) and prevent or minimize their migration into storm
water runoff and conveyance systems. If the release has impacted
onsite storm water, it is critical to contain the released materials
onsite and prevent their release into receiving waters.

2. Spill Response Procedures:
a. Notify site superintendent immediately when a spill, or the

threat of a spill, is observed. The superintendent shall assess
the situation and determine the appropriate response.

b. If spills represent an imminent threat of escaping onsite
facilities and entering the receiving waters, site personnel
shall respond immediately to contain the release and notify
the superintendent after the situation has stabilized.

c. The site superintendent, or his/her designee, shall be
responsible for completing a spill reporting form and for
reporting the spill to the appropriate agency.

d. Spill response equipment shall be inspected and maintained
as necessary to replace any materials used in spill response
activities.

3. Spill kits shall be on-hand at all fueling sites. Spill kit location(s)
shall be reported to the SWMP administrator.

4. Absorbent materials shall be on-hand at all fueling areas for use in
containing inadvertent spills. Containers shall be on-hand at all
fueling sites for disposal of used absorbents.

5. Recommended components of spill kits include the following:
a. Oil absorbent pads (one bale)
b. Oil absorbent booms (40 feet)
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c. 55-gallon drums (2)
d. 9-mil plastic bags (10)
e. Personal protective equipment including gloves and goggles

6. Concrete wash water: unless confined in a pre-defined, bermed
containment area, the cleaning of concrete truck delivery chutes is
prohibited at the job site.

7. Notification procedures:
a. In the event of an accident or spill, the SWMP administrator

shall be notified.
b. Depending on the nature of the spill material involved, the

Colorado Department of Public Health and Environment
(24-hour spill reporting line: 887-518-5608), downstream
water users, or other agencies may also need to be notified.

c. Any spill of oil which 1) violates water quality standards, 2)
produces a “sheen” on a surface water, or 3) causes a sludge
or emulsion, or any hazardous substance release, or
hazardous waste release which exceeds the reportable
quantity, must be reported immediately by telephone to the
National Response Center Hotline at (800) 424-8802.

5. Final Stabilization and Long-Term Stormwater Management

a. Permanent seeding will be provided to achieve long-term stabilization of the site.
b. Seed Mix: “Foothills” or approved equal.
c. Seeding Application Rate: Drill seed 0.25” to 0.5” into the soil. In small areas not

accessible to a drill, hand broadcast at double the rate and rake 0.25” to 0.5” into
the soil. Apply seed at the following rates:

i. Dryland: 20-25 lbs/acre
ii. Irrigated: 40 lbs/acre

d. Soil stabilization Practices:
i. Mulching Application: Apply 1-1/2 tons of certified weed free hay per

acre mechanically crimped into the soil in combination with an organic
mulch tackifier. On slopes and ditches requiring a blanket, the blanket
shall be placed in lieu of much and mulch tackifier.

e. Soil Conditioning and Fertilization Requirements:
i. Soil conditioner, organic amendment shall be applied to all seeded areas at

3 CY / 1000 SF.
ii. Fertilizer shall consist of 90% fungal biomass (mycelium) and 10%

potassium-magnesia with a grade of 6-1-3 or approved equal. Fertilizer
shall be applied as recommended by seed supplier.

f. A sediment basin will provided long-term stormwater management of the site.
This basin will provide better control of the of the runoff rates over an extended
period of time (up to 72 hours).

g. Final stabilization is reached when all soil-disturbing activities at the site have
been completed, and uniform vegetative cover has been established with an
individual plan density of at least 70 percent of pre-disturbance levels, or
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equivalent permanent, physical erosion reduction methods have been employed.

6. Inspection and Maintenance

a. Inspection Schedules:
i. The contractor shall inspect BMPs once every 14 days at a minimum, and

immediately (within 24 hours) after any precipitation or snowmelt event
that causes surface erosion (i.e. that results in storm water running across
the ground), to ensure that BMPs are maintained in effective operating
condition. The QSM will be sufficiently qualified for the required duties
per the ECM Appendix 1.5.2.A.

b. Inspection Procedures:
i. Site Inspection / Observation Items:

1. Construction site perimeter and discharge points
2. All disturbed areas
3. Areas used for material / waste storage that are exposed to

precipitation
4. Other areas having a significant potential for storm water pollution,

such as demolition areas or concrete washout areas, or locations
where vehicles enter or leave the site

5. Erosion and sediment control measures identified in the SWMP
6. Any other structural BMPs that may require maintenance, such as

secondary containment around fuel tanks, or the conditions of spill
response kits.

ii. Inspection Requirements:
1. Determine if there is any evidence of, or potential for, pollutants

entering the receiving waters.
2. Review BMPs to determine if they still meet design and

operational criteria in the SWMP, and if they continue to
adequately control pollutants at the site.

3. Upgrade and/or revise any BMPs not operating in accordance with
the SWMP and update the SWMP to reflect any revisions.

4. The SWMP should be continuously reviewed and modified as a
part of the overall process of evaluating and managing stormwater
quality issues at the site. The Qualified Stormwater Manager shall
amend the SWMP when there is a change in design, construction,
operation or maintenance of the site which would require the
implementation of new or revised BMPs. The SWMP should also
be amended if it proves to be ineffective in achieving the general
objectives of controlling pollutants in stormwater discharges
associated with construction activity or when temporary BMPs are
no longer necessary they are removed.

iii. BMP Maintenance / Replacement and Failed BMPs:
1. The contractor shall remove sediment that has been collected by

perimeter controls, such as silt fence and inlet protection, on a
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regular basis to prevent failure of BMPs, and remove potential of
sediment from being discharged from the site in the event of BMP
failure.

2. Removed sediment must be moved to an appropriate location
where it will not become an additional pollutant source, and should
never be placed in ditches or streams.

3. The contractor shall update the GEC as required with any new
BMPs added during the construction period.

4. The contractor shall address BMPs that have failed or have the
potential to fail without maintenance or modifications, as soon as
possible, immediately in most cases, to prevent discharge of
pollutants.

iv. Record Keeping and Documenting Inspections:
1. The contractor shall maintain records of all inspection reports,

including signed inspection logs, at the project site.
2. The permittee shall document inspection results and maintain a

record of the results for a period of 3 years following expiration or
inactivation of permit coverage.

3. Site inspection records shall include the following:
a. Inspection date
b. Name and title of personnel making the inspection
c. Location of discharges of sediment or other pollutants from

the site
d. Location(s) of BMPs in need of maintenance
e. Location(s) of BMPs that failed to operate as designed or

proved inadequate for a particular location
f. Location(s) where additional BMPs are needed that were

not in place at the time of inspection
g. Deviations from the minimum inspection schedule
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APPENDIX A – VICINITY MAP
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APPENDIX B – SOILS MAP



Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/21/2022
Page 1 of 4

43
11

60
0

43
11

70
0

43
11

80
0

43
11

90
0

43
12

00
0

43
12

10
0

43
12

20
0

43
12

30
0

43
12

40
0

43
11

60
0

43
11

70
0

43
11

80
0

43
11

90
0

43
12

00
0

43
12

10
0

43
12

20
0

43
12

30
0

43
12

40
0

525900 526000 526100 526200 526300 526400 526500 526600 526700 526800 526900 527000 527100 527200

525900 526000 526100 526200 526300 526400 526500 526600 526700 526800 526900 527000 527100 527200

38°  57' 39'' N
10

4°
  4

2'
 7

'' W
38°  57' 39'' N

10
4°

  4
1'

 7
'' W

38°  57' 8'' N

10
4°

  4
2'

 7
'' W

38°  57' 8'' N

10
4°

  4
1'

 7
'' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 13N WGS84
0 300 600 1200 1800

Feet
0 50 100 200 300

Meters
Map Scale: 1:6,600 if printed on A landscape (11" x 8.5") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

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.

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/21/2022
Page 2 of 4



Hydrologic Soil Group

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

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 22.3 19.5%

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 64.2 56.2%

71 Pring coarse sandy 
loam, 3 to 8 percent 
slopes

B 12.1 10.6%

85 Stapleton-Bernal sandy 
loams, 3 to 20 percent 
slopes

B 15.6 13.6%

Totals for Area of Interest 114.1 100.0%

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/21/2022
Page 3 of 4



Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/21/2022
Page 4 of 4
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APPENDIX C – GEC PLANS AND DETAILS
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Project:

Basin ID:

Depth Increment = ft

Watershed Information 6982 Top of Micropool -- 0.00 -- -- -- 4,184 0.096

Selected BMP Type = EDB 6983 -- 1.00 -- -- -- 16,813 0.386 10,499 0.241

Watershed Area = 70.20 acres 6984 -- 2.00 -- -- -- 37,163 0.853 37,487 0.861

Watershed Length = 3,434 ft 6985 -- 3.00 -- -- -- 64,907 1.490 88,522 2.032

Watershed Length to Centroid = 1,103 ft 6986 -- 4.00 -- -- -- 84,578 1.942 163,265 3.748

Watershed Slope = 0.014 ft/ft 6987 -- 5.00 -- -- -- 96,770 2.222 253,939 5.830

Watershed Imperviousness = 2.90% percent 6988 -- 6.00 -- -- -- 108,418 2.489 356,533 8.185

Percentage Hydrologic Soil Group A = 100.0% percent 6989 -- 7.00 -- -- -- 121,287 2.784 471,385 10.822

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

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

Target WQCV Drain Time = 72.0 hours Drain Time Too Long -- -- -- --

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

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 5.800 acre-feet 5.800 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 6.000 acre-feet 6.000 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.055 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 0.104 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.147 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 0.951 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 1.850 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 3.087 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 4 in.) = 10.624 acre-feet 4.00 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.060 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.085 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.119 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.174 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.353 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.873 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 5.800 acre-feet -- -- -- --

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

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

Total Detention Basin Volume = 5.800 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 -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

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)

SCHMIDT PARCEL

Custom Sediment Basin

MHFD-Detention, Version 4.05 (January 2022)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-05.xlsm, Basin 7/20/2022, 11:36 AM

ALandrum
Callout
Sediment Basin not an EDB

ALandrum
Callout
72hr drain time, per MHFD SC-07

ALandrum
Callout
Per MHFD SC-07, 3,600 CF of volume per acre:70.2 AC* 3,600CF* (1acre-ft/43559.9 CF)= 5.80 Acre-Ft



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

4.99 Zone 1 (WQCV) 4.99 Zone 1 (WQCV)

0.00 Zone 2 0.00 Zone 2

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.05 (January 2022)
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  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 4.99 5.800 Orifice Plate

Zone 2

Zone 3

Total (all zones) 5.800

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

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

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

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 4.215E-02 ft
2

Depth at top of Zone using Orifice Plate = 5.61 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 = 6.07 sq. inches (use rectangular openings) 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 1.25 1.55 1.85 2.15 2.45

Orifice Area (sq. inches) 6.07 6.07 6.07 6.07 6.07 6.07

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 = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = ft
2

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

Vertical Orifice Diameter = 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 Not Selected Not Selected Not Selected Not Selected

Overflow Weir Front Edge Height, Ho = ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = feet

Overflow Weir Front Edge Length = feet Overflow Weir Slope Length = feet

Overflow Weir Grate Slope = H:V Grate Open Area / 100-yr Orifice Area =

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

Overflow Grate Type = Overflow Grate Open Area w/ Debris = ft
2

Debris Clogging % = %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Not Selected Not Selected Not Selected Not Selected

Depth to Invert of Outlet Pipe = ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = ft
2

Circular Orifice Diameter = inches Outlet Orifice Centroid = feet

Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

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

Spillway Invert Stage= 5.10 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.43 feet

Spillway Crest Length = 40.00 feet Stage at Top of Freeboard = 6.53 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 2.64 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 9.52 acre-ft

Max Ponding Depth of Target Storage Volume = 4.99 feet Discharge at Top of Freeboard = 228.83 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) = 5.800 6.00 0.055 0.104 0.147 0.951 1.850 3.087 10.624

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.055 0.104 0.147 0.951 1.850 3.087 10.624

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.4 0.8 1.1 10.5 21.1 35.1 107.5
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01 0.02 0.15 0.30 0.50 1.53

Peak Inflow Q (cfs) = N/A N/A 0.6 1.2 1.7 11.2 21.8 35.9 108.3

Peak Outflow Q (cfs) = 2.2 2.3 0.1 0.1 0.2 0.7 1.2 1.7 42.8

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.2 0.1 0.1 0.1 0.0 0.4

Structure Controlling Flow = Plate Plate Plate Plate Plate Plate Plate Plate Spillway

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

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) = 63 64 9 13 15 40 47 54 60

Time to Drain 99% of Inflow Volume (hours) = 72 73 10 13 16 43 52 60 73

Maximum Ponding Depth (ft) = 4.99 5.08 0.27 0.48 0.63 1.98 2.72 3.47 5.57

Area at Maximum Ponding Depth (acres) = 2.22 2.24 0.17 0.23 0.28 0.84 1.31 1.70 2.37

Maximum Volume Stored (acre-ft) = 5.807 6.008 0.037 0.077 0.115 0.835 1.640 2.782 7.139

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

SCHMIDT PARCEL

Custom Sediment Basin

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

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-05.xlsm, Outlet Structure 7/20/2022, 11:38 AM



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) 1 1 5yr, <72hr 0

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

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

Count_OutletPipe1 = 0 0.42(diameter = 3/4 inch) WQCV 500

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 28

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 509

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 49

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 64 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 199 0.43

WQ Plate Flow at 100yr depth = 1.66 0.97(diameter = 1-1/8 inches) 50 Year 273

CLOG #1= 100% 1.08(diameter = 1-3/16 inches) 100 Year 348 1 Z1_Boolean

n*Cdw #1 = 0.00 1.20(diameter = 1-1/4 inches) 500 Year 558 1 Z2_Boolean

n*Cdo #1 = 0.00 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= 100% 1.59(diameter = 1-7/16 inches) Draintime Running

n*Cdw #2 = 0.00 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

n*Cdo #2 = 0.00 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 0

Overflow Weir #2 Angle = 0.000 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 0 0 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 0 0 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) = 0 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 0 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 0 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 0 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 8.00 420,000 230

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

minimum bound

maximum bound

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.05 (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 0.00 0.00 0.00

0:15:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.02

0:20:00 0.00 0.00 0.02 0.03 0.03 0.02 0.02 0.02 0.14

0:25:00 0.00 0.00 0.18 0.42 0.63 0.13 0.25 0.32 3.71

0:30:00 0.00 0.00 0.46 0.97 1.37 2.68 6.52 9.69 37.01

0:35:00 0.00 0.00 0.61 1.19 1.66 7.65 15.76 24.64 78.24

0:40:00 0.00 0.00 0.61 1.19 1.66 10.74 20.88 33.49 99.70

0:45:00 0.00 0.00 0.58 1.12 1.56 11.23 21.85 35.86 107.80

0:50:00 0.00 0.00 0.53 1.00 1.40 10.79 20.86 34.85 108.26

0:55:00 0.00 0.00 0.47 0.90 1.26 9.83 18.89 31.81 102.61

1:00:00 0.00 0.00 0.43 0.82 1.15 8.79 16.99 28.72 96.77

1:05:00 0.00 0.00 0.40 0.75 1.04 7.98 15.41 26.14 91.95

1:10:00 0.00 0.00 0.36 0.67 0.94 7.23 13.95 23.68 85.45

1:15:00 0.00 0.00 0.33 0.62 0.88 6.48 12.49 21.23 77.41

1:20:00 0.00 0.00 0.31 0.57 0.82 5.86 11.35 19.25 70.62

1:25:00 0.00 0.00 0.28 0.53 0.76 5.39 10.41 17.64 64.45

1:30:00 0.00 0.00 0.26 0.48 0.70 4.94 9.54 16.14 58.62

1:35:00 0.00 0.00 0.24 0.44 0.63 4.50 8.67 14.68 53.21

1:40:00 0.00 0.00 0.21 0.39 0.56 4.06 7.81 13.24 47.98

1:45:00 0.00 0.00 0.19 0.35 0.50 3.62 6.95 11.80 42.84

1:50:00 0.00 0.00 0.17 0.30 0.43 3.18 6.09 10.36 37.81

1:55:00 0.00 0.00 0.15 0.28 0.39 2.74 5.25 8.94 33.04

2:00:00 0.00 0.00 0.14 0.26 0.37 2.42 4.68 7.94 29.68

2:05:00 0.00 0.00 0.13 0.24 0.34 2.24 4.31 7.29 27.08

2:10:00 0.00 0.00 0.12 0.22 0.32 2.08 4.00 6.74 24.79

2:15:00 0.00 0.00 0.11 0.20 0.29 1.92 3.70 6.24 22.72

2:20:00 0.00 0.00 0.10 0.19 0.27 1.77 3.41 5.75 20.78

2:25:00 0.00 0.00 0.09 0.17 0.24 1.62 3.12 5.26 18.93

2:30:00 0.00 0.00 0.08 0.15 0.21 1.47 2.83 4.77 17.17

2:35:00 0.00 0.00 0.07 0.13 0.19 1.32 2.54 4.29 15.51

2:40:00 0.00 0.00 0.07 0.12 0.17 1.17 2.25 3.82 13.85

2:45:00 0.00 0.00 0.06 0.10 0.14 1.03 1.96 3.34 12.20

2:50:00 0.00 0.00 0.05 0.08 0.12 0.88 1.67 2.86 10.55

2:55:00 0.00 0.00 0.04 0.07 0.09 0.73 1.39 2.38 8.90

3:00:00 0.00 0.00 0.03 0.05 0.07 0.58 1.10 1.90 7.25

3:05:00 0.00 0.00 0.02 0.03 0.05 0.43 0.81 1.42 5.61

3:10:00 0.00 0.00 0.01 0.02 0.03 0.29 0.53 0.94 3.96

3:15:00 0.00 0.00 0.01 0.01 0.01 0.14 0.24 0.47 2.38

3:20:00 0.00 0.00 0.01 0.01 0.01 0.05 0.08 0.18 1.43

3:25:00 0.00 0.00 0.00 0.01 0.01 0.02 0.03 0.07 0.90

3:30:00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.57

3:35:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.34

3:40:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.19

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.09

3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02

3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

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
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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]

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).

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage

Description

MHFD-Detention, Version 4.05 (January 2022)

MHFD-Detention_v4-05.xlsm, Outlet Structure 7/20/2022, 11:38 AM
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APPENDIX D – SWMP CHECKLIST



3275 Akers Drive
Colorado Springs, CO 80922
Phone 719-520-6460
Fax 719-520-6879 
www.elpasoco.com

EL PASO COUNTY 
STORMWATER MANAGEMENT PLAN CHECKLIST

Revised: October 2021 Applicant EPC
EPC Project Number:     

1. STORMWATER MANAGEMENT PLAN   (in the "Applicant" column specify the page number for each item)

1 Applicant (owner/designated operator), SWMP Preparer, Qualified Stormwater Manager, and 
Contractor Information. (On cover/title sheet)

2 Table of Contents

3 Site description and location to include: vicinity map with nearest street/crossroads description

4
Narrative description of construction activities proposed (e.g., may include clearing and grubbing, 
temporary stabilization, road grading, utility / storm installation, final grading, final stabilization, and 
removal of temporary control measures)

5 Phasing plan – may require separate drawings indicating initial, interim, and final site phases for 
larger projects.  Provide “living maps” that can be revised in the field as conditions dictate

6
Proposed sequence for major activities: Provide a construction schedule of anticipated starting and 
completion dates for each stage of land-disturbing activity depicting conservation measures 
anticipated, including the expected date on which the final stabilization will be completed

7 Estimates of the total site area and area to undergo disturbance; current area of disturbance must 
be updated on the SWMP as changes occur

8 Soil erosion potential and impacts on discharge that includes a summary of the data used to 
determine soil erosion potential

9 A description of existing vegetation at the site and percent ground cover and method used to 
determine ground cover

10

Location and description of all potential pollution sources including but not limited to: disturbed and 
stored soils; vehicle tracking; management of contaminated soils; loading and unloading 
operations; outdoor storage of materials; vehicle and equipment maintenance and fueling; 
significant dust generating process; routine maintenance activities involving fertilizers, pesticides, 
herbicides, detergents, fuels, solvents, oils, etc.; on-site waste management; concrete 
truck/equipment washing; dedicated asphalt, concrete batch plants and masonry mixing stations; 
non-industrial waste such as trash and portable toilets

11 Material handling to include spill prevention and response plan and procedures

12 Spill prevention and pollution controls for dedicated batch plants

13 Other SW pollutant control measures to include waste disposal and off-site soil tracking

14 Location and description of any anticipated allowable non-stormwater discharge (ground water, 
springs, irrigation, discharge covered by CDPHE Low Risk Guidance, etc.)

15 Name(s) of ultimate receiving waters; size, type and location of stormwater outfall or storm sewer 
system discharge

16 Description of all stream crossings located within the project area or statement that no streams 
cross the project area
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3275 Akers Drive
Colorado Springs, CO 80922
Phone 719-520-6460
Fax 719-520-6879 
www.elpasoco.com

Revised: October 2021 Applicant EPC
EPC Project Number:     

17 SWMP Map to include:

17a construction site boundaries

17b flow arrows to depict stormwater flow directions

17c all areas of disturbance

17d areas of cut and fill

17e areas used for storage of building materials, soils (stockpiles) or wastes

17f location of any dedicated asphalt / concrete batch plants

17g location of all structural control measures

17h location of all non-structural control measures

22
Description of Final Stabilization and Long-term Stormwater Quality (describe nonstructural and 
structural measures to control SW pollutants after construction operations have been completed, 
including detention, water quality control measure etc.)

17i springs, streams, wetlands and other surface waters, including areas that require maintenance 
of pre-existing vegetation within 50 feet of a receiving water

18 Narrative description of all structural control measures to be used.  Modifications to EPC standard 
control measures must meet or exceed County-approved details

19 Description of all non-structural control measures to be used including seeding, mulching, 
protection of existing vegetation, site watering, sod placement, etc.

20 Technical drawing details for all control measure installation and maintenance; custom or other 
jurisdiction's details used must meet or exceed EPC standards

21 Procedure describing how the SWMP is to be revised

b Erosion and Stormwater Quality Control Permit (ESQCP)  (signed)

26
If this project relies on control measures owned or operated by another entity, a documented 
agreement must be included in the SWMP that identifies location, installation and design 
specifications, and maintenance requirements and responsibility of the control measure(s)

Please note: all items above must be addressed.  If not applicable, explain why, simply 
identifying “not applicable” will not satisfy CDPHE requirement of explanation.

2. ADDITIONAL REPORTS/PERMITS/DOCUMENTS

a Grading and Erosion Control Plan (signed)

23 Specification that final vegetative cover density is to be 70% of pre-disturbed levels

24 Outline of permit holder inspection procedures to install, maintain, and effectively operate control 
measures to manage erosion and sediment

25 Record keeping procedures identified to include signature on inspection logs and location of SWMP 
records on-site
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c

3. APPLICANT COMMENTS

a

b

4. CHECKLIST REVIEW CERTIFICATIONS

a

Applicant: 
The Stormwater Management Plan was prepared under my direction and supervision and is correct 
to the best of my knowledge and belief. Said Plan has been prepared according to the criteria 
established by the County and State for Stormwater Management Plans. 

______________________________________ _______________
Engineer of Record and/or                                        Date
Qualified Stormwater Manager Signature

b

Review Engineer:
The Stormwater Management Plan was reviewed and found to meet the checklist requirements 
except where otherwise noted or allowed by an approved deviation request. 

______________________________________ _______________
Review Engineer                                                       Date
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