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Statements and 
Acknowledgments

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 letter report  has been prepared
according  to  the  criteria  established  by  the  County  for  drainage  reports  and  said  report  is  in
conformity with the applicable master plan of the drainage basin.  I  accept responsibility for any
liability caused by any negligent acts, errors or omissions on my part in preparing this report.

_________________________________________________ _________________
Charles C. Crum, P.E. Colorado No. 13348 Date
For and on Behalf of MVE, Inc.

Developer's Statement

I,  the  owner/developer  have  read  and  will  comply  with  all  of  the  requirements  specified  in  this
drainage report and plan.

_________________________________________________ _________________
Date

Jerry Sombers
5565 Piedra Vista
Colorado Springs, CO  80908

El Paso County

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

_________________________________________________ _________________
Joshua Palmer, P.E., Date
County Engineer / ECM AdministratorDrainage Letter

Charles Crum
CCC Stamp & Date



|Drainage Letter
This Drainage Letter Report for Tract 5, Valley Gardens has been prepared in accordance
with Section 4.5 Small Subdivision Drainage Report Format of the Drainage Criteria Manual
for the City of Colorado Springs & El Paso County, Colorado. Said Report is in support of
the  proposed  Site  Development  Plan  on  Tract  5  Valley  Gardens,  El  Paso  County
Assessor's  schedule  number  64283-01-005,  El  Paso County,  Colorado.   The letter  and
enclosed  hydrologic  calculations  are  concerned  with  the  existing  and  developed  storm
water runoff from the site which will remain relatively unchanged.

A Vicinity Map has been included for readers reference.  The site borders Janitell Road on
the northwest, Tract 4, Valley Gardens on the southwest,  Tract 11, Valley Gardens, on the
northeast, and an unplatted Tract of land on the southeast.  Said Tract 5 is located about
300' to the  southwest of East Las Vegas Street and contains  5.35 acres.  The property is
zoned  M1 (General Industrial and Manufacturing Activities) which is an obsolete Zone.

Tract  5,  Valley  Gardens is  situate in  the  Spring  Creek Drainage  Basin.   Fees are  not
required for a Site Development Plan. 

The site generally slopes from northeast to southwest about 1 to 3 percent (%).  The site
area has one building (13,200 SF),  entrance drives,  parking & sidewalks,  along with  a
concrete storage area slab (19,200 SF).  The remainder of the site consists of sandy/gravel
surface  with  no  native  grasses  and  is  used  for  general  industrial  and  manufacturing
activities. 

General existing drainage characteristics of the site will not change due to the construction
of the 22,500 SF Office Warehouse.  The minor increases in storm runoff from the site
negligible and will nave no discernible effect on the property or adjacent properties.   Offsite
flows entering said Tract 5 are from the adjacent  Tract  4.    Reference is  made to the
Drainage Letter for Janitel RV Storage, Tract 4, Valley Gardens, dated September 17, 2014
by Oliver Watts, Consulting Engineer, Inc.  M.V.E., Inc. calculated stormwater flows are a
little less then than the stormwater projected flows from said Tract 4 in the 'Watts' Drainage
Letter. 

The current Flood Insurance Study of the region includes the Flood Insurance Rate Map
(FIRM),  effective  December  7,  2018.   The  project  site  is  included  in  Map  Number
08041C0375 G of the FIRM for El Paso County, Colorado.  According to the FIRM, the
subject site is not included in a FEMA designated Special Flood Hazard Area (SFHA).  A
portion of the current FIRM (Flood Insurance Rate Map) with the site delineated is included
with this report.

According  to  the Soil  Survey of  El  Paso  County  Area,  Colorado  by  the  United  States
Natural Resource Conservation Service, the soil of the site is Blakeland loamy sand (map
unit 8), which is part of hydrologic soil group A.  The Blakeland loamy sand soil is Sandy
and Sandy Loam and somewhat excessively drained.  A portion of the  Soil Survey Map is
included with this report.

Hydrologic analysis for both existing and developed conditions of the site were performed
according to the Rational Method.  Q = CAi where:

Q = Peak runoff rate in cubic feet per second ( cfs )
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C = Runoff coefficient

i = average rainfall intensity in inches per hour 

A = drainage area in acres

Analysis was completed in accordance with said Drainage Criteria Manual for the City of
Colorado Springs & El Paso County, Colorado.  Peak runoff flow rates were calculated for
the 5-year and 100-year rainfall recurrence intervals for both existing and future developed
conditions. 

EXISTING CONDITIONS 

Basin OS-A, situated in Tract 4, Valley Gardens having an area of 1.30 acres and 69%
imperviousness draining southwesterly as overland flow onto the Tract 5, Valley Gardens
from  the  northeast.  Tract  4  will  remain  the  same  as  existing  conditions  because  no
construction is proposed in that basin with it being a developed Industrial Tract.  Runoff
discharges from Basin OS-A at Design Point 1 (DP1) will remain unchanged at Q5 = 3.2
cfs and Q100 = 6.5 cfs.  

Basin  EX-A, situated in the western 1/3 of said Tract 4 having an area of 2.16 acres  and
84% imperviousness drains southwesterly as overland flow onto Tract 11, Valley Gardens
from the northeast, with existing conditions of being developed as an Industrial use with an
Office/Warehouse and paved drives & parking.  The existing developed runoff is Q5 = 6.6
cfs and Q100 = 12.6 cfs.  Basin OS-A combines with Basin EX-A and the combined flows at
existing Design Point 2 (DP2) will be Q5 = 8.6 cfs and Q100 = 16.9 cfs.

Basin  EX-B, situated in the eastern 2/3 of said Tract 4 having an area of 3.20 acres  and
80.0% imperviousness drains southwesterly as overland flow onto Tract 11, Valley Gardens
and  to  the  adjacent  unplatted  parcel  of  ground  (El  Paso  County  Assessor's  schedule
number 64283-00-043) from the northeast, with existing conditions of being developed as an
Industrial storage area use.  The existing developed runoff at Design Point 3 (DP3) is Q5 =
7.5 cfs and Q100 = 14.9 cfs.  Basin OS-BC will not combine with Basin EX-B as a 1'  high
earthen berm will be constructed along the Tract 5 boundary for 300' northwesterly from the
common corner of said Tracts 4 & 5.   

Basin OS-BC, situated in Tract 5, Valley Gardens having an area of 3.84 acres and 82%
imperviousness drains southwesterly as overland flow with the majority of the overland flow
draining as overland flow unto  the adjacent unplatted parcel of ground (El Paso County
Assessor's schedule number 64283-00-043).  The intent of said Drainage Letter for Janitel
RV Storage, Tract 4, Valley Gardens, dated September 17, 2014 was for no storm water to
enter said Tract 5 in this area.  Tract 4 will remain the same as existing conditions because
no construction is likely in that basin with it  being a developed Industrial Tract.   Runoff
discharges from Basin OS-A at Design Point 4 (DP4) will remain unchanged at Q5 = 9.9
cfs and Q100 = 19.4 cfs. 

The  Existing Drainage Map depicts  the existing  topographic  mapping,  drainage  basin
delineations, drainage patterns, and runoff quantities with a data table including drainage
areas and flow rates which is attached for readers reference.

DEVELOPED CONDITIONS

Basin OS-A, situated in Tract 4, Valley Gardens having an area of 1.30 acres and 69.3%
imperviousness draining southwesterly as overland flow onto the Tract 5, Valley Gardens

61195 Drainage Letter Report.odt



   3

from  the  northeast.  Tract  4  will  remain  the  same  as  existing  conditions  because  no
construction is proposed in that basin with it being a developed Industrial Tract.  Runoff
discharges from Basin OS-A at Design Point  (DP1) will remain unchanged at Q5 = 3.2 cfs
and Q100 = 6.5 cfs.   

Basin  PP-A, situated in the western 1/3 of said Tract 4 having an area of 2.16 acres  and
83.5% imperviousness drains southwesterly as overland flow onto Tract 11, Valley Gardens
from the northeast, with existing conditions of being developed as an Industrial use with an
Office/Warehouse and paved drives & parking.  The existing developed runoff is Q5 = 6.6
cfs and Q100 = 12.6 cfs.  Basin OS-A combines with Basin PP-A and the combined flows at
existing Design Point 2 (DP2) will be Q5 = 8.6 cfs and Q100 = 16.9 cfs.

 

Basin  PP-B, situated in the eastern 2/3 of said Tract 4 having an area of 3.20 acres  and
86% imperviousness drains southwesterly into the proposed parking area drive.  The flows
continue  as  shallow  channel  flows  in  the  parking  area  drive  and  continue  around  the
northeasterly & southwesterly ends of the proposed Office/warehouse via internal drives.
These flows include roof top flows combining in the storage area.  A portion of the storage
area will be utilized as the ponding area for the  Full Spectrum Extended Detention Basin
(FS-EDB).  All flows from Basin PP-B are captured in said FS-EDB and no other Basins
contribute to  Basin PP-B.  Basin OS-BC will not combine with Basin EX-B as a 1'  high
earthen berm will be constructed along the Tract 5 boundary for 300' northwesterly from the
common corner of said Tracts 4 & 5.  The FS-EDB will have concrete block walls on the
northeast, southeast, and southwest sides just inside said Tract 5 boundaries.  The outlet
for the  FS-EDB will  be located at the southwest corner of said Tract 5. Outlet flows will
continue to Fountain Creek.    Further description of the outlet structure is expanded in the
following   Drainage Facilities  section. This  portion  of  Tract  4,  Valley  Gardens  will  be
developed as an Industrial use with an additional Office/Warehouse, Landscaping, drives,
paved parking, and a FS-EDB.  Flows at existing Design Point 3 (DP3) will be Q5 = 7.9 cfs
and Q100 = 15.1cfs.

Basin OS-BC, situated in Tract 5, Valley Gardens having an area of 3.84 acres and 82%
imperviousness drains southwesterly as overland flow with the majority of the overland flow
draining as overland flow unto  the adjacent unplatted parcel of ground (El Paso County
Assessor's schedule number 64283-00-043). Basin OS-BC will not combine with Basin EX-
B as a  1'   high earthen berm will  be  constructed along the Tract  5 boundary for  100'
northwesterly from the proposed end of the proposed block wall which is being extended
northwesterly from the common corner of said Tracts 4 & 5.  The intent of said Drainage
Letter for Janitel RV Storage, Tract 4, Valley Gardens, dated September 17, 2014 was for
no storm water to enter said Tract 5 in this area.  Tract 4 will remain the same as existing
conditions because no construction is likely in that basin with it being a developed Industrial
Tract.  Runoff discharges from Basin OS-A at Design Point 4 (DP4) will remain unchanged
at Q5 = 9.9 cfs and Q100 = 19.4 cfs. 

The Proposed Drainage Map depicts the existing topographic mapping, proposed grading,
proposed building,  proposed  pavement,  drainage  basin  delineations,  drainage  patterns,
and runoff  quantities with a data table including drainage areas and flow rates which is
attached for readers reference.  

DRAINAGE FACILITIES

The proposed interior grading, landscaping, and paved drives and parking areas will direct
the developed drainage runoff flows resulting from the proposed new development area on
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said Tract 5 to the proposed private FS-EDB.  The private FS-EDB will be a private facility,
owned and maintained by the property owner. Calculations for the drainage facilities are
included in the Appendix of this report.

The Full Spectrum Extended Detention Basin (FS-EDB) in the developed Basin PP-B will
be constructed in accordance with El Paso Counties drainage criteria.  The FS-EDB has
been designed utilizing the MHFD – Detention, Version 4.06 (July 2022).  The calculations
for the FS-EDB are included in the Appendix.  The contributed watershed area is 3.2 acres
with the watershed imperviousness of 85.6% as determined in the runoff worksheet which
is included in the  Appendix.  The total required detention volume was calculated to be
0.458 acre-feet as calculated with the Detention Basin Stage-Storage Table Builder.  The
total detention volume provided meets/exceeds said required volume.  The outlet will be a
concrete outlet  box with close-mesh grate, concrete enclosed micro-pool with protective
metal grate and 12 inch RC outlet pipe.  The Excess Urban Runoff Volume (EURV) will
drain through the box by way of an orifice plate with three orifice  holes.  The 100-year
outflows will drain through the grate top and will be limited by a restrictor plate at the 12
inch  outlet  pipe.   Pipe  outflows  will  drain  to  the  adjacent  West  Fork  Sub-Tributary  as
described above and shall be dissipated through a 3' wide x 5' long type VL rip rap pad.
Calculations for rip rap pad are included in the Appendix.  Any flows greater than the 100-
year event will overflow the pond embankment at a 23 foot wide rip rap overflow spillway
with  concrete  crest  wall  to  the  adjacent  unplatted  parcel  of  ground  (El  Paso  County
Assessor's schedule number 64283-01-00 with the overland flow continuing to the Fountain
Creek channel.  Detailed design of this drainage facility will be provided with Construction
Documents for the site.

EROSION CONTROL

During future construction, control measures (CM's) for erosion control will  be employed
based on the previously  referenced City  of  Colorado Springs  Drainage Criteria  Manual
Volume 2 and the Erosion Control Plan for the site.  During Construction a vehicle tracking
control, concrete washout area will be in place to minimize erosion from the site. The FS-
EDB  permanent  block  walls  will  be  placed  along  the  northeastern,  southeastern,  and
southwestern portions of the proposed FS-EDB with a temporary silt basin constructed at
the low end of said basin in lieu of silt fence.  This will inhibit suspended sediment from
leaving  the  site  during  construction  of  the  proposed  new development  area.   Vehicle
tracking  control  will  be  placed  at  the  northwestern  access  point  to  the  proposed  new
development area.  CM's will be utilized as deemed necessary by the contractor, engineer,
owner, or County inspector and are not limited to the measures described above.

  

WATER QUALITY ENHANSEMENT BEST MANAGEMENT PRACTICES

The Extended Detention Basin described above will provide storage for the Water Quality
Capture  Volume  (WQCV)  for  the  site.   A  Grading  and  Erosion  Control  Plan  for  the
construction of the site has been prepared in accordance with the provisions of the DCM.
Placement of construction stormwater CM's will as required by the plan will limit soil erosion
and deposition by stormwater flowing over the site.

The El Paso County Engineering Criteria Manual (Appendix I, Section I.7.2 ) requires the
consideration  of  a  “Four  Step  Process  for  receiving  water  protection  that  focuses  on
reducing runoff  volumes,  treating  the water  quality  capture  volume (WQCV),  stabilizing
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drainage ways, and implementing long term source controls”.  The Four Step Process is
incorporated in this project and the elements are discussed below.  

1) Runoff Reduction Practices are employed in this project.  Impervious surfaces have
been reduced as much as practically possible.  

2) All drainage paths on the site are stabilized with appropriate treatment. The EDB is
intended to intercept flows from the newly developed areas. Additionally, the pond
outfall will have rip rap protection.

3) The project  contains  no  potentially  hazardous  uses.  The newly  developed  area
drains into a proposed a WQCV CM.  

4) The site contains no storage of potentially harmful substances or use of potentially
harmful substances.  No Site Specific or Other Source Control CM's are required.

OPINION OF PROBABLE COST FOR DRAINAGE FACILITIES

The following cost opinion is for the construction of the required private storm water 
appurtenances which are non reimbursable. There are no public storm water facilities 
required.

Opinion of Costs – On-Site Private Permanent CM Facilities – Non Reimbursable

• 100 CY Earthwork @ $6/CY             = $   600

• Outlet Structure, & Fore bay                                               = $ 3,500

• 1 RC Flared End-section @ $210/EA             = $   210

• 1.0 tons of VL Riprap @ $97/Ton            = $      97

Sub – Total =                $ 4,407

         10% Engineering Contingency =   $    441

      GRAND TOTAL =               $ 4,848

DRAINAGE AND BRIDGE FEES

The site,  Tract  5,  Valley Gardens contains 5.35 acres and is located within the Spring
Creek Drainage Basin of Fountain Creek, El Paso Basin Number FOMO4200, which was
last studied in 1977.The present zone is M (Industrial).  A portion of Tract 5 was conveyed
to El Paso County for the Janitell Road right of way in Book 5657 at Page 231. .  

Since this Lot was previously platted and the Drainage Letter is being prepared for a Site
Development Plan no Drainage or Bridge Fees are due.

CONCLUSION

This Drainage Letter presents existing and proposed drainage conditions for the proposed
Tract 5, Valley Gardens project. The development will have negligible and inconsequential
effects on the existing site drainage and drainage conditions downstream.  The proposed
project will not, with respect to stormwater runoff, negatively impact the adjacent properties
and downstream properties. 
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Job No.:  61195 Date:

Project:  High County Crane Calcs by: CCC
Checked by:

Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Urban

Basin Land Use Characteristics
Area Runoff Coefficient %

Surface (SF) (Acres) C2 C5 C10 C25 C50 C100 Imperv.
Paved 23,958              0.55 0.89 0.9 0.92 0.94 0.95 0.96 100%
Gravel 18,731              0.43 0.57 0.59 0.63 0.66 0.68 0.7 80%
Landscaping 13,939              0.32 0.03 0.09 0.17 0.26 0.31 0.36 2%

Combined 56,628              1.30 0.57 0.60 0.64 0.68 0.70 0.73 69.3%
56628

Basin Travel Time
Shallow Channel Ground Cover

Lmax,Overland 100 ft Cv 7
L (ft) ∆Z0 (ft) S0 (ft/ft) v (ft/s) t (min) tAlt (min)

Total 300 7 - - - -
Initial Time 100 2 0.020 - 7.2 11.7 DCM Eq. 6-8

Shallow Channel 200 5 0.025 1.1 3.0 - DCM Eq. 6-9
Channelized 0.000 0.0 0.0 - V-Ditch

tc 10.2 min.

Rainfall Intensity & Runoff
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Intensity (in/hr) 3.27 4.10 4.78 5.46 6.15 6.88
Runoff (cfs) 2.4 3.2 4.0 4.8 5.6 6.5

Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) 2.4 3.2 4.0 4.8 5.6 6.5

DCM:  I = C1 * ln (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
C2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Sub-Basin OS-A Runoff Calculations (DP-1)

7/17/2024 09:13

Short Pasture/Lawns

Z:\61195\Documents\Drainage\Calcs\Hydrology\61195-Runoff Spreadsheet.xlsm
OS-A



Job No.:  61195 Date:

Project:  High County Crane Calcs by: CCC
Checked by:

Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Urban

Basin Land Use Characteristics
Area Runoff Coefficient %

Surface (SF) (Acres) C2 C5 C10 C25 C50 C100 Imperv.
Paved 17,585              0.40 0.89 0.9 0.92 0.94 0.95 0.96 100%
Gravel 130,244            2.99 0.57 0.59 0.63 0.66 0.68 0.7 80%
Landscaping 3,049                0.07 0.03 0.09 0.17 0.26 0.31 0.36 2%
Roofs 16,352              0.38 0.71 0.73 0.75 0.78 0.8 0.81 90%

Combined 167,230            3.84 0.61 0.63 0.66 0.69 0.71 0.73 81.7%
167270

Basin Travel Time
Shallow Channel Ground Cover

Lmax,Overland 100 ft Cv 20
L (ft) ∆Z0 (ft) S0 (ft/ft) v (ft/s) t (min) tAlt (min)

Total 820 16 - - - -
Initial Time 100 4 0.040 - 5.4 14.6 DCM Eq. 6-8

Shallow Channel 720 12 0.017 2.6 4.6 - DCM Eq. 6-9
Channelized 0.000 0.0 0.0 - V-Ditch

tc 10.1 min.

Rainfall Intensity & Runoff
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Intensity (in/hr) 3.29 4.12 4.81 5.50 6.18 6.92
Runoff (cfs) 7.7 9.9 12.3 14.6 16.9 19.4

Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) 7.7 9.9 12.3 14.6 16.9 19.4

DCM:  I = C1 * ln (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
C2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Sub-Basin OS-BC Runoff Calculations (DP-4)

7/17/2024 09:13

Paved areas/shallow paved swales

Z:\61195\Documents\Drainage\Calcs\Hydrology\61195-Runoff Spreadsheet.xlsm
OS-BC



Job No.:  61195 Date:

Project:  High County Crane Calcs by: CCC
Checked by:

Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Urban

Basin Land Use Characteristics
Area Runoff Coefficient %

Surface (SF) (Acres) C2 C5 C10 C25 C50 C100 Imperv.
Roofs 13,348              0.31 0.71 0.73 0.75 0.78 0.8 0.81 90%
Paved 34,737              0.80 0.89 0.9 0.92 0.94 0.95 0.96 100%
Gravel 39,801              0.91 0.57 0.59 0.63 0.66 0.68 0.7 80%
Landscaping 6,375                0.15 0.03 0.09 0.17 0.26 0.31 0.36 2%

Combined 94,261              2.16 0.67 0.69 0.72 0.75 0.77 0.79 83.5%
175385

Basin Travel Time
Shallow Channel Ground Cover

Lmax,Overland 100 ft Cv 20
L (ft) ∆Z0 (ft) S0 (ft/ft) v (ft/s) t (min) tAlt (min)

Total 522 9 - - - -
Initial Time 100 3 0.025 - 5.5 12.9 DCM Eq. 6-8

Shallow Channel 422 7 0.015 2.5 2.8 - DCM Eq. 6-9
Channelized 0.000 0.0 0.0 - V-Ditch

tc 8.3 min.

Rainfall Intensity & Runoff
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Intensity (in/hr) 3.52 4.41 5.14 5.88 6.61 7.40
Runoff (cfs) 5.1 6.6 8.0 9.6 11.0 12.6

Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) 5.1 6.6 8.0 9.6 11.0 12.6

DCM:  I = C1 * ln (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
C2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Sub-Basin EX-A Runoff Calculations

7/17/2024 09:13

Paved areas/shallow paved swales

Z:\61195\Documents\Drainage\Calcs\Hydrology\61195-Runoff Spreadsheet.xlsm
EX-A



Job No.:  61195 Date:

Project:  High County Crane Calcs by: CCC
Checked by:

Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Urban

Basin Land Use Characteristics
Area Runoff Coefficient %

Surface (SF) (Acres) C2 C5 C10 C25 C50 C100 Imperv.
Roofs 0.71 0.73 0.75 0.78 0.8 0.81 90%
Paved 0.89 0.9 0.92 0.94 0.95 0.96 100%
Gravel 139,540            3.20 0.57 0.59 0.63 0.66 0.68 0.7 80%
Landscaping -                    0.00 0.03 0.09 0.17 0.26 0.31 0.36 2%

Combined 139,540            3.20 0.57 0.59 0.63 0.66 0.68 0.70 80.0%
58417

Basin Travel Time
Shallow Channel Ground Cover

Lmax,Overland 100 ft Cv 20
L (ft) ∆Z0 (ft) S0 (ft/ft) v (ft/s) t (min) tAlt (min)

Total 653 8 - - - -
Initial Time 100 4 0.040 - 5.8 13.6 DCM Eq. 6-8

Shallow Channel 553 4 0.007 1.7 5.4 - DCM Eq. 6-9
Channelized 0.000 0.0 0.0 - V-Ditch

tc 11.2 min.

Rainfall Intensity & Runoff
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Intensity (in/hr) 3.16 3.95 4.61 5.27 5.93 6.64
Runoff (cfs) 5.8 7.5 9.3 11.1 12.9 14.9

Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) 5.8 7.5 9.3 11.1 12.9 14.9

DCM:  I = C1 * ln (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
C2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Sub-Basin EX-B Runoff Calculations (EX-DP-3)

7/17/2024 09:13

Paved areas/shallow paved swales

Z:\61195\Documents\Drainage\Calcs\Hydrology\61195-Runoff Spreadsheet.xlsm
EX-B



Job No.:  61195 Date:

Project:  High County Crane Calcs by: CCC
Checked by:

Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Urban

Basin Land Use Characteristics
Area Runoff Coefficient %

Surface (SF) (Acres) C2 C5 C10 C25 C50 C100 Imperv.
Roofs 13,348              0.31 0.71 0.73 0.75 0.78 0.8 0.81 90%
Paved 34,737              0.80 0.89 0.9 0.92 0.94 0.95 0.96 100%
Gravel 39,801              0.91 0.57 0.59 0.63 0.66 0.68 0.7 80%
Landscaping 6,375                0.15 0.03 0.09 0.17 0.26 0.31 0.36 2%

Combined 94,261              2.16 0.67 0.69 0.72 0.75 0.77 0.79 83.5%
94261

Basin Travel Time
Shallow Channel Ground Cover

Lmax,Overland 100 ft Cv 20
L (ft) ∆Z0 (ft) S0 (ft/ft) v (ft/s) t (min) tAlt (min)

Total 850 14 - - - -
Initial Time 100 8 0.080 - 3.7 14.7 DCM Eq. 6-8

Shallow Channel 750 6 0.008 1.8 7.0 - DCM Eq. 6-9
Channelized 0.000 0.0 0.0 - V-Ditch

tc 10.7 min.

Rainfall Intensity & Runoff
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Intensity (in/hr) 3.21 4.03 4.70 5.37 6.04 6.76
Runoff (cfs) 4.7 6.0 7.3 8.7 10.1 11.5

Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) 4.7 6.0 7.3 8.7 10.1 11.5

DCM:  I = C1 * ln (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
C2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Sub-Basin PP-A Runoff Calculations

7/17/2024 09:13

Paved areas/shallow paved swales

Z:\61195\Documents\Drainage\Calcs\Hydrology\61195-Runoff Spreadsheet.xlsm
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Job No.:  61195 Date:

Project:  High County Crane Calcs by: CCC
Checked by:

Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Urban

Basin Land Use Characteristics
Area Runoff Coefficient %

Surface (SF) (Acres) C2 C5 C10 C25 C50 C100 Imperv.
Roofs 22,500              0.52 0.71 0.73 0.75 0.78 0.8 0.81 90%
Paved 29,398              0.67 0.89 0.9 0.92 0.94 0.95 0.96 100%
Gravel 87,236              2.00 0.57 0.59 0.63 0.66 0.68 0.7 80%
Landscaping 406                   0.01 0.03 0.09 0.17 0.26 0.31 0.36 2%

Combined 139,540            3.20 0.66 0.68 0.71 0.74 0.76 0.77 85.6%
64806

Basin Travel Time
Shallow Channel Ground Cover

Lmax,Overland 100 ft Cv 20
L (ft) ∆Z0 (ft) S0 (ft/ft) v (ft/s) t (min) tAlt (min)

Total 850 10 - - - -
Initial Time 100 7 0.070 - 4.0 14.7 DCM Eq. 6-8

Shallow Channel 750 3 0.004 1.3 9.9 - DCM Eq. 6-9
Channelized 0.000 0.0 0.0 - V-Ditch

tc 13.9 min.

Rainfall Intensity & Runoff
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Intensity (in/hr) 2.90 3.63 4.24 4.85 5.45 6.10
Runoff (cfs) 6.1 7.9 9.6 11.4 13.2 15.1

Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) 6.1 7.9 9.6 11.4 13.2 15.1

DCM:  I = C1 * ln (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
C2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Sub-Basin PP-B Runoff Calculations (PP-DP-3)

7/17/2024 09:13

Paved areas/shallow paved swales
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Includes Basins OS-A PP-A          

Job No.:  61195 Date:

Project:  High County Crane Calcs by: CCC
Checked by:

Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Urban

Basin Land Use Characteristics       
Area Runoff Coefficient %

Surface (SF) (Acres) C2 C5 C10 C25 C50 C100 Imperv.
Roofs 13,348              0.31 0.71 0.73 0.75 0.78 0.8 0.81 90%
Paved 58,695              1.35 0.89 0.9 0.92 0.94 0.95 0.96 100%
Gravel 58,532              1.34 0.57 0.59 0.63 0.66 0.68 0.7 80%
Landscaping 20,314              0.47 0.03 0.09 0.17 0.26 0.31 0.36 2%

Combined 150,889            3.46 0.63 0.66 0.69 0.73 0.75 0.77 78.2%

Basin Travel Time
Sub-basin or Material Elev. Base or Sides

Channel Type Type L (ft) ∆Z0 (ft) Qi (cfs) Dia (ft) z:1 (ft/ft) v (ft/s) t (min)
Furthest Reach OS-A - 300 7 - - - - 10.2
Channelized-1 V-Ditch 1

  
522 9 6 0 2 4.0 2.2

Channelized-2
Channelized-3

Total 822 16

Contributing Offsite Flows  (Added to Runoff and Allowed Release, below.)
Contributing Basins/Areas

QMinor (cfs) - 5-year Storm
QMajor (cfs) - 100-year Storm

Rainfall Intensity & Runoff
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Intensity (in/hr) 3.04 3.81 4.44 5.07 5.71 6.39
Site Runoff (cfs) 6.67 8.64 10.63 12.75 14.75 16.93

OffSite Runoff (cfs) - 0.00 - - - 0.00
Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) - 8.6 - - - 16.9

DCM:  I = C1 * ln (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
C2 6.035 7.583 8.847 10.111 11.375 12.735

Notes
Runoff from Offsite basins have been assumed constant, despite additional times of concentration.

Combined Sub-Basin Runoff Calculations (PP-DP-2)

7/17/2024 09:13

1 = Man-made, Smooth, Straight tc

(min)
12.4

Z:\61195\Documents\Drainage\Calcs\Hydrology\61195-Runoff Spreadsheet.xlsm
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Includes Basins OS-A EX-A          

Job No.:  61195 Date:

Project:  High County Crane Calcs by: CCC
Checked by:

Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Urban

Basin Land Use Characteristics       
Area Runoff Coefficient %

Surface (SF) (Acres) C2 C5 C10 C25 C50 C100 Imperv.
Roofs 13,348              0.31 0.71 0.73 0.75 0.78 0.8 0.81 90%
Paved 58,695              1.35 0.89 0.9 0.92 0.94 0.95 0.96 100%
Gravel 58,532              1.34 0.57 0.59 0.63 0.66 0.68 0.7 80%
Landscaping 20,314              0.47 0.03 0.09 0.17 0.26 0.31 0.36 2%

Combined 150,889            3.46 0.63 0.66 0.69 0.73 0.75 0.77 78.2%

Basin Travel Time
Sub-basin or Material Elev. Base or Sides

Channel Type Type L (ft) ∆Z0 (ft) Qi (cfs) Dia (ft) z:1 (ft/ft) v (ft/s) t (min)
Furthest Reach OS-A - 300 7 - - - - 10.2
Channelized-1 V-Ditch 1

  
522 9 6 0 2 4.0 2.2

Channelized-2
Channelized-3

Total 822 16

Contributing Offsite Flows  (Added to Runoff and Allowed Release, below.)
Contributing Basins/Areas

QMinor (cfs) - 5-year Storm
QMajor (cfs) - 100-year Storm

Rainfall Intensity & Runoff
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Intensity (in/hr) 3.04 3.81 4.44 5.07 5.71 6.39
Site Runoff (cfs) 6.67 8.64 10.63 12.75 14.75 16.93

OffSite Runoff (cfs) - 0.00 - - - 0.00
Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) - 8.6 - - - 16.9

DCM:  I = C1 * ln (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
C2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Combined Sub-Basin Runoff Calculations (EX-DP-2)

7/17/2024 09:13

1 = Man-made, Smooth, Straight tc

(min)
12.4

Runoff from Offsite basins have been assumed constant, despite additional times of concentration.

Z:\61195\Documents\Drainage\Calcs\Hydrology\61195-Runoff Spreadsheet.xlsm
EX-DP-2



Job No.: 61195 Date:
Project: High County Crane Calcs By: CCC

Checked By:
Time of Concentration (Modified from Standard Form SF-1)

Sub- Area % L0 S0 ti L0t S0t v0sc tt L0c S0c v0c tc L tc,alt tc
Basin (Acres) C5 C100/CN Imp. (ft) (%) (min) (ft) (ft/ft) (ft/s) (min) (ft) (ft/ft) (ft/s) (min) (min) (min) (min)

OS-A 1.30 0.60 0.73 69% 100 2% 7.2 200 0.025 1.1 3.0 0 0.000 0.0 0.0 300 11.7 10.2
OS-BC 3.84 0.63 0.73 82% 100 4% 5.4 720 0.017 2.6 4.6 0 0.000 0.0 0.0 820 14.6 10.1

EX-A 2.16 0.69 0.79 84% 100 3% 5.5 422 0.015 2.5 2.8 0 0.000 0.0 0.0 522 12.9 8.3
EX-B 3.20 0.59 0.70 80% 100 4% 5.8 553 0.007 1.7 5.4 0 0.000 0.0 0.0 653 13.6 11.2

PP-A 2.16 0.69 0.79 84% 100 8% 3.7 750 0.008 1.8 7.0 0 0.000 0.0 0.0 850 14.7 10.7
PP-B 3.20 0.68 0.77 86% 100 7% 4.0 750 0.004 1.3 9.9 0 0.000 0.0 0.0 850 14.7 13.9

7/17/2024 09:13

Sub-Basin Data Overland Channelized tc CheckShallow Channel

Z:\61195\Documents\Drainage\Calcs\Hydrology\61195-Runoff Spreadsheet.xlsm
Form SF-1 Page 9



Job No.: 61195 Date:
Project: High County Crane Calcs By: CCC
Design Storm: Checked By:
Jurisdiction:

Sub-Basin and Combined Flows (Modified from Standard Form SF-2)

Sub- Area tc CA I5 Q5 tc CA I5 Q5 Slope Length Q Q Slope Mnngs Length DPipe Length v0sc tt
DP Basin (Acres) C5 (min) (Acres) (in/hr) (cfs) (min) (Acres) (in/hr) (cfs) (%) (ft) (cfs) (cfs) (%) n (ft) (in) (ft) (ft/s) (min)

DP-1 OS-A 1.30 0.60 10.2 0.78 4.10 3.2 #DIV/0! #DIV/0!
EX-A 2.16 0.69 8.3 1.49 4.41 6.6 #DIV/0! #DIV/0!

EX-DP-2 OS-A, EX-A 3.46 0.66 12.4 2.27 3.81 8.6 8.64 #DIV/0! #DIV/0!
EX-DP-3 EX-B 3.20 0.59 11.2 1.89 3.95 7.5 ###### ######
EX-DP-4 OS-BC 3.84 0.63 10.1 2.41 4.12 9.9 ###### ######

###### ######
DP-1 OS-A 1.30 0.60 10.2 0.78 4.10 3.2 #DIV/0! #DIV/0!

PP-A 2.16 0.69 10.7 1.49 4.03 6.0 ###### ######
PP-DP-2 AS-A, PP-A 3.46 0.66 12.4 2.27 3.81 8.6 8.64 ###### ######
DP-3 PP-B 3.20 0.68 13.9 2.17 3.63 7.9 #DIV/0! #DIV/0!
PP-DP-4 OS-BC 3.84 0.63 10.1 2.41 4.12 9.9 ###### ######

###### ######
###### ######
###### ######
###### ######
#DIV/0! #DIV/0!
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######

DCM:  I = C1 * ln (tc) + C2
C1:  1.5
C1:  7.583

Travel Time

7/17/2024 09:13

5-Year Storm (20% Probability)
DCM

Direct Runoff Combined Runoff Streetflow Pipe Flow

Z:\61195\Documents\Drainage\Calcs\Hydrology\61195-Runoff Spreadsheet.xlsm
Form SF-2 (Minor) Page 10



Job No.: 61195 Date:
Project: High County Crane Calcs By: CCC
Design Storm: Checked By:
Jurisdiction:

Sub-Basin and Combined Flows (Modified from Standard Form SF-2)

Sub- Area tc CA I100 Q100 tc CA I100 Q100 Slope Length Q Q Slope Mnngs Length DPipe Length v0sc tt
DP Basin (Acres) C100 (min) (Acres) (in/hr) (cfs) (min) (Acres) (in/hr) (cfs) (%) (ft) (cfs) (cfs) (%) n (ft) (in) (ft) (ft/s) (min)

DP-1 OS-A 1.30 0.73 10.2 0.94 6.88 6.5 #DIV/0! #DIV/0!
EX-A 2.16 0.79 8.3 1.71 7.40 12.6 #DIV/0! #DIV/0!

EX-DP-2 OS-A, EX-A 3.46 0.77 12.4 2.65 6.39 16.9 16.93 #DIV/0! #DIV/0!
EX-DP-3 EX-B 3.20 0.70 11.2 2.24 6.64 14.9 ###### ######
EX-DP-4 OS-BC 3.84 0.73 10.1 2.81 6.92 19.4 ###### ######

###### ######
DP-1 OS-A 1.30 0.73 10.2 0.94 6.88 6.5 #DIV/0! #DIV/0!

PP-A 2.16 0.79 10.7 1.71 6.76 11.5 ###### ######
PP-DP-2 AS-A, PP-A 3.46 0.77 12.4 2.65 6.39 16.9 16.93 ###### ######
DP-3 PP-B 3.20 0.77 13.9 2.47 6.10 15.1 #DIV/0! #DIV/0!
PP-DP-4 OS-BC 3.84 0.73 10.1 2.81 6.92 19.4 ###### ######

###### ######
###### ######
###### ######
###### ######
#DIV/0! #DIV/0!
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######
###### ######

DCM:  I = C1 * ln (tc) + C2
C1:  2.52
C1:  12.735

Streetflow

100-Year Storm (1% Probability)
DCM

Direct Runoff Combined Runoff Pipe Flow Travel Time

7/17/2024 09:13

Z:\61195\Documents\Drainage\Calcs\Hydrology\61195-Runoff Spreadsheet.xlsm
Form SF-2 (Major) Page 11



Project:

Basin ID:

Depth Increment = ft

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

Selected BMP Type = EDB MP=40.2 -- 0.50 -- -- -- 135 0.003 36 0.001

Watershed Area = 3.20 acres -- 0.80 -- -- -- 1,103 0.025 222 0.005

Watershed Length = 654 ft Top Box=42.5 -- 1.80 -- -- -- 12,018 0.276 6,782 0.156
Watershed Length to Centroid = 325 ft Spillway=43.0 -- 2.80 -- -- -- 31,295 0.718 28,439 0.653

Watershed Slope = 0.018 ft/ft -- 3.30 -- -- -- 31,295 0.718 44,086 1.012
Watershed Imperviousness = 85.60% percent -- 3.80 -- -- -- 31,295 0.718 59,734 1.371

Percentage Hydrologic Soil Group A = 0.0% percent Top of Wall=44.5 -- 4.30 -- -- -- 31,295 0.718 75,381 1.731
Percentage Hydrologic Soil Group B = 100.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --
Target WQCV Drain Time = 40.0 hours -- -- -- --

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

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.098 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.306 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.261 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 0.342 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.408 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 0.479 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 0.547 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 0.623 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.25 in.) = 0.823 acre-feet 3.25 inches -- -- -- --
Approximate 2-yr Detention Volume = 0.244 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.320 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.394 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 0.422 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 0.438 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.458 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.098 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.208 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.152 acre-feet -- -- -- --

Total Detention Basin Volume = 0.458 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 -- -- -- --

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)

61195 - 2217 Janitell Rd

Basin PP-B

MHFD-Detention, Version 4.06 (July 2022)

Volume 
(ft 3)

Volume 
(ac-ft)

Area 
(acre)

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_v4-06.xlsm, Basin 7/17/2024, 09:19 AM

Glenn Reese - EPC Stormwater
SW - Rectangle

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Revise area per my comment on the drainage map



  Project:
  Basin ID:

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

Zone 1 (WQCV) 1.57 0.098 Orifice Plate

Zone 2 (EURV) 2.21 0.208 Orifice Plate

Zone 3 (100-year) 2.51 0.152 Weir&Pipe (Restrict)

Total (all zones) 0.458
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 ft2

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 = N/A ft2

Depth at top of Zone using Orifice Plate = 2.25 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 9.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 0.80 1.60
Orifice Area (sq. inches) 0.37 0.79 2.40

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 ft2

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 = 2.30 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 2.30 N/A feet
Overflow Weir Front Edge Length = 3.00 N/A feet Overflow Weir Slope Length = 3.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 11.26 N/A
Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 6.26 N/A ft2

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 3.13 N/A ft2

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 = 0.30 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.56 N/A ft2

Outlet Pipe Diameter = 12.00 N/A inches Outlet Orifice Centroid = 0.37 N/A feet
Restrictor Plate Height Above Pipe Invert = 8.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.91 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 2.80 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.28 feet

Spillway Crest Length = 23.00 feet Stage at Top of Freeboard = 4.08 feet
Spillway End Slopes = 0.00 H:V Basin Area at Top of Freeboard = 0.72 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 1.57 acre-ft

Max Ponding Depth of Target Storage Volume = 2.53 feet Discharge at Top of Freeboard = 105.28 cfs
Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.25

CUHP Runoff Volume (acre-ft) = 0.098 0.306 0.261 0.342 0.408 0.479 0.547 0.623 0.823
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.261 0.342 0.408 0.479 0.547 0.623 0.823
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.3 0.8 1.3 2.2 2.8 3.6 5.3

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.09 0.26 0.39 0.70 0.88 1.13 1.67

Peak Inflow Q (cfs) = N/A N/A 4.3 5.6 6.4 7.8 8.9 10.3 13.5
Peak Outflow Q (cfs) = 0.0 0.1 0.1 0.1 0.4 0.9 1.4 2.3 4.3

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.1 0.3 0.4 0.5 0.6 0.8
Structure Controlling Flow = Plate Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.0 0.1 0.2 0.3 0.7
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 64 61 68 71 71 70 69 66
Time to Drain 99% of Inflow Volume (hours) = 42 70 66 74 77 77 76 76 75

Maximum Ponding Depth (ft) = 1.57 2.21 2.07 2.25 2.36 2.41 2.46 2.53 2.66
Area at Maximum Ponding Depth (acres) = 0.22 0.46 0.39 0.47 0.52 0.55 0.57 0.60 0.66

Maximum Volume Stored (acre-ft) = 0.099 0.306 0.242 0.320 0.374 0.406 0.434 0.475 0.557

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
MHFD-Detention, Version 4.06 (July 2022)

61195 - 2217 Janitell Rd
Basin PP-B

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06.xlsm, Outlet Structure 7/17/2024, 09:19 AM
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 Sheet 1 of 3
Designer:
Company:
Date:
Project:
Location:

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, Ia Ia = 85.6 %

B) Tributary Area's Imperviousness Ratio (i = Ia / 100 ) i = 0.856

C)  Contributing Watershed Area Area = 3.200  ac

D)  For Watersheds Outside of the Denver Region, Depth of Average d6 = 0.42  in
      Runoff Producing Storm

E)  Design Concept
     (Select EURV when also designing for flood control) 1

F)  Design Volume (WQCV) Based on 40-hour Drain Time VDESIGN=  ac-ft
      (VDESIGN = (1.0 * (0.91 * i3 - 1.19 * i2 + 0.78 * i) / 12 * Area )

G)  For Watersheds Outside of the Denver Region, VDESIGN OTHER= 0.095  ac-ft
      Water Quality Capture Volume (WQCV) Design Volume
      (VWQCV OTHER = (d6*(VDESIGN/0.43))

H)  User Input of Water Quality Capture Volume (WQCV) Design Volume VDESIGN USER=  ac-ft
      (Only if a different WQCV Design Volume is desired)

I)  NRCS Hydrologic Soil Groups of Tributary Watershed
       i)  Percentage of Watershed consisting of Type A Soils HSG A = %
       ii)  Percentage of Watershed consisting of Type B Soils HSG B = %
       iii)  Percentage of Watershed consisting of Type C/D Soils HSG C/D = %

J)  Excess Urban Runoff Volume (EURV) Design Volume
       For HSG A: EURVA = 1.68 * i1.28 EURVDESIGN =  ac-f t
       For HSG B: EURVB = 1.36 * i1.08

       For HSG C/D: EURVC/D = 1.20 * i1.08

K)  User Input of Excess Urban Runoff Volume (EURV) Design Volume EURVDESIGN USER=  ac-f t
      (Only if a different EURV Design Volume is desired)

2. Basin Shape: Length to Width Ratio L : W = 2.0 : 1
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)

3. Basin Side Slopes 

A)  Basin Maximum Side Slopes Z = 30.00  ft / ft
      (Horizontal distance per unit vertical, 4:1 or flatter preferred)

4. Inlet

A)  Describe means of providing energy dissipation at concentrated 
      inflow locations:

0.095
5. Forebay

A)  Minimum Forebay Volume VFMIN = 0.002  ac-ft
 (VFMIN = 2% of the WQCV)

B)  Actual Forebay Volume VF = 0.002  ac-ft

C) Forebay Depth
 (DF = 18 inch maximum) DF = 8.0  in

D) Forebay Discharge

       i) Undetained 100-year Peak Discharge Q100 = 10.30  cfs

       ii) Forebay Discharge Design Flow QF = 0.21  cfs
          (QF = 0.02 * Q100)

E) Forebay Discharge Design

F) Discharge Pipe Size (minimum 8-inches) Calculated DP = in

G) Rectangular Notch Width Calculated WN = 3.0  in

Design Procedure Form:  Extended Detention Basin (EDB)

61195 - 2217 Janitell Road

M.V.E., Inc.
July 17, 2024

Basin PP-B

TJW
UD-BMP (Version 3.07, March 2018)

Flow too small for berm w/ pipe

Choose One

Excess Urban Runoff Volume (EURV)

Choose One

Wall with Rect. Notch

Berm With Pipe

Water Quality Capture Volume (WQCV)

Wall with V-Notch Weir

UD-BMP_v3.07.xlsm, EDB 7/17/2024, 09:21 AM



 Sheet 2 of 3
Designer:
Company:
Date:
Project:
Location:

6. Trickle Channel

A)  Type of Trickle Channel

F)  Slope of Trickle Channel S = 0.0050 ft / ft

7. Micropool and Outlet Structure

A)  Depth of Micropool (2.5-feet minimum) DM = 2.5  ft

B)  Surface Area of Micropool (10 ft2 minimum) AM = 10  sq ft

C)  Outlet Type

D)  Smallest Dimension of Orifice Opening Based on Hydrograph Routing
(Use UD-Detention) Dorifice = 0.37 inches

E) Total Outlet Area Aot = 3.56 square inches

8. Initial Surcharge Volume

A)  Depth of Initial Surcharge Volume DIS = 4  in
     (Minimum recommended depth is 4 inches)

B) Minimum Initial Surcharge Volume VIS =  cu ft
    (Minimum volume of 0.3% of the WQCV)

C) Initial Surcharge Provided Above Micropool Vs= 3.3 cu ft

9. Trash Rack

A)  Water Quality Screen Open Area: At = Aot * 38.5*(e-0.095D) At = 132 square inches

Y Other (Y/N): N
N

C) Ratio of Total Open Area to Total Area (only for type 'Other') 0.60 User Ratio =

D) Total Water Quality Screen Area (based on screen type) Atotal = 221 sq. in.

E) Depth of Design Volume (EURV or WQCV) H= 1.57 feet
       (Based on design concept chosen under 1E)

F) Height of Water Quality Screen (HTR) HTR= 46.84  inches

G) Width of Water Quality Screen Opening (Wopening) Wopening = 12.0  inches VALUE LESS THAN RECOMMENDED MIN. WIDTH.
(Minimum of 12 inches is recommended) WIDTH HAS BEEN SET TO 12 INCHES.

S.S. Well Screen with 60% Open AreaB) Type of Screen (If specifying an alternative to the materials 
recommended in the USDCM, indicate "other" and enter the ratio of the total 
open are to the total screen are for the material specified.)

61195 - 2217 Janitell Road
July 17, 2024
M.V.E., Inc.

Design Procedure Form:  Extended Detention Basin (EDB)

TJW

Basin PP-B

Choose One
Orifice Plate

Other (Describe):

Choose One
Concrete

Soft Bottom

UD-BMP_v3.07.xlsm, EDB 7/17/2024, 09:21 AM



 Sheet 3 of 3
Designer:
Company:
Date:
Project:
Location:

10. Overflow Embankment

A)  Describe embankment protection for 100-year and greater overtopping:

B)  Slope of Overflow Embankment Ze = 3.00  ft / ft
      (Horizontal distance per unit vertical, 4:1 or flatter preferred) DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE

11. Vegetation

12. Access

A)  Describe Sediment Removal Procedures

Notes:

Basin PP-B
61195 - 2217 Janitell Road
July 17, 2024
M.V.E., Inc.
TJW

Design Procedure Form:  Extended Detention Basin (EDB)

Concrete Block Wall

Forebay is located in parking / storage area.

Choose One
Irrigated

Not Irrigated

UD-BMP_v3.07.xlsm, EDB 7/17/2024, 09:21 AM
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 EXISTING DRAINAGE SUMMARY TABLE

DESIGN   INCLUDED  AREA   Tc          RUNOFF
POINT   BASIN(S)   (AC) (MIN.)      Q5   Q100

    (CFS)   (CFS)

DP1   OS-A    1.30              10.2       3.2              6.5

                       EX-A                        2.16                8.3                 6.6            12.6

EX-DP-2   OS-A, EX-A    3.46     12.4        8.6    16.9

EX-DP-3    EX-B    3.20     11.2        7.5     14.9

EX-DP-4    OS-BC      3.84                10.1         9.9            19.4
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Glenn Reese - EPC Stormwater
Polygon

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
This approximate area should be shown as dirt (not gravel) and update the calcs accordingly. 

The Q5 and Q100 at DP2 and DP3 on this map will need to be revised. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
update this table per my comments on this page. 
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DESIGN   INCLUDED  AREA   Tc          RUNOFF
POINT   BASIN(S)   (AC) (MIN.)      Q5   Q100

    (CFS)   (CFS)

DP1   OS-A    1.30              10.2        3.2              6.5

                       PP-A                        2.16              10.7                 6.0             11.5

PP-DP-2   OS-A, PP-A    3.46     12.4        8.6     16.9

PP-DP-3    PP-B    3.20      13.9        7.9     15.1

PP-DP-4    OS-BC      3.84                10.1         9.9            19.4
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Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
For clarity, delineate the limits of the 31,295 sq ft of the top storage capacity on here (essentially the limits of the pond). 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
With the current proposed SDP design, no WQ treatment is being provided for this basin. As I showed with aerial screenshots on pg two of the SDP with my Review 1 comments, much of the 2 ac storage area in this basin has been covered with gravel sometime since August 2023. So WQ treatment (and detention) or exclusions is required for this area. Adding gravel counts as soil disturbance (per the definition in the MS4 Permit) and changes the imperviousness of the surface which increases runoff. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Once the existing conditions is correctly revise to show the 2ac storage area as dirt, these 8.6cfs and 16.9cfs flows will be greater than what is shown on the existing conditions map. That change will need to be accounted for. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
update this table per my comments on this page. 
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