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Approval Blocks 

 

ENGINEER’S STATEMENT: 

 
"I affirm that this report and plan for the Phase II drainage design of Dawson Trails Tract F was prepared 
by me (or under my direct supervision) in accordance with the provisions of the Town of Castle Rock 
Drainage Design and Technical Criteria for the owners thereof. I understand that the Town of Castle Rock 
does not and will not assume liability for drainage facilities designed by others." 
 
 
 
 
 
 
_________________________________________                                        
Martin Metsker, P.E.  
Colorado Professional Engineer 
License #41743  
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As Owner/Developer of land(s) identified within this report; I agree to proceed, implement and comply 
with all recommendations and requirements outlined herein. 
 
 
 
 
_________________________________________                                          

   The Garrett Companies, LLC 
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I. GENERAL LOCATION AND DESCRIPTION 

A. Site Location 

This Phase II Drainage Report provides remediation for changes in the drainage patterns resulting from 
the development of the proposed Dawson Trails Tract F, from here on known as "Site". The Site is 
approximately 12.67 acres within the Dawson Trails Filing 2 development and consists of six (6) 
proposed four-story residential buildings, a clubhouse and leasing office, a maintenance building, 
detached garages, a pool and spa, a fenced dog area, a fitness area and game lawn, and associated 
parking lots, drive aisles, sidewalks, and landscaped areas. 
 
The Site is bound on the north by Blanca Peak Parkway, on the east by Dawson Trails Boulevard, on 
the west by Dawson Plaza, and on the south by North Dawson Tributary. The Site is in the West half 
of the West half of Section 27, and the South half of the North half and the South half of Section 28, 
Township 8 South, Range 67 West of the Sixth Principal Meridian, County of Douglas, State of 
Colorado. A vicinity map for the site can be found in Appendix A. 
 

B. Description of Property 

The Site is currently undeveloped with existing native vegetation, and the land uses according to the 
approved PD are Mixed Use. The Site has naturally occurring slopes ranging from 1 to 30 percent. The 
soils within the Site primarily consist of Klutch clay loam soil, which is within the hydrologic soil group 
D. A soils map has been provided and can be found in Appendix A. 
 
The Site is not adjacent to an existing floodplain, and lies within Zone X, "Areas determined to be 
outside the 0.2% annual chance floodplain," as depicted on the FIRM Map 08035C0284G found in 
Appendix A. The Site will not propose modifications or improvements to the floodplain. The Site 
drainage will not adversely impact the surrounding existing drainage infrastructure. 

II. DRAINAGE BASINS AND SUB-BASINS 

A. Major Drainage Basins 

The Site lies within the North Dawson Tributary basin. Runoff generated within the Site will generally 
follow the drainage patterns set forth in the "Phase III Drainage Report for Dawson Trails Filing No.2" 
by EMK Consultants, approved October 2025, from here on known as “Approved Filing 2 Report”. 
Runoff will be conveyed via existing and proposed pipe networks to existing water quality Ponds D1 
and D3, which discharge to existing Regional Flood Control Pond A1 to the east. Please see the 
Proposed Drainage Map found in Appendix E of this report for basin flow information. 
 
The Approved Filing 2 Report uses two names for each of these ponds. Its construction plans and pond 
calculations call them Ponds D1 and D3, while its SWMM model and overall drainage maps label the 
same facilities “WQ Pond A3” (Pond D1) and “WQ Pond A4” (Pond D3), after the basins that drain to 
them. This report uses Ponds D1 and D3 throughout. Existing basins EX A3.1 and EX A3.2 described 
below are portions of the approved report’s basin A3, and EX A4.1 is a portion of basin A4. Site basins 
A1 through A12 in this report are unrelated to the approved report’s A-basins or Pond A1. 
 
The Site falls within Zone X, "Areas determined to be outside the 0.2% annual chance floodplain," as 
shown on FIRM Map 08035C0284G (Appendix A). The development will not change this designation. 
 

B. Minor Drainage Basin 

Minor Drainage Basins for the Site and adjacent lots have been delineated using the existing and 
proposed grading. The developed minor basins will include overland flow and storm sewer collection 
systems which will direct stormwater to existing water quality Ponds D1 and D3. The site drainage will 
not be impacted by any irrigation facilities. Minor basins have been established for the site, and are 
described below: 
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Basin A1 
Basin A1 encompasses the southwest corner of the site and is comprised of roofs, paved 
area, and landscape area. Runoff generated from this basin will flow southeast toward a 
proposed Sump Nyloplast Inlet at design point (DP) A1. Captured flows will be conveyed 
south through the proposed then existing storm infrastructure to Pond D3. If the inlet were to 
become clogged, the overflow would be directed to basin B1. 
 
 
Basin A2 
Basin A2 encompasses a portion of the southwest building's roof and landscaped area. 
Runoff generated from this basin will be conveyed to a Sump Nyloplast Inlet at design point 
(DP) A2. Captured flows will be conveyed south through the proposed then existing storm 
infrastructure to Pond D3. If the inlet were to become clogged, the overflow would be directed 
to basin A7. 

 
Basin A3 
Basin A3 encompasses a portion of the southwest building's roof. Runoff generated from this 
basin will be conveyed through roof drains to a Nyloplast inlet near design point (DP) A3. 
Captured flows will be conveyed south through the proposed then existing storm 
infrastructure to Pond D3. 
 
Basin A4 
Basin A4 encompasses a portion of the southwest building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) A4. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed 
south through the proposed then existing storm infrastructure to Pond D3. 

 
Basin A5 
Basin A5 encompasses a portion of landscaped area to the southwest of the site. Runoff 
generated from this basin will be conveyed to a Sump Nyloplast inlet at design point (DP) 
A5. Captured flows will be conveyed south through the proposed then existing storm 
infrastructure to Pond D3. If the inlet were to become clogged, the overflow would be directed 
to basin A8. 
 
Basin A6 
Basin A6 encompasses a portion of landscaped area to the southwest of the site. Runoff 
generated from this basin will be conveyed to a Sump Nyloplast inlet at design point (DP) 
A6. Captured flows will be conveyed south through the proposed then existing storm 
infrastructure to Pond D3. If the inlet were to become clogged, the overflow would be directed 
to basin A9. 
 
Basin A7 
Basin A7 encompasses the southwest corner of the parking lot and is comprised of paved 
area and landscape area. Runoff generated from this basin will flow south to a proposed 
Sump Type 16 inlet at design point (DP) A7. Captured flows will be conveyed south through 
the proposed then existing storm infrastructure to Pond D3. If the inlet were to become 
clogged, the overflow would be directed to basin A12. 
 
Basin A8 
Basin A8 encompasses the southwest corner of the parking lot and is comprised of roof, 
paved and landscape area. Runoff generated from this basin will be conveyed to the west to 
a Sump Type 16 inlet at Design Point (DP) A8. Captured flows will be conveyed south through 
the proposed then existing storm infrastructure to Pond D3. If the inlet were to become 
clogged, the overflow would be directed to basin A9. 
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Basin A9 
Basin A9 encompasses the southwest corner of the parking lot and is comprised of roof, 
paved and landscape area. Runoff generated from this basin will be conveyed to the west to 
a Sump Type 16 inlet at Design Point (DP) A9. Captured flows will be conveyed south through 
the proposed then existing storm infrastructure to Pond D3. If the inlet were to become 
clogged, the overflow would be directed to basin A8. 
 
Basin A10 
Basin A10 encompasses the southwest corner of the parking lot and is comprised of paved 
and landscape area. Runoff generated from this basin will be conveyed to the west to a Sump 
Type 16 inlet at Design Point (DP) A10. Captured flows will be conveyed south through the 
proposed then existing storm infrastructure to Pond D3. If the inlet were to become clogged, 
the overflow would be directed to basin A9. 

 
Basin A11 
Basin A11 encompasses a portion of the west building's roof. Runoff generated from this 
basin will be conveyed to a Sump Nyloplast inlet near design point (DP) A11. Captured flows 
will be conveyed south through the proposed then existing storm infrastructure to Pond D3. 
If the inlet were to become clogged, the overflow would be directed to basin A10. 
 
Basin A12 
Basin A12 encompasses the southwest corner of the parking lot and is comprised of paved 
and landscape area. Runoff generated from this basin will be conveyed to the south to a 
Sump Type 16 inlet at Design Point (DP) A12. Captured flows will be conveyed south through 
the proposed then existing storm infrastructure to Pond D3. If the inlet were to become 
clogged, the overflow would be directed to basin A7. 
 
Basin B1 
Basin B1 encompasses a portion of the southwest building's roof and landscaped area. 
Runoff generated from this basin will be conveyed to a Sump Nyloplast Inlet at design point 
(DP) B1. Captured flows will be conveyed west through the proposed then existing storm 
infrastructure to Pond D3. If the inlet were to become clogged, the overflow would be directed 
to basin A1. 
 
Basin B2 
Basin B2 encompasses a portion of the landscaped area to the west. Runoff generated from 
this basin will be conveyed to a Sump Type C Inlet at design point (DP) B2. Captured flows 
will be conveyed west through the proposed then existing storm infrastructure to Pond D3. If 
the inlet were to become clogged, the overflow would be directed to basin B1. 
 
Basin B3 
Basin B3 encompasses a portion of the west building's roof and landscaped area. Runoff 
generated from this basin will be conveyed to a Sump Nyloplast Inlet at design point (DP) 
B3. Captured flows will be conveyed west through the proposed then existing storm 
infrastructure to Pond D3. If the inlet were to become clogged, the overflow would be directed 
to basin B2. 
 
Basin B4 
Basin B4 encompasses a portion of the west building's roof. Runoff generated from this basin 
will be conveyed via the roof drains at design point (DP) B4. The roof drains will be connected 
to the subsurface storm infrastructure where captured flows will be conveyed west through 
the proposed then existing storm infrastructure to Pond D3. 
 
Basin B5 
Basin B5 encompasses a portion of the west building's roof. Runoff generated from this basin 
will be conveyed via the roof drains at design point (DP) B5. The roof drains will be connected 
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to the subsurface storm infrastructure where captured flows will be conveyed west through 
the proposed then existing storm infrastructure to Pond D3. 

 
Basin C1 
Basin C1 encompasses a portion of the west building's roof. Runoff generated from this basin 
will be conveyed via the roof drains at design point (DP) C1. The roof drains will be connected 
to the subsurface storm infrastructure where captured flows will be conveyed east through 
the proposed then existing storm infrastructure to Pond D1. 
 
Basin C2 
Basin C2 encompasses a portion of the west building's roof. Runoff generated from this basin 
will be conveyed via the roof drains at design point (DP) C2. The roof drains will be connected 
to the subsurface storm infrastructure where captured flows will be conveyed east through 
the proposed then existing storm infrastructure to Pond D1. 
 
Basin C3 
Basin C3 encompasses a portion of the west building's roof. Runoff generated from this basin 
will be conveyed via the roof drains at design point (DP) C3. The roof drains will be connected 
to the subsurface storm infrastructure where captured flows will be conveyed east through 
the proposed then existing storm infrastructure to Pond D1. 
 
Basin C4 
Basin C4 encompasses a portion of the landscaped area to the west. Runoff generated from 
this basin will be conveyed to a Sump Nyloplast Inlet at design point (DP) C4. Captured flows 
will be conveyed east through the proposed then existing storm infrastructure to Pond D1. If 
the inlet were to become clogged, the overflow would be directed to basin B3. 
 
Basin C5 
Basin C5 encompasses the west portion of the parking lot and is comprised of roof, paved, 
and landscape area. Runoff generated from this basin will be conveyed to the west to a Sump 
Type 16 inlet at Design Point (DP) C5. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin C6. 
 
Basin C6 
Basin C6 encompasses the west portion of the parking lot and is comprised of roof, paved 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type 16 inlet at Design Point (DP) C6. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin C17. 
 
Basin C7 
Basin C7 encompasses the west entry road and is comprised of paved area. Runoff 
generated from this basin will be conveyed to the east to an On-Grade Type R inlet at Design 
Point (DP) C7. Captured flows will be conveyed through the proposed then existing storm 
infrastructure to Pond D1. Bypass flows will be conveyed to basin C17 where they will be 
fully captured. 
 
Basin C8 
Basin C8 encompasses the west entry road and is comprised of paved area. Runoff 
generated from this basin will be conveyed to the east to an On-Grade Type R inlet at Design 
Point (DP) C8. Captured flows will be conveyed east through the proposed then existing 
storm infrastructure to Pond D1. Bypass flows will be conveyed to basin C18 where they will 
be fully captured. 
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Basin C9 
Basin C9 encompasses the south portion of the parking lot and is comprised of paved area. 
Runoff generated from this basin will be conveyed to the east to a Sump Type 16 inlet at 
Design Point (DP) C9. Captured flows will be conveyed east through the proposed then 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin A12. 

 
Basin C10 
Basin C10 encompasses the south portion of the parking lot and is comprised of paved area. 
Runoff generated from this basin will be conveyed to the east to a Sump Type 16 inlet at 
Design Point (DP) C10. Captured flows will be conveyed east through the proposed then 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin C11. 
 
Basin C11 
Basin C11 encompasses the south portion of the parking lot and is comprised of paved area. 
Runoff generated from this basin will be conveyed to the east to a Sump Type 16 inlet at 
Design Point (DP) C11. Captured flows will be conveyed east through the proposed then 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin C12. 
 
Basin C12 
Basin C12 encompasses the south portion of the parking lot and is comprised of paved area. 
Runoff generated from this basin will be conveyed to the east to a Sump Type 16 inlet at 
Design Point (DP) C12. Captured flows will be conveyed east through the proposed then 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin C11. 
 
Basin C13 
Basin C13 encompasses a portion of amenity center to the south and is comprised of roof, 
paved and landscape area. Runoff generated from this basin will be conveyed to the north 
to a Sump Nyloplast inlet at Design Point (DP) C13. Captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. If the inlet were to 
become clogged, the overflow would be directed to basin C14. 
 
Basin C14 
Basin C14 encompasses the south portion of the parking lot and is comprised of paved and 
landscape area. Runoff generated from this basin will be conveyed to the east to an On-
Grade Type R inlet at Design Point (DP) C14. Captured flows will be conveyed east through 
the proposed then existing storm infrastructure to Pond D1.  Bypass flows will be conveyed 
to basin C30 where they will be fully captured. 
 
Basin C15 
Basin C15 encompasses the east portion of the site, including the entry road, and is 
comprised of paved and landscape area. Runoff generated from this basin will be conveyed 
to the east to a Sump Type R inlet at Design Point (DP) C15. Captured flows will be conveyed 
east through the proposed then existing storm infrastructure to Pond D1. If the inlet were to 
become clogged, the overflow would be directed to basin C30. 
 
Basin C16 
Basin C16 encompasses the east portion of the parking lot and is comprised of roof, paved 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type 16 inlet at Design Point (DP) C16. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin C14. 
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Basin C17 
Basin C17 encompasses the east portion of the parking lot and is comprised of roof, paved 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type 16 inlet at Design Point (DP) C17. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin C16. 
 
Basin C18 
Basin C18 encompasses the north portion of the parking lot and is comprised of roof, paved 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type 16 inlet at Design Point (DP) C18. Captured flows will be conveyed through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin D18. 

 
Basin C19 
Basin C19 encompasses a portion of the amenity center to the south and is comprised of 
roof area. Runoff generated from this basin will be conveyed via the roof drains at design 
point (DP) C19. The roof drains will be connected to the subsurface storm infrastructure 
where captured flows will be conveyed east through the proposed then existing storm 
infrastructure to Pond D1. 
 
Basin C20 
Basin C20 encompasses a portion of the amenity center to the south and comprised of 
landscape area. Runoff generated from this basin will be conveyed to a Sump Nyloplast inlet 
at design point (DP) C20. The roof drains will be connected to the subsurface storm 
infrastructure where captured flows will be conveyed east through the proposed then existing 
storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow would be 
directed to basin C14. 
 
Basin C21 
Basin C21 encompasses a portion of the amenity center to the south and is comprised of 
roof area. Runoff generated from this basin will be conveyed via the roof drains at design 
point (DP) C21. The roof drains will be connected to the subsurface storm infrastructure 
where captured flows will be conveyed east through the proposed then existing storm 
infrastructure to Pond D1. 
 
Basin C22 
Basin C22 encompasses a portion of the amenity center to the south and is comprised of 
roof area. Runoff generated from this basin will be conveyed via the roof drains at design 
point (DP) C22. The roof drains will be connected to the subsurface storm infrastructure 
where captured flows will be conveyed east through the proposed then existing storm 
infrastructure to Pond D1. 
 
Basin C23 
Basin C23 encompasses a portion of the amenity center to the south and comprised of 
landscape area. Runoff generated from this basin will be conveyed to a Sump Nyloplast inlet 
at design point (DP) C23. The roof drains will be connected to the subsurface storm 
infrastructure where captured flows will be conveyed east through the proposed then existing 
storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow would be 
directed to basin C14. 
 
Basin C24 
Basin C24 encompasses a portion of the amenity center to the south and comprised of 
landscape area. Runoff generated from this basin will be conveyed to a Sump Nyloplast inlet 
at design point (DP) C24. The roof drains will be connected to the subsurface storm 
infrastructure where captured flows will be conveyed east through the proposed then existing 
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storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow would be 
directed to basin OS2. 
 
Basin C25 
Basin C25 encompasses a portion of the amenity center to the south and is comprised of 
roof area. Runoff generated from this basin will be conveyed via the roof drains at design 
point (DP) C25. The roof drains will be connected to the subsurface storm infrastructure 
where captured flows will be conveyed east through the proposed then existing storm 
infrastructure to Pond D1. 
 
Basin C26 
Basin C26 encompasses a portion of the amenity center to the south and is comprised of 
roof area. Runoff generated from this basin will be conveyed via the roof drains at design 
point (DP) C26. The roof drains will be connected to the subsurface storm infrastructure 
where captured flows will be conveyed east through the proposed then existing storm 
infrastructure to Pond D1. 
 
Basin C27 
Basin C27 encompasses a portion of the amenity center to the south and is comprised of 
landscape area. Runoff generated from this basin will be conveyed to a Sump Nyloplast inlet 
at design point (DP) C27. The roof drains will be connected to the subsurface storm 
infrastructure where captured flows will be conveyed east through the proposed then existing 
storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow would be 
directed to basin C29. 
 
Basin C28 
Basin C28 encompasses a portion of the amenity center to the south and is comprised of 
landscape and roof area. Runoff generated from this basin will be conveyed to a Sump 
Nyloplast inlet at design point (DP) C28. The roof drains will be connected to the subsurface 
storm infrastructure where captured east flows will be conveyed through the proposed then 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin C29. 
 
Basin C29 
Basin C29 encompasses the southeast portion of the parking lot and is comprised of paved 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type R inlet at Design Point (DP) C29. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin C30. 
 
Basin C30 
Basin C30 encompasses the east portion of the site including the entry road and is comprised 
of paved and landscape area. Runoff generated from this basin will be conveyed to the east 
to a Sump Type R inlet at Design Point (DP) C30. Captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. If the inlet were to 
become clogged, the overflow would be directed to basin C15. 
 
 
Basin D1 
Basin D1 encompasses the northwest portion of the parking lot and is comprised of paved 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type 16 inlet at Design Point (DP) D1. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin D10. 
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Basin D2 
Basin D2 encompasses the northwest portion of the site and is comprised of landscape area. 
Runoff generated from this basin will be conveyed to the east to a Sump Nyloplast inlet at 
Design Point (DP) D2. Captured flows will be conveyed east through the proposed then 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin D10. 
 
Basin D3 
Basin D3 encompasses a portion of the northwest building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D3. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 
 
Basin D4 
Basin D4 encompasses a portion of the northwest building and is comprised of landscape 
and roof area. Runoff generated from this basin will flow southeast toward a proposed Sump 
Nyloplast Inlet at design point (DP) D4. The roof drains will be connected to the subsurface 
storm infrastructure where captured flows will be conveyed east through the proposed then 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin D10. 
 
Basin D5 
Basin D5 encompasses a portion of the northwest building and is comprised of landscape 
and roof area. Runoff generated from this basin will flow southeast toward a proposed Sump 
Nyloplast Inlet at design point (DP) D5. The roof drains will be connected to the subsurface 
storm infrastructure where captured flows will be conveyed east through the proposed then 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin D2. 
 
Basin D6 
Basin D6 encompasses a portion of the northwest building and is comprised of landscape 
and roof area. Runoff generated from this basin will flow east toward a proposed Sump 
Nyloplast Inlet at design point (DP) D6. The roof drains will be connected to the subsurface 
storm infrastructure where captured flows will be conveyed east through the proposed then 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin D7. 
 
Basin D7 
Basin D7 encompasses a northwest portion of the site and is comprised of landscaped area. 
Runoff generated from this basin will flow east toward a proposed Sump Nyloplast Inlet at 
design point (DP) D7. The captured flow will be conveyed east through the proposed then 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin D8. 
 
Basin D8 
Basin D8 encompasses a northwest portion of the site and is comprised of landscaped area. 
Runoff generated from this basin will flow east toward a proposed Sump Nyloplast Inlet at 
design point (DP) D8. The captured flow will be conveyed east through the proposed then 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin D7. 
 
Basin D9 
Basin D9 encompasses a portion of the northwest building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D9. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 
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Basin D10 
Basin D10 encompasses a portion of the northwest building and is comprised of landscape, 
paved and roof area. Runoff generated from this basin will flow east toward a proposed Sump 
Type 16 Inlet at design point (DP) D10. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin D15. 
 
Basin D11 
Basin D11 encompasses a portion of the northwest building and is comprised of landscape, 
paved, and roof area. Runoff generated from this basin will flow east toward a proposed 
Sump Type 16 Inlet at design point (DP) D11. Captured flows will be conveyed east through 
the proposed then existing storm infrastructure to Pond D1.If the inlet were to become 
clogged, the overflow would be directed to basin D15. 
 
Basin D12 
Basin D12 encompasses a portion of the northwest building and is comprised of landscape, 
paved and roof area. Runoff generated from this basin will flow east toward a proposed Sump 
Type 16 Inlet at design point (DP) D12. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin D11. 
 
Basin D13 
Basin D13 encompasses a portion of the northwest building's roof. Runoff generated from 
this basin will be conveyed via the roof drains at design point (DP) D13. The roof drains will 
be connected to the subsurface storm infrastructure where captured flows will be conveyed 
east through the proposed then existing storm infrastructure to Pond D1. 
 
Basin D14 
Basin D14 encompasses a northwest portion of the site and is comprised of landscaped area. 
Runoff generated from this basin will flow east toward a proposed Sump Nyloplast Inlet at 
design point (DP) D14. The captured flow will be conveyed east through the proposed then 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin OS1. 
 
Basin D15 
Basin D15 encompasses the north portion of the parking lot and is comprised of paved and 
landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type 16 inlet at Design Point (DP) D15. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin D18. 
 
Basin D16 
Basin D16 encompasses a portion of the north building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D16. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 
 
Basin D17 
Basin D17 encompasses a portion of the north building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D17. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 
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Basin D18 
Basin D18 encompasses the north portion of the parking lot and is comprised of paved, roof 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type 16 inlet at Design Point (DP) D18. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin D15. 
 
Basin D19 
Basin D19 encompasses a portion of the north building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D19. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 
 
Basin D20 
Basin D20 encompasses the east portion of the parking lot and is comprised of paved and 
landscape area. Runoff generated from this basin will be conveyed to the west to a Sump 
Type 16 inlet at Design Point (DP) D20. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin C30. 
 
Basin D21 
Basin D21 encompasses the east portion of the parking lot and is comprised of paved, roof 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type 16 inlet at Design Point (DP) D21. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin D22. 
 
Basin D22 
Basin D22 encompasses the east portion of the parking lot and is comprised of paved, roof 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type 16 inlet at Design Point (DP) D22. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin D21. 
 
Basin D23 
Basin D23 encompasses the east portion of the parking lot and is comprised of paved and 
landscape area. Runoff generated from this basin will be conveyed to the west to a Sump 
Type 16 inlet at Design Point (DP) D23. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin D22. 
 
Basin D24 
Basin D24 encompasses the east portion of the parking lot and is comprised of paved, roof 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type 16 inlet at Design Point (DP) D24. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin D23. 
 
Basin D25 
Basin D25 encompasses the east portion of the parking lot and is comprised of paved, roof 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type 16 inlet at Design Point (DP) D25. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin D26. 
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Basin D26 
Basin D26 encompasses the northeast portion of the parking lot and is comprised of paved 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type 16 inlet at Design Point (DP) D26. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin D38. 
 
Basin D27 
Basin D27 encompasses a portion of the north building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D27. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 
 
Basin D28 
Basin D28 encompasses a portion of the north building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D28. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 
 
Basin D29 
Basin D29 encompasses a portion of the east building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D29. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 
 
Basin D30 
Basin D30 encompasses a portion of the east building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D30. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 
 
Basin D31 
Basin D31 encompasses a portion of the east building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D31. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 
 
Basin D32 
Basin D32 encompasses a portion of the east building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D32. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 

 
Basin D33 
Basin D33 encompasses a portion of the east building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D33. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 
 
Basin D34 
Basin D34 encompasses the east portion of the site and is comprised of paved, roof and 
landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type C inlet at Design Point (DP) D34. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin C15. 
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Basin D35 
Basin D35 encompasses a portion of the east building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D35. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 
 
Basin D36 
Basin D36 encompasses the east portion of the site and is comprised of roof and landscape 
area. Runoff generated from this basin will be conveyed to the east to a Sump Nyloplast inlet 
at Design Point (DP) D36. Captured flows will be conveyed east through the proposed then 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin D26. 
 
Basin D37 
Basin D37 encompasses a portion of the east building's roof. Runoff generated from this 
basin will be conveyed via the roof drains at design point (DP) D37. The roof drains will be 
connected to the subsurface storm infrastructure where captured flows will be conveyed east 
through the proposed then existing storm infrastructure to Pond D1. 
 
Basin D38 
Basin D38 encompasses the northeast portion of the parking lot and is comprised of paved 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type 16 inlet at Design Point (DP) D38. Captured flows will be conveyed east through the 
proposed then existing storm infrastructure to Pond D1. If the inlet were to become clogged, 
the overflow would be directed to basin D26. 
 
Basin OS1 
Basin OS1 encompasses the northern portion of the site and is comprised of roofs, paved, 
and landscape area. Runoff generated from this basin will be conveyed to the east to a Sump 
Type R inlet near Design Point (DP) OS1. Captured flows will be conveyed east through the 
existing storm infrastructure to Pond D1. If the inlet were to become clogged, the overflow 
would be directed to basin C15. 
 
Basin OS2 
Basin OS2 encompasses the southern portion of the site and is comprised of roofs, paved, 
and landscape area. Runoff generated from this basin will sheet flow south into Pond D3 
near Design Point (DP) OS2. 
 
Basin EX A4.1 
Existing basin A4.1 is a portion of the A4 subbasin delineated in the “Phase III Drainage 
Report for Dawson Trails Filing No.2" by EMK Consultants, which was approved in October 
2025. The basin sheet flows through open space and discharges into Pond D3, which 
ultimately discharges into the regional flood control Pond A1.  
 
Basin EX A3.1 
Existing basin A3.1 is a portion of the A3 subbasin delineated in the “Phase III Drainage 
Report for Dawson Trails Filing No.2" by EMK Consultants, which was approved in October 
2025. The basin sheet flows through open space until reaching the existing storm 
infrastructure, which discharges into Pond D1. Ultimately, the runoff discharges into the 
regional flood control Pond A1.  
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Basin EX A3.2 
Existing basin A3.2 is a portion of the A3 subbasin delineated in the “Phase III Drainage 
Report for Dawson Trails Filing No.2" by EMK Consultants, which was approved in October 
2025. The basin sheet flows through open space until reaching the existing storm 
infrastructure, which discharges into Pond D1. Ultimately, the runoff discharges into the 
regional flood control Pond A1.  

III. DRAINAGE DESIGN CRITERIA 

A. Regulations 

This Phase II Drainage Report is in accordance with the Town of Castle Rock Storm Drainage Design 
and Technical Criteria Manual (Reference A), and the Mile High Flood District (MHFD) Storm Drainage 
Criteria Manual (Reference B). These manuals were used as a basis of design for the site. The report 
will analyze the minor (5-year) and major (100-year) storm events. 

 
B. Drainage Studies, Master Plans, and Site Constraints 

 
The "Phase III Drainage Report for Dawson Trails Filing No.2" by EMK Consultants, was approved in 
October 2025.  This report was developed for the area within Dawson Trails Filing No.2 to the North 
of North Dawson Tributary and provides a more detailed drainage plan for the Dawson Trails Filing 
No.2 area. The report provides information on the existing topography and infrastructure that were 
created in anticipation of the full development of Dawson Trails Filing No.2. The proposed 
improvements conform with the approved report. 
 

C. Hydrology 

The Site and subsequent drainage sub-basins are less than 160 acres, so the Rational Method was 
used to determine the flow rates for the site. The sub-basins were delineated based on the existing and 
proposed topography developed for the project. Flow rates for each basin can be found in Appendix B. 

 
The intensity-frequency curves used in the Rational Method calculations were taken from the Town of 
Castle Rock’s Storm Drainage Design and Technical Criteria Manual. All drainage facilities were 
analyzed and designed for both the minor (5-year) and major (100-year) storm events. Time of 
concentration calculations were used to determine the rainfall intensity. These calculations can also be 
found in Appendix B. 

 
D. Hydraulics 

Hydraulic calculations for street and inlet capacity will be performed with final plat submittals and based  
on the design charts in Chapter 8 of the Town’s Drainage Criteria, and design spreadsheets provided  
by the Town. Hydraulic Grade Lines (HGL) will be calculated in subsequent reports and will conform to  
the Town of Castle Rock Storm Drainage Design and Technical Criteria Manual, and the Mile  
High Flood District (MHFD) Storm Drainage Criteria Manuals.  
 

E. Storage and Water Quality Enhancements 

Water quality for the Site is provided in existing Ponds D1 and D3, as designed in the Approved Filing 
2 Report. Because the Site is slightly more impervious than that report assumed, the pond calculations 
were rerun with the proposed values. The results (Appendix C) show both ponds have adequate volume 
and drain times, so no additional water quality facilities are needed. 

 
Step 1: Reduce Runoff Volume to the Maximum Extent Practicable 
 
The Site reduces runoff by directing a portion of the roof runoff to permeable areas around the buildings, 
allowing infiltration before it reaches the storm sewer. 
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Step 2: Provide Water Quality Capture Volume and Flood Control Detention Via Full-Spectrum 
Detention 
 
WQCV and EURV for the Site are provided in existing water quality Ponds D1 and D3, and 100-year 
detention in Regional Pond A1, as designed in the Approved Filing 2 Report. Basins C, D, and OS1 
drain to Pond D1, and Basins A, B, and OS2 drain to Pond D3, as shown on the Proposed Drainage 
Map. The Site slightly increases the area and imperviousness draining to Pond D1 (26.50 ac at 72.9% 
vs. 24.30 ac at 70.8%) and the imperviousness draining to Pond D3 (47.9% vs. 47.6%). Appendix C 
shows both ponds still contain the required volumes, and flows to Pond A1 stay below its design values, 
so no new water quality or detention facilities are needed. 
 
Step 3: Utilize Stream Channel Stabilization Techniques 
 
This project will not utilize any channel stabilization techniques, but a brief description of channel 
stabilization has been included. Natural stream stabilization is the practice of stabilizing a channel 
against erosion without lining a channel with concrete. The main goal of natural stream stabilization is 
to create streams and floodplains that are stable, well-vegetated, and mimic its natural state. This goal 
is just as important as improving the water quality of runoff flowing off a development site and into a 
receiving stream. 

 
Step 4: Undertake Source Control. 
 
Source control is the practice of preventing pollutants from coming into contact with stormwater runoff 
in the first place, rather than relying on downstream facilities to remove them. In accordance with 
Section 14.8 of the Town of Castle Rock Storm Drainage Design and Technical Criteria Manual, all 
new development is required to provide on-site structural and/or non-structural source controls to 
reduce the potential for illicit discharges, defined as any discharge to the municipal separate storm 
sewer that is not composed entirely of stormwater. Runoff from the Site is collected by the proposed 
and existing storm sewer systems and conveyed to the existing water quality ponds, then to Regional 
Flood Control Pond A1 and ultimately the North Dawson Tributary. Anything that is spilled, dumped, 
swept, or washed into a gutter, inlet, or landscaped drainage area on the Site will follow this same path. 
The source controls described below are therefore intended to inform and educate the property owner, 
the property management company, maintenance and landscape contractors, and residents of the 
practices that are to be implemented on the Site to protect water quality. 
 
Site Uses and Potential Pollutant Sources 
 
The Site is a multi-family residential development consisting of six (6) four-story residential buildings, a 
clubhouse and leasing office, a maintenance building, detached garages, a pool and spa, a fenced dog 
area, a fitness area and game lawn, and associated parking lots, drive aisles, sidewalks, and 
landscaped areas. The Site does not propose any of the higher-risk activities identified in Section 14.8.3 
of the Town criteria, such as outside material storage, vehicle maintenance, outside manufacturing, 
painting operations, above ground storage tanks, commercial loading and unloading areas, or fueling. 
No commercial vehicle washing facilities are proposed. The potential pollutant sources associated with 
the Site are those typical of a multi-family residential community, and include: 
 

• Pet waste from residents' dogs and other pets; 

• Fertilizers, herbicides, and pesticides applied to lawns and landscape beds; 

• Grass clippings, leaves, mulch, and other organic landscape debris; 

• Sand, salt, and de-icing chemicals from winter snow and ice management; 

• Oil, grease, antifreeze, and sediment from vehicles in parking areas, and soaps and detergents 
from resident vehicle washing; 

• Trash, recyclables, and litter from the trash compactor area and common areas; 
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• Carpet cleaning wastewater, mop water, paint, and other household cleaning or maintenance 
wastes; 

• Pool and spa water, including drain-down and filter backwash water; and 

• Wash water from power washing of buildings, walks, and parking areas. 
 
Structural Source Controls 
 
The following structural source controls are proposed for the Site and are shown on the Site 
Improvement Plan and Landscape Plans: 
 

• Proper Sanitary Sewer Connections. Per Section 14.8.2, no direct non-stormwater connections 
to the storm sewer system are proposed. All sanitary fixtures within the residential buildings, 
clubhouse, and maintenance building will be connected to the sanitary sewer system. Drain-down 
and filter backwash water from the pool and spa shall be discharged to the sanitary sewer and shall 
not be connected or discharged to the storm sewer system. Only roof drains, storm inlets, and other 
stormwater conveyance elements will be connected to the storm sewer. 

• Trash Compactor. Refuse for the Site will be collected in a central trash compactor located on a 
heavy-duty concrete pad, with details per the architectural plans. Consolidating refuse in a single 
compactor limits the number of locations where trash and litter can be exposed to stormwater 
runoff. 

• Designated Dog Area. Pet activity is concentrated within a fenced and gated dog area adjacent 
to the clubhouse, which includes a pet water station. Concentrating pet activity in one location 
makes pet waste easier to find and collect before it can be carried into the storm sewer system. 

• Radiant Heat Pavement. The vehicular and pedestrian concrete at the clubhouse is designed with 
radiant heat, which reduces the need for de-icing salts and chemicals in this area. 

• Landscape Mulch and Ground Cover. Shrub and ornamental grass beds will be mulched with a 
minimum 2-inch depth of shredded hardwood mulch (3-inch at perennial and annual beds), and the 
landscape includes stone cobble, decorative stone, native seed, and low-water use turf areas. 
These surfaces protect soils from erosion and reduce the irrigation and fertilizer demands of the 
landscape. 

 
Non-Structural Source Controls 
 
Non-structural source controls reduce or prevent pollution through changes in behavior and are among 
the most effective ways to protect water quality because they stop pollutants at their source. The 
property owner and management company will be responsible for implementing the following practices 
on the Site and for educating residents, staff, and contractors on their role in keeping pollutants out of 
the storm drainage system. 
 
Pet Waste Management. Pet waste contains bacteria and nutrients that are washed into the storm 
system by rain and snowmelt. Residents shall pick up after their pets immediately, including within the 
dog area, bag the waste, and dispose of it in the trash. Pet waste shall not be left on lawns, placed in 
landscape beds, or deposited in or near storm inlets. Management staff shall periodically clear any pet 
waste left in the dog area and other common areas. 
 
Fertilizer, Herbicide, and Pesticide Application. Landscape chemicals shall be applied only by 
qualified landscape contractors, at or below label rates, and only as needed based on soil analysis. 
Applications shall not be made when rain is forecast within 24 hours, when the ground is frozen, or 
when soils are saturated. Slow-release and low- or zero-phosphorus fertilizers are encouraged. 
Granular product that lands on sidewalks, curbs, or pavement shall be swept back onto the landscaped 
area and not washed into the gutter. Irrigation systems shall be regularly checked, adjusted, and 
repaired to avoid over-watering and overspray onto paved surfaces, which carries fertilizer and 
sediment into the storm system. 
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Mulching and Disposal of Leaves and Clippings. Grass clippings, leaves, and other organic debris 
decompose in storm pipes and ponds and release nutrients that degrade water quality. Clippings and 
leaves shall be bagged, composted, or mulched back into the lawn and shall never be blown or swept 
into streets, gutters, inlets, or drainage areas. Landscape beds shall be maintained at the specified 
mulch depth to limit erosion, and mulch shall be kept away from curb lines and inlets. Mulch and soil 
stockpiles shall not be stored on pavement. 
 
Snow Removal and De-Icing. Snow shall not be pushed into or piled on top of storm inlets or drainage 
swales; where practical, plowed snow should be piled on landscaped areas so that snowmelt passes 
through vegetation before reaching the storm sewer system. De-icing salts and chemicals shall be 
applied sparingly and only to walkways, entries, and drive areas where needed for safety; excess 
material shall be swept up after storm events. Salt, sand, and de-icer shall be stored indoors or in 
covered containers. Parking areas and drive aisles shall be swept at the end of the winter season to 
remove accumulated sand and debris. 
 
Vehicle Washing and Maintenance. Washing of vehicles with soaps or detergents in parking areas 
is discouraged; residents are encouraged to use commercial car washes, which treat or recycle their 
wash water. Vehicle maintenance, including oil changes and fluid replacement, is not permitted in the 
parking areas or detached garages. Vehicle leaks observed in parking areas shall be reported to 
management and cleaned up with absorbent material, which shall be disposed of in the trash, not hosed 
into the gutter. 
 
Trash, Recycling, and Litter. Residents shall place all trash inside the trash compactor and shall not 
leave bags or loose trash beside it. Bulky items and household hazardous wastes (paint, solvents, 
motor oil, batteries, electronics) shall not be left at the trash compactor and shall be taken to an 
appropriate recycling or household hazardous waste facility. Management staff shall pick up litter in 
parking lots and common areas on a regular basis. 
 
Carpet Cleaning and Household Wastewater. Carpet cleaning wastewater, mop water, and other 
cleaning solutions contain detergents and solvents and shall be disposed of in a sink, toilet, or other 
sanitary sewer drain, never in a parking lot, gutter, or storm inlet. Carpet cleaning contractors working 
on the Site shall be required to dispose of their wastewater to the sanitary sewer or haul it off-site for 
proper disposal. Paint brushes and equipment shall be cleaned in an indoor sink (water-based paints) 
or with solvents that are collected and disposed of as hazardous waste (oil-based paints). 
 
Pool and Spa Water. Pool and spa water contains chlorine and other chemicals that are harmful to 
aquatic life. Pool and spa drain-down water and filter backwash water shall be discharged to the 
sanitary sewer and shall not be pumped or drained to a parking lot, gutter, landscaped area, or storm 
inlet. Pool chemicals shall be stored indoors in their original containers. 
 
Power Washing. Power washing of buildings, walks, parking areas, and the trash compactor pad shall 
be performed without detergents where possible. Wash water containing soaps, degreasers, or 
loosened paint shall be collected and disposed of to the sanitary sewer and shall not be allowed to 
enter the storm sewer system. 
 
Spill Prevention and Response. Spills of fuel, oil, chemicals, or other pollutants shall be contained 
and cleaned up immediately using dry methods such as absorbent material, and any spill that reaches 
a storm inlet shall be reported to the Town of Castle Rock. 
 
Good Housekeeping and Preventive Maintenance. Common areas, parking lots, and outdoor 
amenity areas shall be kept clean and orderly. Maintenance materials and chemicals shall be stored 
inside the maintenance building. Storm inlets, the trash compactor area, and the dog area shall be 
routinely inspected and maintained as described below. 
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Education and Implementation 
 
The property owner and management company will be responsible for implementing the source 
controls described herein. To educate residents, information on these practices will be made available 
to residents through the leasing office, such as with the move-in information package, along with 
periodic reminders as appropriate. Landscape maintenance, snow removal, pool maintenance, and 
carpet cleaning contractors working on the Site should be made aware of the practices described in 
this section. 
 
Inspection and Maintenance 
 
In accordance with Section 14.8.7, the source controls described above require periodic inspection and 
maintenance to ensure they continue to function as intended. The property owner shall be responsible 
for routinely inspecting the trash compactor area, dog area, storm inlets, parking areas, and landscaped 
areas, and for removing trash, pet waste, sediment, and debris; maintaining landscape mulch and 
irrigation systems; and correcting any observed illicit discharges as needed. 
 
By implementing the structural and non-structural source controls described above, the potential for 
illicit discharges from the Site will be minimized, protecting the downstream water quality ponds, 
Regional Flood Control Pond A1, and the North Dawson Tributary. 

 

F. Variances from Criteria 

No variances are being requested at this time. 

IV. STORMWATER MANAGEMENT FACILITY DESIGN 

A. Stormwater Conveyance Facilities 

The site will generally follow the historic drainage patterns for the site with some minor rerouting due to 
the development of our site. Imperviousness for our proposed site is slightly more than what was 
expected in the Approved Filing 2 Report (Appendix D). Runoff generated from our site will drain 
towards the North Dawson Tributary. The proposed storm systems will tie into the existing storm system 
and outfall into the existing pond system located on the west and east sides of Dawson Trails 
Boulevard. The existing pond will outfall into the existing Regional Flood Control Pond A1.  
 

B. Stormwater Storage Facilities 

Ponds D1 and D3 capture and slowly release the WQCV and EURV. Larger storms pass over their 
spillways to Regional Pond A1, which provides 100-year detention. The existing outlet structures for 
both ponds can handle the additional imperviousness from the Site (Appendix C), and the approved 
pond calculations are included in Appendix D. 
 
The approved report assumed 9.01 acres of the Site draining to Pond D1 and 3.66 acres to Pond D3. 
With the proposed grading, 11.24 acres drain to Pond D1 and 2.84 acres to Pond D3 (Runoff Transfer 
Map, Appendix E). The 14.08-acre total includes the 12.67-acre Site plus 1.41 acres of the adjacent 
right-of-way. Both ponds drain to Pond A1, so shifting area between them does not change what Pond 
A1 receives. 
 
 

Source Pond D1 Pond D3 

Anticipated EMK Area (ac) 24.30 90.80 

Proposed Area (ac) 26.50 89.79 

Anticipated EMK 
Imperviousness 

70.8% 47.6% 

Proposed Imperviousness 72.9% 47.9% 
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Both ponds remain close to the imperviousness assumed in the Approved Filing 2 Report, as 
summarized above, and continue to function as designed. 
 
Updated pond calculations are included in Appendix C. Pond D1 requires 1.884 ac-ft of EURV, which 
ponds to 5.19 ft, just below the spillway crest at 5.20 ft (1.894 ac-ft). Pond D3 requires 4.187 ac-ft, 
which ponds to 6.82 ft, below its spillway crest at 7.25 ft. With the existing outlet structures, the WQCV 
drains in 43–45 hours and the EURV in 69 hours (D1) and 54 hours (D3), meeting MHFD drain time 
criteria. 
 
Both ponds discharge to Regional Pond A1. The approved SWMM model shows Pond A1 peaking at 
elevation 6407.36, below its spillway crest at 6407.50, and releasing 231.6 cfs, below the 235 cfs limit 
at the BNSF crossing. That model treats Ponds D1 and D3 as pass-through, assuming 96.1 cfs and 
5.46 ac-ft from the Pond D1 area and 265.1 cfs and 16.7 ac-ft from the Pond D3 area in the 100-year 
event. With the Site, Pond D1 releases 66.1 cfs from 5.31 ac-ft, and Pond D3 receives 220.1 cfs and 
15.81 ac-ft. Both are below the modeled values, so Pond A1 is not affected. 

 

C. Water Quality Enhancement Best Management Practices 

Water quality treatment is provided in existing Ponds D1 and D3 (Appendix C). Temporary sediment 
traps or other approved BMPs will treat flows in the interim condition until the future roadways are built 
out. 
 

D. Floodplain Modification 

There are no proposed modifications to the floodplain with this development. 
 

E. Additional Permitting Requirements 

No additional permits are needed with this development. 
 

F. General  

All applicable tables, figures, and charts from the referenced reports and criteria manuals used in the 
drainage design of the site can be found in Appendix D.  Additionally, excerpts from the referenced 
report have been included in the same Appendix D. 
 

G. Operation and Maintenance 

The Owner will maintain the on-site inlets, storm sewer, and roof drain connections. No new ponds are 
proposed. Ponds D1 and D3 are maintained by the metro district, and Pond A1 by the Town of Castle 
Rock, per the Approved Filing 2 Report. 

V. CONCLUSIONS 

A. Compliance with Standards 

The drainage design for Dawson Trails Tract F conforms to the Town of Castle Rock’s Storm Drainage 
Design and Technical Criteria Manual and the Mile High Flood Districts’ Drainage Criteria Manual, 
where applicable. The drainage design is in conformance with the Approved Filing 2 Report.  
 

B. Variances 

No variances are being requested at this moment.  
 

C. Drainage Concept 

The Rational Method was used to determine the developed runoff values for the minor drainage 
basins throughout the site. These basins were delineated based on the natural site topography and 
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the developed site plan. Once the runoff values were identified, storm sewer pipes and other drainage 
conveyances were designed to capture and transport runoff to existing Ponds D1 and D3 and then 
Regional Pond A1. The storm sewer system has been designed to capture the minor (5-year) and 
major (100-year) storm events. The proposed development will not have any negative impacts to the 
downstream channel. 

VI. REFERENCES 

A. Town of Castle Rock Storm Drainage Design and Technical Criteria Manual, September 

 2007, Revised June 2019. 

 

B. Drainage Criteria Manual, Volumes 1, 2, & 3, Urban Drainage and Flood Control District, 

 Volumes 1 – Originally Published September 1969, Updated May 2017; Volumes 2 – 

 Originally Published September 1969, Updated September 2017; Volume 3 – Originally 

 published September 1992, Updated April 2018. 

 

C. Phase III Drainage Report for Dawson Trails Filing No.2 by EMK Consultants, which was         

 approved in October 2025 

 

D. Public Improvement Construction Plans for Dawson Trails Filing 2 Infrastructure By EMK 

 Consultants Dated April 2025 
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Hydrologic Soil Group

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

BrD Bresser sandy loam, 
cool, 5 to 9 percent 
slopes

B 2.4 2.7%

BtE Bresser-Truckton sandy 
loams, 5 to 25 percent 
slopes

B 18.5 21.4%

Fu Fondis-Kutch 
association

C 8.7 10.1%

KuD Kutch clay loam, 4 to 8 
percent slopes

D 41.3 47.7%

RmE Renohill-Buick complex, 
5 to 25 percent slopes

D 10.0 11.5%

Sa Sampson loam B 5.6 6.5%

Totals for Area of Interest 86.5 100.0%

Hydrologic Soil Group—Castle Rock Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/9/2026
Page 3 of 4
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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—Castle Rock Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/9/2026
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HYDROLOGIC COMPUTATIONS 

 

Percent Imperviousness 

Runoff Coefficient 

Time of Concentration 

Minor Storm Rational Method 

Major Storm Rational Method 

 
 



Project Name: Dawson Trails

Prepared By: SC

Percent Impervious Calculations

Basin Id

Design 

Point

Basin Area 

(Ac)

Historic Flow 

Area

Paved Street, Roof, 

Drives, Walks Area

Newly Graded 

Areas Area

Weighted % 

Impervious

5% 95% 20%

A01 A01 0.418 0.171 0.247 50.7%

A02 A02 0.019 0.019 95.0%

A03 A03 0.114 0.114 95.0%

A04 A04 0.017 0.017 95.0%

A05 A05 0.009 0.000 0.008 21.8%

A06 A06 0.008 0.000 0.008 20.9%

A07 A07 0.113 0.079 0.034 72.3%

A08 A08 0.106 0.104 0.003 93.2%

A09 A09 0.100 0.098 0.002 93.6%

A10 A10 0.213 0.193 0.020 87.9%

A11 A11 0.019 0.019 95.0%

A12 A12 0.088 0.081 0.007 88.8%

B01 B01 0.472 0.206 0.266 52.8%

B02 B02 0.089 0.018 0.071 35.5%

B03 B03 0.106 0.027 0.079 39.2%

B04 B04 0.087 0.087 95.0%

B05 B05 0.068 0.047 0.021 71.4%

C01 C01 0.136 0.136 95.0%

C02 C02 0.017 0.017 95.0%

C03 C03 0.019 0.019 95.0%

C04 C04 0.037 0.000 0.037 20.0%

C05 C05 0.259 0.249 0.010 92.2%

C06 C06 0.296 0.265 0.031 87.2%

C07 C07 0.087 0.087 95.0%

C08 C08 0.086 0.086 95.0%

C09 C09 0.115 0.114 0.001 94.3%

C10 C10 0.090 0.088 0.002 93.1%

C11 C11 0.172 0.163 0.009 91.0%

C12 C12 0.103 0.099 0.004 91.9%

C13 C13 0.217 0.026 0.191 29.0%

C14 C14 0.681 0.601 0.081 86.1%

C15 C15 1.771 0.889 0.882 57.7%

C16 C16 0.266 0.255 0.012 91.7%

C17 C17 0.500 0.408 0.092 81.3%

C18 C18 0.255 0.246 0.009 92.3%

C19 C19 0.025 0.025 95.0%

C20 C20 0.006 0.001 0.005 26.5%

C21 C21 0.043 0.043 95.0%

C22 C22 0.041 0.041 95.0%

6/22/2026



Project Name: Dawson Trails

Prepared By: SC

Percent Impervious Calculations

Basin Id

Design 

Point

Basin Area 

(Ac)

Historic Flow 

Area

Paved Street, Roof, 

Drives, Walks Area

Newly Graded 

Areas Area

Weighted % 

Impervious

5% 95% 20%

C23 C23 0.013 0.002 0.011 28.9%

C24 C24 0.019 0.001 0.018 22.8%

C25 C25 0.028 0.028 95.0%

C26 C26 0.017 0.017 95.0%

C27 C27 0.018 0.002 0.017 26.1%

C28 C28 0.007 0.005 0.002 74.2%

C29 C29 0.142 0.129 0.013 88.4%

C30 C30 0.707 0.284 0.424 50.1%

D01 D01 0.256 0.195 0.060 77.3%

D02 D02 0.036 0.000 0.036 20.2%

D03 D03 0.034 0.034 95.0%

D04 D04 0.019 0.019 95.0%

D05 D05 0.189 0.081 0.109 52.0%

D06 D06 0.079 0.046 0.033 63.8%

D07 D07 0.021 0.000 0.021 20.0%

D08 D08 0.023 0.000 0.023 20.0%

D09 D09 0.049 0.049 95.0%

D10 D10 0.414 0.390 0.024 90.6%

D11 D11 0.158 0.155 0.003 93.5%

D12 D12 0.140 0.125 0.015 86.9%

D13 D13 0.036 0.036 95.0%

D14 D14 0.115 0.000 0.115 20.0%

D15 D15 0.247 0.239 0.008 92.4%

D16 D16 0.019 0.019 95.0%

D17 D17 0.038 0.038 95.0%

D18 D18 0.456 0.393 0.063 84.7%

D19 D19 0.114 0.114 95.0%

D20 D20 0.109 0.095 0.014 85.2%

D21 D21 0.128 0.114 0.014 86.8%

D22 D22 0.133 0.111 0.022 82.8%

D23 D23 0.209 0.000 0.191 0.018 88.6%

D24 D24 0.249 0.245 0.004 93.9%

D25 D25 0.230 0.224 0.006 93.1%

D26 D26 0.236 0.214 0.022 88.0%

D27 D27 0.017 0.017 95.0%

D28 D28 0.036 0.036 95.0%

D29 D29 0.036 0.036 95.0%

D30 D30 0.017 0.017 95.0%

D31 D31 0.136 0.136 95.0%

6/22/2026



Project Name: Dawson Trails

Prepared By: SC

Percent Impervious Calculations

Basin Id

Design 

Point

Basin Area 

(Ac)

Historic Flow 

Area

Paved Street, Roof, 

Drives, Walks Area

Newly Graded 

Areas Area

Weighted % 

Impervious

5% 95% 20%

D32 D32 0.155 0.155 95.0%

D33 D33 0.019 0.019 95.0%

D34 D34 0.136 0.079 0.057 63.5%

D35 D35 0.174 0.174 95.0%

D36 D36 0.019 0.019 95.0%

D37 D37 0.034 0.034 95.0%

D38 D38 0.054 0.052 0.001 93.0%

OS1 OS1 0.499 0.147 0.352 42.1%

OS2 OS2 0.796 0.072 0.724 26.8%

6/22/2026



Project Name: Dawson Trails

Prepared By: SC

Runoff Coefficent (C)

5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

A 0.00 0.36 0.35 0.36 0.38 0.41 0.46 0.51

A01 50.7% 0.51 B 0.00 0.42 0.41 0.38 0.41 0.47 0.57 0.61 0.66 0.45 0.39 0.45 0.50 0.60 0.64 0.69

C/D 0.42 0.45 0.39 0.45 0.50 0.60 0.64 0.69

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

A02 95.0% 0.95 B 0.00 0.02 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.02 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

A03 95.0% 0.95 B 0.00 0.11 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.11 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

A04 95.0% 0.95 B 0.00 0.02 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.02 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.12 0.12 0.12 0.13 0.16 0.21 0.28

A05 21.8% 0.22 B 0.00 0.01 0.16 0.14 0.16 0.23 0.39 0.45 0.53 0.21 0.15 0.21 0.29 0.44 0.50 0.57

C/D 0.01 0.21 0.15 0.21 0.29 0.44 0.50 0.57

A 0.00 0.12 0.11 0.12 0.13 0.15 0.20 0.27

A06 20.9% 0.21 B 0.00 0.01 0.16 0.13 0.16 0.23 0.38 0.44 0.52 0.21 0.14 0.21 0.29 0.44 0.50 0.57

C/D 0.01 0.21 0.14 0.21 0.29 0.44 0.50 0.57

A 0.00 0.57 0.55 0.57 0.59 0.61 0.64 0.67

A07 72.3% 0.72 B 0.00 0.11 0.60 0.57 0.60 0.64 0.70 0.73 0.76 0.62 0.58 0.62 0.66 0.72 0.75 0.78

C/D 0.11 0.62 0.58 0.62 0.66 0.72 0.75 0.78

A 0.00 0.79 0.77 0.79 0.80 0.82 0.82 0.84

A08 93.2% 0.93 B 0.00 0.11 0.79 0.77 0.79 0.81 0.83 0.85 0.86 0.79 0.77 0.79 0.82 0.84 0.85 0.87

C/D 0.11 0.79 0.77 0.79 0.82 0.84 0.85 0.87

A 0.00 0.79 0.77 0.79 0.80 0.82 0.82 0.84

A09 93.6% 0.94 B 0.00 0.10 0.80 0.77 0.80 0.81 0.84 0.85 0.86 0.80 0.77 0.80 0.82 0.84 0.86 0.87

C/D 0.10 0.80 0.77 0.80 0.82 0.84 0.86 0.87

A 0.00 0.73 0.71 0.73 0.75 0.77 0.78 0.79

A10 87.9% 0.88 B 0.00 0.21 0.75 0.72 0.75 0.77 0.80 0.82 0.83 0.75 0.72 0.75 0.78 0.81 0.83 0.84

C/D 0.21 0.75 0.72 0.75 0.78 0.81 0.83 0.84

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

A11 95.0% 0.95 B 0.00 0.02 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.02 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.74 0.72 0.74 0.75 0.77 0.78 0.80

A12 88.8% 0.89 B 0.00 0.09 0.75 0.73 0.75 0.77 0.81 0.82 0.84 0.76 0.73 0.76 0.78 0.82 0.83 0.85

C/D 0.09 0.76 0.73 0.76 0.78 0.82 0.83 0.85

A 0.00 0.38 0.37 0.38 0.40 0.43 0.48 0.52

B01 52.8% 0.53 B 0.00 0.47 0.43 0.40 0.43 0.48 0.58 0.62 0.67 0.47 0.41 0.47 0.52 0.61 0.65 0.70

C/D 0.47 0.47 0.41 0.47 0.52 0.61 0.65 0.70

Runoff Coefficient calculations based on MHFD Volume 1: Chapter 6, Table 6-4 equations

Basin 

Area (Ac)
Basin Id i

Weighted % 

Impervious

Soil Type 

Area
Soil Type

Runoff Coefficients, C Weighted Coefficients, C
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Project Name: Dawson Trails

Prepared By: SC

Runoff Coefficent (C)

5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Runoff Coefficient calculations based on MHFD Volume 1: Chapter 6, Table 6-4 equations

Basin 

Area (Ac)
Basin Id i

Weighted % 

Impervious

Soil Type 

Area
Soil Type

Runoff Coefficients, C Weighted Coefficients, C

A 0.00 0.23 0.22 0.23 0.24 0.28 0.33 0.39

B02 35.5% 0.35 B 0.00 0.09 0.28 0.25 0.28 0.34 0.47 0.53 0.59 0.32 0.26 0.32 0.39 0.52 0.57 0.63

C/D 0.09 0.32 0.26 0.32 0.39 0.52 0.57 0.63

A 0.00 0.26 0.25 0.26 0.28 0.31 0.36 0.42

B03 39.2% 0.39 B 0.00 0.11 0.31 0.28 0.31 0.37 0.50 0.55 0.61 0.35 0.29 0.35 0.42 0.54 0.59 0.64

C/D 0.11 0.35 0.29 0.35 0.42 0.54 0.59 0.64

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

B04 95.0% 0.95 B 0.00 0.09 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.09 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.56 0.54 0.56 0.58 0.61 0.64 0.67

B05 71.4% 0.71 B 0.00 0.07 0.59 0.56 0.59 0.63 0.70 0.73 0.76 0.62 0.57 0.62 0.66 0.72 0.75 0.78

C/D 0.07 0.62 0.57 0.62 0.66 0.72 0.75 0.78

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

C01 95.0% 0.95 B 0.00 0.14 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.14 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

C02 95.0% 0.95 B 0.00 0.02 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.02 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

C03 95.0% 0.95 B 0.00 0.02 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.02 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.11 0.10 0.11 0.12 0.14 0.20 0.27

C04 20.0% 0.20 B 0.00 0.04 0.15 0.13 0.15 0.22 0.37 0.44 0.52 0.20 0.14 0.20 0.28 0.43 0.49 0.57

C/D 0.04 0.20 0.14 0.20 0.28 0.43 0.49 0.57

A 0.00 0.78 0.76 0.78 0.79 0.81 0.81 0.83

C05 92.2% 0.92 B 0.00 0.26 0.78 0.76 0.78 0.80 0.83 0.84 0.85 0.79 0.76 0.79 0.81 0.84 0.85 0.86

C/D 0.26 0.79 0.76 0.79 0.81 0.84 0.85 0.86

A 0.00 0.72 0.70 0.72 0.74 0.76 0.77 0.79

C06 87.2% 0.87 B 0.00 0.30 0.74 0.71 0.74 0.76 0.80 0.81 0.83 0.75 0.71 0.75 0.77 0.81 0.82 0.84

C/D 0.30 0.75 0.71 0.75 0.77 0.81 0.82 0.84

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

C07 95.0% 0.95 B 0.00 0.09 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.09 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

C08 95.0% 0.95 B 0.00 0.09 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.09 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.80 0.78 0.80 0.81 0.83 0.83 0.84

C09 94.3% 0.94 B 0.00 0.11 0.80 0.78 0.80 0.82 0.84 0.85 0.86 0.80 0.78 0.80 0.83 0.85 0.86 0.87

C/D 0.11 0.80 0.78 0.80 0.83 0.85 0.86 0.87
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Project Name: Dawson Trails

Prepared By: SC

Runoff Coefficent (C)

5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Runoff Coefficient calculations based on MHFD Volume 1: Chapter 6, Table 6-4 equations

Basin 

Area (Ac)
Basin Id i

Weighted % 

Impervious

Soil Type 

Area
Soil Type

Runoff Coefficients, C Weighted Coefficients, C

A 0.00 0.79 0.77 0.79 0.80 0.82 0.82 0.84

C10 93.1% 0.93 B 0.00 0.09 0.79 0.77 0.79 0.81 0.83 0.85 0.86 0.79 0.77 0.79 0.82 0.84 0.85 0.86

C/D 0.09 0.79 0.77 0.79 0.82 0.84 0.85 0.86

A 0.00 0.76 0.74 0.76 0.78 0.79 0.80 0.82

C11 91.0% 0.91 B 0.00 0.17 0.77 0.75 0.77 0.79 0.82 0.84 0.85 0.78 0.75 0.78 0.80 0.83 0.84 0.86

C/D 0.17 0.78 0.75 0.78 0.80 0.83 0.84 0.86

A 0.00 0.77 0.75 0.77 0.79 0.80 0.81 0.83

C12 91.9% 0.92 B 0.00 0.10 0.78 0.76 0.78 0.80 0.83 0.84 0.85 0.78 0.76 0.78 0.81 0.83 0.85 0.86

C/D 0.10 0.78 0.76 0.78 0.81 0.83 0.85 0.86

A 0.00 0.18 0.17 0.18 0.19 0.22 0.27 0.34

C13 29.0% 0.29 B 0.00 0.22 0.22 0.20 0.22 0.29 0.43 0.49 0.56 0.27 0.21 0.27 0.34 0.48 0.54 0.60

C/D 0.22 0.27 0.21 0.27 0.34 0.48 0.54 0.60

A 0.00 0.71 0.69 0.71 0.73 0.75 0.76 0.78

C14 86.1% 0.86 B 0.00 0.68 0.73 0.70 0.73 0.75 0.79 0.81 0.83 0.74 0.71 0.74 0.76 0.80 0.82 0.84

C/D 0.68 0.74 0.71 0.74 0.76 0.80 0.82 0.84

A 0.00 0.43 0.41 0.43 0.44 0.48 0.52 0.56

C15 57.7% 0.58 B 0.00 1.77 0.47 0.44 0.47 0.52 0.61 0.65 0.69 0.50 0.45 0.50 0.56 0.64 0.68 0.72

C/D 1.77 0.50 0.45 0.50 0.56 0.64 0.68 0.72

A 0.00 0.77 0.75 0.77 0.79 0.80 0.81 0.82

C16 91.7% 0.92 B 0.00 0.27 0.78 0.75 0.78 0.80 0.83 0.84 0.85 0.78 0.76 0.78 0.81 0.83 0.85 0.86

C/D 0.27 0.78 0.76 0.78 0.81 0.83 0.85 0.86

A 0.00 0.66 0.64 0.66 0.68 0.70 0.72 0.74

C17 81.3% 0.81 B 0.00 0.50 0.68 0.66 0.68 0.71 0.76 0.78 0.80 0.70 0.66 0.70 0.73 0.77 0.79 0.82

C/D 0.50 0.70 0.66 0.70 0.73 0.77 0.79 0.82

A 0.00 0.78 0.76 0.78 0.79 0.81 0.81 0.83

C18 92.3% 0.92 B 0.00 0.25 0.79 0.76 0.79 0.80 0.83 0.84 0.86 0.79 0.76 0.79 0.81 0.84 0.85 0.86

C/D 0.25 0.79 0.76 0.79 0.81 0.84 0.85 0.86

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

C19 95.0% 0.95 B 0.00 0.03 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.03 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.16 0.15 0.16 0.17 0.20 0.25 0.32

C20 26.5% 0.26 B 0.00 0.01 0.20 0.18 0.20 0.27 0.42 0.48 0.55 0.25 0.19 0.25 0.33 0.47 0.52 0.59

C/D 0.01 0.25 0.19 0.25 0.33 0.47 0.52 0.59

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

C21 95.0% 0.95 B 0.00 0.04 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.04 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

C22 95.0% 0.95 B 0.00 0.04 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.04 0.81 0.79 0.81 0.83 0.85 0.86 0.87
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Project Name: Dawson Trails

Prepared By: SC

Runoff Coefficent (C)

5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Runoff Coefficient calculations based on MHFD Volume 1: Chapter 6, Table 6-4 equations

Basin 

Area (Ac)
Basin Id i

Weighted % 

Impervious

Soil Type 

Area
Soil Type

Runoff Coefficients, C Weighted Coefficients, C

A 0.00 0.18 0.17 0.18 0.19 0.22 0.27 0.34

C23 28.9% 0.29 B 0.00 0.01 0.22 0.20 0.22 0.29 0.43 0.49 0.56 0.27 0.21 0.27 0.34 0.48 0.54 0.60

C/D 0.01 0.27 0.21 0.27 0.34 0.48 0.54 0.60

A 0.00 0.13 0.12 0.13 0.14 0.17 0.22 0.29

C24 22.8% 0.23 B 0.00 0.02 0.17 0.15 0.17 0.24 0.39 0.46 0.53 0.22 0.16 0.22 0.30 0.45 0.51 0.58

C/D 0.02 0.22 0.16 0.22 0.30 0.45 0.51 0.58

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

C25 95.0% 0.95 B 0.00 0.03 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.03 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

C26 95.0% 0.95 B 0.00 0.02 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.02 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.16 0.15 0.16 0.17 0.20 0.25 0.31

C27 26.1% 0.26 B 0.00 0.02 0.20 0.17 0.20 0.27 0.41 0.47 0.55 0.25 0.19 0.25 0.32 0.47 0.52 0.59

C/D 0.02 0.25 0.19 0.25 0.32 0.47 0.52 0.59

A 0.00 0.59 0.57 0.59 0.60 0.63 0.66 0.69

C28 74.2% 0.74 B 0.00 0.01 0.62 0.59 0.62 0.66 0.71 0.74 0.77 0.64 0.60 0.64 0.68 0.73 0.76 0.79

C/D 0.01 0.64 0.60 0.64 0.68 0.73 0.76 0.79

A 0.00 0.74 0.72 0.74 0.75 0.77 0.78 0.80

C29 88.4% 0.88 B 0.00 0.14 0.75 0.72 0.75 0.77 0.80 0.82 0.84 0.76 0.73 0.76 0.78 0.81 0.83 0.85

C/D 0.14 0.76 0.73 0.76 0.78 0.81 0.83 0.85

A 0.00 0.36 0.34 0.36 0.37 0.41 0.45 0.50

C30 50.1% 0.50 B 0.00 0.71 0.40 0.37 0.40 0.46 0.56 0.61 0.66 0.44 0.38 0.44 0.50 0.60 0.64 0.69

C/D 0.71 0.44 0.38 0.44 0.50 0.60 0.64 0.69

A 0.00 0.62 0.60 0.62 0.64 0.66 0.69 0.71

D01 77.3% 0.77 B 0.00 0.26 0.65 0.62 0.65 0.68 0.73 0.76 0.79 0.66 0.62 0.66 0.70 0.75 0.77 0.80

C/D 0.26 0.66 0.62 0.66 0.70 0.75 0.77 0.80

A 0.00 0.11 0.10 0.11 0.12 0.15 0.20 0.27

D02 20.2% 0.20 B 0.00 0.04 0.15 0.13 0.15 0.22 0.38 0.44 0.52 0.20 0.14 0.20 0.28 0.43 0.49 0.57

C/D 0.04 0.20 0.14 0.20 0.28 0.43 0.49 0.57

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D03 95.0% 0.95 B 0.00 0.03 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.03 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D04 95.0% 0.95 B 0.00 0.02 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.02 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.37 0.36 0.37 0.39 0.42 0.47 0.52

D05 52.0% 0.52 B 0.00 0.19 0.42 0.39 0.42 0.48 0.58 0.62 0.67 0.46 0.40 0.46 0.51 0.61 0.65 0.70

C/D 0.19 0.46 0.40 0.46 0.51 0.61 0.65 0.70
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Project Name: Dawson Trails

Prepared By: SC

Runoff Coefficent (C)

5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Runoff Coefficient calculations based on MHFD Volume 1: Chapter 6, Table 6-4 equations

Basin 

Area (Ac)
Basin Id i

Weighted % 

Impervious

Soil Type 

Area
Soil Type

Runoff Coefficients, C Weighted Coefficients, C

A 0.00 0.49 0.47 0.49 0.50 0.53 0.57 0.61

D06 63.8% 0.64 B 0.00 0.08 0.53 0.49 0.53 0.57 0.65 0.68 0.72 0.56 0.50 0.56 0.60 0.68 0.71 0.74

C/D 0.08 0.56 0.50 0.56 0.60 0.68 0.71 0.74

A 0.00 0.11 0.10 0.11 0.12 0.14 0.20 0.27

D07 20.0% 0.20 B 0.00 0.02 0.15 0.13 0.15 0.22 0.37 0.44 0.52 0.20 0.14 0.20 0.28 0.43 0.49 0.57

C/D 0.02 0.20 0.14 0.20 0.28 0.43 0.49 0.57

A 0.00 0.11 0.10 0.11 0.12 0.14 0.20 0.27

D08 20.0% 0.20 B 0.00 0.02 0.15 0.13 0.15 0.22 0.37 0.44 0.52 0.20 0.14 0.20 0.28 0.43 0.49 0.57

C/D 0.02 0.20 0.14 0.20 0.28 0.43 0.49 0.57

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D09 95.0% 0.95 B 0.00 0.05 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.05 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.76 0.74 0.76 0.77 0.79 0.80 0.82

D10 90.6% 0.91 B 0.00 0.41 0.77 0.74 0.77 0.79 0.82 0.83 0.85 0.77 0.75 0.77 0.80 0.83 0.84 0.85

C/D 0.41 0.77 0.75 0.77 0.80 0.83 0.84 0.85

A 0.00 0.79 0.77 0.79 0.80 0.82 0.82 0.84

D11 93.5% 0.94 B 0.00 0.16 0.80 0.77 0.80 0.81 0.84 0.85 0.86 0.80 0.77 0.80 0.82 0.84 0.85 0.87

C/D 0.16 0.80 0.77 0.80 0.82 0.84 0.85 0.87

A 0.00 0.72 0.70 0.72 0.73 0.76 0.77 0.79

D12 86.9% 0.87 B 0.00 0.14 0.74 0.71 0.74 0.76 0.79 0.81 0.83 0.74 0.71 0.74 0.77 0.81 0.82 0.84

C/D 0.14 0.74 0.71 0.74 0.77 0.81 0.82 0.84

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D13 95.0% 0.95 B 0.00 0.04 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.04 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.11 0.10 0.11 0.12 0.14 0.20 0.27

D14 20.0% 0.20 B 0.00 0.11 0.15 0.13 0.15 0.22 0.37 0.44 0.52 0.20 0.14 0.20 0.28 0.43 0.49 0.57

C/D 0.11 0.20 0.14 0.20 0.28 0.43 0.49 0.57

A 0.00 0.78 0.76 0.78 0.79 0.81 0.81 0.83

D15 92.4% 0.92 B 0.00 0.25 0.79 0.76 0.79 0.80 0.83 0.84 0.86 0.79 0.76 0.79 0.81 0.84 0.85 0.86

C/D 0.25 0.79 0.76 0.79 0.81 0.84 0.85 0.86

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D16 95.0% 0.95 B 0.00 0.02 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.02 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D17 95.0% 0.95 B 0.00 0.04 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.04 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.70 0.68 0.70 0.71 0.73 0.75 0.77

D18 84.7% 0.85 B 0.00 0.46 0.72 0.69 0.72 0.74 0.78 0.80 0.82 0.73 0.69 0.73 0.75 0.79 0.81 0.83

C/D 0.46 0.73 0.69 0.73 0.75 0.79 0.81 0.83
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Project Name: Dawson Trails

Prepared By: SC

Runoff Coefficent (C)

5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Runoff Coefficient calculations based on MHFD Volume 1: Chapter 6, Table 6-4 equations

Basin 

Area (Ac)
Basin Id i

Weighted % 

Impervious

Soil Type 

Area
Soil Type

Runoff Coefficients, C Weighted Coefficients, C

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D19 95.0% 0.95 B 0.00 0.11 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.11 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.70 0.68 0.70 0.72 0.74 0.75 0.77

D20 85.2% 0.85 B 0.00 0.11 0.72 0.69 0.72 0.74 0.78 0.80 0.82 0.73 0.70 0.73 0.76 0.80 0.81 0.83

C/D 0.11 0.73 0.70 0.73 0.76 0.80 0.81 0.83

A 0.00 0.72 0.70 0.72 0.73 0.75 0.77 0.79

D21 86.8% 0.87 B 0.00 0.13 0.73 0.71 0.73 0.76 0.79 0.81 0.83 0.74 0.71 0.74 0.77 0.81 0.82 0.84

C/D 0.13 0.74 0.71 0.74 0.77 0.81 0.82 0.84

A 0.00 0.68 0.66 0.68 0.69 0.71 0.73 0.75

D22 82.8% 0.83 B 0.00 0.13 0.70 0.67 0.70 0.73 0.77 0.79 0.81 0.71 0.67 0.71 0.74 0.78 0.80 0.82

C/D 0.13 0.71 0.67 0.71 0.74 0.78 0.80 0.82

A 0.00 0.74 0.72 0.74 0.75 0.77 0.78 0.80

D23 88.6% 0.89 B 0.00 0.21 0.75 0.72 0.75 0.77 0.81 0.82 0.84 0.76 0.73 0.76 0.78 0.82 0.83 0.85

C/D 0.21 0.76 0.73 0.76 0.78 0.82 0.83 0.85

A 0.00 0.79 0.77 0.79 0.81 0.82 0.83 0.84

D24 93.9% 0.94 B 0.00 0.25 0.80 0.78 0.80 0.81 0.84 0.85 0.86 0.80 0.78 0.80 0.82 0.84 0.86 0.87

C/D 0.25 0.80 0.78 0.80 0.82 0.84 0.86 0.87

A 0.00 0.79 0.77 0.79 0.80 0.82 0.82 0.84

D25 93.1% 0.93 B 0.00 0.23 0.79 0.77 0.79 0.81 0.83 0.85 0.86 0.79 0.77 0.79 0.82 0.84 0.85 0.86

C/D 0.23 0.79 0.77 0.79 0.82 0.84 0.85 0.86

A 0.00 0.73 0.71 0.73 0.75 0.77 0.78 0.80

D26 88.0% 0.88 B 0.00 0.24 0.75 0.72 0.75 0.77 0.80 0.82 0.84 0.75 0.72 0.75 0.78 0.81 0.83 0.84

C/D 0.24 0.75 0.72 0.75 0.78 0.81 0.83 0.84

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D27 95.0% 0.95 B 0.00 0.02 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.02 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D28 95.0% 0.95 B 0.00 0.04 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.04 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D29 95.0% 0.95 B 0.00 0.04 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.04 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D30 95.0% 0.95 B 0.00 0.02 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.02 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D31 95.0% 0.95 B 0.00 0.14 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.14 0.81 0.79 0.81 0.83 0.85 0.86 0.87
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Project Name: Dawson Trails

Prepared By: SC

Runoff Coefficent (C)

5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 5-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Runoff Coefficient calculations based on MHFD Volume 1: Chapter 6, Table 6-4 equations

Basin 

Area (Ac)
Basin Id i

Weighted % 

Impervious

Soil Type 

Area
Soil Type

Runoff Coefficients, C Weighted Coefficients, C

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D32 95.0% 0.95 B 0.00 0.15 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.15 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D33 95.0% 0.95 B 0.00 0.02 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.02 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.48 0.47 0.48 0.50 0.53 0.57 0.61

D34 63.5% 0.64 B 0.00 0.14 0.52 0.49 0.52 0.57 0.65 0.68 0.72 0.55 0.50 0.55 0.60 0.67 0.71 0.74

C/D 0.14 0.55 0.50 0.55 0.60 0.67 0.71 0.74

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D35 95.0% 0.95 B 0.00 0.17 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.17 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D36 95.0% 0.95 B 0.00 0.02 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.02 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.81 0.79 0.81 0.82 0.83 0.84 0.85

D37 95.0% 0.95 B 0.00 0.03 0.81 0.79 0.81 0.82 0.85 0.86 0.87 0.81 0.79 0.81 0.83 0.85 0.86 0.87

C/D 0.03 0.81 0.79 0.81 0.83 0.85 0.86 0.87

A 0.00 0.78 0.76 0.78 0.80 0.81 0.82 0.83

D38 93.0% 0.93 B 0.00 0.05 0.79 0.77 0.79 0.81 0.83 0.85 0.86 0.79 0.77 0.79 0.82 0.84 0.85 0.86

C/D 0.05 0.79 0.77 0.79 0.82 0.84 0.85 0.86

A 0.00 0.29 0.27 0.29 0.30 0.33 0.38 0.44

OS1 42.1% 0.42 B 0.00 0.50 0.33 0.30 0.33 0.40 0.51 0.56 0.62 0.38 0.32 0.38 0.44 0.55 0.60 0.66

C/D 0.50 0.38 0.32 0.38 0.44 0.55 0.60 0.66

A 0.00 0.16 0.15 0.16 0.17 0.20 0.25 0.32

OS2 26.8% 0.27 B 0.00 0.80 0.20 0.18 0.20 0.27 0.42 0.48 0.55 0.25 0.19 0.25 0.33 0.47 0.53 0.59

C/D 0.80 0.25 0.19 0.25 0.33 0.47 0.53 0.59
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Project Name: Dawson Trails

Prepared By: SC

Comp.

(min)

A01 0.42 0.45 38 3 8.9 3.51 183 4 2.1 20.0 2.91 1.1 4.6 50.7% 18.7 5.0

A02 0.02 0.81 34 1 2.0 2.46 7 0 3.8 20.0 3.90 0.0 2.5 95.0% 9.9 5.0

A03 0.11 0.81 42 0 0.5 4.34 30 0 0.7 20.0 1.64 0.3 4.6 95.0% 10.1 5.0

A04 0.02 0.81 33 0 0.6 3.56 16 0 1.2 20.0 2.20 0.1 3.7 95.0% 10.0 5.0

A05 0.01 0.21 5 0 7.1 1.81 29 1 2.1 20.0 2.90 0.2 2.0 21.8% 22.6 5.0

A06 0.01 0.21 5 0 5.5 2.07 21 0 2.1 20.0 2.89 0.1 2.2 20.9% 22.6 5.0

A07 0.11 0.62 14 1 5.2 1.86 71 2 2.4 20.0 3.13 0.4 2.2 72.3% 14.1 5.0

A08 0.11 0.79 40 1 1.7 2.96 25 0 1.8 20.0 2.68 0.2 3.1 93.2% 10.3 5.0

A09 0.10 0.80 40 1 1.3 3.20 25 1 2.1 20.0 2.91 0.1 3.3 93.6% 10.2 5.0

A10 0.21 0.75 29 1 2.1 2.66 65 1 1.5 20.0 2.43 0.4 3.1 87.9% 11.5 5.0

A11 0.02 0.81 33 0 0.4 4.12 7 1 10.4 20.0 6.45 0.0 4.1 95.0% 9.9 5.0

A12 0.09 0.76 54 1 2.5 3.34 49 0 0.2 20.0 0.91 0.9 4.2 88.8% 11.7 5.0

B01 0.47 0.47 37 3 9.4 3.34 119 3 2.1 20.0 2.93 0.7 4.0 52.8% 17.9 5.0

B02 0.09 0.32 35 6 18.2 3.18 53 1 1.6 20.0 2.54 0.3 3.5 35.5% 20.5 5.0

B03 0.11 0.35 31 6 19.2 2.83 35 1 1.9 20.0 2.72 0.2 3.1 39.2% 19.6 5.0

B04 0.09 0.81 34 1 1.6 2.65 51 0 0.8 20.0 1.76 0.5 3.1 95.0% 10.3 5.0

B05 0.07 0.62 31 1 1.7 4.05 57 0 0.7 20.0 1.68 0.6 4.6 71.4% 14.4 5.0

C01 0.14 0.81 35 1 1.5 2.71 69 0 0.6 20.0 1.53 0.7 3.5 95.0% 10.5 5.0

C02 0.02 0.81 30 1 2.1 2.27 9 0 3.3 20.0 3.61 0.0 2.3 95.0% 9.9 5.0

C03 0.02 0.81 28 1 1.9 2.23 16 0 2.5 20.0 3.15 0.1 2.3 95.0% 9.9 5.0

C04 0.04 0.20 28 6 22.7 3.08 26 0 1.9 20.0 2.77 0.2 3.2 20.0% 22.9 5.0

C05 0.26 0.79 22 0 2.2 2.05 59 1 1.6 20.0 2.52 0.4 2.4 92.2% 10.7 5.0

C06 0.30 0.75 16 1 6.5 1.37 193 1 0.6 20.0 1.57 2.0 3.4 87.2% 13.1 5.0

C07 0.09 0.81 6 1 11.8 0.58 154 7 4.6 20.0 4.27 0.6 1.2 95.0% 10.4 5.0

C08 0.09 0.81 6 0 7.8 0.66 154 7 4.6 20.0 4.27 0.6 1.3 95.0% 10.4 5.0

C09 0.11 0.80 48 1 1.8 3.03 29 0 1.5 20.0 2.42 0.2 3.2 94.3% 10.1 5.0

C10 0.09 0.79 47 1 1.9 3.08 20 0 2.0 20.0 2.86 0.1 3.2 93.1% 10.3 5.0

NRCS 

Coeff. K

Velocity 

(FPS)

Initial or Overland Flow Time Channelized Flow Time

Elev 

Change

Slope   

(%)  (min)

(Urbanized Basins)

(min)

Percent 

Imperv.

Time of Concentration Calculations (TC)

Basin Id

Basin 

Area (Ac) C(5)

Length 

(ft)

Length 

(ft)

Elev 

Change

Slope   

(%)

MHFD Eq. 

6.5

Sub-Basin Data

𝑇𝑖 𝑇𝑡
𝑇𝑐

𝑭𝒊𝒏𝒂𝒍 𝑻𝒄

𝐓𝐜 𝐂𝐡𝐞𝐜𝐤
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Project Name: Dawson Trails

Prepared By: SC

Comp.

(min)

NRCS 

Coeff. K

Velocity 

(FPS)

Initial or Overland Flow Time Channelized Flow Time

Elev 

Change

Slope   

(%)  (min)

(Urbanized Basins)

(min)

Percent 

Imperv.

Time of Concentration Calculations (TC)

Basin Id

Basin 

Area (Ac) C(5)

Length 

(ft)

Length 

(ft)

Elev 

Change

Slope   

(%)

MHFD Eq. 

6.5

Sub-Basin Data

𝑇𝑖 𝑇𝑡
𝑇𝑐

𝑭𝒊𝒏𝒂𝒍 𝑻𝒄

𝐓𝐜 𝐂𝐡𝐞𝐜𝐤

C11 0.17 0.78 17 0 1.2 2.27 51 1 1.1 20.0 2.11 0.4 2.7 91.0% 10.9 5.0

C12 0.10 0.78 30 1 2.5 2.33 51 1 1.2 20.0 2.15 0.4 2.7 91.9% 10.7 5.0

C13 0.22 0.27 59 1 2.1 9.02 90 4 4.9 20.0 4.43 0.3 9.4 29.0% 21.6 9.4

C14 0.68 0.74 39 3 6.5 2.21 99 0 0.1 20.0 0.58 2.9 5.1 86.1% 14.1 5.1

C15 1.77 0.50 55 7 13.2 3.40 652 7 1.0 20.0 2.04 5.3 8.7 57.7% 22.4 5.0

C16 0.27 0.78 70 3 4.3 2.98 98 2 2.3 20.0 3.01 0.5 3.5 91.7% 10.9 5.0

C17 0.50 0.70 68 4 5.3 3.44 142 2 1.7 20.0 2.58 0.9 4.4 81.3% 13.1 5.0

C18 0.25 0.79 41 1 2.4 2.69 40 1 3.0 20.0 3.44 0.2 2.9 92.3% 10.5 5.0

C19 0.03 0.81 8 0 3.6 0.99 24 0 1.2 20.0 2.22 0.2 1.2 95.0% 10.0 5.0

C20 0.01 0.25 13 0 1.5 4.94 10 1 10.1 20.0 6.35 0.0 5.0 26.5% 21.5 5.0

C21 0.04 0.81 22 0 0.4 3.32 33 1 1.5 20.0 2.49 0.2 3.5 95.0% 10.0 5.0

C22 0.04 0.81 21 33 1 1.8 20.0 2.69 0.2 95.0% 10.0 10.0

C23 0.01 0.27 9 1 8.1 2.27 16 1 3.6 20.0 3.77 0.1 2.3 28.9% 21.2 5.0

C24 0.02 0.22 9 1 9.0 2.28 21 0 2.2 20.0 2.97 0.1 2.4 22.8% 22.3 5.0

C25 0.03 0.81 11 0 2.6 1.29 15 0 1.9 20.0 2.78 0.1 1.4 95.0% 9.9 5.0

C26 0.02 0.81 14 0 2.2 1.50 14 0 2.1 20.0 2.89 0.1 1.6 95.0% 9.9 5.0

C27 0.02 0.25 11 0 2.9 3.60 15 1 7.1 20.0 5.33 0.0 3.6 26.1% 21.6 5.0

C28 0.01 0.64 13 0 1.2 2.80 9 1 6.4 20.0 5.05 0.0 2.8 74.2% 13.4 5.0

C29 0.14 0.76 14 0 3.3 1.59 81 1 1.7 20.0 2.63 0.5 2.1 88.4% 11.5 5.0

C30 0.71 0.44 78 8 10.3 4.86 193 0 0.2 20.0 0.82 3.9 8.8 50.1% 22.4 8.8

D01 0.26 0.66 21 4 20.9 1.32 117 4 3.6 20.0 3.78 0.5 1.8 77.3% 13.4 5.0

D02 0.04 0.20 16 1 3.7 4.28 50 1 2.1 20.0 2.89 0.3 4.6 20.2% 23.1 5.0

D03 0.03 0.81 23 1 2.7 1.82 29 1 1.7 20.0 2.64 0.2 2.0 95.0% 10.0 5.0

D04 0.02 0.81 30 0 1.1 2.73 5 1 11.4 20.0 6.74 0.0 2.7 95.0% 9.9 5.0

D05 0.19 0.46 21 11 54.0 1.41 93 2 1.9 20.0 2.78 0.6 2.0 52.0% 17.8 5.0

D06 0.08 0.56 19 11 56.5 1.15 30 1 2.0 20.0 2.85 0.2 1.3 63.8% 15.3 5.0

D07 0.02 0.20 18 9 54.0 1.83 12 0 1.4 20.0 2.40 0.1 1.9 20.0% 22.7 5.0
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Project Name: Dawson Trails

Prepared By: SC

Comp.

(min)

NRCS 

Coeff. K

Velocity 

(FPS)

Initial or Overland Flow Time Channelized Flow Time

Elev 

Change

Slope   

(%)  (min)

(Urbanized Basins)

(min)

Percent 

Imperv.

Time of Concentration Calculations (TC)

Basin Id

Basin 

Area (Ac) C(5)

Length 

(ft)

Length 

(ft)

Elev 

Change

Slope   

(%)

MHFD Eq. 

6.5

Sub-Basin Data

𝑇𝑖 𝑇𝑡
𝑇𝑐

𝑭𝒊𝒏𝒂𝒍 𝑻𝒄

𝐓𝐜 𝐂𝐡𝐞𝐜𝐤

D08 0.02 0.20 18 8 46.7 1.93 15 0 3.2 20.0 3.58 0.1 2.0 20.0% 22.7 5.0

D09 0.05 0.81 31 0 1.1 2.82 22 0 1.3 20.0 2.32 0.2 3.0 95.0% 10.0 5.0

D10 0.41 0.77 48 1 1.7 3.39 136 2 1.4 20.0 2.35 1.0 4.4 90.6% 11.5 5.0

D11 0.16 0.80 57 2 2.8 2.94 27 0 1.0 20.0 2.04 0.2 3.2 93.5% 10.3 5.0

D12 0.14 0.74 52 2 3.8 2.99 38 0 1.2 20.0 2.22 0.3 3.3 86.9% 11.5 5.0

D13 0.04 0.81 18 0 1.9 1.80 33 0 0.9 20.0 1.92 0.3 2.1 95.0% 10.1 5.0

D14 0.11 0.20 33 4 12.0 4.15 50 1 2.0 20.0 2.83 0.3 4.4 20.0% 23.1 5.0

D15 0.25 0.79 49 1 1.2 3.66 155 2 1.3 20.0 2.26 1.1 4.8 92.4% 11.3 5.0

D16 0.02 0.81 19 0 1.6 1.94 15 1 3.3 20.0 3.62 0.1 2.0 95.0% 9.9 5.0

D17 0.04 0.81 19 0 1.6 1.98 31 0 0.8 20.0 1.81 0.3 2.3 95.0% 10.1 5.0

D18 0.46 0.73 57 2 2.7 3.67 68 1 1.7 20.0 2.62 0.4 4.1 84.7% 12.0 5.0

D19 0.11 0.81 26 0 1.2 2.51 58 0 0.4 20.0 1.31 0.7 3.2 95.0% 10.5 5.0

D20 0.11 0.73 10 1 8.8 1.05 96 3 3.3 20.0 3.64 0.4 1.5 85.2% 11.9 5.0

D21 0.13 0.74 27 1 3.3 2.26 32 1 1.6 20.0 2.51 0.2 2.5 86.8% 11.4 5.0

D22 0.13 0.71 31 1 2.6 2.84 37 1 1.4 20.0 2.34 0.3 3.1 82.8% 12.2 5.0

D23 0.21 0.76 25 1 3.6 2.01 51 1 2.7 20.0 3.29 0.3 2.3 88.6% 11.2 5.0

D24 0.25 0.80 21 1 3.2 1.68 42 1 1.7 20.0 2.61 0.3 1.9 93.9% 10.3 5.0

D25 0.23 0.79 24 0 2.0 2.16 40 1 1.5 20.0 2.44 0.3 2.4 93.1% 10.4 5.0

D26 0.24 0.75 42 1 2.2 3.14 69 1 1.6 20.0 2.51 0.5 3.6 88.0% 11.5 5.0

D27 0.02 0.81 14 0 2.1 1.57 17 0 1.5 20.0 2.42 0.1 1.7 95.0% 10.0 5.0

D28 0.04 0.81 16 0 1.9 1.71 32 1 2.3 20.0 3.06 0.2 1.9 95.0% 10.0 5.0

D29 0.04 0.81 25 1 2.0 2.08 20 1 2.4 20.0 3.13 0.1 2.2 95.0% 9.9 5.0

D30 0.02 0.81 19 1 2.7 1.63 11 1 4.7 20.0 4.33 0.0 1.7 95.0% 9.9 5.0

D31 0.14 0.81 27 1 1.8 2.26 38 1 1.3 20.0 2.29 0.3 2.5 95.0% 10.1 5.0

D32 0.15 0.81 31 1 1.6 2.48 61 1 0.8 20.0 1.81 0.6 3.0 95.0% 10.4 5.0

D33 0.02 0.81 19 1 2.6 1.66 19 1 2.6 20.0 3.22 0.1 1.8 95.0% 9.9 5.0

D34 0.14 0.55 20 1 5.4 2.53 47 1 3.0 20.0 3.45 0.2 2.8 63.5% 15.5 5.0
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Project Name: Dawson Trails

Prepared By: SC

Comp.

(min)

NRCS 

Coeff. K

Velocity 

(FPS)

Initial or Overland Flow Time Channelized Flow Time

Elev 

Change

Slope   

(%)  (min)

(Urbanized Basins)

(min)

Percent 

Imperv.

Time of Concentration Calculations (TC)

Basin Id

Basin 

Area (Ac) C(5)

Length 

(ft)

Length 

(ft)

Elev 

Change

Slope   

(%)

MHFD Eq. 

6.5

Sub-Basin Data

𝑇𝑖 𝑇𝑡
𝑇𝑐

𝑭𝒊𝒏𝒂𝒍 𝑻𝒄

𝐓𝐜 𝐂𝐡𝐞𝐜𝐤

D35 0.17 0.81 24 0 1.7 2.18 112 0 0.3 20.0 1.03 1.8 4.0 95.0% 11.5 5.0

D36 0.02 0.81 15 0 2.7 1.46 26 0 1.2 20.0 2.16 0.2 1.7 95.0% 10.0 5.0

D37 0.03 0.81 23 0 1.8 2.08 23 0 1.3 20.0 2.28 0.2 2.3 95.0% 10.0 5.0

D38 0.05 0.79 12 1 6.0 1.04 56 1 2.1 20.0 2.88 0.3 1.4 93.0% 10.5 5.0

OS1 0.50 0.38 72 5 6.3 6.00 179 4 2.2 20.0 2.96 1.0 7.0 42.1% 20.2 7.0

OS2 0.80 0.25 86 7 8.6 6.95 127 1 1.0 20.0 2.03 1.0 8.0 26.8% 23.1 8.0
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Project Name: Dawson Trails

Prepared By: SC

Peak Runoff Rational Method (5-Year)
Rainfall Depth-Duration-Frequency (1-hr) = 1.43

I Q

(in/hr) (cfs)

A01 A01 0.42 0.45 5.0 0.19 4.85 0.91

A02 A02 0.02 0.81 5.0 0.01 4.85 0.07

A03 A03 0.11 0.81 5.0 0.09 4.85 0.45

A04 A04 0.02 0.81 5.0 0.01 4.85 0.07

A05 A05 0.01 0.21 5.0 0.00 4.85 0.01

A06 A06 0.01 0.21 5.0 0.00 4.85 0.01

A07 A07 0.11 0.62 5.0 0.07 4.85 0.34

A08 A08 0.11 0.79 5.0 0.08 4.85 0.41

A09 A09 0.10 0.80 5.0 0.08 4.85 0.39

A10 A10 0.21 0.75 5.0 0.16 4.85 0.78

A11 A11 0.02 0.81 5.0 0.02 4.85 0.07

A12 A12 0.09 0.76 5.0 0.07 4.85 0.33

B01 B01 0.47 0.47 5.0 0.22 4.85 1.06

B02 B02 0.09 0.32 5.0 0.03 4.85 0.14

B03 B03 0.11 0.35 5.0 0.04 4.85 0.18

B04 B04 0.09 0.81 5.0 0.07 4.85 0.34

B05 B05 0.07 0.62 5.0 0.04 4.85 0.20

C01 C01 0.14 0.81 5.0 0.11 4.85 0.54

C02 C02 0.02 0.81 5.0 0.01 4.85 0.07

C03 C03 0.02 0.81 5.0 0.02 4.85 0.07

C04 C04 0.04 0.20 5.0 0.01 4.85 0.04

C05 C05 0.26 0.79 5.0 0.20 4.85 0.99

C06 C06 0.30 0.75 5.0 0.22 4.85 1.07

C07 C07 0.09 0.81 5.0 0.07 4.85 0.34

C08 C08 0.09 0.81 5.0 0.07 4.85 0.34

C09 C09 0.11 0.80 5.0 0.09 4.85 0.45

C10 C10 0.09 0.79 5.0 0.07 4.85 0.35

C11 C11 0.17 0.78 5.0 0.13 4.85 0.65

C12 C12 0.10 0.78 5.0 0.08 4.85 0.39

C13 C13 0.22 0.27 9.4 0.06 3.97 0.23

C14 C14 0.68 0.74 5.1 0.50 4.83 2.42

C15 C15 1.77 0.50 5.0 0.89 4.85 4.34

C16 C16 0.27 0.78 5.0 0.21 4.85 1.01

C17 C17 0.50 0.70 5.0 0.35 4.85 1.69

C18 C18 0.25 0.79 5.0 0.20 4.85 0.97

C19 C19 0.03 0.81 5.0 0.02 4.85 0.10

C20 C20 0.01 0.25 5.0 0.00 4.85 0.01

C21 C21 0.04 0.81 5.0 0.04 4.85 0.17

C22 C22 0.04 0.81 10.0 0.03 3.86 0.13

Design 

Point Basin ID

Basin 

Area (Ac)

Runoff Coeff 

(5-Year) (min) C X A
𝑇𝑐
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Project Name: Dawson Trails

Prepared By: SC

Peak Runoff Rational Method (5-Year)
Rainfall Depth-Duration-Frequency (1-hr) = 1.43

I Q

(in/hr) (cfs)

Design 

Point Basin ID

Basin 

Area (Ac)

Runoff Coeff 

(5-Year) (min) C X A
𝑇𝑐

C23 C23 0.01 0.27 5.0 0.00 4.85 0.02

C24 C24 0.02 0.22 5.0 0.00 4.85 0.02

C25 C25 0.03 0.81 5.0 0.02 4.85 0.11

C26 C26 0.02 0.81 5.0 0.01 4.85 0.07

C27 C27 0.02 0.25 5.0 0.00 4.85 0.02

C28 C28 0.01 0.64 5.0 0.00 4.85 0.02

C29 C29 0.14 0.76 5.0 0.11 4.85 0.52

C30 C30 0.71 0.44 8.8 0.31 4.07 1.27

D01 D01 0.26 0.66 5.0 0.17 4.85 0.82

D02 D02 0.04 0.20 5.0 0.01 4.85 0.03

D03 D03 0.03 0.81 5.0 0.03 4.85 0.13

D04 D04 0.02 0.81 5.0 0.02 4.85 0.07

D05 D05 0.19 0.46 5.0 0.09 4.85 0.42

D06 D06 0.08 0.56 5.0 0.04 4.85 0.21

D07 D07 0.02 0.20 5.0 0.00 4.85 0.02

D08 D08 0.02 0.20 5.0 0.00 4.85 0.02

D09 D09 0.05 0.81 5.0 0.04 4.85 0.19

D10 D10 0.41 0.77 5.0 0.32 4.85 1.55

D11 D11 0.16 0.80 5.0 0.13 4.85 0.61

D12 D12 0.14 0.74 5.0 0.10 4.85 0.50

D13 D13 0.04 0.81 5.0 0.03 4.85 0.14

D14 D14 0.11 0.20 5.0 0.02 4.85 0.11

D15 D15 0.25 0.79 5.0 0.19 4.85 0.95

D16 D16 0.02 0.81 5.0 0.02 4.85 0.07

D17 D17 0.04 0.81 5.0 0.03 4.85 0.15

D18 D18 0.46 0.73 5.0 0.33 4.85 1.60

D19 D19 0.11 0.81 5.0 0.09 4.85 0.45

D20 D20 0.11 0.73 5.0 0.08 4.85 0.39

D21 D21 0.13 0.74 5.0 0.10 4.85 0.46

D22 D22 0.13 0.71 5.0 0.09 4.85 0.46

D23 D23 0.21 0.76 5.0 0.16 4.85 0.77

D24 D24 0.25 0.80 5.0 0.20 4.85 0.96

D25 D25 0.23 0.79 5.0 0.18 4.85 0.89

D26 D26 0.24 0.75 5.0 0.18 4.85 0.86

D27 D27 0.02 0.81 5.0 0.01 4.85 0.07

D28 D28 0.04 0.81 5.0 0.03 4.85 0.14

D29 D29 0.04 0.81 5.0 0.03 4.85 0.14

D30 D30 0.02 0.81 5.0 0.01 4.85 0.07

D31 D31 0.14 0.81 5.0 0.11 4.85 0.54

6/22/2026



Project Name: Dawson Trails

Prepared By: SC

Peak Runoff Rational Method (5-Year)
Rainfall Depth-Duration-Frequency (1-hr) = 1.43

I Q

(in/hr) (cfs)

Design 

Point Basin ID

Basin 

Area (Ac)

Runoff Coeff 

(5-Year) (min) C X A
𝑇𝑐

D32 D32 0.15 0.81 5.0 0.13 4.85 0.61

D33 D33 0.02 0.81 5.0 0.02 4.85 0.07

D34 D34 0.14 0.55 5.0 0.08 4.85 0.37

D35 D35 0.17 0.81 5.0 0.14 4.85 0.68

D36 D36 0.02 0.81 5.0 0.02 4.85 0.07

D37 D37 0.03 0.81 5.0 0.03 4.85 0.13

D38 D38 0.05 0.79 5.0 0.04 4.85 0.21

OS1 OS1 0.50 0.38 7.0 0.19 4.39 0.83

OS2 OS2 0.80 0.25 8.0 0.20 4.20 0.85

6/22/2026



Project Name: Dawson Trails

Prepared By: SC

Peak Runoff Rational Method (100-Year)
Rainfall Depth-Duration-Frequency (1-hr) = 2.60

I Q

(in/hr) (cfs)

A01 A01 0.42 0.69 5.0 0.29 8.82 2.55

A02 A02 0.02 0.87 5.0 0.02 8.82 0.14

A03 A03 0.11 0.87 5.0 0.10 8.82 0.88

A04 A04 0.02 0.87 5.0 0.02 8.82 0.13

A05 A05 0.01 0.57 5.0 0.00 8.82 0.04

A06 A06 0.01 0.57 5.0 0.00 8.82 0.04

A07 A07 0.11 0.78 5.0 0.09 8.82 0.78

A08 A08 0.11 0.87 5.0 0.09 8.82 0.81

A09 A09 0.10 0.87 5.0 0.09 8.82 0.77

A10 A10 0.21 0.84 5.0 0.18 8.82 1.58

A11 A11 0.02 0.87 5.0 0.02 8.82 0.14

A12 A12 0.09 0.85 5.0 0.07 8.82 0.66

B01 B01 0.47 0.70 5.0 0.33 8.82 2.91

B02 B02 0.09 0.63 5.0 0.06 8.82 0.49

B03 B03 0.11 0.64 5.0 0.07 8.82 0.60

B04 B04 0.09 0.87 5.0 0.08 8.82 0.67

B05 B05 0.07 0.78 5.0 0.05 8.82 0.47

C01 C01 0.14 0.87 5.0 0.12 8.82 1.05

C02 C02 0.02 0.87 5.0 0.02 8.82 0.13

C03 C03 0.02 0.87 5.0 0.02 8.82 0.14

C04 C04 0.04 0.57 5.0 0.02 8.82 0.18

C05 C05 0.26 0.86 5.0 0.22 8.82 1.97

C06 C06 0.30 0.84 5.0 0.25 8.82 2.19

C07 C07 0.09 0.87 5.0 0.08 8.82 0.67

C08 C08 0.09 0.87 5.0 0.07 8.82 0.66

C09 C09 0.11 0.87 5.0 0.10 8.82 0.88

C10 C10 0.09 0.86 5.0 0.08 8.82 0.69

C11 C11 0.17 0.86 5.0 0.15 8.82 1.30

C12 C12 0.10 0.86 5.0 0.09 8.82 0.78

C13 C13 0.22 0.60 9.4 0.13 7.22 0.94

C14 C14 0.68 0.84 5.1 0.57 8.78 5.00

C15 C15 1.77 0.72 5.0 1.28 8.82 11.24

C16 C16 0.27 0.86 5.0 0.23 8.82 2.02

C17 C17 0.50 0.82 5.0 0.41 8.82 3.60

C18 C18 0.25 0.86 5.0 0.22 8.82 1.94

C19 C19 0.03 0.87 5.0 0.02 8.82 0.19

C20 C20 0.01 0.59 5.0 0.00 8.82 0.03

C21 C21 0.04 0.87 5.0 0.04 8.82 0.33

C22 C22 0.04 0.87 10.0 0.04 7.02 0.25

Design 

Point Basin ID

Basin 

Area (Ac)

Runoff Coeff 

(100-Year) (min) C X A
𝑇𝑐

6/22/2026



Project Name: Dawson Trails

Prepared By: SC

Peak Runoff Rational Method (100-Year)
Rainfall Depth-Duration-Frequency (1-hr) = 2.60

I Q

(in/hr) (cfs)

Design 

Point Basin ID

Basin 

Area (Ac)

Runoff Coeff 

(100-Year) (min) C X A
𝑇𝑐

C23 C23 0.01 0.60 5.0 0.01 8.82 0.07

C24 C24 0.02 0.58 5.0 0.01 8.82 0.09

C25 C25 0.03 0.87 5.0 0.02 8.82 0.22

C26 C26 0.02 0.87 5.0 0.02 8.82 0.13

C27 C27 0.02 0.59 5.0 0.01 8.82 0.10

C28 C28 0.01 0.79 5.0 0.01 8.82 0.05

C29 C29 0.14 0.85 5.0 0.12 8.82 1.06

C30 C30 0.71 0.69 8.8 0.49 7.39 3.60

D01 D01 0.26 0.80 5.0 0.20 8.82 1.80

D02 D02 0.04 0.57 5.0 0.02 8.82 0.18

D03 D03 0.03 0.87 5.0 0.03 8.82 0.26

D04 D04 0.02 0.87 5.0 0.02 8.82 0.14

D05 D05 0.19 0.70 5.0 0.13 8.82 1.16

D06 D06 0.08 0.74 5.0 0.06 8.82 0.52

D07 D07 0.02 0.57 5.0 0.01 8.82 0.10

D08 D08 0.02 0.57 5.0 0.01 8.82 0.12

D09 D09 0.05 0.87 5.0 0.04 8.82 0.38

D10 D10 0.41 0.85 5.0 0.35 8.82 3.12

D11 D11 0.16 0.87 5.0 0.14 8.82 1.21

D12 D12 0.14 0.84 5.0 0.12 8.82 1.03

D13 D13 0.04 0.87 5.0 0.03 8.82 0.27

D14 D14 0.11 0.57 5.0 0.06 8.82 0.57

D15 D15 0.25 0.86 5.0 0.21 8.82 1.88

D16 D16 0.02 0.87 5.0 0.02 8.82 0.14

D17 D17 0.04 0.87 5.0 0.03 8.82 0.29

D18 D18 0.46 0.83 5.0 0.38 8.82 3.34

D19 D19 0.11 0.87 5.0 0.10 8.82 0.88

D20 D20 0.11 0.83 5.0 0.09 8.82 0.80

D21 D21 0.13 0.84 5.0 0.11 8.82 0.95

D22 D22 0.13 0.82 5.0 0.11 8.82 0.96

D23 D23 0.21 0.85 5.0 0.18 8.82 1.56

D24 D24 0.25 0.87 5.0 0.22 8.82 1.90

D25 D25 0.23 0.86 5.0 0.20 8.82 1.76

D26 D26 0.24 0.84 5.0 0.20 8.82 1.76

D27 D27 0.02 0.87 5.0 0.02 8.82 0.13

D28 D28 0.04 0.87 5.0 0.03 8.82 0.27

D29 D29 0.04 0.87 5.0 0.03 8.82 0.27

D30 D30 0.02 0.87 5.0 0.02 8.82 0.13

D31 D31 0.14 0.87 5.0 0.12 8.82 1.05

6/22/2026



Project Name: Dawson Trails

Prepared By: SC

Peak Runoff Rational Method (100-Year)
Rainfall Depth-Duration-Frequency (1-hr) = 2.60

I Q

(in/hr) (cfs)

Design 

Point Basin ID

Basin 

Area (Ac)

Runoff Coeff 

(100-Year) (min) C X A
𝑇𝑐

D32 D32 0.15 0.87 5.0 0.14 8.82 1.19

D33 D33 0.02 0.87 5.0 0.02 8.82 0.14

D34 D34 0.14 0.74 5.0 0.10 8.82 0.89

D35 D35 0.17 0.87 5.0 0.15 8.82 1.34

D36 D36 0.02 0.87 5.0 0.02 8.82 0.14

D37 D37 0.03 0.87 5.0 0.03 8.82 0.26

D38 D38 0.05 0.86 5.0 0.05 8.82 0.41

OS1 OS1 0.50 0.66 7.0 0.33 7.99 2.62

OS2 OS2 0.80 0.59 8.0 0.47 7.64 3.61

6/22/2026



Project Name: Dawson Trails

Prepared By: SC

5-Year 100-Year

Runoff Runoff

(CFS) (CFS)

A01 A01 50.71% 0.42 0.91 2.55

A02 A02 95.00% 0.02 0.07 0.14

A03 A03 95.00% 0.11 0.45 0.88

A04 A04 95.00% 0.02 0.07 0.13

A05 A05 21.80% 0.01 0.01 0.04

A06 A06 20.93% 0.01 0.01 0.04

A07 A07 72.28% 0.11 0.34 0.78

A08 A08 93.19% 0.11 0.41 0.81

A09 A09 93.56% 0.10 0.39 0.77

A10 A10 87.93% 0.21 0.78 1.58

A11 A11 95.00% 0.02 0.07 0.14

A12 A12 88.80% 0.09 0.33 0.66

B01 B01 52.79% 0.47 1.06 2.91

B02 B02 35.47% 0.09 0.14 0.49

B03 B03 39.19% 0.11 0.18 0.60

B04 B04 95.00% 0.09 0.34 0.67

B05 B05 71.45% 0.07 0.20 0.47

C01 C01 95.00% 0.14 0.54 1.05

C02 C02 95.00% 0.02 0.07 0.13

C03 C03 95.00% 0.02 0.07 0.14

C04 C04 20.00% 0.04 0.04 0.18

C05 C05 92.21% 0.26 0.99 1.97

C06 C06 87.16% 0.30 1.07 2.19

C07 C07 95.00% 0.09 0.34 0.67

C08 C08 95.00% 0.09 0.34 0.66

C09 C09 94.34% 0.11 0.45 0.88

C10 C10 93.14% 0.09 0.35 0.69

C11 C11 90.97% 0.17 0.65 1.30

C12 C12 91.86% 0.10 0.39 0.78

C13 C13 28.95% 0.22 0.23 0.94

C14 C14 86.11% 0.68 2.42 5.00

C15 C15 57.65% 1.77 4.34 11.24

C16 C16 91.74% 0.27 1.01 2.02

C17 C17 81.26% 0.50 1.69 3.60

C18 C18 92.28% 0.25 0.97 1.94

C19 C19 95.00% 0.03 0.10 0.19

C20 C20 26.48% 0.01 0.01 0.03

C21 C21 95.00% 0.04 0.17 0.33

C22 C22 95.00% 0.04 0.13 0.25

C23 C23 28.94% 0.01 0.02 0.07

Runoff Summary Table

Design 

Point

Basin 

ID

Basin 

Area (Ac)

Imper 

vious ness 

%
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Project Name: Dawson Trails

Prepared By: SC

5-Year 100-Year

Runoff Runoff

(CFS) (CFS)

Runoff Summary Table

Design 

Point

Basin 

ID

Basin 

Area (Ac)

Imper 

vious ness 

%

C24 C24 22.79% 0.02 0.02 0.09

C25 C25 95.00% 0.03 0.11 0.22

C26 C26 95.00% 0.02 0.07 0.13

C27 C27 26.15% 0.02 0.02 0.10

C28 C28 74.20% 0.01 0.02 0.05

C29 C29 88.36% 0.14 0.52 1.06

C30 C30 50.08% 0.71 1.27 3.60

D01 D01 77.29% 0.26 0.82 1.80

D02 D02 20.20% 0.04 0.03 0.18

D03 D03 95.00% 0.03 0.13 0.26

D04 D04 95.00% 0.02 0.07 0.14

D05 D05 52.01% 0.19 0.42 1.16

D06 D06 63.81% 0.08 0.21 0.52

D07 D07 20.00% 0.02 0.02 0.10

D08 D08 19.97% 0.02 0.02 0.12

D09 D09 95.00% 0.05 0.19 0.38

D10 D10 90.60% 0.41 1.55 3.12

D11 D11 93.51% 0.16 0.61 1.21

D12 D12 86.93% 0.14 0.50 1.03

D13 D13 95.00% 0.04 0.14 0.27

D14 D14 20.01% 0.11 0.11 0.57

D15 D15 92.43% 0.25 0.95 1.88

D16 D16 95.00% 0.02 0.07 0.14

D17 D17 95.00% 0.04 0.15 0.29

D18 D18 84.69% 0.46 1.60 3.34

D19 D19 95.00% 0.11 0.45 0.88

D20 D20 85.18% 0.11 0.39 0.80

D21 D21 86.81% 0.13 0.46 0.95

D22 D22 82.79% 0.13 0.46 0.96

D23 D23 88.58% 0.21 0.77 1.56

D24 D24 93.88% 0.25 0.96 1.90

D25 D25 93.10% 0.23 0.89 1.76

D26 D26 88.01% 0.24 0.86 1.76

D27 D27 95.00% 0.02 0.07 0.13

D28 D28 95.00% 0.04 0.14 0.27

D29 D29 95.00% 0.04 0.14 0.27

D30 D30 95.00% 0.02 0.07 0.13

D31 D31 95.00% 0.14 0.54 1.05

D32 D32 95.00% 0.15 0.61 1.19

D33 D33 95.00% 0.02 0.07 0.14

6/22/2026



Project Name: Dawson Trails

Prepared By: SC

5-Year 100-Year

Runoff Runoff

(CFS) (CFS)

Runoff Summary Table

Design 

Point

Basin 

ID

Basin 

Area (Ac)

Imper 

vious ness 

%

D34 D34 63.55% 0.14 0.37 0.89

D35 D35 95.00% 0.17 0.68 1.34

D36 D36 95.00% 0.02 0.07 0.14

D37 D37 95.00% 0.03 0.13 0.26

D38 D38 92.99% 0.05 0.21 0.41

OS1 OS1 42.09% 0.50 0.83 2.62

OS2 OS2 26.80% 0.80 0.85 3.61

A ALL 1.22 3.83 8.53

B ALL 0.82 1.93 5.14

C ALL 6.17 18.41 41.52

D ALL 4.57 15.95 33.34

OSP ALL 1.30 1.68 6.23

TOTAL ALL 14.08 41.79 94.75

6/22/2026



 

APPENDIX C 
DETENTION BASIN/ 

WATER QUALITY ENHANCEMENT BMP’S 

 
Pond Percent Imperviousness Calculations 

 

Pond D1 Verification – MHFD-Detention_v4.07 

 

Pond D3 Verification – MHFD-Detention_v4.07 

 
 



Project Name: Dawson Trails

Prepared By: SC

Percent Impervious Calculations

Basin Id Design Point Basin Area (Ac)

Historic Flow 

Area

Paved Street, Roof, 

Drives, Walks Area

Newly Graded 

Areas Area

Weighted % 

Impervious

5% 95% 20%

15.26 70.8%

C01 C01 0.14 0.14 0.25 95.0%

C02 C02 0.02 0.02 95.0%

C03 C03 0.02 0.02 95.0%

C04 C04 0.04 0.00 20.0%

C05 C05 0.26 0.25 0.01 92.2%

C06 C06 0.30 0.27 0.01 87.2%

C07 C07 0.09 0.09 0.03 95.0%

C08 C08 0.09 0.09 0.00 95.0%

C09 C09 0.11 0.11 0.00 94.3%

C10 C10 0.09 0.09 0.02 93.1%

C11 C11 0.17 0.16 91.0%

C12 C12 0.10 0.10 0.01 91.9%

C13 C13 0.22 0.03 0.27 29.0%

C14 C14 0.68 0.60 0.07 86.1%

C15 C15 1.77 0.89 0.08 57.7%

C16 C16 0.27 0.25 91.7%

C17 C17 0.50 0.41 0.02 81.3%

C18 C18 0.25 0.25 92.3%

C19 C19 0.03 0.03 95.0%

C20 C20 0.01 0.00 26.5%

C21 C21 0.04 0.04 0.04 95.0%

C22 C22 0.04 0.04 0.01 95.0%

C23 C23 0.01 0.00 0.03 28.9%

C24 C24 0.02 0.00 22.8%

C25 C25 0.03 0.03 95.0%

C26 C26 0.02 0.02 0.00 95.0%

C27 C27 0.02 0.00 0.00 26.1%

C28 C28 0.01 0.01 0.01 74.2%

C29 C29 0.14 0.13 0.00 88.4%

C30 C30 0.71 0.28 0.19 50.1%

D01 D01 0.26 0.20 0.08 77.3%

D02 D02 0.04 0.00 0.88 20.2%

D03 D03 0.03 0.03 0.01 95.0%

Pond D1 (Excluding Site)
See Phase III Drainage Report for Dawson Trails 

Filing No. 2 by EMK Consultants approved 

6/16/2026



Project Name: Dawson Trails

Prepared By: SC

Percent Impervious Calculations

Basin Id Design Point Basin Area (Ac)

Historic Flow 

Area

Paved Street, Roof, 

Drives, Walks Area

Newly Graded 

Areas Area

Weighted % 

Impervious

5% 95% 20%

D04 D04 0.02 0.02 0.09 95.0%

D05 D05 0.19 0.08 0.01 52.0%

D06 D06 0.08 0.05 63.8%

D07 D07 0.02 0.00 0.01 20.0%

D08 D08 0.02 0.00 20.0%

D09 D09 0.05 0.05 95.0%

D10 D10 0.41 0.39 0.01 90.6%

D11 D11 0.16 0.16 0.02 93.5%

D12 D12 0.14 0.12 86.9%

D13 D13 0.04 0.04 95.0%

D14 D14 0.11 0.00 0.02 20.0%

D15 D15 0.25 0.24 0.00 92.4%

D16 D16 0.02 0.02 0.01 95.0%

D17 D17 0.04 0.04 0.42 95.0%

D18 D18 0.46 0.39 0.06 84.7%

D19 D19 0.11 0.11 0.04 95.0%

D20 D20 0.11 0.09 85.2%

D21 D21 0.13 0.11 86.8%

D22 D22 0.13 0.11 0.11 82.8%

D23 D23 0.21 0.19 0.03 88.6%

D24 D24 0.25 0.24 0.02 93.9%

D25 D25 0.23 0.22 0.02 93.1%

D26 D26 0.24 0.21 88.0%

D27 D27 0.02 0.02 0.02 95.0%

D28 D28 0.04 0.04 0.00 95.0%

D29 D29 0.04 0.04 0.02 95.0%

D30 D30 0.02 0.02 95.0%

D31 D31 0.14 0.14 0.11 95.0%

D32 D32 0.15 0.15 0.01 95.0%

D33 D33 0.02 0.02 95.0%

D34 D34 0.14 0.08 63.5%

D35 D35 0.17 0.17 0.06 95.0%

D36 D36 0.02 0.02 95.0%

D37 D37 0.03 0.03 0.01 95.0%

D38 D38 0.05 0.05 0.01 93.0%

6/16/2026



Project Name: Dawson Trails

Prepared By: SC

Percent Impervious Calculations

Basin Id Design Point Basin Area (Ac)

Historic Flow 

Area

Paved Street, Roof, 

Drives, Walks Area

Newly Graded 

Areas Area

Weighted % 

Impervious

5% 95% 20%

OS1 OS1 0.50 0.00 0.15 0.02 42.1%

26.50 72.9%

Pond D3 (Excluding Site) 86.95 47.6%

A01 A01 0.42 0.17 0.25 50.7%

A02 A02 0.02 0.02 95.0%

A03 A03 0.11 0.11 95.0%

A04 A04 0.02 0.02 95.0%

A05 A05 0.01 0.00 0.01 21.8%

A06 A06 0.01 0.00 0.01 20.9%

A07 A07 0.11 0.08 0.03 72.3%

A08 A08 0.11 0.10 0.00 93.2%

A09 A09 0.10 0.10 0.00 93.6%

A10 A10 0.21 0.19 0.02 87.9%

A11 A11 0.02 0.02 95.0%

A12 A12 0.09 0.08 0.01 88.8%

B01 B01 0.47 0.21 0.27 52.8%

B02 B02 0.09 0.02 0.07 35.5%

B03 B03 0.11 0.03 0.08 39.2%

B04 B04 0.09 0.09 95.0%

B05 B05 0.07 0.05 0.02 71.4%

OS2 OS2 0.80 0.07 26.8%

89.79 47.9%Pond D3  

Pond D1  

See Phase III Drainage Report for Dawson Trails 

Filing No. 2 by EMK Consultants approved 

10/21/2025

6/16/2026



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 608 0.014

Selected SCM Type = EDB -- 0.20 -- -- -- 1,605 0.037 221 0.005

Watershed Area = 26.50 acres -- 0.40 -- -- -- 3,134 0.072 695 0.016

Watershed Length = 1,731 ft -- 0.60 -- -- -- 4,966 0.114 1,505 0.035

Watershed Length to Centroid = 715 ft -- 0.80 -- -- -- 6,733 0.155 2,675 0.061

Watershed Slope = 0.016 ft/ft -- 1.00 -- -- -- 8,452 0.194 4,194 0.096

Watershed Imperviousness = 72.90% percent -- 1.20 -- -- -- 9,967 0.229 6,035 0.139

Percentage Hydrologic Soil Group A = 0.0% percent -- 1.40 -- -- -- 11,478 0.263 8,180 0.188

Percentage Hydrologic Soil Group B = 0.0% percent -- 1.60 -- -- -- 13,035 0.299 10,631 0.244

Percentage Hydrologic Soil Groups C/D = 100.0% percent -- 1.80 -- -- -- 14,659 0.337 13,401 0.308

Target WQCV Drain Time = 40.0 hours -- 2.00 -- -- -- 16,158 0.371 16,482 0.378

Location for 1-hr Rainfall Depths = User Input -- 2.20 -- -- -- 17,089 0.392 19,807 0.455

-- 2.40 -- -- -- 17,826 0.409 23,298 0.535

-- 2.60 -- -- -- 18,310 0.420 26,912 0.618

Optional User Overrides -- 2.80 -- -- -- 18,766 0.431 30,620 0.703

Water Quality Capture Volume (WQCV) = 0.638 acre-feet acre-feet -- 3.00 -- -- -- 19,225 0.441 34,419 0.790

Excess Urban Runoff Volume (EURV) = 1.884 acre-feet acre-feet -- 3.20 -- -- -- 19,657 0.451 38,307 0.879

2-yr Runoff Volume (P1 = 1.06 in.) = 1.707 acre-feet 1.06 inches -- 3.40 -- -- -- 20,154 0.463 42,288 0.971

5-yr Runoff Volume (P1 = 1.43 in.) = 2.516 acre-feet 1.43 inches -- 3.60 -- -- -- 20,626 0.474 46,366 1.064

10-yr Runoff Volume (P1 = 1.66 in.) = 3.038 acre-feet 1.66 inches -- 3.80 -- -- -- 21,103 0.484 50,539 1.160

25-yr Runoff Volume (P1 = 2 in.) = 3.862 acre-feet 2.00 inches -- 4.00 -- -- -- 21,585 0.496 54,808 1.258

50-yr Runoff Volume (P1 = 2.26 in.) = 4.470 acre-feet 2.26 inches -- 4.20 -- -- -- 22,073 0.507 59,174 1.358

100-yr Runoff Volume (P1 = 2.6 in.) = 5.306 acre-feet 2.60 inches -- 4.40 -- -- -- 22,567 0.518 63,638 1.461

500-yr Runoff Volume (P1 = 3.2 in.) = 6.718 acre-feet 3.20 inches -- 4.60 -- -- -- 23,066 0.530 68,201 1.566

Approximate 2-yr Detention Volume = 1.511 acre-feet -- 4.80 -- -- -- 23,570 0.541 72,864 1.673

Approximate 5-yr Detention Volume = 2.240 acre-feet -- 5.00 -- -- -- 24,080 0.553 77,629 1.782

Approximate 10-yr Detention Volume = 2.558 acre-feet -- 5.20 -- -- -- 24,595 0.565 82,497 1.894

Approximate 25-yr Detention Volume = 2.865 acre-feet -- 5.40 -- -- -- 25,411 0.583 87,498 2.009

Approximate 50-yr Detention Volume = 2.953 acre-feet -- 5.60 -- -- -- 25,936 0.595 92,632 2.127

Approximate 100-yr Detention Volume = 3.254 acre-feet -- 5.80 -- -- -- 26,467 0.608 97,873 2.247

-- 6.00 -- -- -- 27,004 0.620 103,220 2.370

Define Zones and Basin Geometry -- 6.20 -- -- -- 27,547 0.632 108,675 2.495

Zone 1 Volume (WQCV) = 0.638 acre-feet -- 6.40 -- -- -- 28,096 0.645 114,239 2.623

Zone 2 Volume (EURV - Zone 1) = 1.246 acre-feet -- 6.60 -- -- -- 28,651 0.658 119,914 2.753

Select Zone 3 Storage Volume (Optional) = acre-feet -- 6.80 -- -- -- 29,212 0.671 125,700 2.886

Total Detention Basin Volume = 1.884 acre-feet -- 7.00 -- -- -- 29,780 0.684 131,599 3.021

Initial Surcharge Volume (ISV) = user ft
 3 -- 7.20 -- -- -- 30,353 0.697 137,613 3.159

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 -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

Total detention volume 

is less than 100-year 

volume.

After providing required inputs above including 1-hour rainfall

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

the embedded Colorado Urban Hydrograph Procedure.

Volume 
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)
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Dawson Trails

Pond D1 Verification

MHFD-Detention, Version 4.07 (June 2025)

Example Zone Configuration (Retention Pond)
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1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.65 Zone 1 (WQCV) 2.65 Zone 1 (WQCV)

5.19 Zone 2 (EURV) 5.19 Zone 2 (EURV)

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.07 (June 2025)
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  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 2.65 0.638 Orifice Plate

Zone 2 (EURV) 5.19 1.246 Orifice Plate

Zone 3

Total (all zones) 1.884

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

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = 5.17 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft
2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 2.50

Orifice Area (sq. inches) 4.00 9.00

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 = 0.39 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.77 ft
2

Circular Orifice Diameter = 18.00 inches Outlet Orifice Centroid = 0.75 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= 5.20 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.91 feet

Spillway Crest Length = 27.00 feet Stage at Top of Freeboard = 7.11 feet

Spillway End Slopes = 10.00 H:V Basin Area at Top of Freeboard = 0.69 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 3.10 acre-ft

Max Ponding Depth of Target Storage Volume = 5.19 feet Discharge at Top of Freeboard = 335.82 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 1.06 1.43 1.66 2.00 2.26 2.60 3.20

CUHP Runoff Volume (acre-ft) = 0.638 1.884 1.707 2.516 3.038 3.862 4.470 5.306 6.718

Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.707 2.516 3.038 3.862 4.470 5.306 6.718

CUHP Predevelopment Peak Q (cfs) = N/A N/A 3.0 9.7 13.3 23.3 28.8 37.4 50.2
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.11 0.37 0.50 0.88 1.09 1.41 1.90

Peak Inflow Q (cfs) = N/A N/A 29.1 42.8 50.0 65.3 75.4 90.7 114.0

Peak Outflow Q (cfs) = 0.3 0.8 0.7 7.6 15.2 34.2 46.7 66.1 93.5

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.8 1.1 1.5 1.6 1.8 1.9

Structure Controlling Flow = Plate Plate Plate Spillway Spillway Spillway Spillway Spillway 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) = 43 65 63 66 64 62 61 59 55

Time to Drain 99% of Inflow Volume (hours) = 45 69 67 71 71 70 69 68 67

Maximum Ponding Depth (ft) = 2.65 5.19 4.66 5.38 5.50 5.70 5.81 5.96 6.13

Area at Maximum Ponding Depth (acres) = 0.42 0.56 0.53 0.58 0.59 0.60 0.61 0.62 0.63

Maximum Volume Stored (acre-ft) = 0.639 1.888 1.598 1.997 2.061 2.186 2.253 2.339 2.444

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.07 (June 2025)

Dawson Trails

Pond D1 Verification

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_v4.07 - Pond D1.xlsm, Outlet Structure 6/16/2026, 12:29 PM



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) 2 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 = 1 0.42(diameter = 3/4 inch) WQCV 266

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 467

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 520

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 539

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 551 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 571 0.91

WQ Plate Flow at 100yr depth = 0.89 0.97(diameter = 1-1/8 inches) 50 Year 582

CLOG #1= 100% 1.08(diameter = 1-3/16 inches) 100 Year 597 1 Z1_Boolean

n*Cdw #1 = 0.00 1.20(diameter = 1-1/4 inches) 500 Year 614 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 1 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 8.00 140,000 340

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 4.07 (June 2025)
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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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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

0:10:00 0 0.00 0.00 0.00 0.00 0.00 0.44 0.21 1.47

0:15:00 0 0.00 2.74 5.53 6.84 5.03 6.29 6.44 8.95

0:20:00 0 0.00 11.13 16.19 19.38 12.57 14.67 16.30 21.62

0:25:00 0 0.00 24.47 36.95 44.66 27.85 33.13 37.29 49.31

0:30:00 0 0.00 29.09 42.80 50.00 59.93 69.64 79.66 101.07

0:35:00 0 0.00 26.31 37.88 43.97 65.33 75.39 90.68 114.03

0:40:00 0 0.00 22.78 32.09 37.29 60.62 69.78 83.76 105.14

0:45:00 0 0.00 18.62 26.87 31.63 52.34 60.23 74.37 93.26

0:50:00 0 0.00 15.29 22.69 26.29 45.71 52.55 64.60 80.95

0:55:00 0 0.00 13.09 19.35 22.83 37.59 43.25 54.55 68.42

1:00:00 0 0.00 11.54 16.93 20.37 32.02 36.88 47.81 60.00

1:05:00 0 0.00 10.17 14.80 18.13 27.87 32.12 42.89 53.82

1:10:00 0 0.00 8.30 12.85 16.01 23.15 26.71 34.53 43.42

1:15:00 0 0.00 6.69 10.73 14.24 18.98 21.95 27.28 34.40

1:20:00 0 0.00 5.62 9.05 12.27 14.84 17.15 20.14 25.43

1:25:00 0 0.00 5.05 8.13 10.50 12.00 13.86 15.09 19.11

1:30:00 0 0.00 4.75 7.61 9.30 9.85 11.39 12.00 15.22

1:35:00 0 0.00 4.59 7.26 8.48 8.44 9.76 10.09 12.81

1:40:00 0 0.00 4.49 6.45 7.89 7.50 8.67 8.78 11.15

1:45:00 0 0.00 4.41 5.81 7.49 6.88 7.95 7.90 10.03

1:50:00 0 0.00 4.35 5.36 7.20 6.46 7.46 7.27 9.24

1:55:00 0 0.00 3.76 5.02 6.77 6.17 7.12 6.86 8.72

2:00:00 0 0.00 3.29 4.63 6.05 5.98 6.91 6.66 8.46

2:05:00 0 0.00 2.41 3.38 4.38 4.38 5.05 4.88 6.20

2:10:00 0 0.00 1.70 2.38 3.07 3.07 3.55 3.45 4.37

2:15:00 0 0.00 1.19 1.66 2.16 2.16 2.49 2.44 3.10

2:20:00 0 0.00 0.82 1.13 1.49 1.50 1.73 1.70 2.15

2:25:00 0 0.00 0.55 0.74 1.00 1.01 1.16 1.14 1.45

2:30:00 0 0.00 0.35 0.50 0.67 0.69 0.79 0.78 0.99

2:35:00 0 0.00 0.21 0.31 0.41 0.44 0.50 0.49 0.63

2:40:00 0 0.00 0.10 0.17 0.22 0.24 0.28 0.27 0.35

2:45:00 0 0.00 0.04 0.07 0.09 0.11 0.12 0.12 0.15

2:50:00 0 0.00 0.01 0.02 0.02 0.02 0.03 0.03 0.03

2:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:00:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:15:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:20:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:25:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:30:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:35:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:00:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:15:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:30:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:35:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:00:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:15:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:20:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:25:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:30:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:35:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:00:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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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 Elevation Area Area Volume Volume
Total

Outflow

[ft] [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).

Stage - Storage

Description

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.07 (June 2025)
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Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 1 0.000

Selected SCM Type = EDB -- 0.10 -- -- -- 29 0.001 1 0.000

Watershed Area = 89.79 acres -- 0.30 -- -- -- 297 0.007 34 0.001

Watershed Length = 3,991 ft -- 0.50 -- -- -- 605 0.014 124 0.003

Watershed Length to Centroid = 2,182 ft -- 0.70 -- -- -- 1,106 0.025 295 0.007

Watershed Slope = 0.047 ft/ft -- 0.90 -- -- -- 2,020 0.046 608 0.014

Watershed Imperviousness = 47.90% percent -- 1.10 -- -- -- 3,380 0.078 1,148 0.026

Percentage Hydrologic Soil Group A = 0.0% percent -- 1.30 -- -- -- 5,328 0.122 2,019 0.046

Percentage Hydrologic Soil Group B = 25.0% percent -- 1.50 -- -- -- 7,896 0.181 3,341 0.077

Percentage Hydrologic Soil Groups C/D = 75.0% percent -- 1.70 -- -- -- 10,745 0.247 5,205 0.119

Target WQCV Drain Time = 40.0 hours -- 1.90 -- -- -- 14,586 0.335 7,738 0.178

Location for 1-hr Rainfall Depths = User Input -- 2.10 -- -- -- 19,487 0.447 11,146 0.256

-- 2.30 -- -- -- 22,649 0.520 15,359 0.353

-- 2.50 -- -- -- 25,687 0.590 20,193 0.464

Optional User Overrides -- 2.70 -- -- -- 27,857 0.640 25,547 0.586

Water Quality Capture Volume (WQCV) = 1.501 acre-feet acre-feet -- 2.90 -- -- -- 30,033 0.689 31,336 0.719

Excess Urban Runoff Volume (EURV) = 4.187 acre-feet acre-feet -- 3.10 -- -- -- 32,093 0.737 37,549 0.862

2-yr Runoff Volume (P1 = 1.06 in.) = 3.841 acre-feet 1.06 inches -- 3.30 -- -- -- 32,807 0.753 44,039 1.011

5-yr Runoff Volume (P1 = 1.43 in.) = 6.285 acre-feet 1.43 inches -- 3.50 -- -- -- 33,525 0.770 50,672 1.163

10-yr Runoff Volume (P1 = 1.66 in.) = 7.948 acre-feet 1.66 inches -- 3.70 -- -- -- 34,248 0.786 57,449 1.319

25-yr Runoff Volume (P1 = 2 in.) = 10.851 acre-feet 2.00 inches -- 3.90 -- -- -- 34,974 0.803 64,371 1.478

50-yr Runoff Volume (P1 = 2.26 in.) = 12.861 acre-feet 2.26 inches -- 4.10 -- -- -- 35,704 0.820 71,439 1.640

100-yr Runoff Volume (P1 = 2.6 in.) = 15.814 acre-feet 2.60 inches -- 4.30 -- -- -- 36,439 0.837 78,654 1.806

500-yr Runoff Volume (P1 = 3.2 in.) = 20.570 acre-feet 3.20 inches -- 4.50 -- -- -- 37,178 0.853 86,015 1.975

Approximate 2-yr Detention Volume = 3.152 acre-feet -- 4.70 -- -- -- 37,921 0.871 93,525 2.147

Approximate 5-yr Detention Volume = 4.966 acre-feet -- 4.90 -- -- -- 38,688 0.888 101,186 2.323

Approximate 10-yr Detention Volume = 5.852 acre-feet -- 5.10 -- -- -- 39,419 0.905 108,997 2.502

Approximate 25-yr Detention Volume = 6.716 acre-feet -- 5.30 -- -- -- 40,174 0.922 116,956 2.685

Approximate 50-yr Detention Volume = 7.011 acre-feet -- 5.50 -- -- -- 40,934 0.940 125,067 2.871

Approximate 100-yr Detention Volume = 8.203 acre-feet -- 5.70 -- -- -- 41,698 0.957 133,330 3.061

-- 5.90 -- -- -- 42,466 0.975 141,746 3.254

Define Zones and Basin Geometry -- 6.10 -- -- -- 43,239 0.993 150,317 3.451

Zone 1 Volume (WQCV) = 1.501 acre-feet -- 6.30 -- -- -- 44,015 1.010 159,042 3.651

Zone 2 Volume (EURV - Zone 1) = 2.686 acre-feet -- 6.50 -- -- -- 44,796 1.028 167,923 3.855

Select Zone 3 Storage Volume (Optional) = acre-feet -- 6.70 -- -- -- 45,582 1.046 176,961 4.062

Total Detention Basin Volume = 4.187 acre-feet -- 6.90 -- -- -- 46,371 1.065 186,157 4.274

Initial Surcharge Volume (ISV) = user ft
 3 -- 7.10 -- -- -- 47,166 1.083 195,510 4.488

Initial Surcharge Depth (ISD) = user ft -- 7.30 -- -- -- 48,415 1.111 205,068 4.708

Total Available Detention Depth (Htotal) = user ft -- 7.50 -- -- -- 49,218 1.130 214,832 4.932

Depth of Trickle Channel (HTC) = user ft -- 7.70 -- -- -- 50,027 1.148 224,756 5.160

Slope of Trickle Channel (STC) = user ft/ft -- 7.90 -- -- -- 50,843 1.167 234,843 5.391

Slopes of Main Basin Sides (Smain) = user H:V -- 8.10 -- -- -- 51,661 1.186 245,093 5.627

Basin Length-to-Width Ratio (RL/W) = user -- 8.30 -- -- -- 52,481 1.205 255,508 5.866

-- 8.50 -- -- -- 53,302 1.224 266,086 6.108

Initial Surcharge Area (AISV) = user ft
 2 -- 8.70 -- -- -- 54,115 1.242 276,828 6.355

Surcharge Volume Length (LISV) = user ft -- 8.90 -- -- -- 54,925 1.261 287,732 6.605

Surcharge Volume Width (WISV) = user ft -- 9.10 -- -- -- 55,735 1.279 298,798 6.859

Depth of Basin Floor (HFLOOR) = user ft -- 9.30 -- -- -- 56,545 1.298 310,026 7.117

Length of Basin Floor (LFLOOR) = user ft -- 9.50 -- -- -- 57,355 1.317 321,416 7.379

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

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

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

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

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

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

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

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

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

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

Total detention volume 

is less than 100-year 

volume.

After providing required inputs above including 1-hour rainfall

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

the embedded Colorado Urban Hydrograph Procedure.

Volume 

(ft
 3
)

Volume 

(ac-ft)

Area 

(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft
 2
)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft
 2
)

Width 

(ft)
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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

3.93 Zone 1 (WQCV) 3.93 Zone 1 (WQCV)

6.82 Zone 2 (EURV) 6.82 Zone 2 (EURV)

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.07 (June 2025)
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  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 3.93 1.501 Orifice Plate

Zone 2 (EURV) 6.82 2.686 Rectangular Orifice

Zone 3

Total (all zones) 4.187

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

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = 6.49 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft
2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00

Orifice Area (sq. inches) 7.00

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

Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Selected

Invert of Vertical Orifice = 3.48 ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.44 ft
2

Depth at top of Zone using Vertical Orifice = 6.49 ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.33 feet

Vertical Orifice Height = 8.00 inches

Vertical Orifice Width = 8.00 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 = 7.00 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= 7.25 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.15 feet

Spillway Crest Length = 50.00 feet Stage at Top of Freeboard = 9.40 feet

Spillway End Slopes = 10.00 H:V Basin Area at Top of Freeboard = 1.31 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 7.25 acre-ft

Max Ponding Depth of Target Storage Volume = 6.82 feet Discharge at Top of Freeboard = 641.32 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 1.06 1.43 1.66 2.00 2.26 2.60 3.20

CUHP Runoff Volume (acre-ft) = 1.501 4.187 3.841 6.285 7.948 10.851 12.861 15.814 20.570

Inflow Hydrograph Volume (acre-ft) = N/A N/A 3.841 6.285 7.948 10.851 12.861 15.814 20.570

CUHP Predevelopment Peak Q (cfs) = N/A N/A 7.4 27.1 38.7 71.1 88.1 115.1 155.6
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.08 0.30 0.43 0.79 0.98 1.28 1.73

Peak Inflow Q (cfs) = N/A N/A 51.1 86.1 104.9 152.7 180.1 220.1 283.6

Peak Outflow Q (cfs) = 1.1 4.3 3.7 21.3 45.2 98.9 130.9 183.0 257.6

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.8 1.2 1.4 1.5 1.6 1.7

Structure Controlling Flow = Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Spillway Spillway Spillway Spillway Spillway 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) = 43 51 51 52 51 47 45 43 38

Time to Drain 99% of Inflow Volume (hours) = 44 54 54 57 57 55 55 54 52

Maximum Ponding Depth (ft) = 3.93 6.82 5.97 7.48 7.65 7.93 8.07 8.26 8.50

Area at Maximum Ponding Depth (acres) = 0.81 1.06 0.98 1.13 1.14 1.17 1.18 1.20 1.22

Maximum Volume Stored (acre-ft) = 1.502 4.189 3.323 4.898 5.091 5.426 5.579 5.818 6.108

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.07 (June 2025)

Dawson Trails

Pond D3 Verification

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
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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 3 1

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

Count_VertOrifice1 = 1 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 394

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 598

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 683

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 749

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 766 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 794 1.15

WQ Plate Flow at 100yr depth = 0.67 0.97(diameter = 1-1/8 inches) 50 Year 808

CLOG #1= 100% 1.08(diameter = 1-3/16 inches) 100 Year 827 1 Z1_Boolean

n*Cdw #1 = 0.00 1.20(diameter = 1-1/4 inches) 500 Year 851 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 1 1 1

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 = 4.51 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 1 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 10.00 320,000 650

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

minimum bound

maximum bound

DETENTION BASIN OUTLET STRUCTURE DESIGN
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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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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

0:10:00 0 0.00 0.00 0.00 0.00 0.00 0.43 0.21 1.44

0:15:00 0 0.00 2.64 5.37 6.65 4.91 6.38 6.42 9.54

0:20:00 0 0.00 12.12 18.52 23.03 14.84 17.64 19.26 27.02

0:25:00 0 0.00 31.50 52.91 68.02 36.96 45.37 53.53 77.62

0:30:00 0 0.00 47.32 81.00 100.58 100.81 121.29 142.61 190.76

0:35:00 0 0.00 51.14 86.08 104.87 143.26 170.13 206.18 268.18

0:40:00 0 0.00 48.25 79.17 96.00 152.75 180.09 220.12 283.61

0:45:00 0 0.00 42.91 70.34 86.12 143.43 168.70 209.90 269.74

0:50:00 0 0.00 37.89 63.13 77.14 132.01 155.17 194.09 249.32

0:55:00 0 0.00 33.77 56.41 69.32 118.64 139.63 177.03 227.56

1:00:00 0 0.00 30.20 49.95 62.22 105.65 124.53 161.41 207.51

1:05:00 0 0.00 27.02 44.06 55.84 93.84 110.73 147.22 189.24

1:10:00 0 0.00 23.91 39.61 51.23 81.39 96.32 127.81 164.88

1:15:00 0 0.00 21.35 36.12 48.26 71.06 84.50 109.64 142.33

1:20:00 0 0.00 19.30 32.73 44.46 62.20 74.05 93.51 121.66

1:25:00 0 0.00 17.52 29.45 39.47 54.37 64.63 79.41 103.24

1:30:00 0 0.00 15.87 26.38 34.43 46.83 55.58 67.18 87.22

1:35:00 0 0.00 14.24 23.47 29.78 39.75 47.13 56.30 72.98

1:40:00 0 0.00 12.64 20.08 25.55 33.23 39.36 46.32 59.96

1:45:00 0 0.00 11.19 16.74 21.83 27.26 32.25 37.23 48.13

1:50:00 0 0.00 10.11 14.17 19.13 22.05 26.09 29.49 38.24

1:55:00 0 0.00 9.00 12.65 17.34 18.37 21.83 24.08 31.49

2:00:00 0 0.00 7.99 11.58 15.69 16.18 19.29 20.73 27.26

2:05:00 0 0.00 6.66 9.74 13.14 13.30 15.88 16.74 22.06

2:10:00 0 0.00 5.34 7.75 10.46 10.35 12.35 12.76 16.84

2:15:00 0 0.00 4.22 6.08 8.22 7.95 9.49 9.55 12.62

2:20:00 0 0.00 3.34 4.78 6.42 6.14 7.31 7.13 9.43

2:25:00 0 0.00 2.62 3.75 4.97 4.71 5.60 5.32 7.03

2:30:00 0 0.00 2.05 2.89 3.79 3.59 4.27 4.02 5.31

2:35:00 0 0.00 1.60 2.20 2.86 2.72 3.22 3.05 4.01

2:40:00 0 0.00 1.23 1.66 2.16 2.05 2.43 2.33 3.06

2:45:00 0 0.00 0.94 1.25 1.65 1.57 1.86 1.80 2.37

2:50:00 0 0.00 0.70 0.93 1.24 1.19 1.41 1.37 1.80

2:55:00 0 0.00 0.50 0.66 0.90 0.87 1.03 1.00 1.31

3:00:00 0 0.00 0.33 0.45 0.61 0.60 0.71 0.69 0.90

3:05:00 0 0.00 0.20 0.29 0.37 0.39 0.45 0.44 0.57

3:10:00 0 0.00 0.10 0.16 0.20 0.22 0.25 0.24 0.31

3:15:00 0 0.00 0.04 0.07 0.08 0.09 0.11 0.10 0.13

3:20:00 0 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03

3:25:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:30:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:35:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:00:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:15:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:20:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:25:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:30:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:35:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:00:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:05:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:10:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:15:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:20:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:25:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:30:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:35:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:40:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:45:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:50:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:55:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:00:00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention_v4.07 - Pond D3.xlsm, Outlet Structure 6/16/2026, 12:32 PM



Summary Stage-Area-Volume-Discharge Relationships

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

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

Stage Elevation Area Area Volume Volume
Total

Outflow

[ft] [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).

Stage - Storage

Description

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.07 (June 2025)

MHFD-Detention_v4.07 - Pond D3.xlsm, Outlet Structure 6/16/2026, 12:32 PM



 

APPENDIX D 
REFERENCES 

 
Excerpts from "Public Improvement Construction Plans for Dawson Trails 

Filing 2 Infrastructure" By EMK Consultants, dated April 2025. 

 

Excerpts from "Phase III Drainage Report for Dawson Trails Filing No.2" by 

EMK Consultants, approved October 2025 

 
 

 



IN
T

E
R

S
T

A
T

E
25

CRYSTAL VALLEY
PKWY

CASTLE

BUTTE DR

CASTLE

BUTTE DR

TWIN
OAKS RD

BELL MOUNTAIN

PKWY

SHEET

JOB NO.

CHECKED BY:

DESIGNED BY:
DRAWN BY:

OF

BY
D

A
TE

#
RE

V
IS

IO
N

 D
ES

C
RI

PT
IO

N

5/
1/

20
25

 9
:2

7 
AM

   
   

   
 X

:\2
0-

22
4 

D
aw

so
n\

C
iv

il\
C

AD
\P

la
ns

\IN
FR

A1
\C

D
s 

   
   

   
C

O
VE

R
.d

w
g

DA
W

SO
N

 TR
A

IL
S 

- F
IL

IN
G

 2
 IN

FR
A

ST
RU

C
TU

RE
C

A
ST

LE
 R

O
C

K,
 C

O
LO

RA
D

O

C
O

N
ST

RU
C

TIO
N

 D
O

C
UM

EN
TS

301

1S
T 

SU
BM

IT
TA

L
JF

1

GAW
DL
DO

10
/31

/23
K

no
w

 w
ha

t's
 b

el
ow

.
 C

al
l b

ef
or

e 
yo

u 
di

g.

TOWN APPROVAL BLOCK

DEVELOPMENT SERVICES

APPROVED BY:

TOWN OF CASTLE ROCK APPROVAL
PLANS ARE HEREBY APPROVED FOR ONE YEAR FROM

 DATE OF DEVELOPMENT SERVICES APPROVAL.

I HEREBY AFFIRM THAT THESE FINAL CONSTRUCTION PLANS WERE
PREPARED UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
ALL APPLICABLE TOWN OF CASTLE ROCK AND STATE OF COLORADO
STANDARDS AND STATUTES, RESPECTIVELY; AND THAT I AM FULLY
RESPONSIBLE FOR ALL DESIGN AND REVISIONS RELATIVE TO SAID
PLANS.
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PUBLIC IMPROVEMENT CONSTRUCTION PLANS
DAWSON TRAILS FILING 2 INFRASTRUCTURE

LOCATED IN PORTIONS OF SECTIONS 21, 22, 27 AND 28, TOWNSHIP 8 SOUTH,
RANGE 67 WEST OF THE 6TH PRINCIPAL MERIDIAN, TOWN OF CASTLE ROCK, COUNTY OF DOUGLAS, STATE OF COLORADO.

TOWN OF CASTLE ROCK PROJECT NO. CD23-0045

VICINITY MAPVICINITY MAP

1 inch = 2,000 ft.

4,000'2,000'0

VICINITY MAPNOTES
1. CONTRACTOR TO VERIFY LOCATION OF EXISTING UTILITIES PRIOR TO CONSTRUCTION.

2. CONTRACTOR SHALL FIELD VERIFY THE LOCATION AND DEPTH OF ALL UTILITY CROSSINGS
PRIOR TO CONSTRUCTION. CONTRACTOR SHALL NOTIFY THE DESIGN ENGINEER OF ANY
CONFLICTS OR DISCREPANCIES WHICH WOULD IMPACT THE CONSTRUCTION OF THE
PROPOSED UTILITIES PRIOR TO THE START OF CONSTRUCTION.

INDEMNIFICATION AND ADHERENCE TO STANDARDS STATEMENT
THESE PLANS HAVE BEEN REVIEWED BY THE TOWN OF CASTLE ROCK FOR CONCEPT ONLY.
THE REVIEW DOES NOT IMPLY RESPONSIBILITY BY THE REVIEWING DEPARTMENT, THE
TOWN ENGINEER, OR THE TOWN OF CASTLE ROCK FOR ACCURACY AND CORRECTNESS OF
THE CALCULATIONS.  FURTHERMORE, THE REVIEW DOES NOT IMPLY THAT QUANTITIES OF
ITEMS ON THE PLANS ARE THE FINAL QUANTITIES REQUIRED.  THE REVIEW SHALL NOT BE
CONSTRUED FOR ANY REASON AS ACCEPTANCE OF FINANCIAL RESPONSIBILITY BY THE
TOWN FOR ADDITIONAL QUANTITIES OF ITEMS SHOWN THAT MAY BE REQUIRED DURING
THE CONSTRUCTION PHASE.

ALL WORK SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE TOWN OF CASTLE ROCK
MUNICIPAL CODE, TECHNICAL MANUALS, AND/OR OTHER TOWN-APPROVED APPLICABLE
STANDARDS.

BENCHMARK:
THE ELEVATION AND CONTOURS SHOWN HEREON ARE BASED UPON NGS
STATION X 396 (PID KK1331). BEING A STANDARD NGS STEEL DEEPROD, WITH
A PUNCHMARK, IN A STANDARD NGS LOGO CAP SET IN A CONCRETE
SLEEVE, FLUSH TO THE GROUND. MONUMENT LIES 0.25 MI SOUTH OF THE
INTERSECTION OF DOUGLAS LANE LEADING EAST, 121.1 FT EAST OF THE
CENTERLINE OF THE NORTHBOUND LANES OF INTERSTATE 25, 86.6 FT SOUTH
OF THE CENTER OF A PRIVATE DRIVE LEADING EAST TO A FRAME HOUSE,
38.1 FT EAST OF THE CENTERLINE OF THE EAST FRONTAGE ROAD OF
INTERSTATE 25, 5.6 FT NORTH OF A UTILITY POLE, ABOUT LEVEL WITH THE
HIGHWAY, AND 1 FT WEST OF A FIBERGLASS WITNESS POST AND SHEEP
FENCE.  PUBLISHED ELEVATION = 6355.09' NAVD88

BASIS OF BEARING:
BEARINGS FOR THIS DESCRIPTION ARE BASED UPON THE NORTH LINE OF THE
SOUTHEAST QUARTER OF THE SOUTHEAST QUARTER OF SECTION 21,
TOWNSHIP 8 SOUTH, RANGE 67 WEST OF THE SIXTH PRINCIPAL MERIDIAN,
BEING ASSUMED TO BEAR N 89°55'56” W, FROM THE SOUTH SIXTEENTH
CORNER COMMON TO SECTIONS 21 & 22, BEING MONUMENTED BY A 1”
DIAMETER PIPE WITH A 2” DIAMETER ALUMINUM CAP STAMPED “LS 6935 -
1988”, TO THE SOUTHEAST SIXTEENTH CORNER OF SAID SECTION 21, BEING
MONUMENTED BY A #5 REBAR WITH A 1-1/2 INCH DIAMETER ALUMINUM
CAP STAMPED “LS 10377”, WITH ALL BEARINGS CONTAINED HEREIN
RELATIVE THERETO.

SITE
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ER
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HE

ET

1

BASIS OF COORDINATES:
BASIS OF COORDINATES: PROJECT COORDINATES (GROUND) ARE DERIVED
FROM A MODIFIED NAD83 (2011) COLORADO STATE PLANE CENTRAL ZONE
COORDINATES (0502) IN U.S. SURVEY FEET. COMBINED SCALE FACTOR =
1.0003644180 AND IS SCALED FROM THE MAPPING ZONE ORIGIN (N: 0FT, E:
0FT)
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AREA OF DISTURBANCE:

1. AREA OF DISTURBANCE = 96.2 ACRES

DEVELOPER / OWNER
ACM DAWSON TRAILS VII JV LLC
4100 E. MISSISSIPPI AVE, STE. 500
GLENDALE, CO 80246
CONTACT: LAWRENCE JACOBSON
(303) 984-9800
LJACOBSON@WESTSIDEINV.COM

ENGINEER
EMK CONSULTANTS, INC.
7006 S. ALTON WAY, BLDG F
CENTENNIAL, CO 80112
CONTACT: GARY WALTER
303-694-1520
EMAIL: GWALTER@EMKC.COM

SURVEYOR
EMK CONSULTANTS, INC.
7006 S. ALTON WAY, BLDG F
CENTENNIAL, CO 80112
CONTACT: SAM GALLUCCI
303-694-1520
EMAIL: SGALLUCCI@EMKC.COM

PLANNER / ARCHITECT
NORRIS DESIGN
1101 BANNOCK ST.
DENVER, CO 80204
CONTACT: STACEY WEAKS
SWEAKS@NORRIS-DESIGN.COM

TOWN OF CASTLE ROCK
TOWN OF CASTLE ROCK
DEVELOPMENT SERVICES DEPARTMENT
100 WILCOX ST.
CASTLE ROCK, CO 80104
(720) 733-2200

CONTACTS

UTILITY SERVICE PROVIDERS

BLACK HILLS ENERGY
1515 WYNKOOP ST., 5TH FLOOR
DENVER, CO 80202
PHONE (888) 890-5554

GAS

CABLE
COMCAST
118 WILCOX ST., UNIT B
CASTLE ROCK, CO  80104
PHONE (303) 930-2000

LUMEN TECHNOLOGIES
931 14TH STREET
DENVER, CO 80202
PHONE: (800) 244-1111

PHONE

ELECTRIC
CORE ELECTRIC
5496 N. U.S. HWY 85
P.O. DRAWER A
SEDALIA, CO 80135
PHONE: (303) 688-3100

WATER & SEWER
CASTLE ROCK WATER
175 KELLOGG COURT
CASTLE ROCK, CO 80104
PHONE: (720) 733-6000
FAX: (303) 688-0437

EXCERPTS FROM "PUBLIC IMPROVEMENT CONSTRUCTION PLANS FRO
DAWSON TRAILS FILING 2 INFRASTRUCTURE" BY EMK CONSULTANTS
DATED 04/30/2025.
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TOWN APPROVAL BLOCK

DEVELOPMENT SERVICES

APPROVED BY:

TOWN OF CASTLE ROCK APPROVAL
PLANS ARE HEREBY APPROVED FOR ONE YEAR FROM

 DATE OF DEVELOPMENT SERVICES APPROVAL.

I HEREBY AFFIRM THAT THESE FINAL CONSTRUCTION PLANS WERE
PREPARED UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
ALL APPLICABLE TOWN OF CASTLE ROCK AND STATE OF COLORADO
STANDARDS AND STATUTES, RESPECTIVELY; AND THAT I AM FULLY
RESPONSIBLE FOR ALL DESIGN AND REVISIONS RELATIVE TO SAID
PLANS.

DATE

PROFESSIONAL ENGINEER CERTIFICATION

DATE

SEE COVER SHEET FOR BASIS OF BEARINGS & BENCHMARK.
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KEY MAP

LEGEND

PROPOSED CURB & GUTTER

PROPOSEDEXISTING

PROPOSED STORM & STUB OUT

EXISTING STORM & STUB OUT

EASEMENT

RIGHT OF WAY (R.O.W.)

CENTERLINE

PROPOSED SANITARY & STUB OUT

PROPOSED WATER & STUB OUT

SS EXISTING SANITARY & STUB OUT

W EXISTING WATER & STUB OUT

S SANITARY SERVICE

W WATER SERVICE

FUTURE STORM & STUB OUT

OUTLET STRUCTURE

STORM INLETS

STORM MANHOLES

FES, FOREBAY, & TRICKLE CHANNEL

STORM MAJOR HGL

STORM MINOR HGL

STORM UNDERDRAIN

100 YEAR FLOODPLAIN

WETLAND

RIPRAP

BLOCK NUMBER3 41 2

CRUSHER FINES
MAINTENANCE ACCESS

PROFILE
HORIZ: 1" = 50'
VERT: 1" = 5'

LIMITS OF CONSTRUCTION

EXCERPTS FROM "PUBLIC IMPROVEMENT CONSTRUCTION PLANS FRO
DAWSON TRAILS FILING 2 INFRASTRUCTURE" BY EMK CONSULTANTS
DATED 04/30/2025.
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TOWN APPROVAL BLOCK

DEVELOPMENT SERVICES

APPROVED BY:

TOWN OF CASTLE ROCK APPROVAL
PLANS ARE HEREBY APPROVED FOR ONE YEAR FROM

 DATE OF DEVELOPMENT SERVICES APPROVAL.

I HEREBY AFFIRM THAT THESE FINAL CONSTRUCTION PLANS WERE
PREPARED UNDER MY DIRECT SUPERVISION, IN ACCORDANCE WITH
ALL APPLICABLE TOWN OF CASTLE ROCK AND STATE OF COLORADO
STANDARDS AND STATUTES, RESPECTIVELY; AND THAT I AM FULLY
RESPONSIBLE FOR ALL DESIGN AND REVISIONS RELATIVE TO SAID
PLANS.

DATE

PROFESSIONAL ENGINEER CERTIFICATION

DATE

SEE COVER SHEET FOR BASIS OF BEARINGS & BENCHMARK.
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KEY MAP

LEGEND

PROPOSED CURB & GUTTER

PROPOSEDEXISTING

PROPOSED STORM & STUB OUT

EXISTING STORM & STUB OUT

EASEMENT

RIGHT OF WAY (R.O.W.)

CENTERLINE

PROPOSED SANITARY & STUB OUT

PROPOSED WATER & STUB OUT

SS EXISTING SANITARY & STUB OUT

W EXISTING WATER & STUB OUT

S SANITARY SERVICE

W WATER SERVICE

FUTURE STORM & STUB OUT

OUTLET STRUCTURE

STORM INLETS

STORM MANHOLES

FES, FOREBAY, & TRICKLE CHANNEL

STORM MAJOR HGL

STORM MINOR HGL

STORM UNDERDRAIN

100 YEAR FLOODPLAIN

WETLAND

RIPRAP

BLOCK NUMBER3 41 2

CRUSHER FINES
MAINTENANCE ACCESS

PROFILE
HORIZ: 1" = 50'
VERT: 1" = 5'

LIMITS OF CONSTRUCTION

STORM - D1 MAIN

DAWSON TRAIL BLVD

SEE SHEET 99

STORM - D1 MAIN

DAWSON TRAIL BLVD

SEE SHEET 99

STORM - D1 MAIN

DAWSON TRAIL BLVD

SEE SHEET 99

EXCERPTS FROM "PUBLIC IMPROVEMENT CONSTRUCTION PLANS FRO
DAWSON TRAILS FILING 2 INFRASTRUCTURE" BY EMK CONSULTANTS
DATED 04/30/2025.
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will be detained to historic flowrates before exiting the project site via existing storm 

conveyance elements beneath the BNSF Railroad and eventually drain to East Plum 

Creek.  

 

Basin A-2  (23.4 acre | 48% Impervious| Q100 = 35.5 cfs)  

Major Basin A-2 is bounded by development parcels to the north, the future Regional 

Flood Control Pond E1 to the west, future development parcels to the south, and Dawson 

Trails Boulevard to the east. Major Basin A-2 contains the North Dawson Tributary 

drainageway and associated open space.  Basin A-2 is located within the planning area 

OSP-3 in the development plan.  This area has an anticipated use of open space and 

landscape features.  The area is assigned a build out imperviousness of 48% for 

hydrologic analysis.  Flows from this basin will exit to the east and drain to the proposed 

Regional Flood Control Pond A1.  

 

Basin A-3  (47.0 acre | 87% Impervious| Q100 = 179 cfs)  

Major Basin A-3 is bounded by development parcels to the north, future development 

parcels to the west, the Regional Flood Control Pond A1 to the south and the BNSF 

railroad to the east. Major Basin A-3 contains roadway right-of-way, future single family, 

multifamily, and commercial land use.  Basin A-3 is located within the planning area D 

and G-1 in the development plan. The area is assigned a build out imperviousness of 87% 

for hydrologic analysis.  Flows from this basin will be treated in a private Water Quality 

(WQ) and Excess Urban Runoff Volume (EURV) pond before discharging into the 

Regional Flood Control Pond A1.  

 

Basin A-4  (89.1 acre | 68% Impervious| Q100 = 326 cfs)  

Major Basin A-4 is bounded by development parcels to the north, future development 

parcels to the west, the North Dawson Tributary drainageway to the south and Dawson 

Trails Boulevard to the east. Major Basin A-4 contains roadway right-of-way, future single 

family, and multifamily land use.  Basin A-4 is located within the planning area D in the 

development plan. The area is assigned a build out imperviousness of 68% for hydrologic 

analysis.  Flows from this basin will be treated in a private Water Quality (WQ) and Excess 

Urban Runoff Volume (EURV) pond before discharging into the North Dawson Tributary 

immediately south. 

 

Basin A-5 (28.2 acre | 60% Impervious | Q100 = 90.3 cfs)  

Major Basin A-5 is bounded by development parcels to the north, future development 

parcels to the west, the North Dawson Tributary drainageway to the south and future 

development parcels to the east. Major Basin A-5 contains roadway right-of-way, future 

single family, and multifamily land use.  Basin A-5 is located within the planning area D 

and C-2 in the development plan. The area is assigned a build out imperviousness of 60% 

for hydrologic analysis.  Flows from this basin will be treated in a private Water Quality 

(WQ) and Excess Urban Runoff Volume (EURV) pond before discharging into the North 

Dawson Tributary immediately south. 

 

Basin A-6 (8.36 acre | 60% Impervious | Q100 = 30.3 cfs) 

Major Basin A-6 is bounded by development parcels to the north, future development 

parcels to the west, the North Dawson Tributary drainageway to the south and future 

development parcels to the east. Major Basin A-6 contains roadway right-of-way, future 

single family, and multifamily land use.  Basin A-6 is located within the planning area C-1 

and C-2 in the development plan. The area is assigned a build out imperviousness of 60% 

for hydrologic analysis.  Flows from this basin will be treated in a private Water Quality 



PERCENT IMPERVIOUS CALCULATIONS

PROPOSED CONDITIONS - DAWSON TRAILS - FILING 2 - POND D1

Basin 
Total Area

Asphalt/ Ponded 

Water
Roof/ Concrete

Commercial - 

Medium to High 

Density

MFH - High 

Density MFH 

(>20 du/ac)

SFH - High-

density (5-20 

du/ac) and 

Commercial - 

Low-density

SFH - Low & 

Medium-density 

(5-20 du/ac)

Community 

Parks/ Extended 

Detention Basins

Neighborhood 

Parks

Open Space - 

Undisturbed 

Native Grass, 

Landscaping

Composite 

Percent 

Impervious

%IMP 100% 90% 80% 70% 65% 55% 25% 15% 2%

(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres)

D1-1 5.11 5.11 70.0%

D1-2 1.36 0.94 0.20 0.22 82.7%

D1-3 0.73 0.50 0.10 0.13 81.2%

D1-4 1.17 0.79 0.15 0.23 79.5%

D1-5 0.41 0.05 0.29 0.07 76.2%

D1-6 4.79 4.79 70.0%

D1-7 5.87 5.87 70.0%

D1-8a 1.43 0.91 0.20 0.32 76.7%

D1-8b 0.54 0.29 0.10 0.15 70.9%

D1-9a 1.43 0.90 0.20 0.33 76.0%

D1-9b 0.56 0.29 0.10 0.17 68.5%

D1-10 0.85 0.85 25.0%

Pond D1 24.25 4.67 1.34 15.77 0.85 1.62 70.8%

Note: Dawson Trails Filing 2 is grandfathered into the previous MHFD impervious values (pre June 2024). In some instances the new, higher values have been used to match surrounding filings.

X:\20-224 Dawson\Z-Dawson Trails Drainage Report\Rational Calcs\DTF2-Pond D1-Rational Calcs - Developed

EXCERPTS FROM "PHASE III DRAINAGE REPORT FOR DAWSON TRAILS
FILING NO. 2" BY EMK CONSULTANTS APPROVED 10/21/2025.



JOB NO: 13301.00 RATIONAL METHOD

PROJECT: Dawson Trails - Filing 2, Pond D1 (5-YEAR DEVELOPED CONDITION)
DSGN STRM: 5-year

CALC BY: DJO

DATE: 4/25/25 I=28.5*P1/(10+T)^0.786

1 HR STORM= 1.43

Design Point Basin  C Tc A*C I Q Tc A*C I Q Length Vel. Time From A*C Q

Ac IN/HR CFS IN/HR CFS  fps (Min.) To CFS Notes

1D1 D1-1 5.11 0.61 10.29 3.09 3.8 11.8 60 10 0.1 1D1 TO 2D1 3.09 11.8 DIRECT/ PIPE FLOW

D1-2 1.36 0.71 5.91 0.96 4.6 4.5 DIRECT

2D1 DP 1D1 + D1-2 10.4 4.06 3.8 15.5 60 10 0.1 2D1 TO 3D1.1 4.06 15.5 COMBINED

3D1 D1-3 0.73 0.70 5.00 0.51 4.9 2.5 0.51 2.5 DIRECT/ PIPE FLOW

3D1.1 DP 2D1 + DP 3D1 10.5 4.57 3.8 17.3 200 10 0.3 3D1.1 TO 5D1.2 4.57 17.3 COMBINED

4D1 D1-4 1.17 0.68 7.44 0.80 4.3 3.4 0.80 3.4 DIRECT/ PIPE FLOW

5D1 D1-5 0.41 0.66 5.00 0.27 4.9 1.3 0.27 1.3 DIRECT/ PIPE FLOW

5D1.1 DP 4D1 + DP 5D1 7.4 1.07 4.3 4.6 1.07 4.6 COMBINED

5D1.3 DP 5D1.1 + DP 3D1.1 10.8 5.63 3.7 21.1 370 10 0.6 5D1.3 TO 6D1.1 5.63 21.1 COMBINED

6D1 D1-6 4.79 0.61 10.71 2.90 3.8 10.9 2.90 10.9 DIRECT/ PIPE FLOW

6D1.1 DP 5D1.3 + DP 6D1 11.4 8.53 3.7 31.3 330 10 0.6 6D1.1 TO 9D1.1 8.53 31.3 COMBINED

7D1 D1-7 5.87 0.61 9.65 3.55 3.9 13.9 3.55 13.9 DIRECT/ PIPE FLOW

D1-8a 1.43 0.66 8.88 0.94 4.0 3.8 DIRECT

D1-8b 0.54 0.61 5.54 0.33 4.7 1.6 DIRECT

D1-8a + D1-8b 8.9 1.27 4.0 5.2 DIRECT

8D1 DP 7D1+D1-8a+D1-8b 9.6 4.83 3.9 18.9 4.83 18.9 COMBINED

D1-9a 1.43 0.65 8.91 0.94 4.0 3.8 DIRECT

D1-9b 0.56 0.59 5.66 0.33 4.7 1.6 DIRECT

9D1 D1-9a + D1-9b 8.9 1.27 4.0 5.1 1.27 5.1 COMBINED

9D1.1 DP 6D1.1 + DP 8D1 + DP 9D1 12.0 14.63 3.6 52.5 14.63 52.5 COMBINED

PIPE FLOW          Direct RUNOFF        TOTAL RUNOFF TRAVEL TIME

&C4/25/2025

EXCERPTS FROM "PHASE III DRAINAGE REPORT FOR DAWSON TRAILS
FILING NO. 2" BY EMK CONSULTANTS APPROVED 10/21/2025.



JOB NO: 13301.00 RATIONAL METHOD

PROJECT: Dawson Trails - Filing 2, Pond D1 (100-YEAR DEVELOPED CONDITION)
DSGN STRM: 100-year

CALC BY: DJO

DATE: 4/25/25 I=28.5*P1/(10+T)^0.786

1 HR STORM= 2.60

Design Point Basin  Tc A*C I Q Tc A*C I Q Length Vel. Time From A*C Q

Ac C IN/HR CFS IN/HR CFS   (Min.) To CFS Notes

1D1 D1-1 5.11 0.77 10.29 3.94 7.0 27.4 3.94 27.4 DIRECT/ PIPE FLOW

D1-2 1.36 0.82 5.91 1.12 8.4 9.4 DIRECT

2D1 DP 1D1 + D1-2 10.3 5.05 7.0 35.2 5.05 35.2 COMBINED

3D1 D1-3 0.73 0.82 5.00 0.60 8.8 5.3 0.60 5.3 DIRECT/ PIPE FLOW

3D1.1 DP 2D1 + DP 3D1 10.3 5.65 7.0 39.3 600 10 1.0 2D3 TO 3D3 5.65 39.3 COMBINED

4D1 D1-4 1.17 0.81 7.44 0.95 7.8 7.4 0.95 7.4 DIRECT/ PIPE FLOW

5D1 D1-5 0.41 0.80 5.00 0.33 8.8 2.9 100 10 0.2 3D3 TO 4D3 0.33 2.9 DIRECT/ PIPE FLOW

5D1.1 DP 4D1 + DP 5D1 7.4 1.27 7.8 10.0 1.27 10.0 COMBINED

5D1.3 DP 5D1.1 + DP 3D1.1 11.3 6.92 6.7 46.4 6.92 46.4 COMBINED

6D1 D1-6 4.79 0.77 10.71 3.69 6.8 25.2 80 10 0.13 4D3 TO 5D3 3.69 25.2 DIRECT/ PIPE FLOW

6D1.1 DP 5D1.3 + DP 6D1 11.3 10.61 6.7 71.1 10.61 71.1 COMBINED

7D1 D1-7 5.87 0.77 9.65 4.52 7.1 32.3 290 10 0.483 5D3 TO 6D3 4.52 32.3 DIRECT/ PIPE FLOW

D1-8a 1.43 0.80 8.88 1.14 7.4 8.4 DIRECT

D1-8b 0.54 0.77 5.54 0.42 8.6 3.6 DIRECT

D1-8a + D1-8b 8.9 1.56 7.4 11.5 80 10 0.13 6D3 TO 7D3 DIRECT

8D1 DP 7D1+D1-8a+D1-8b 9.6 6.08 7.1 43.4 6.08 43.4 COMBINED

D1-9a 1.43 0.79 8.91 1.14 7.4 8.4 140 10 0.2 7D3 TO 8D3 DIRECT

D1-9b 0.56 0.76 5.66 0.43 8.5 3.6 DIRECT

9D1 D1-9a + D1-9b 8.9 1.56 7.4 11.5 1.56 11.5 COMBINED

9D1.1 DP 6D1.1 + DP 8D1 + DP 9D1 11.3 18.26 6.7 122.3 105 10 0.2 8D3 TO 9D3 18.26 122.3 COMBINED

          DIRECT RUNOFF        TOTAL RUNOFF PIPE FLOWTRAVEL TIME

&C4/25/2025

EXCERPTS FROM "PHASE III DRAINAGE REPORT FOR DAWSON TRAILS
FILING NO. 2" BY EMK CONSULTANTS APPROVED 10/21/2025.



PERCENT IMPERVIOUS CALCULATIONS

PROPOSED CONDITIONS - DAWSON TRAILS - FILING 2 - POND D3

Basin 
Total Area

Asphalt/ Ponded 

Water
Roof/ Concrete

Commercial - 

Medium to High 

Density

MFH - High 

Density MFH 

(>20 du/ac)

SFH - High-

density (5-20 

du/ac) and 

Commercial - 

Low-density

SFH - Low & 

Medium-density 

(5-20 du/ac)

Community 

Parks/ Extended 

Detention Basins

Neighborhood 

Parks

Open Space - 

Undisturbed 

Native Grass, 

Landscaping

Composite 

Percent 

Impervious

%IMP 100% 90% 80% 70% 65% 55% 25% 15% 2%

(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres)

D3.0 12.30 7.50 4.80 43.5%

D3.10 0.67 0.33 0.09 0.25 62.1%

D3.11 0.64 0.29 0.13 0.22 64.3%

D3.12 3.03 0.29 0.14 2.60 15.4%

D3.13 0.62 0.28 0.13 0.21 64.7%

D3.15 0.83 0.28 0.07 0.48 42.5%

D3.16 0.50 0.14 0.07 0.29 41.8%

D3.18 0.32 0.15 0.07 0.10 67.2%

D3.19 1.12 0.15 0.07 0.90 20.6%

D3.20 0.47 0.32 0.15 68.7%

D3.21 0.55 0.25 0.30 46.5%

D3.22 0.25 0.25 100.0%

D3.2a 11.70 11.70 2.0%

D3.2b 3.00 3.00 65.0%

D3.2c 7.61 7.61 65.0%

D3.2d 2.90 2.90 2.0%

D3.2e 1.70 1.70 65.0%

D3.2f 1.10 1.10 80.0%

D3.3a 26.07 26.07 65.0%

D3.3b 7.89 7.89 65.0%

D3.4 2.90 2.90 65.0%

D3.6 4.45 4.45 25.0%

D3.2d + D3.2e 4.60 1.70 2.90 25.3%

Pond D3 90.62 2.73 0.77 1.10 7.50 49.17 4.45 0.00 24.90 47.6%

Note: Basin D3.5 goes to Pond D1

Note: Dawson Trails Filing 2 is grandfathered into the previous MHFD impervious values (pre June 2024). In some instances the new, higher values have been used to match surrounding filings.

X:\20-224 Dawson\Z-Dawson Trails Drainage Report\Rational Calcs\DTF2-Rational Calcs - Developed

EXCERPTS FROM "PHASE III DRAINAGE REPORT FOR DAWSON TRAILS
FILING NO. 2" BY EMK CONSULTANTS APPROVED 10/21/2025.



Project:

Basin ID:

Depth Increment = ft

Watershed Information Flood Control Only Media Surface -- 0.00 -- -- -- 8 0.000

Selected BMP Type = No BMP -- 0.10 -- -- -- 159 0.004 8 0.000

Watershed Area = 256.00 acres -- 0.30 -- -- -- 518 0.012 76 0.002

Watershed Length = 4,817 ft -- 0.50 -- -- -- 880 0.020 216 0.005

Watershed Length to Centroid = 2,467 ft -- 0.70 -- -- -- 1,476 0.034 451 0.010

Watershed Slope = 0.045 ft/ft -- 0.90 -- -- -- 2,684 0.062 867 0.020

Watershed Imperviousness = 53.00% percent -- 1.10 -- -- -- 4,272 0.098 1,563 0.036

Percentage Hydrologic Soil Group A = 0.0% percent -- 1.30 -- -- -- 6,295 0.145 2,620 0.060

Percentage Hydrologic Soil Group B = 30.0% percent -- 1.50 -- -- -- 8,900 0.204 4,139 0.095

Percentage Hydrologic Soil Groups C/D = 70.0% percent -- 1.70 -- -- -- 12,608 0.289 6,290 0.144

Target WQCV Drain Time = N/A hours -- 1.90 -- -- -- 17,799 0.409 9,330 0.214

Location for 1-hr Rainfall Depths = User Input -- 2.10 -- -- -- 24,279 0.557 13,538 0.311

-- 2.30 -- -- -- 32,002 0.735 19,166 0.440

-- 2.50 -- -- -- 40,410 0.928 26,407 0.606

Optional User Overrides -- 2.70 -- -- -- 49,714 1.141 35,420 0.813

Water Quality Capture Volume (WQCV) = 4.578 acre-feet acre-feet -- 2.90 -- -- -- 61,043 1.401 46,495 1.067

Excess Urban Runoff Volume (EURV) = 13.399 acre-feet acre-feet -- 3.10 -- -- -- 73,871 1.696 59,987 1.377

2-yr Runoff Volume (P1 = 1.06 in.) = 11.983 acre-feet 1.06 inches -- 3.30 -- -- -- 88,084 2.022 76,182 1.749

5-yr Runoff Volume (P1 = 1.43 in.) = 19.066 acre-feet 1.43 inches -- 3.50 -- -- -- 103,933 2.386 95,384 2.190

10-yr Runoff Volume (P1 = 1.66 in.) = 23.829 acre-feet 1.66 inches -- 3.70 -- -- -- 120,752 2.772 117,852 2.706

25-yr Runoff Volume (P1 = 2.01 in.) = 32.263 acre-feet 2.01 inches -- 3.90 -- -- -- 138,451 3.178 143,772 3.301

50-yr Runoff Volume (P1 = 2.26 in.) = 37.779 acre-feet 2.26 inches -- 4.10 -- -- -- 157,233 3.610 173,341 3.979

100-yr Runoff Volume (P1 = 2.6 in.) = 46.114 acre-feet 2.60 inches -- 4.30 -- -- -- 176,561 4.053 206,720 4.746

500-yr Runoff Volume (P1 = 3.14 in.) = 58.319 acre-feet 3.14 inches -- 4.50 -- -- -- 195,888 4.497 243,965 5.601

Approximate 2-yr Detention Volume = 10.076 acre-feet -- 4.70 -- -- -- 206,309 4.736 284,185 6.524

Approximate 5-yr Detention Volume = 15.535 acre-feet -- 4.90 -- -- -- 229,682 5.273 327,784 7.525

Approximate 10-yr Detention Volume = 18.363 acre-feet -- 5.10 -- -- -- 240,000 5.510 374,752 8.603

Approximate 25-yr Detention Volume = 21.046 acre-feet -- 5.30 -- -- -- 253,000 5.808 424,052 9.735

Approximate 50-yr Detention Volume = 21.825 acre-feet -- 5.50 -- -- -- 263,000 6.038 475,652 10.919

Approximate 100-yr Detention Volume = 25.146 acre-feet -- 5.70 -- -- -- 276,365 6.344 529,588 12.158

-- 5.90 -- -- -- 285,840 6.562 585,809 13.448

Define Zones and Basin Geometry -- 6.10 -- -- -- 293,902 6.747 643,783 14.779

Zone 1 Volume (100-year) = 25.146 acre-feet -- 6.30 -- -- -- 301,086 6.912 703,282 16.145

Select Zone 2 Storage Volume (Optional) = acre-feet -- 6.50 -- -- -- 306,077 7.027 763,998 17.539

Select Zone 3 Storage Volume (Optional) = acre-feet -- 6.70 -- -- -- 308,020 7.071 825,408 18.949

Total Detention Basin Volume = 25.146 acre-feet -- 6.90 -- -- -- 309,851 7.113 887,195 20.367

Initial Surcharge Volume (ISV) = N/A ft 3 -- 7.10 -- -- -- 311,688 7.155 949,349 21.794

Initial Surcharge Depth (ISD) = N/A ft -- 7.30 -- -- -- 313,532 7.198 1,011,871 23.229

Total Available Detention Depth (Htotal) = user ft -- 7.50 -- -- -- 315,444 7.242 1,074,768 24.673

Depth of Trickle Channel (HTC) = user ft -- 7.70 -- -- -- 317,366 7.286 1,138,049 26.126

Slope of Trickle Channel (STC) = user ft/ft -- 7.90 -- -- -- 319,309 7.330 1,201,717 27.588

Slopes of Main Basin Sides (Smain) = user H:V -- 8.10 -- -- -- 325,566 7.474 1,266,204 29.068

Basin Length-to-Width Ratio (RL/W) = user -- 8.30 -- -- -- 327,439 7.517 1,331,505 30.567

-- 8.50 -- -- -- 329,316 7.560 1,397,180 32.075

Initial Surcharge Area (AISV) = user ft 2 -- 8.70 -- -- -- 331,196 7.603 1,463,231 33.591

Surcharge Volume Length (LISV) = user ft -- 8.90 -- -- -- 333,081 7.646 1,529,659 35.116

Surcharge Volume Width (WISV) = user ft -- 9.10 -- -- -- 334,970 7.690 1,596,464 36.650

Depth of Basin Floor (HFLOOR) = user ft -- 9.30 -- -- -- 336,863 7.733 1,663,648 38.192

Length of Basin Floor (LFLOOR) = user ft -- 9.50 -- -- -- 338,762 7.777 1,731,210 39.743

Width of Basin Floor (WFLOOR) = user ft -- 9.70 -- -- -- 340,667 7.821 1,799,153 41.303

Area of Basin Floor (AFLOOR) = user ft 2 -- 10.00 -- -- -- 342,453 7.862 1,901,621 43.655

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 -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 
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Optional 

Override 

Stage (ft)
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Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

Dawson Trails Filing 2

Pond A1 (Stage 0.00 = 6399.50) 235 cfs is the max release rate under railroad

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)

DT-Pond A1-MHFD-Detention_v4-06 NO BASIN E - USED FOR DESIGN, Basin 4/30/2025, 7:27 AM



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

7.57 Zone 1 (100-year) 7.57 Zone 1 (100-year)

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 4.06 (July 2022)
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  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (100-year) 7.57 25.146 Weir&Pipe (Restrict)

Zone 2

Zone 3

Total (all zones) 25.146

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 = N/A ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = N/A ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft
2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (optional) 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) N/A N/A N/A N/A N/A N/A N/A N/A

Orifice Area (sq. inches) N/A N/A N/A N/A N/A N/A N/A N/A

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) N/A N/A N/A N/A N/A N/A N/A N/A

Orifice Area (sq. inches) N/A N/A N/A N/A N/A N/A N/A N/A

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 Zone 1 Weir Not Selected Zone 1 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 0.00 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 6.00 feet

Overflow Weir Front Edge Length = 8.00 feet Overflow Weir Slope Length = 24.74 feet

Overflow Weir Grate Slope = 4.00 H:V Grate Open Area / 100-yr Orifice Area = 6.68

Horiz. Length of Weir Sides = 24.00 feet Overflow Grate Open Area w/o Debris = 137.74 ft
2

Overflow Grate Type = Type C Grate Overflow Grate Open Area w/ Debris = 68.87 ft
2

Debris Clogging % = 50% %

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 1 Restrictor Not Selected Zone 1 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.00 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 20.63 ft
2

Outlet Pipe Diameter = 66.00 inches Outlet Orifice Centroid = 2.43 feet

Restrictor Plate Height Above Pipe Invert = 53.50 inches Half-Central Angle of Restrictor Plate on Pipe = 2.24 N/A radians

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

Spillway Invert Stage= 8.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.98 feet

Spillway Crest Length = 300.00 feet Stage at Top of Freeboard = 9.98 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 7.86 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 43.50 acre-ft

Max Ponding Depth of Target Storage Volume = 7.85 feet Discharge at Top of Freeboard = 2833.45 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 1.06 1.43 1.66 2.01 2.26 2.60 3.14

CUHP Runoff Volume (acre-ft) = 4.578 13.399 11.983 19.066 23.829 32.263 37.779 46.114 58.319

User Override Inflow Hydrograph Volume (acre-ft) = N/A N/A 11.983 19.066 23.829 32.263 37.779 67.254 58.319

CUHP Predevelopment Peak Q (cfs) = N/A N/A 18.2 84.0 122.6 232.6 286.2 375.5 495.4
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.07 0.33 0.48 0.91 1.12 1.47 1.94

Peak Inflow Q (cfs) = N/A N/A 186.2 302.7 369.9 522.7 611.3 772.7 931.4

Peak Outflow Q (cfs) = 135.1 182.3 112.8 152.6 159.3 189.7 202.8 231.3 414.6

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.8 1.3 0.8 0.7 0.6 0.8

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

Max Velocity through Grate 1 (fps) = 1.03 1.34 0.82 1.1 1.2 1.4 1.5 1.7 1.8

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) = 1 1 2 2 2 3 3 4 4

Time to Drain 99% of Inflow Volume (hours) = 1 1 2 2 3 3 3 5 4

Maximum Ponding Depth (ft) = 4.26 5.90 3.74 4.55 5.00 6.08 6.60 7.85 8.33

Area at Maximum Ponding Depth (acres) = 3.96 6.56 2.85 4.54 5.38 6.72 7.05 7.32 7.52

Maximum Volume Stored (acre-ft) = 4.585 13.448 2.818 5.781 8.004 14.577 18.172 27.148 30.793

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)

Dawson Trails Filing 2

Pond A1 (Stage 0.00 = 6399.50) 235 cfs is the max release rate under railroad

Example Zone Configuration (Retention Pond)
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COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

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

Count_WQPlate = 0 0.14(diameter = 7/16 inch)

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

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

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

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

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 427

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 375

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 591

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 456

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 501 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 609 0.98

WQ Plate Flow at 100yr depth = 0.00 0.97(diameter = 1-1/8 inches) 50 Year 661

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 786 1 Z1_Boolean

n*Cdw #1 = 0.32 1.20(diameter = 1-1/4 inches) 500 Year 834 1 Z2_Boolean

n*Cdo #1 = 1.45 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 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 1

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 1 1 0 Max Depth

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

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

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

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

CountA_3 (EURV & 100yr) = 0 3.09(diameter = 2 inches) FALSE Time Interval

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

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 0 0 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

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

minimum bound 0.00 0 0

maximum bound 10.00 1,900,000 2,840

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

minimum bound

maximum bound

MHFD-Detention, Version 4.06 (July 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 USER 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 1.67 0.08 5.08

0:15:00 0.00 0.00 10.20 20.71 25.65 19.10 24.81 17.90 36.25

0:20:00 0.00 0.00 48.23 73.87 90.93 60.30 70.97 57.85 103.02

0:25:00 0.00 0.00 122.82 197.70 250.20 143.05 171.38 150.50 274.62

0:30:00 0.00 0.00 181.07 300.27 369.88 365.92 433.96 431.46 658.47

0:35:00 0.00 0.00 186.22 302.72 363.61 521.77 611.29 709.56 927.35

0:40:00 0.00 0.00 167.44 264.73 317.57 522.65 608.28 772.74 931.39

0:45:00 0.00 0.00 143.48 226.68 274.71 472.72 549.16 728.68 851.07

0:50:00 0.00 0.00 120.20 194.50 235.32 418.74 486.40 661.87 761.07

0:55:00 0.00 0.00 101.60 164.72 199.40 361.72 420.27 587.16 664.73

1:00:00 0.00 0.00 87.99 140.65 174.27 302.41 351.96 518.97 575.53

1:05:00 0.00 0.00 78.72 124.51 157.70 260.95 304.57 468.77 513.96

1:10:00 0.00 0.00 68.92 111.52 143.86 224.79 263.20 413.15 443.06

1:15:00 0.00 0.00 58.43 97.29 130.36 190.14 223.50 349.27 364.72

1:20:00 0.00 0.00 49.01 81.42 112.76 156.25 183.77 291.41 289.55

1:25:00 0.00 0.00 40.93 67.18 91.53 124.27 145.74 240.03 219.01

1:30:00 0.00 0.00 35.25 57.52 75.19 95.40 111.79 199.25 162.00

1:35:00 0.00 0.00 32.21 52.43 65.62 74.32 87.39 170.11 123.74

1:40:00 0.00 0.00 30.73 47.35 59.42 61.72 72.71 151.41 100.69

1:45:00 0.00 0.00 29.92 42.16 54.97 53.65 63.23 138.93 85.36

1:50:00 0.00 0.00 29.40 38.44 51.88 48.20 56.81 130.07 74.80

1:55:00 0.00 0.00 26.93 35.69 48.75 44.54 52.48 123.82 67.36

2:00:00 0.00 0.00 23.55 33.05 44.27 42.06 49.51 119.28 62.01

2:05:00 0.00 0.00 18.99 26.99 35.58 34.73 40.83 110.76 50.25

2:10:00 0.00 0.00 14.08 19.81 25.92 25.27 29.66 98.87 36.25

2:15:00 0.00 0.00 10.41 14.52 18.78 18.38 21.54 89.40 26.36

2:20:00 0.00 0.00 7.60 10.55 13.57 13.36 15.64 82.18 19.29

2:25:00 0.00 0.00 5.49 7.50 9.75 9.58 11.22 76.55 13.94

2:30:00 0.00 0.00 3.88 5.19 6.90 6.75 7.89 72.12 9.83

2:35:00 0.00 0.00 2.67 3.58 4.83 4.79 5.60 68.60 6.97

2:40:00 0.00 0.00 1.75 2.42 3.24 3.30 3.85 65.71 4.77

2:45:00 0.00 0.00 1.04 1.53 1.98 2.08 2.42 63.24 2.99

2:50:00 0.00 0.00 0.52 0.84 1.03 1.14 1.33 61.18 1.62

2:55:00 0.00 0.00 0.21 0.36 0.41 0.49 0.56 59.50 0.66

3:00:00 0.00 0.00 0.05 0.08 0.09 0.10 0.12 58.11 0.12

3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.93 0.00

3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 55.88 0.00

3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 54.86 0.00

3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 53.85 0.00

3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 52.82 0.00

3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 51.80 0.00

3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 50.79 0.00

3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.79 0.00

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.80 0.00

3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 47.85 0.00

3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.93 0.00

4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.03 0.00

4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 45.11 0.00

4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.19 0.00

4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43.29 0.00

4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 42.41 0.00

4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 41.50 0.00

4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.57 0.00

4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.66 0.00

4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.77 0.00

4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 37.85 0.00

4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 36.90 0.00

4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 35.96 0.00

5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 35.03 0.00

5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 34.16 0.00

5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 33.15 0.00

5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 31.98 0.00

5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 30.80 0.00

5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 29.64 0.00

5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28.52 0.00

5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 27.54 0.00

5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.09 0.00

5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24.36 0.00

5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22.62 0.00

5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.98 0.00

6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 19.45 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]

0.00 8 0.000 0 0.000 0.00

0.50 880 0.020 216 0.005 2.90

1.00 3,478 0.080 1,175 0.027 9.58

1.50 8,900 0.204 4,139 0.095 20.12

2.00 21,039 0.483 11,272 0.259 34.85

2.50 40,410 0.928 26,407 0.606 54.12

3.00 67,457 1.549 52,920 1.215 75.54

3.50 103,933 2.386 95,384 2.190 99.85

4.00 147,842 3.394 158,087 3.629 127.15

4.50 195,888 4.497 243,965 5.601 143.03

5.00 234,841 5.391 351,010 8.058 159.35

5.50 263,000 6.038 475,652 10.919 174.14

6.00 289,871 6.655 614,594 14.109 187.77

6.50 306,077 7.027 763,998 17.539 200.48

7.00 310,769 7.134 918,226 21.080 212.43

7.50 315,444 7.242 1,074,768 24.673 223.74

8.00 322,437 7.402 1,233,804 28.324 234.50

8.50 329,316 7.560 1,397,180 32.075 564.69

9.00 334,026 7.668 1,563,015 35.882 1,164.27

9.50 338,762 7.777 1,731,210 39.743 1,944.04

10.00 342,453 7.862 1,901,621 43.655 2,873.25

MHFD-Detention, Version 4.06 (July 2022)
DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage

Description

For best results, include the 

stages of all grade slope 

changes (e.g. ISV and Floor) 

from the S-A-V table on 

Sheet 'Basin'. 

Also include the inverts of all 

outlets (e.g. vertical orifice, 

overflow grate, and spillway, 

where applicable).

DT-Pond A1-MHFD-Detention_v4-06 NO BASIN E - USED FOR DESIGN, Outlet Structure 4/30/2025, 7:28 AM





Project:

Basin ID:

Depth Increment = ft

Watershed Information Flood Control Only Media Surface -- 0.00 -- -- -- 8 0.000

Selected BMP Type = No BMP -- 0.10 -- -- -- 159 0.004 8 0.000

Watershed Area = 394.10 acres -- 0.30 -- -- -- 518 0.012 76 0.002

Watershed Length = 6,471 ft -- 0.50 -- -- -- 880 0.020 216 0.005

Watershed Length to Centroid = 3,038 ft -- 0.70 -- -- -- 1,476 0.034 451 0.010

Watershed Slope = 0.049 ft/ft -- 0.90 -- -- -- 2,684 0.062 867 0.020

Watershed Imperviousness = 22.00% percent -- 1.10 -- -- -- 4,272 0.098 1,563 0.036

Percentage Hydrologic Soil Group A = 0.0% percent -- 1.30 -- -- -- 6,295 0.145 2,620 0.060

Percentage Hydrologic Soil Group B = 10.0% percent -- 1.50 -- -- -- 8,900 0.204 4,139 0.095

Percentage Hydrologic Soil Groups C/D = 90.0% percent -- 1.70 -- -- -- 12,608 0.289 6,290 0.144

Target WQCV Drain Time = N/A hours -- 1.90 -- -- -- 17,799 0.409 9,331 0.214

Location for 1-hr Rainfall Depths = User Input -- 2.10 -- -- -- 24,279 0.557 13,538 0.311

-- 2.30 -- -- -- 32,002 0.735 19,166 0.440

-- 2.50 -- -- -- 40,410 0.928 26,408 0.606

Optional User Overrides -- 2.70 -- -- -- 49,714 1.141 35,420 0.813

Water Quality Capture Volume (WQCV) = 4.062 acre-feet acre-feet -- 2.90 -- -- -- 61,043 1.401 46,496 1.067

Excess Urban Runoff Volume (EURV) = 7.781 acre-feet acre-feet -- 3.10 -- -- -- 73,871 1.696 59,987 1.377

2-yr Runoff Volume (P1 = 1.06 in.) = 8.336 acre-feet 1.06 inches -- 3.30 -- -- -- 88,084 2.022 76,182 1.749

5-yr Runoff Volume (P1 = 1.43 in.) = 17.947 acre-feet 1.43 inches -- 3.50 -- -- -- 103,933 2.386 95,384 2.190

10-yr Runoff Volume (P1 = 1.66 in.) = 24.964 acre-feet 1.66 inches -- 3.70 -- -- -- 120,752 2.772 117,852 2.706

25-yr Runoff Volume (P1 = 2.01 in.) = 38.264 acre-feet 2.01 inches -- 3.90 -- -- -- 138,451 3.178 143,773 3.301

50-yr Runoff Volume (P1 = 2.26 in.) = 46.536 acre-feet 2.26 inches -- 4.10 -- -- -- 157,233 3.610 173,341 3.979

100-yr Runoff Volume (P1 = 2.6 in.) = 59.907 acre-feet 2.60 inches -- 4.30 -- -- -- 176,561 4.053 206,720 4.746

500-yr Runoff Volume (P1 = 3.14 in.) = 78.250 acre-feet 3.14 inches -- 4.50 -- -- -- 195,888 4.497 243,965 5.601

Approximate 2-yr Detention Volume = 5.735 acre-feet -- 4.70 -- -- -- 206,309 4.736 284,185 6.524

Approximate 5-yr Detention Volume = 10.940 acre-feet -- 4.90 -- -- -- 229,682 5.273 327,784 7.525

Approximate 10-yr Detention Volume = 13.289 acre-feet -- 5.10 -- -- -- 240,000 5.510 374,752 8.603

Approximate 25-yr Detention Volume = 16.318 acre-feet -- 5.30 -- -- -- 253,000 5.808 424,052 9.735

Approximate 50-yr Detention Volume = 17.101 acre-feet -- 5.50 -- -- -- 263,000 6.038 475,652 10.919

Approximate 100-yr Detention Volume = 22.287 acre-feet -- 5.70 -- -- -- 276,365 6.344 529,589 12.158

-- 5.90 -- -- -- 285,840 6.562 585,809 13.448

Define Zones and Basin Geometry -- 6.10 -- -- -- 293,902 6.747 643,783 14.779

Select Zone 1 Storage Volume (Required) = 22.287 acre-feet -- 6.30 -- -- -- 301,086 6.912 703,282 16.145

Select Zone 2 Storage Volume (Optional) = acre-feet -- 6.50 -- -- -- 306,077 7.027 763,998 17.539

Select Zone 3 Storage Volume (Optional) = acre-feet -- 6.70 -- -- -- 308,020 7.071 825,408 18.949

Total Detention Basin Volume = 22.287 acre-feet -- 6.90 -- -- -- 309,851 7.113 887,195 20.367

Initial Surcharge Volume (ISV) = N/A ft 3 -- 7.10 -- -- -- 311,688 7.155 949,349 21.794

Initial Surcharge Depth (ISD) = N/A ft -- 7.30 -- -- -- 313,532 7.198 1,011,871 23.229

Total Available Detention Depth (Htotal) = user ft -- 7.50 -- -- -- 315,444 7.242 1,074,769 24.673

Depth of Trickle Channel (HTC) = user ft -- 7.70 -- -- -- 317,366 7.286 1,138,050 26.126

Slope of Trickle Channel (STC) = user ft/ft -- 7.90 -- -- -- 319,309 7.330 1,201,717 27.588

Slopes of Main Basin Sides (Smain) = user H:V -- 8.10 -- -- -- 325,566 7.474 1,266,205 29.068

Basin Length-to-Width Ratio (RL/W) = user -- 8.30 -- -- -- 327,439 7.517 1,331,505 30.567

-- 8.50 -- -- -- 329,316 7.560 1,397,181 32.075

Initial Surcharge Area (AISV) = user ft 2 -- 8.70 -- -- -- 331,196 7.603 1,463,232 33.591

Surcharge Volume Length (LISV) = user ft -- 8.90 -- -- -- 333,081 7.646 1,529,660 35.116

Surcharge Volume Width (WISV) = user ft -- 9.10 -- -- -- 334,970 7.690 1,596,465 36.650

Depth of Basin Floor (HFLOOR) = user ft -- 9.30 -- -- -- 336,863 7.733 1,663,648 38.192

Length of Basin Floor (LFLOOR) = user ft -- 9.50 -- -- -- 338,762 7.777 1,731,211 39.743

Width of Basin Floor (WFLOOR) = user ft -- 9.70 -- -- -- 340,667 7.821 1,799,153 41.303

Area of Basin Floor (AFLOOR) = user ft 2 -- 10.00 -- -- -- 342,453 7.862 1,901,621 43.655

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 -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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-- -- -- --

After providing required inputs above including 1-hour rainfall

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

the embedded Colorado Urban Hydrograph Procedure.

Volume 
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)
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Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

Dawson Trails Filing 2

Pond A1 (Stage 0.00 = 6399.50) 235 cfs is the max release rate under the railroad, 31% impervious in A1 basins, 5% impervious in E1 basins

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

DT2-Pond A1-MHFD-Detention_v4-06 ENTIRE UPSTREAM AREA - MAX INTERIM IMPERVIOUSNESS, Basin 7/10/2025, 3:14 PM

TRIGGER CALC TO BUILD POND E1



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

7.17 Zone 1 7.17 Zone 1

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 4.06 (July 2022)
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DT2-Pond A1-MHFD-Detention_v4-06 ENTIRE UPSTREAM AREA - MAX INTERIM IMPERVIOUSNESS, Basin 7/10/2025, 3:14 PM
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  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 7.17 22.287 Weir&Pipe (Restrict)

Zone 2

Zone 3

Total (all zones) 22.287

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 = N/A ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = N/A ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft
2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (optional) 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) N/A N/A N/A N/A N/A N/A N/A N/A

Orifice Area (sq. inches) N/A N/A N/A N/A N/A N/A N/A N/A

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) N/A N/A N/A N/A N/A N/A N/A N/A

Orifice Area (sq. inches) N/A N/A N/A N/A N/A N/A N/A N/A

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 Zone 1 Weir Not Selected Zone 1 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 0.00 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 6.00 feet

Overflow Weir Front Edge Length = 8.00 feet Overflow Weir Slope Length = 24.74 feet

Overflow Weir Grate Slope = 4.00 H:V Grate Open Area / 100-yr Orifice Area = 6.68

Horiz. Length of Weir Sides = 24.00 feet Overflow Grate Open Area w/o Debris = 137.74 ft
2

Overflow Grate Type = Type C Grate Overflow Grate Open Area w/ Debris = 68.87 ft
2

Debris Clogging % = 50% %

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 1 Restrictor Not Selected Zone 1 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.00 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 20.63 ft
2

Outlet Pipe Diameter = 66.00 inches Outlet Orifice Centroid = 2.43 feet

Restrictor Plate Height Above Pipe Invert = 53.50 inches Half-Central Angle of Restrictor Plate on Pipe = 2.24 N/A radians

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

Spillway Invert Stage= 8.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.83 feet

Spillway Crest Length = 300.00 feet Stage at Top of Freeboard = 9.83 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 7.84 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 42.32 acre-ft

Max Ponding Depth of Target Storage Volume = feet Discharge at Top of Freeboard = 2541.78 cfs

Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 1.06 1.43 1.66 2.01 2.26 2.60 3.14

CUHP Runoff Volume (acre-ft) = 4.062 7.781 8.336 17.947 24.964 38.264 46.536 59.907 78.250

Inflow Hydrograph Volume (acre-ft) = N/A N/A 8.336 17.947 24.964 38.264 46.536 59.907 78.250

CUHP Predevelopment Peak Q (cfs) = N/A N/A 32.6 131.6 188.2 343.9 424.8 553.1 729.7
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.08 0.33 0.48 0.87 1.08 1.40 1.85

Peak Inflow Q (cfs) = N/A N/A 91.5 198.7 258.4 419.1 504.3 637.3 822.2

Peak Outflow Q (cfs) = 127.1 154.5 72.0 130.2 152.3 189.6 207.5 238.8 557.4

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.0 0.8 0.6 0.5 0.4 0.8

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

Max Velocity through Grate 1 (fps) = 0.98 1.15 0.52 0.9 1.1 1.4 1.5 1.7 1.8

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) = 1 1 2 2 3 3 4 4 4

Time to Drain 99% of Inflow Volume (hours) = 1 1 2 3 3 3 4 4 4

Maximum Ponding Depth (ft) = 4.13 4.95 2.92 4.05 4.68 6.07 6.79 8.03 8.49

Area at Maximum Ponding Depth (acres) = 3.68 5.33 1.43 3.50 4.70 6.71 7.09 7.42 7.56

Maximum Volume Stored (acre-ft) = 4.089 7.790 1.096 3.802 6.382 14.510 19.515 28.472 31.999

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)

Dawson Trails Filing 2

Pond A1 (Stage 0.00 = 6399.50) 235 cfs is the max release rate under the railroad, 31% impervious in A1 basins, 5% impervious in E1 basins

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)

DT2-Pond A1-MHFD-Detention_v4-06 ENTIRE UPSTREAM AREA - MAX INTERIM IMPERVIOUSNESS, Outlet Structure 7/10/2025, 3:15 PM

TRIGGER CALC TO BUILD POND E1



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

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

Count_WQPlate = 0 0.14(diameter = 7/16 inch)

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

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

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

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

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 414

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 293

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 496

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 406

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 469 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 608 0.83

WQ Plate Flow at 100yr depth = 0.00 0.97(diameter = 1-1/8 inches) 50 Year 680

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 804 1 Z1_Boolean

n*Cdw #1 = 0.32 1.20(diameter = 1-1/4 inches) 500 Year 850 1 Z2_Boolean

n*Cdo #1 = 1.45 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 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 1

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 1 1 0 Max Depth

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

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

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

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

CountA_3 (EURV & 100yr) = 0 3.09(diameter = 2 inches) FALSE Time Interval

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

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 0 0 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 10.00 1,850,000 2,550

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 4.06 (July 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 0.17 0.08 0.51

0:15:00 0.00 0.00 1.00 2.05 2.55 1.90 2.57 2.53 3.92

0:20:00 0.00 0.00 5.33 12.29 16.27 7.39 10.50 12.78 19.01

0:25:00 0.00 0.00 24.50 59.42 84.93 30.51 44.49 59.45 96.45

0:30:00 0.00 0.00 56.06 132.08 180.73 144.55 185.64 230.64 325.76

0:35:00 0.00 0.00 80.77 182.26 240.33 290.90 358.79 445.46 593.72

0:40:00 0.00 0.00 91.48 198.67 258.39 383.45 465.07 581.29 758.68

0:45:00 0.00 0.00 90.98 193.91 252.11 419.08 504.32 636.20 822.23

0:50:00 0.00 0.00 84.37 180.24 234.88 417.24 500.38 637.28 820.27

0:55:00 0.00 0.00 77.16 165.84 217.89 395.82 474.84 611.15 786.90

1:00:00 0.00 0.00 70.82 151.74 202.34 369.47 444.01 580.88 748.29

1:05:00 0.00 0.00 65.37 138.82 189.11 342.19 412.30 550.81 710.50

1:10:00 0.00 0.00 60.50 128.53 179.31 315.43 381.56 514.88 666.28

1:15:00 0.00 0.00 55.58 119.29 170.91 290.27 352.70 473.71 615.48

1:20:00 0.00 0.00 50.65 109.65 160.25 265.03 322.86 429.01 558.94

1:25:00 0.00 0.00 45.78 99.58 146.25 238.90 291.11 382.42 498.63

1:30:00 0.00 0.00 41.04 89.52 130.71 212.78 259.11 337.49 439.91

1:35:00 0.00 0.00 36.58 80.03 115.53 187.11 227.72 295.20 384.64

1:40:00 0.00 0.00 33.03 72.32 104.33 162.99 198.66 256.90 335.94

1:45:00 0.00 0.00 30.53 66.08 96.04 145.75 178.03 229.11 300.17

1:50:00 0.00 0.00 28.56 60.46 88.90 132.03 161.40 206.85 271.18

1:55:00 0.00 0.00 26.59 55.27 82.21 120.38 147.19 187.30 245.66

2:00:00 0.00 0.00 24.42 50.32 75.30 109.78 134.23 169.66 222.58

2:05:00 0.00 0.00 22.01 45.21 67.57 99.20 121.21 152.21 199.59

2:10:00 0.00 0.00 19.44 39.84 59.40 88.04 107.45 134.49 176.14

2:15:00 0.00 0.00 16.91 34.52 51.37 76.99 93.84 117.42 153.53

2:20:00 0.00 0.00 14.51 29.40 43.76 66.41 80.82 101.43 132.30

2:25:00 0.00 0.00 12.20 24.49 36.62 56.23 68.33 85.92 111.80

2:30:00 0.00 0.00 9.99 19.76 29.91 46.43 56.36 70.89 92.04

2:35:00 0.00 0.00 7.85 15.21 23.52 36.89 44.70 56.13 72.65

2:40:00 0.00 0.00 5.86 11.02 17.62 27.64 33.46 41.84 54.08

2:45:00 0.00 0.00 4.28 8.04 13.57 19.14 23.31 29.09 38.25

2:50:00 0.00 0.00 3.25 6.27 10.92 13.83 17.12 21.01 28.00

2:55:00 0.00 0.00 2.59 5.06 8.88 10.27 12.84 15.47 20.82

3:00:00 0.00 0.00 2.11 4.10 7.21 7.75 9.76 11.31 15.36

3:05:00 0.00 0.00 1.74 3.31 5.84 5.83 7.36 8.18 11.21

3:10:00 0.00 0.00 1.43 2.68 4.69 4.47 5.65 5.86 8.09

3:15:00 0.00 0.00 1.17 2.17 3.72 3.43 4.32 4.15 5.78

3:20:00 0.00 0.00 0.95 1.72 2.89 2.62 3.29 2.98 4.18

3:25:00 0.00 0.00 0.78 1.34 2.21 2.04 2.55 2.34 3.24

3:30:00 0.00 0.00 0.63 1.03 1.68 1.59 1.96 1.83 2.52

3:35:00 0.00 0.00 0.50 0.77 1.29 1.24 1.54 1.46 2.01

3:40:00 0.00 0.00 0.38 0.56 0.98 0.95 1.18 1.14 1.56

3:45:00 0.00 0.00 0.28 0.39 0.72 0.71 0.89 0.85 1.17

3:50:00 0.00 0.00 0.19 0.26 0.50 0.51 0.63 0.61 0.83

3:55:00 0.00 0.00 0.12 0.17 0.32 0.34 0.42 0.41 0.55

4:00:00 0.00 0.00 0.07 0.10 0.18 0.21 0.26 0.24 0.33

4:05:00 0.00 0.00 0.03 0.05 0.08 0.11 0.13 0.12 0.16

4:10:00 0.00 0.00 0.01 0.02 0.03 0.04 0.04 0.04 0.05

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

DT2-Pond A1-MHFD-Detention_v4-06 ENTIRE UPSTREAM AREA - MAX INTERIM IMPERVIOUSNESS, Outlet Structure 7/10/2025, 3:15 PM

TRIGGER CALC TO BUILD POND E1



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]

0.00 8 0.000 0 0.000 0.00

0.50 880 0.020 216 0.005 2.90

1.00 3,478 0.080 1,175 0.027 9.58

1.50 8,900 0.204 4,139 0.095 20.12

2.00 21,039 0.483 11,272 0.259 34.85

2.50 40,410 0.928 26,408 0.606 54.12

3.00 67,457 1.549 52,921 1.215 75.54

3.50 103,933 2.386 95,384 2.190 99.85

4.00 147,842 3.394 158,087 3.629 127.15

4.50 195,888 4.497 243,965 5.601 143.03

5.00 234,841 5.391 351,010 8.058 159.35

5.50 263,000 6.038 475,652 10.919 174.14

6.00 289,871 6.655 614,595 14.109 187.77

6.50 306,077 7.027 763,998 17.539 200.48

7.00 310,769 7.134 918,226 21.080 212.43

7.50 315,444 7.242 1,074,769 24.673 223.74

8.00 322,437 7.402 1,233,805 28.324 234.50

8.50 329,316 7.560 1,397,181 32.075 564.69

9.00 334,025 7.668 1,563,015 35.882 1,164.27

9.50 338,762 7.777 1,731,211 39.743 1,944.04

10.00 342,453 7.862 1,901,621 43.655 2,873.25

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 4.06 (July 2022)

DT2-Pond A1-MHFD-Detention_v4-06 ENTIRE UPSTREAM AREA - MAX INTERIM IMPERVIOUSNESS, Outlet Structure 7/10/2025, 3:15 PM

TRIGGER CALC TO BUILD POND E1



Scenario: 100-YR
Current Time Step: 0.000 h
FlexTable: Conduit Table

X:\20-224 Dawson\Z-Dawson Trails Drainage Report\StormCAD\PRSD-INFRA1-D3-D1\POND D3 STORM.stsw

Label Start Node Stop Node
Invert 
(Start) 

(ft)

Invert 
(Stop) 

(ft)

Slope 
(Calculated) 

(ft/ft)

Length 
(Scaled) 

(ft)

Flow 
(cfs)

Diameter 
(in)

Velocity 
(ft/s)

P-491 3.3a 310-MH (DP 13D3) 6,443.38 6,442.21 0.025 46.5 117.80 36.0 16.67
P-492 D3.2f 321-MH (DP 8D3) 6,449.00 6,445.17 0.050 76.5 6.60 18.0 11.41
P-519 3.3b 300-MH (DP 15D3) 6,427.17 6,424.70 0.011 231.4 39.10 24.0 12.45
P300 300-MH (DP 15D3) O-300 6,421.70 6,420.92 0.010 78.0 259.80 60.0 15.12
P301 301-MH STRC-313 (DP 14D3) 6,430.70 6,428.90 0.007 257.6 229.70 60.0 12.55
P301(1) STRC-313 (DP 14D3) 300-MH (DP 15D3) 6,426.40 6,424.88 0.010 152.5 234.90 60.0 15.01
P310 310-MH (DP 13D3) 301-MH 6,432.88 6,430.96 0.007 275.0 229.70 60.0 12.55
P311 311-MH (DP 12D3) 310-MH (DP 13D3) 6,433.83 6,433.38 0.005 89.8 140.90 54.0 9.96
P311.1 311.1-INLET D3.21 311-MH (DP 12D3) 6,443.35 6,443.29 0.004 14.0 2.80 18.0 3.69
P311.2 311.2-INLET D3.22 311-MH (DP 12D3) 6,443.18 6,443.08 0.005 20.0 2.00 18.0 3.57
P312 312-MH (DP 11D3) 311-MH (DP 12D3) 6,435.71 6,434.08 0.005 326.0 139.90 54.0 9.96
P312.1 312.1-INLET D3.19A 312-MH (DP 11D3) 6,442.11 6,440.25 0.077 24.0 4.10 18.0 11.65
P312.2 312.2-INLET D3.22 312-MH (DP 11D3) 6,440.44 6,440.25 0.006 31.0 2.00 18.0 3.80
P313 313-MH (DP 10D3) 312-MH (DP 11D3) 6,436.70 6,436.21 0.010 48.9 138.50 48.0 13.02
P313.1 313.1-INLET D3.20A 313-MH (DP 10D3) 6,441.53 6,439.80 0.025 74.4 2.90 18.0 7.05
P313.2 313.2-INLET D3.20 313.1-INLET D3.20A 6,442.30 6,441.73 0.025 22.9 2.90 18.0 7.06
P320 320-MH (DP 9D3) 313-MH (DP 10D3) 6,438.21 6,437.21 0.023 43.8 134.60 42.0 13.99
P320.1 320.1-INLET D3.19 320-MH (DP 9D3) 6,439.80 6,439.71 0.010 8.5 4.10 24.0 1.31
P320.2 320.2-INLET D3.18 320-MH (DP 9D3) 6,441.96 6,440.21 0.049 35.6 2.10 18.0 1.19
P321 330-MH (DP 7D3) 321-MH (DP 8D3) 6,449.77 6,445.92 0.028 137.7 119.30 36.0 17.70
P321(1) 321-MH (DP 8D3) 320-MH (DP 9D3) 6,442.39 6,439.96 0.023 105.4 131.10 42.0 17.83
P330.1 D3.2c 330-MH (DP 7D3) 6,455.84 6,454.77 0.017 61.5 36.30 30.0 11.81
P331 331-MH (DP 6D3) 330-MH (DP 7D3) 6,455.32 6,453.06 0.028 80.8 93.60 36.0 17.68
P331.1 331.1-INLET D3.16 331-MH (DP 6D3) 6,460.18 6,460.07 0.013 8.5 2.10 18.0 5.09
P331.2 331.2-INLET D3.15 331-MH (DP 6D3) 6,460.72 6,460.07 0.018 35.5 3.60 18.0 6.71
P340 340-MH (DP 5D3) 332- MH 6,470.07 6,465.82 0.029 146.5 90.70 36.0 17.84
P340(2) 332- MH 331-MH (DP 6D3) 6,462.85 6,458.57 0.029 146.5 90.70 36.0 17.89
P340.1 D3.2b 340-MH (DP 5D3) 6,475.36 6,473.87 0.029 50.9 15.90 30.0 11.55
P341 341-MH (DP 4D3) 340-MH (DP 5D3) 6,475.79 6,473.37 0.030 80.4 80.50 36.0 17.66
P341.1 341.1-INLET D3.13 341-MH (DP 4D3) 6,479.15 6,479.07 0.010 7.9 3.60 24.0 5.27
P341.2 341.2-INLET D3.12 341-MH (DP 4D3) 6,479.86 6,479.57 0.011 26.1 9.50 18.0 7.04
P342 342-MH (DP 3D3) 341-MH (DP 4D3) 6,481.36 6,478.57 0.029 95.0 71.40 30.0 16.31
P342.1 342.1-INLET D3.12A 342-MH (DP 3D3) 6,483.45 6,482.11 0.015 89.1 34.00 30.0 6.93
P343 343-MH 342-MH (DP 3D3) 6,484.08 6,481.61 0.027 90.6 44.90 30.0 14.75
P344 344-MH 343-MH 6,486.45 6,484.34 0.020 105.8 44.90 30.0 13.05
P350 350-MH 344-MH 6,492.69 6,486.70 0.020 299.6 44.90 30.0 13.05
P350.1 350.1-INLET D3.0 351.2-INLET D3.10 (DP 1D3) 6,498.70 6,495.32 0.040 84.4 40.10 30.0 16.61
P351 351-MH (DP 2D3) 350-MH 6,494.55 6,492.93 0.015 108.0 44.90 30.0 11.57
P351.1 351.1-INLET D3.11 351-MH (DP 2D3) 6,495.87 6,495.80 0.010 7.1 4.20 18.0 2.38
P351.2 351.2-INLET D3.10 (DP 1D3) 351-MH (DP 2D3) 6,495.07 6,494.80 0.010 26.9 42.50 30.0 8.66
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Scenario: 5-YR
Current Time Step: 0.000 h
FlexTable: Conduit Table

X:\20-224 Dawson\Z-Dawson Trails Drainage Report\StormCAD\PRSD-INFRA1-D3-D1\POND D3 STORM.stsw

Label Start Node Stop Node
Invert 
(Start) 

(ft)

Invert 
(Stop) 

(ft)

Slope 
(Calculated) 

(ft/ft)

Length 
(Scaled) 

(ft)

Flow 
(cfs)

Diameter 
(in)

Velocity 
(ft/s)

P-491 3.3a 310-MH (DP 13D3) 6,443.38 6,442.21 0.025 46.5 48.80 36.0 14.63
P-492 D3.2f 321-MH (DP 8D3) 6,449.00 6,445.17 0.050 76.5 3.10 18.0 9.21
P-519 3.3b 300-MH (DP 15D3) 6,427.17 6,424.70 0.011 231.4 16.20 24.0 8.03
P300 300-MH (DP 15D3) O-300 6,421.70 6,420.92 0.010 78.0 89.70 60.0 12.04
P301 301-MH STRC-313 (DP 14D3) 6,430.70 6,428.90 0.007 257.6 76.70 60.0 10.13
P301(1) STRC-313 (DP 14D3) 300-MH (DP 15D3) 6,426.40 6,424.88 0.010 152.5 79.30 60.0 11.64
P310 310-MH (DP 13D3) 301-MH 6,432.88 6,430.96 0.007 275.0 76.70 60.0 10.13
P311 311-MH (DP 12D3) 310-MH (DP 13D3) 6,433.83 6,433.38 0.005 89.8 39.90 54.0 7.55
P311.1 311.1-INLET D3.21 311-MH (DP 12D3) 6,443.35 6,443.29 0.004 14.0 0.90 18.0 2.69
P311.2 311.2-INLET D3.22 311-MH (DP 12D3) 6,443.18 6,443.08 0.005 20.0 1.00 18.0 2.93
P312 312-MH (DP 11D3) 311-MH (DP 12D3) 6,435.71 6,434.08 0.005 326.0 39.90 54.0 7.55
P312.1 312.1-INLET D3.19A 312-MH (DP 11D3) 6,442.11 6,440.25 0.077 24.0 0.80 18.0 7.18
P312.2 312.2-INLET D3.22 312-MH (DP 11D3) 6,440.44 6,440.25 0.006 31.0 1.00 18.0 3.11
P313 313-MH (DP 10D3) 312-MH (DP 11D3) 6,436.70 6,436.21 0.010 48.9 38.70 48.0 9.70
P313.1 313.1-INLET D3.20A 313-MH (DP 10D3) 6,441.53 6,439.80 0.025 74.4 1.20 18.0 5.45
P313.2 313.2-INLET D3.20 313.1-INLET D3.20A 6,442.30 6,441.73 0.025 22.9 1.20 18.0 5.46
P320 320-MH (DP 9D3) 313-MH (DP 10D3) 6,438.21 6,437.21 0.023 43.8 36.80 42.0 13.05
P320.1 320.1-INLET D3.19 320-MH (DP 9D3) 6,439.80 6,439.71 0.010 8.5 0.80 24.0 3.39
P320.2 320.2-INLET D3.18 320-MH (DP 9D3) 6,441.96 6,440.21 0.049 35.6 0.90 18.0 6.36
P321 330-MH (DP 7D3) 321-MH (DP 8D3) 6,449.77 6,445.92 0.028 137.7 33.40 36.0 13.79
P321(1) 321-MH (DP 8D3) 320-MH (DP 9D3) 6,442.39 6,439.96 0.023 105.4 35.30 42.0 12.90
P330.1 D3.2c 330-MH (DP 7D3) 6,455.84 6,454.77 0.017 61.5 14.70 30.0 9.37
P331 331-MH (DP 6D3) 330-MH (DP 7D3) 6,455.32 6,453.06 0.028 80.8 22.90 36.0 12.42
P331.1 331.1-INLET D3.16 331-MH (DP 6D3) 6,460.18 6,460.07 0.013 8.5 0.60 18.0 3.52
P331.2 331.2-INLET D3.15 331-MH (DP 6D3) 6,460.72 6,460.07 0.018 35.5 1.10 18.0 4.77
P340 340-MH (DP 5D3) 332- MH 6,470.07 6,465.82 0.029 146.5 22.00 36.0 12.43
P340(2) 332- MH 331-MH (DP 6D3) 6,462.85 6,458.57 0.029 146.5 22.00 36.0 12.46
P340.1 D3.2b 340-MH (DP 5D3) 6,475.36 6,473.87 0.029 50.9 6.40 30.0 8.89
P341 341-MH (DP 4D3) 340-MH (DP 5D3) 6,475.79 6,473.37 0.030 80.4 17.80 36.0 11.84
P341.1 341.1-INLET D3.13 341-MH (DP 4D3) 6,479.15 6,479.07 0.010 7.9 1.40 24.0 4.00
P341.2 341.2-INLET D3.12 341-MH (DP 4D3) 6,479.86 6,479.57 0.011 26.1 1.20 18.0 4.10
P342 342-MH (DP 3D3) 341-MH (DP 4D3) 6,481.36 6,478.57 0.029 95.0 16.10 30.0 11.61
P342.1 342.1-INLET D3.12A 342-MH (DP 3D3) 6,483.45 6,482.11 0.015 89.1 1.90 30.0 4.91
P343 343-MH 342-MH (DP 3D3) 6,484.08 6,481.61 0.027 90.6 14.90 30.0 11.06
P344 344-MH 343-MH 6,486.45 6,484.34 0.020 105.8 14.90 30.0 9.90
P350 350-MH 344-MH 6,492.69 6,486.70 0.020 299.6 14.90 30.0 9.90
P350.1 350.1-INLET D3.0 351.2-INLET D3.10 (DP 1D3) 6,498.70 6,495.32 0.040 84.4 13.00 30.0 12.21
P351 351-MH (DP 2D3) 350-MH 6,494.55 6,492.93 0.015 108.0 14.90 30.0 8.92
P351.1 351.1-INLET D3.11 351-MH (DP 2D3) 6,495.87 6,495.80 0.010 7.1 1.70 18.0 4.37
P351.2 351.2-INLET D3.10 (DP 1D3) 351-MH (DP 2D3) 6,495.07 6,494.80 0.010 26.9 13.90 30.0 7.55
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Scenario: 100-YR
Current Time Step: 0.000 h
FlexTable: Conduit Table

X:\20-224 Dawson\Z-Dawson Trails Drainage Report\StormCAD\PRSD-INFRA1-D3-D1\POND D1 STORM.stsw

Label Start Node Stop Node
Invert 
(Start) 

(ft)

Invert 
(Stop) 

(ft)

Slope 
(Calculated) 

(ft/ft)

Length 
(Scaled) 

(ft)

Manning's 
n

Flow 
(cfs)

Diameter 
(in)

Velocity 
(ft/s)

P-16 STRC-22 (EXISTING) O-1 6,416.97 6,416.17 0.005 145.8 0.013 122.30 48.0 9.73
P-19 STMH 9D1.1 (EXISTING) STRC-22 (EXISTING) 6,419.32 6,418.57 0.010 75.1 0.013 122.30 42.0 12.71
P-21 INLET 9D1 (EXISTING INLET 6) STMH 9D1.1 (EXISTING) 6,422.45 6,421.57 0.015 58.5 0.013 11.50 18.0 6.51
P-520 PLUG 6D1 STMH 6D1.1 6,423.27 6,422.63 0.010 63.7 0.013 25.20 30.0 5.13
P-521 PLUG 7D1 INLET 8D1 6,421.46 6,420.98 0.010 47.2 0.013 32.30 30.0 6.58
P220.1 INLET 8D1 STMH 9D1.1 (EXISTING) 6,420.73 6,420.62 0.010 10.5 0.013 43.40 30.0 8.84
P221 STMH 6D1.1 STMH 9D1.1 (EXISTING) 6,421.43 6,419.62 0.006 325.5 0.013 71.10 42.0 7.39
P222 STMH 5D1.3 STMH 6D1.1 6,423.81 6,421.63 0.006 372.4 0.013 46.40 42.0 8.38
P230 STMH 3D1.1 STMH 5D1.3 6,425.45 6,424.07 0.007 201.5 0.013 39.30 42.0 8.54
P230.1 INLET 3D1 STMH 3D1.1 6,427.52 6,427.45 0.005 12.6 0.013 5.30 18.0 4.56
P231 INLET 2D1 STMH 3D1.1 6,426.30 6,425.95 0.005 70.9 0.013 35.20 36.0 7.32
P232 INLET 1D1 INLET 2D1 6,427.22 6,426.80 0.007 60.2 0.013 27.40 30.0 7.76
P240 STMH 5D1.2 STMH 5D1.3 6,425.58 6,424.06 0.006 244.9 0.013 10.00 24.0 5.84
P242 STMH 5D1.1 STMH 5D1.2 6,426.68 6,425.83 0.006 141.1 0.013 10.00 18.0 5.66
P242.1 INLET 4D1 STMH 5D1.1 6,427.23 6,426.93 0.006 50.0 0.013 7.40 18.0 4.19
P242.2 INLET 5D1 STMH 5D1.1 6,427.01 6,426.93 0.010 8.0 0.013 2.90 18.0 1.64

Page 1 of 1

4/17/2025file:///C:/Users/dott/AppData/Local/Temp/Bentley/StormCAD/orgwrgt5.xml



Scenario: 5-YR
Current Time Step: 0.000 h
FlexTable: Conduit Table

X:\20-224 Dawson\Z-Dawson Trails Drainage Report\StormCAD\PRSD-INFRA1-D3-D1\POND D1 STORM.stsw

Label Start Node Stop Node
Invert 
(Start) 

(ft)

Invert 
(Stop) 

(ft)

Slope 
(Calculated) 

(ft/ft)

Length 
(Scaled) 

(ft)

Manning's 
n

Flow 
(cfs)

Diameter 
(in)

Velocity 
(ft/s)

P-16 STRC-22 (EXISTING) O-1 6,416.97 6,416.17 0.005 145.8 0.013 52.50 48.0 8.45
P-19 STMH 9D1.1 (EXISTING) STRC-22 (EXISTING) 6,419.32 6,418.57 0.010 75.1 0.013 52.50 42.0 10.57
P-21 INLET 9D1 (EXISTING INLET 6) STMH 9D1.1 (EXISTING) 6,422.45 6,421.57 0.015 58.5 0.013 5.10 18.0 6.86
P-520 PLUG 6D1 STMH 6D1.1 6,423.27 6,422.63 0.010 63.7 0.013 10.90 30.0 7.06
P-521 PLUG 7D1 INLET 8D1 6,421.46 6,420.98 0.010 47.2 0.013 13.90 30.0 7.55
P220.1 INLET 8D1 STMH 9D1.1 (EXISTING) 6,420.73 6,420.62 0.010 10.5 0.013 18.90 30.0 8.19
P221 STMH 6D1.1 STMH 9D1.1 (EXISTING) 6,421.43 6,419.62 0.006 325.5 0.013 31.30 42.0 7.45
P222 STMH 5D1.3 STMH 6D1.1 6,423.81 6,421.63 0.006 372.4 0.013 21.10 42.0 6.83
P230 STMH 3D1.1 STMH 5D1.3 6,425.45 6,424.07 0.007 201.5 0.013 18.40 42.0 6.96
P230.1 INLET 3D1 STMH 3D1.1 6,427.52 6,427.45 0.005 12.6 0.013 2.50 18.0 3.79
P231 INLET 2D1 STMH 3D1.1 6,426.30 6,425.95 0.005 70.9 0.013 15.50 36.0 5.98
P232 INLET 1D1 INLET 2D1 6,427.22 6,426.80 0.007 60.2 0.013 11.80 30.0 6.34
P240 STMH 5D1.2 STMH 5D1.3 6,425.58 6,424.06 0.006 244.9 0.013 4.60 24.0 4.76
P242 STMH 5D1.1 STMH 5D1.2 6,426.68 6,425.83 0.006 141.1 0.013 4.60 18.0 4.75
P242.1 INLET 4D1 STMH 5D1.1 6,427.23 6,426.93 0.006 50.0 0.013 3.40 18.0 4.40
P242.2 INLET 5D1 STMH 5D1.1 6,427.01 6,426.93 0.010 8.0 0.013 1.30 18.0 4.04
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[TITLE]

;;Project Title/Notes

North Dawson Tributary Historic Conditions.

[OPTIONS]

;;Option             Value

FLOW_UNITS           CFS

INFILTRATION         HORTON

FLOW_ROUTING         KINWAVE

LINK_OFFSETS         DEPTH

MIN_SLOPE            0

ALLOW_PONDING        NO

SKIP_STEADY_STATE    NO

START_DATE           01/01/2005

START_TIME           00:00:00

REPORT_START_DATE    01/01/2005

REPORT_START_TIME    00:00:00

END_DATE             01/04/2005

END_TIME             06:00:00

SWEEP_START          01/01

SWEEP_END            12/31

DRY_DAYS             0

REPORT_STEP          00:00:30

WET_STEP             00:00:10

DRY_STEP             01:00:00

ROUTING_STEP         0:00:05 

RULE_STEP            00:00:10

INERTIAL_DAMPING     PARTIAL

NORMAL_FLOW_LIMITED  BOTH

FORCE_MAIN_EQUATION  H-W

VARIABLE_STEP        0.75

LENGTHENING_STEP     0

MIN_SURFAREA         12.566

MAX_TRIALS           8

HEAD_TOLERANCE       0.005

SYS_FLOW_TOL         5

LAT_FLOW_TOL         5

MINIMUM_STEP         0.5

THREADS              1

[FILES]

;;Interfacing Files

USE INFLOWS "100-yr.txt"

[EVAPORATION]

;;Data Source    Parameters

;;-------------- ----------------

CONSTANT         0.0

HISTORIC CONDITIONS SWMM INPUT



DRY_ONLY         NO

[JUNCTIONS]

;;Name           Elevation  MaxDepth   InitDepth  SurDepth   Aponded   

;;-------------- ---------- ---------- ---------- ---------- ----------

SUB_H2a          6480       10         0          0          0         

SUB_H2b          6480       10         0          0          0         

J_2              6470       10         0          0          0         

J_1              6390       10         0          0          0         

J_10             6390       10         0          0          0         

SUB_H1           6400       10         0          0          0         

[OUTFALLS]

;;Name           Elevation  Type       Stage Data       Gated    Route To        

;;-------------- ---------- ---------- ---------------- -------- ----------------

ND_OUT           6350       FREE                        NO                       

[CONDUITS]

;;Name           From Node        To Node          Length     Roughness  InOffset   OutOffset  InitFlow   MaxFlow   

;;-------------- ---------------- ---------------- ---------- ---------- ---------- ---------- ---------- ----------

D_SUB_H2a        SUB_H2a          J_2              400        0.01       0          0          0          0         

D_SUB_H2b        SUB_H2b          J_2              400        0.01       0          0          0          0         

C_1              J_2              J_1              2454       .035       0          0          0          0         

D_J_10           J_10             ND_OUT           400        0.01       0          0          0          0         

D_J1             J_1              ND_OUT           400        0.01       0          0          0          0         

D_SUB_H1         SUB_H1           J_1              400        0.01       0          0          0          0         

[XSECTIONS]

;;Link           Shape        Geom1            Geom2      Geom3      Geom4      Barrels    Culvert   

;;-------------- ------------ ---------------- ---------- ---------- ---------- ---------- ----------

D_SUB_H2a        DUMMY        0                0          0          0          1                    

D_SUB_H2b        DUMMY        0                0          0          0          1                    

C_1              TRAPEZOIDAL  5                10         10         10         1                    

D_J_10           DUMMY        0                0          0          0          1                    

D_J1             DUMMY        0                0          0          0          1                    

D_SUB_H1         DUMMY        0                0          0          0          1                    

[REPORT]

;;Reporting Options

SUBCATCHMENTS ALL

NODES ALL

LINKS ALL

[TAGS]

[MAP]

DIMENSIONS -2500.000 0.000 12500.000 10000.000

Units      None

[COORDINATES]



;;Node           X-Coord            Y-Coord           

;;-------------- ------------------ ------------------

SUB_H2a          5292.865           6549.521          

SUB_H2b          5037.274           5527.157          

J_2              6581.470           5835.996          

J_1              9797.657           6059.638          

J_10             9680.511           5516.507          

SUB_H1           7635.856           6342.246          

ND_OUT           10330.138          5835.996          

[VERTICES]

;;Link           X-Coord            Y-Coord           

;;-------------- ------------------ ------------------

[Polygons]

[BACKDROP]

FILE       "DT-EXISTING CHUP-SWMM-Layout1.jpg"

DIMENSIONS -2500.000 0.000 12500.000 10000.000



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.2 (Build 5.2.4)
  ------------------------------------------------------------

  North Dawson Tributary Historic Conditions. 
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CFS
  Process Models:
    Rainfall/Runoff ........ NO
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Flow Routing Method ...... KINWAVE
  Starting Date ............ 01/01/2005 00:00:00
  Ending Date .............. 01/04/2005 06:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:00:30
  Routing Time Step ........ 5.00 sec
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        acre-feet      10^6 gal
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.000         0.000
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........        36.035        11.743
  External Outflow .........        36.126        11.772
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....        -0.253
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************

HISTORIC CONDITIONS 100-YR SWMM OUTPUT



  Routing Time Step Summary
  *************************
  Minimum Time Step           :     5.00 sec
  Average Time Step           :     5.00 sec
  Maximum Time Step           :     5.00 sec
  % of Time in Steady State   :     0.00
  Average Iterations per Step :     1.00
  % of Steps Not Converging   :     0.00
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type         Feet     Feet     Feet  days hr:min        Feet
  ---------------------------------------------------------------------------------
  SUB_H2a              JUNCTION     0.00     0.00  6480.00     0  00:00        0.00
  SUB_H2b              JUNCTION     0.00     0.00  6480.00     0  00:00        0.00
  J_2                  JUNCTION     0.04     1.42  6471.42     0  00:54        1.42
  J_1                  JUNCTION     0.04     1.42  6391.42     0  00:58        1.42
  J_10                 JUNCTION     0.00     0.00  6390.00     0  00:00        0.00
  SUB_H1               JUNCTION     0.00     0.00  6400.00     0  00:00        0.00
  ND_OUT               OUTFALL      0.00     0.00  6350.00     0  00:00        0.00
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CFS      CFS  days hr:min    10^6 gal    10^6 gal     Percent
  -------------------------------------------------------------------------------------------------
  SUB_H2a              JUNCTION    154.74   154.74     0  00:52        5.29        5.29       0.000
  SUB_H2b              JUNCTION     93.84    93.84     0  01:00        4.15        4.15       0.000
  J_2                  JUNCTION      0.00   245.86     0  00:54           0        9.44       0.000
  J_1                  JUNCTION      0.00   262.98     0  00:58           0        10.3       0.000
  J_10                 JUNCTION     34.49    34.49     0  00:57         1.5         1.5       0.000
  SUB_H1               JUNCTION     18.44    18.44     0  00:55       0.804       0.804       0.000
  ND_OUT               OUTFALL       0.00   297.42     0  00:58           0        11.8       0.000
  
  
  *********************
  Node Flooding Summary
  *********************



  
  No nodes were flooded.
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CFS       CFS    10^6 gal
  -----------------------------------------------------------
  ND_OUT                10.97     51.07    297.42      11.771
  -----------------------------------------------------------
  System                10.97     51.07    297.42      11.771
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth
  -----------------------------------------------------------------------------
  D_SUB_H2a            DUMMY      154.74     0  00:52
  D_SUB_H2b            DUMMY       93.84     0  01:00
  C_1                  CONDUIT    244.65     0  00:58      7.14    0.05    0.28
  D_J_10               DUMMY       34.49     0  00:57
  D_J1                 DUMMY      262.98     0  00:58
  D_SUB_H1             DUMMY       18.44     0  00:55
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  

  Analysis begun on:  Wed Nov 27 07:36:25 2024
  Analysis ended on:  Wed Nov 27 07:36:25 2024
  Total elapsed time: < 1 sec



[TITLE]

;;Project Title/Notes

Future Conditions Hydrology for the North Dawson Tributary.

[OPTIONS]

;;Option             Value

FLOW_UNITS           CFS

INFILTRATION         HORTON

FLOW_ROUTING         KINWAVE

LINK_OFFSETS         DEPTH

MIN_SLOPE            0

ALLOW_PONDING        NO

SKIP_STEADY_STATE    NO

START_DATE           01/01/2005

START_TIME           00:00:00

REPORT_START_DATE    01/01/2005

REPORT_START_TIME    00:00:00

END_DATE             01/04/2005

END_TIME             06:00:00

SWEEP_START          01/01

SWEEP_END            12/31

DRY_DAYS             0

REPORT_STEP          00:05:00

WET_STEP             00:00:10

DRY_STEP             01:00:00

ROUTING_STEP         0:00:05 

RULE_STEP            00:00:10

INERTIAL_DAMPING     PARTIAL

NORMAL_FLOW_LIMITED  BOTH

FORCE_MAIN_EQUATION  H-W

VARIABLE_STEP        0.75

LENGTHENING_STEP     0

MIN_SURFAREA         12.566

MAX_TRIALS           8

HEAD_TOLERANCE       0.005

SYS_FLOW_TOL         5

LAT_FLOW_TOL         5

MINIMUM_STEP         0.5

THREADS              1

[FILES]

;;Interfacing Files

USE INFLOWS "North_Dawson_Future.txt"

[EVAPORATION]

;;Data Source    Parameters

;;-------------- ----------------

CONSTANT         0.0

FUTURE CONDITIONS SWMM INPUT



DRY_ONLY         NO

[JUNCTIONS]

;;Name           Elevation  MaxDepth   InitDepth  SurDepth   Aponded   

;;-------------- ---------- ---------- ---------- ---------- ----------

J_1              6390       10         0          0          0         

WQPOND_E3        6560       10         0          0          0         

J_E1             6560       10         0          0          0         

WQPOND_E2        6560       10         0          0          0         

J_4              6534       10         0          0          0         

WQPOND_A6        6520       10         0          0          0         

J_A9             6551       10         0          0          0         

J_3              6490       10         0          0          0         

WQPOND_A5        6500       10         0          0          0         

WQPOND_A8        6500       10         0          0          0         

J_2              6415       10         0          0          0         

J_1a             6411       10         0          0          0         

J_A2             6495       10         0          0          0         

WQPOND_A4        6425       10         0          0          0         

WQPOND_A7        6425       10         0          0          0         

WQPOND_A3        6415       10         0          0          0         

J_A1             6415       10         0          0          0         

4C               6416       10         0          0          0         

3C               6379       10         0          0          0         

2C               6377       10         0          0          0         

1C               6370       10         0          0          0         

[OUTFALLS]

;;Name           Elevation  Type       Stage Data       Gated    Route To        

;;-------------- ---------- ---------- ---------------- -------- ----------------

ND_OUT           6350       FREE                        NO                       

C1OUT            6369       FREE                        NO                       

[STORAGE]

;;Name           Elev.    MaxDepth   InitDepth  Shape      Curve Type/Params            SurDepth  Fevap    Psi      Ksat   

 IMD     

;;-------------- -------- ---------- ----------- ---------- ---------------------------- --------- --------          

-------- --------

SU_E1            6535     10         0          TABULAR    STOR_E1                      0         0       

SU_A1            6399.5   10         0          TABULAR    STOR_A1                      0         0       

[CONDUITS]

;;Name           From Node        To Node          Length     Roughness  InOffset   OutOffset  InitFlow   MaxFlow   

;;-------------- ---------------- ---------------- ---------- ---------- ---------- ---------- ---------- ----------

D_J1             J_1              ND_OUT           400        0.01       0          0          0          0         

D_E1             J_E1             SU_E1            400        0.01       0          0          0          0         

D_WQE3           WQPOND_E3        SU_E1            400        0.01       0          0          0          0         

D_E2             WQPOND_E2        SU_E1            400        0.01       0          0          0          0         

D_A9             J_A9             J_4              400        0.01       0          0          0          0         

D_WQA6           WQPOND_A6        J_4              400        0.01       0          0          0          0         



D_WQA5           WQPOND_A5        J_3              400        0.01       0          0          0          0         

D_WQA8           WQPOND_A8        J_3              400        0.01       0          0          0          0         

C_J3             J_4              J_3              1032       .035       0          0          0          0         

C_J2             J_3              J_2              2293       .035       0          0          0          0         

D_A2             J_A2             J_3              400        0.01       0          0          0          0         

D_WQA4           WQPOND_A4        J_2              400        0.01       0          0          0          0         

D_WQA7           WQPOND_A7        J_2              400        0.01       0          0          0          0         

C_J_1a           J_2              J_1a             195        .013       0          0          0          0         

D_A1             J_A1             SU_A1            400        0.01       0          0          0          0         

D_J_1a           J_1a             SU_A1            400        0.01       0          0          0          0         

D_WQA3           WQPOND_A3        SU_A1            400        0.01       0          0          0          0         

4C-3C            4C               3C               970        0.01       0          0          0          0         

2C-1C            2C               1C               1200       0.01       0          0          0          0         

DL_C1OUT         1C               C1OUT            400        0.01       0          0          0          0         

3C-2C            3C               2C               130        .013       0          0          0          0         

[OUTLETS]

;;Name           From Node        To Node          Offset     Type            QTable/Qcoeff    Qexpon     Gated   

;;-------------- ---------------- ---------------- ---------- --------------- ---------------- ---------- --------

E1_OUT           SU_E1            J_4              0          TABULAR/HEAD    OUT_E1                      NO      

A1_OUT           SU_A1            J_1              0          TABULAR/HEAD    A1_OUT                      NO      

[XSECTIONS]

;;Link           Shape        Geom1            Geom2      Geom3      Geom4      Barrels    Culvert   

;;-------------- ------------ ---------------- ---------- ---------- ---------- ---------- ----------

D_J1             DUMMY        0                0          0          0          1                    

D_E1             DUMMY        0                0          0          0          1                    

D_WQE3           DUMMY        0                0          0          0          1                    

D_E2             DUMMY        0                0          0          0          1                    

D_A9             DUMMY        0                0          0          0          1                    

D_WQA6           DUMMY        0                0          0          0          1                    

D_WQA5           DUMMY        0                0          0          0          1                    

D_WQA8           DUMMY        0                0          0          0          1                    

C_J3             TRAPEZOIDAL  10               20         10         10         1                    

C_J2             TRAPEZOIDAL  10               20         4          4          1                    

D_A2             DUMMY        0                0          0          0          1                    

D_WQA4           DUMMY        0                0          0          0          1                    

D_WQA7           DUMMY        0                0          0          0          1                    

C_J_1a           RECT_CLOSED  10               10         0          0          1                    

D_A1             DUMMY        0                0          0          0          1                    

D_J_1a           DUMMY        0                0          0          0          1                    

D_WQA3           DUMMY        0                0          0          0          1                    

4C-3C            TRAPEZOIDAL  10               10         4          4          1                    

2C-1C            TRAPEZOIDAL  10               10         4          4          1                    

DL_C1OUT         DUMMY        0                0          0          0          1                    

3C-2C            RECT_CLOSED  10               10         0          0          1                    

[LOSSES]

;;Link           Kentry     Kexit      Kavg       Flap Gate  Seepage   

;;-------------- ---------- ---------- ---------- ---------- ----------



C_J_1a           .5         0          0          NO         0         

[CURVES]

;;Name           Type       X-Value    Y-Value   

;;-------------- ---------- ---------- ----------

;POND E1 HEAD VS DISCHARGE

OUT_E1           Rating     0.00       0.00      

OUT_E1                      0.50       4.11      

OUT_E1                      1.00       13.01     

OUT_E1                      1.50       26.41     

OUT_E1                      2.00       33.15     

OUT_E1                      2.50       37.80     

OUT_E1                      3.00       41.94     

OUT_E1                      3.50       45.70     

OUT_E1                      4.00       49.17     

OUT_E1                      4.50       52.42     

OUT_E1                      5.00       55.47     

OUT_E1                      5.50       58.37     

OUT_E1                      6.00       61.13     

OUT_E1                      6.50       63.77     

OUT_E1                      7.00       66.31     

OUT_E1                      7.50       240.15    

OUT_E1                      8.00       560.70    

OUT_E1                      8.50       981.66    

OUT_E1                      9.00       1487.55   

;

;POND A1 HEAD VS OUTFLOW

A1_OUT           Rating     0.00       0.00      

A1_OUT                      0.50       2.90      

A1_OUT                      1.00       9.58      

A1_OUT                      1.50       20.12     

A1_OUT                      2.00       34.85     

A1_OUT                      2.50       54.12     

A1_OUT                      3.00       75.54     

A1_OUT                      3.50       99.85     

A1_OUT                      4.00       127.15    

A1_OUT                      4.50       143.03    

A1_OUT                      5.00       159.35    

A1_OUT                      5.50       174.14    

A1_OUT                      6.00       187.77    

A1_OUT                      6.50       200.48    

A1_OUT                      7.00       212.43    

A1_OUT                      7.50       223.74    

A1_OUT                      8.00       234.50    

A1_OUT                      8.5        564.69    

A1_OUT                      9          1164.27   

A1_OUT                      9.5        1944.04   

A1_OUT                      10         2873.25   

;

;POND E1 DEPTH VS AREA



STOR_E1          Storage    0.00       92915     

STOR_E1                     0.50       95518     

STOR_E1                     1.00       98152     

STOR_E1                     1.50       100819    

STOR_E1                     2.00       103517    

STOR_E1                     2.50       106248    

STOR_E1                     3.00       109010    

STOR_E1                     3.50       111805    

STOR_E1                     4.00       114631    

STOR_E1                     4.50       117490    

STOR_E1                     5.00       120380    

STOR_E1                     5.50       123303    

STOR_E1                     6.00       126257    

STOR_E1                     6.50       129244    

STOR_E1                     7.00       132262    

STOR_E1                     7.50       135313    

STOR_E1                     8.00       138395    

STOR_E1                     8.50       141510    

STOR_E1                     9.00       144656    

;

;POND A1 DEPTH VS AREA

STOR_A1          Storage    0.00       8         

STOR_A1                     0.50       880       

STOR_A1                     1.00       3478      

STOR_A1                     1.50       8900      

STOR_A1                     2.00       21039     

STOR_A1                     2.50       40410     

STOR_A1                     3.00       67457     

STOR_A1                     3.50       103933    

STOR_A1                     4.00       147842    

STOR_A1                     4.50       195888    

STOR_A1                     5.00       234841    

STOR_A1                     5.50       263000    

STOR_A1                     6.00       289871    

STOR_A1                     6.50       306077    

STOR_A1                     7.00       310769    

STOR_A1                     7.50       315444    

STOR_A1                     8.00       322437    

STOR_A1                     8.50       329316    

STOR_A1                     9.00       334026    

STOR_A1                     9.50       338762    

STOR_A1                     10.00      342453    

[REPORT]

;;Reporting Options

SUBCATCHMENTS ALL

NODES ALL

LINKS ALL

[TAGS]



[MAP]

DIMENSIONS -2500.000 0.000 12779.329 12983.241

Units      None

[COORDINATES]

;;Node           X-Coord            Y-Coord           

;;-------------- ------------------ ------------------

J_1              10005.815          5949.016          

WQPOND_E3        3392.405           5465.147          

J_E1             3057.138           6540.132          

WQPOND_E2        3993.758           6742.357          

J_4              4184.154           6054.439          

WQPOND_A6        4731.822           6722.203          

J_A9             4424.817           5640.764          

J_3              5538.736           6219.982          

WQPOND_A5        5547.697           6933.939          

WQPOND_A8        5270.969           5688.659          

J_2              8465.462           6150.147          

J_1a             8907.164           6160.791          

J_A2             6133.085           6460.307          

WQPOND_A4        7933.154           6772.956          

WQPOND_A7        8007.658           5383.990          

WQPOND_A3        9369.471           7173.288          

J_A1             8768.662           6735.705          

4C               9158.679           10564.430         

3C               10479.233          10000.000         

2C               10638.978          10351.438         

1C               11096.912          11948.882         

ND_OUT           10487.574          5788.440          

C1OUT            10979.766          12406.816         

SU_E1            3575.952           6133.091          

SU_A1            9363.440           6208.634          

[VERTICES]

;;Link           X-Coord            Y-Coord           

;;-------------- ------------------ ------------------

C_J3             4817.068           6237.931          

C_J3             5205.326           6307.073          

C_J2             6688.012           5628.620          

C_J2             7076.496           5628.620          

[Polygons]

;;Storage Node   X-Coord            Y-Coord           

;;-------------- ------------------ ------------------

SU_E1            3547.919           6252.139          

SU_E1            3547.919           6252.139          

SU_E1            3547.919           6252.139          

SU_E1            3547.919           6252.139          

SU_E1            3664.996           6236.174          



SU_E1            3744.822           6145.705          

SU_E1            3710.263           6095.171          

SU_E1            3627.824           6049.963          

SU_E1            3478.736           6002.018          

SU_E1            3430.841           6087.166          

SU_E1            3468.093           6193.600          

SU_E1            3547.919           6252.139          

SU_A1            9483.084           6361.881          

SU_A1            9483.084           6361.881          

SU_A1            9578.875           6303.342          

SU_A1            9573.553           6111.761          

SU_A1            9444.519           6081.134          

SU_A1            9201.033           6021.292          

SU_A1            9147.816           6207.552          

SU_A1            9222.320           6356.559          

SU_A1            9483.084           6372.525          

[BACKDROP]

FILE       "DT-FUTURE CHUP-SWMM-Layout1.jpg"

DIMENSIONS -2220.671 2983.241 12779.329 12983.241



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.2 (Build 5.2.4)
  ------------------------------------------------------------

  Future Conditions Hydrology for the North Dawson Tributary. 
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CFS
  Process Models:
    Rainfall/Runoff ........ NO
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Flow Routing Method ...... KINWAVE
  Starting Date ............ 01/01/2005 00:00:00
  Ending Date .............. 01/04/2005 06:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:05:00
  Routing Time Step ........ 5.00 sec
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        acre-feet      10^6 gal
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.000         0.000
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........        92.982        30.299
  External Outflow .........        93.031        30.315
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....        -0.053
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************

FUTURE CONDITIONS 100-YR SWMM OUTPUT



  Routing Time Step Summary
  *************************
  Minimum Time Step           :     5.00 sec
  Average Time Step           :     5.00 sec
  Maximum Time Step           :     5.00 sec
  % of Time in Steady State   :     0.00
  Average Iterations per Step :     1.00
  % of Steps Not Converging   :     0.00
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type         Feet     Feet     Feet  days hr:min        Feet
  ---------------------------------------------------------------------------------
  J_1                  JUNCTION     0.00     0.00  6390.00     0  00:00        0.00
  WQPOND_E3            JUNCTION     0.00     0.00  6560.00     0  00:00        0.00
  J_E1                 JUNCTION     0.00     0.00  6560.00     0  00:00        0.00
  WQPOND_E2            JUNCTION     0.00     0.00  6560.00     0  00:00        0.00
  J_4                  JUNCTION     0.04     0.58  6534.58     0  00:51        0.58
  WQPOND_A6            JUNCTION     0.00     0.00  6520.00     0  00:00        0.00
  J_A9                 JUNCTION     0.00     0.00  6551.00     0  00:00        0.00
  J_3                  JUNCTION     0.06     1.36  6491.36     0  00:37        1.35
  WQPOND_A5            JUNCTION     0.00     0.00  6500.00     0  00:00        0.00
  WQPOND_A8            JUNCTION     0.00     0.00  6500.00     0  00:00        0.00
  J_2                  JUNCTION     0.07     2.74  6417.74     0  00:39        2.74
  J_1a                 JUNCTION     0.07     2.74  6413.74     0  00:39        2.74
  J_A2                 JUNCTION     0.00     0.00  6495.00     0  00:00        0.00
  WQPOND_A4            JUNCTION     0.00     0.00  6425.00     0  00:00        0.00
  WQPOND_A7            JUNCTION     0.00     0.00  6425.00     0  00:00        0.00
  WQPOND_A3            JUNCTION     0.00     0.00  6415.00     0  00:00        0.00
  J_A1                 JUNCTION     0.00     0.00  6415.00     0  00:00        0.00
  4C                   JUNCTION     0.01     0.60  6416.60     0  00:35        0.60
  3C                   JUNCTION     0.02     1.85  6380.85     0  00:36        1.83
  2C                   JUNCTION     0.02     1.85  6378.85     0  00:36        1.83
  1C                   JUNCTION     0.02     1.60  6371.60     0  00:37        1.58
  ND_OUT               OUTFALL      0.00     0.00  6350.00     0  00:00        0.00
  C1OUT                OUTFALL      0.00     0.00  6369.00     0  00:00        0.00
  SU_E1                STORAGE      0.32     6.67  6541.67     0  01:35        6.67
  SU_A1                STORAGE      0.42     7.86  6407.36     0  01:25        7.86
  
  
  *******************
  Node Inflow Summary
  *******************
  

Pond D1

Pond D3

Pond A1



  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CFS      CFS  days hr:min    10^6 gal    10^6 gal     Percent
  -------------------------------------------------------------------------------------------------
  J_1                  JUNCTION      0.00   231.56     0  01:25           0        22.8       0.000
  WQPOND_E3            JUNCTION    163.12   163.12     0  00:36        2.86        2.86       0.000
  J_E1                 JUNCTION    113.63   113.63     0  00:40        2.61        2.61       0.000
  WQPOND_E2            JUNCTION    101.25   101.25     0  00:38        2.29        2.29       0.000
  J_4                  JUNCTION      0.00    79.01     0  00:51           0        8.54       0.000
  WQPOND_A6            JUNCTION     31.15    31.15     0  00:35       0.502       0.502       0.000
  J_A9                 JUNCTION      8.90     8.90     0  00:45        0.28        0.28       0.000
  J_3                  JUNCTION      0.00   283.60     0  00:37           0        12.7       0.000
  WQPOND_A5            JUNCTION     83.27    83.27     0  00:36        1.58        1.58       0.000
  WQPOND_A8            JUNCTION    127.53   127.53     0  00:35        2.14        2.14       0.000
  J_2                  JUNCTION      0.00   654.95     0  00:39           0        20.6       0.000
  J_1a                 JUNCTION      0.00   654.95     0  00:39           0        20.6       0.000
  J_A2                 JUNCTION     11.18    11.18     0  00:50       0.436       0.436       0.000
  WQPOND_A4            JUNCTION    265.12   265.12     0  00:38        5.44        5.44       0.000
  WQPOND_A7            JUNCTION    117.91   117.91     0  00:37        2.41        2.41       0.000
  WQPOND_A3            JUNCTION     96.08    96.08     0  00:36        1.78        1.78       0.000
  J_A1                 JUNCTION     27.90    27.90     0  00:36       0.496       0.496       0.000
  4C                   JUNCTION    137.15   137.15     0  00:35        2.28        2.28       0.000
  3C                   JUNCTION    184.33   319.99     0  00:36        3.82         6.1       0.000
  2C                   JUNCTION      4.84   324.77     0  00:36       0.133        6.23       0.000
  1C                   JUNCTION     57.90   381.78     0  00:37        1.24        7.48       0.000
  ND_OUT               OUTFALL       0.00   231.56     0  01:25           0        22.8       0.000
  C1OUT                OUTFALL       0.00   381.78     0  00:37           0        7.48       0.000
  SU_E1                STORAGE       0.00   374.96     0  00:37           0        7.76       0.012
  SU_A1                STORAGE       0.00   773.90     0  00:39           0        22.8       0.015
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  ------------------------------------------------------------------------------------------------
                         Average    Avg   Evap  Exfil     Maximum    Max    Time of Max    Maximum
                          Volume   Pcnt   Pcnt   Pcnt      Volume   Pcnt     Occurrence    Outflow
  Storage Unit          1000 ft³   Full   Loss   Loss    1000 ft³   Full    days hr:min        CFS
  ------------------------------------------------------------------------------------------------
  SU_E1                   33.696    2.8    0.0    0.0     741.759   61.3       0  01:35      64.66

Pond D1

Pond D3

Pond A1



  SU_A1                   34.654    1.8    0.0    0.0    1191.667   62.6       0  01:25     231.56
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CFS       CFS    10^6 gal
  -----------------------------------------------------------
  ND_OUT                32.53     33.42    231.56      22.838
  C1OUT                  4.78     74.50    381.78       7.475
  -----------------------------------------------------------
  System                18.66    107.92    540.22      30.313
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth
  -----------------------------------------------------------------------------
  D_J1                 DUMMY      231.56     0  01:25
  D_E1                 DUMMY      113.63     0  00:40
  D_WQE3               DUMMY      163.12     0  00:36
  D_E2                 DUMMY      101.25     0  00:38
  D_A9                 DUMMY        8.90     0  00:45
  D_WQA6               DUMMY       31.15     0  00:35
  D_WQA5               DUMMY       83.27     0  00:36
  D_WQA8               DUMMY      127.53     0  00:35
  C_J3                 CONDUIT     78.99     0  00:53      5.32    0.00    0.06
  C_J2                 CONDUIT    280.00     0  00:41      8.26    0.02    0.13
  D_A2                 DUMMY       11.18     0  00:50
  D_WQA4               DUMMY      265.12     0  00:38
  D_WQA7               DUMMY      117.91     0  00:37
  C_J_1a               CONDUIT    654.95     0  00:39     23.94    0.22    0.27
  D_A1                 DUMMY       27.90     0  00:36
  D_J_1a               DUMMY      654.95     0  00:39
  D_WQA3               DUMMY       96.08     0  00:36
  4C-3C                CONDUIT    136.92     0  00:35     18.33    0.00    0.06
  2C-1C                CONDUIT    324.12     0  00:37     12.38    0.02    0.16
  DL_C1OUT             DUMMY      381.78     0  00:37
  3C-2C                CONDUIT    319.99     0  00:36     17.31    0.12    0.18
  E1_OUT               DUMMY       64.66     0  01:35
  A1_OUT               DUMMY      231.56     0  01:25

Pond D1

Pond D3
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Pond A1



  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  

  Analysis begun on:  Mon Apr 28 14:58:59 2025
  Analysis ended on:  Mon Apr 28 14:59:00 2025
  Total elapsed time: 00:00:01



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME INLET 2D1-Sump INLET 3D1-Sump INLET 4D1 INLET 5D1 INLET 8D1-Sump

Site Type (Urban or Rural) URBAN URBAN URBAN URBAN URBAN

Inlet Application (Street or Area) STREET STREET STREET STREET STREET

Hydraulic Condition In Sump In Sump On Grade On Grade In Sump

Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

USER-DEFINED INPUT D1-2 D1-3 D1-4 D1-5

User-Defined Design Flows D1-8a + D1-8b

Minor QKnown (cfs) 4.5 2.5 3.4 1.3 5.2

Major QKnown (cfs) 9.4 5.3 7.4 2.9 11.5

Bypass (Carry-Over) Flow from Upstream       Inlets must be organized from upstream (left) to downstream (right) in order for bypass flows to be linked.

Receive Bypass Flow from: No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

Minor Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0 0.0 0.0

Major Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0 0.0 0.0

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input

Design Storm Return Period, Tr (years)

One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 4.5 2.5 3.4 1.3 5.2

Major Total Design Peak Flow, Q (cfs) 9.4 5.3 7.4 2.9 11.5

Minor Flow Bypassed Downstream, Qb (cfs) N/A N/A 0.0 0.0 N/A

Major Flow Bypassed Downstream, Qb (cfs) N/A N/A 1.5 0.0 N/A

INLET MANAGEMENT

EXCERPTS FROM "PHASE III DRAINAGE REPORT FOR DAWSON TRAILS
FILING NO. 2" BY EMK CONSULTANTS APPROVED 10/21/2025.



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 18.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 17.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 12.0 17.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 10.3 inches

Check boxes are not applicable in SUMP conditions

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm
Water Depth without Gutter Depression (T * Sx * 12) y = 2.88 4.08 inches

Vertical Depth between Gutter Lip and Gutter Flowline (W * Sw * 12) dC = 2.0 2.0 inches

Gutter Depression (dC - (W * Sx * 12)) a = 1.51 1.51 inches

Water Depth at Gutter Flowline (y + a) d = 4.39 5.59 inches

Allowable Spread for Discharge outside the Gutter Section (T - W) TX = 10.0 15.0 ft

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.491 0.350
Discharge outside the Gutter Section, carried in Section TX QX = 0.0 0.0 cfs

Discharge within the Gutter Section (QT - QX - QBACK) QW = 0.0 0.0 cfs

Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs

Maximum Flow Based On Allowable Spread QT = SUMP SUMP cfs

Flow Velocity within the Gutter Section V = 0.0 0.0 fps

V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 0.0 0.0

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 18.7 36.6 ft

Theoretical Spread for Discharge outside the Gutter Section (T - W) TX TH = 16.7 34.6 ft

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. 7-7) EO = 0.318 0.157
Theoretical Discharge outside the Gutter Section, carried in Section TX TH QX TH = 0.0 0.0 cfs

Actual Discharge outside the Gutter Section, (limited by distance TCROWN) QX = 0.0 0.0 cfs

Discharge within the Gutter Section (Qd - QX) QW = 0.0 0.0 cfs

Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs

Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = SUMP SUMP cfs

Average Flow Velocity Within the Gutter Section V = 0.0 0.0 fps

V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 0.0 0.0

Slope-Based Safety Factor for Minor/Major Storm depth reduction, d > 6" R = SUMP SUMP
Max Flow based on Allowable Depth (Safety Factor Applied) Qd = SUMP SUMP cfs

Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = inches

Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = inches

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

INLET 3D1-Sump

1

EXCERPTS FROM "PHASE III DRAINAGE REPORT FOR DAWSON TRAILS
FILING NO. 2" BY EMK CONSULTANTS APPROVED 10/21/2025.



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.4 5.6 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.20 0.30 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.82 0.91

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.4 6.9 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 2.5 5.3 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

1

EXCERPTS FROM "PHASE III DRAINAGE REPORT FOR DAWSON TRAILS
FILING NO. 2" BY EMK CONSULTANTS APPROVED 10/21/2025.



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 21.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 34.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 18.7 34.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 11.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

INLET 8D1-Sump

1

EXCERPTS FROM "PHASE III DRAINAGE REPORT FOR DAWSON TRAILS
FILING NO. 2" BY EMK CONSULTANTS APPROVED 10/21/2025.



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 9.7 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.64 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.3 21.6 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 5.2 11.5 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

1

EXCERPTS FROM "PHASE III DRAINAGE REPORT FOR DAWSON TRAILS
FILING NO. 2" BY EMK CONSULTANTS APPROVED 10/21/2025.



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 608 0.014

Selected BMP Type = EDB -- 0.20 -- -- -- 1,605 0.037 221 0.005

Watershed Area = 24.30 acres -- 0.40 -- -- -- 3,134 0.072 695 0.016

Watershed Length = 1,731 ft -- 0.60 -- -- -- 4,966 0.114 1,505 0.035

Watershed Length to Centroid = 715 ft -- 0.80 -- -- -- 6,733 0.155 2,675 0.061

Watershed Slope = 0.016 ft/ft -- 1.00 -- -- -- 8,452 0.194 4,194 0.096

Watershed Imperviousness = 70.80% percent -- 1.20 -- -- -- 9,967 0.229 6,035 0.139

Percentage Hydrologic Soil Group A = 0.0% percent -- 1.40 -- -- -- 11,478 0.263 8,180 0.188

Percentage Hydrologic Soil Group B = 0.0% percent -- 1.60 -- -- -- 13,035 0.299 10,631 0.244

Percentage Hydrologic Soil Groups C/D = 100.0% percent -- 1.80 -- -- -- 14,659 0.337 13,401 0.308

Target WQCV Drain Time = 40.0 hours -- 2.00 -- -- -- 16,158 0.371 16,482 0.378

Location for 1-hr Rainfall Depths = User Input -- 2.20 -- -- -- 17,098 0.393 19,808 0.455

-- 2.40 -- -- -- 17,826 0.409 23,300 0.535

-- 2.60 -- -- -- 18,310 0.420 26,914 0.618

Optional User Overrides -- 2.80 -- -- -- 18,766 0.431 30,622 0.703

Water Quality Capture Volume (WQCV) = 0.564 acre-feet acre-feet -- 3.00 -- -- -- 19,225 0.441 34,421 0.790

Excess Urban Runoff Volume (EURV) = 1.674 acre-feet acre-feet -- 3.20 -- -- -- 19,687 0.452 38,312 0.880

2-yr Runoff Volume (P1 = 1.06 in.) = 1.527 acre-feet 1.06 inches -- 3.40 -- -- -- 20,154 0.463 42,296 0.971

5-yr Runoff Volume (P1 = 1.43 in.) = 2.264 acre-feet 1.43 inches -- 3.60 -- -- -- 20,626 0.473 46,374 1.065

10-yr Runoff Volume (P1 = 1.66 in.) = 2.742 acre-feet 1.66 inches -- 3.80 -- -- -- 21,103 0.484 50,547 1.160

25-yr Runoff Volume (P1 = 2 in.) = 3.501 acre-feet 2.00 inches -- 4.00 -- -- -- 21,585 0.496 54,816 1.258

50-yr Runoff Volume (P1 = 2.26 in.) = 4.059 acre-feet 2.26 inches -- 4.20 -- -- -- 22,073 0.507 59,182 1.359

100-yr Runoff Volume (P1 = 2.6 in.) = 4.830 acre-feet 2.60 inches -- 4.40 -- -- -- 22,567 0.518 63,646 1.461

500-yr Runoff Volume (P1 = 3.2 in.) = 6.126 acre-feet 3.20 inches -- 4.60 -- -- -- 23,066 0.530 68,209 1.566

Approximate 2-yr Detention Volume = 1.341 acre-feet -- 4.80 -- -- -- 23,570 0.541 72,872 1.673

Approximate 5-yr Detention Volume = 1.998 acre-feet -- 5.00 -- -- -- 24,080 0.553 77,637 1.782

Approximate 10-yr Detention Volume = 2.279 acre-feet -- 5.20 -- -- -- 24,595 0.565 82,505 1.894

Approximate 25-yr Detention Volume = 2.555 acre-feet -- 5.40 -- -- -- 25,411 0.583 87,506 2.009

Approximate 50-yr Detention Volume = 2.636 acre-feet -- 5.60 -- -- -- 25,936 0.595 92,640 2.127

Approximate 100-yr Detention Volume = 2.918 acre-feet -- 5.80 -- -- -- 26,467 0.608 97,881 2.247

-- 6.00 -- -- -- 27,004 0.620 103,228 2.370

Define Zones and Basin Geometry -- 6.20 -- -- -- 27,547 0.632 108,683 2.495

Zone 1 Volume (WQCV) = 0.564 acre-feet -- 6.40 -- -- -- 28,096 0.645 114,247 2.623

Zone 2 Volume (EURV - Zone 1) = 1.109 acre-feet -- 6.60 -- -- -- 28,651 0.658 119,922 2.753

Select Zone 3 Storage Volume (Optional) = acre-feet -- 6.80 -- -- -- 29,212 0.671 125,708 2.886

Total Detention Basin Volume = 1.674 acre-feet -- 7.00 -- -- -- 29,780 0.684 131,607 3.021

Initial Surcharge Volume (ISV) = user ft 3 -- 7.20 -- -- -- 30,353 0.697 137,621 3.159

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

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

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

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

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

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

-- -- -- --

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

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

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

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

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

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

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

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

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

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

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

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

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

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

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

Dawson Trails Filing 2

Pond D1 (Stage 0.00 = 6414.80)

MHFD-Detention, Version 4.06 (July 2022)

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

Total detention 

volume is less than 

100-year volume.

After providing required inputs above including 1-hour rainfall

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

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

Pond D1_MHFD-Detention_v4-06, Basin 9/8/2025, 2:25 PM
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1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.48 Zone 1 (WQCV) 2.48 Zone 1 (WQCV)

4.81 Zone 2 (EURV) 4.81 Zone 2 (EURV)

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 2.48 0.564 Orifice Plate

Zone 2 (EURV) 4.81 1.109 Orifice Plate

Zone 3

Total (all zones) 1.674

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 = N/A ft
2

Depth at top of Zone using Orifice Plate = 4.81 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft
2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 2.50

Orifice Area (sq. inches) 4.00 9.00

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 = 0.39 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.77 ft
2

Circular Orifice Diameter = 18.00 inches Outlet Orifice Centroid = 0.75 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= 5.20 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.85 feet

Spillway Crest Length = 27.00 feet Stage at Top of Freeboard = 7.05 feet

Spillway End Slopes = 10.00 H:V Basin Area at Top of Freeboard = 0.69 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 3.06 acre-ft

Max Ponding Depth of Target Storage Volume = 4.81 feet Discharge at Top of Freeboard = 316.54 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 1.06 1.43 1.66 2.00 2.26 2.60 3.20

CUHP Runoff Volume (acre-ft) = 0.564 1.674 1.527 2.264 2.742 3.501 4.059 4.830 6.126

Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.527 2.264 2.742 3.501 4.059 4.830 6.126

CUHP Predevelopment Peak Q (cfs) = N/A N/A 2.2 8.1 11.4 20.2 25.2 32.8 44.3
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.09 0.33 0.47 0.83 1.04 1.35 1.82

Peak Inflow Q (cfs) = N/A N/A 25.2 37.4 43.9 57.7 66.7 80.2 101.1

Peak Outflow Q (cfs) = 0.2 0.7 0.7 4.8 11.3 27.3 37.0 54.2 78.8

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.6 1.0 1.3 1.5 1.7 1.8

Structure Controlling Flow = Plate Plate Plate Spillway Spillway Spillway Spillway Spillway 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) = 41 62 61 67 65 63 62 60 57

Time to Drain 99% of Inflow Volume (hours) = 42 66 65 72 71 70 70 69 67

Maximum Ponding Depth (ft) = 2.48 4.81 4.33 5.33 5.44 5.64 5.73 5.87 6.04

Area at Maximum Ponding Depth (acres) = 0.41 0.54 0.51 0.58 0.59 0.60 0.60 0.61 0.62

Maximum Volume Stored (acre-ft) = 0.568 1.678 1.420 1.962 2.032 2.145 2.205 2.290 2.388

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)

Dawson Trails Filing 2

Pond D1 (Stage 0.00 = 6414.80)

Example Zone Configuration (Retention Pond)

Pond D1_MHFD-Detention_v4-06, Outlet Structure 9/8/2025, 2:25 PM
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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) 2 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 = 1 0.42(diameter = 3/4 inch) WQCV 249

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 434

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 482

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 534

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 545 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 565 0.85

WQ Plate Flow at 100yr depth = 0.88 0.97(diameter = 1-1/8 inches) 50 Year 574

CLOG #1= 100% 1.08(diameter = 1-3/16 inches) 100 Year 588 1 Z1_Boolean

n*Cdw #1 = 0.00 1.20(diameter = 1-1/4 inches) 500 Year 605 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 1 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 8.00 140,000 320

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

minimum bound

maximum bound

MHFD-Detention, Version 4.06 (July 2022)
DETENTION BASIN OUTLET STRUCTURE DESIGN
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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 0.37 0.18 1.23

0:15:00 0.00 0.00 2.29 4.63 5.72 4.21 5.28 5.40 7.53

0:20:00 0.00 0.00 9.37 13.65 16.39 10.64 12.43 13.76 18.34

0:25:00 0.00 0.00 20.81 31.72 38.48 23.73 28.34 32.01 42.58

0:30:00 0.00 0.00 25.17 37.42 43.86 51.98 60.56 69.38 88.29

0:35:00 0.00 0.00 23.07 33.55 39.06 57.66 66.67 80.21 101.08

0:40:00 0.00 0.00 20.19 28.73 33.48 54.10 62.38 74.96 94.25

0:45:00 0.00 0.00 16.77 24.39 28.79 47.15 54.36 67.11 84.33

0:50:00 0.00 0.00 13.95 20.87 24.27 41.72 48.05 59.08 74.18

0:55:00 0.00 0.00 11.92 17.75 20.97 34.83 40.14 50.56 63.52

1:00:00 0.00 0.00 10.55 15.59 18.81 29.61 34.17 44.25 55.65

1:05:00 0.00 0.00 9.44 13.86 17.00 26.00 30.02 39.94 50.23

1:10:00 0.00 0.00 7.89 12.22 15.22 21.94 25.38 32.79 41.33

1:15:00 0.00 0.00 6.46 10.31 13.58 18.35 21.26 26.47 33.45

1:20:00 0.00 0.00 5.33 8.51 11.47 14.56 16.85 20.01 25.27

1:25:00 0.00 0.00 4.66 7.46 9.65 11.51 13.31 14.82 18.76

1:30:00 0.00 0.00 4.31 6.90 8.50 9.30 10.76 11.56 14.68

1:35:00 0.00 0.00 4.12 6.56 7.73 7.86 9.11 9.58 12.18

1:40:00 0.00 0.00 4.02 5.84 7.18 6.94 8.04 8.26 10.51

1:45:00 0.00 0.00 3.95 5.26 6.78 6.30 7.29 7.35 9.36

1:50:00 0.00 0.00 3.89 4.85 6.51 5.88 6.81 6.72 8.56

1:55:00 0.00 0.00 3.39 4.55 6.12 5.58 6.46 6.27 7.99

2:00:00 0.00 0.00 2.97 4.19 5.49 5.38 6.23 5.99 7.64

2:05:00 0.00 0.00 2.21 3.11 4.04 4.01 4.64 4.47 5.69

2:10:00 0.00 0.00 1.60 2.23 2.88 2.86 3.31 3.20 4.06

2:15:00 0.00 0.00 1.14 1.59 2.06 2.05 2.37 2.31 2.94

2:20:00 0.00 0.00 0.81 1.12 1.46 1.46 1.68 1.65 2.10

2:25:00 0.00 0.00 0.56 0.76 1.01 1.01 1.16 1.14 1.45

2:30:00 0.00 0.00 0.37 0.51 0.69 0.70 0.80 0.79 1.00

2:35:00 0.00 0.00 0.24 0.34 0.45 0.47 0.54 0.53 0.67

2:40:00 0.00 0.00 0.13 0.20 0.26 0.29 0.33 0.32 0.41

2:45:00 0.00 0.00 0.06 0.10 0.13 0.15 0.17 0.17 0.21

2:50:00 0.00 0.00 0.02 0.04 0.04 0.05 0.06 0.06 0.08

2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

DETENTION BASIN OUTLET STRUCTURE DESIGN

Pond D1_MHFD-Detention_v4-06, Outlet Structure 9/8/2025, 2:25 PM

EXCERPTS FROM "PHASE III DRAINAGE REPORT FOR DAWSON TRAILS
FILING NO. 2" BY EMK CONSULTANTS APPROVED 10/21/2025.



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 1 0.000

Selected BMP Type = EDB -- 0.10 -- -- -- 29 0.001 1 0.000

Watershed Area = 90.80 acres -- 0.30 -- -- -- 297 0.007 34 0.001

Watershed Length = 3,991 ft -- 0.50 -- -- -- 605 0.014 124 0.003

Watershed Length to Centroid = 2,182 ft -- 0.70 -- -- -- 1,106 0.025 295 0.007

Watershed Slope = 0.047 ft/ft -- 0.90 -- -- -- 2,020 0.046 608 0.014

Watershed Imperviousness = 47.60% percent -- 1.10 -- -- -- 3,380 0.078 1,148 0.026

Percentage Hydrologic Soil Group A = 0.0% percent -- 1.30 -- -- -- 5,328 0.122 2,018 0.046

Percentage Hydrologic Soil Group B = 25.0% percent -- 1.50 -- -- -- 7,896 0.181 3,341 0.077

Percentage Hydrologic Soil Groups C/D = 75.0% percent -- 1.70 -- -- -- 10,745 0.247 5,205 0.119

Target WQCV Drain Time = 40.0 hours -- 1.90 -- -- -- 14,586 0.335 7,738 0.178

Location for 1-hr Rainfall Depths = User Input -- 2.10 -- -- -- 19,487 0.447 11,145 0.256

-- 2.30 -- -- -- 22,649 0.520 15,359 0.353

-- 2.50 -- -- -- 25,687 0.590 20,192 0.464

Optional User Overrides -- 2.70 -- -- -- 27,857 0.640 25,547 0.586

Water Quality Capture Volume (WQCV) = 1.512 acre-feet acre-feet -- 2.90 -- -- -- 30,033 0.689 31,336 0.719

Excess Urban Runoff Volume (EURV) = 4.205 acre-feet acre-feet -- 3.10 -- -- -- 32,093 0.737 37,548 0.862

2-yr Runoff Volume (P1 = 1.06 in.) = 3.861 acre-feet 1.06 inches -- 3.30 -- -- -- 32,807 0.753 44,038 1.011

5-yr Runoff Volume (P1 = 1.43 in.) = 6.329 acre-feet 1.43 inches -- 3.50 -- -- -- 33,525 0.770 50,671 1.163

10-yr Runoff Volume (P1 = 1.66 in.) = 8.009 acre-feet 1.66 inches -- 3.70 -- -- -- 34,248 0.786 57,449 1.319

25-yr Runoff Volume (P1 = 2 in.) = 10.945 acre-feet 2.00 inches -- 3.90 -- -- -- 34,974 0.803 64,371 1.478

50-yr Runoff Volume (P1 = 2.26 in.) = 12.978 acre-feet 2.26 inches -- 4.10 -- -- -- 35,704 0.820 71,439 1.640

100-yr Runoff Volume (P1 = 2.6 in.) = 15.965 acre-feet 2.60 inches -- 4.30 -- -- -- 36,439 0.837 78,653 1.806

500-yr Runoff Volume (P1 = 3.2 in.) = 20.773 acre-feet 3.20 inches -- 4.50 -- -- -- 37,178 0.853 86,015 1.975

Approximate 2-yr Detention Volume = 3.165 acre-feet -- 4.70 -- -- -- 37,921 0.871 93,525 2.147

Approximate 5-yr Detention Volume = 4.992 acre-feet -- 4.90 -- -- -- 38,668 0.888 101,183 2.323

Approximate 10-yr Detention Volume = 5.884 acre-feet -- 5.10 -- -- -- 39,419 0.905 108,992 2.502

Approximate 25-yr Detention Volume = 6.755 acre-feet -- 5.30 -- -- -- 40,174 0.922 116,951 2.685

Approximate 50-yr Detention Volume = 7.053 acre-feet -- 5.50 -- -- -- 40,934 0.940 125,062 2.871

Approximate 100-yr Detention Volume = 8.260 acre-feet -- 5.70 -- -- -- 41,698 0.957 133,325 3.061

-- 5.90 -- -- -- 42,466 0.975 141,742 3.254

Define Zones and Basin Geometry -- 6.10 -- -- -- 43,239 0.993 150,312 3.451

Zone 1 Volume (WQCV) = 1.512 acre-feet -- 6.30 -- -- -- 44,015 1.010 159,038 3.651

Zone 2 Volume (EURV - Zone 1) = 2.693 acre-feet -- 6.50 -- -- -- 44,796 1.028 167,919 3.855

Select Zone 3 Storage Volume (Optional) = acre-feet -- 6.70 -- -- -- 45,582 1.046 176,957 4.062

Total Detention Basin Volume = 4.205 acre-feet -- 6.90 -- -- -- 46,371 1.065 186,152 4.273

Initial Surcharge Volume (ISV) = user ft 3 -- 7.10 -- -- -- 47,166 1.083 195,506 4.488

Initial Surcharge Depth (ISD) = user ft -- 7.30 -- -- -- 48,415 1.111 205,064 4.708

Total Available Detention Depth (Htotal) = user ft -- 7.50 -- -- -- 49,218 1.130 214,827 4.932

Depth of Trickle Channel (HTC) = user ft -- 7.70 -- -- -- 50,027 1.148 224,752 5.160

Slope of Trickle Channel (STC) = user ft/ft -- 7.90 -- -- -- 50,843 1.167 234,838 5.391

Slopes of Main Basin Sides (Smain) = user H:V -- 8.10 -- -- -- 51,661 1.186 245,089 5.626

Basin Length-to-Width Ratio (RL/W) = user -- 8.30 -- -- -- 52,481 1.205 255,503 5.866

-- 8.50 -- -- -- 53,302 1.224 266,081 6.108

Initial Surcharge Area (AISV) = user ft 2 -- 8.70 -- -- -- 54,115 1.242 276,823 6.355

Surcharge Volume Length (LISV) = user ft -- 8.90 -- -- -- 54,925 1.261 287,727 6.605

Surcharge Volume Width (WISV) = user ft -- 9.10 -- -- -- 55,735 1.279 298,793 6.859

Depth of Basin Floor (HFLOOR) = user ft -- 9.30 -- -- -- 56,545 1.298 310,021 7.117

Length of Basin Floor (LFLOOR) = user ft -- 9.50 -- -- -- 57,355 1.317 321,411 7.379

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 -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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-- -- -- --

-- -- -- --

-- -- -- --
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-- -- -- --

Total detention 

volume is less than 

100-year volume.

After providing required inputs above including 1-hour rainfall

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

the embedded Colorado Urban Hydrograph Procedure.

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

Pond D3

Pond D3 (Stage 0.00 = 6417.50, 100-yr crest = 6424.75', 100-yr WS = 6425.91, top of berm = 6427.00')

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

Pond D3_MHFD-Detention_v4-06, Basin 7/7/2025, 12:27 PM

EXCERPTS FROM "PHASE III DRAINAGE REPORT FOR DAWSON TRAILS
FILING NO. 2" BY EMK CONSULTANTS APPROVED 10/21/2025.



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

3.95 Zone 1 (WQCV) 3.95 Zone 1 (WQCV)

6.84 Zone 2 (EURV) 6.84 Zone 2 (EURV)

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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Pond D3_MHFD-Detention_v4-06, Basin 7/7/2025, 12:27 PM

EXCERPTS FROM "PHASE III DRAINAGE REPORT FOR DAWSON TRAILS
FILING NO. 2" BY EMK CONSULTANTS APPROVED 10/21/2025.



  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 3.95 1.512 Orifice Plate

Zone 2 (EURV) 6.84 2.693 Rectangular Orifice

Zone 3

Total (all zones) 4.205

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 = N/A ft
2

Depth at top of Zone using Orifice Plate = 6.49 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 26.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft
2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00

Orifice Area (sq. inches) 7.00

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

Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Selected

Invert of Vertical Orifice = 3.48 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.44 N/A ft
2

Depth at top of Zone using Vertical Orifice = 6.49 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.33 N/A feet

Vertical Orifice Height = 8.00 N/A inches

Vertical Orifice Width = 8.00 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 = 7.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = N/A N/A feet

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

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

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

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

Debris Clogging % = N/A 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

Not Selected Not Selected Not Selected Not Selected

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

Circular Orifice Diameter = N/A N/A inches Outlet Orifice Centroid = N/A N/A 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= 7.25 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.16 feet

Spillway Crest Length = 50.00 feet Stage at Top of Freeboard = 9.41 feet

Spillway End Slopes = 10.00 H:V Basin Area at Top of Freeboard = 1.31 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 7.26 acre-ft

Max Ponding Depth of Target Storage Volume = 6.84 feet Discharge at Top of Freeboard = 646.53 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 1.06 1.43 1.66 2.00 2.26 2.60 3.20

CUHP Runoff Volume (acre-ft) = 1.512 4.205 3.861 6.329 8.009 10.945 12.978 15.965 20.773

Inflow Hydrograph Volume (acre-ft) = N/A N/A 3.861 6.329 8.009 10.945 12.978 15.965 20.773

CUHP Predevelopment Peak Q (cfs) = N/A N/A 5.8 25.8 37.6 70.5 87.7 115.1 156.3

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.06 0.28 0.41 0.78 0.97 1.27 1.72

Peak Inflow Q (cfs) = N/A N/A 51.4 86.8 105.8 154.2 181.9 222.4 286.6

Peak Outflow Q (cfs) = 1.1 4.3 3.7 21.9 45.8 100.2 132.5 185.3 260.6

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.8 1.2 1.4 1.5 1.6 1.7

Structure Controlling Flow = Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Spillway Spillway Spillway Spillway Spillway 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) = 43 51 51 52 50 47 45 42 38

Time to Drain 99% of Inflow Volume (hours) = 44 54 54 57 57 55 55 54 52

Maximum Ponding Depth (ft) = 3.95 6.84 5.99 7.48 7.65 7.94 8.08 8.27 8.51

Area at Maximum Ponding Depth (acres) = 0.81 1.06 0.98 1.13 1.14 1.17 1.18 1.20 1.22

Maximum Volume Stored (acre-ft) = 1.518 4.210 3.342 4.898 5.102 5.426 5.591 5.829 6.121

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)

Pond D3

Pond D3 (Stage 0.00 = 6417.50, 100-yr crest = 6424.75', 100-yr WS = 6425.91, top of berm = 6427.00')

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)

Pond D3_MHFD-Detention_v4-06, Outlet Structure 7/7/2025, 12:27 PM

EXCERPTS FROM "PHASE III DRAINAGE REPORT FOR DAWSON TRAILS
FILING NO. 2" BY EMK CONSULTANTS APPROVED 10/21/2025.



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 3 1

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

Count_VertOrifice1 = 1 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 396

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 600

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 685

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 749

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 766 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 795 1.16

WQ Plate Flow at 100yr depth = 0.67 0.97(diameter = 1-1/8 inches) 50 Year 809

CLOG #1= N/A 1.08(diameter = 1-3/16 inches) 100 Year 828 1 Z1_Boolean

n*Cdw #1 = #VALUE! 1.20(diameter = 1-1/4 inches) 500 Year 852 1 Z2_Boolean

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

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

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

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

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

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

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

VertOrifice1 Q at 100yr depth = 4.52 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 1 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 10.00 320,000 650

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

minimum bound

maximum bound
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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 0.44 0.21 1.45

0:15:00 0.00 0.00 2.65 5.38 6.67 4.92 6.39 6.44 9.57

0:20:00 0.00 0.00 12.14 18.57 23.10 14.88 17.68 19.32 27.12

0:25:00 0.00 0.00 31.62 53.21 68.47 37.12 45.59 53.84 78.17

0:30:00 0.00 0.00 47.56 81.61 101.42 101.60 122.30 143.87 192.56

0:35:00 0.00 0.00 51.44 86.80 105.80 144.60 171.78 208.25 270.96

0:40:00 0.00 0.00 48.54 79.84 96.85 154.25 181.91 222.42 286.64

0:45:00 0.00 0.00 43.17 70.92 86.87 144.84 170.41 212.09 272.63

0:50:00 0.00 0.00 38.11 63.63 77.81 133.30 156.73 196.11 251.98

0:55:00 0.00 0.00 33.97 56.85 69.90 119.80 141.03 178.86 229.98

1:00:00 0.00 0.00 30.37 50.33 62.74 106.66 125.76 163.07 209.70

1:05:00 0.00 0.00 27.17 44.38 56.30 94.73 111.82 148.72 191.22

1:10:00 0.00 0.00 24.04 39.89 51.64 82.15 97.24 129.09 166.60

1:15:00 0.00 0.00 21.46 36.36 48.64 71.69 85.29 110.72 143.78

1:20:00 0.00 0.00 19.39 32.94 44.80 62.74 74.73 94.42 122.89

1:25:00 0.00 0.00 17.61 29.64 39.77 54.83 65.21 80.16 104.26

1:30:00 0.00 0.00 15.94 26.54 34.68 47.21 56.06 67.80 88.05

1:35:00 0.00 0.00 14.30 23.61 29.99 40.07 47.52 56.80 73.66

1:40:00 0.00 0.00 12.69 20.19 25.71 33.48 39.67 46.72 60.49

1:45:00 0.00 0.00 11.24 16.82 21.96 27.46 32.49 37.53 48.53

1:50:00 0.00 0.00 10.15 14.23 19.23 22.19 26.26 29.70 38.54

1:55:00 0.00 0.00 9.03 12.70 17.43 18.47 21.96 24.24 31.71

2:00:00 0.00 0.00 8.02 11.62 15.77 16.26 19.39 20.86 27.44

2:05:00 0.00 0.00 6.68 9.78 13.20 13.37 15.96 16.83 22.20

2:10:00 0.00 0.00 5.36 7.78 10.51 10.40 12.42 12.82 16.94

2:15:00 0.00 0.00 4.24 6.10 8.25 7.99 9.54 9.60 12.69

2:20:00 0.00 0.00 3.35 4.80 6.45 6.16 7.35 7.16 9.48

2:25:00 0.00 0.00 2.63 3.76 4.99 4.73 5.63 5.34 7.06

2:30:00 0.00 0.00 2.05 2.91 3.80 3.61 4.28 4.03 5.33

2:35:00 0.00 0.00 1.60 2.21 2.87 2.73 3.23 3.06 4.03

2:40:00 0.00 0.00 1.24 1.67 2.17 2.06 2.44 2.33 3.07

2:45:00 0.00 0.00 0.94 1.26 1.66 1.57 1.86 1.81 2.38

2:50:00 0.00 0.00 0.71 0.93 1.25 1.20 1.41 1.38 1.81

2:55:00 0.00 0.00 0.50 0.66 0.90 0.88 1.04 1.01 1.32

3:00:00 0.00 0.00 0.33 0.45 0.61 0.61 0.72 0.69 0.90

3:05:00 0.00 0.00 0.20 0.29 0.37 0.39 0.45 0.44 0.57

3:10:00 0.00 0.00 0.10 0.16 0.20 0.22 0.25 0.24 0.31

3:15:00 0.00 0.00 0.04 0.07 0.08 0.09 0.11 0.10 0.13

3:20:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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APPENDIX E 
DRAINAGE MAPS 

 

Proposed Drainage Map 

Existing Drainage Map 

Runoff Transfer Map 
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BASIN DESIGNATION

MAJOR RUNOFF (CFS)
MINOR RUNOFF (CFS)

PR-1
X.XX

0.XX
0.XX

EX-1
X.XX

0.XX
0.XX

AREA

(AC)

AREA

(AC)

LEGEND
PROPOSED MAJOR CONTOUR4880
PROPOSED MINOR CONTOUR4879
PROPOSED MAJOR CONTOUR4880
PROPOSED MINOR CONTOUR4879

PROPOSED DRAINAGE BASIN MINOR
PROPOSED DRAINAGE BASIN MAJOR

EXISTING DRAINAGE BASIN MINOR
EXISTING DRAINAGE BASIN MAJOR

STORM (FES, MH, & INLET)
EXISTING PROPOSED

DIRECTIONAL FLOW ARROW

DESIGN POINTPR-1EX-1
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EXISTING PROPOSED

DIRECTIONAL FLOW ARROW

DESIGN POINTPR-1EX-1

RUNOFF SUMMARY TABLE
Basin ID &

Design
Point

Imperv
Basin
Area
(Ac)

5-Year
Runoff
(CFS)

100-Year
Runoff
(CFS)

A01 50.7% 0.42 0.91 2.55

A02 95.0% 0.02 0.07 0.14

A03 95.0% 0.11 0.45 0.88

A04 95.0% 0.02 0.07 0.13

A05 21.8% 0.01 0.01 0.04

A06 20.9% 0.01 0.01 0.04

A07 72.3% 0.11 0.34 0.78

A08 93.2% 0.11 0.41 0.81

A09 93.6% 0.10 0.39 0.77

A10 87.9% 0.21 0.78 1.58

A11 95.0% 0.02 0.07 0.14

A12 88.8% 0.09 0.33 0.66

B01 52.8% 0.47 1.06 2.91

B02 35.5% 0.09 0.14 0.49

B03 39.2% 0.11 0.18 0.60

B04 95.0% 0.09 0.34 0.67

B05 71.4% 0.07 0.20 0.47

C01 95.0% 0.14 0.54 1.05

C02 95.0% 0.02 0.07 0.13

C05 92.2% 0.26 0.99 1.97

C06 87.2% 0.30 1.07 2.19

C09 94.3% 0.11 0.45 0.88

C10 93.1% 0.09 0.35 0.69

C11 91.0% 0.17 0.65 1.30

C12 91.9% 0.10 0.39 0.78

C13 29.0% 0.22 0.23 0.94

C14 86.1% 0.68 2.42 5.00

C16 91.7% 0.27 1.01 2.02

C17 81.3% 0.50 1.69 3.60
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BASIN DESIGNATION

MAJOR RUNOFF (CFS)
MINOR RUNOFF (CFS)

PR-1
X.XX

0.XX
0.XX

EX-1
X.XX

0.XX
0.XX

AREA

(AC)

AREA

(AC)

LEGEND
PROPOSED MAJOR CONTOUR4880
PROPOSED MINOR CONTOUR4879
PROPOSED MAJOR CONTOUR4880
PROPOSED MINOR CONTOUR4879

PROPOSED DRAINAGE BASIN MINOR
PROPOSED DRAINAGE BASIN MAJOR

EXISTING DRAINAGE BASIN MINOR
EXISTING DRAINAGE BASIN MAJOR

STORM (FES, MH, & INLET)
EXISTING PROPOSED

DIRECTIONAL FLOW ARROW

DESIGN POINTPR-1EX-1

RUNOFF SUMMARY TABLE
Basin ID &

Design
Point

Imperv
Basin
Area
(Ac)

5-Year
Runoff
(CFS)

100-Year
Runoff
(CFS)

B02 35.5% 0.09 0.14 0.49

B03 39.2% 0.11 0.18 0.60

B05 71.4% 0.07 0.20 0.47

C02 95.0% 0.02 0.07 0.13

C03 95.0% 0.02 0.07 0.14

C06 87.2% 0.30 1.07 2.19

C07 95.0% 0.09 0.34 0.67

C08 95.0% 0.09 0.34 0.66

C17 81.3% 0.50 1.69 3.60

C18 92.3% 0.25 0.97 1.94

D01 77.3% 0.26 0.82 1.80

D02 20.2% 0.04 0.03 0.18

D03 95.0% 0.03 0.13 0.26

D04 95.0% 0.02 0.07 0.14

D05 52.0% 0.19 0.42 1.16

D06 63.8% 0.08 0.21 0.52

D07 20.0% 0.02 0.02 0.10

D08 20.0% 0.02 0.02 0.12

D09 95.0% 0.05 0.19 0.38

D10 90.6% 0.41 1.55 3.12

D11 93.5% 0.16 0.61 1.21

D12 86.9% 0.14 0.50 1.03

D13 95.0% 0.04 0.14 0.27

D14 20.0% 0.11 0.11 0.57

D15 92.4% 0.25 0.95 1.88

D16 95.0% 0.02 0.07 0.14

D17 95.0% 0.04 0.15 0.29

D18 84.7% 0.46 1.60 3.34

D19 95.0% 0.11 0.45 0.88

OS1 42.1% 0.50 0.83 2.62
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KEY MAP
SCALE: 1" = 500'
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BASIN DESIGNATION

MAJOR RUNOFF (CFS)
MINOR RUNOFF (CFS)

PR-1
X.XX

0.XX
0.XX

EX-1
X.XX

0.XX
0.XX

AREA

(AC)

AREA

(AC)

LEGEND
PROPOSED MAJOR CONTOUR4880
PROPOSED MINOR CONTOUR4879
PROPOSED MAJOR CONTOUR4880
PROPOSED MINOR CONTOUR4879

PROPOSED DRAINAGE BASIN MINOR
PROPOSED DRAINAGE BASIN MAJOR

EXISTING DRAINAGE BASIN MINOR
EXISTING DRAINAGE BASIN MAJOR

STORM (FES, MH, & INLET)
EXISTING PROPOSED

DIRECTIONAL FLOW ARROW

DESIGN POINTPR-1EX-1

SE
E 

SH
EE

T 
4

SEE SHEET 1

RUNOFF SUMMARY TABLE
Basin ID &

Design
Point

Imperv
Basin
Area
(Ac)

5-Year
Runoff
(CFS)

100-Year
Runoff
(CFS)

C13 29.0% 0.22 0.23 0.94

C14 86.1% 0.68 2.42 5.00

C15 57.7% 1.77 4.34 11.24

C16 91.7% 0.27 1.01 2.02

C17 81.3% 0.50 1.69 3.60

C19 95.0% 0.03 0.10 0.19

C20 26.5% 0.01 0.01 0.03

C21 95.0% 0.04 0.17 0.33

C22 95.0% 0.04 0.13 0.25

C23 28.9% 0.01 0.02 0.07

C24 22.8% 0.02 0.02 0.09

C25 95.0% 0.03 0.11 0.22

C26 95.0% 0.02 0.07 0.13

C27 26.1% 0.02 0.02 0.10

C28 74.2% 0.01 0.02 0.05

C29 88.4% 0.14 0.52 1.06

C30 50.1% 0.71 1.27 3.60

D20 85.2% 0.11 0.39 0.80

D21 86.8% 0.13 0.46 0.95

D22 82.8% 0.13 0.46 0.96

D23 88.6% 0.21 0.77 1.56

D29 95.0% 0.04 0.14 0.27

D30 95.0% 0.02 0.07 0.13

D31 95.0% 0.14 0.54 1.05

D32 95.0% 0.15 0.61 1.19

D33 95.0% 0.02 0.07 0.14

D34 63.5% 0.14 0.37 0.89

OS2 26.8% 0.80 0.85 3.61
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RUNOFF SUMMARY TABLE
Basin ID &

Design
Point

Imperv
Basin
Area
(Ac)

5-Year
Runoff
(CFS)

100-Year
Runoff
(CFS)

C15 57.7% 1.77 4.34 11.24

C17 81.3% 0.50 1.69 3.60

C18 92.3% 0.25 0.97 1.94

D18 84.7% 0.46 1.60 3.34

D19 95.0% 0.11 0.45 0.88

D23 88.6% 0.21 0.77 1.56

D24 93.9% 0.25 0.96 1.90

D25 93.1% 0.23 0.89 1.76

D26 88.0% 0.24 0.86 1.76

D27 95.0% 0.02 0.07 0.13

D28 95.0% 0.04 0.14 0.27

D34 63.5% 0.14 0.37 0.89

D35 95.0% 0.17 0.68 1.34

D36 95.0% 0.02 0.07 0.14

D37 95.0% 0.03 0.13 0.26

D38 93.0% 0.05 0.21 0.41

OS1 42.1% 0.50 0.83 2.62
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BASIN DESIGNATION

IMPERVIOUSNESS %
PR-1

X.XX XX.X%

EX-1
X.XX XX.X%

AREA
(AC)

AREA
(AC)

LEGEND
PROPOSED MAJOR CONTOUR4880
PROPOSED MINOR CONTOUR4879
PROPOSED MAJOR CONTOUR4880
PROPOSED MINOR CONTOUR4879

EXISTING POND D1 - POND D3 RIDGE
EXISTING DRAINAGE BASIN MAJOR

STORM (FES, MH, & INLET)
EXISTING PROPOSED

AREA COMPARISON CHART
AREA TYPE POND D1 POND D3
ANTICIPATED AREA 9.01 AC 3.66 AC
PROPOSED AREA 11.24 AC 2.84 AC
NET AREA Δ 2.23 AC -0.82 AC

IMPERVIOUS COMPARISON CHART
IMPERVIOUS TYPE POND D1 POND D3
ANTICIPATED IMPERVIOUS 70.80% 47.60%
PROPOSED IMPERVIOUS 72.90% 47.90%
NET IMPERVIOUS Δ 2.10% 0.30%

VOLUME COMPARISON CHART
VOLUME TYPE POND D1 POND D3
ANTICIPATED VOLUME 1.674 AC-FT 4.205 AC-FT
PROPOSED VOLUME 1.884 AC-FT 4.187 AC-FT
NET VOLUME Δ 0.210 AC-FT -0.018 AC-FT

EXISTING BASIN EXCHANGE CHART
BASIN POND D1 POND D3
A4.1 1.23 AC 2.43 AC
A3.1 0.98 AC 0 AC
A3.2 7.62 AC 0.41 AC

PROPOSED POND D1 - POND D3 RIDGE

AREA TO POND D3

AREA TO POND D1
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