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I hereby certify this Final Drainage Report (plan) for the Wildcat Residences project located at 1807 Wildcat 
Avenue in Fruita, Colorado was prepared by me (or under my direct supervision) in accordance with the 
provisions of the Stormwater Management Manual for the owners thereof, I understand the City of Fruita 
does not and will not assume liability for drainage facilities designed by others. 
 
Mark Austin 
Registered Professional Engineer  
State of Colorado No. 29778  
 
 
 
Wildcat Acquisitions LLC hereby certify the drainage facilities for the Wildcat Residences project shall be 
constructed according to the design presented in this report.  I understand that the City of Fruita does not 
and will not assume liability for the drainage facilities designed and/or certified by my engineer.  I 
understand the City of Fruita reviews drainage plans but cannot on behalf of Wildcat Acquisitions LLC 
guarantee that final drainage design will absolve Wildcat Acquisitions LLC and/or their successor and/or 
assigns of the future liability for improper design.  I understand that approval of the Plan does not imply 
approval of my engineer’s drainage design. 
 
I further understand that as the owner of the property, I am responsible for the maintenance of the 
stormwater drainage pipes, inlets, detention and water quality facilities.  These facilities will require routine 
maintenance in order to minimize damage that may result from flooding or ponding water. 
 
 

        
Wildcat Acquisitions LLC 
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I. INTRODUCTION    
 
A. Background  
 
 .......... 1. Identify report preparer and purpose.  
 
This report is prepared by Austin Civil Group, Inc. and the purpose of the report is for the 
construction of 2 ea 20 unit apartment buildings and  7ea 5 unit row home buildings 
located at 1807 Wildcat Avenue in Fruita, Colorado. 
 
 
 .......... 2. Identify date of letter with previous City/County comments.   
 
This is a final drainage report and no prior comments have been received from the City of 
Fruita. 
 
B. Project Location  
 
 .......... 1. Identify Township, Range, and Section. 
SW1/4, SW1/4, Section 16, Township 1 N, Range 2 West, Ute Meridian. 
 
 .......... 2. Identify adjacent street.   
 
The subject property is located at the northeast corner of Wildcat Avenue and South Pine 
Street. 
 
 .......... 3. Reference to General Location Map. 
A general location map is provided in Appendix A and is depicted in the photo below: 
 

  
 Project Location Map 

 

Subject Property 



 

Wildcat Residence Final Drainage Report  Page 4 of 32 
ACG#:   1546.0003                          

C. Property Description 
 
 .......... 1. Identify area in acres of entire contiguous ownership. 
 
The project site, approximately 3.66-acres in size,  is located at the southern end of Legacy 
PUD Subdivision, which is a planned development approved by the City of Fruita in 2007.   

  
 
 .......... 2. Describe existing ground cover, vegetation, soils, topography and slopes. 
 
The existing project site is covered with noxious weeds and sparse vegetation. An existing 
detention pond facility for The Legacy PUD Subdivision is located at the northern portion of 
site.   

The topography on the site is extremely flat and has an existing ground elevation of 
approximately 4516 across the entire property.  Listed below is a 2-ft contour map depicting 
the project and surrounding areas: 

. 

Current Project Site Conditions and 2-ft Topography 

The site historically drains appears to have historically drained to adjacent street right of 
way areas in Wildcat Avenue at the south and South Pine Street at the west.   
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Soils on the property have been classified by the US Department of Agriculture Soil 
Conservation Service and primarily consist of Fruitland sandy clay loam.  These soils have 
slow infiltration rates and are classified as hydrologic soil type ‘B’ soil.  Appendix B of this 
report provides more information from the NRCS report. 

 .......... 3. Describe existing drainage facilities, such as channels, detention areas, or 
structures. 
 
The site does not have any drainage facilities on the 3.66-acre site.  However, there are 
two existing detention facilities for the Legacy PUD Subdivision located at the north side 
of the site.  See the air photo below: 

 

Existing Drainage Facilities  

 .......... 4. Describe existing irrigation facilities, such as ditches, head-gates, or diversions. 
 
There are no public irrigation facilities on the site.  A private irrigation line for the Legacy 
PUD Subdivision runs along the west, south and east property lines as well as the north 
property line which helps provide irrigation water to the detention facilities.  Listed below 
is the City of Fruita GIS layer information for irrigation: 

Detention Pond #1 

Detention Pond #2 
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City of Fruita GIS Irrigation Facilities 

 
 
D. Previous Investigations 
 
 .......... 1. Identify drainage master plans that include the project area, including floodplain 
studies. 
 
According to the Mesa County / City of Grand Junction GIS database for Drainage 
Basins, the project is located at the bottom portion of drainage basin 117, which starts 
near the intersection of 20 Road and L Road in Mesa County.  A map depicting the 
project location within this basin is depicted below: 
 
 



 

Wildcat Residence Final Drainage Report  Page 7 of 32 
ACG#:   1546.0003                          

 
Major Drainage Basin 117 Map 

 
The project is not located within any FEMA designed special flood hazard areas.  An 
except map from FEMA is depicted below: 
 

 
 

FEMA National Flood Hazard FIRM Map 

Project Site 

Project Location 

Basin 117 
(Orange Color) 
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2. Identify drainage reports for adjacent development. 
 
This 3.66-acre site is part of the Legacy PUD Subdivision project (18.47-acres) which was 
approved by the City of Fruita in 2007.  Vortex Engineer completed a drainage report for 
this development which was dated February 23, 2006.  Excerpts of this report are 
included in Appendix D of this report. 

 
 
II. DRAINAGE SYSTEM DESCRIPTION 
 
A. Existing Drainage Conditions 
 
 .......... 1. Describe existing topography and provide map with contours extending a 
minimum of 100 feet beyond property limits. 
 
The existing project site is covered with noxious weeds and sparse vegetation. An existing 
detention pond facility for The Legacy PUD Subdivision is located at the northern portion of 
site.   

The topography on the site is extremely flat and has an existing ground elevation of 
approximately 4516 across the entire property.  Listed below is a 2-ft contour map depicting 
the project and surrounding areas: 

. 

Current Project Site Conditions and 2-ft Topography 

The site historically drains appears to have historically drained to adjacent street right of 
way areas in Wildcat Avenue at the south and South Pine Street at the west.   
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 .......... 2. Identify major drainage way or outfall drainage way and describe map showing 
location of proposed development within the drainage ways. 
 
As previously stated, the 3.66-acre property is adjacent to the two existing detention 
facilities constructed for the Legacy PUD Subdivision.  These detention facilities are located 
along the northern boundary of the 3.66-acre site.  A photo of this condition is depicted 
below: 
 

 

Existing Drainage Facilities  

 
3. Identify pre-developed drainage patterns and describe map showing pre-developed 
sub-basins and concentrated discharge locations.  Provide calculations of pre-developed 
peak flows entering and leaving the site.   
 
The 3.66-acre project site is part of the 18.47-acre Legacy PUD Subdivision.  Vortex 
Engineering prepared a drainage report which addressed this site which was identified as 
drainage basin area 13, as depicted below: 
 

Detention Pond #1 

Detention Pond #2 
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Legacy PUD Subdivision Plan from Vortex Engineering 

 

Wildcat Residence 
Project Area In 

Yellow 
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2006 Vortex Engineering Drainage Report Map For Legacy PUD 

 
 
Vortex Engineering utilized Win TR-55 and TF-20 to model stormwater on the 18.47-acre 
project site for the 2-yr and 100-yr storm events.    The project included two detention 
basins provide approximately 48,000 cubic fee of storage.  The existing outlet control 
structure, which is located on the southern most detention pond, has an outlet control 
structure with a 6-inch diameter opening at the bottom of the structure which was 
designed to release 1.82-cfs for the 100-yr storm event at a water surface elevation of 

Wildcat 
Residences 

Site  
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4515.84, which is approximately 52% of the historic rate.  Excerpts from the Vortex 
Engineering report are included in Appendix D of this report. 
 
 
B. Master Drainage Plan 
 
 .......... 1. Describe location of the project relative to a previously prepared master 
drainage plan, including drainage plans prepared for adjacent development.    
 
The project is not located in any previous drainage master plans. 
.  
 
C. Offsite Tributary Area 
 .......... 1. Identify all offsite drainage basins that are tributary to the project. 
 
The project does not have any offsite drainage flow to this portion of the project area.  
However, the project is part of the Legacy PUD Subdivision and the subdivisions detention 
facilities are located along the northern boundary of the site. 

 .......... 2. Identify assumptions regarding existing and future land use and effects of offsite 
detention on peak flows.    
 
The project does not have offsite flows and all upgradient areas are fully developed and 
will not impact any peak flows.  
 
D. Proposed Drainage System Description 
 
 .......... 1. Identify how offsite stormwater is collected and conveyed through the site and 
ultimately to the receiving water(s). 
 
The Legacy PUD Subdivision has existing stormwater infrastructure and detention 
facilities at the north end of the Wildcat Residence project site.  Drainage from these 
detention facilities discharges through an outlet control structure on the southern most 
pond, which discharges to an underground storm sewer system in Pine Street which is 
part of the City of Fruita storm drainage system, which discharges to the Colorado River 
approximately one mile south of the project location. 
 
 
 2. Identify sub-basins and describe, in general terms, how onsite stormwater is 
collected and conveyed through the site for each location where stormwater is discharged 
from the site. 
 
The Wildcat Residence project will have two developed drainage basin areas. 

Developed drainage basin D-1, approximately 2.81-acres in size, consist of the majority of 
the developed project area, with the exception of the street frontage areas along Wildcat 
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Avenue and Pine Street. Drainage from this basin area sheet flows into new site stormwater 
infrastructure which discharges into the existing south detention pond, or sheet flows 
directly to the south detention pond.   

Developed drainage basin areas D-2, approximately 0.85-acres ins size, consists of the 
street frontage area along Wildcat Avenue and South Pine Street.  Drainage from these 
basin areas sheet flows across the street frontage landscape area and discharges into 
street curb and gutter system. 

Development Major Basins Runoff Calculations 
Basin Size (ac) Storm Event “C” Value Runoff (cfs) 

D-1 2.81 
10-Yr 0.62 3 
100-Yr 0.71 7 

D-2 0.85 
10-Yr 0.46 1 
100-Yr 0.60 2 

 
Developed Basin Area D-1 was further delineated into three sub-basin areas to size 
stormwater infrastructure.   

 

Developed sub-basin area D-1.1, approximately 0.88-acres in size, consists of the north-
eastern portion of the project site and includes one -half of the roof area from Building 1 
and 2.  Drainage from this basin area sheet flows west and discharges into the existing 
south detention pond. 

Developed sub-basin area D-1.2, approximately 1.72-acres in size, consists of the middle 
portion of the project site and includes one -half of the roof area from Buildings 1, 2, 3, 4, 
and 5 and one half of the roof area from the two storage unit buildings.  Drainage from this 
basin area sheet flows to new site storm sewer infrastructure which discharges to the 
existing south detention pond. 

Developed sub-basin area D-1.3, approximately 0.52-acres in size, consists of the western 
portion of the project site and includes one-half of the roof area from Buildings 5 and 6, and 
one half of the roof area from the two storage unit buildings.  Drainage from this basin area 
sheet flows to new site storm sewer infrastructure which discharges to the existing south 
detention pond. 

Development Sub- Basin Runoff Calculations 
Basin Size (ac) Storm Event “C” Value Runoff (cfs) 

D-1.1 3.58 
10-Yr 0.36 1 
100-Yr 0.56 2 

D-1.2 0.13 
10-Yr 0.73 2 
100-Yr 0.79 5 

D-1.3 0.11 
10-Yr 0.77 1 
100-Yr 0.83 2 
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A map identifying the developed drainage basins, sub-basin areas and site conditions for 
the project site is provided in Appendix E of this report.  Post-developed runoff 
calculations using the Rational Method are summarized below and detail calculation 
information is provided in Appendix F of this report: 
 
 .......... *  3. Describe detention volumes, release rates and pool elevations. 
 
As stated previously, the Wildcat Residence project is part of a larger master planned 
developed called Legacy PUD Subdivision.  The Legacy PUD Sudivision has already 
installed detention facilities for the overall development, which includes the Wildcat 
Residence project.   

Therefore, no changes or modification are proposed from the Legacy PUD Sudivision 
drainage report prepared by Vortex Engineer. 

 .......... *  4. Identify the difference in elevation between pond invert and the groundwater 
table. 
 
This project is not making any change to the existing detention facilities on the project.   
 
The existing detention facilities are dry and show no signs of influence from high ground 
water table elevations.  
 
 .......... 5. Describe how stormwater is discharged from the site, including both 
concentrated and dispersed discharges. 
 
The project is not changing any stormwater discharge controls for the existing detention 
facilities.   
 
The Wildcat Residence project will collect onsite stormwater runoff and discharge it to the 
existing detention facilities at the north side of the project. 
 
However, street frontage areas along Wildcat Avenue and Pine Street will sheet flow the 
street curb and gutter system. 
 
 .......... 6. Describe stormwater quality facilities. 
 
The existing stormwater detention facilities for Legacy PUD Subdivision were constructed 
prior to 2007 when the newer stormwater water quality requirements were triggered.   
Therefore, the Wildcat Residence project will install additional outlet control measures in 
the existing outlet control structure to provide water quality treatment of the Wildcat 
Residence project’s water quality treatment requirements.   
 
The water quality treatment will utilize the Extended Basin Design standards for water 
quality treatment of stormwater as defined in the 2007 version of the SWMM manual.   
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Details for this calculation are included in APPENDIX G and summarized in the table 
below: 
 

Water Quality Storage Requirements 

 
 
 
The Vortex Engineering drainage report includes a stage vs storage table for the south 
pond.  The invert elevation at the outlet control structure and bottom elevation of the 
south pond is at an elevation of 4512.50.  Using this table, the water quality capture 
volume requirement of 2,855 cubic feet occurs at a water surface elevation of 4513.20, 
which is approximately 0.7-ft (8-1/2-inches) deep. The table from the Vortex Report is 
depicted below: 
 

Vortex Engineering Stage Vs Storage Table for South Pond 

 
 
Using the Urban Drainage and Flood Control District drain time formula for a 40-hour 
drain time with holes spaced at 4-inches on center, the hole size for the water quality 
control plate will need to be 9/16” diameter with holes spaces at 4-inches on center. 
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 *  7. Describe maintenance access aspects of design. 
 
Stormwater management practices will be required for all onsite disturbed areas to 
minimize sediment migration into the detention / water quality pond facility.  

Routine maintenance of the pond’s outlet structure and trash screens will be required.  
The screens should be checked after significant storm events or when it appears stagnate 
water is in the bottom of the pond. 

Area inlets should be checked after major storm events or if water is observed ponding 
above the inlets.  In most cases, the grates will need to be cleaned to remove leaves and 
debris. 

 
 .......... *  8. Describe easements and tracts for drainage purposes, including limitation on 
use.    
 
The project will not have any drainage easements or tracts for the underground system.  
The property will be professionally maintained and managed by a property management 
system. 
 
Mesa County Stormwater O&M Agreements will be provided which will require yearly 
maintenance and inspections for the facility. 
 
E. Drainage Facility Maintenance 
 
 .......... *  1. Identify responsible parties for maintenance of each drainage and water 
quality facility. 
 
The property owner’s association will be responsible for maintenance of drainage facilities 
on the property.  The existing site detention facilities are maintained by the existing Legacy 
PUD Subdivision Homeowners Association. 
 
 .......... *  2. Identify general maintenance activities and schedules.   
 
The detention pond and its outlet structure will operate and be maintained in good 
working order as reasonably determined by the Mesa County Stormwater District, the 
Qualified Erosion Control Specialist (QES), and this report. 

The detention pond and its outlet structure should be inspected quarterly and after any 
significant rainfall during the 1st year of operation by the QES.  At any time during the 
inspections the QES finds a significant collection of sediment and/or debris that inhibits 
the facility from functioning properly, appropriate means shall be selected by the QES to 
clean and maintain the facility to its original working order. 
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After the first year of operation, the QES has the option to reduce the interval of 
inspections based on the previous year(s) reports but should be inspected a minimum of 
1 time per year. The Post-Construction Stormwater Control Operations and Maintenance 
Agreement entered into by the Landowner and the Mesa County Stormwater District shall 
constitute a covenant running with the Property and shall be equitable servitude binding 
on present and subsequent owners of the Property in whole or in part, and their 
administrators, executors, assigns, heirs and successors in interest. 

 
 

 
 
III. DRAINAGE ANALYSIS AND DESIGN CRITERIA    
 
A. Regulations 
 
 .......... 1. Identify that analysis and design was prepared in accordance with the provisions 
of the Manual. 
 
The existing site detention facilities were designed by Vortex Engineering and constructed 
in 2006 as part of the Legacy PUD Subdivision.  The design for these facilities was 
completed in accordance with 1996 Mesa County Stormwater Manual requirements. 
 
The Wildcat Residence project is responsible to provide stormwater “quality” treatment 
because the site disturbs more than one-acre of land.  The stormwater quality facilities 
will be added to the existing detention pond outlet structure.   All water quality analysis 
and design was prepared in accordance with the 2007 Mesa County/City of Grand 
Junction Stormwater Management Manual. 
 
2. Identify other regulations or criteria which have been used to prepare analysis and 
design.    
 
None. 
 
B. Development Criteria 
 
 .......... 1. Identify drainage constraints placed on the project, such as by a major drainage 
study, floodplain study or other drainage reports relevant to the project. 
 
There are no drainage constraints for this project. 
 
 .......... 2. Identify drainage constraints placed on the project, such as from major street 
alignments, utilities, existing structures, and other developments.    
 
There are no design constrains on this project. 
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C. Hydrologic Criteria (If Manual was followed without deviation, then a statement to that 
effect is all that is required.  Otherwise provide the following information where the criteria 
used deviates from the Manual.) 
 
This project will provide water quality treatment only and follows the requirements of the 
2007 Mesa County/City of Grand Junction Stormwater Management Manual.  
 
 
 .......... 1. Identify how storm runoff peak flows and volumes were determined, including 
rainfall intensity or design storm. 
 
Peak runoff for improvements constructed by the Wildcat Residence project was 
determined in accordance with the 2007 SWMM using the rational method for the 10-yr 
and 100-yr storm events. 
 
 .......... 2. Identify which storm events were used for minor and major flood analysis and 
design. 
 
The Manual was followed which calls for analysis for the 10-yr and 100-yr storm events. 
 
 .......... 3. Identify how and why any other deviations from the Manual occurred.    
 
There are no deviations to the manual.   
 
 
D. Hydraulic Criteria   (If Manual was followed without deviation, then a statement to that 
effect is all that is required.  Otherwise provide the following information where the criteria 
used deviates from the Manual.) 
 
Hydraulic analysis and design was prepared in accordance with the Stormwater 
Management Manual. 
 
 .......... *  1. Identify type(s) of streets within and adjacent to development and source for 
allowable street capacity. 
 
There are no streets modified or added by this project. 
 
 .......... *  2. Identify which type(s) of storm inlets were analyzed or designed and source 
for allowable capacity. 
 
The project is not proposing to install any public storm sewer inlets.    
 
A new storm sewer inlets and infrastructure will be constructed with this project to 
address the runoff from the private improvements.  The private storm sewer system was 
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modeled using StormCAD and allowable capacities were followed using the 2007 SWMM 
using the rational method for the 10-yr and 100-yr storm events. 
 
 .......... *  3. Identify which type of storm sewers which were analyzed or designed and 
Manning’s n-values used. 
 
The storm sewer system provided for this project  are all private.   
 
Capacity analysis for main storm sewer systems within the project assume a concrete 
pipe with a mannings N value of 0.13, and used StormCAD version 1.0 analysis software.   
The analysis shows the system is capable of conveying the 100-yr flow. The results of the 
analysis are provided in Appendix H of this report. 
 
 .......... *  4. Identify which method was used to determine detention volume requirements 
and how allowable release rates were determined. 
 
The site’s detention facilities were designed as part of the original subdivision project and 
this project is not changing any detention requirements. 

 
 .......... *  5. Identify how the capacity of open channels and culverts were determined. 
 
There are no new open channels or culverts installed with this project.   
 
 .......... *  6. Identify any special analysis or design requirements not contained with the 
Manual. 
 
None 
 
 .......... 7.  Identify how and why any other deviations from the Manual occurred.    
 
There are no deviations from the manual 
 
E. Variance from Criteria 
 .......... 1. Identify any provisions of the Manual for which a variance is requested. 
 
There are no variances from the manual 
 
 .......... 2. Identify pre-existing conditions which cause the variance request.   
 
None. 
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*IV. POST CONSTRUCTION STORMWATER MANAGEMENT.   
See Manual Section 1600 for requirements.  The Final Drainage Plan and the 
Construction SWMP (see SWMM Section 1500) meets the requirements of the MS4s 
Permit.  In general, this section identifies permanent BMP practices to control the 
discharge of pollutants after construction is complete.    
 
*A. Stormwater Quality Control Measures 
 
 .......... *  1. Describe the post-construction BMPs to control discharge of pollutants from 
the project site. 
 
The site improvements and landscape plan will provide final site stabilization to minimize 
pollutants from the site.   
 
A water quality control plate has been provided to slowly release the water quality capture 
volume over a 40 hour period, using the extended basin design procedures. 
 
 .......... *  2. If compensating detention is provided, discuss practices to address water 
quality from area not tributary to detention area. 
 
The project is not modifying any detention facilities. 
 
 .......... *  3. If underground detention is proposed, discuss how water quality facilities will 
be provided on the surface. 
 
There are no underground detention facilities. 
 
 .......... 4. If proprietary BMPs are proposed, provide the justification and sizing 
requirements (see SWMM Section 1603.3).    
 
N/A 
 
 
*B. Calculations 
 
 .......... 1. Provide methods and calculations for WQCV, sediment storage, and water 
quality outlet structure.   
 
                       

The detailed analysis for the water quality capture volume (WQCV) using the SWMM 
criteria in Section 1600 is depicted in Appendix G of this report and is summarized in the 
table below: 
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The Vortex Engineering drainage report includes a stage vs storage table for the south 
pond.  The invert elevation at the outlet control structure and bottom elevation of the 
south pond is at an elevation of 4512.50.  Using this table, the water quality capture 
volume requirement of 2,855 cubic feet occurs at a water surface elevation of 4513.20, 
which is approximately 0.7-ft (8-1/2-inches) deep. The table from the Vortex Report is 
depicted below: 
 

Vortex Engineering Stage Vs Storage Table for South Pond 

 
 
Using the Urban Drainage and Flood Control District drain time formula for a 40-hour 
drain time with holes spaced at 4-inches on center, the hole size for the water quality 
control plate will need to be 9/16” diameter with holes spaces at 4-inches on center. 
This water quality control plate will be constructed in front of the existing orifice controls in 
the outlet structure which control the 2-yr and 100-yr discharge rates. 

 
The detailed calculations for this water quality discharge plate are presented in Appendix 
G of this report. 
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V. CONCLUSIONS    
 
A. Compliance with Manual 
 .......... Compliance with Manual and other approved documents, such as drainage plans 
and floodplain studies.    
 
This report has been prepared in accordance with the Manual. 
 
 
B. Design Effectiveness 
 .......... Effectiveness of drainage design to control impacts of storm runoff.    
 
The water quality facilities have been designed to comply with SWMM requirements for 
mitigation of stormwater quality impacts.   
 
C. Areas in Flood Hazard Zone 
 
 .......... Meet requirements of Floodplain Regulations: Mesa County Land Development 
Code, Section 7.13; City of Grand Junction Zoning and Development Code, Section 7.1. 
 
The project site is not located within any special flood hazard areas. 
 
D. Variances from Manual 
 .......... Applicant shall identify any requested variances and provide basis for approving 
variance.  If no variances are requested, applicant shall state that none are requested.   
 
None 
 
 
 
VI. REFERENCES 
 
 .......... Provide a reference list of all criteria, master plans, drainage reports, and technical 
information used.  
 
1.   Stormwater Management Manual, (SWMM), Mesa County and the City of Grand 

Junction, December 31, 2007. 
 
2. Flood Map Service Center, FEMA Floodplain Mapping Information at 

http.msc.fema.gov/portal 
 
3. United States Department of Agriculture – Natural Resources Conservation 

Service, http://websoilsurvey.nrcs.usda.gov/app/.      
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4. Urban Drainage and Flood Control Technical Memorandum on Water Quality 
Orifice Sizing Equation for EURV and QQCV Detention Basins, dated July 13, 2010, 
by Ken MacKenzie 

 
5. Flowmaster Software analysis version v5.13, as manufactured by Haestad 

Methods, Inc 
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APPENDIX A 

 

Location Map 
 
 

 
 

 
  

Project Location 
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APPENDIX B 

 

NRCS Soil Information 
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Background
Aerial Photography

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

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

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Mesa County Area, Colorado
Survey Area Data: Version 13, Sep 6, 2022

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 24, 2020—Jul 8, 
2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Hydrologic Soil Group—Mesa County Area, Colorado
(NRCS Soils Data)
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Hydrologic Soil Group

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

Rc Fruitland sandy clay 
loam, 0 to 2 percent 
slopes

B 3.7 98.7%

Tr Turley clay loam, 0 to 2 
percent slopes

C 0.0 1.3%

Totals for Area of Interest 3.7 100.0%

Description

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

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

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

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

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

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

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

Hydrologic Soil Group—Mesa County Area, Colorado NRCS Soils Data

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/22/2023
Page 3 of 4



Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Mesa County Area, Colorado NRCS Soils Data

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/22/2023
Page 4 of 4
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WILDCAT RESIDENCE PROJECT

RATIONAL METHOD FLOW ANALYSIS

Length Slope ti
(7) Length Sw Cv(8) Vel(9) tt

(10) Tc
(12)

Intensity, I(13) Runoff, Q(14)

i(2) A(1) i(2) A(1) i(2) A(1) i(2) A(1) i(2) A(1) i(2) A(1)
feet % min. feet ft/ft ft/sec min. min. in./hr. cfs

OVERALL DEVELOPED DEVELOPED DRAINAGE BASIN

D-1 10-YEAR C 2.81 0.02 0.60 0.9 0.78 0.40 1.00 1.43 0.02 0.76 0.62 92 0.58 75 2 6.39 488 0.005 20 1.4 5.75 0.70 12.14 1.60 2.8

100-YEAR C 2.81 0.02 0.60 0.9 0.78 0.40 1.00 1.43 0.02 0.76 0.71 92 0.58 75 2 6.39 488 0.005 20 1.4 5.75 0.70 12.14 3.39 6.8

D-2 10-YEAR C 0.85 0.02 0.40 0.9 0.32 0.40 1.00 0.13 0.02 0.50 0.46 86 0.40 20 1 5.65 65 0.015 20 2.4 0.44 1.38 6.10 2.05 0.8

100-YEAR C 0.85 0.02 0.40 0.9 0.32 0.40 1.00 0.13 0.02 0.50 0.60 86 0.40 20 1 5.65 65 0.015 20 2.4 0.44 1.38 6.10 4.36 2.2

DEVELOPED  SUB-BASIN DRAINAGE BASINS

D-1.1 10-YEAR C 0.88 0.02 0.67 0.9 0.19 0.40 1.00 0.02 0.02 0.23 0.36 80 0.27 300 0.5 11.67 79 0.005 7 0.5 2.66 0.50 14.33 1.48 0.5

100-YEAR C 0.88 0.02 0.67 0.9 0.19 0.40 1.00 0.02 0.02 0.23 0.56 80 0.27 300 0.5 11.67 79 0.005 7 0.5 2.66 0.50 14.33 3.15 1.5

D-1.2 10-YEAR C 1.72 0.02 0.20 0.9 0.44 0.40 1.00 1.08 0.02 0.86 0.73 95 0.69 75 2 5.03 488 0.005 20 1.4 5.75 0.70 10.79 1.68 2.1

100-YEAR C 1.72 0.02 0.20 0.9 0.44 0.40 1.00 1.08 0.02 0.86 0.79 95 0.69 75 2 5.03 488 0.005 20 1.4 5.75 0.70 10.79 3.57 4.9

D-1.3 10-YEAR C 0.52 0.02 0.04 0.9 0.15 0.40 1.00 0.33 0.02 0.90 0.77 96 0.75 20 1.5 5.00 176 0.015 20 2.4 1.20 1.50 6.20 2.04 0.8

100-YEAR C 0.52 0.02 0.04 0.9 0.15 0.40 1.00 0.33 0.02 0.90 0.83 96 0.75 20 1.5 5.00 176 0.015 20 2.4 1.20 1.50 6.20 4.34 1.9

D-2.1 10-YEAR C 0.29 0.02 0.14 0.9 0.13 0.40 1.00 0.03 0.02 0.50 0.46 86 0.40 43 2 6.59 2.00 6.59 2.00 0.3

100-YEAR C 0.29 0.02 0.14 0.9 0.13 0.40 1.00 0.03 0.02 0.50 0.60 86 0.40 43 2 6.59 2.00 6.59 4.26 0.7

D-2.2 10-YEAR C 0.56 0.02 0.26 0.9 0.19 0.40 1.00 0.11 0.02 0.51 0.46 86 0.40 20 1 5.61 65 0.015 20 2.4 0.44 1.38 6.05 2.05 0.5

100-YEAR C 0.56 0.02 0.26 0.9 0.19 0.40 1.00 0.11 0.02 0.51 0.61 86 0.40 20 1 5.61 65 0.015 20 2.4 0.44 1.38 6.05 4.37 1.5

OVERALL DEVELOPED DEVELOPED DRAINAGE BASIN

D-1 10-YEAR C 3.66 0.02 1.00 0.9 1.10 1.20 1.00 1.56 0.02 0.70 0.57 91 0.53

100-YEAR C 3.66 0.02 1.00 0.9 1.10 1.20 1.00 1.56 0.02 0.70 0.68 91 0.53

Manually Input Columns

Calculated Columns

(4) Runoff Coefficient from Table 702 in SWMM

(8) Travel Time Conveyance Coefficient per Table 703 of SWMM

(9) V = Cv * Sw
1/2 -- per SWMM Equation 703

(5) SCS Curve Number (CN) - SWMM Equation 708

(11) Average Slope as a Percentage

(10) Travel Time in Concentrated Flow: tt = L/(V*60)

(12) Total Tc = ti + tt

Composite  

i(3)

STORM 

EVENT

(2) Imperviousness Value from Table 701 of SWMM as a decimal

(14) Storm Runoff: Qcfs = C * I(in/hr) * A(acres) -- per SWMM Equation 710

(7) Initial or Overland Flow Time (minutes): ti = (1.8 * (1.1-K) * Lo
1/2) / S1/3 - Limited to 300-ft max = Per SWMM, Equation 702; timin = 5 minutes; timax = (L/180) + 10 (urbanized watersheds) Equation 704

Roof
Composite 

C(4)

(6) Flow Resistance Coefficients = Table 702 of SWMM with C5-yr Value Based on Soil Type and Imperviousness Value in (4)

(13) Average Intensity (in./hr.); I10yr = (28.9 * 0.63)/(10 + Tc)
0.786; I100yr =  (28.9 * 1.34)/(10 + Tc)

0.786 -- per SWMM 604

(1) Area in acres

(3) Composite Impervious Value as a decimal - ((i1*A1)+(i2*A2)+(i3*A3)+(i4*A4)+(i5*A5)+(i6*A6))/(A1+A2+A3+A4+A5+A6)

K(6)

B
A

SI
N

Travel Time-Surface Total 

Basin 

Area (1)SO
IL

Impervious

TotalsIntitial Flow

Gravel
Composite  

CN(5)Multi Fam Average 

Slope(11)

UndevelopedLandscape

Land Use and Areas

AREA + RUNOFF CURVE NUMBER CALCULATIONS TIME OF CONCENTRATION & RATE OF RUNOFF

Prepared By: Austin Civil Group, Inc. 9/28/2023
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APPENDIX G 

 

Water Quality Capture Volume 
And Outlet Control Structure 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



WILDCAT RESIDENCE 

WATER QUALITY CAPTURE VOLUME REQUIREMENTS

decimal inches acres

D-1 0.65 1.00 0.70 0.18 3.66

(3) Watershed impervious as a decimal

(4) Water Quality Capture Volume is in watershed inches = K(a((0.91*I3) - (1.19*I2) + (0.78*I)))     ---- 

per SWMM 1604.2

(5) Tributary watershed area in acres

(6) Design Volume is 120% of the WQCV = WQCV * A * 1.2 * (1/12) * 43,560

LOCATION K
(1)

WQCV
(4)

cubic feet

WATER QUALITY CAPTURE VOLUME (WQCV)

a
(2)

(1) Adjustment to equation for Mesa County area = d6/0.43; where d6 =0.28, therefore K = 0.65   --- 

per SWMM 1604.2

(2) Adjustment for BMPs drain time --- per SWMM 1604.2

I
(3)

2,855

A
(5)

Design Volume
(6)

Prepared By: Austin Civil Group, Inc.



Job #:  1456.0003
9/22/2023 mra

 = Values to be entered
WQCV  = 2,855      cubic feet

4512.50 ft
WQCV elevation = 4513.20 ft

Urban Drainage & Flood Control District Equation EDB-3 for 40-hr Drain Time, 4" Hole Spacing

A = (88*(WQCV^(0.95/H^0.085)))/(Td*S^0.09*H^(2.6*S^0.3))

A = Hole Area in Square Inches for holes at 4" On Center
WQCV = Water Quality Capture Volume in Acre-Feet

H = Depth of Volume in feet (WQCV - Box Invert Elevation)
Td = Time to Drain the WQCV Volume in hours
S = 

Solving for A:

WQCV = 0.07        Acre-Ft
H = 0.70 ft

Td = 40 hours
S = 0.001 ft/ft

A = 0.244 Area of Hole In Square inches

Hole Diameter In Inches = 0.557248838  = Approx. 9/16"

Slope in feet vertical / feet horiziontal

Wildcat Residence 
WATER QUALITY CONTROL PLATE DESIGN

Given:

Box Invert Elevation=
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TECHNICAL MEMORANDUM 

 
FROM: Ken MacKenzie 
 
SUBJECT: Water quality orifice sizing equation for EURV and WQCV detention basins 
 
DATE: July 13, 2010 
 
The purpose of this memorandum is to document the derivation of the orifice sizing equation 
developed to drain the urban excess runoff volume (EURV) from full spectrum detention basins and 
to drain the water quality capture volume (WQCV) from extended detention basins, constructed 
wetland basins, and water quality retention ponds.  It is important to drain these facilities over the 
proper length of time in order to assure the optimum level of sediment and pollutant removal.  This 
equation is applicable when the individual orifices are spaced four inches on center vertically (for 
example, a two foot storage depth would have orifices at of  0, 4, 8, 12, 16, and 20 inches from the 
bottom of the storage volume).  To develop this equation, storage volumes were modeled using the 
USEPA Storm Water Management Model (SWMM) Version 5.0.018.  One hundred forty storage 
volume cases were modeled as 2:1 rectangular basins at five different trickle channel slopes and 
seven different depths.  Side slopes of 4:1 were assumed for the storage above the sloped floor of 
the basin.  The result of the modeling was the development of an equation to size each orifice in the 
orifice plate column such that the runoff storage volume would drain in roughly the prescribed drain 
time (±10%).  All of the modeling was done using a 72-hour drain time, and the final equation was 
adapted to allow other drainage times. 

This simplified method can serve as a substitute for a more detailed reservoir routing design 
approach when UDFCD standards regarding the detention basin parameters described above have 
been met. 

The design parameters that influence the area of the individual orifices in the orifice plate are: 

 The storage volume to be drained, 
 The prescribed drain time, 
 The design depth of the storage volume, 
 The slope of the bottom of the detention basin (i.e., the trickle channel slope). 

The drain time is particularly sensitive to the slope parameter as it has a strong effect on the stage-
storage relationship.  For each slope, the calculated orifice areas for each of the eight volumes were 
plotted vs. the design depth, as shown in Figure 1. 

A power regression was applied to the data.  The equation for this regression takes the form:
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ைܣ ൌ  ఉ       Equation 1݈݋ܸߙ

Where AO is the required orifice area per row in the orifice column (in square inches), Vol is the 
storage volume (in acre-feet), α is the leading coefficient, and β is the exponent of the power 
regression function. 

 

Figure 1: Orifice area vs. storage volume was plotted for each of the storage depths and each of the five 
trickle channel slopes.  This figure shows the equations for the 0.5% slope. 

 
For each storage depth, the leading coefficient α and the exponent β from Equation 1 were plotted 
as a function of that depth, as shown in Figures 2 and 3. 
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Figure 2: Orifice area sizing power regression 
coefficient α vs. storage depth 

Figure 3: Orifice area sizing power regression 
exponent β vs. storage depth 

A power regression fits the data for both α and β.  By substitution, the general equation becomes: 
 

ைܣ ൌ ௖൫ு݈݋௕ܸିܪܽ
ష೏൯       Equation 2 

Where Vol is the storage volume to be drained (in acre-ft), a and b are the coefficient and exponent 
(respectively) of the power regression of coefficient α from Equation 1, and c and d are the 
coefficient and exponent (respectively) of the power regression of exponent β, also from Equation 
1. 

Because all modeling was performed using a 72-hour drain time, coefficient a was multiplied by 72 
in order to normalize the final equation so that it could be used with other drain times.  The general 
orifice sizing equation was then rearranged as: 

ைܣ ൌ
଻ଶ௔௏௢௟ቀ೎ ಹ೏⁄ ቁ

்ವு್        Equation 3 

Where TD is the prescribed drain time (in hours).  The coefficients a, b, c, and d are all dependent on 
the trickle channel slope.  These coefficients were plotted vs. trickle channel slope and power 
regression expressions were developed for each, as shown in Figure 4. 
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Figure 4: Sizing coefficients a, b, c, and d plotted vs. trickle channel slope. 
 

The regression equations for the coefficients a, b, c and d are power functions, expressed as: 

ܽ ൌ 1.22ሺܵି଴.଴ଽሻ        Equation 4 

ܾ ൌ 2.6ሺܵ଴.ଷሻ         Equation 5 

ܿ ൌ 1.07ሺܵ଴.଴ଶ଺ሻ, or 0.95       Equation 6 

݀ ൌ 0.219ሺܵ଴.ଶଵଵሻ, or 0.085       Equation 7 

It was determined through sensitivity testing on these coefficients that coefficient c could be 
substituted with the constant 0.95 and coefficient d could be substituted with the constant 0.085 
without noticeably affecting the result.  The orifice sizing equation therefore becomes: 

ைܣ ൌ
଻ଶ௔ቂ௏௢௟൫బ.వఱ/ಹ

బ.బఴఱ൯ቃ

ವ்൫ு್൯
       Equation 8 

A minimum trickle channel slope of 0.0001 feet vertical / feet horizontal was selected to represent 
the flat bottomed basin, the retention pond, and the constructed wetland pond as a best fit to match 
the prescribed drain time since a zero percent slope would result in AO being undefined.  The 
equations presented here were developed by modeling storage volumes from 0.0082 acre-feet to 
75.5 acre-feet, slopes from 0.0001 to 0.02 feet vertical / feet horizontal, depths from two feet to 
eight feet, and an orifice coefficient of 0.60.  These equations are valid for this range of input 
parameters but have not been tested outside this range. 
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Combining Equations 4, 5, and 8 gives the final form of the orifice sizing equation: 

ைܣ ൌ
଼଼௏௢௟൫బ.వఱ/ಹ

బ.బఴఱ൯

்ವௌబ.బవுమ.ల൫ೄబ.య൯
        Equation 9 

Where: 

 AO is the required orifice area per row in square inches,  
 S is slope in feet vertical / feet horizontal (substitute 0.0001 for zero), 
 Vol is the storage volume in acre-feet,  
 TD is the prescribed drain time in hours, and  
 H is the storage depth at the outlet above the lowest orifice, in feet. 

For a storage volume with a flat bottom (e.g. retention pond or constructed wetland pond), this 
equation can be simplified to: 

ைܣ ൌ
ଶ଴ଵ௏௢௟൫బ.వఱ/ಹ

బ.బఴఱ൯

்ವுబ.భలర        Equation 10 

 

Example 1:  A full spectrum detention basin is designed to drain a runoff volume of 0.25 
acre-feet of stormwater in 72 hours.  The design depth of the storage volume is 3 feet and 
the basin has a trickle channel slope of 1%.  Find the total orifice area for each row of 
orifices in the orifice plate. 

Analysis:  The orifice plate will have orifices at 0, 4, 8, 12, 16, 20, 24, 28, and 32 inches 
from the bottom of the storage volume.  The values for a, b, c and d are: 

ܽ ൌ 1.22ሺ0.01ି଴.଴ଽሻ ൌ 1.85  

ܾ ൌ 2.6ሺ0.01଴.ଷሻ ൌ 0.65  

ܿ ൌ 0.95  

݀ ൌ 0.085  

Substituting these values into Equation 3 gives: 

ைܣ ൌ
଻ଶ௔൤௏௢௟ቀ೎ ಹ೏⁄ ቁ൨

ವ்൫ு್൯
	ൌ 	

଻ଶሺଵ.଼ହሻቀ଴.ଶହ൫బ.వఱ యబ.బఴఱ⁄ ൯ቁ

଻ଶሺଷబ.లఱሻ
ൌ 0.27 inch2 

Solution:  Each of the nine orifices must have an area of 0.27 inch2, or a diameter of 0.6 
inch (5/8”). 
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Example 2:  A water quality retention pond is designed to drain the volume from the 
previous example in 12 hours.  This volume has the same depth as the previous example and 
is stored above the permanent pool.  Find the correct orifice area for each orifice in the 
orifice plate vertical column. 

Analysis:  The bottom of the surcharge volume is the permanent pool water surface which 
has a slope of zero toward the outlet.  A zero slope will result in AO being undefined.  
Through modeling, we know that substituting a slope of 0.0001 will produce acceptable 
drain time results.  The values for coefficients a, b, c and d are: 

ܽ ൌ 1.22ሺ0.0001ି଴.଴ଽሻ ൌ 2.8  

ܾ ൌ 2.6ሺ0.0001଴.ଷሻ ൌ 0.1633  

ܿ ൌ 0.95	

݀ ൌ 0.085  

Substituting these values into Equation 3 gives: 

ைܣ ൌ
଻ଶ௔൤௏௢௟ቀ೎ ಹ೏⁄ ቁ൨

ವ்൫ு್൯
	ൌ 	

଻ଶሺଶ.଼ሻቀ଴.ଶହ൫బ.వఱ యబ.బఴఱ⁄ ൯ቁ

ଵଶሺଷబ.భలయయሻ
ൌ 4.2 inch2 

Solution:  Each of the nine orifices must have an area of 4.2 inch2, or 2” high rectangular 
orifices having a width of 2.1 inch. 
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StormCAD Analysis 
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P-3
Area Inlet 2
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Sump: 4,512.58 ft
Rim: 4,516.43 ft
Inlet: Area Inlet 2

Size: 18 inch
Length: 22.73 ft
Dn Invert: 4,512.51 ft
Up Invert: 4,512.58 ft
Pipe: P-3

Sump: 4,512.51 ft
Rim: 4,515.33 ft
Inlet: Area Inlet 1

Size: 18 inch
Length: 65.72 ft
Dn Invert: 4,512.30 ft
Up Invert: 4,512.51 ft
Pipe: P-1

Sump: 4,512.30 ft
Rim: 4,517.00 ft
Outlet: Outlet

Station  ft

0+900+800+700+600+500+400+300+200+100+00

Elevation  ft

4,517.00
4,516.50
4,516.00
4,515.50
4,515.00
4,514.50
4,514.00
4,513.50
4,513.00
4,512.50
4,512.00
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Sump: 4,512.64 ft
Rim: 4,514.89 ft
Inlet: Inlet 5

Size: 18 inch
Length: 43.44 ft
Dn Invert: 4,512.51 ft
Up Invert: 4,512.64 ft
Pipe: P-2

Sump: 4,512.51 ft
Rim: 4,515.33 ft
Inlet: Area Inlet 1

Size: 18 inch
Length: 65.72 ft
Dn Invert: 4,512.30 ft
Up Invert: 4,512.51 ft
Pipe: P-1

Sump: 4,512.30 ft
Rim: 4,517.00 ft
Outlet: Outlet

Station  ft

1+201+000+800+600+400+200+00

Elevation  ft

4,517.00
4,516.50
4,516.00
4,515.50
4,515.00
4,514.50
4,514.00
4,513.50
4,513.00
4,512.50
4,512.00



Combined Pipe/Node Report

Project Title: Wildcat Residence
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Pipe Upstream
Node

Downstream
Node

Length
(ft)

Inlet
Area

(acres)

Weighted
Roughness
Coefficient

Inlet
CA

(acres)

Total
CA

(acres)

Inlet
Discharge

(cfs)

Section
Size

Capacity
(cfs)

Average
Velocity

(ft/s)

Upstream
Invert

Elevation
(ft)

Downstream
Invert

Elevation
(ft)

Constructed
Slope
(ft/ft)

Description

P-2 Inlet 5 Area Inlet 1 43.44 1.72 0.79 1.36 1.36 4.81 18 inch 5.75 2.72 4,512.64 4,512.51 0.002993

P-3 Area Inlet 2 Area Inlet 1 22.73 0.52 0.83 0.43 0.43 1.92 18 inch 5.83 1.09 4,512.58 4,512.51 0.003080

P-1 Area Inlet 1 Outlet 65.72 0.00 0.00 0.00 1.79 0.00 18 inch 5.94 3.55 4,512.51 4,512.30 0.003195



DOT Report
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Pipe -Node-
Upstream

Downstream

Inlet
Area

(acres)

Inlet
CA

(acres)

Total
CA

(acres)

-Ground-
Upstream

Downstream
(ft)

-HGL-
Upstream

Downstream
(ft)

-Slope-
Energy

Constructed
(ft/ft)

-Section-
Discharge
Capacity

(cfs)

-Section-
Shape
Size

Length
(ft)

Average
Velocity

(ft/s)

Description

P-2 Inlet 5 1.72 1.36 1.36 4,514.89 4,516.17 0.007506 4.81 Circular 43.44 2.72

Area Inlet 1 4,515.33 4,515.84 0.002993 5.75 18 inch

P-3 Area Inlet 2 0.52 0.43 0.43 4,516.43 4,516.08 0.010676 1.92 Circular 22.73 1.09

Area Inlet 1 4,515.33 4,515.84 0.003080 5.83 18 inch

P-1 Area Inlet 1 0.00 0.00 1.79 4,515.33 4,516.08 0.003576 6.28 Circular 65.72 3.55

Outlet 4,517.00 4,515.84 0.003195 5.94 18 inch



Node Report
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Node Inlet
Area

(acres)

Weighted
Roughness
Coefficient

Inlet
CA

(acres)

External
CA

(acres)

Total
CA

(acres)

Inlet
TC

(min)

External
TC

(min)

Upstream
Flow
Time
(min)

System
Flow
Time
(min)

System
Intensity
(in/hr)

Total
Watershed

(CIA)
(cfs)

Additional
Flow
(cfs)

Carryover
(cfs)

Known
Flow
(cfs)

Total
Upstream

Added
(cfs)

Discharge
(cfs)

Ground
Elevation

(ft)

Rim
Elevation

(ft)

HGL In
(ft)

HGL Out
(ft)

Inlet
Intensity
(in/hr)

Inlet
Discharge

(cfs)

Description

Inlet 5 1.72 0.79 1.36 0.00 1.36 10.80 0.00 0.00 10.80 3.51 4.81 0.00 0.00 0.00 0.00 4.81 4,514.89 4,514.894,515.844,515.84 3.51 4.81

Area Inlet 2 0.52 0.83 0.43 0.00 0.43 6.20 0.00 0.00 6.20 4.42 1.92 0.00 0.00 0.00 0.00 1.92 4,516.43 4,516.434,516.084,516.08 4.42 1.92

Area Inlet 1 0.00 0.00 0.00 0.00 1.79 0.00 0.00 11.07 11.07 3.48 6.28 0.00 0.00 0.00 0.00 6.28 4,515.33 4,515.334,515.844,515.84 5.76 0.00

Outlet N/A N/A N/A N/A 1.79 N/A 0.00 11.37 11.37 3.45 6.22 N/A N/A N/A 0.00 N/A 4,517.00 4,517.004,515.844,515.84 N/A N/A



Pipe Report
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Pipe Upstream
Node

Downstream
Node

Inlet
Area

(acres)

Weighted
Roughness
Coefficient

Inlet
CA

(acres)

Total
CA

(acres)

System
Intensity
(in/hr)

Discharge
(cfs)

Length
(ft)

Constructed
Slope
(ft/ft)

Section
Size

RoughnessCapacity
(cfs)

Upstream
Invert

Elevation
(ft)

Downstream
Invert

Elevation
(ft)

Upstream
Ground

Elevation
(ft)

Downstream
Ground

Elevation
(ft)

Upstream
Cover

(ft)

Downstream
Cover

(ft)

Upstream
HGL
(ft)

Downstream
HGL
(ft)

Description

P-2 Inlet 5 Area Inlet 1 1.72 0.79 1.36 1.36 3.51 4.81 43.44 0.002993 18 inch 0.013 5.75 4,512.64 4,512.51 4,514.89 4,515.33 0.75 1.32 4,516.17 4,515.84

P-3 Area Inlet 2 Area Inlet 1 0.52 0.83 0.43 0.43 4.42 1.92 22.73 0.003080 18 inch 0.013 5.83 4,512.58 4,512.51 4,516.43 4,515.33 2.35 1.32 4,516.08 4,515.84

P-1 Area Inlet 1 Outlet 0.00 0.00 0.00 1.79 3.48 6.28 65.72 0.003195 18 inch 0.013 5.94 4,512.51 4,512.30 4,515.33 4,517.00 1.32 3.20 4,516.08 4,515.84
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APPENDIX I 

 

Drainage Checklist 
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