
FINAL DRAINAGE REPORT 
FOR 

 

REUNION CENTER FILING NO. 1, AMENDMENT NO. 2  

CITY OF COMMERCE CITY, COLORADO 

   
 

 

 

 

Prepared for:  
Clayton Properties Group II, Inc. 

dba Oakwood Homes 

4908 Tower Road 

Denver, CO 80249 

Contact: Jim Hayes 

Phone: 303-486-8644 

 

 

 

Prepared by: 
 

 
 

CORE Consultants, Inc. 

3473 South Broadway 

Englewood, CO 80113 

Contact: Justin Simpson, PE 

Phone: 303-703-4444 

CORE Project Number: 18-004 

 

July 26, 2024  



 

Final Drainage Report 

Reunion Center Filing No. 1, Amendment No. 2 

Commerce City, Colorado 

 

2 

 

Table of Contents 

I. GENERAL LOCATION AND DESCRIPTION ............................................................... 5 

A. Location ................................................................................................................................................ 5 

B. Description of Property ........................................................................................................................ 5 

II. DRAINAGE BASINS AND SUB-BASINS ..................................................................... 6 

A. Major Basin Description ...................................................................................................................... 6 

B. Sub-Basin Description ......................................................................................................................... 6 

III. DRAINAGE DESIGN CRITERIA ............................................................................... 8 

A. Regulations ........................................................................................................................................... 8 

B. Development Criteria Reference and Constraints .......................................................................... 8 

C. Hydrological Criteria ........................................................................................................................... 9 

D. Hydraulic Criteria ................................................................................................................................. 9 

E. Stormwater Quality .............................................................................................................................. 9 

IV. DRAINAGE FACILITY DESIGN................................................................................ 9 

A. General Concept ................................................................................................................................ 9 

B. Specific Details..................................................................................................................................... 9 

V. CONCLUSIONS ...................................................................................................... 9 

A. Compliance with Standards ............................................................................................................. 10 

B. Drainage Concept ............................................................................................................................ 10 

VI. REFERENCES ......................................................................................................... 11 

  



 

Final Drainage Report 

Reunion Center Filing No. 1, Amendment No. 2 

Commerce City, Colorado 

 

3 

 

Appendices 

Appendix A Hydrologic Computations 

Appendix B Hydraulic Computations 

Appendix C Reference Excerpts 

 

 

Back Pocket 

Drainage Maps 

 

  



 

Final Drainage Report 

Reunion Center Filing No. 1, Amendment No. 2 

Commerce City, Colorado 

 

4 

Engineer’s Statement:  
 

I hereby certify that this final study for Reunion Center Filing No. 1, Amendment No. 2 was 

prepared by me (or under my direct supervision) in accordance with the provisions of the City of 

Commerce City Storm Drainage Design and Technical Criteria Manual for the owners thereof. I 

understand that the City of Commerce City does not, and will not, assume liability for drainage 

facilities designed by others. 

 

 

 

 

_________________________________________                                        

Justin Simpson, P.E.  

Registered Professional Engineer 

State of Colorado No. 54251  
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I. GENERAL LOCATION AND DESCRIPTION 
A. Location 

Reunion Center Filing No. 1, Amendment No. 2 is in the SE 1/4 Of Section 09, 

Township 2 South, Range 66 West of the Sixth Principal Meridian, City of Commerce, 

County of Adams, State of Colorado. The project is a separate filing within the 

Reunion Village 1 overall development. The site is at the southwest corner of the 

intersection of Tower Road and Homestead Trail. The Site is bounded by 

Homestead Trail to the north, existing Reunion Center Filing No. 1, Amendment No. 

1 to the east, Walden Street to the west, and E 105th Avenue to the south. Reunion 

Center Filing No. 1 Amendment No. 1 is currently in the design phase by the same 

developer and is anticipated to be constructed prior to Amendment No. 2. North 

of Homestead Trail is “The STEAD School” and an undeveloped parcel of Reunion 

Ridge Filing No. 1, to the south of East 105th Avenue is future commercial 

development site for in Reunion Ridge Filing No. 1, West of Walden Street is 

developed single family homes located within Reunion Ridge Filing 30. For 

additional information see Reunion Ridge – Duet and commercial Construction 

documents competed by JR Engineering. A vicinity map is included in Appendix 

A. 

 

The site is located within the Third Creek Major Drainage Basin that is tributary to 

the South Platte River. The proposed storm system will connect to the existing storm 

infrastructure that surrounds the site that will be expanded by others. An existing 

detention and water quality pond, located within the southeastern portion of 

Amendment 1 that will be constructed by others prior to the development of 

Amendment 1 will receive developed flows from the site. Design for this pond (Pond 

108a) is found in the Final Drainage Report for Reunion Center – Duet & 

Commercial Phase (Master Report) completed on November 30, 2023. 

Coordination with the engineers tasked with the design of the surrounding 

infrastructure is necessary to ensure the facilities are properly sized and connected. 

 

B. Description of Property 
The site is approximately +/- 7 acres, with slopes ranging from two to 25 percent, 

and is currently undeveloped.  

 

According to information from the United States Department of Agriculture’s 

(USDA) Natural Resource Conservation Service (NRCS), soils on-site are Ascalon-

Vona sandy loam and Ascalon sandy loam (annotated AvC and AsB, 

respectively). These soils are further classified as belonging to Hydrologic Soil 

Groups (HSG) B. Group B soils have moderate infiltration rates when thoroughly 

wetted and consist chiefly of moderately deep to deep, moderately well to well 

drained soils with moderately fine to moderately course textures. Soils maps are 

included in Appendix A. 

 

The site lies within Zone X (areas determined to be outside the 0.2% annual chance 

floodplain) on Flood Insurance Rate Map (FIRM) 08001C0344H, revised March 5, 

2007, published by the Federal Emergency Management Agency (FEMA). There 

are no major drainageways within the site; however, an existing detention pond 

exists along the south property boundary that will be replaced by the Reunion 

Center Village 1 infrastructure construction by others. A floodplain map is included 

in Appendix A. 
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Existing ground cover consists of 100 percent tillage.  Vegetation in the developed 

condition will include be short lawns, ornamental trees, and shrubs wherever 

buildings and hardscape are not proposed. A detention pond exists on-site along 

the south property boundary.  This pond will be removed during construction; 

however, multiple other ponds will be built (by others) south of the site and within 

Filing 1 Amendment 1 that will store and treat developed runoff from the site.  

 

  An 8’ Utility Easement (Rec. No. 2020000123227) is located along the North, West,   

and South along Homestead Trail, Walden St, and E 105th Ave respectively. A 

drainage Easement with a Rec. NO. 2020000123227 is in the Southwest corner of 

the site. On the East side of the site a 10’ Utility Easement (Rec. No. 2020000123227) 

exists next to a 10’ United Power Utility Easement (Rec No. 20050722000778740). 

Another 10’ United Power Utility Easement (Rec. No. 20040630000553010) runs 

along the East side of the site on the South side until it breaks away and runs 

Northeast toward Tower Rd. 

 

Proposed site improvements include 106 residential units, configured so that two 

units share a common wall, and associated roadway and utility infrastructure.  

 

The Master Report has been conducted by JR Engineering and was approved by 

Commerce City on June 2, 2020. This report includes references and is consistent 

with previously done outfall studies including the Third Creek and Barr Lake 

Drainage Outfall Planning Study by Kiowa Engineering Corporation, dated July 

1990, and the Third Creek (Downstream of DIA) Outfall Systems Planning Study 

Update, by Kiowa Engineering Corporation, dated September 2005. The Master 

Report also states it complies with the FHAD completed by Matrix Design Group in 

November of 2018.  

 

The Final Drainage Report for Reunion Center – Duets & Commercial Phase, dated 

November 30, 2023 by JR Engineering, includes existing stormwater infrastructure 

calculations and calculations for the drainage facilities proposed with both 

Amendment No. 1 and Amendment No. 2 since both have the same Owner, have 

been designed together, and will be constructed at approximately the same time.  

The facilities associated with the separate amendments have been labeled as 

such throughout the report and Drainage Maps. 

II. DRAINAGE BASINS AND SUB-BASINS 
A. Major Basin Description 

The site is located within the Third Creek Major Drainage Basin that is tributary to 

the South Platte River.    

 

There are no regulatory floodplains within the site. There are no nearby irrigation 

facilities, to our knowledge, that will influence or be influenced by the local 

drainage. 

  

B. Sub-Basin Description 
Developed runoff from the site will surface drain to proposed storm infrastructure 

and will drain to existing detention and water quality pond (by others) within Filing 

1 Amendment 1. No off-site flows will enter the site. Proposed hydrologic 
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calculations are included in Appendix A and a Proposed Drainage Map is included 

in the Back Pocket of this report.  

 

Proposed sub-basin descriptions: 

 

A5.1 

Consists of lot area, roadway area, concrete walks, and landscape area. Runoff 

flows overland into the proposed roadway, where it is conveyed to a proposed 

Type R on-grade inlet at DP A5.1. The proposed storm sewer conveys flows to the 

south and outfalls into the detention pond (by others). Any flows bypassing the on-

grade inlet will be conveyed south and east via curb and gutter to the proposed 

inlet at DP A2.2. 

 

A6.1 

Consists of lot area, roadway area, concrete walks, and landscape area. Runoff 

flows overland into the proposed roadway, where it is conveyed to a proposed 

Type R sump inlet at DP A6.1. The proposed storm sewer conveys flows to the east 

and connects to proposed storm sewer in Amendment 1. In the case of inlet 

clogging, emergency overflow from the sump inlet will overtop the curb and drain 

off-site to the north and west to the inlet at DP D1. 

 

 

C1.1 

Consists of lot area, roadway area, concrete walks, and landscape area. Runoff 

flows overland into the proposed roadway, where it is conveyed to a proposed 

Type R sump inlet at DP C1.1. The proposed storm sewer conveys flows to the south 

and outfalls into the detention pond (by others). In the case of inlet clogging, 

emergency overflow from the sump inlet will overtop the curb and drain off-site to 

the south and west to the inlet at DP D4. 

 

C2.1 

Consists of lot area, roadway area, concrete walks, and landscape area. Runoff 

flows overland into the proposed roadway, where it is conveyed to a proposed 

Type R sump inlet at DP C2.1. The proposed storm sewer conveys flows to the south 

and outfalls into the detention pond (by others). In the case of inlet clogging, 

emergency overflow from the sump inlet will overtop the curb and drain off-site to 

the south and east to the inlet at DP DA4.1. 

 

D1 

Consists of lot area, roadway area, concrete walks, and landscape area. Runoff 

flows overland off-site into the existing roadway, where it is conveyed to an existing 

Type R sump inlet at DP D1. 

 

D4 

Consists of lot area, roadway area, concrete walks, and landscape area. Runoff 

flows overland off-site into the existing roadway, where it is conveyed to an existing 

Type R sump inlet at DP D4. 
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D5 

Consists of lot area, roadway area, concrete walks, and landscape area. Runoff 

flows overland off-site into the existing roadway, where it is conveyed to an existing 

Type R sump inlet at DP D1. 

 

D1.1 

Consists of lot area and roadway area. Runoff flows overland into the proposed 

roadway, where it is conveyed to a proposed Type 13 valley sump inlet at DP D1.1. 

The proposed storm sewer conveys flows to the south and outfalls into the 

detention pond (by others). In the case of inlet clogging, emergency overflow from 

the sump inlet will overtop the road crown and drain to the inlet at DP D1.2. 

 

D1.2 

Consists of lot area, roadway area, concrete walks, and landscape area. Runoff 

flows overland into the proposed roadway, where it is conveyed to a proposed 

Type R sump inlet at DP A1.2. The proposed storm sewer conveys flows to the south 

and outfalls into the detention pond (by others). In the case of inlet clogging, 

emergency overflow from the sump inlet will overtop the road crown and drain to 

the inlet at DP D1.1. 

 

III. DRAINAGE DESIGN CRITERIA 
A. Regulations 

This Drainage Addendum is in accordance with the guidelines set forth by the 

Commerce City Drainage Manual and the Mile High Flood District (MHFD) Urban 

Storm Drainage Criteria Manual (USDCM). These manuals were used as a basis of 

design for the site. 

 

B. Development Criteria Reference and Constraints 
This report conforms to the Amendment #2 to Preliminary Drainage Report for 

Reunion Center - Village 1 (Master Report), dated November 6, 2023, by JR 

Engineering and The Final Drainage Report For Reunion Center – Duets & 

Commercial Phase, dated November 30, 2023 by JR Engineering. These reports 

detail the drainage plan for the overall Reunion Center development. Excerpts 

from the Master Report are included in Appendix C.  

 

Filing No. 1, Amendment No. 2 site and the adjacent Amendment No. 1 site as 

included in sub-basin B8 that drains to Pond 108a. The design for the receiving pond 

infrastructure accounts for all sub-basins at an imperviousness of approximately 72 

percent (Final Drainage Report For Reunion Center To Serve Reunion Duets District 

Infrastructure). The combined imperviousness for the proposed Filing No. 1, 

Amendments No. 1 and 2 sites is approximately 66.3 percent; therefore, the site is 

in conformance with the above referenced report and will not adversely impact 

the downstream infrastructure.  

 

The design of the proposed storm system was constrained by the need to connect 

to the relatively shallow existing storm infrastructure at the upstream end.  Site 

grading was constrained by the lack of available fill material on-site.  These two 

factors contributed to the challenge of maintaining adequate cover over the 

proposed storm pipes. 
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C. Hydrological Criteria 
On-site hydrologic calculations were performed using a proprietary rational 

method workbook, developed by CORE in Microsoft Excel, to estimate peak 

overland runoff flows resulting from the minor (5-year) and major (100-year) storm 

events and hydrologic soil group B on the site. The workbook utilizes rainfall data 

provided the Master Report. Hydrologic soil group information are included in 

Appendix A.  

 

D. Hydraulic Criteria 
Streets within the proposed development have been classified as local roads and 

include 4.5-inch mountable curb and six-inch vertical curb. This traffic classification 

corresponds to drainage classification Type A, per the City Criteria. Street and Inlet 

capacities were determined using the MHFD workbook, UD-Inlet_v4.060xlsm, with 

values based on the Type A drainage classification and curb type. Hydraulic 

analysis and stormwater routing of the proposed storm sewer was completed using 

StormCAD v10.03.01.08 software by Bentley, with junction losses modeled per Table 

2 of the supplemental MHFD publication, Modeling Hydraulic and Energy Gradients 

in Storm Sewers, dated October 6, 2009 by AMEC. Hydraulic calculations are 

included in Appendix B.  

 

E. Stormwater Quality 
Runoff from the site is directed via proposed storm sewer to detention pond 108a 

located in the southeastern portion of Filing 1 Amendment 1. Flows will then travel 

via existing storm sewer in Tower Road to the existing water quality pond 105 

located to the east of Tower Road. These ponds have been designed by others to 

provide water quality treatment and flood attenuation for the developed site; 

therefore, meeting MS4 requirements. The Final Drainage Report For Reunion 

Center – Duet & Commercial Phase, dated November 30, 2023 by JR Engineering 

and Amendment #2 to Preliminary Drainage Report for Reunion Center – Village 1, 

dated November 6, 2023 by JR Engineering contains calculations for the existing 

storm sewer infrastructure and pond design (See Appendix C). 

IV. DRAINAGE FACILITY DESIGN 
A. General Concept 

Runoff from the proposed residential development generally surface drains into the 

proposed Type A roadway curb and gutter.  These flows are captured by proposed 

storm sewer inlets and conveyed south to the existing detention and water quality 

pond that is located in Filing 1 Amendment 1. 

 

B. Specific Details 
The proposed storm sewer system will connect to the existing storm infrastructure of 

the overall Reunion Center - Village 1 development at the upstream end to the 

north and the downstream end will outfall into the existing detention pond. 

Developed runoff from the site will be detained and treated for water quality by 

ponds that are a part of the existing infrastructure (by others). The existing and 

proposed storm sewer infrastructure will be owned and maintained by the City.    
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V. CONCLUSIONS 
A. Compliance with Standards 

This report and associated calculations comply with the City of Commerce City 

“Storm Drainage Design and Technical Criteria Manual,” the Mile High Flood 

District’s “Urban Storm Drainage Criteria Manual,” the “Amendment #2 to 

Preliminary Drainage Report for Reunion Center - Village 1” by JR Engineering, and 

the “Final Drainage Report for Reunion Center – Duet & Commercial Phase” by JR 

Engineering.  

 

The project meets the requirements set forth within Chapter 14 of the City of 

Commerce City Storm Drainage Criteria Manual as it incorporates numerous 

methods to disconnect impervious areas. Methods include, but are not limited to, 

detached sidewalk within public ROW to provide water quality treatment of runoff 

prior to stormwater flows entering the public ROW, roof drains discharged to grass 

lined swales between the homes to reduce pollutants and provide additional 

imperviousness for stormwater runoff, offset and disconnected alleyways within the 

residential blocks, and storm water will discharge into a water quality pond 

adjacent to the site to provide additional stormwater treatment measures. The 

existing storm sewer and pond design is included in the Final Drainage Report For 

Reunion Center – Duets & Commercial, dated November 30, 2023 by JR 

Engineering. 

 

The project meets the Municipal Separate Storm Sewer System (MS4) Permit design 

standards for the construction phase by as it incorporates numerous methods to 

minimize directly connected impervious areas (MDCIA) and reducing impervious 

areas and implementing the above structural and non-structural stormwater 

control measures.  

 

B. Drainage Concept 
The drainage plan for the overall Reunion Center - Village 1 development is set 

forth by the Master Report, which designates the maximum allowable 

imperviousness for this Filing No. 1, Amendment No. 2 site. Developed runoff from 

the site will be captured by the proposed storm sewer system that will connect to 

existing storm sewer infrastructure and be conveyed to Existing Detention and 

Water Quality Ponds (by others), per the Master Report.  The imperviousness of the 

site is less than the maximum allowable set forth by the Master Report; therefore, 

flows will not adversely impact the downstream infrastructure. 
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Hydrologic Soil Group

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

AsB Ascalon sandy loam, 0 
to 3 percent slopes

B 22.9 32.9%

AvC Ascalon-Vona sandy 
loams, 1 to 5 percent 
slopes

B 40.7 58.4%

TtD Truckton loamy sand, 3 
to 9 percent slopes

A 6.1 8.7%

Totals for Area of Interest 69.6 100.0%

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.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Reunion Center Filing No. 1, Amendment No. 1 & 2
CORE Project #: 18-004

Prepared By: ACJ

COMPOSITE BASIN - IMPERVIOUSNESS CALCULATIONS

-REFERENCE UDFCD Vol.1 RUNOFF Table 6-3

Other

Duet               

Product
N/A N/A N/A Asphalt

Roof/                

Concrete
Gravel 2-7% Slope >7% Slope Historic

Soil Type A 

Area

Soil Type B 

Area

Soil Type C 

Area

% Imperv. 65.00% 55.00% 45.00% 85.00% 100.00% 90.00% 40.00% 2.00% 2.00% 2.00%

Design Total Percent

BASIN Point Area Area Area Area Area Area Area Area Area Area Area Impervious Area Area

FILING NO.1, AMENDMENT NO. 1

A2.1 A2.1 0.09 - - - 0.20 0.04 - 0.04 - - 0.38 79.3% - 0.38 -

A2.2 A2.2 0.85 - - - 0.45 0.09 - 0.08 - - 1.48 73.9% - 1.48 -

A3.1 A3.1 0.04 - - - 0.09 0.02 - 0.02 - - 0.17 78.4% - 0.17 -

A3.2 A3.2 0.28 - - - 0.20 0.07 - 0.33 - - 0.88 51.5% - 0.88 -

A4.1 A4.1 1.09 - - - 0.35 0.02 - 0.54 - - 2.00 54.3% - 2.00 -

A4.2 A4.2 0.40 - - - 0.25 0.02 - 0.06 - - 0.73 71.9% - 0.73 -

B1 B1 1.92 - - - 0.67 0.12 - 0.15 - - 2.86 70.9% - 2.86 -

B2 B2 0.06 - - - 0.08 - - 0.06 - - 0.20 62.4% - 0.20 -

B3 B3 0.69 - - - 0.28 0.09 - 0.27 - - 1.34 61.5% - 1.34 -

D2 D2 0.38 - - - 0.04 0.01 - 0.03 - - 0.45 64.6% - 0.45 -

D3 D3 0.44 - - - - - - 0.09 - - 0.52 54.7% - 0.52 -

D2.1 D2.1 0.02 - - - 0.05 - - 0.00 - - 0.06 89.6% - 0.06 -

D2.2 D2.2 0.05 - - - 0.15 - - 0.03 - - 0.23 79.0% - 0.23 -

SUBTOTAL 6.32 - - - 2.80 0.48 - 1.70 - - 11.30 65.3% 11.30

- - - - - - - - - - - - - -

A5.1 A5.1 1.00 - - - 0.32 0.01 - 0.00 - - 1.34 73.6% - 1.34 -

A6.1 A6.1 0.22 - - - 0.38 0.02 - 0.03 - - 0.65 82.7% - 0.65 -

C1.1 C1.1 0.22 - - - 0.10 - - 0.01 - - 0.32 73.7% - 0.32 -

C2.1 C2.1 0.12 - - - 0.05 0.01 - 0.01 - - 0.19 71.5% - 0.19 -

D1 D1 0.95 - - - - 0.03 - 0.06 - - 1.03 61.8% - 1.03 -

D4 D4 0.08 - - - 0.09 0.01 - 0.18 - - 0.37 43.8% - 0.37 -

D5 D5 0.27 - - - - 0.01 - 0.01 - - 0.29 64.1% - 0.29 -

D1.1 D1.1 - - - - 0.06 - - - - - 0.06 100.0% - 0.06 -

D1.2 D1.2 - - - - 0.04 0.01 - 0.02 - - 0.07 63.1% - 0.07 -

SUBTOTAL A2 2.86 - - - 1.03 0.09 - 0.34 - - 4.32 69.0% - 4.32 -

- - - - - - - - - - - - - -

TOTAL 9.18 - - - 3.83 0.58 - 2.03 - - 15.62 66.3% - 15.62 -

FILING NO. 1, AMENDMENT NO. 2

Soil TypeLawnsResidential

CORE Consultants, Inc.



Reunion Center Filing No. 1, Amendment No. 1 & 2
CORE Project #: 18-004

Prepared By: ACJ

COMPOSITE DEVELOPED BASIN

WEIGHTED "C" CALCULATIONS

-REFERENCE UDFCD Vol.1 RUNOFF Table 6-4

 i  = % imperviousness/100 expressed as a decimal Total Weighted Runoff Coefficients, C

CA = Runoff coefficient for NRCS HSG A soils 2-Year 5-Year 10-Year 100-Year

CB = Runoff coefficient for NRCS HSG B soils

CCD = Runoff coefficient for NRCS HSG C and D soils. 0.40 0.42 0.45 0.56

Natural Resource Conservation Service (NRCS)

Runoff Coefficients, C Basin Total Weighted Runoff Coefficients, C

2-Year 5-Year 10-Year 100-Year Area Area 2-Year 5-Year 10-Year 100-Year

A 0.62 0.64 0.65 0.73

A2.1 79.3% 0.79 B 0.64 0.67 0.70 0.80 0.38 0.38 0.64 0.67 0.70 0.80

C or D 0.64 0.69 0.72 0.81

A 0.57 0.58 0.60 0.69

A2.2 73.9% 0.74 B 0.59 0.62 0.66 0.77 1.48 1.48 0.59 0.62 0.66 0.77

C or D 0.59 0.64 0.68 0.79

A 0.61 0.63 0.65 0.72

A3.1 78.4% 0.78 B 0.63 0.66 0.69 0.79 0.17 0.17 0.63 0.66 0.69 0.79

C or D 0.63 0.68 0.71 0.81

A 0.35 0.37 0.38 0.51

A3.2 51.5% 0.52 B 0.39 0.42 0.47 0.67 0.88 0.88 0.39 0.42 0.47 0.67

C or D 0.39 0.46 0.51 0.70

A 0.38 0.39 0.41 0.53

A4.1 54.3% 0.54 B 0.41 0.44 0.50 0.68 2.00 2.00 0.41 0.44 0.50 0.68

C or D 0.42 0.48 0.53 0.71

A 0.55 0.56 0.58 0.67

A4.2 71.9% 0.72 B 0.57 0.60 0.64 0.76 0.73 0.73 0.57 0.60 0.64 0.76

C or D 0.57 0.62 0.66 0.78

Basin ID Soil Type% Imperv. i

FILING NO.1, AMENDMENT NO. 1

CORE Consultants, Inc.



Runoff Coefficients, C Basin Total Weighted Runoff Coefficients, C

2-Year 5-Year 10-Year 100-Year Area Area 2-Year 5-Year 10-Year 100-Year
Basin ID Soil Type% Imperv. i

A 0.54 0.55 0.57 0.66

B1 70.9% 0.71 B 0.56 0.59 0.63 0.76 2.86 2.86 0.56 0.59 0.63 0.76

C or D 0.56 0.62 0.66 0.77

A 0.45 0.47 0.49 0.60

B2 62.4% 0.62 B 0.48 0.51 0.56 0.72 0.20 0.20 0.48 0.51 0.56 0.72

C or D 0.49 0.55 0.59 0.74

A 0.45 0.46 0.48 0.59

B3 61.5% 0.61 B 0.48 0.51 0.55 0.71 1.34 1.34 0.48 0.51 0.55 0.71

C or D 0.48 0.54 0.59 0.74

A 0.48 0.49 0.51 0.61

D2 64.6% 0.65 B 0.50 0.53 0.58 0.73 0.45 0.45 0.50 0.53 0.58 0.73

C or D 0.51 0.57 0.61 0.75

A 0.38 0.40 0.41 0.54

D3 54.7% 0.55 B 0.41 0.45 0.50 0.68 0.52 0.52 0.41 0.45 0.50 0.68

C or D 0.42 0.48 0.54 0.71

A 0.73 0.75 0.76 0.81

D2.1 89.6% 0.90 B 0.74 0.76 0.78 0.85 0.06 0.06 0.74 0.76 0.78 0.85

C or D 0.73 0.77 0.79 0.85

A 0.62 0.64 0.65 0.73

D2.2 79.0% 0.79 B 0.64 0.67 0.70 0.80 0.23 0.23 0.64 0.67 0.70 0.80

C or D 0.64 0.68 0.72 0.81

A 0.56 0.58 0.60 0.68

A5.1 73.6% 0.74 B 0.59 0.62 0.65 0.77 1.34 1.34 0.59 0.62 0.65 0.77

C or D 0.59 0.64 0.68 0.79

A 0.66 0.68 0.69 0.76

A6.1 82.7% 0.83 B 0.67 0.70 0.73 0.81 0.65 0.65 0.67 0.70 0.73 0.81

C or D 0.67 0.71 0.74 0.82

A 0.56 0.58 0.60 0.69

C1.1 73.7% 0.74 B 0.59 0.62 0.65 0.77 0.32 0.32 0.59 0.62 0.65 0.77

C or D 0.59 0.64 0.68 0.79

A 0.54 0.56 0.58 0.67

C2.1 71.5% 0.72 B 0.57 0.60 0.64 0.76 0.19 0.19 0.57 0.60 0.64 0.76

C or D 0.57 0.62 0.66 0.78

FILING NO. 1, AMENDMENT NO. 2

CORE Consultants, Inc.



Runoff Coefficients, C Basin Total Weighted Runoff Coefficients, C

2-Year 5-Year 10-Year 100-Year Area Area 2-Year 5-Year 10-Year 100-Year
Basin ID Soil Type% Imperv. i

A 0.29 0.30 0.31 0.45

D1 43.8% 0.44 B 0.32 0.35 0.41 0.63 1.03 1.03 0.32 0.35 0.41 0.63

C or D 0.33 0.39 0.46 0.66

A 0.64 0.54 0.65 0.71

D4 69.0% 0.69 B 0.64 0.57 0.71 0.79 0.37 0.37 0.64 0.57 0.71 0.79

C or D 0.65 0.60 0.75 0.82

A 0.47 0.49 0.50 0.61

D5 64.1% 0.64 B 0.50 0.53 0.58 0.73 0.29 0.29 0.50 0.53 0.58 0.73

C or D 0.50 0.56 0.61 0.75

A 0.84 0.86 0.87 0.89

D1.1 100.0% 1.00 B 0.84 0.86 0.87 0.90 0.06 0.06 0.84 0.86 0.87 0.90

C or D 0.83 0.86 0.87 0.89

A 0.46 0.48 0.49 0.60

D1.2 63.1% 0.63 B 0.49 0.52 0.57 0.72 0.07 0.07 0.49 0.52 0.57 0.72

C or D 0.50 0.55 0.60 0.74

A 0.52 0.54 0.55 0.65

SUBTOTAL A2 69.0% 0.69 B 0.54 0.57 0.62 0.75 4.32 4.32 0.54 0.57 0.62 0.75

C or D 0.55 0.60 0.64 0.77

 -  -  -  -

A 0.49 0.51 0.52 0.63

TOTAL 66.3% 0.66 B 0.52 0.55 0.59 0.74 15.62 15.62 0.52 0.55 0.59 0.74

C or D 0.52 0.58 0.62 0.76

CORE Consultants, Inc.



Reunion Center Filing No. 1, Amendment No. 1 & 2
CORE Project #: 18-004

Prepared By: ACJ

TIME OF CONCENTRATION CALCULATIONS

-REFERENCE UDFCD Vol.1 Section 2.4 NRCS Conveyance factors, K   -REFERENCE UDFCD Vol.1 RUNOFF Table 6-2

SF-2 Heavy Meadow 2.50 Short Grass Pasture & Lawns 7.00 Grassed Waterway 15.00

Tillage/field 5.00 Nearly Bare Ground 10.00 Paved Area & Shallow Gutter 20.00

SUB-BASIN INITIAL / OVERLAND CHANNEL / TRAVEL TIME FINAL

DATA TIME T(t) T(c)

DRAIN AREA C(5) Length Slope T(i) Length Slope Coeff. Velocity T(t) COMP. USDCM

BASIN ac. ft. % min ft. % fps min. T(c) Eq . 6-5 min.

A2.1 0.38 0.67 17 2.0 2.6 422 0.9 20 1.9 3.6 6.2 79.3% 16.1 6.2

A2.2 1.48 0.62 28 2.6 3.4 478 1.1 20 2.1 3.8 7.2 73.9% 17.4 7.2

A3.1 0.17 0.66 17 2.0 2.6 166 1.0 20 2.0 1.4 4.0 78.4% 14.1 5.0

A3.2 0.88 0.42 57 2.0 7.4 280 1.3 20 2.3 2.1 9.5 51.5% 19.8 9.5

A4.1 2.00 0.44 70 0.7 11.0 574 0.7 20 1.7 5.6 16.6 54.3% 23.5 16.6

A4.2 0.73 0.60 66 2.0 5.8 248 0.7 20 1.7 2.4 8.2 71.9% 16.3 8.2

B1 2.86 0.59 76 0.8 8.6 596 0.7 20 1.6 6.1 14.8 70.9% 20.4 14.8

B2 0.20 0.51 63 2.0 6.7 75 1.2 20 2.2 0.6 7.2 62.4% 16.0 7.2

B3 1.34 0.51 94 2.0 8.3 385 1.3 20 2.3 2.8 11.1 61.5% 18.7 11.1

D2 0.45 0.53 87 2.0 7.6 162 0.6 20 1.5 1.8 9.4 64.6% 17.0 9.4

D3 0.52 0.45 78 2.0 8.3 358 0.7 20 1.7 3.5 11.8 54.7% 20.9 11.8

D2.1 0.06 0.76 8 2.0 1.4 120 1.4 20 2.4 0.8 2.2 89.6% 11.6 5.0

D2.2 0.23 0.67 20 2.0 2.8 203 1.4 20 2.4 1.4 4.2 79.0% 14.0 5.0

SUBTOTAL 11.30 0.00 0 0.0 65.3% 5.0

A5.1 1.34 0.62 27 1.3 4.2 553 1.1 20 2.1 4.4 8.6 73.6% 18.0 8.6

A6.1 0.65 0.70 32 0.1 10.5 359 1.2 20 2.2 2.7 13.2 82.7% 14.6 13.2

C1.1 0.32 0.62 18 2.0 2.9 239 0.7 20 1.6 2.4 5.4 73.7% 16.0 5.4

C2.1 0.19 0.60 66 2.0 5.9 102 0.7 20 1.7 1.0 6.9 71.5% 14.9 6.9

D1 1.03 0.35 64 2.0 8.6 995 0.8 20 1.8 9.0 17.7 61.8% 25.7 17.7

D4 0.37 0.57 31 1.0 5.3 498 1.0 20 2.0 4.1 9.3 43.8% 23.9 9.3

D5 0.29 0.53 31 1.0 5.7 498 1.0 20 2.0 4.1 9.8 64.1% 19.6 9.8

D1.1 0.06 0.86 1 2.0 0.3 159 1.0 20 2.0 1.3 1.7 100.0% 10.1 5.0

D1.2 0.07 0.52 26 2.0 4.2 40 1.0 20 2.0 0.3 4.6 63.1% 15.6 5.0

SUBTOTAL A2 4.32 0.57 0 69.0% 5.0

TOTAL 15.62 0.55 0 66.3% 5.0

% IMPER- 

VIOUS

(URBANIZED BASINS)

T(c) CHECK

CORE Consultants, Inc.



Reunion Center Filing No. 1, Amendment No. 1 & 2
CORE Project #: 18-004

Prepared By: ACJ

RATIONAL METHOD PEAK RUNOFF

5-Year STORM Rainfall Depth-Duration-Frequency (1-hr) = 1.12

SF-3

-REFERENCE UDFCD Vol.1 EQ 5-1 & EQ 6-1

BASIN INFORMATON DIRECT RUNOFF

DESIGN DRAIN AREA 5yr Runoff T(c) C x A I Q

POINT BASIN ac. COEFF min in/hr cfs

A2.1 A2.1 0.38 0.67 6.2 0.25 3.58 0.90

A2.2 A2.2 1.48 0.62 7.2 0.92 3.41 3.13

A3.1 A3.1 0.17 0.66 5.0 0.11 3.80 0.42

A3.2 A3.2 0.88 0.42 9.5 0.37 3.10 1.14

A4.1 A4.1 2.00 0.44 16.6 0.88 2.42 2.14

A4.2 A4.2 0.73 0.60 8.2 0.44 3.26 1.43

B1 B1 2.86 0.59 14.8 1.69 2.56 4.34

B2 B2 0.20 0.51 7.2 0.10 3.41 0.35

B3 B3 1.34 0.51 11.1 0.68 2.91 1.97

D2 D2 0.45 0.53 9.4 0.24 3.11 0.75

D3 D3 0.52 0.45 11.8 0.23 2.83 0.66

D2.1 D2.1 0.06 0.76 5.0 0.05 3.80 0.19

D2.2 D2.2 0.23 0.67 5.0 0.15 3.80 0.58

SUBTOTAL 11.30 5.0 3.80 0.00

A5.1 A5.1 1.34 0.62 8.6 0.82 3.21 2.64

A6.1 A6.1 0.65 0.70 13.2 0.45 2.69 1.22

C1.1 C1.1 0.32 0.62 5.4 0.20 3.73 0.75

C2.1 C2.1 0.19 0.60 6.9 0.12 3.46 0.40

D1 D1 1.03 0.35 17.7 0.36 2.35 0.85

D4 D4 0.37 0.57 9.3 0.21 3.11 0.67

D5 D5 0.29 0.53 9.8 0.15 3.06 0.47

D1.1 D1.1 0.06 0.86 5.0 0.05 3.80 0.19

D1.2 D1.2 0.07 0.52 5.0 0.03 3.80 0.13

SUBTOTAL A2 4.32 5.0 3.80 0.00

TOTAL 15.62 5.0 3.80 0.00

FILING NO. 1, AMENDMENT NO. 2



Reunion Center Filing No. 1, Amendment No. 1 & 2
CORE Project #: 18-004

Prepared By: ACJ

RATIONAL METHOD PEAK RUNOFF

100-YR STORM

SF-3 Rainfall Depth-Duration-Frequency (1-hr) = 2.53

-REFERENCE UDFCD Vol.1 EQ 5-1 & EQ 6-1

BASIN INFORMATON DIRECT RUNOFF

DESIGN DRAIN AREA 100YR RUNNOFF T(c) C x A I Q

POINT BASIN ac. COEFF min in/hr cfs

A2.1 A2.1 0.38 0.80 6.18 0.302 8.086 2.44

A2.2 A2.2 1.48 0.77 7.18 1.143 7.714 8.82

A3.1 A3.1 0.17 0.79 5.00 0.133 8.581 1.14

A3.2 A3.2 0.88 0.67 9.45 0.590 6.995 4.13

A4.1 A4.1 2.00 0.68 16.59 1.360 5.472 7.44

A4.2 A4.2 0.73 0.76 8.24 0.558 7.360 4.10

B1 B1 2.86 0.76 14.76 2.174 5.788 12.58

B2 B2 0.20 0.72 7.24 0.144 7.692 1.11

B3 B3 1.34 0.71 11.10 0.955 6.563 6.27

D2 D2 0.45 0.73 9.38 0.330 7.016 2.32

D3 D3 0.52 0.68 11.82 0.357 6.392 2.28

D2.1 D2.1 0.06 0.85 5.00 0.055 8.581 0.47

D2.2 D2.2 0.23 0.80 5.00 0.183 8.581 1.57

SUBTOTAL 11.30

A5.1 A5.1 1.34 0.77 8.58 1.031 7.251 7.47

A6.1 A6.1 0.65 0.81 13.25 0.528 6.081 3.21

C1.1 C1.1 0.32 0.77 5.37 0.250 8.419 2.11

C2.1 C2.1 0.19 0.76 6.87 0.147 7.823 1.15

D1 D1 1.03 0.63 17.67 0.653 5.304 3.46

D4 D4 0.37 0.79 9.34 0.296 7.028 2.08

D5 D5 0.29 0.73 9.79 0.209 6.903 1.44

D1.1 D1.1 0.06 0.90 5.00 0.052 8.581 0.44

D1.2 D1.2 0.07 0.72 5.00 0.047 8.581 0.41

SUBTOTAL A2 4.32

TOTAL 15.62

FILING NO. 1, AMENDMENT NO. 2



DESIGN POINT BASIN

AREA 

(AC)

5-Year 

RUNOFF 

(CFS)

100-Year 

RUNOFF          

(CFS)

A2.1 A2.1 0.38 0.90 2.44

A2.2 A2.2 1.48 3.13 8.82

A3.1 A3.1 0.17 0.42 1.14

A3.2 A3.2 0.88 1.14 4.13

A4.1 A4.1 2.00 2.14 7.44

A4.2 A4.2 0.73 1.43 4.10

B1 B1 2.86 4.34 12.58

B2 B2 0.20 0.35 1.11

B3 B3 1.34 1.97 6.27

D2 D2 0.45 0.75 2.32

D3 D3 0.52 0.66 2.28

D2.1 D2.1 0.06 0.19 0.47

D2.2 D2.2 0.23 0.58 1.57

SUBTOTAL 11.30 17.99 54.67

A5.1 A5.1 1.34 2.64 7.47

A6.1 A6.1 0.65 1.22 3.21

C1.1 C1.1 0.32 0.75 2.11

C2.1 C2.1 0.19 0.40 1.15

D1 D1 1.03 0.85 3.46

D4 D4 0.37 0.67 2.08

D5 D5 0.29 0.47 1.44

D1.1 D1.1 0.06 0.19 0.44

D1.2 D1.2 0.07 0.13 0.41

SUBTOTAL A2 4.32 7.30 21.77

DIRECT RUNOFF

RUNOFF SUMMARY TABLE 

FILING NO. 1, AMENDMENT NO. 2

FILING NO. 1, AMENDMENT NO. 1

CORE Consultants, Inc.



12/4/2023

Reunion Center
CORE Project #: 14-004

Prepared By: -LH

IMPERVIOUS CALCULATIONS

-REFERENCE UDFCD Vol.1 RUNOFF Table 6-3

Multi-Family

0.25 acres      

or less

0.25 - 0.75 

acres

2.5 acres or 

larger
Attached

Roof/             

Concrete

Asphalt/                        

Ponded 

Water

Packed                               

Gravel
2-7% Slope >7% Slope Historic

Soil Type A 

Area

Soil Type B 

Area

Soil Type 

C/D Area

% Imperv. 45.00% 30.00% 12.00% 75.00% 90.00% 100.00% 40.00% 2.00% 2.00% 2.00%

Design Total Percent

BASIN Point Area (ac) Area (ac) Area (ac) Area (ac) Area (ac) Area (ac) Area (ac) Area (ac) Area (ac) Area (ac) Area (ac) Impervious Area (ac) Area (ac) Area (ac)

H1 H1 - - - - - - - - - 5.85 5.85 2.0% - - 5.85

H2 H2 - - - - - - - - - 11.52 11.52 2.0% - - 11.52

- - - - - - - - - - - - - -

TOTAL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.37 17.37 2.0%

Soil TypeLandscape Area

Residential & Commercial

Single Family

CORE Consultants, Inc.



Reunion Center
CORE Project #: 14-004

Prepared By: -LH

COMPOSITE DEVELOPED BASIN

WEIGHTED "C" CALCULATIONS
-REFERENCE UDFCD Vol.1 RUNOFF Table 6-4

 i  = % imperviousness/100 expressed as a decimal Total Weighted Runoff Coefficients, C

CA = Runoff coefficient for NRCS HSG A soils 2-Year 5-Year 10-Year 100-Year

CB = Runoff coefficient for NRCS HSG B soils

CCD = Runoff coefficient for NRCS HSG C and D soils. 0.01 0.05 0.15 0.49

Natural Resource Conservation Service (NRCS)

Runoff Coefficients, C Basin Total Weighted Runoff Coefficients, C

2-Year 5-Year 10-Year 100-Year Area Area 2-Year 5-Year 10-Year 100-Year

A 0.01 0.01 0.01 0.13

H1 2.0% 0.02 B 0.01 0.01 0.07 0.44 5.85 0.01 0.05 0.15 0.49

C or D 0.01 0.05 0.15 0.49 5.85

A 0.01 0.01 0.01 0.13

H2 2.0% 0.02 B 0.01 0.01 0.07 0.44 11.52 0.01 0.05 0.15 0.49

C or D 0.01 0.05 0.15 0.49 11.52

Basin ID Soil Type% Imperv. i



Reunion Center
CORE Project #: 14-004

Prepared By: -LH

TIME OF CONCENTRATION CALCULATIONS | BASIN A

-REFERENCE UDFCD Vol.1 Section 2.4 NRCS Conveyance factors, K   -REFERENCE UDFCD Vol.1 RUNOFF Table 6-2

SF-2 Heavy Meadow 3 Short Grass Pasture & Lawns 7 Grassed Waterway 15

Tillage/field 5 Nearly Bare Ground 10 Paved Area & Shallow Gutter 20

SUB-BASIN INITIAL / OVERLAND CHANNEL / TRAVEL TIME FINAL

DATA TIME T(t) T(c)

DRAIN AREA C(5) Length Slope T(i) Length Slope Coeff. Velocity T(t) COMP. USDCM

BASIN ac. ft. % min ft. % fps min. T(c) Eq . 6-5 min.

H1 5.85 0.05 78 9.5 8.0 949 0.7 7 0.6 27.7 35.7 2.0% 35.7

H2 11.52 0.05 294 3.3 22.0 942 0.4 7 0.5 34.2 56.2 2.0% 56.2

% IMPER- 

VIOUS

(URBANIZED BASINS)

T(c) CHECK



Reunion Center
CORE Project #: 14-004

Prepared By: -LH

RATIONAL METHOD PEAK RUNOFF

5-Year STORM Rainfall Depth-Duration-Frequency (1-hr) = 1.12

SF-3

-REFERENCE UDFCD Vol.1 EQ 5-1 & EQ 6-1

BASIN INFORMATON DIRECT RUNOFF

DESIGN DRAIN AREA 5yr Runoff T(c) C x A I Q

POINT BASIN ac. COEFF min in/hr cfs

H1 H1 5.85 0.05 35.7 0.30 1.58 0.48

H2 H2 11.52 0.05 56.2 0.59 1.18 0.70

TOTAL 17.37 0.05 0.89 1.18



Reunion Center
CORE Project #: 14-004

Prepared By: -LH

RATIONAL METHOD PEAK RUNOFF

100-YR STORM

SF-3 Rainfall Depth-Duration-Frequency (1-hr) = 2.53

-REFERENCE UDFCD Vol.1 EQ 5-1 & EQ 6-1

BASIN INFORMATON DIRECT RUNOFF

DESIGN DRAIN AREA 100YR RUNNOFF T(c) C x A I Q

POINT BASIN ac. COEFF min in/hr cfs

H1 H1 5.85 0.49 35.7 2.88 3.58 10.30

H2 H2 11.52 0.49 56.2 5.67 2.67 15.15

TOTAL 17.37 0.49 8.55 25.45



DESIGN 

POINT BASIN

AREA 

(AC)

5-Year 

RUNOFF 

(CFS)

100-Year 

RUNOFF 

(CFS)

H1 H1 5.85 0.48 10.30

H2 H2 11.52 0.70 15.15

Total 17.37 1.18 25.45

DIRECT RUNOFF

RUNOFF SUMMARY TABLE
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MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME Inlet C1.1 Inlet C2.1 Inlet D1.1

Site Type (Urban or Rural) URBAN URBAN URBAN

Inlet Application (Street or Area) STREET STREET STREET

Hydraulic Condition In Sump In Sump In Sump

Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT/Denver 13 Valley Grate

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs) 0.8 0.4 0.2

Major QKnown (cfs) 2.1 1.2 0.4

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

Minor Bypass Flow Received, Qb (cfs) 0.0 0.0 0.0

Major Bypass Flow Received, Qb (cfs) 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) 0.8 0.4 0.2

Major Total Design Peak Flow, Q (cfs) 2.1 1.2 0.4

Minor Flow Bypassed Downstream, Qb (cfs) N/A N/A N/A

Major Flow Bypassed Downstream, Qb (cfs) N/A N/A N/A

INLET MANAGEMENT



MHFD-Inlet, Version 5.02 (August 2022)

Worksheet Protected

INLET NAME

Site Type (Urban or Rural)

Inlet Application (Street or Area)

Hydraulic Condition

Inlet Type

USER-DEFINED INPUT

User-Defined Design Flows

Minor QKnown (cfs)

Major QKnown (cfs)

Bypass (Carry-Over) Flow from Upstream       

Receive Bypass Flow from:

Minor Bypass Flow Received, Qb (cfs)

Major Bypass Flow Received, Qb (cfs)

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)

Major Total Design Peak Flow, Q (cfs)

Minor Flow Bypassed Downstream, Qb (cfs)

Major Flow Bypassed Downstream, Qb (cfs)

INLET MANAGEMENT

Inlet D1.2 Inlet A6.1 Inlet A5.1 User-Defined

URBAN URBAN URBAN

STREET STREET STREET

In Sump In Sump On Grade

CDOT Type R Curb Opening CDOT Type R Curb Opening CDOT Type R Curb Opening

0.1 1.2 2.6

0.4 3.2 7.5

No Bypass Flow Received No Bypass Flow Received No Bypass Flow Received

0.0 0.0 0.0

0.0 0.0 0.0

0.1 1.2 2.6

0.4 3.2 7.5

N/A N/A 0.0

N/A N/A 0.0



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK =

Height of Curb at Gutter Flow Line HCURB = 4.50 inches

Distance from Curb Face to Street Crown TCROWN = 42.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.005 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 = 42.0 42.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.5 4.5 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)

Reunion Center Filing 1 - Amendment 2 - Basins

Inlet C1.1

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 4.50 4.50 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.4 4.4 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) = 5.00 5.00 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 0.20 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 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 = 2.5 2.5 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.8 2.1 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



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK =

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 19.0 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 = 19.0 19.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 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)

Reunion Center Filing 1 - Amendment 2 - Basins

Inlet C2.1

1



 

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 6.0 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) = 5.00 5.00 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 0.33 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 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 = 5.4 5.4 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.4 1.2 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



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.7 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 = 0.018

Height of Curb at Gutter Flow Line HCURB = 4.50 inches

Distance from Curb Face to Street Crown TCROWN = 12.0 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 12.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.5 4.5 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)

Reunion Center Filing 1 - Amendment 2 - Basins

Inlet D1.1

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.4 4.4 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.43 0.43

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.30 3.30

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat (see USDCM Figure ST-5) Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.39 0.39 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.69 0.69

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.2 1.2 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.2 0.4 cfs

CDOT/Denver 13 Valley Grate

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/Denver 13 Valley Grate

Override Depths

1



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.7 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 = 0.018

Height of Curb at Gutter Flow Line HCURB = 4.50 inches

Distance from Curb Face to Street Crown TCROWN = 12.0 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 12.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.5 4.5 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)

Reunion Center Filing 1 - Amendment 2 - Basins

Inlet D1.2

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 4.50 4.50 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.4 4.4 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) = 5.00 5.00 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 0.20 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 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 = 2.5 2.5 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.1 0.4 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



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 12.7 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 = 0.018

Height of Curb at Gutter Flow Line HCURB = 4.50 inches

Distance from Curb Face to Street Crown TCROWN = 12.0 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 12.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.5 6.2 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)

Reunion Center Filing 1 - Amendment 2 - Basins

Inlet A6.1

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 4.00 4.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.4 5.0 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) = 5.00 5.00 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 0.25 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 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 = 2.5 3.5 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.2 3.2 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



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 7.0 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 = 0.018

Height of Curb at Gutter Flow Line HCURB = 4.50 inches

Distance from Curb Face to Street Crown TCROWN = 12.0 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 = 0.010 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 12.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.5 6.2 inches

Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 4.7 15.1 cfs

Minor storm max. allowable capacity GOOD - greater than the design peak flow of 2.64 cfs on sheet 'Inlet Management'

Major storm max. allowable capacity GOOD - greater than the design peak flow of 7.47 cfs on sheet 'Inlet Management'

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)

Reunion Center Filing 1 - Amendment 2 - Basins

Inlet A5.1

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 4.0 4.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical min. value = 0.5) Cf (G) = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf (C) = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Total Inlet Interception Capacity Q = 2.6 7.4 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  

Capture Percentage = Qa/Qo C% = 100 99 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening
CDOT Type R Curb Opening

1



Scenario:  100-Year
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STORMCAD OUTPUT TABLES - REUNION CENTER FILING NO. 1, AMENDMENT NO. 2

5-Year Storm Event

Catchment Table - Time: 0.00 hours

Catchment 
Rational Flow

(cfs)

Catchment 
Intensity

(in/h)

Time of 
Concentration

(min)

Runoff 
Coefficient 
(Rational)

Area (User 
Defined)
(acres)

Outflow 
Element

Label

0.753.7275.3700.6200.320INL C1.1C1.1

0.403.4646.8700.6000.190INL C2.1C2.1

2.693.2118.5800.6201.340INL A5.1A5.1

1.232.69213.2500.7000.650INL-A6.1A-6.1

0.203.7995.0000.8600.060INL A7.2D1.1

0.143.7995.0000.5200.070INL A7.1D1.2

Conduit Table - Time: 0.00 hours

Energy 
Grade Line 

(Out)
(ft)

Energy 
Grade Line 

(In)
(ft)

Capacity 
(Full Flow)

(cfs)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade 

Line (In)
(ft)

Velocity
(ft/s)

Flow
(cfs)

Manning's 
n

Diameter
(in)

Slope 
(Calculated)

(ft/ft)

Length 
(Scaled)

(ft)

Invert 
(Stop)

(ft)

Invert 
(Start)

(ft)

Stop NodeStart NodeNotesLabel

5,224.395,224.394.705,224.375,224.382.241.230.01318.00.00219.85,223.315,223.33MH-A6.1INL-A6.118" RCPP-7

5,224.065,224.355.275,223.925,224.252.431.230.01318.00.00352.85,223.505,223.76MH-A6.2MH-A6.118" RCPP-8

5,223.135,223.894.975,222.985,223.802.321.200.01318.00.002326.15,222.575,223.30MH-A6.3MH-A6.218' RCPP-9

5,222.465,222.944.825,222.445,222.862.221.120.01318.00.002384.85,221.565,222.37MH A5.1MH-A6.318" RCPP-10

5,222.135,222.367.425,221.895,222.123.942.910.01318.00.00546.15,221.245,221.47STUB A1.1MH A5.118" RCPP-11

5,222.585,222.877.465,222.445,222.633.882.690.01318.00.00574.25,221.675,222.01MH A5.1INL A5.118" RCPP-20

5,222.375,222.437.155,222.265,222.332.620.750.01318.00.00518.65,221.945,222.00STUB C1.1INL C1.118" RCPP-21

5,221.875,222.147.475,221.795,222.072.240.400.01318.00.00526.35,221.565,221.83STUB C2.1INL C2.118" RCPP-22

5,221.985,221.9810.675,221.985,221.982.340.200.01318.00.01054.95,221.045,221.28INL A7.1INL A7.218" RCPP-23

5,221.985,221.985.175,221.985,221.981.650.330.01318.00.00244.25,220.865,220.94MH A.1INL A7.118" RCPP-24
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STORMCAD OUTPUT TABLES - REUNION CENTER FILING NO. 1, AMENDMENT NO. 2

5-Year Storm Event

Manhole Table - Time: 0.00 hours

Headloss 
Coefficient 
(Standard)

Headloss 
Method

Hydraulic 
Grade Line (In)

(ft)

Flow (Total 
Out)
(cfs)

Flow (Local 
from Inflow 
Collection)

(cfs)

Flow (Local 
Surface)

(cfs)

Elevation 
(Invert)

(ft)

Elevation (Rim)
(ft)

Label

0.050Standard5,222.642.690.002.695,222.015,226.07INL A5.1

1.020Standard5,221.980.330.000.145,220.805,228.47INL A7.1

0.050Standard5,221.980.200.000.205,221.285,228.54INL A7.2

0.050Standard5,222.330.750.000.755,222.005,226.84INL C1.1

0.050Standard5,222.070.400.000.405,221.835,226.95INL C2.1

0.050Standard5,224.381.230.001.235,223.095,226.57INL-A6.1

1.320Standard5,222.442.910.000.005,221.475,225.65MH A5.1

1.320Standard5,224.371.230.000.005,222.965,226.53MH-A6.1

0.100Standard5,223.811.200.000.005,222.735,226.62MH-A6.2

0.010Standard5,222.861.120.000.005,222.375,229.18MH-A6.3

Outfall Table - Time: 0.00 hours

Boundary 
Condition Type

Flow (Total 
Out)
(cfs)

Elevation 
(Invert)

(ft)

NotesLabel

Free Outfall0.745,221.94CONNECT TO EX STUBSTUB C1.1

Free Outfall0.395,221.56CONNECT TO EX STUBSTUB C2.1
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STORMCAD OUTPUT TABLES - REUNION CENTER FILING NO. 1, AMENDMENT NO. 2

100-Year Storm Event

Catchment Table - Time: 0.00 hours

Catchment 
Rational Flow

(cfs)

Catchment 
Intensity

(in/h)

Time of 
Concentration

(min)

Runoff 
Coefficient 
(Rational)

Area (User 
Defined)
(acres)

Outflow 
Element

Label

2.098.4065.4000.7700.320INL C1.1C1.1

1.147.8246.8700.7600.190INL C2.1C2.1

7.547.2538.5800.7701.340INL A5.1A5.1

3.236.08113.2500.8100.650INL-A6.1A-6.1

0.478.5815.0000.9000.060INL A7.2D1.1

0.448.5815.0000.7200.070INL A7.1D1.2

Conduit Table - Time: 0.00 hours

Energy 
Grade Line 

(Out)
(ft)

Energy 
Grade Line 

(In)
(ft)

Capacity 
(Full Flow)

(cfs)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade 

Line (In)
(ft)

Velocity
(ft/s)

Flow
(cfs)

Manning's 
n

Diameter
(in)

Slope 
(Calculated)

(ft/ft)

Length 
(Scaled)

(ft)

Invert 
(Stop)

(ft)

Invert 
(Start)

(ft)

Stop NodeStart NodeNotesLabel

5,224.975,224.984.705,224.925,224.931.833.230.01318.00.00219.85,223.315,223.33MH-A6.1INL-A6.118" RCPP-7

5,224.765,224.895.275,224.695,224.793.133.220.01318.00.00352.85,223.505,223.76MH-A6.2MH-A6.118" RCPP-8

5,224.455,224.744.975,224.405,224.692.983.160.01318.00.002326.15,222.575,223.30MH-A6.3MH-A6.218' RCPP-9

5,224.135,224.444.825,224.095,224.401.692.980.01318.00.002384.85,221.565,222.37MH A5.1MH-A6.318" RCPP-10

5,223.735,223.997.425,223.425,223.684.487.920.01318.00.00546.15,221.245,221.47STUB A1.1MH A5.118" RCPP-11

5,224.375,224.727.465,224.095,224.444.277.540.01318.00.00574.25,221.675,222.01MH A5.1INL A5.118" RCPP-20

5,222.695,222.757.155,222.495,222.563.512.090.01318.00.00518.65,221.945,222.00STUB C1.1INL C1.118" RCPP-21

5,222.105,222.377.475,221.965,222.233.061.140.01318.00.00526.35,221.565,221.83STUB C2.1INL C2.118" RCPP-22

5,224.005,224.0010.675,224.005,224.000.260.470.01318.00.01054.95,221.045,221.28INL A7.1INL A7.218" RCPP-23

5,224.005,224.005.175,224.005,224.000.470.840.01318.00.00244.25,220.865,220.94MH A.1INL A7.118" RCPP-24

Page 3 of 476 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-755-16667/26/2024

StormCAD
[10.03.04.53]Bentley Systems, Inc.  Haestad Methods Solution CenterReunion Center StormCAD Model MFW.stsw



STORMCAD OUTPUT TABLES - REUNION CENTER FILING NO. 1, AMENDMENT NO. 2

100-Year Storm Event

Manhole Table - Time: 0.00 hours

Headloss 
Coefficient 
(Standard)

Headloss 
Method

Hydraulic 
Grade Line (In)

(ft)

Flow (Total 
Out)
(cfs)

Flow (Local 
from Inflow 
Collection)

(cfs)

Flow (Local 
Surface)

(cfs)

Elevation 
(Invert)

(ft)

Elevation (Rim)
(ft)

Label

0.050Standard5,224.457.540.007.545,222.015,226.07INL A5.1

1.020Standard5,224.000.840.000.445,220.805,228.47INL A7.1

0.050Standard5,224.000.470.000.475,221.285,228.54INL A7.2

0.050Standard5,222.562.090.002.095,222.005,226.84INL C1.1

0.050Standard5,222.241.140.001.145,221.835,226.95INL C2.1

0.050Standard5,224.933.230.003.235,223.095,226.57INL-A6.1

1.320Standard5,224.097.920.000.005,221.475,225.65MH A5.1

1.320Standard5,224.923.220.000.005,222.965,226.53MH-A6.1

0.100Standard5,224.693.160.000.005,222.735,226.62MH-A6.2

0.010Standard5,224.402.980.000.005,222.375,229.18MH-A6.3

Outfall Table - Time: 0.00 hours

Boundary 
Condition Type

Flow (Total 
Out)
(cfs)

Elevation 
(Invert)

(ft)

NotesLabel

Free Outfall2.085,221.94CONNECT TO EX STUBSTUB C1.1

Free Outfall1.125,221.56CONNECT TO EX STUBSTUB C2.1
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Profile Report

Engineering Profile - A5 (Reunion Center StormCAD Model ACJ.stsw)

5,220.00

5,225.00

5,230.00

-0+50 0+00 0+50 1+00 1+50
Station (ft)

E
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v
a
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o

n
 (

ft
)

EGL

HGL

INL A5.1
Rim: 5,226.07 ft
Invert: 5,222.01 ft MH A5.1

Rim: 5,225.65 ft
Invert: 5,221.47 ft

STUB A1.1
Invert: 5,221.24 ft

P-106: 46.1 ft @ 0.005 ft/ft
Circle - 18.0 in Concrete

P-105: 67.3 ft @ 0.005 ft/ft
Circle - 18.0 in Concrete
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Profile Report

Engineering Profile - A5 (Reunion Center StormCAD Model ACJ.stsw)
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Station (ft)

E
le

v
a

ti
o

n
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INL A5.1
Rim: 5,226.07 ft
Invert: 5,222.01 ft MH A5.1

Rim: 5,225.65 ft
Invert: 5,221.47 ft

STUB A1.1
Invert: 5,221.24 ft

P-106: 46.1 ft @ 0.005 ft/ft
Circle - 18.0 in Concrete

P-105: 67.3 ft @ 0.005 ft/ft
Circle - 18.0 in Concrete
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Profile Report

Engineering Profile - A6 (Reunion Center StormCAD Model ACJ.stsw)

5,220.00

5,225.00

5,230.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00

Station (ft)

E
le

v
a
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o

n
 (

ft
)

EGL

HGL

MH-A6.1
Rim: 5,226.53 ft
Invert: 5,222.96 ft

MH-A6.5
Rim: 5,229.50 ft
Invert: 5,221.21 ft

MH-A6.2
Rim: 5,226.62 ft
Invert: 5,222.73 ft

MH A.1
Rim: 5,228.87 ft
Invert: 5,220.76 ft

INL-A6.1
Rim: 5,226.57 ft
Invert: 5,223.09 ft

INL A7.1
Rim: 5,228.47 ft
Invert: 5,220.80 ft

MH-A6.4
Rim: 5,229.10 ft
Invert: 5,221.40 ft

MH-A6.3
Rim: 5,227.40 ft

Invert: 5,222.31 ft

P-115: 10.0 ft @ 0.002 ft/ft
Circle - 18.0 in P-114: 39.3 ft @ 0.003 ft/ft

Circle - 18.0 in 

P-112: 309.5 ft @ 0.002 ft/ft

Circle - 18.0 in 

P-113: 76.0 ft @ 0.003 ft/ft
Circle - 18.0 in 

P-110(2): 33.0 ft @ 0.002 ft/ft

Circle - 18.0 in 

P-110(1): 68.8 ft @ 0.002 ft/ft

Circle - 18.0 in 

P-111: 15.0 ft @ 0.003 ft/ft

Circle - 18.0 in 
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Profile Report

Engineering Profile - A6 (Reunion Center StormCAD Model ACJ.stsw)

5,220.00

5,225.00

5,230.00
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Station (ft)
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n
 (

ft
)

EGL

HGL

MH-A6.1
Rim: 5,226.53 ft
Invert: 5,222.96 ft

MH-A6.5
Rim: 5,229.50 ft
Invert: 5,221.21 ft

MH-A6.2
Rim: 5,226.62 ft
Invert: 5,222.73 ft

MH A.1
Rim: 5,228.87 ft
Invert: 5,220.76 ft

INL-A6.1
Rim: 5,226.57 ft
Invert: 5,223.09 ft

INL A7.1
Rim: 5,228.47 ft
Invert: 5,220.80 ft

MH-A6.4
Rim: 5,229.10 ft
Invert: 5,221.40 ft

MH-A6.3
Rim: 5,227.40 ft

Invert: 5,222.31 ft

P-115: 10.0 ft @ 0.002 ft/ft
Circle - 18.0 in P-114: 39.3 ft @ 0.003 ft/ft

Circle - 18.0 in 

P-112: 309.5 ft @ 0.002 ft/ft

Circle - 18.0 in 

P-113: 76.0 ft @ 0.003 ft/ft
Circle - 18.0 in 

P-110(2): 33.0 ft @ 0.002 ft/ft

Circle - 18.0 in 

P-110(1): 68.8 ft @ 0.002 ft/ft

Circle - 18.0 in 

P-111: 15.0 ft @ 0.003 ft/ft

Circle - 18.0 in 
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Profile Report

Engineering Profile - A7 (Reunion Center StormCAD Model ACJ.stsw)
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Invert: 5,220.80 ft

INL A7.2
Rim: 5,228.54 ft
Invert: 5,221.28 ft

P-47: 23.2 ft @ 0.010 ft/ftCircle - 18.0 in 
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Profile Report

Engineering Profile - A7 (Reunion Center StormCAD Model ACJ.stsw)
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Rim: 5,228.47 ft
Invert: 5,220.80 ft

INL A7.2
Rim: 5,228.54 ft
Invert: 5,221.28 ft

P-47: 23.2 ft @ 0.010 ft/ftCircle - 18.0 in 
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Profile Report

Engineering Profile - C1 (Reunion Center StormCAD Model ACJ.stsw)
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Rim: 5,226.84 ft
Invert: 5,222.00 ft

STUB C1.1
Rim: 5,227.13 ft
Invert: 5,221.94 ft

P-101: 13.0 ft @ 0.005 ft/ft
 Concrete
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Profile Report

Engineering Profile - C1 (Reunion Center StormCAD Model ACJ.stsw)
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STUB C1.1
Rim: 5,227.13 ft
Invert: 5,221.94 ft

P-101: 13.0 ft @ 0.005 ft/ft
 Concrete
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Profile Report

Engineering Profile - C2 (Reunion Center StormCAD Model ACJ.stsw)
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P-102: 53.4 ft @ 0.005 ft/ft
 Concrete
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Profile Report

Engineering Profile - C2 (Reunion Center StormCAD Model ACJ.stsw)
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 Concrete
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Profile Report

Engineering Profile - A1.1 (Reunion Center StormCAD Model MFW.stsw)
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Rim: 5,226.62 ft
Invert: 5,222.73 ft

INL-A6.1
Rim: 5,226.57 ft
Invert: 5,223.09 ft

MH-A6.1
Rim: 5,226.53 ft
Invert: 5,222.96 ft

MH A5.1
Rim: 5,225.65 ft
Invert: 5,221.47 ft

MH-A6.3
Rim: 5,229.18 ft
Invert: 5,222.37 ft

P-7: 10.0 ft @ 0.002 ft/ft

Circle - 18.0 in P-10: 384.8 ft @ 0.002 ft/ft

Circle - 18.0 in 

P-9: 326.1 ft @ 0.002 ft/ft

Circle - 18.0 in 

P-8: 103.1 ft @ 0.003 ft/ft

Circle - 18.0 in 
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AMENDMENT #2 TO
PRELIMINARY DRAINAGE REPORT

FOR
REUNION CENTER - VILLAGE 1

November 6, 2023

Prepared For:
Reunion Metropolitan District
17910 East Parkside Drive North
Commerce City, Colorado 80022

Contact: Matt Urkoski

Prepared By:
JR ENGINEERING, LLC

7200 S Alton Way, Suite C400
Centennial, Colorado 80112

(303) 740-9393
Contact: Aaron Clutter, PE

Project No. 14421.49

 X:\1440000.all\1442149\Word\Reports\Drainage\Village 1 Preliminary Drainage Report Amendment  - 2\1442149 Reunion Village 1
Preliminary Drainage Report Amendment 2 - 2023-11-03.docx



DocuSign Envelope ID: 73C2843A-1F06-465E-AF0C-4AE159CF9C54

MAJOR STORMMINOR STORM

FROM: AMENDMENT #2 TO PRELIMINARY
DRAINAGE REPORT FOR REUNION
CENTER - VILLAGE 1,
JR ENGINEERING, NOVEMBER 6, 2023



A Westrian Company

EX & PROP CONDITIONS T-88 OUTFALL DRAINAGE MAP
REUNION VILLAGE 1 PDR - AMENDMENT 2
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PLAN SET DESCRIPTION
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A Westrian Company

REUNION VILLAGE 1
PRELIMINARY DRAINAGE REPORT - AMENDMENT #2

 OVERALL DRAINAGE PLAN 
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Subdivision: Reunion
Project Name: Reunion Village 1 PDR - Amendment 2
Project No.: 14421.49
Calculated By: AHC
Date: 11/1/2023

WQCV =

𝑎

(0.91I3 − 1.19I2 + 0.78

𝐼

)
Water Quality Capture Volume Calculation - Pond 105

Basin Acreage Percent WQCV WQCV
(ac) Impervious (in) (ac-ft)

1 22.93 75.0% 0.300 0.572
2 24.26 54.5% 0.219 0.443

3a 21.55 60.6% 0.238 0.428
4a 22.80 73.8% 0.293 0.557
4b 16.52 65.7% 0.257 0.354
4c 17.93 66.2% 0.259 0.387
4d 7.97 65.9% 0.258 0.171
5a 25.15 2.0% 0.015 0.032
5c 12.31 96.0% 0.457 0.469
A1 3.76 100.0% 0.500 0.157
A2 5.91 100.0% 0.500 0.246
B1 4.50 100.0% 0.500 0.188
B2 4.05 100.0% 0.500 0.169
B3 6.67 100.0% 0.500 0.278

105 3.12 100.0% 0.500 0.130
TOTAL 199.43 64.50% 0.276 4.580 Total WQCV in Pond 105 (ac-ft) based on Amendment 2 land use and drainage patterns.

Legend:
Direct Discharge: WQCV in Pond 105
Onsite Detention for Peak Attenuation Only: WQCV provided in Pond 105

Pond 105 As-Built WQCV: 5.92 ac-ft Based on the Spillway Elev from Approved Pond 105 Pond Certification Letter; December 6, 2018. Field Surveyed June 19, 2018

Remaining WQCV: 1.340 ac-ft

Po
nd

 1
05

 T
rib

ut
ar

y 
Ar

ea

The WQCV is relatively constant across the metropolitan Denver area, and is set at 0.60 inches.
For SWMM Routing, assume the WQCV total precipitation depth occurs over a period of one hour per UDFCD Vol 3.

Pond 105 Original Design 195.67 79.36% 0.324 5.289 From Final Drainage Report for Reunion District Infrastructure - Conversion
of 104th Avenue Retention Pond; July 31 2017

cjustice
Text Box
FROM: AMENDMENT #2 TO PRELIMINARY DRAINAGE REPORT FOR REUNION CENTER - VILLAGE 1,
JR ENGINEERING, NOVEMBER 6, 2023



Subdivision: Reunion Project Name: Reunion Village 1 PDR - Amendment 2
Location: Commerce City Project No.: 14421.49

By: AHC
Volume=1/3 x Depth x (A+B+(A*B)^0.5) Checked By: 0
A - Upper Surface Date: 11/1/23
B - Lower Surface

Stage Stage Elevation Stage Surface Area Stage Volume Cumulative Volume Cumulative Volume

(square feet) (cubic feet) (cubic feet) (acre feet)

0.00 5205.10 187 0 0 0.00

0.90 5206.00 2,790 1,110 1,110 0.03

1.90 5207.00 10,101 6,067 7,177 0.16

2.90 5208.00 21,002 15,223 22,400 0.51

3.90 5209.00 33,725 27,114 49,514 1.14

4.90 5210.00 43,172 38,351 87,865 2.02

5.90 5211.00 52,978 47,991 135,856 3.12

6.90 5212.00 62,903 57,870 193,726 4.45

7.65 5212.75 110,443 64,174 257,900 5.92 As-Built Spillway Elevation = 5212.75

Volume (acre feet) Water Surface Elevation Stage (ft)

5.289 5212.43 7.33 (from Final Drainage Report for Reunion District Infrastructure - Conversion of 104th Avenue Retention Pond; July 31 2017)

5.92 5212.76 7.66 (based on the Spillway Elev from Approved Pond 105 Pond Certification Letter; December 6, 2018. Field Surveyed June 19, 2018)

4.58 5212.07 6.97 (based on the Amendment 2 drainage basin updates contributing flows to WQ Pond 105. Amend. 2 Design WQCV = 4.58 ac-ft)

As-Built Water Quality
Amendment 2 Design Water Quality

AS-BUILT POND 105 VOLUME CALCULATIONS

As-Built Pond 105 - Volume Check

Original Design Water Quality

X:\1440000.all\1442149\Excel\Drainage\Village 1 Preliminary Drainage Report Amendment #2\Pond 105 WQCV Calcs - Updated for Amendment 2\1442149 Pond 105 WQCV Calc Check - Amendment 2.xlsm Page 1 of 1   11/3/2023
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FINAL DRAINAGE REPORT
FOR

REUNION CENTER – DUET & COMMERCIAL PHASE
DISTRICT INFRASTRUCTURE

July 10, 2024

Prepared For:
Reunion Metropolitan District
17910 East Parkside Drive North
Commerce City, Colorado 80022

Contact: Matt Urkoski

Prepared By:
JR ENGINEERING, LLC

7200 S Alton Way, Suite C400
Centennial, Colorado 80112

(303) 740-9393
Contact: Aaron Clutter, PE

Project No. 14421.49
X:\1440000.all\1442149\Word\Reports\Drainage\Duets Phase Final Drainage Report\1442149 Duets Drainage Report.docx



A Westrian Company

REUNION CENTER-DUET & COMMERCIAL PHASE

PROPOSED INTERIM CONDITIONS
 
 
 

DISTRICT IMPROVEMENTS FINAL DRAINAGE PLAN

7/10/24
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Subdivision: Reunion Center Project Name: Reunion Duets
Location: Commerce City Project No.:

By:
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Date:

Detention Pond 108a

Conceptual Pond Stage-Storage-Discharge from UD-Detention 4.06

Pond Imperviousness = 65.7%

Pond Acreage = 16.69 ac

Stage Area Area
(ft)  (sq ft) (Acre)  (cubic ft)  (ac-ft)

5214.58 0.00 0 0.000 0 0.000
5214.75 0.17 53 0.001 4 0.000
5215.00 0.42 213 0.005 37 0.001
5216.00 1.42 3,848 0.088 2,084 0.048
5217.00 2.42 8,328 0.191 8,187 0.188
5218.00 3.42 10,010 0.230 17,361 0.399

5-YR WSEL: 5218.02 3.44 10,051 0.231 17,562 0.403
5219.00 4.42 11,786 0.271 28,265 0.649
5220.00 5.42 13,662 0.314 40,995 0.941
5221.00 6.42 15,649 0.359 55,657 1.278
5222.00 7.42 17,735 0.407 72,356 1.661

100-YR WSEL: 5222.52 7.94 19,218 0.441 81,966 1.882
SPILLWAY CREST: 5223.00 8.42 20,578 0.472 91,517 2.101

5224.00 9.42 21,876 0.502 112,746 2.588
5225.00 10.42 24,187 0.555 135,786 3.117

Detention Pond 108b
Conceptual Pond Stage-Storage-Discharge from UD-Detention 4.06

Pond Imperviousness= 66.5%
Pond Acreage= 40.86 ac

Stage Area Area
[ft] (sq ft) (Acre) (cubic ft) (ac-ft)

5213.33 0.00 0 0.000 0 0.000
5213.50 0.17 55 0.001 5 0.000
5214.00 0.67 455 0.010 134 0.003
5215.00 1.67 3,624 0.083 2,186 0.050
5216.00 2.67 10,248 0.235 9,148 0.210
5217.00 3.67 16,223 0.372 22,407 0.514

5-YR WSEL: 5217.19 3.86 17,025 0.391 25,567 0.587
5218.00 4.67 20,358 0.467 40,714 0.935
5219.00 5.67 24,941 0.573 63,382 1.455
5220.00 6.67 29,368 0.674 90,554 2.079
5221.00 7.67 33,891 0.778 122,201 2.805
5222.00 8.67 38,502 0.884 158,416 3.637

100-YR WSEL: 5222.30 8.97 39,958 0.917 170,188 3.907
SPILLWAY CREST: 5222.28 8.95 39,814 0.914 168,991 3.879

5224.00 10.67 49,810 1.143 245,909 5.645
5225.00 11.67 55,019 1.263 298,344 6.849

V5 V100 d5 d100 Q5 Q100

(ac) (ac-ft) (ac-ft) (ft) (ft) (cfs) (cfs)
108a 16.69 65.7% 0.401 1.882 3.44 7.94 5.5 8.5
108b 40.86 66.5% 0.587 3.889 3.86 8.95 21.1 33.6

Elev

32.98
33.59
33.53
36.82
38.59

21.08
23.51
26.20
28.64
30.89

Elev

Pond Tributary Areas

Cumulative Volume Total Outflow
 (cfs)

14421.49

11/28/23
KAU
WJL

Detention Pond 108a Stage-Storage Table

0.00
0.11
0.59
3.42
4.59

Tributary Area % Impervious

5.52

6.31
7.01
7.65
8.24

Cumulative Volume
Total Outflow

0.00
0.21
2.51

12.31
16.89
20.47

5.53

8.53

9.31

Detention Pond 108b Stage-Storage Table

8.79

9.80

Stored Volume Stage Pond Release Rate
Detention Pond Parameters Summary Table

Pond
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Subdivision: Reunion Center Project Name: Reunion Duets
Location: Commerce City Project No.: 14421.49

Calculated By: WJL
Checked By: KAU

Date: 11/28/23

Basin
Area
(ac) % Imp.

Off-Site Sub-Basins Total 1.92 73.6%
Proposed Detention Pond 108a Sub-Basins Total 16.69 65.7%
Proposed Detention Pond 108b Sub-Basins Total 40.86 66.5%

Total 59.46 70.0%

WQCV Drain Time (hr): 40
Coefficient, a (Table 3-2): 1.0

WQCV (in): 0.28

Detention Pond Tributary Areas

Per the Preliminary Drainage Report for Reunion
Center – Village 1 WQCV (ac-ft):

1.431

1.363Updated WQCV (ac-ft) per this report:

X:\1440000.all\1442149\Excel\Drainage\Duets Phase\1442149 Duets Phase Final Drainage_Calcs_v2.07.xlsm Page 1 of 1   11/29/2023



Project:

Basin ID:

Depth Increment = 1.00 ft

Watershed Information Flood Control Only Media Surface -- 0.00 -- -- -- 0 0.000

Selected BMP Type = No BMP 5214.75 -- 0.17 -- -- -- 55 0.001 4 0.000

Watershed Area = 16.69 acres 5215 -- 0.42 -- -- -- 217 0.005 37 0.001

Watershed Length = 900 ft 5216 -- 1.42 -- -- -- 3,848 0.088 2,045 0.047
Watershed Length to Centroid = 350 ft 5217 -- 2.42 -- -- -- 8,328 0.191 8,103 0.186

Watershed Slope = 0.03 ft/ft 5218 -- 3.42 -- -- -- 10,010 0.230 17,261 0.396
Watershed Imperviousness = 65.7% percent 5219 -- 4.42 -- -- -- 11,786 0.271 28,147 0.646

Percentage Hydrologic Soil Group A = 0.0% percent 5220 -- 5.42 -- -- -- 13,662 0.314 40,859 0.938
Percentage Hydrologic Soil Group B = 100.0% percent 5221 -- 6.42 -- -- -- 15,649 0.359 55,501 1.274

Percentage Hydrologic Soil Groups C/D = 0.0% percent 5222 -- 7.42 -- -- -- 17,735 0.407 72,179 1.657
Target WQCV Drain Time = N/A hours 5223 -- 8.42 -- -- -- 20,578 0.472 91,517 2.101

Location for 1-hr Rainfall Depths = Commerce City - Civic Center 5224 -- 9.42 -- -- -- 21,876 0.502 112,528 2.583
5225 -- 10.42 -- -- -- 24,187 0.555 135,544 3.112

-- -- -- --
Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.357 acre-feet acre-feet -- -- -- --
Excess Urban Runoff Volume (EURV) = 1.199 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.84 in.) = 0.666 acre-feet inches -- -- -- --
5-yr Runoff Volume (P1 = 1.12 in.) = 0.941 acre-feet inches -- -- -- --

10-yr Runoff Volume (P1 = 1.37 in.) = 1.240 acre-feet inches -- -- -- --
25-yr Runoff Volume (P1 = 1.75 in.) = 1.787 acre-feet inches -- -- -- --
50-yr Runoff Volume (P1 = 2.08 in.) = 2.227 acre-feet inches -- -- -- --

100-yr Runoff Volume (P1 = 2.43 in.) = 2.741 acre-feet inches -- -- -- --
500-yr Runoff Volume (P1 = 3.35 in.) = 4.011 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 0.658 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.931 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.242 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 1.495 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 1.644 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.851 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (5-year) = 0.931 acre-feet -- -- -- --

Zone 2 Volume (100-year - Zone 1) = 0.921 acre-feet -- -- -- --
Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 1.851 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = N/A ft 3 -- -- -- --
Initial Surcharge Depth (ISD) = N/A 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)

MHFD-Detention, Version 4.06 (July 2022)
Reunion Duets Development

Pond 108a - Duets Site

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)

1442149 Duets MHFD-Detention_v4 06 - Pond 108a.xlsm, Basin 9/14/2023, 2:35 PM



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
5.39 Zone 1 (5-year) 5.39 Zone 1 (5-year)
7.88 Zone 2 (100-year) 7.88 Zone 2 (100-year)
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 (5-year) 5.39 0.931 Circular Orifice

Zone 2 (100-year) 7.88 0.921 Weir&Pipe (Restrict)

Zone 3
Total (all zones) 1.851

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

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

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Centroid of Lowest Orifice = N/A ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft2

Depth at top of Zone using Orifice Plate = 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 ft2

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
Zone 1 Circular Not Selected Zone 1 Circular Not Selected

Invert of Vertical Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 1.07 ft2

Depth at top of Zone using Vertical Orifice = 5.60 ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.58 feet
Vertical Orifice Diameter = 14.00 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 Zone 2 Weir Not Selected Zone 2 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 4.00 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.25 feet
Overflow Weir Front Edge Length = 5.00 feet Overflow Weir Slope Length = 5.15 feet

Overflow Weir Grate Slope = 4.00 H:V Grate Open Area / 100-yr Orifice Area = 28.22
Horiz. Length of Weir Sides = 5.00 feet Overflow Grate Open Area w/o Debris = 17.94 ft2

Overflow Grate Type = Type C Grate Overflow Grate Open Area w/ Debris = 8.97 ft2

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 2 Restrictor Not Selected Zone 2 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.17 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.64 ft2

Outlet Pipe Diameter = 18.00 inches Outlet Orifice Centroid = 0.34 feet
Restrictor Plate Height Above Pipe Invert = 7.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.35 N/A radians

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

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

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

Max Ponding Depth of Target Storage Volume = 7.94 feet Discharge at Top of Freeboard = 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 0.84 1.12 1.37 1.75 2.08 2.43 3.35

CUHP Runoff Volume (acre-ft) = 0.357 1.199 0.666 0.941 1.240 1.787 2.227 2.741 4.011
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.666 0.941 1.240 1.787 2.227 2.741 4.011
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.2 0.5 4.7 14.9 21.3 29.2 47.1

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.03 0.28 0.89 1.28 1.75 2.82

Peak Inflow Q (cfs) = N/A N/A 14.6 20.6 26.9 41.9 53.0 63.2 91.7
Peak Outflow Q (cfs) = 5.3 7.5 4.9 5.5 6.1 7.3 7.9 8.53 9.6

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 10.5 1.3 0.5 0.4 0.3 0.2
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 Outlet Plate 1

Max Velocity through Grate 1 (fps) = N/A -0.26 N/A N/A -0.2 -0.3 -0.3 -0.3 -0.3
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 2 2 3 3 4 4 5 6
Time to Drain 99% of Inflow Volume (hours) = 1 3 2 3 3 4 5 5 7

Maximum Ponding Depth (ft) = 3.24 6.20 2.74 3.44 4.17 5.80 6.77 7.94 10.11
Area at Maximum Ponding Depth (acres) = 0.22 0.35 0.20 0.23 0.26 0.33 0.38 0.44 0.54

Maximum Volume Stored (acre-ft) = 0.358 1.200 0.249 0.401 0.580 1.060 1.403 1.882 2.942

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)

Reunion Duets Development
Pond 108a - Duets Site

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)

1442149 Duets MHFD-Detention_v4 06 - Pond 108a.xlsm, Outlet Structure 9/14/2023, 2:35 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) 1 2 1

Count_WQPlate = 0 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) 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 325
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 275

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 621
Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 345

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 418 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 581

WQ Plate Flow at 100yr depth = 0.00 0.97(diameter = 1-1/8 inches) 50 Year 678
CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 795 1 Z1_Boolean
n*Cdw #1 = 0.32 1.20(diameter = 1-1/4 inches) 500 Year 1012 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 1 1 2

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 2 0 Max Depth
VertOrifice1 Q at 100yr depth = 13.96 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 2 0 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 0 Spillway
Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval
CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain
COUNTA_6 (EURV Weir Only)= 1 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 12.00 130,000 10

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 0.00 0.00 1.67
0:15:00 0.00 0.00 1.02 2.98 4.41 3.49 5.08 5.34 8.46
0:20:00 0.00 0.00 7.07 9.95 12.40 8.73 10.88 12.40 18.36
0:25:00 0.00 0.00 14.13 20.59 26.89 18.49 23.35 26.49 43.39
0:30:00 0.00 0.00 14.62 19.91 26.57 41.89 53.05 63.20 91.71
0:35:00 0.00 0.00 11.11 14.98 19.76 38.85 48.30 61.39 87.92
0:40:00 0.00 0.00 8.49 11.09 14.45 32.13 39.70 49.38 70.44
0:45:00 0.00 0.00 5.98 8.21 10.79 23.67 29.25 38.62 55.19
0:50:00 0.00 0.00 4.33 6.27 7.83 18.95 23.42 30.06 42.94
0:55:00 0.00 0.00 3.30 4.67 6.02 12.95 16.09 22.24 31.88
1:00:00 0.00 0.00 2.89 4.04 5.33 9.51 11.92 17.56 25.43
1:05:00 0.00 0.00 2.75 3.80 5.13 7.97 10.09 15.62 22.76
1:10:00 0.00 0.00 2.31 3.71 5.06 6.36 7.97 10.86 16.14
1:15:00 0.00 0.00 2.08 3.38 5.05 5.55 6.90 8.39 12.71
1:20:00 0.00 0.00 1.95 3.04 4.46 4.48 5.55 5.84 8.77
1:25:00 0.00 0.00 1.87 2.85 3.71 3.96 4.89 4.50 6.69
1:30:00 0.00 0.00 1.83 2.75 3.28 3.30 4.01 3.68 5.43
1:35:00 0.00 0.00 1.81 2.69 3.03 2.95 3.56 3.31 4.85
1:40:00 0.00 0.00 1.81 2.27 2.89 2.77 3.32 3.18 4.63
1:45:00 0.00 0.00 1.81 2.06 2.81 2.68 3.20 3.13 4.55
1:50:00 0.00 0.00 1.81 1.93 2.80 2.65 3.15 3.13 4.55
1:55:00 0.00 0.00 1.40 1.86 2.66 2.63 3.13 3.13 4.55
2:00:00 0.00 0.00 1.18 1.71 2.32 2.63 3.13 3.13 4.55
2:05:00 0.00 0.00 0.64 0.93 1.27 1.43 1.70 1.70 2.47
2:10:00 0.00 0.00 0.34 0.51 0.68 0.79 0.93 0.93 1.35
2:15:00 0.00 0.00 0.16 0.26 0.34 0.40 0.47 0.47 0.68
2:20:00 0.00 0.00 0.07 0.12 0.15 0.18 0.22 0.21 0.31
2:25:00 0.00 0.00 0.02 0.03 0.04 0.05 0.06 0.06 0.08
2:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN
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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 0 0.000 0 0.000 0.00

0.17 53 0.001 4 0.000 0.11

0.42 213 0.005 37 0.001 0.59

1.42 3,848 0.088 2,084 0.048 3.42

2.42 8,328 0.191 8,187 0.188 4.59

3.42 10,010 0.230 17,361 0.399 5.52
3.44 10,051 0.231 17,562 0.403 5.53

4.42 11,786 0.271 28,265 0.649 6.31
5.42 13,662 0.314 40,995 0.941 7.01

6.42 15,649 0.359 55,657 1.278 7.65
7.42 17,735 0.407 72,356 1.661 8.24
7.94 19,218 0.441 81,966 1.882 8.53

8.42 20,578 0.472 91,517 2.101 8.79

9.42 21,876 0.502 112,746 2.588 9.31
10.42 24,187 0.555 135,786 3.117 9.80

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage
Description

MHFD-Detention, Version 4.06 (July 2022)

5-YR WSEL: 5218.02
5219.00

5221.00

100-YR WSEL: 5222.52

5224.00

5214.58

5214.75
5215.00
5216.00
5217.00
5218.00

5220.00

SPILLWAY CREST: 5223.00

5225.00

5222.00

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).

1442149 Duets MHFD-Detention_v4 06 - Pond 108a.xlsm, Outlet Structure 9/14/2023, 2:35 PM
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SITE BENCHMARK:
THE BENCHMARK USED FOR THIS SITE IS ADAMS COUNTY CONTROL
POINT 95.0186, BEING A 3-1/4" ALUMINUM CAP STAMPED "95.0186 1995"
SET IN CONCRETE, LOCATED NORTHWEST OF THE INTERSECTION OF
CHAMBERS ROAD AND EAST 112TH AVENUE, 157' NORTH OF THE
CENTER LINE OF EAST 112TH AVENUE, AND 30' WEST OF THE CENTER
LINE OF CHAMBERS ROAD, WITH AN ELEVATION OF 5143.89 (NAVD 1988
USFT).
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