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Certification 

 

This report for the drainage design of 3550 Chambers Road was prepared by me (or under my 
supervision) in accordance with the provisions of the Aurora Water Storm Drainage Design and Technical 
Criteria Manual and was designed to comply with the provisions thereof. I understand that the City of 
Aurora does not, and will not, assume liability for drainage facilities designed by others. 
 
 
 
 
 
 
 
 
 
By: David A. Carpenter, PE 
Licensed Professional Engineer 
State of Colorado 
No. 40140 

 

 

*Advisory Note: PDR approval is required prior to Civil Plan Approval. 
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A. INTRODUCTION 

Location 

a. The project site is known as 3550 Chambers Road and is bounded on the west by Chambers 

Road, the east by Helena Street, the north by East 35th Avenue, and the south by East 33rd 

Place. More specifically, it is unplatted land located in the Northwest ¼ Section 29, Township 

3 South, Range 66 West, of the Sixth Principal Meridian, City of Aurora, County of Adams, 

State of Colorado (Site). 

b.  There are no major drainageways or facilities within or adjacent to the site. 

 

Proposed Development 

a. The Site is currently vacant and approximately 4.2 acres in site. Approximately 0.7 acres will 

be dedicated as right-of-way for E. 33rd Place, E. 35th Avenue, and Helena Street, leaving 

approximately 3.5 acres for on-site development. The adjacent half-street cross-sections of 
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E. 33rd Place, E. 35th Avenue, and Helena Street will be constructed with the overall 

development. Internal to the site, three structures of differing use are proposed with 

associated parking, landscaping, and utilities. The westernmost building will be a restaurant, 

the central building will be a hotel, and the easternmost building will be a convention center 

and daycare. 

Changes to MDR 

a. No changes to the MDR are proposed. 

b. No conditional approval comments are noted on the MDR. 

Variances 

a. No variances have been requested. 

B. Historic Drainage 

Description of Property and Drainage Basin 

a. The proposed site is Unplatted and as stated in the Drainage Report for Chambers Road 

From Smith Road to I-70 (Master Drainage Report) by the City of Aurora (EDN #860101) and 

is a portion of the Sand Creek Drainage Basin. The proposed site is located within the 

northern portion of basin B-8 of the Chambers RD., Smith to I-70 Drainage Map by the City of 

Aurora Engineering Division. The Master Drainage Report and Map can be seen in Appendix 

C.  

 

The existing site generally consists of vacant area with native grasses and vegetation. The 

existing slope condition for the site is 2-25% on average from southeast to northwest toward 

the intersection of Chambers and East 35th. From there, site flows will be directed north 

along Chambers where they will be directed toward Existing Concrete Channel located at the 

intersection of East 38th Avenue and Chambers Road.  

 

On-site soils consist of Ascalon sandy loam and are classified as Group B as shown in the 

National Soil Survey report for this site that can be seen in Appendix A. The imperviousness 

of the existing site is 2%. 

 

b. The FEMA Map (08005C0043K) dated December 17, 2010, show that the proposed site is 

located within Zone X. The FEMA Firmette can be found in Appendix A. No major 

drainageways are located within or adjacent to the proposed site.  

 

c. No existing irrigation facilities are located within or adjacent to the proposed site. 

 

d. The existing site is raised above all surrounding roadways. No off-site basins are tributary to 

the existing site. 
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e. The proposed on-site detention pond will have one outfall located north of the site within 

the Chambers R.O.W. and will restrict flows to the allowable 0.5 CFS/Acre as stated in the 

Drainage Report for Chambers Road From Smith Road to I-70 (EDN # 860101) by City of 

Aurora Engineering Design Section.  

 

f. No major drainageway planning studies have been provided nor can any be found at the 

time of this report.  

C. Design Criteria 

Hydrologic Criteria 

All infrastructure will be designed and built in accordance with the criteria outlined in the Aurora 

Storm Drainage Design and Technical Criteria Manual (Aurora SDDTC) and the Urban Storm 

Drainage Criteria Manual (USDCM). All storm infrastructure will be designed such that major storm 

flow depths will not exceed 1 foot and minor storm depths will be within curb height. Inlet 

calculations can be viewed in Appendix B. Mile High Flood District (MHFD) USDCM Volumes 1, 2, and 

3 were used as the design criteria for hydrologic and hydraulic infrastructure design in the drainage 

calculations for the proposed site. 

 

a. The USDCM Volume 2 and Aurora SDDTC design guidelines state that the following are the 

return frequencies of the minor and major storms. 

Minor Storm: 2-Year 

Major Storm: 100-Year 

b. The design storms have been evaluated as 60-minute rainfall depths taken from NOAA Atlas 

14 (found in Appendix A) are as follows: 

Minor Storm: 0.855 inches  

Major Storm: 2.44 inches 

c. The project site is less than 90 acres in size; therefore, the Rational Method (i.e., Q=CiA) was 

used to estimate the excess existing (historic) and developed runoff.  

Where: 

Q = peak discharge (cfs) 

C = runoff coefficient taken from Table 1 from the Aurora SDDTC 

I = rainfall intensity (inches/hour) 

A = drainage basin area (acres) 

The existing and developed runoff coefficients were calculated using the Aurora SDDTC and 

provide coefficient values for varying pervious and impervious areas. The Aurora SDDTC 

Table 1 used for this calculation can be found in Appendix B. 

The rainfall intensity data used is from the NOAA Precipitation Frequency Data Server (PFDS). 
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See Appendix B for Rational Method Flow Calculation worksheet. 

d. The Water Quality (WQ)/EURV volume computation was calculated using the MHFD 

Detention Worksheet. All storm sewer pipes will be analyzed using StormCAD utilizing time 

of concentration and area multiplied by coefficient values obtained from the Rational 

Method calculation workbook provided by MHFD. All routing for storm sewer infrastructure 

will be calculated using StormCAD. All Hydrologic calculations can be found in Appendix B. 

All storm infrastructure will be designed to convey the 100-year (Major Storm) Storm event.  

 

e. No other design criteria is noted at this time. 

Hydraulic Criteria 

a. Closed conduits will be designed to convey the 2-year storm event keeping the hydraulic 

grade line (HGL) within the pipe diameter and the 100-year storm event HGL under the 

finished surface. 

 

According to the Existing Drainage Report for the proposed area, the criteria for detention 

facility sizing is listed as 0.5 CFS/Acre. The system as designed has a flow limitation rather 

than an impervious or “C” value limitation. The calculation method used for WQ, EURV, and 

100-year detention is the use of the MHFD Detention Spreadsheet provided via the MHFD 

website.  

 

b. The Water Quality (WQ)/EURV volume computation was calculated using the MHFD 

Detention Worksheet. All storm sewer pipes will be analyzed using StormCAD utilizing time 

of concentration and area multiplied by coefficient values obtained from the Rational 

Method calculation workbook provided by MHFD. All routing for storm sewer infrastructure 

will be calculated using StormCAD. All Hydrologic calculations can be found in Appendix B. 

All storm infrastructure will be designed to convey the 100-year (Major Storm) Storm event.  

 

c. No drainage way or corridors are proposed with the construction of this project. 

 

d. The entire project is located within FEMA Zone X, and shows that there is no floodway or 

floodplain impacting the design of this project.  

 

e. The proposed interior site is Private. Included with the design of this project are the 

construction of public roadway, storm sewer, water and sanitary sewer.  

 

f. No temporary stormwater infrastructure is proposed at this time. 

 

g. MHFD Detention, rational workbook, and inlet spreadsheets were utilized in the design of 

this site along with StormCAD for pipe flows and routing. 

 

h. No other sources utilized in design.  
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D. Drainage Plan 

General Concept 

a. The proposed site drainage patterns have been designed such that flows on-site will drain to 

the north or the south. Splitting the site into two outfalls that will drain toward the proposed 

Detention Pond. The existing site is higher in elevation than the existing roadway. Once flows 

have reached the Detention Pond they will be directed to the outfall structure located on the 

north end of the pond. Flows entering the outfall structure will be directed to the north and 

into the proposed drainage swale within the right of way of Chambers road and flow north 

along the historic path outlined by the Master Drainage Report. 

b. According to the Existing Drainage Report for the proposed area, the criteria for detention 

facility sizing is listed as 0.5 CFS/Acre. The system as designed has a flow limitation rather 

than an impervious or “C” value limitation. The calculation method used for WQ, EURV, and 

100-year detention is the use of the MHFD Detention Spreadsheet provided via the MHFD 

website.  

c. No Public Improvement Plan is in place for the proposed site. 

d. The proposed design is in conformance with the proposed site plan, also in review. 

e. Off-site drainage tributary to the proposed site is limited to areas affected by the widening of 

the adjacent local streets included in the development of the site. In the existing condition, 

these flows are not tributary to the site, however, development of the site requires that 

these flows be tributary to the on-site Detention Pond and treated prior to continuing along 

the drainage path. Small portions of these adjacent roadways (UC1) will follow the historic 

path and be tributary to Chambers Road. The amount of pervious and impervious area 

tributary to Chambers Road has been significantly reduced, as can be seen in the proposed 

Drainage Plan that accompanies this report. Emergency flow relief paths for the local streets 

are to direct these flows off-site. 

f. No on-site flows are intended to be directed to adjacent properties. The outfall for the 

proposed on-site Detention Pond is located within the R.O.W. for Chambers road and will be 

contained within the R.O.W. Any impact to adjacent property will be noted and 

communication will take place when necessary. 

 

Specific Details 

a. No phasing is proposed for the Preliminary Drainage Report or Plan. 

 

b. The proposed site is divided into seven on-site sub-basins. The sub-basin descriptions can be 

seen below: 

Basin A-1 is 0.91 acres and has a weighted imperviousness of 86.8%. This basin is located along the 

southern portion of the site and contains the parking, landscaping, and drives. Drainage for Basin A-

1 will overland flow to the southwest and be directed toward proposed Inlet A-1 (Type 16). Once 

within the proposed storm system, flows from this basin will outfall into the proposed on-site 

Detention Pond located in Basin A-5. 
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Basin A-1A is 0.06 acres and has a weighted imperviousness of 77.5%. This basin is located south of 

the event center and consists of concrete pavement and landscape. Drainage for Basin A-1A will 

overland flow towards one (1) of three (3) 6” x 6” drainage slots within the proposed landscape wall. 

The drainage slots will direct flow through the proposed curb chases to ultimately be collected by 

Inlet A-1. 

Basin A-2 is 0.62 acres and has a weighted imperviousness of 87.7%. This basin is located centrally 

on the site and contains the parking, landscaping, and drives. Drainage for Basin A-2 will overland 

flow to the north and be directed toward proposed Inlet A-2 (Type 16). Once within the proposed 

storm system, flows from this basin will outfall into the proposed on-site Detention Pond located in 

Basin A-5. 

Basin A-3 is 0.29 acres and has a weighted imperviousness of 79.1%. This basin is located centrally 

on the site and contains the parking, landscaping, and drives. Drainage for Basin A-3 will overland 

flow to the north and be directed toward proposed Inlet A-3 (Type 16). Once within the proposed 

storm system, flows from this basin will outfall into the proposed on-site Detention Pond located in 

Basin A-5. 

Basin A-4 is 0.27 acres and has a weighted imperviousness of 88.4%. This basin is located along the 

western portion of the site and contains the parking, landscaping, and drives. Drainage for Basin A-4 

will overland flow to the north and be directed toward proposed Inlet A-4 (Type 16). Once within the 

proposed storm system, flows from this basin will outfall into the proposed on-site Detention Pond 

located in Basin A-5. 

Basin A-5 is 0.30 acres and has a weighted imperviousness of 20%. This basin is located along the 

western portion of the site adjacent to Chambers Road and contains on-site Detention Pond. 

Drainage for Basin A-5 will be directed via the proposed curbed trickle channel toward the outfall 

structure (Type C Inlet) Inlet A-5 and will direct flows into the outfall pipes. Once within the outfall 

pipes, flows will be directed north and into the proposed engineered swale where they will be 

directed along the intended path as outlined in the Master Drainage Report. 

Basin A-6 is 0.12 acres and has a weighted imperviousness of 95%. This basin consists of the entire 

Restaurant / Drive Thru building. Runoff will drain via roof drains and be piped to outfall into the 

proposed on-site Detention Pond located in Basin A-5. 

Basin A-7 is 0.20 acres and has a weighted imperviousness of 95%. This basin consists of the entire 

Hotel building. Runoff will drain via roof drains and be piped to outfall into the proposed on-site 

Detention Pond located in Basin A-5. 

Basin A-8 is 0.23 acres and has a weighted imperviousness of 95%. This basin consists of the entire 

Daycare / Event Center building. Runoff will drain via roof drains and be piped to outfall into the 

proposed on-site Detention Pond located in Basin A-5. 

Basin OS-1 is 0.61 acres and has a weighted imperviousness of 66.7%. This basin is located along the 

southern portion of the site property boundary and contains the north half of E. 33rd Place R.O.W. 

Drainage for Basin OS-1 will overland flow to the north and be directed toward proposed Inlet OS-1 
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(5’ Type R Inlet). Once within the proposed storm system, flows from this basin will outfall into the 

proposed on-site Detention Pond located in Basin A-5. 

Basin OS-2 is 0.62 acres and has a weighted imperviousness of 64.9%. This basin is located along the 

eastern and northern portion of the site property boundary and contains the west half of Helena 

Street R.O.W. and the southern half of E. 35th Avenue R.O.W. Drainage for Basin OS-2 will overland 

flow to the north and be directed toward proposed Inlet OS-2 (10’ Type R Inlet). Once within the 

proposed storm system, flows from this basin will outfall into the proposed on-site Detention Pond 

located in Basin A-5. 

Basin OS-3 is 0.26 acres and has a weighted imperviousness of 67.7%. This basin is located along the 

northern portion of the site property boundary and contains the southern half of E. 35th Avenue 

R.O.W. Drainage for Basin OS-2 will overland flow to the north and be directed toward proposed 

Inlet OS-3 (5’ Type R Inlet). Once within the proposed storm system, flows from this basin will outfall 

into the proposed on-site Detention Pond located in Basin A-5. 

Basin UC-1 is 0.18 acres and has a weighted imperviousness of 75.6%. This basin is located along the 

northern portion of the site property boundary and contains the southern half of E. 35th Avenue 

R.O.W. Drainage for Basin UC-1 will overland flow to the southwest and be directed toward 

Chambers Road. Once the roadway flows from this basin enter Chambers Road they will follow the 

existing path and enter the inlet located at the intersection with E. 35th Place. 

Off-site basins include portions of E. 35th Avenue, Helena Street, and E. 33rd Place are tributary to the 

on-site Detention Pond located in Basin A-5. 

c. The table below illustrates the required information to perform a rational method 

calculation: 
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RUNOFF SUMMARY 

BASIN 

LABEL 

DESIGN 

POINT 

% IMP AREA 

(AC) 

RUNNOFF 

COEFFICIENT 

C (2-YEAR) 

RUNNOFF 

COEFFICIENT 

C (100-YEAR) 

LOCAL (CFS) 

Q2 Q100 

A-1 1 86.8 0.91 0.71 0.83 1.64 5.48 

A-1A 1A 77.5 0.06 0.62 0.79 0.11 0.39 

A-2 2 87.7 0.62 0.72 0.83 1.29 4.28 

A-3 3 79.1 0.29 0.63 0.79 0.48 1.72 

A-4 4 88.4 0.27 0.72 0.84 0.57 1.87 

A-5 5 20.0 0.30 0.13 0.52 0.08 0.93 

A-6 6 95.0 0.12 0.79 0.87 0.27 0.86 

A-7 7 95.0 0.20 0.79 0.87 0.46 1.44 

A-8 8 95.0 0.23 0.79 0.87 0.52 1.65 

OS-1 OS-1 66.7 0.61 0.52 0.74 0.78 3.15 

OS-2 OS-2 64.9 0.62 0.50 0.73 0.66 2.74 

OS-3 OS-3 67.7 0.26 0.53 0.74 0.38 1.53 

UC-1 UC-1 75.6 0.18 0.60 0.78 0.31 1.16 

Table 1 

d. Using the Mile High Flood District Detention spreadsheet, the water quality capture volume 

(Zone 1) required is 0.120 acre-feet (5,227 CF), the EURV capture volume (Zone 2) required is 

0.275 acre-feet (11,979 CF), the 100-year capture volume (Zone 3) required is 0.193 acre-feet 

(8,407 CF). The proposed pond exceeds the minimum required volume of 0.588 acre-feet by 

providing a total volume of 0.662 acre-feet. The emergency spillway overflow weir crest is set 

at elevation 5369.60’ and provides 0.04’ of freeboard above the 100-year WSEL at 5369.56’. 

The top of bank elevation for the pond is set at 5371.10.  

 

The proposed pond design is in conformance with the master drainage study by proposing 

a release rate less than the maximum allowable rate at 0.5 cfs/acre. The 100-year release 

rate of the proposed pond over the 4.67-acre site is 2.3 cfs. 
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One CDOT Type C inlet will be utilized as the outfall structure for the proposed pond. Water 

entering the pond at Design Points 1A and 4A will be directed toward the Type C inlet via 

the proposed 4 foot trickle channel located at the bottom of the pond. A water quality plate 

will provide controlled release of the water quality and EURV flows allowing for the top of 

the outlet structure to be at the EURV WSEL (5368.42’). The Type C grate has been designed 

to account for 50% clogging factor.  

 

The design for the pond, outfall structure, overflow spillway, restrictor plate, and trickle 

channel have been added to this reports Appendix for reference. 

e. No off-site water quality SCMs are utilized by the Proposed Site. 

f. No culverts are proposed with the design for the Proposed Site. 

g. No bridges are proposed with the design for the Proposed Site. 

h. The emergency overflow path for all on-site inlets will be directed to the low spots noted on 

the Preliminary Drainage Plan and area shown by arrows noted in the legend. The grading 

design on the Proposed Site is such that the emergency overflow for each inlet (A-1, A-2, A-3, 

and A-4) will overflow into the public R.O.W. and be directed back toward the pond via the 

Public Inlets (OS-1, OS-2, and OS-3). The Public Inlets emergency overflow path will direct 

flow into the existing portions of the local streets and along the historic path. 

i. The Proposed Chambers Detention Pond design directs outfall flows toward an off-site swale 

located across E. 35th Avenue. The proposed swale is designed to allow the 100-year storm 

for the proposed site to be directed toward the inlet located at Design Point 27 as noted in 

the Chambers Rd,. Smith to I-70 Drainage Map by the City of Aurora Engineering Division. 

This map can be found in Appendix C. The design for this proposed swale can be found in 

Appendix B. The proposed off-site trapezoidal swale has a running slope of 0.5%, bottom 

width of 2’, a height of 2’, and side slopes at 4:1 maximum. The design storm for the swale is 

the Proposed Site’s 100-year flow (23.18 CFS) and provides a freeboard of 1.15’. The bottom 

of the swale will be concrete to allow for flows to be directed at the proposed slope to DP 27 

as intended, this results in a Mannings N-Value of 0.013. Above the 100-year WSEL the 

channel will be grass.  

j. No regional channels are proposed with this design. 

k. Below is a table showing the roadway capacity for areas tributary to the on-site Chambers 

Detention Pond: 

 

ROADWAY BASIN MINOR 

FLOW 

DEPTH (FT) 

MAJOR 

FLOW 

DEPTH (FT) 

MINOR 

STREET 

SPREAD (FT) 

MAJOR 

STREET 

SPREAD (FT) 

EAST 33RD 

PLACE 

OS-1 0.29 0.39 10.08 19.07 

EAST 35TH 

AVENUE 

OS-2 0.27 0.37 8.21 17.10 

EAST 35TH 

AVENUE 

OS-3 0.23 0.34 3.45 8.72 
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l. On-site Water Quality will be provided by the proposed Chambers Detention Pond. This 

pond will serve as the permanent SCM as outlined in Chapter 11 of the SDDTC. Using the 

Mile High Flood District Detention spreadsheet, the water quality capture volume (Zone 1) 

required is 0.120 acre-feet (5,227 CF), the EURV capture volume (Zone 2) required is 0.275 

acre-feet (11,979 CF), the 100-year capture volume (Zone 3) required is 0.193 acre-feet (8,407 

CF). The pond will adequately provide water quality for all tributary areas. 

m. The proposed pond design is in conformance with the master drainage study by proposing a 

release rate less than the maximum allowable rate at 0.5 cfs/acre. The 100-year release rate 

of the proposed pond over the 4.67-acre site is 2.3 cfs. 

n. No other information is needed. 

E. References 

Urban Storm Drainage Criteria Manual: Volumes 1-3, Mile High Flood District, Latest Editions 

Storm Drainage Design & Technical Criteria, City of Aurora, Aurora Water, November 2023 

Drainage Report For Chambers Road From Smith Road to I-70, By Engineering Design Section City of 

Aurora, October 1986. 
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1. Soil, Precipitation, Floodplain, and Airport Buffer Information 

a. NRCS Soils Report 

b. NOAA 14 Rainfall Data 

c. FEMA FiRMette 

d. Airport Detention Pond Buffer Zone (N/A) 

  

Appendix A 
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2. HYDROLOGIC CALCULATIONS 

3. HYDRAULIC CALCULATIONS 

 

  

Appendix B 



Designer:

Company: 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Date: 1-hour rainfall depth, P1 (in) = 0.86 1.13 1.38 1.77 2.09 2.44 3.37

Project: a b c

Location: Rainfall Intensity Equation Coefficients = 28.50 10.00 0.786

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Overland 

Flow Length

Li (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Overland 

Flow Slope

Si (ft/ft)

Overland 

Flow Time

ti (min)

Channelized 

Flow Length

Lt (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Channelized 

Flow Slope

St (ft/ft)

NRCS 

Conveyance 

Factor K

Channelized 

Flow Velocity

Vt (ft/sec)

Channelized 

Flow Time

tt (min)

Computed

tc (min)

Regional

tc (min)

Selected

tc (min)
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

0.72 0.75 0.77 0.80 0.82 0.84 0.86 3.89 7.56 7.56 2.56 3.39 4.13 5.30 6.26 7.31 10.10 1.69 2.31 2.90 3.88 4.68 5.57 7.90

5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 1.91 2.62 3.28 4.40 5.30 6.31 8.94

0.74 0.76 0.78 0.81 0.83 0.84 0.86 3.16 4.46 5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 1.32 1.81 2.27 3.03 3.64 4.33 6.13

5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 1.32 1.81 2.27 3.03 3.64 4.33 6.13

0.65 0.68 0.71 0.76 0.78 0.80 0.83 5.84 6.77 6.77 2.66 3.51 4.29 5.50 6.49 7.58 10.47 0.50 0.69 0.88 1.21 1.47 1.77 2.53

5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 0.55 0.76 0.97 1.32 1.60 1.93 2.76

0.73 0.76 0.78 0.81 0.83 0.84 0.86 3.54 4.33 5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 0.57 0.79 0.98 1.31 1.58 1.88 2.67

5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 0.57 0.79 0.98 1.31 1.58 1.88 2.67

0.03 0.03 0.10 0.28 0.36 0.45 0.55 6.37 13.44 13.44 2.04 2.70 3.30 4.23 4.99 5.83 8.05 0.02 0.03 0.10 0.36 0.53 0.79 1.34

5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 0.02 0.04 0.14 0.51 0.76 1.12 1.90

0.74 0.76 0.78 0.81 0.83 0.84 0.87

5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 0.26 0.35 0.44 0.59 0.71 0.84 1.19

0.74 0.76 0.78 0.81 0.83 0.84 0.87

5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 0.43 0.59 0.73 0.98 1.18 1.40 1.98

0.74 0.76 0.78 0.81 0.83 0.84 0.87

5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 0.49 0.67 0.84 1.12 1.35 1.61 2.28

0.49 0.52 0.57 0.64 0.68 0.72 0.77 5.81 8.86 8.86 2.42 3.20 3.91 5.01 5.92 6.91 9.55 0.72 1.01 1.35 1.97 2.45 3.03 4.46

5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 0.86 1.21 1.61 2.36 2.94 3.63 5.35

0.47 0.50 0.55 0.63 0.67 0.71 0.76 6.23 12.63 12.63 2.10 2.77 3.39 4.35 5.13 5.99 8.27 0.61 0.86 1.15 1.70 2.12 2.63 3.89

5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 0.84 1.19 1.59 2.35 2.94 3.64 5.38

0.50 0.53 0.57 0.65 0.69 0.72 0.77 5.19 6.08 6.08 2.75 3.63 4.43 5.68 6.71 7.84 10.82 0.35 0.50 0.66 0.96 1.20 1.48 2.17

5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 0.37 0.53 0.70 1.02 1.26 1.56 2.29

0.59 0.62 0.66 0.71 0.74 0.77 0.81 3.09 3.38 5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 0.31 0.43 0.55 0.77 0.95 1.15 1.66

5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 0.31 0.43 0.55 0.77 0.95 1.15 1.66

0.59 0.62 0.66 0.72 0.74 0.77 0.81 5.49 10.02 10.02 2.31 3.06 3.73 4.79 5.65 6.60 9.11 6.14 8.53 11.03 15.40 18.87 22.88 33.08

0.59 0.62 0.66 0.72 0.74 0.77 0.81

0.55 0.58 0.62 0.69 0.72 0.75 0.79 5.30 5.30 5.30 2.86 3.77 4.61 5.91 6.98 8.15 11.25 0.09 0.13 0.17 0.24 0.30 0.37 0.54

5.00 2.90 3.83 4.68 6.00 7.09 8.28 11.43 0.10 0.13 0.18 0.25 0.31 0.37 0.54

B 89.8

0.02060.00

Rainfall Intensity, I (in/hr)

2.45 3.67 14.39200.015540.00

Peak Flow, Q (cfs)

Calculation of Peak Runoff using Rational Method

Overland (Initial) Flow Time Channelized (Travel) Flow Time Time of ConcentrationRunoff Coefficient, C

Subcatchment 

Name

Area

(ac)

NRCS 

Hydrologic 

Soil Group

Percent 

Imperviousness

A-1 0.91 B 88.5

Select UDFCD location for NOAA Atlas 14 Rainfall Depths from the pulldown list OR enter your own depths obtained from the NOAA website (click this link)

Cells of this color are for required user-input

Cells of this color are for optional override values

Cells of this color are for calculated results based on overrides

DBB

Colliers Engineering & Design

2/26/2024

Chambers Road

3550 Chambers Road

Version 2.00 released May 2017

20 2.97 0.79

11.95

A-3 0.29 B 81.1 85.00 0.017 159.00 0.020 20 2.83 0.94

0.015 20 2.45 1.3135.00 0.015 192.00A-2 0.62

30.25

11.52

A-5 0.30 B 5.0 50.00 0.100 210.00 0.005 7 0.49 7.07

13.13

A-4 0.27 B 89.5 64.00 0.027 140.00 0.022

A-7 0.20 B 90.0

A-6 0.12 B 90.0

OS-1 0.61 B 63.0 40.00 0.015 366.00 0.010 20 2.00 3.05

A-8 0.23 B 90.0

22.95

OS-3 0.26 B 64.1 40.00 0.020 150.00 0.020 20 2.83 0.88

18.71

OS-2 0.62 B 60.9 33.00 0.010 768.00 0.010 20 2.00 6.40

13.69

POND TOTAL 4.49 B 74.5 64.00 0.020 768.00 0.020 20 2.83 4.53

16.09

UC-1 0.18 B 74.2 20.00 0.020 50.00 0.020 20 2.83 0.29

A-1A 0.06 B 70.2 44.00 0.016 0.00 0.000 20 0.06 0.00

17.99

TOTAL SITE 4.67 B 74.5

14.07

I ��/ℎ� =
a ∗ P�

b + t�
�

t� =
0.395 1.1 − C� L�

S�
�.��

t� =
L�

60K S�

=  
L�

60V�

Computed t� = t� + t�

Regional t� = 26 − 17i +  
L�

60 14i + 9 S�

Selected t� = max t3�4�353 , min Computed t� , Regional t�

 t3�4�353= 5 (urban) 

 t3�4�353= 10 (non-urban)

Q 89: = CIA



A-1

TOTAL 0.91

% Impervious 86.8 %

A-2

TOTAL 0.62

% Impervious 87.7 %

A-3

TOTAL 0.29

% Impervious 79.1

A-4

Concrete 0.06 B 95.0

Asphalt 0.50 B 95.0

Building B 95.0

Landscape 0.04 B 20.0

Building B 95.0

Concrete 0.10 B 95.0

Landscape 0.06 B 20.0

Building B 95.0

Landscaping 0.10 B 20.0

Asphalt 0.71 B 95.0

Concrete 0.06 B 95.0

Concrete 0.02 B 95.0

Asphalt 0.23 B 95.0

Building B 95.0

Landscape 0.02 B 20.0

brian.holmes
Callout
% IMPERVIOUS PER AURORA SDDTC



TOTAL 0.27

% Impervious 88.4

A-5

TOTAL 0.30

% Impervious 20.0

A-6

TOTAL 0.12

% Impervious 95.0

A-7

TOTAL 0.20

% Impervious 95.0

A-8

Concrete B 95.0

Asphalt B 95.0

Asphalt B 95.0

Building 0.20 B 95.0

Landscape B 20.0

Building 0.12 B 95.0

Landscape B 20.0

Concrete B 95.0

Concrete B 95.0

Building B 95.0

Landscape 0.30 B 20.0

Asphalt 0.19 B 95.0

95.0BAsphalt



TOTAL 0.23

% Impervious 95.0

OS-1

TOTAL 0.61

% Impervious 66.7

OS-2

TOTAL 0.62

% Impervious 64.9

OS-3

0.09 B 20.0

Concrete 0.03 B 95.0

Asphalt 0.13 B 95.0

Landscape B 20.0

Concrete B 95.0

Asphalt B 95.0

Building 0.23 B 95.0

20.0B0.23Landscape

95.0BBuilding

95.0B0.31Asphalt

95.0B0.07Concrete

Asphalt 0.31 B 95.0

B

B

B

95.0

20.0

95.0

Building

Landscape

Concrete

0.25

0.06

Building B 95.0

Landscape



TOTAL 0.26

% Impervious 67.7

UC-1

TOTAL 0.18

% Impervious 75.6

Total Site

TOTAL 4.67

% Impervious 76.4

Pond Total

TOTAL 4.49

% Impervious 76.4

Asphalt 0.11 B 95.0

Building B 95.0

Landscape 0.05 B 20.0

Concrete 0.02 B 95.0

Asphalt 0.13 B 95.0

0.55Building B

B

B

B

95.0

20.0

95.0

95.0

Landscape

Concrete

Asphalt

1.16

0.47

2.49

Asphalt 2.38 B 95.0

Building 0.55 B 95.0

Landscape 1.11 B 20.0

Concrete 0.45 B 95.0



A-1A

TOTAL 0.06

% Impervious 77.5 %

Concrete 0.05 B 95.0

Building B 95.0

Landscaping 0.01 B 20.0

Asphalt B 95.0



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 2,533 0.058

Selected BMP Type = EDB 5465 -- 0.05 -- -- -- 2,600 0.060 128 0.003

Watershed Area = 4.67 acres 5466 -- 1.05 -- -- -- 4,000 0.092 3,428 0.079

Watershed Length = 1,050 ft 5467 -- 2.05 -- -- -- 5,474 0.126 8,165 0.187

Watershed Length to Centroid = 560 ft 5468 -- 3.05 -- -- -- 7,030 0.161 14,417 0.331

Watershed Slope = 0.025 ft/ft 5469 -- 4.05 -- -- -- 7,217 0.166 21,541 0.495

Watershed Imperviousness = 76.40% percent 5470 -- 5.05 -- -- -- 7,408 0.170 28,853 0.662

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

Percentage Hydrologic Soil Group B = 100.0% percent -- -- -- --

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

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = Aurora  - Municipal Center -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.120 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.395 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.86 in.) = 0.235 acre-feet 0.86 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.13 in.) = 0.326 acre-feet 1.13 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.38 in.) = 0.419 acre-feet 1.38 inches -- -- -- --

25-yr Runoff Volume (P1 = 1.77 in.) = 0.581 acre-feet 1.77 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.09 in.) = 0.709 acre-feet 2.09 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.44 in.) = 0.857 acre-feet 2.44 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.37 in.) = 1.237 acre-feet 3.37 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.224 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.310 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.405 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.488 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.532 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.588 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.120 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.275 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 0.193 acre-feet -- -- -- --

Total Detention Basin Volume = 0.588 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

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

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

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

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

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

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

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

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

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

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

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)

Chambers Road

Pond

MHFD-Detention, Version 4.06 (July 2022)

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

After providing required inputs above including 1-hour rainfall

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

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 (4), Basin 4/25/2024, 3:12 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

1.47 Zone 1 (WQCV) 1.47 Zone 1 (WQCV)

3.45 Zone 2 (EURV) 3.45 Zone 2 (EURV)

4.61 Zone 3 (100-year) 4.61 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)

0.000

0.170

0.340

0.510

0.680

0.000

0.045

0.090

0.135

0.180

0.00 1.50 3.00 4.50 6.00

V
o

lu
m

e
 (

a
c-

ft
)

A
re

a
 (

a
cr

e
s)

Stage (ft.)

Area (acres) Volume (ac-ft)

0

1900

3800

5700

7600

0

5

10

15

20

0.00 1.50 3.00 4.50 6.00

A
re

a
 (

sq
.f

t.
)

Le
n

g
th

, 
W

id
th

 (
ft

.)

Stage (ft)

Length (ft) Width (ft) Area (sq.ft.)

MHFD-Detention_v4-06 (4), Basin 4/25/2024, 3:12 PM



  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 1.47 0.120 Orifice Plate

Zone 2 (EURV) 3.45 0.275 Orifice Plate

Zone 3 (100-year) 4.61 0.193 Weir&Pipe (Restrict)

Total (all zones) 0.588

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

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

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

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

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 9.028E-03 ft
2

Depth at top of Zone using Orifice Plate = 3.42 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 = 1.30 sq. inches (diameter = 1-1/4 inches) Elliptical Slot Area = N/A ft
2

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

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

Stage of Orifice Centroid (ft) 0.00 1.14 2.28

Orifice Area (sq. inches) 1.30 1.30 1.30

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A

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

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.42 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.42 N/A

Overflow Weir Front Edge Length = 3.00 N/A feet Overflow Weir Slope Length = 3.00 N/A

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 28.30 N/A

Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 6.26 N/A

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

Debris Clogging % = 50% N/A %

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

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.22 N/A

Outlet Pipe Diameter = 12.00 N/A inches Outlet Orifice Centroid = 0.19 N/A

Restrictor Plate Height Above Pipe Invert = 3.90 inches Half-Central Angle of Restrictor Plate on Pipe = 1.21 N/A

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

Spillway Invert Stage= 5.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.73 feet

Spillway Crest Length = 4.00 feet Stage at Top of Freeboard = 6.73 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.17 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 0.66 acre-ft

Max Ponding Depth of Target Storage Volume = 4.88 feet Discharge at Top of Freeboard = 2.49 cfs

Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
One-Hour Rainfall Depth (in) = N/A N/A 0.86 1.13 1.38 1.77 2.09 2.44

CUHP Runoff Volume (acre-ft) = 0.120 0.395 0.235 0.326 0.419 0.581 0.709 0.857
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.235 0.326 0.419 0.581 0.709 0.857
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.1 0.6 2.1 3.0 4.2

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.13 0.45 0.64 0.90

Peak Inflow Q (cfs) = N/A N/A 3.2 4.4 5.6 8.1 9.9 12.0
Peak Outflow Q (cfs) = 0.1 0.2 0.1 0.2 0.2 2.0 2.1 2.3

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.8 0.3 0.9 0.7 0.5
Structure Controlling Flow = Plate Overflow Weir 1 Plate Plate Plate Outlet Plate 1 Outlet Plate 1 Outlet Plate 1

Max Velocity through Grate 1 (fps) = N/A 0.02 N/A N/A N/A 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

Time to Drain 97% of Inflow Volume (hours) = 40 59 52 57 61 58 57 55
Time to Drain 99% of Inflow Volume (hours) = 43 65 56 62 67 66 65 65

Maximum Ponding Depth (ft) = 1.47 3.45 2.28 2.86 3.40 3.72 4.17 4.88
Area at Maximum Ponding Depth (acres) = 0.11 0.16 0.13 0.15 0.16 0.16 0.17 0.17

Maximum Volume Stored (acre-ft) = 0.120 0.396 0.216 0.299 0.388 0.438 0.514 0.634

WSEL= 5366.42 5368.4 5369.56

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

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

Chambers Road

Pond

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 (4), Outlet Structure 4/25/2024, 3:15 PM



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

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

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 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 148

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 229

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 346

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 287

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 341 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 373 0.73

WQ Plate Flow at 100yr depth = 0.25 0.97(diameter = 1-1/8 inches) 50 Year 418

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 489 1 Z1_Boolean

n*Cdw #1 = 0.60 1.20(diameter = 1-1/4 inches) 500 Year 506 1 Z2_Boolean

n*Cdo #1 = 0.74 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= N/A 1.59(diameter = 1-7/16 inches) Draintime Running

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

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

Overflow Weir #2 Angle = N/A 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 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 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

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

minimum bound 0.00 0 0

maximum bound 8.00 30,000 10

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

minimum bound

maximum bound

MHFD-Detention, Version 4.06 (July 2022)
DETENTION BASIN OUTLET STRUCTURE DESIGN
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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

0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.26

0:15:00 0.00 0.00 0.17 0.46 0.67 0.54 0.77 0.80 1.37

0:20:00 0.00 0.00 1.14 1.67 2.11 1.52 1.91 2.15 3.26

0:25:00 0.00 0.00 2.60 3.68 4.71 3.35 4.16 4.67 7.21

0:30:00 0.00 0.00 3.18 4.35 5.56 7.07 8.72 10.15 14.74

0:35:00 0.00 0.00 3.03 4.08 5.19 8.06 9.86 12.04 17.27

0:40:00 0.00 0.00 2.77 3.69 4.67 7.90 9.62 11.73 16.76

0:45:00 0.00 0.00 2.45 3.31 4.20 7.20 8.76 10.94 15.62

0:50:00 0.00 0.00 2.17 2.98 3.73 6.61 8.04 10.01 14.29

0:55:00 0.00 0.00 1.91 2.63 3.31 5.81 7.08 8.99 12.83

1:00:00 0.00 0.00 1.70 2.33 2.96 5.09 6.20 8.07 11.51

1:05:00 0.00 0.00 1.56 2.14 2.74 4.49 5.48 7.29 10.41

1:10:00 0.00 0.00 1.40 2.00 2.58 3.96 4.83 6.28 9.01

1:15:00 0.00 0.00 1.26 1.83 2.44 3.54 4.30 5.45 7.84

1:20:00 0.00 0.00 1.13 1.64 2.20 3.08 3.75 4.59 6.60

1:25:00 0.00 0.00 1.01 1.46 1.91 2.66 3.23 3.83 5.49

1:30:00 0.00 0.00 0.89 1.29 1.64 2.24 2.71 3.15 4.52

1:35:00 0.00 0.00 0.79 1.15 1.42 1.85 2.23 2.55 3.65

1:40:00 0.00 0.00 0.72 1.00 1.27 1.53 1.84 2.05 2.94

1:45:00 0.00 0.00 0.69 0.90 1.18 1.32 1.58 1.72 2.48

1:50:00 0.00 0.00 0.67 0.84 1.13 1.19 1.42 1.51 2.18

1:55:00 0.00 0.00 0.60 0.79 1.07 1.10 1.31 1.37 1.99

2:00:00 0.00 0.00 0.53 0.73 0.98 1.04 1.24 1.27 1.84

2:05:00 0.00 0.00 0.42 0.58 0.78 0.82 0.98 0.99 1.43

2:10:00 0.00 0.00 0.33 0.45 0.60 0.63 0.75 0.74 1.07

2:15:00 0.00 0.00 0.25 0.35 0.46 0.48 0.57 0.56 0.81

2:20:00 0.00 0.00 0.20 0.27 0.35 0.37 0.44 0.43 0.61

2:25:00 0.00 0.00 0.15 0.20 0.27 0.28 0.33 0.32 0.46

2:30:00 0.00 0.00 0.11 0.15 0.20 0.21 0.25 0.24 0.35

2:35:00 0.00 0.00 0.08 0.11 0.15 0.15 0.18 0.18 0.26

2:40:00 0.00 0.00 0.06 0.08 0.11 0.12 0.14 0.14 0.20

2:45:00 0.00 0.00 0.04 0.06 0.08 0.09 0.10 0.10 0.14

2:50:00 0.00 0.00 0.03 0.04 0.05 0.06 0.07 0.07 0.10

2:55:00 0.00 0.00 0.02 0.02 0.03 0.04 0.04 0.04 0.06

3:00:00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.03

3:05:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01

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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Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 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 = 0.024

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 20.0 ft

Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.010 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 = 10.0 20.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 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

Warning 01:  Manning's n-value does not meet the USDCM recommended design range.

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 = 2 2

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.5 6.3 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 = 0.31 0.31

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) = 3.60 3.60

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) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat Theta = 0.00 0.00 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) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.40 0.55 ft

Depth for Curb Opening Weir Equation dCurb = 0.21 0.36 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.53 0.74

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

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.53 0.74

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.3 8.8 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.6 5.5 cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

INLET A1

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)
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Denver No. 16 Combination

Override Depths
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Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.080 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.024

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 20.0 ft

Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.015 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 = 10.0 20.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 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

Warning 01:  Manning's n-value does not meet the USDCM recommended design range.

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 = 4.0 6.0 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 = 0.31 0.31

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) = 3.60 3.60

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) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat Theta = 0.00 0.00 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) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.36 0.52 ft

Depth for Curb Opening Weir Equation dCurb = 0.17 0.33 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.63 0.94

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

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.63 0.94

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.8 5.6 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.3 4.3 cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

INLET A2

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)
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Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.080 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.024

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 20.0 ft

Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.010 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 = 10.0 20.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 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

Warning 01:  Manning's n-value does not meet the USDCM recommended design range.

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 = 3.5 4.6 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 = 0.31 0.31

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) = 3.60 3.60

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) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat Theta = 0.00 0.00 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) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.31 0.41 ft

Depth for Curb Opening Weir Equation dCurb = 0.13 0.22 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.55 0.72

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

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.55 0.72

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.2 2.7 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.5 1.7 cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

INLET A3

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)
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Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.080 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.024

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 20.0 ft

Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.028 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 = 10.0 20.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 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

Warning 01:  Manning's n-value does not meet the USDCM recommended design range.

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 = 4.0 6.0 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 = 0.31 0.31

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) = 3.60 3.60

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) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat Theta = 0.00 0.00 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) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.36 0.52 ft

Depth for Curb Opening Weir Equation dCurb = 0.17 0.33 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.63 0.94

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

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.63 0.94

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.8 5.6 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.6 1.9 cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

INLET A4

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)
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Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.050 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.024

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 20.0 ft

Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.012 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 = 10.0 20.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 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

Warning 01:  Manning's n-value does not meet the USDCM recommended design range.

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 = 3.3 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 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 = 0.11 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 = 0.97 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 = 1.0 3.5 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.8 3.2 cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

INLET OS-1

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

1



Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.050 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.024

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 20.0 ft

Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.009 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 = 10.0 20.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 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

Warning 01:  Manning's n-value does not meet the USDCM recommended design range.

Design Information (Input) MINOR MAJOR

Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

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

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.0 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) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat 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 = 0.17 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 = 0.79 0.87

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 5.0 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.7 2.7 cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

INLET OS-2

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening

H-Vert
H-Curb
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CDOT Type R Curb Opening

Override Depths

1



Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.050 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.024

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 20.0 ft

Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.006 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 = 10.0 20.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 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

Warning 01:  Manning's n-value does not meet the USDCM recommended design range.

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 = 3.0 4.0 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 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 = 0.08 0.17 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 1.00

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

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 0.6 1.9 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.4 1.5 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

INLET OS-3

H-Vert
H-Curb
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CDOT Type R Curb Opening

Override Depths
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 25 2024

E. 33RD PLACE STREET CAPACITY (OS-1)

User-defined
Invert Elev (ft) =  5370.00
Slope (%) =  0.50
N-Value =  0.016

Calculations
Compute by: Known Q
Known Q (cfs) =  3.15

(Sta, El, n)-(Sta, El, n)...
( 0.00, 5370.50)-(0.50, 5370.50, 0.013)-(0.50, 5370.00, 0.013)-(2.50, 5370.20, 0.013)-(20.45, 5370.40, 0.016)

Highlighted
Depth (ft) =  0.39
Q (cfs) =  3.150
Area (sqft) =  2.20
Velocity (ft/s) =  1.43
Wetted Perim (ft) =  19.47
Crit Depth, Yc (ft) =  0.37
Top Width (ft) =  19.07
EGL (ft) =  0.42

-5 0 5 10 15 20 25 30

Elev (ft) Depth (ft)
Section

5369.75 -0.25

5370.00 0.00

5370.25 0.25

5370.50 0.50

5370.75 0.75

5371.00 1.00

Sta (ft)

brian.holmes
Text Box
100-YEAR CALCULATED FLOW



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 25 2024

E. 33RD PLACE STREET CAPACITY (OS-1)

User-defined
Invert Elev (ft) =  5370.00
Slope (%) =  0.50
N-Value =  0.015

Calculations
Compute by: Known Q
Known Q (cfs) =  0.78

(Sta, El, n)-(Sta, El, n)...
( 0.00, 5370.50)-(0.50, 5370.50, 0.013)-(0.50, 5370.00, 0.013)-(2.50, 5370.20, 0.013)-(20.45, 5370.40, 0.016)

Highlighted
Depth (ft) =  0.29
Q (cfs) =  0.780
Area (sqft) =  0.74
Velocity (ft/s) =  1.05
Wetted Perim (ft) =  10.38
Crit Depth, Yc (ft) =  0.27
Top Width (ft) =  10.08
EGL (ft) =  0.31

-5 0 5 10 15 20 25 30

Elev (ft) Depth (ft)
Section

5369.75 -0.25

5370.00 0.00

5370.25 0.25

5370.50 0.50

5370.75 0.75

5371.00 1.00

Sta (ft)

brian.holmes
Text Box
2-YEAR CALCULATED FLOW



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 25 2024

E. 35TH PLACE STREET CAPACITY (OS-3)

User-defined
Invert Elev (ft) =  5368.08
Slope (%) =  0.60
N-Value =  0.015

Calculations
Compute by: Known Q
Known Q (cfs) =  1.53

(Sta, El, n)-(Sta, El, n)...
( 0.00, 5368.92)-(7.50, 5368.58, 0.024)-(8.00, 5368.58, 0.013)-(8.00, 5368.08, 0.013)-(10.00, 5368.28, 0.013)-(27.75, 5368.65, 0.016)

Highlighted
Depth (ft) =  0.34
Q (cfs) =  1.530
Area (sqft) =  0.95
Velocity (ft/s) =  1.61
Wetted Perim (ft) =  9.07
Crit Depth, Yc (ft) =  0.33
Top Width (ft) =  8.72
EGL (ft) =  0.38

-5 0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

5367.75 -0.33

5368.00 -0.08

5368.25 0.17

5368.50 0.42

5368.75 0.67

5369.00 0.92

Sta (ft)

brian.holmes
Text Box
100-YEAR CALCULATED FLOW



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 25 2024

E. 35TH PLACE STREET CAPACITY (OS-3)

User-defined
Invert Elev (ft) =  5368.08
Slope (%) =  0.60
N-Value =  0.014

Calculations
Compute by: Known Q
Known Q (cfs) =  0.38

(Sta, El, n)-(Sta, El, n)...
( 0.00, 5368.92)-(7.50, 5368.58, 0.024)-(8.00, 5368.58, 0.013)-(8.00, 5368.08, 0.013)-(10.00, 5368.28, 0.013)-(27.75, 5368.65, 0.016)

Highlighted
Depth (ft) =  0.23
Q (cfs) =  0.380
Area (sqft) =  0.28
Velocity (ft/s) =  1.35
Wetted Perim (ft) =  3.69
Crit Depth, Yc (ft) =  0.22
Top Width (ft) =  3.45
EGL (ft) =  0.26

-5 0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

5367.75 -0.33

5368.00 -0.08

5368.25 0.17

5368.50 0.42

5368.75 0.67

5369.00 0.92

Sta (ft)

brian.holmes
Text Box
2-YEAR CALCULATED FLOW



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 25 2024

E. 35TH PLACE STREET CAPACITY (OS-2)

User-defined
Invert Elev (ft) =  5369.27
Slope (%) =  0.60
N-Value =  0.016

Calculations
Compute by: Known Q
Known Q (cfs) =  2.74

(Sta, El, n)-(Sta, El, n)...
( 0.00, 5369.87)-(7.50, 5369.77, 0.024)-(8.00, 5369.77, 0.013)-(8.00, 5369.27, 0.013)-(10.00, 5369.47, 0.013)-(27.75, 5369.67, 0.016)

Highlighted
Depth (ft) =  0.37
Q (cfs) =  2.740
Area (sqft) =  1.82
Velocity (ft/s) =  1.50
Wetted Perim (ft) =  17.48
Crit Depth, Yc (ft) =  0.36
Top Width (ft) =  17.10
EGL (ft) =  0.41

-5 0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

5369.00 -0.27

5369.25 -0.02

5369.50 0.23

5369.75 0.48

5370.00 0.73

Sta (ft)

brian.holmes
Text Box
100-YEAR CALCULATED FLOW



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 25 2024

E. 35TH PLACE STREET CAPACITY (OS-2)

User-defined
Invert Elev (ft) =  5369.27
Slope (%) =  0.60
N-Value =  0.015

Calculations
Compute by: Known Q
Known Q (cfs) =  0.66

(Sta, El, n)-(Sta, El, n)...
( 0.00, 5369.87)-(7.50, 5369.77, 0.024)-(8.00, 5369.77, 0.013)-(8.00, 5369.27, 0.013)-(10.00, 5369.47, 0.013)-(27.75, 5369.67, 0.016)

Highlighted
Depth (ft) =  0.27
Q (cfs) =  0.660
Area (sqft) =  0.56
Velocity (ft/s) =  1.19
Wetted Perim (ft) =  8.49
Crit Depth, Yc (ft) =  0.26
Top Width (ft) =  8.21
EGL (ft) =  0.29

-5 0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

5369.00 -0.27

5369.25 -0.02

5369.50 0.23

5369.75 0.48

5370.00 0.73

Sta (ft)

brian.holmes
Text Box
2-YEAR CALCULATED FLOW



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Jan 22 2024

DETENTION POND OUTFALL - SWALE

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  5364.00
Slope (%) =  0.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  6.16

Highlighted
Depth (ft) =  0.45
Q (cfs) =  6.160
Area (sqft) =  1.71
Velocity (ft/s) =  3.60
Wetted Perim (ft) =  5.71
Crit Depth, Yc (ft) =  0.49
Top Width (ft) =  5.60
EGL (ft) =  0.65

0 2 4 6 8 10 12 14 16 18 20 22

Elev (ft) Depth (ft)
Section

5363.50 -0.50

5364.00 0.00

5364.50 0.50

5365.00 1.00

5365.50 1.50

5366.00 2.00

5366.50 2.50

5367.00 3.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Jan 22 2024

DETENTION POND OUTFALL - SWALE

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  5364.00
Slope (%) =  0.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  23.18

Highlighted
Depth (ft) =  0.85
Q (cfs) =  23.18
Area (sqft) =  4.59
Velocity (ft/s) =  5.05
Wetted Perim (ft) =  9.01
Crit Depth, Yc (ft) =  0.95
Top Width (ft) =  8.80
EGL (ft) =  1.25

0 2 4 6 8 10 12 14 16 18 20 22

Elev (ft) Depth (ft)
Section

5363.50 -0.50

5364.00 0.00

5364.50 0.50

5365.00 1.00

5365.50 1.50

5366.00 2.00

5366.50 2.50

5367.00 3.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Feb 1 2024

Concrete Pan

Rectangular
Bottom Width (ft) =  4.00
Total Depth (ft) =  0.50

Invert Elev (ft) =  5365.80
Slope (%) =  0.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  6.19

Highlighted
Depth (ft) =  0.40
Q (cfs) =  6.190
Area (sqft) =  1.60
Velocity (ft/s) =  3.87
Wetted Perim (ft) =  4.80
Crit Depth, Yc (ft) =  0.43
Top Width (ft) =  4.00
EGL (ft) =  0.63

0 .5 1 1.5 2 2.5 3 3.5 4 4.5 5

Elev (ft) Depth (ft)
Section

5365.00 -0.80

5365.50 -0.30

5366.00 0.20

5366.50 0.70

5367.00 1.20

Reach (ft)



Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Apr 19 2024

CHAMBERS DETENTION POND OUTFALL

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  24.00
Total Depth (ft) =  1.50
Side Slope (z:1) =  4.00

Calculations
Weir Coeff. Cw =  2.60
Compute by: Known Q
Known Q (cfs) =  22.88

Highlighted
Depth (ft) =  0.50
Q (cfs) =  22.88
Area (sqft) =  13.00
Velocity (ft/s) =  1.76
Top Width (ft) =  28.00

0 5 10 15 20 25 30 35 40 45 50

Depth (ft) Depth (ft)CHAMBERS DETENTION POND OUTFALL

-0.50 -0.50

0.00 0.00

0.50 0.50

1.00 1.00

1.50 1.50

2.00 2.00

Length (ft)
Weir W.S.

brian.holmes
Callout
100-YEAR WSE = 5370.10

brian.holmes
Callout
BOTTOM OF SPILLWAY EL. 5369.60

brian.holmes
Callout
100-YEAR OUTFLOW 
*PER RATIONAL METHOD CALCULATION WITHIN APPENDIX B

brian.holmes
Callout
TOP OF SPILLWAY EL. 5371.10



Scenario:  2

P-4
 (S

to
rm

 S
ewer)

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-16664/22/2024

StormCAD
[10.03.03.44]Bentley Systems, Inc.  Haestad Methods Solution Center3550 CHAMBERS.stsw

brian.holmes
Text Box
2-YEAR ANALYSIS



Scenario: 2
Current Time Step: 0.000 h
FlexTable: Conduit Table

R:\Projects\2023\23010407A\Reports\Drainage\Calcs\StormCAD\3550 CHAMBERS.stsw

ID Label Start Node
Invert (Start) 

(ft)
Stop Node

Invert (Stop) 
(ft)

Length (User 
Defined) (ft)

Slope (Calculated) 
(ft/ft)

Section Type
Diameter 

(in)
Manning's n Rise (ft) Span (ft)

System Known 
Flow (cfs)

Flow 
(cfs)

Velocity 
(ft/s)

Depth (Out) 
(ft)

Capacity (Full 
Flow) (cfs)

Hydraulic Grade Line 
(In) (ft)

Hydraulic Grade Line 
(Out) (ft)

Notes

42 P-2 (Storm Sewer) INLET A-2 5,366.55 INLET A-3 5,365.57 217.9 0.004 Ellipse - 0.013 1.2 1.9 0.00 1.97 3.25 0.71 6.80 5,366.99 5,366.28 HERCP
43 P-3 (Storm Sewer) INLET A-3 5,365.57 INLET A-4 5,365.31 72.0 0.004 Circle 18.0 0.013 - - 0.00 2.87 3.49 0.67 6.31 5,366.28 5,365.98 RCP
44 P-4 (Storm Sewer) INLET A-4 5,365.31 S-8 (Storm Sewer) 5,364.95 95.0 0.004 Circle 24.0 0.013 - - 0.00 3.42 3.67 0.65 13.93 5,365.98 5,365.60 RCP
48 P-6 (Storm Sewer) CB-5 5,364.86 R-1 (Storm Sewer) 5,364.65 61.1 0.003 Circle 12.0 0.013 - - 0.10 0.10 1.37 0.15 2.09 5,365.01 5,364.80 RCP
49 P-7 (Storm Sewer) R-1 (Storm Sewer) 5,364.65 S-11 (Storm Sewer) 5,364.51 39.7 0.003 Circle 12.0 0.013 - - 0.10 0.10 1.38 0.13 2.11 5,364.80 5,364.64 RCP
70 CO-1 INLET OS-1 5,366.00 O-1 5,365.20 - 0.026 Circle 18.0 0.013 - - 0.00 0.77 4.87 0.22 16.97 5,366.33 5,365.42 -
72 P-5 (Storm Sewer)(1) INLET A-1 5,366.32 MH S-43 5,365.78 71.5 0.008 Ellipse - 0.013 1.2 1.9 0.00 1.76 3.77 0.37 9.08 5,366.74 5,366.15 RCP
73 P-5 (Storm Sewer)(2) MH S-43 5,365.78 S-3 (Storm Sewer) 5,365.20 46.3 0.013 Ellipse - 0.013 1.2 1.9 0.00 1.74 4.47 0.32 11.69 5,366.20 5,365.52 RCP
75 P-11 INLET OS-2 5,366.52 INLET A-2 5,366.44 - 0.004 Circle 15.0 0.013 - - 0.00 0.66 2.33 0.55 3.83 5,367.00 5,366.99 -
77 P-8 INLET OS-3 5,365.76 INLET A-3 5,365.68 - 0.003 Circle 12.0 0.013 - - 0.00 0.40 2.06 0.60 2.10 5,366.28 5,366.28 -
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Scenario: 2
Current Time Step: 0.000 h
FlexTable: Catch Basin Table

R:\Projects\2023\23010407A\Reports\Drainage\Calcs\StormCAD\3550 CHAMBERS.stsw

ID Label
Elevation 

(Ground) (ft)
Elevation (Rim) 

(ft)
Inlet Type

Local Known 
Flow (cfs)

Hydraulic Grade Line 
(Out) (ft)

Hydraulic 
Grade Line (In) 

(ft)
Notes

50 INLET A-2 5,369.91 5,369.91 Full Capture 0.00 5,366.99 5,366.99 TYPE '16' INLET
51 INLET A-3 5,369.09 5,369.09 Full Capture 0.00 5,366.28 5,366.28 TYPE '16' INLET
52 INLET A-4 5,368.86 5,368.86 Full Capture 0.00 5,365.98 5,365.98 TYPE '16' INLET
54 CB-5 5,366.03 5,366.03 Full Capture 0.10 5,365.01 5,365.01 'C' INLET
56 INLET A-1 5,368.98 5,368.98 Full Capture 0.00 5,366.74 5,366.74 TYPE '16' INLET
68 INLET OS-1 5,369.00 5,369.00 Full Capture 0.00 5,366.33 5,366.33 -
74 INLET OS-2 5,369.28 5,369.28 Full Capture 0.00 5,367.00 5,367.00 -
76 INLET OS-3 5,368.94 5,368.94 Full Capture 0.00 5,366.28 5,366.28 -
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Scenario: 2
Current Time Step: 0.000 h
FlexTable: Manhole Table

R:\Projects\2023\23010407A\Reports\Drainage\Calcs\StormCAD\3550 CHAMBERS.stsw

ID Label
Elevation 

(Ground) (ft)
Elevation (Rim) 

(ft)
Flow (Total 
Out) (cfs)

Depth (Out) (ft)
Hydraulic 

Grade Line (In) 
(ft)

Hydraulic 
Grade Line 

(Out) (ft)
Notes

36 R-1 (Storm Sewer) 5,368.02 5,368.02 0.10 0.15 5,364.80 5,364.80 MH
71 MH S-43 5,370.52 5,370.52 1.74 0.42 5,366.20 5,366.20 -
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Scenario: 2
Current Time Step: 0.000 h
FlexTable: Outfall Table

R:\Projects\2023\23010407A\Reports\Drainage\Calcs\StormCAD\3550 CHAMBERS.stsw

ID Label
Elevation (User 

Defined Tailwater) (ft)
Elevation (Ground) 

(ft)
Boundary Condition 

Type
Hydraulic Grade 

(ft)
Flow (Total Out) 

(cfs)
Notes

38 S-8 (Storm Sewer) - 5,367.21 Free Outfall 5,365.60 3.37 FES
39 S-11 (Storm Sewer) - 5,366.80 Free Outfall 5,364.64 0.10 FES
40 S-3 (Storm Sewer) - 5,366.40 Free Outfall 5,365.52 1.73 FES
69 O-1 - 5,366.00 Free Outfall 5,365.42 0.77 -
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Profile Report

Engineering Profile - A2-POND OUTFALL (3550 CHAMBERS.stsw)
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INLET A-4
Rim: 5,368.86 ft
Invert: 5,365.32 ft

INLET A-3
Rim: 5,369.09 ft
Invert: 5,365.58 ft

INLET A-2
Rim: 5,369.91 ft
Invert: 5,366.56 ft

S-8 (Storm Sewer)
Rim: 5,367.21 ft
Invert: 5,364.96 ft

P-4 (Storm Sewer): 95.0 ft @ 0.004 ft/ft
Circle - 24.0 in Concrete

P-3 (Storm Sewer): 72.0 ft @ 0.004 ft/ft
 Concrete

P-2 (Storm Sewer): 217.9 ft @ 0.004 ft/ft
 Concrete
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Profile Report

Engineering Profile - OS1-POND OUTFALL (3550 CHAMBERS.stsw)
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Rim: 5,366.00 ft
Invert: 5,365.20 ft

CO-1: 30.7 ft @ 0.026 ft/ft

Circle - 18.0 in Concrete
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Profile Report

Engineering Profile - OS-2 (3550 CHAMBERS.stsw)
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Rim: 5,369.28 ft
Invert: 5,366.52 ft

INLET A-2
Rim: 5,369.91 ft
Invert: 5,366.56 ft

P-11: 22.8 ft @ 0.004 ft/ft
Circle - 15.0 in Concrete
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Profile Report

Engineering Profile - OS-3 (3550 CHAMBERS.stsw)
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P-8: 23.0 ft @ 0.003 ft/ft
Circle - 12.0 in 
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Profile Report

Engineering Profile - POND OUTFALL (3550 CHAMBERS.stsw)

5,360.00

5,365.00

5,370.00

-0+50 0+00 0+50 1+00 1+50

Station (ft)

E
le

v
a

tio
n

 (
ft

)

R-1 (Storm Sewer)
Rim: 5,368.02 ft
Invert: 5,364.65 ft

CB-5
Rim: 5,366.03 ft
Invert: 5,364.86 ft

S-11 (Storm Sewer)
Rim: 5,366.80 ft
Invert: 5,364.51 ft

P-7 (Storm Sewer): 39.7 ft @ 0.003 ft/ft
 Concrete

P-6 (Storm Sewer): 61.1 ft @ 0.003 ft/ft
 Concrete
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Profile Report

Engineering Profile - A-1 TO POND OUTFALL (3550 CHAMBERS.stsw)
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MH S-43
Rim: 5,370.52 ft
Invert: 5,365.78 ft

INLET A-1
Rim: 5,368.98 ft
Invert: 5,366.32 ft

S-3 (Storm Sewer)
Rim: 5,366.40 ft
Invert: 5,364.96 ft

P-5 (Storm Sewer)(2): 46.3 ft @ 0.013 ft/ft
Ellipse - 1.9 x 1.2 ft Concrete

P-5 (Storm Sewer)(1): 71.5 ft @ 0.008 ft/ftEllipse - 1.9 x 1.2 ft Concrete
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Scenario: 100
Current Time Step: 0.000 h
FlexTable: Conduit Table

R:\Projects\2023\23010407A\Reports\Drainage\Calcs\StormCAD\3550 CHAMBERS.stsw

ID Label Start Node
Invert (Start) 

(ft)
Stop Node

Invert (Stop) 
(ft)

Length (User 
Defined) (ft)

Slope (Calculated) 
(ft/ft)

Section Type
Diameter 

(in)
Manning's n Rise (ft) Span (ft)

System Known 
Flow (cfs)

Flow 
(cfs)

Velocity 
(ft/s)

Depth (Out) 
(ft)

Capacity (Full 
Flow) (cfs)

Hydraulic Grade Line 
(In) (ft)

Hydraulic Grade Line 
(Out) (ft)

Notes

42 P-2 (Storm Sewer) INLET A-2 5,366.55 INLET A-3 5,365.57 217.9 0.004 Ellipse - 0.013 1.2 1.9 0.00 7.01 3.99 1.86 6.80 5,368.48 5,367.43 HERCP
43 P-3 (Storm Sewer) INLET A-3 5,365.57 INLET A-4 5,365.31 72.0 0.004 Circle 18.0 0.013 - - 0.00 10.26 5.81 1.43 6.31 5,367.43 5,366.74 RCP
44 P-4 (Storm Sewer) INLET A-4 5,365.31 S-8 (Storm Sewer) 5,364.95 95.0 0.004 Circle 24.0 0.013 - - 0.00 12.11 4.99 1.25 13.93 5,366.74 5,366.20 RCP
48 P-6 (Storm Sewer) CB-5 5,364.86 R-1 (Storm Sewer) 5,364.65 61.1 0.003 Circle 12.0 0.013 - - 2.30 2.30 2.93 0.81 2.09 5,365.73 5,365.46 RCP
49 P-7 (Storm Sewer) R-1 (Storm Sewer) 5,364.65 S-11 (Storm Sewer) 5,364.51 39.7 0.003 Circle 12.0 0.013 - - 2.30 2.30 2.93 0.65 2.11 5,365.46 5,365.16 RCP
70 CO-1 INLET OS-1 5,366.00 O-1 5,365.20 - 0.026 Circle 18.0 0.013 - - 0.00 3.15 7.34 0.45 16.97 5,366.67 5,365.65 -
72 P-5 (Storm Sewer)(1) INLET A-1 5,366.32 MH S-43 5,365.78 71.5 0.008 Ellipse - 0.013 1.2 1.9 0.00 5.92 5.48 0.70 9.08 5,367.11 5,366.48 RCP
73 P-5 (Storm Sewer)(2) MH S-43 5,365.78 S-3 (Storm Sewer) 5,365.20 46.3 0.013 Ellipse - 0.013 1.2 1.9 0.00 5.86 6.52 0.61 11.69 5,366.57 5,365.81 RCP
75 P-11 INLET OS-2 5,366.52 INLET A-2 5,366.44 - 0.004 Circle 15.0 0.013 - - 0.00 2.73 2.23 2.04 3.83 5,368.52 5,368.48 -
77 P-8 INLET OS-3 5,365.76 INLET A-3 5,365.68 - 0.003 Circle 12.0 0.013 - - 0.00 1.52 1.93 1.75 2.10 5,367.47 5,367.43 -
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Scenario: 100
Current Time Step: 0.000 h
FlexTable: Catch Basin Table

R:\Projects\2023\23010407A\Reports\Drainage\Calcs\StormCAD\3550 CHAMBERS.stsw

ID Label
Elevation 

(Ground) (ft)
Elevation (Rim) 

(ft)
Inlet Type

Local Known 
Flow (cfs)

Hydraulic Grade Line 
(Out) (ft)

Hydraulic 
Grade Line (In) 

(ft)
Notes

50 INLET A-2 5,369.91 5,369.91 Full Capture 0.00 5,368.48 5,368.48 TYPE '16' INLET
51 INLET A-3 5,369.09 5,369.09 Full Capture 0.00 5,367.43 5,367.43 TYPE '16' INLET
52 INLET A-4 5,368.86 5,368.86 Full Capture 0.00 5,366.74 5,366.74 TYPE '16' INLET
54 CB-5 5,366.03 5,366.03 Full Capture 2.30 5,365.73 5,365.73 'C' INLET
56 INLET A-1 5,368.98 5,368.98 Full Capture 0.00 5,367.11 5,367.11 TYPE '16' INLET
68 INLET OS-1 5,369.00 5,369.00 Full Capture 0.00 5,366.67 5,366.67 -
74 INLET OS-2 5,369.28 5,369.28 Full Capture 0.00 5,368.52 5,368.52 -
76 INLET OS-3 5,368.94 5,368.94 Full Capture 0.00 5,367.47 5,367.47 -
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Scenario: 100
Current Time Step: 0.000 h
FlexTable: Manhole Table

R:\Projects\2023\23010407A\Reports\Drainage\Calcs\StormCAD\3550 CHAMBERS.stsw

ID Label
Elevation 

(Ground) (ft)
Elevation (Rim) 

(ft)
Flow (Total 
Out) (cfs)

Depth (Out) (ft)
Hydraulic 

Grade Line (In) 
(ft)

Hydraulic 
Grade Line 

(Out) (ft)
Notes

36 R-1 (Storm Sewer) 5,368.02 5,368.02 2.30 0.81 5,365.46 5,365.46 MH
71 MH S-43 5,370.52 5,370.52 5.86 0.79 5,366.57 5,366.57 -
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Scenario: 100
Current Time Step: 0.000 h
FlexTable: Outfall Table

R:\Projects\2023\23010407A\Reports\Drainage\Calcs\StormCAD\3550 CHAMBERS.stsw

ID Label
Elevation (User 

Defined Tailwater) (ft)
Elevation (Ground) 

(ft)
Boundary Condition 

Type
Hydraulic Grade 

(ft)
Flow (Total Out) 

(cfs)
Notes

38 S-8 (Storm Sewer) - 5,367.21 Free Outfall 5,366.20 11.98 FES
39 S-11 (Storm Sewer) - 5,366.80 Free Outfall 5,365.16 2.30 FES
40 S-3 (Storm Sewer) - 5,366.40 Free Outfall 5,365.81 5.83 FES
69 O-1 - 5,366.00 Free Outfall 5,365.65 3.14 -
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Profile Report

Engineering Profile - A2-POND OUTFALL (3550 CHAMBERS.stsw)
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INLET A-4
Rim: 5,368.86 ft
Invert: 5,365.32 ft

INLET A-3
Rim: 5,369.09 ft
Invert: 5,365.58 ft

INLET A-2
Rim: 5,369.91 ft
Invert: 5,366.56 ft

S-8 (Storm Sewer)
Rim: 5,367.21 ft
Invert: 5,364.96 ft

P-4 (Storm Sewer): 95.0 ft @ 0.004 ft/ft
Circle - 24.0 in Concrete

P-3 (Storm Sewer): 72.0 ft @ 0.004 ft/ft
 Concrete

P-2 (Storm Sewer): 217.9 ft @ 0.004 ft/ft
 Concrete
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Profile Report

Engineering Profile - OS1-POND OUTFALL (3550 CHAMBERS.stsw)
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INLET OS-1
Rim: 5,369.00 ft
Invert: 5,366.00 ft

O-1
Rim: 5,366.00 ft
Invert: 5,365.20 ft

CO-1: 30.7 ft @ 0.026 ft/ft

Circle - 18.0 in Concrete
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Profile Report

Engineering Profile - OS-2 (3550 CHAMBERS.stsw)
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INLET OS-2
Rim: 5,369.28 ft
Invert: 5,366.52 ft

INLET A-2
Rim: 5,369.91 ft
Invert: 5,366.56 ft

P-11: 22.8 ft @ 0.004 ft/ft
Circle - 15.0 in Concrete
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Profile Report

Engineering Profile - OS-3 (3550 CHAMBERS.stsw)
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INLET A-3
Rim: 5,369.09 ft
Invert: 5,365.58 ft

INLET OS-3
Rim: 5,368.94 ft
Invert: 5,365.76 ft

P-8: 23.0 ft @ 0.003 ft/ft
Circle - 12.0 in 
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Profile Report

Engineering Profile - POND OUTFALL (3550 CHAMBERS.stsw)
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R-1 (Storm Sewer)
Rim: 5,368.02 ft
Invert: 5,364.65 ft

CB-5
Rim: 5,366.03 ft
Invert: 5,364.86 ft

S-11 (Storm Sewer)
Rim: 5,366.80 ft
Invert: 5,364.51 ft

P-7 (Storm Sewer): 39.7 ft @ 0.003 ft/ft
 Concrete

P-6 (Storm Sewer): 61.1 ft @ 0.003 ft/ft
 Concrete
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Profile Report

Engineering Profile - A-1 TO POND OUTFALL (3550 CHAMBERS.stsw)
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MH S-43
Rim: 5,370.52 ft
Invert: 5,365.78 ft

INLET A-1
Rim: 5,368.98 ft
Invert: 5,366.32 ft

S-3 (Storm Sewer)
Rim: 5,366.40 ft
Invert: 5,364.96 ft

P-5 (Storm Sewer)(2): 46.3 ft @ 0.013 ft/ft
Ellipse - 1.9 x 1.2 ft Concrete

P-5 (Storm Sewer)(1): 71.5 ft @ 0.008 ft/ftEllipse - 1.9 x 1.2 ft Concrete
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4. Supporting Documentation 

  

Appendix C 
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