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1.0 Project Introduction  

1.1 PROJECT BACKGROUND   

The proposed Wyandotte Woods Sections 9 & 10 single family sites are located just north of Wyandotte 
Woods Section 8 and just west of the Emerald Fields Park in Dublin Ohio. 

The proposed site will consist of 55 single family lots and corresponding street access. Section 9 will drain 
south toward Basin A that was constructed during development of Section 8. Section 10 will drain west 
toward Basin B that was constructed during Section 4 of the development. Basin A will be modified during 
this phase of construction to provide adequate water quality and quantity control for the proposed 
tributary area. Basin B is sized to adequately treat water quality and quantity for the post-developed 
conditions as evidenced in the attached approved stormwater management report from Section 4 and 
thus, will not require modifications. 

This report details the stormwater quantity and quality treatment measures to be provided by the 
modified Basin A. 

1.2 EXISTING CONDITIONS 

The existing site is considered to be undeveloped light woodlands with existing land slopes of between 2% 
and 10%. The site currently drains to the south toward Section 8 and west toward Section 5. There are 
approximately 19.42 acres of the site tributary to the proposed detention system. All watershed areas are 
outlined in the record plans.  

Basin A was constructed during Section 8 of development and is currently undersized to adequately 
control stormwater release from the site.  

1.3 PROPOSED CONDITIONS 

The proposed site will consist of 55 ¼ acre single family lots. Site slopes will vary between 0.5% and 8%. 
The stormwater management system has been designed to detain the 5-year post-developed onsite flow to 
the 1-year pre-developed rate per the City of Dublin Stormwater Management Design Manual the 
Wyandotte Woods Stormwater Master Plan. The total outflow from the system will not exceed the 
allowable release rates for any storm event.  Basin A is located adjacent to a proposed multi-family 
development site and will require further modifications beyond what is outlined in this report to 
adequately control stormwater runoff from the future multi-family development.  
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2.0 Hydrologic Analysis 

2.1 RUNOFF COEFFICIENTS 

Pre-development runoff coefficients for the site were based on good light tree and dense grass cover. A CN 
value of 72 was used for the pre-developed onsite flow. A CN value of 81 was assigned to Section 8 to 
represent the 1/3 acre lots currently built on the site. A  post-developed CN of 83 was assigned to Section 
9 development to reflect the nature of ¼ acre lots planned for the development.  

Soil types were considered to be in Hydrologic Soil Group C with slow infiltration rates.  

2.2 TIME OF CONCENTRATION 

Pre-development travel times were calculated using a combination of sheet and shallow concentrated 
flow. A maximum length of 100 feet of sheet flow was used before transitioning to shallow concentrated 
flow. A value of 2.20 inches was used for the 1-year 24-hour rainfall depth, as determined from the City of 
Dublin Stormwater Management Design Manual. (Dublin, 2013)  

Existing contours were used to determine the existing land slopes leading to the outlet location, while the 
proposed storm sewer design was used to determine the post-developed times of concentration.  

2.3 PREDEVELOPED RUNOFF RATES 

Pre-developed runoff rates were calculated using the criteria outlined above and are presented in the table 
below. 

TABLE 1 SUMMARY OF PRE-DEVELOPED RUNOFF RATES (CFS) 

 1-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Section 8 Developed 6.83 9.83 14.42 18.36 24.06 28.87 33.99 
Section 9A Pre-Developed  1.60 2.86 4.99 6.95 9.93 12.54 15.38
Section 9 B Pre-Developed  1.33 2.83 4.13 5.74 8.16 10.29 12.62
Total 8.43 13.09 20.62 27.31 37.18 45.70 54.90

 

3.0 Hydraulic Analysis 

3.1 DETENTION CRITERIA 

The City of Dublin Stormwater Management Design Manual designates a critical storm event based on the 
percentage increase in runoff volume between the one year pre-developed flow and one year post 
developed volume. Based on the existing conditions and expected land use of the overall site a 38% 
increase in runoff volume is expected, corresponding to a 5 year critical storm. According to the manual, 
all storm return periods up to and including the 5 year storm shall not release at a rate greater than the 1 
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year pre-developed flow from the site. Any storm events with a return period greater than 5 years shall not 
release at a rate greater than the pre-developed flow corresponding to that year. 

 TABLE 2 CRITICAL STORM CALCULATION 

1 Year Pre Developed Volume 0.50
*Corresponds to a 5 year critical storm. 1 Year Post Developed Volume 0.79

% Difference 37.7%
*Note that analysis was completed to ensure compliance with the master stormwater plan for Wyandotte 
Woods. 

3.2 MODELING PARAMETERS 

Hydrologic and hydraulic modeling was performed using the HydroCAD® Version 10.0 software 
developed by HydroCAD Software Solutions LLC.  This model uses the Soil Conservation Service (SCS) 
TR-20 methodology to determine peak flows and runoff volumes.   

A Type II 24-hour storm type was selected to model the rainfall distribution across each rainfall event. 
This distribution is appropriate for most projects unless a localized design storm is required. The 
antecedent moisture condition was set to “normal” (an AMC value of 2) and the time span for the analysis 
was set to 48 hours.  

3.3 MODIFIED STORMWATER BASIN 

Detention and water quality treatment for the public right-of-way area will be provided in retention Basin 
A located in the open space along the southern extents of Section 8. A multi-stage outlet structure has 
been designed to restrict dewatering of the basin to a minimum of 24 hours during the water quality 
storm event (3/4” rainfall depth). During larger events, the structure will detain the release rates to the 
allowable rates, as determined from the pre-development conditions. An emergency overflow weir has 
been constructed in the basin embankment. This will activate in the event of the primary outlet becoming 
blocked, or in the event of a storm larger than the 100 year design storm. As noted in the previous sections 
the existing basin will be expanded by roughly 20 feet on the southwest edge and the outlet structure 
modified by cutting an additional 3.7” water quality orifice at an invert of 910.09, which will lower the 
normal water elevation. Both these changes are outlined in the Section 9 Street, Storm, and Waterline 
Improvements under the Basin Modification Detail sheet. 
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3.4 ANALYSIS RESULTS 

The following tables are a summary of the anticipated release rates from the modified Basin A. 

TABLE 3 SUMMARY OF SECTION 9 & 10 (5 Year Critical Storm) 

  1 Year 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
Area (acres) 16.8 16.8 16.8 16.8 16.8 16.8 16.8 

Pre-Developed CN 76 76 76 76 76 76 76 

Post-Developed CN 83 83 83 83 83 83 83 

Pre-Developed Tc (min) 31.0 31.0 31.0 31.0 31.0 31.0 31.0 

Post-Developed Tc (min) 10 10 10 10 10 10 10 

Pre-Developed Flow (cfs) 8.43 13.09 20.62 27.31 37.18 45.70 54.90 
Post-Developed Flow (cfs) 0.50 1.00 3.59 6.30 10.93 11.93 12.88 
Allowable Release Rate (cfs)* 5.71 9.90 10.84 11.50 12.41 13.21 14.02 

 
*Allowable release rates from Table 2 above are from the Stormwater Master Plan Release Point A 
Submitted to the City of Dublin on January 29, 2009.  

Basin A will also act as a release point for future multi-family development planned south of existing 
Section 8. The basin is not adequately sized to handle additional multi-family flow and additional 
modifications will be necessary as development progresses.  

4.0 WATER QUALITY SUMMARY 

4.1 WATER QUALITY VOLUME 

Basin A is currently designed to provide water quality for the existing Wyandotte Woods Section 8. In 
order to provide water quality volume for Section 9 and the future multi-family project the basin outlet 
water quality notch shall be cut to the invert of the outlet pipe. The 3.7” water quality orifice will provide 
adequate drawdown for the water quality event. An inverted PVC conduit shall be installed per the plans 
to prevent the orifice from clogging. According to the current Ohio EPA General Construction Stormwater 
Permit, the water quality requirements are based on the following equation:   

    WQv = 0.75 * C * P * (A/12)           

Where: 

 WQv = water quality volume in acre-feet 

 C = runoff coefficient 

 P = precipitation depth  

 A = drainage area in acres 
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The water quality calculations are therefore as follows: 
TABLE 4 WATER QUALITY SUMMARY TABLE 

      Area (acres) Runoff Coefficient 
Medium Density Residential (4-8 Lots/acre): 16.80 0.4 
    
    Total Area: 16.80 0.400 

P = Precipitation 
Depth = 0.75 inches 

WQV = 0.315 ac-ft 
Half WQV = 0.158 ac-ft 

 

The WQv volume is satisfied at an elevation of 910.99 in the pond. The release rates below that elevation 
are restricted by a 3.7” water quality orifice located through the wall of the structure. Above the water 
quality orifice the existing water quality notch, side window, and horizontal grate permit larger flows to 
release. Less frequent storm events are then restricted by a 15” outlet orifice plate. The emergency 
overflow weir will only activate if the primary outlet is blocked or a storm larger than the 100 year storm 
occurs. 

4.2 WATER QUALITY DRAWDOWN 

The water quality rain event should be detained and allowed to release no sooner than 24 hours in a wet 
pond. The purpose of this additional detention time is to allow particulates to settle from the runoff and 
be deposited within the system, and therefore not be transported downstream. It must be demonstrated 
that the water quality volume does not discharge, or “drawn down”, sooner than 24-hours after the start 
of the rainfall event. In addition, half of the volume must still be retained at 8-hours after the start of the 
event. 

The water quality orifice has been sized to prevent the basin from de-watering sooner than the 24-hour 
minimum requirement. Water quality calculations and a hydrograph table of the drawdown time versus 
storage elevation are provided in Appendix D.   

4.3 SEDIMENT STORAGE 

Basin A is currently outfitted with a sediment riser structure that was built during construction of Section 
8. The basin is currently sized to provide 1,472 CY of storage. According to the current Ohio EPA General 
Construction Stormwater Permit, the sediment storage requirements for construction activities are 67 
cubic yards of storage per acre of disturbed earth. Based on a developed area of 9.3 acres the basin should 
provide a minimum storage volume of 623.1 CY. The basin is adequately sized to store sediment during 
construction of Section 9.  
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5.0 CONSTRUCTION INSPECTION AND BMP MAINTENANCE 

5.1 CONSTRUCTION INSPECTION 

Maintaining the newly installed detention system as construction progresses is important to protect the 
facility and ensure its functionality after construction is complete. A checklist to be used during this 
timeframe has been included in Appendix E and will be included the Stormwater Pollution Prevention 
Plan for the project. 
  

5.2 BMP OWNERSHIP AND MAINTENANCE 

Ownership and maintenance of the proposed detention system will be the responsibility of the property 
owner. Continued maintenance of the system is critical to its operation. Routine inspection and 
maintenance is required to ensure the system is functioning as designed.  
 

6.0 Conclusions 

The proposed stormwater system is an effective device for addressing both water quality and detention 
issues. The basin will temporarily detain the runoff from the site and release at a restricted rate to help 
achieve the desired reduction in peak flows. The reduction in peak flows will benefit the offsite culvert and 
drainage ditch by reducing the peak elevation and flow passing through them. The basin also provides a 
temporary settling pool to remove sediment from the site runoff, minimizing the impact to the 
downstream receiving waters. As a result, this system helps contribute to an environmentally sound 
development.  
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 Pre-Developed Tributary Area Exhibit and Calculations 

  





24S

SECTION 8

25S

Section 9 Area A
 Pre-Developed

26S

Section 9 Area B
 Pre-Developed

30L

Pre-Developed Flow

Routing Diagram for Section 9 Pre-developed10-27-15
Prepared by Stantec Consulting Ltd.,  Printed 1/27/2016

HydroCAD® 10.00-13  s/n 05558  © 2014 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type II 24-hr  1 YEAR Rainfall=2.20"Section 9 Pre-developed10-27-15
  Printed  1/27/2016Prepared by Stantec Consulting Ltd.
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Summary for Subcatchment 24S: SECTION 8

Runoff = 6.83 cfs @ 12.08 hrs,  Volume= 0.460 af,  Depth= 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YEAR Rainfall=2.20"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1 YEAR Rainfall=2.20"
Runoff Area=7.510 ac

Runoff Volume=0.460 af
Runoff Depth=0.73"

Tc=15.0 min
CN=81

6.83 cfs
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Summary for Subcatchment 25S: Section 9 Area A Pre-Developed

Runoff = 1.60 cfs @ 12.32 hrs,  Volume= 0.216 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YEAR Rainfall=2.20"

Area (ac) CN Description
6.802 72 Woods/grass comb., Good, HSG C
6.802 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.0 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
9.0 600 0.0250 1.11 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
31.0 700 Total

Subcatchment 25S: Section 9 Area A Pre-Developed

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow
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cf
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Type II 24-hr
1 YEAR Rainfall=2.20"
Runoff Area=6.802 ac

Runoff Volume=0.216 af
Runoff Depth=0.38"

Flow Length=700'
Slope=0.0250 '/'

Tc=31.0 min
CN=72

1.60 cfs
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Summary for Subcatchment 26S: Section 9 Area B Pre-Developed

Runoff = 1.33 cfs @ 12.23 hrs,  Volume= 0.154 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YEAR Rainfall=2.20"

Area (ac) CN Description
4.840 72 Woods/grass comb., Good, HSG C
4.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.4 100 0.0300 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
4.4 320 0.0300 1.21 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
24.8 420 Total

Subcatchment 26S: Section 9 Area B Pre-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1 YEAR Rainfall=2.20"
Runoff Area=4.840 ac

Runoff Volume=0.154 af
Runoff Depth=0.38"

Flow Length=420'
Slope=0.0300 '/'

Tc=24.8 min
CN=72

1.33 cfs
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Summary for Link 30L: Pre-Developed Flow

Inflow Area = 19.152 ac, 11.76% Impervious,  Inflow Depth = 0.52"    for  1 YEAR event
Inflow = 8.43 cfs @ 12.11 hrs,  Volume= 0.829 af
Primary = 8.43 cfs @ 12.16 hrs,  Volume= 0.829 af,  Atten= 0%,  Lag= 3.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 30L: Pre-Developed Flow

Inflow
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Inflow Area=19.152 ac
8.43 cfs

8.43 cfs
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Summary for Subcatchment 24S: SECTION 8

Runoff = 9.83 cfs @ 12.08 hrs,  Volume= 0.648 af,  Depth= 1.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 YEAR Rainfall=2.63"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type II 24-hr
2 YEAR Rainfall=2.63"
Runoff Area=7.510 ac

Runoff Volume=0.648 af
Runoff Depth=1.04"

Tc=15.0 min
CN=81

9.83 cfs
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Summary for Subcatchment 25S: Section 9 Area A Pre-Developed

Runoff = 2.86 cfs @ 12.30 hrs,  Volume= 0.339 af,  Depth= 0.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 YEAR Rainfall=2.63"

Area (ac) CN Description
6.802 72 Woods/grass comb., Good, HSG C
6.802 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.0 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
9.0 600 0.0250 1.11 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
31.0 700 Total

Subcatchment 25S: Section 9 Area A Pre-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 YEAR Rainfall=2.63"
Runoff Area=6.802 ac

Runoff Volume=0.339 af
Runoff Depth=0.60"

Flow Length=700'
Slope=0.0250 '/'

Tc=31.0 min
CN=72

2.86 cfs
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Summary for Subcatchment 26S: Section 9 Area B Pre-Developed

Runoff = 2.38 cfs @ 12.22 hrs,  Volume= 0.241 af,  Depth= 0.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 YEAR Rainfall=2.63"

Area (ac) CN Description
4.840 72 Woods/grass comb., Good, HSG C
4.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.4 100 0.0300 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
4.4 320 0.0300 1.21 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
24.8 420 Total

Subcatchment 26S: Section 9 Area B Pre-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 YEAR Rainfall=2.63"
Runoff Area=4.840 ac

Runoff Volume=0.241 af
Runoff Depth=0.60"

Flow Length=420'
Slope=0.0300 '/'

Tc=24.8 min
CN=72

2.38 cfs
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Summary for Link 30L: Pre-Developed Flow

Inflow Area = 19.152 ac, 11.76% Impervious,  Inflow Depth = 0.77"    for  2 YEAR event
Inflow = 13.09 cfs @ 12.11 hrs,  Volume= 1.228 af
Primary = 13.09 cfs @ 12.16 hrs,  Volume= 1.228 af,  Atten= 0%,  Lag= 3.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 30L: Pre-Developed Flow
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Inflow Area=19.152 ac
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13.09 cfs
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Summary for Subcatchment 24S: SECTION 8

Runoff = 14.42 cfs @ 12.07 hrs,  Volume= 0.939 af,  Depth= 1.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  5 YEAR Rainfall=3.24"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
5 YEAR Rainfall=3.24"
Runoff Area=7.510 ac

Runoff Volume=0.939 af
Runoff Depth=1.50"

Tc=15.0 min
CN=81

14.42 cfs
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Summary for Subcatchment 25S: Section 9 Area A Pre-Developed

Runoff = 4.99 cfs @ 12.28 hrs,  Volume= 0.541 af,  Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  5 YEAR Rainfall=3.24"

Area (ac) CN Description
6.802 72 Woods/grass comb., Good, HSG C
6.802 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.0 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
9.0 600 0.0250 1.11 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
31.0 700 Total

Subcatchment 25S: Section 9 Area A Pre-Developed
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Type II 24-hr
5 YEAR Rainfall=3.24"
Runoff Area=6.802 ac

Runoff Volume=0.541 af
Runoff Depth=0.95"

Flow Length=700'
Slope=0.0250 '/'

Tc=31.0 min
CN=72

4.99 cfs
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Summary for Subcatchment 26S: Section 9 Area B Pre-Developed

Runoff = 4.13 cfs @ 12.20 hrs,  Volume= 0.385 af,  Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  5 YEAR Rainfall=3.24"

Area (ac) CN Description
4.840 72 Woods/grass comb., Good, HSG C
4.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.4 100 0.0300 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
4.4 320 0.0300 1.21 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
24.8 420 Total

Subcatchment 26S: Section 9 Area B Pre-Developed
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Type II 24-hr
5 YEAR Rainfall=3.24"
Runoff Area=4.840 ac

Runoff Volume=0.385 af
Runoff Depth=0.95"

Flow Length=420'
Slope=0.0300 '/'

Tc=24.8 min
CN=72

4.13 cfs
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Summary for Link 30L: Pre-Developed Flow

Inflow Area = 19.152 ac, 11.76% Impervious,  Inflow Depth = 1.17"    for  5 YEAR event
Inflow = 20.62 cfs @ 12.11 hrs,  Volume= 1.865 af
Primary = 20.62 cfs @ 12.16 hrs,  Volume= 1.865 af,  Atten= 0%,  Lag= 3.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 30L: Pre-Developed Flow
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Inflow Area=19.152 ac
20.62 cfs

20.62 cfs



Type II 24-hr  10 YEAR Rainfall=3.74"Section 9 Pre-developed10-27-15
  Printed  1/27/2016Prepared by Stantec Consulting Ltd.
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Summary for Subcatchment 24S: SECTION 8

Runoff = 18.36 cfs @ 12.07 hrs,  Volume= 1.192 af,  Depth= 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YEAR Rainfall=3.74"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8
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Type II 24-hr
10 YEAR Rainfall=3.74"

Runoff Area=7.510 ac
Runoff Volume=1.192 af

Runoff Depth=1.90"
Tc=15.0 min

CN=81

18.36 cfs
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Summary for Subcatchment 25S: Section 9 Area A Pre-Developed

Runoff = 6.95 cfs @ 12.28 hrs,  Volume= 0.726 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YEAR Rainfall=3.74"

Area (ac) CN Description
6.802 72 Woods/grass comb., Good, HSG C
6.802 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.0 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
9.0 600 0.0250 1.11 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
31.0 700 Total

Subcatchment 25S: Section 9 Area A Pre-Developed
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Type II 24-hr
10 YEAR Rainfall=3.74"

Runoff Area=6.802 ac
Runoff Volume=0.726 af

Runoff Depth=1.28"
Flow Length=700'

Slope=0.0250 '/'
Tc=31.0 min

CN=72

6.95 cfs
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Summary for Subcatchment 26S: Section 9 Area B Pre-Developed

Runoff = 5.74 cfs @ 12.20 hrs,  Volume= 0.517 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YEAR Rainfall=3.74"

Area (ac) CN Description
4.840 72 Woods/grass comb., Good, HSG C
4.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.4 100 0.0300 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
4.4 320 0.0300 1.21 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
24.8 420 Total

Subcatchment 26S: Section 9 Area B Pre-Developed
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Type II 24-hr
10 YEAR Rainfall=3.74"

Runoff Area=4.840 ac
Runoff Volume=0.517 af

Runoff Depth=1.28"
Flow Length=420'

Slope=0.0300 '/'
Tc=24.8 min

CN=72

5.74 cfs
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Summary for Link 30L: Pre-Developed Flow

Inflow Area = 19.152 ac, 11.76% Impervious,  Inflow Depth = 1.53"    for  10 YEAR event
Inflow = 27.31 cfs @ 12.11 hrs,  Volume= 2.435 af
Primary = 27.31 cfs @ 12.16 hrs,  Volume= 2.435 af,  Atten= 0%,  Lag= 3.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 30L: Pre-Developed Flow
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Inflow Area=19.152 ac
27.31 cfs

27.31 cfs



Type II 24-hr  25 YEAR Rainfall=4.44"Section 9 Pre-developed10-27-15
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Summary for Subcatchment 24S: SECTION 8

Runoff = 24.06 cfs @ 12.07 hrs,  Volume= 1.562 af,  Depth= 2.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 YEAR Rainfall=4.44"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8
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Type II 24-hr
25 YEAR Rainfall=4.44"

Runoff Area=7.510 ac
Runoff Volume=1.562 af

Runoff Depth=2.50"
Tc=15.0 min

CN=81

24.06 cfs
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Summary for Subcatchment 25S: Section 9 Area A Pre-Developed

Runoff = 9.93 cfs @ 12.27 hrs,  Volume= 1.007 af,  Depth= 1.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 YEAR Rainfall=4.44"

Area (ac) CN Description
6.802 72 Woods/grass comb., Good, HSG C
6.802 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.0 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
9.0 600 0.0250 1.11 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
31.0 700 Total

Subcatchment 25S: Section 9 Area A Pre-Developed
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Type II 24-hr
25 YEAR Rainfall=4.44"

Runoff Area=6.802 ac
Runoff Volume=1.007 af

Runoff Depth=1.78"
Flow Length=700'

Slope=0.0250 '/'
Tc=31.0 min

CN=72

9.93 cfs
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Summary for Subcatchment 26S: Section 9 Area B Pre-Developed

Runoff = 8.16 cfs @ 12.19 hrs,  Volume= 0.716 af,  Depth= 1.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 YEAR Rainfall=4.44"

Area (ac) CN Description
4.840 72 Woods/grass comb., Good, HSG C
4.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.4 100 0.0300 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
4.4 320 0.0300 1.21 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
24.8 420 Total

Subcatchment 26S: Section 9 Area B Pre-Developed
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Type II 24-hr
25 YEAR Rainfall=4.44"

Runoff Area=4.840 ac
Runoff Volume=0.716 af

Runoff Depth=1.78"
Flow Length=420'

Slope=0.0300 '/'
Tc=24.8 min

CN=72

8.16 cfs
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Summary for Link 30L: Pre-Developed Flow

Inflow Area = 19.152 ac, 11.76% Impervious,  Inflow Depth = 2.06"    for  25 YEAR event
Inflow = 37.18 cfs @ 12.11 hrs,  Volume= 3.285 af
Primary = 37.18 cfs @ 12.16 hrs,  Volume= 3.285 af,  Atten= 0%,  Lag= 3.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 30L: Pre-Developed Flow
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Inflow Area=19.152 ac
37.18 cfs
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Type II 24-hr  50 YEAR Rainfall=5.02"Section 9 Pre-developed10-27-15
  Printed  1/27/2016Prepared by Stantec Consulting Ltd.
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Summary for Subcatchment 24S: SECTION 8

Runoff = 28.87 cfs @ 12.07 hrs,  Volume= 1.879 af,  Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 YEAR Rainfall=5.02"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8
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Type II 24-hr
50 YEAR Rainfall=5.02"

Runoff Area=7.510 ac
Runoff Volume=1.879 af

Runoff Depth=3.00"
Tc=15.0 min

CN=81

28.87 cfs
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Summary for Subcatchment 25S: Section 9 Area A Pre-Developed

Runoff = 12.54 cfs @ 12.27 hrs,  Volume= 1.255 af,  Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 YEAR Rainfall=5.02"

Area (ac) CN Description
6.802 72 Woods/grass comb., Good, HSG C
6.802 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.0 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
9.0 600 0.0250 1.11 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
31.0 700 Total

Subcatchment 25S: Section 9 Area A Pre-Developed
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Type II 24-hr
50 YEAR Rainfall=5.02"

Runoff Area=6.802 ac
Runoff Volume=1.255 af

Runoff Depth=2.21"
Flow Length=700'

Slope=0.0250 '/'
Tc=31.0 min

CN=72

12.54 cfs
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Summary for Subcatchment 26S: Section 9 Area B Pre-Developed

Runoff = 10.29 cfs @ 12.19 hrs,  Volume= 0.893 af,  Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 YEAR Rainfall=5.02"

Area (ac) CN Description
4.840 72 Woods/grass comb., Good, HSG C
4.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.4 100 0.0300 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
4.4 320 0.0300 1.21 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
24.8 420 Total

Subcatchment 26S: Section 9 Area B Pre-Developed

Runoff

Hydrograph
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Type II 24-hr
50 YEAR Rainfall=5.02"

Runoff Area=4.840 ac
Runoff Volume=0.893 af

Runoff Depth=2.21"
Flow Length=420'

Slope=0.0300 '/'
Tc=24.8 min

CN=72

10.29 cfs
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Summary for Link 30L: Pre-Developed Flow

Inflow Area = 19.152 ac, 11.76% Impervious,  Inflow Depth = 2.52"    for  50 YEAR event
Inflow = 45.70 cfs @ 12.11 hrs,  Volume= 4.027 af
Primary = 45.70 cfs @ 12.16 hrs,  Volume= 4.027 af,  Atten= 0%,  Lag= 3.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 30L: Pre-Developed Flow

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

50

45

40

35

30

25

20

15

10

5

0

Inflow Area=19.152 ac
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Type II 24-hr  100 YEAR Rainfall=5.63"Section 9 Pre-developed10-27-15
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Summary for Subcatchment 24S: SECTION 8

Runoff = 33.99 cfs @ 12.07 hrs,  Volume= 2.221 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YEAR Rainfall=5.63"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

38
36
34
32
30
28
26
24
22
20
18
16
14
12
10

8
6
4
2
0

Type II 24-hr
100 YEAR Rainfall=5.63"

Runoff Area=7.510 ac
Runoff Volume=2.221 af

Runoff Depth=3.55"
Tc=15.0 min

CN=81

33.99 cfs
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Summary for Subcatchment 25S: Section 9 Area A Pre-Developed

Runoff = 15.38 cfs @ 12.26 hrs,  Volume= 1.527 af,  Depth= 2.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YEAR Rainfall=5.63"

Area (ac) CN Description
6.802 72 Woods/grass comb., Good, HSG C
6.802 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.0 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
9.0 600 0.0250 1.11 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
31.0 700 Total

Subcatchment 25S: Section 9 Area A Pre-Developed
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Type II 24-hr
100 YEAR Rainfall=5.63"

Runoff Area=6.802 ac
Runoff Volume=1.527 af

Runoff Depth=2.69"
Flow Length=700'

Slope=0.0250 '/'
Tc=31.0 min

CN=72

15.38 cfs
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Summary for Subcatchment 26S: Section 9 Area B Pre-Developed

Runoff = 12.62 cfs @ 12.19 hrs,  Volume= 1.086 af,  Depth= 2.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YEAR Rainfall=5.63"

Area (ac) CN Description
4.840 72 Woods/grass comb., Good, HSG C
4.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.4 100 0.0300 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.56"
4.4 320 0.0300 1.21 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
24.8 420 Total

Subcatchment 26S: Section 9 Area B Pre-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 YEAR Rainfall=5.63"

Runoff Area=4.840 ac
Runoff Volume=1.086 af

Runoff Depth=2.69"
Flow Length=420'

Slope=0.0300 '/'
Tc=24.8 min

CN=72

12.62 cfs
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Summary for Link 30L: Pre-Developed Flow

Inflow Area = 19.152 ac, 11.76% Impervious,  Inflow Depth = 3.03"    for  100 YEAR event
Inflow = 54.90 cfs @ 12.11 hrs,  Volume= 4.834 af
Primary = 54.90 cfs @ 12.16 hrs,  Volume= 4.834 af,  Atten= 0%,  Lag= 3.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 30L: Pre-Developed Flow
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Inflow Area=19.152 ac
54.90 cfs

54.90 cfs
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 Post-Developed Tributary Area Exhibit 
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 Basin Routing Hydrographs  

  



24S

SECTION 8

27S

Section 9 Area A
 Post-Developed

28S

Section 9 Area B
 Post-Developed

21P

Basin w/ Adjusted WQ
 notch and additional

 volume

Routing Diagram for Section 9 Basin Proposed Conditions 10-27-15
Prepared by Stantec Consulting Ltd.,  Printed 1/27/2016

HydroCAD® 10.00-13  s/n 05558  © 2014 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Summary for Subcatchment 24S: SECTION 8

Runoff = 6.83 cfs @ 12.08 hrs,  Volume= 0.460 af,  Depth= 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YEAR Rainfall=2.20"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1 YEAR Rainfall=2.20"
Runoff Area=7.510 ac

Runoff Volume=0.460 af
Runoff Depth=0.73"

Tc=15.0 min
CN=81

6.83 cfs
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Summary for Subcatchment 27S: Section 9 Area A Post-Developed

Runoff = 6.96 cfs @ 12.02 hrs,  Volume= 0.386 af,  Depth= 0.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YEAR Rainfall=2.20"

Area (ac) CN Description
5.554 83 1/4 acre lots, 38% imp, HSG C
3.443 62.00% Pervious Area
2.111 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 27S: Section 9 Area A Post-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1 YEAR Rainfall=2.20"
Runoff Area=5.554 ac

Runoff Volume=0.386 af
Runoff Depth=0.84"

Tc=10.0 min
CN=83

6.96 cfs
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Summary for Subcatchment 28S: Section 9 Area B Post-Developed

Runoff = 4.68 cfs @ 12.02 hrs,  Volume= 0.260 af,  Depth= 0.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  1 YEAR Rainfall=2.20"

Area (ac) CN Description
3.736 83 1/4 acre lots, 38% imp, HSG C
2.316 62.00% Pervious Area
1.420 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 28S: Section 9 Area B Post-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1 YEAR Rainfall=2.20"
Runoff Area=3.736 ac

Runoff Volume=0.260 af
Runoff Depth=0.84"

Tc=10.0 min
CN=83

4.68 cfs
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Summary for Pond 21P: Basin w/ Adjusted WQ notch and additional volume

Inflow Area = 16.800 ac, 34.42% Impervious,  Inflow Depth = 0.79"    for  1 YEAR event
Inflow = 17.88 cfs @ 12.04 hrs,  Volume= 1.106 af
Outflow = 0.50 cfs @ 17.27 hrs,  Volume= 1.026 af,  Atten= 97%,  Lag= 313.6 min
Primary = 0.50 cfs @ 17.27 hrs,  Volume= 1.026 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 911.99' @ 17.27 hrs   Surf.Area= 0.418 ac   Storage= 0.697 af

Plug-Flow detention time= 738.6 min calculated for 1.025 af (93% of inflow)
Center-of-Mass det. time= 700.8 min ( 1,558.7 - 857.8 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 2.892 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

910.00 0.293 0.000 0.000
911.00 0.347 0.320 0.320
912.00 0.419 0.383 0.703
913.00 0.481 0.450 1.153
914.00 0.545 0.513 1.666
915.00 0.611 0.578 2.244
916.00 0.685 0.648 2.892

Device Routing     Invert Outlet Devices
#1 Primary 909.93' 24.0"  Round Culvert   

L= 55.7'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 909.93' / 909.85'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 910.09' 15.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 910.09' 3.8" Vert. Orifice/Grate    C= 0.600   
#4 Device 2 912.00' 4.3" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#5 Device 2 912.50' 24.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#6 Device 2 913.34' 24.0" x 24.0" Horiz. Orifice/Grate X 0.40    C= 0.600   

Limited to weir flow at low heads   
#7 Secondary 916.00' 35.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.50 cfs @ 17.27 hrs  HW=911.99'   (Free Discharge)
1=Culvert  (Passes 0.50 cfs of 11.26 cfs potential flow)

2=Orifice/Grate  (Passes 0.50 cfs of 6.66 cfs potential flow)
3=Orifice/Grate  (Orifice Controls 0.50 cfs @ 6.35 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
5=Orifice/Grate  ( Controls 0.00 cfs)
6=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=910.00'   (Free Discharge)
7=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 21P: Basin w/ Adjusted WQ notch and additional volume

Inflow
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Hydrograph
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Inflow Area=16.800 ac
Peak Elev=911.99'
Storage=0.697 af

17.88 cfs

0.50 cfs
0.50 cfs

0.00 cfs
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Summary for Subcatchment 24S: SECTION 8

Runoff = 9.83 cfs @ 12.08 hrs,  Volume= 0.648 af,  Depth= 1.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 YEAR Rainfall=2.63"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 YEAR Rainfall=2.63"
Runoff Area=7.510 ac

Runoff Volume=0.648 af
Runoff Depth=1.04"

Tc=15.0 min
CN=81

9.83 cfs
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Summary for Subcatchment 27S: Section 9 Area A Post-Developed

Runoff = 9.70 cfs @ 12.02 hrs,  Volume= 0.535 af,  Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 YEAR Rainfall=2.63"

Area (ac) CN Description
5.554 83 1/4 acre lots, 38% imp, HSG C
3.443 62.00% Pervious Area
2.111 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 27S: Section 9 Area A Post-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 YEAR Rainfall=2.63"
Runoff Area=5.554 ac

Runoff Volume=0.535 af
Runoff Depth=1.15"

Tc=10.0 min
CN=83

9.70 cfs
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Summary for Subcatchment 28S: Section 9 Area B Post-Developed

Runoff = 6.53 cfs @ 12.02 hrs,  Volume= 0.360 af,  Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 YEAR Rainfall=2.63"

Area (ac) CN Description
3.736 83 1/4 acre lots, 38% imp, HSG C
2.316 62.00% Pervious Area
1.420 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 28S: Section 9 Area B Post-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 YEAR Rainfall=2.63"
Runoff Area=3.736 ac

Runoff Volume=0.360 af
Runoff Depth=1.15"

Tc=10.0 min
CN=83

6.53 cfs
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Summary for Pond 21P: Basin w/ Adjusted WQ notch and additional volume

Inflow Area = 16.800 ac, 34.42% Impervious,  Inflow Depth = 1.10"    for  2 YEAR event
Inflow = 25.25 cfs @ 12.04 hrs,  Volume= 1.543 af
Outflow = 1.00 cfs @ 14.89 hrs,  Volume= 1.440 af,  Atten= 96%,  Lag= 171.2 min
Primary = 1.00 cfs @ 14.89 hrs,  Volume= 1.440 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 912.51' @ 14.89 hrs   Surf.Area= 0.451 ac   Storage= 0.926 af

Plug-Flow detention time= 678.2 min calculated for 1.438 af (93% of inflow)
Center-of-Mass det. time= 643.0 min ( 1,491.0 - 848.0 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 2.892 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

910.00 0.293 0.000 0.000
911.00 0.347 0.320 0.320
912.00 0.419 0.383 0.703
913.00 0.481 0.450 1.153
914.00 0.545 0.513 1.666
915.00 0.611 0.578 2.244
916.00 0.685 0.648 2.892

Device Routing     Invert Outlet Devices
#1 Primary 909.93' 24.0"  Round Culvert   

L= 55.7'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 909.93' / 909.85'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 910.09' 15.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 910.09' 3.8" Vert. Orifice/Grate    C= 0.600   
#4 Device 2 912.00' 4.3" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#5 Device 2 912.50' 24.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#6 Device 2 913.34' 24.0" x 24.0" Horiz. Orifice/Grate X 0.40    C= 0.600   

Limited to weir flow at low heads   
#7 Secondary 916.00' 35.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=1.00 cfs @ 14.89 hrs  HW=912.51'   (Free Discharge)
1=Culvert  (Passes 1.00 cfs of 14.69 cfs potential flow)

2=Orifice/Grate  (Passes 1.00 cfs of 7.92 cfs potential flow)
3=Orifice/Grate  (Orifice Controls 0.57 cfs @ 7.25 fps)
4=Orifice/Grate  (Orifice Controls 0.42 cfs @ 2.35 fps)
5=Orifice/Grate  (Orifice Controls 0.01 cfs @ 0.37 fps)
6=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=910.00'   (Free Discharge)
7=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 21P: Basin w/ Adjusted WQ notch and additional volume
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Inflow Area=16.800 ac
Peak Elev=912.51'
Storage=0.926 af

25.25 cfs
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Summary for Subcatchment 24S: SECTION 8

Runoff = 14.42 cfs @ 12.07 hrs,  Volume= 0.939 af,  Depth= 1.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  5 YEAR Rainfall=3.24"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
5 YEAR Rainfall=3.24"
Runoff Area=7.510 ac

Runoff Volume=0.939 af
Runoff Depth=1.50"

Tc=15.0 min
CN=81

14.42 cfs
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Summary for Subcatchment 27S: Section 9 Area A Post-Developed

Runoff = 13.82 cfs @ 12.02 hrs,  Volume= 0.760 af,  Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  5 YEAR Rainfall=3.24"

Area (ac) CN Description
5.554 83 1/4 acre lots, 38% imp, HSG C
3.443 62.00% Pervious Area
2.111 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 27S: Section 9 Area A Post-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
5 YEAR Rainfall=3.24"
Runoff Area=5.554 ac

Runoff Volume=0.760 af
Runoff Depth=1.64"

Tc=10.0 min
CN=83

13.82 cfs
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Summary for Subcatchment 28S: Section 9 Area B Post-Developed

Runoff = 9.29 cfs @ 12.02 hrs,  Volume= 0.511 af,  Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  5 YEAR Rainfall=3.24"

Area (ac) CN Description
3.736 83 1/4 acre lots, 38% imp, HSG C
2.316 62.00% Pervious Area
1.420 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 28S: Section 9 Area B Post-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
5 YEAR Rainfall=3.24"
Runoff Area=3.736 ac

Runoff Volume=0.511 af
Runoff Depth=1.64"

Tc=10.0 min
CN=83

9.29 cfs
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Summary for Pond 21P: Basin w/ Adjusted WQ notch and additional volume

Inflow Area = 16.800 ac, 34.42% Impervious,  Inflow Depth = 1.58"    for  5 YEAR event
Inflow = 36.38 cfs @ 12.03 hrs,  Volume= 2.210 af
Outflow = 3.59 cfs @ 12.75 hrs,  Volume= 2.096 af,  Atten= 90%,  Lag= 42.7 min
Primary = 3.59 cfs @ 12.75 hrs,  Volume= 2.096 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 912.99' @ 12.75 hrs   Surf.Area= 0.480 ac   Storage= 1.149 af

Plug-Flow detention time= 515.8 min calculated for 2.093 af (95% of inflow)
Center-of-Mass det. time= 487.9 min ( 1,325.5 - 837.6 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 2.892 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

910.00 0.293 0.000 0.000
911.00 0.347 0.320 0.320
912.00 0.419 0.383 0.703
913.00 0.481 0.450 1.153
914.00 0.545 0.513 1.666
915.00 0.611 0.578 2.244
916.00 0.685 0.648 2.892

Device Routing     Invert Outlet Devices
#1 Primary 909.93' 24.0"  Round Culvert   

L= 55.7'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 909.93' / 909.85'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 910.09' 15.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 910.09' 3.8" Vert. Orifice/Grate    C= 0.600   
#4 Device 2 912.00' 4.3" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#5 Device 2 912.50' 24.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#6 Device 2 913.34' 24.0" x 24.0" Horiz. Orifice/Grate X 0.40    C= 0.600   

Limited to weir flow at low heads   
#7 Secondary 916.00' 35.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=3.59 cfs @ 12.75 hrs  HW=912.99'   (Free Discharge)
1=Culvert  (Passes 3.59 cfs of 18.19 cfs potential flow)

2=Orifice/Grate  (Passes 3.59 cfs of 8.92 cfs potential flow)
3=Orifice/Grate  (Orifice Controls 0.63 cfs @ 7.98 fps)
4=Orifice/Grate  (Orifice Controls 0.74 cfs @ 4.13 fps)
5=Orifice/Grate  (Orifice Controls 2.22 cfs @ 2.25 fps)
6=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=910.00'   (Free Discharge)
7=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 21P: Basin w/ Adjusted WQ notch and additional volume
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Inflow Area=16.800 ac
Peak Elev=912.99'
Storage=1.149 af
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Summary for Subcatchment 24S: SECTION 8

Runoff = 18.36 cfs @ 12.07 hrs,  Volume= 1.192 af,  Depth= 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YEAR Rainfall=3.74"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8

Runoff

Hydrograph
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Type II 24-hr
10 YEAR Rainfall=3.74"

Runoff Area=7.510 ac
Runoff Volume=1.192 af

Runoff Depth=1.90"
Tc=15.0 min

CN=81

18.36 cfs
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Summary for Subcatchment 27S: Section 9 Area A Post-Developed

Runoff = 17.31 cfs @ 12.02 hrs,  Volume= 0.954 af,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YEAR Rainfall=3.74"

Area (ac) CN Description
5.554 83 1/4 acre lots, 38% imp, HSG C
3.443 62.00% Pervious Area
2.111 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 27S: Section 9 Area A Post-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YEAR Rainfall=3.74"

Runoff Area=5.554 ac
Runoff Volume=0.954 af

Runoff Depth=2.06"
Tc=10.0 min

CN=83

17.31 cfs
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Summary for Subcatchment 28S: Section 9 Area B Post-Developed

Runoff = 11.64 cfs @ 12.02 hrs,  Volume= 0.642 af,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 YEAR Rainfall=3.74"

Area (ac) CN Description
3.736 83 1/4 acre lots, 38% imp, HSG C
2.316 62.00% Pervious Area
1.420 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 28S: Section 9 Area B Post-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YEAR Rainfall=3.74"

Runoff Area=3.736 ac
Runoff Volume=0.642 af

Runoff Depth=2.06"
Tc=10.0 min

CN=83

11.64 cfs
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Summary for Pond 21P: Basin w/ Adjusted WQ notch and additional volume

Inflow Area = 16.800 ac, 34.42% Impervious,  Inflow Depth = 1.99"    for  10 YEAR event
Inflow = 45.87 cfs @ 12.03 hrs,  Volume= 2.789 af
Outflow = 6.30 cfs @ 12.55 hrs,  Volume= 2.667 af,  Atten= 86%,  Lag= 30.9 min
Primary = 6.30 cfs @ 12.55 hrs,  Volume= 2.667 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 913.48' @ 12.55 hrs   Surf.Area= 0.512 ac   Storage= 1.392 af

Plug-Flow detention time= 429.7 min calculated for 2.664 af (96% of inflow)
Center-of-Mass det. time= 405.9 min ( 1,236.9 - 831.0 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 2.892 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

910.00 0.293 0.000 0.000
911.00 0.347 0.320 0.320
912.00 0.419 0.383 0.703
913.00 0.481 0.450 1.153
914.00 0.545 0.513 1.666
915.00 0.611 0.578 2.244
916.00 0.685 0.648 2.892

Device Routing     Invert Outlet Devices
#1 Primary 909.93' 24.0"  Round Culvert   

L= 55.7'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 909.93' / 909.85'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 910.09' 15.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 910.09' 3.8" Vert. Orifice/Grate    C= 0.600   
#4 Device 2 912.00' 4.3" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#5 Device 2 912.50' 24.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#6 Device 2 913.34' 24.0" x 24.0" Horiz. Orifice/Grate X 0.40    C= 0.600   

Limited to weir flow at low heads   
#7 Secondary 916.00' 35.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=6.29 cfs @ 12.55 hrs  HW=913.48'   (Free Discharge)
1=Culvert  (Passes 6.29 cfs of 21.74 cfs potential flow)

2=Orifice/Grate  (Passes 6.29 cfs of 9.83 cfs potential flow)
3=Orifice/Grate  (Orifice Controls 0.68 cfs @ 8.66 fps)
4=Orifice/Grate  (Orifice Controls 0.96 cfs @ 5.33 fps)
5=Orifice/Grate  (Orifice Controls 4.10 cfs @ 4.10 fps)
6=Orifice/Grate  (Weir Controls 0.56 cfs @ 0.49 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=910.00'   (Free Discharge)
7=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 21P: Basin w/ Adjusted WQ notch and additional volume
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Inflow Area=16.800 ac
Peak Elev=913.48'
Storage=1.392 af
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Summary for Subcatchment 24S: SECTION 8

Runoff = 24.06 cfs @ 12.07 hrs,  Volume= 1.562 af,  Depth= 2.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 YEAR Rainfall=4.44"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25 YEAR Rainfall=4.44"

Runoff Area=7.510 ac
Runoff Volume=1.562 af

Runoff Depth=2.50"
Tc=15.0 min

CN=81

24.06 cfs
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Summary for Subcatchment 27S: Section 9 Area A Post-Developed

Runoff = 22.30 cfs @ 12.01 hrs,  Volume= 1.237 af,  Depth= 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 YEAR Rainfall=4.44"

Area (ac) CN Description
5.554 83 1/4 acre lots, 38% imp, HSG C
3.443 62.00% Pervious Area
2.111 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 27S: Section 9 Area A Post-Developed

Runoff
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Type II 24-hr
25 YEAR Rainfall=4.44"

Runoff Area=5.554 ac
Runoff Volume=1.237 af

Runoff Depth=2.67"
Tc=10.0 min

CN=83

22.30 cfs
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Summary for Subcatchment 28S: Section 9 Area B Post-Developed

Runoff = 15.00 cfs @ 12.01 hrs,  Volume= 0.832 af,  Depth= 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  25 YEAR Rainfall=4.44"

Area (ac) CN Description
3.736 83 1/4 acre lots, 38% imp, HSG C
2.316 62.00% Pervious Area
1.420 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 28S: Section 9 Area B Post-Developed

Runoff

Hydrograph
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Type II 24-hr
25 YEAR Rainfall=4.44"

Runoff Area=3.736 ac
Runoff Volume=0.832 af

Runoff Depth=2.67"
Tc=10.0 min

CN=83

15.00 cfs
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Summary for Pond 21P: Basin w/ Adjusted WQ notch and additional volume

Inflow Area = 16.800 ac, 34.42% Impervious,  Inflow Depth = 2.59"    for  25 YEAR event
Inflow = 59.51 cfs @ 12.03 hrs,  Volume= 3.631 af
Outflow = 10.93 cfs @ 12.42 hrs,  Volume= 3.501 af,  Atten= 82%,  Lag= 23.3 min
Primary = 10.93 cfs @ 12.42 hrs,  Volume= 3.501 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 914.14' @ 12.42 hrs   Surf.Area= 0.554 ac   Storage= 1.742 af

Plug-Flow detention time= 350.7 min calculated for 3.501 af (96% of inflow)
Center-of-Mass det. time= 329.8 min ( 1,153.3 - 823.5 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 2.892 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

910.00 0.293 0.000 0.000
911.00 0.347 0.320 0.320
912.00 0.419 0.383 0.703
913.00 0.481 0.450 1.153
914.00 0.545 0.513 1.666
915.00 0.611 0.578 2.244
916.00 0.685 0.648 2.892

Device Routing     Invert Outlet Devices
#1 Primary 909.93' 24.0"  Round Culvert   

L= 55.7'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 909.93' / 909.85'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 910.09' 15.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 910.09' 3.8" Vert. Orifice/Grate    C= 0.600   
#4 Device 2 912.00' 4.3" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#5 Device 2 912.50' 24.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#6 Device 2 913.34' 24.0" x 24.0" Horiz. Orifice/Grate X 0.40    C= 0.600   

Limited to weir flow at low heads   
#7 Secondary 916.00' 35.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=10.93 cfs @ 12.42 hrs  HW=914.14'   (Free Discharge)
1=Culvert  (Passes 10.93 cfs of 25.74 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 10.93 cfs @ 8.91 fps)
3=Orifice/Grate  (Passes < 0.75 cfs potential flow)
4=Orifice/Grate  (Passes < 1.18 cfs potential flow)
5=Orifice/Grate  (Passes < 5.66 cfs potential flow)
6=Orifice/Grate  (Passes < 6.88 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=910.00'   (Free Discharge)
7=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 21P: Basin w/ Adjusted WQ notch and additional volume
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Inflow Area=16.800 ac
Peak Elev=914.14'
Storage=1.742 af
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Summary for Subcatchment 24S: SECTION 8

Runoff = 28.87 cfs @ 12.07 hrs,  Volume= 1.879 af,  Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 YEAR Rainfall=5.02"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
50 YEAR Rainfall=5.02"

Runoff Area=7.510 ac
Runoff Volume=1.879 af

Runoff Depth=3.00"
Tc=15.0 min

CN=81

28.87 cfs
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Summary for Subcatchment 27S: Section 9 Area A Post-Developed

Runoff = 26.49 cfs @ 12.01 hrs,  Volume= 1.477 af,  Depth= 3.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 YEAR Rainfall=5.02"

Area (ac) CN Description
5.554 83 1/4 acre lots, 38% imp, HSG C
3.443 62.00% Pervious Area
2.111 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 27S: Section 9 Area A Post-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
50 YEAR Rainfall=5.02"

Runoff Area=5.554 ac
Runoff Volume=1.477 af

Runoff Depth=3.19"
Tc=10.0 min

CN=83

26.49 cfs
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Summary for Subcatchment 28S: Section 9 Area B Post-Developed

Runoff = 17.82 cfs @ 12.01 hrs,  Volume= 0.994 af,  Depth= 3.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 YEAR Rainfall=5.02"

Area (ac) CN Description
3.736 83 1/4 acre lots, 38% imp, HSG C
2.316 62.00% Pervious Area
1.420 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 28S: Section 9 Area B Post-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
50 YEAR Rainfall=5.02"

Runoff Area=3.736 ac
Runoff Volume=0.994 af

Runoff Depth=3.19"
Tc=10.0 min

CN=83

17.82 cfs
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Summary for Pond 21P: Basin w/ Adjusted WQ notch and additional volume

Inflow Area = 16.800 ac, 34.42% Impervious,  Inflow Depth = 3.11"    for  50 YEAR event
Inflow = 70.99 cfs @ 12.03 hrs,  Volume= 4.351 af
Outflow = 11.93 cfs @ 12.45 hrs,  Volume= 4.216 af,  Atten= 83%,  Lag= 25.0 min
Primary = 11.93 cfs @ 12.45 hrs,  Volume= 4.216 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 914.79' @ 12.45 hrs   Surf.Area= 0.597 ac   Storage= 2.116 af

Plug-Flow detention time= 310.0 min calculated for 4.216 af (97% of inflow)
Center-of-Mass det. time= 291.7 min ( 1,110.0 - 818.3 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 2.892 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

910.00 0.293 0.000 0.000
911.00 0.347 0.320 0.320
912.00 0.419 0.383 0.703
913.00 0.481 0.450 1.153
914.00 0.545 0.513 1.666
915.00 0.611 0.578 2.244
916.00 0.685 0.648 2.892

Device Routing     Invert Outlet Devices
#1 Primary 909.93' 24.0"  Round Culvert   

L= 55.7'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 909.93' / 909.85'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 910.09' 15.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 910.09' 3.8" Vert. Orifice/Grate    C= 0.600   
#4 Device 2 912.00' 4.3" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#5 Device 2 912.50' 24.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#6 Device 2 913.34' 24.0" x 24.0" Horiz. Orifice/Grate X 0.40    C= 0.600   

Limited to weir flow at low heads   
#7 Secondary 916.00' 35.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=11.93 cfs @ 12.45 hrs  HW=914.79'   (Free Discharge)
1=Culvert  (Passes 11.93 cfs of 29.17 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 11.93 cfs @ 9.72 fps)
3=Orifice/Grate  (Passes < 0.81 cfs potential flow)
4=Orifice/Grate  (Passes < 1.37 cfs potential flow)
5=Orifice/Grate  (Passes < 6.87 cfs potential flow)
6=Orifice/Grate  (Passes < 9.27 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=910.00'   (Free Discharge)
7=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 21P: Basin w/ Adjusted WQ notch and additional volume
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Inflow Area=16.800 ac
Peak Elev=914.79'
Storage=2.116 af
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Summary for Subcatchment 24S: SECTION 8

Runoff = 33.99 cfs @ 12.07 hrs,  Volume= 2.221 af,  Depth= 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YEAR Rainfall=5.63"

Area (ac) CN Description
7.510 81 1/3 acre lots, 30% imp, HSG C
5.257 70.00% Pervious Area
2.253 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 Direct Entry, 

Subcatchment 24S: SECTION 8

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 YEAR Rainfall=5.63"

Runoff Area=7.510 ac
Runoff Volume=2.221 af

Runoff Depth=3.55"
Tc=15.0 min

CN=81

33.99 cfs
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Summary for Subcatchment 27S: Section 9 Area A Post-Developed

Runoff = 30.93 cfs @ 12.01 hrs,  Volume= 1.735 af,  Depth= 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YEAR Rainfall=5.63"

Area (ac) CN Description
5.554 83 1/4 acre lots, 38% imp, HSG C
3.443 62.00% Pervious Area
2.111 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 27S: Section 9 Area A Post-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 YEAR Rainfall=5.63"

Runoff Area=5.554 ac
Runoff Volume=1.735 af

Runoff Depth=3.75"
Tc=10.0 min

CN=83

30.93 cfs
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Summary for Subcatchment 28S: Section 9 Area B Post-Developed

Runoff = 20.80 cfs @ 12.01 hrs,  Volume= 1.167 af,  Depth= 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 YEAR Rainfall=5.63"

Area (ac) CN Description
3.736 83 1/4 acre lots, 38% imp, HSG C
2.316 62.00% Pervious Area
1.420 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 28S: Section 9 Area B Post-Developed

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 YEAR Rainfall=5.63"

Runoff Area=3.736 ac
Runoff Volume=1.167 af

Runoff Depth=3.75"
Tc=10.0 min

CN=83

20.80 cfs
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Summary for Pond 21P: Basin w/ Adjusted WQ notch and additional volume

Inflow Area = 16.800 ac, 34.42% Impervious,  Inflow Depth = 3.66"    for  100 YEAR event
Inflow = 83.16 cfs @ 12.03 hrs,  Volume= 5.123 af
Outflow = 12.88 cfs @ 12.47 hrs,  Volume= 4.985 af,  Atten= 85%,  Lag= 26.6 min
Primary = 12.88 cfs @ 12.47 hrs,  Volume= 4.985 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 915.47' @ 12.47 hrs   Surf.Area= 0.646 ac   Storage= 2.538 af

Plug-Flow detention time= 281.7 min calculated for 4.985 af (97% of inflow)
Center-of-Mass det. time= 265.5 min ( 1,079.2 - 813.7 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 2.892 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

910.00 0.293 0.000 0.000
911.00 0.347 0.320 0.320
912.00 0.419 0.383 0.703
913.00 0.481 0.450 1.153
914.00 0.545 0.513 1.666
915.00 0.611 0.578 2.244
916.00 0.685 0.648 2.892

Device Routing     Invert Outlet Devices
#1 Primary 909.93' 24.0"  Round Culvert   

L= 55.7'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 909.93' / 909.85'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 910.09' 15.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 910.09' 3.8" Vert. Orifice/Grate    C= 0.600   
#4 Device 2 912.00' 4.3" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#5 Device 2 912.50' 24.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#6 Device 2 913.34' 24.0" x 24.0" Horiz. Orifice/Grate X 0.40    C= 0.600   

Limited to weir flow at low heads   
#7 Secondary 916.00' 35.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=12.88 cfs @ 12.47 hrs  HW=915.47'   (Free Discharge)
1=Culvert  (Passes 12.88 cfs of 32.22 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 12.88 cfs @ 10.50 fps)
3=Orifice/Grate  (Passes < 0.87 cfs potential flow)
4=Orifice/Grate  (Passes < 1.55 cfs potential flow)
5=Orifice/Grate  (Passes < 7.93 cfs potential flow)
6=Orifice/Grate  (Passes < 11.23 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=910.00'   (Free Discharge)
7=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 21P: Basin w/ Adjusted WQ notch and additional volume
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Inflow Area=16.800 ac
Peak Elev=915.47'
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 Water Quality Calculations and Drawdown Time 

  



Project: Wyandotte Woods Section 9 & 10 Calc by: JDC
Pond: A
Stantec JN: 2550 Checked:
Date: 10/27/15

Wet Pond WQv = (C*P*A)/12*0.75
Dry Basin WQv = (C*P*A)/12

Area (acres) Runoff Coefficient
Medium Density Residential (4-8 Lots/acre): 16.80 0.4

Total Area: 16.80 0.400

P = Precipitation Depth = 0.75 inches

WQV = 0.315 ac-ft
Half WQV = 0.158 ac-ft

Elevation Area (ac) Volume (ac-ft)
(Cummulative)

910.0 0.293 0.000
911.0 0.347 0.320
912.0 0.419 0.703
913.0 0.481 1.153
914.0 0.545 1.666
915.0 0.611 2.244
916.0 0.685 2.892

Total Volume From Normal Water Elevation to Spillover: 1.666 ac-ft

Contour Elevation where WQv has been satisfied: 910.99

See HydroCAD report for draw down time analysis.

P:\3449rvh\sec_13\phase1\Data\Excel\sect13WQv.xls

WATER QUALITY VOLUME

Pond Elevations and Areas from Normal Water Elevation to Spillover
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Summary for Pond 28P: WQv

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.31 cfs @ 0.00 hrs,  Volume= 0.279 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.31 cfs @ 0.00 hrs,  Volume= 0.279 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 910.99'   Surf.Area= 0.347 ac   Storage= 0.316 af
Peak Elev= 910.99' @ 0.00 hrs   Surf.Area= 0.347 ac   Storage= 0.316 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1 910.00' 2.892 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

910.00 0.293 0.000 0.000
911.00 0.347 0.320 0.320
912.00 0.419 0.383 0.703
913.00 0.481 0.450 1.153
914.00 0.545 0.513 1.666
915.00 0.611 0.578 2.244
916.00 0.685 0.648 2.892

Device Routing     Invert Outlet Devices
#1 Primary 909.93' 24.0"  Round Culvert   

L= 55.7'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 909.93' / 909.85'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Device 1 910.09' 15.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 910.09' 3.7" Vert. Orifice/Grate    C= 0.600   
#4 Device 2 912.00' 4.3" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#5 Device 2 912.50' 24.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#6 Device 2 913.30' 24.0" x 24.0" Horiz. Orifice/Grate X 0.40    C= 0.600   

Limited to weir flow at low heads   
#7 Secondary 916.00' 35.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.31 cfs @ 0.00 hrs  HW=910.99'   (Free Discharge)
1=Culvert  (Passes 0.31 cfs of 3.57 cfs potential flow)

2=Orifice/Grate  (Passes 0.31 cfs of 3.06 cfs potential flow)
3=Orifice/Grate  (Orifice Controls 0.31 cfs @ 4.16 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
5=Orifice/Grate  ( Controls 0.00 cfs)
6=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=910.99'   (Free Discharge)
7=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 28P: WQv
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Hydrograph for Pond 28P: WQv

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.00 0.316 910.99 0.31 0.31 0.00
1.00 0.00 0.291 910.92 0.29 0.29 0.00
2.00 0.00 0.268 910.85 0.28 0.28 0.00
3.00 0.00 0.245 910.78 0.26 0.26 0.00
4.00 0.00 0.224 910.72 0.25 0.25 0.00
5.00 0.00 0.204 910.66 0.23 0.23 0.00
6.00 0.00 0.186 910.60 0.21 0.21 0.00
7.00 0.00 0.169 910.55 0.20 0.20 0.00
8.00 0.00 0.153 910.50 0.18 0.18 0.00
9.00 0.00 0.139 910.45 0.16 0.16 0.00

10.00 0.00 0.126 910.41 0.15 0.15 0.00
11.00 0.00 0.114 910.38 0.13 0.13 0.00
12.00 0.00 0.104 910.34 0.11 0.11 0.00
13.00 0.00 0.095 910.32 0.10 0.10 0.00
14.00 0.00 0.088 910.29 0.08 0.08 0.00
15.00 0.00 0.082 910.27 0.07 0.07 0.00
16.00 0.00 0.077 910.26 0.06 0.06 0.00
17.00 0.00 0.072 910.24 0.05 0.05 0.00
18.00 0.00 0.069 910.23 0.04 0.04 0.00
19.00 0.00 0.065 910.22 0.04 0.04 0.00
20.00 0.00 0.063 910.21 0.03 0.03 0.00
21.00 0.00 0.060 910.20 0.03 0.03 0.00
22.00 0.00 0.058 910.19 0.02 0.02 0.00
23.00 0.00 0.056 910.19 0.02 0.02 0.00
24.00 0.00 0.054 910.18 0.02 0.02 0.00
25.00 0.00 0.053 910.18 0.02 0.02 0.00
26.00 0.00 0.051 910.17 0.02 0.02 0.00
27.00 0.00 0.050 910.17 0.01 0.01 0.00
28.00 0.00 0.049 910.17 0.01 0.01 0.00
29.00 0.00 0.048 910.16 0.01 0.01 0.00
30.00 0.00 0.047 910.16 0.01 0.01 0.00
31.00 0.00 0.046 910.16 0.01 0.01 0.00
32.00 0.00 0.045 910.15 0.01 0.01 0.00
33.00 0.00 0.045 910.15 0.01 0.01 0.00
34.00 0.00 0.044 910.15 0.01 0.01 0.00
35.00 0.00 0.043 910.15 0.01 0.01 0.00
36.00 0.00 0.043 910.14 0.01 0.01 0.00
37.00 0.00 0.042 910.14 0.01 0.01 0.00
38.00 0.00 0.042 910.14 0.01 0.01 0.00
39.00 0.00 0.041 910.14 0.01 0.01 0.00
40.00 0.00 0.041 910.14 0.01 0.01 0.00
41.00 0.00 0.040 910.14 0.01 0.01 0.00
42.00 0.00 0.040 910.13 0.00 0.00 0.00
43.00 0.00 0.039 910.13 0.00 0.00 0.00
44.00 0.00 0.039 910.13 0.00 0.00 0.00
45.00 0.00 0.039 910.13 0.00 0.00 0.00
46.00 0.00 0.038 910.13 0.00 0.00 0.00
47.00 0.00 0.038 910.13 0.00 0.00 0.00
48.00 0.00 0.038 910.13 0.00 0.00 0.00
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 Construction Site Inspection Checklist and BMP 
Maintenance Schedule 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BMP MAINTENANCE PLAN 

WATER QUALITY STRUCTURE NOTICE: 

STRUCTUR   PROVIDES WATER QUALITY AND QUANTITY CONTROL FOR 
THIS PROJECT AREA.  STRUCTURE  IS A STORM WATER QUALITY BMP AND IS AN 
INTERGRAL PART OF THE STORM SEWER SYSTEM DEPICTED IN THESE DRAWINGS.  
RESPONSIBILITY AND ASSURANCE OF PERIODIC MAINTENANCE AND THE CONTINUOUS 
FUNCTIONALITY OF THIS STORM WATER QUALITY DEVICE IS PERPETUAL, BEGINNING 
WITH THE OWNER AT THE TIME OF INSTALLATION AND CONTINUING TO ALL FUTURE 
OWNERS OF SAID  STORM SEWER SYSTEM. 

INSPECTION AND MAINTENANCE NOTES: 
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 Storm Sewer and Major Flood Routing Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MAJOR FLOOD ROUTING
    SPILL OVER

        TO DETERMINE THE WIDTH AND DEPTH OF THE OVERFLOW OF THE MAJOR FLOOD 
TRIANGULAR NOTCH WIER FORMULA FROM "HYDRAULICS FIELD MANUAL" BY ROBERT O. PARMLEY, PAGE 116.

OVERFLOW FORMULA
Q=C(4/15)(L)(H)(2*g*H)^(1/2) Q=Flow (cfs)

C=Runoff Coefficient 
g=Gravity (32.2 ft/sec^2)
H=Depth of Overflow (ft)
L=Width of Overflow (ft)

DIMENSIONS OF V-NOTCH WEIR
L=Kl*H+Kr*H Kl=Left Side Slope of Weir (ex. 4:1 is 4)

Kr=Right Side Slope of Weir

Piped Storm= 10 yr
Overflow Storm= 100 yr

Section A-A

A (ac.) t(c) C(<10yr) C(>10yr) C(weir)
6.31 15.00 0.56 0.96 3

I(100)= 6.56 in/hr
I(10)= 4.16 in/hr

Q(100-10)= 14.54 cfs

Q(mfr)= 14.54 cfs = Q of Major Flood Routing
 that needs to be routed

Lot #: 224 223
Pad Elev: 922.00 921.20

Spillover Elev: 919.50
Side Slopes: 4.00 >          < 5.88
Dist. to Top: 10 10

water surface elevation: 920.20 min pad elev. w/freeboard: 921.200
allowable depth= 0.7

( 1.00 freeboard)

AVAILABLE H= 0.70 ft
CAPACITY L= 6.9 ft

Q(spill)= 26.01 cfs

Q(mfr)= 26.01 cfs = Total cfs available

U:\2550\Sec 9-10\data\storm calcs\MFR_Calcs.xls Page 1



MAJOR FLOOD ROUTING
    SPILL OVER

        TO DETERMINE THE WIDTH AND DEPTH OF THE OVERFLOW OF THE MAJOR FLOOD 
TRIANGULAR NOTCH WIER FORMULA FROM "HYDRAULICS FIELD MANUAL" BY ROBERT O. PARMLEY, PAGE 116.

OVERFLOW FORMULA
Q=C(4/15)(L)(H)(2*g*H)^(1/2) Q=Flow (cfs)

C=Runoff Coefficient 
g=Gravity (32.2 ft/sec^2)
H=Depth of Overflow (ft)
L=Width of Overflow (ft)

DIMENSIONS OF V-NOTCH WEIR
L=Kl*H+Kr*H Kl=Left Side Slope of Weir (ex. 4:1 is 4)

Kr=Right Side Slope of Weir

Piped Storm= 10 yr
Overflow Storm= 100 yr

Section B-B

A (ac.) t(c) C(<10yr) C(>10yr) C(weir)
2.38 15.00 0.56 0.96 3

I(100)= 6.56 in/hr
I(10)= 4.16 in/hr

Q(100-10)= 5.48 cfs

Q(mfr)= 5.48 cfs = Q of Major Flood Routing
 that needs to be routed

Lot #: 245 246
Pad Elev: 923.00 925.90

Spillover Elev: 921.00
Side Slopes: 5.00 >          < 2.04
Dist. to Top: 10 10

water surface elevation: 922.00 min pad elev. w/freeboard: 923.000
allowable depth= 1.0

( 1.00 freeboard)

AVAILABLE H= 1.00 ft
CAPACITY L= 7.0 ft

Q(spill)= 45.20 cfs

Q(mfr)= 45.20 cfs = Total cfs available
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MAJOR FLOOD ROUTING
    SPILL OVER

        TO DETERMINE THE WIDTH AND DEPTH OF THE OVERFLOW OF THE MAJOR FLOOD 
TRIANGULAR NOTCH WIER FORMULA FROM "HYDRAULICS FIELD MANUAL" BY ROBERT O. PARMLEY, PAGE 116.

OVERFLOW FORMULA
Q=C(4/15)(L)(H)(2*g*H)^(1/2) Q=Flow (cfs)

C=Runoff Coefficient 
g=Gravity (32.2 ft/sec^2)
H=Depth of Overflow (ft)
L=Width of Overflow (ft)

DIMENSIONS OF V-NOTCH WEIR
L=Kl*H+Kr*H Kl=Left Side Slope of Weir (ex. 4:1 is 4)

Kr=Right Side Slope of Weir

Piped Storm= 10 yr
Overflow Storm= 100 yr

Section C-C

A (ac.) t(c) C(<10yr) C(>10yr) C(weir)
1.81 15.00 0.56 0.96 3

I(100)= 6.56 in/hr
I(10)= 4.16 in/hr

Q(100-10)= 4.17 cfs

Q(mfr)= 4.17 cfs = Q of Major Flood Routing
 that needs to be routed

Lot #: 232 231
Pad Elev: 930.00 930.00

Spillover Elev: 928.70
Side Slopes: 7.69 >          < 7.69
Dist. to Top: 10 10

water surface elevation: 929.00 min pad elev. w/freeboard: 930.000
allowable depth= 0.3

( 1.00 freeboard)

AVAILABLE H= 0.30 ft
CAPACITY L= 4.6 ft

Q(spill)= 4.87 cfs

Q(mfr)= 4.87 cfs = Total cfs available

U:\2550\Sec 9-10\data\storm calcs\MFR_Calcs.xls Page 1
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 Section 4 Stormwater Management Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STORM WATER MANAGEMENT SUMMARY 
FOR  

WYANDOTTE WOODS SECTION 4 
USING CITY OF DUBLIN DESIGN CRITERIA 

RDZ JN: 2550.4 
 
 
EXISTING CONDITIONS  
 

The remaining undeveloped area of Wyandotte Woods consists of approximately 
80 acres of land situated south of Summit View Road and north of Hard Road. The site is 
covered by tall weeds and some wooded areas.  29.3 acres drain east to west into a 
wooded ravine through Section 2 of this development to ultimately flow under S.R. 257 
and into the Scioto River.  Section 4 contains 6.79 acres and is included in this area.  The 
watershed for this section corresponds to areas LE-560 and 570 of the City of Dublin 
Stormwater Master Plan. 

.   
PROPOSED CONDITIONS 

Section 4 will be developed into a 16 lot single family subdivision with an 
average density of 2.50 du/ac. A pond to be constructed at the west side of the site will 
provide retention for Section 4 and future sections of similar density.  The pre and post 
developed areas are shown on the exhibit of Drainage Areas.  
 
CRITICAL STORM 
 
 The critical storm for the watershed has been calculated as the 10 year storm (see 
pg. 5). The pond routing calculations verify that sufficient capacity exists in the basin to 
detain the critical storm.  
 
RELEASE RATES 
 
 The allowable release rates for each of the existing subareas have been provided 
by the City of Dublin (see City of Dublin Table C-2 pg. 6-8). Actual release rates have 
been calculated based on the critical storm, the onsite and offsite areas, and the allowable 
release rate per acre.  As shown on page 9 the allowable release rate for the critical storm 
is 1.2 cfs.  

The Stormwater Management Summary Table shows the actual and allowable 
release rates and the pre and post developed flows for the 1, 2, 5, 10, 25, 50 and 100-year 
storm events.  
 
 
 
 
 
 



 
BASIN GEOMETRY 
    

The basin geometry is restricted by the existing terrain in that the embankment 
forming the pond is limited to ten feet in height placing the pond low in the ravine.  This 
is to avoid ODNR classification as a dam.  A 6:1 slope is needed in order to tie back into 
existing ground.  Use of a 10:1 slope would further impact trees.  The normal water 
surface elevation is 899.0 and a 5’ wide safety bench is provided at elevation 897.0.  A 
45 foot emergency weir has also been provided (See pg.32).   

The basin will provide 0.313 ac-ft of storage using a catch basin with a 2.7” 
orifice plate for water quality and 3.9” orifice plate for extended detentionThe water 
quality orifice will allow for 0.26 cfs to be released during the first 12hrs of the critical 
storm event.  The extended detention orifice will allow an additional 0.92 cfs after the 
first 12 hrs.  This combined outlet will allow a total of 1.18 cfs to pass at a depth of 5.49 
ft. above the NWSE during the 10-year storm event. 

  
 
RESULTS 
 
 The following Stormwater Management Summary Tables show the effect of 
development on the existing watershed.  The release rate is reduced to 1.18 cfs during the 
10-year critical storm. See pgs. 10-16 for pre developed flows.  
 

STORMWATER MANAGEMENT SUMMARY TABLE 
(LE 560 & 570) 

 
 1-Year 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 
Pre Developed Q   10.57   18.28   29.03    38.08   52.66 66.08 80.62 
Postdeveloped Q 25.19 38.10 54.97 68.68 90.12 109.36 129.84 
Allowable Release per Dublin  1.20 1.20 1.20 1.20 10.9 23.6 39.3 
Total Release 0.57 0.82 1.04 1.18 3.97 14.54 39.4 
Pond Elevation 901.45 902.37 903.53 904.41 905.08 905.23 905.46 

See pgs. 18-31. 
 
EXTENDED DETENTION AND SEDIMENT STORAGE VOLUME 
  
    The permanent pool and extended detention volumes are each sized using the 
following equation: V=AraP  
  A = 26.64ac 

r = 0.858 i^3 - 0.78 i^2 + 0.774i + 0.04 
a = 1.109 
P = 0.04 

  i =  7.79 ac (impervious area) / 26.64  ac (total area) =  0.292 
  r = 0.22 
 Vb= 26.64*0.22*1.109*0.04*43560 = 0.26 ac-ft 



 Sediment storage volume = 20% * 0.26 = 0.052 ac-ft    
   
 Actual Permanent Pool Volume = 1.29 ac-ft > 0.26 ac-ft required (See pg. 17) 

Actual Extended Detention + Sediment Storage = 4.24 ac-ft (See pg. 24)    
> 0.26 + 0.052 = 0.31 ac-ft required   

 
 
 Maximum outlet flow to release extended detention in no less than 12 hours: 
  0.26ac-ft * 43560 = 0.26cfs 
  12hr * 60 *60  
:  
At 12 hours during the 10 year critical storm using a 2.7” diameter orifice: 
 Required Release Rate = 0.26 cfs 
 Actual Release Rate      = 0.25 cfs 
 Required Storage          = 0.31 ac-ft 
 Storage Provided          = 0.91 ac-ft 
  (See page 25)  
     
SUMMARY 
 

The accompanying calculations show the developed run-off from the site will be 
adequately detained within the proposed retention basin. In addition, the sediment storage 
volumes and water quality requirements of the City of Dublin will be met. 

 
Use of the MORPC analysis for release rate was considered to see if the impact 

on trees could be reduced.  This would allow the 1 year pre developed flow of 10.6 cfs to 
be discharged during the 10 year critical storm corresponding to an 18” diameter outlet 
pipe.  The ponding elevation would be reduced by 1.5’ in the 10 year event but would 
remain unchanged in the 100 year due to a greater amount of water passing through the 
pipe rather than over the weir as in the current design.  (see pgs. 33-34)   Therefore, use 
of the MORPC analysis would not reduce impact on trees and would result in a critical 
storm discharge rate in the ravine approximately 10 times higher than that obtained by 
using the Dublin release rate.     

 
 

 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

OUTLET STRUCTURE ELEVATIONS 
 
   ELEV A   ELEV B   ELEV C   ELEV D 
Pond   899.00 900.81 901.64 905.46 
     
 
 

 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

POND  OUTLET STRUCTURE 
 
 
 
 
 
 
 
 
 
 

  

2.7” DIA. WATER QUALITY 
ORIFICE AT ELEV A 

ELEV A N.W.S.E. 899.0 

ELEV D 

 

 

100 YR WSE 

ELEV B 

ELEV C 

12” PIPE 

3.9” DIA.EXTENDED DETENTION 
ORIFICE AT ELEV B 
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