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Introduction 

Background 

This is a stormwater management report for the stormwater detention pond 

improvements to the All Saints Catholic Church Campus located at 2443 Mount Vernon 

Road in Dunwoody, Georgia.  The existing church campus is partially developed with 

existing buildings, parking lots and three observable existing stormwater detention 

ponds on the property.  There is a ridge line that runs north to south and evenly divides 

the drainage area on the camps to a stream to the west and a drainage channel to 

the east. This report provides a hydrology study of the proposed stormwater detention 

improvements to account for the existing impervious area as well as future impervious 

area associated with the future building projects according to the master plan noted 

on the post developed drainage map. The proposed stormwater detention ponds will 

be constructed along with the first phase of building construction. In three of the five 

basins, new stormwater management features will include new storm pipe system to 

collect and direct stormwater runoff to an oversized storm pipe for detention and a 

crystal stream water quality unit for water quality measures. The report also provides the 

documentation of the analysis for the existing and post developed peak runoff rates at 

the downstream10% point as required by the City of Dunwoody.  

Methodology: 

The city of Dunwoody code references the use of the Georgia Stormwater Manual as 

the reference guide for stormwater management analysis. Rainfall data used for the 

analysis was based on data for “Roswell” as the closest location to the city of 

Dunwoody. Copies of this data sheet and the computer model are provided in the 

appendix of this report. The TR-55 method was used for hydrology analysis of the onsite 

pre-developed and post-developed conditions as well as the downstream conditions. 

The travel times of the maximum flow path were determined using TR55 method which 

were then used to determine the time of concentration for each basin. A copy of these 

references can be found in the attachments section at the end of this study. The 

minimum time of concentration of 5 minutes was used for the analysis of all basins with 

a computed time of concentration less than 5 minutes. Runoff coefficients were based 

on the Georgia Stormwater Manual Table 4-3, where “CN” values are dependent on 

soil conditions, site terrain and topography.  The design storms for the 1, 2, 5, 10, 25, 50 

and 100-year storm events were used to calculate the peak flowrates for both existing 

and proposed basins. A summary of the peak flow rates can be found at the end of the 

basin study.  The storm sewer pipe analysis used hydrology calculations based on the 

rational method and calculations modeled through Hydraflow Storm Sewers, version 

2015. 

 

 



Executive Summary: 

This is an executive summary of the key pre-developed and post-developed hydrology 

study metrics for the proposed and future development. The campus is divided into 5 

primary basins as shown on the drainage maps with some sub-basins.  

 

Flow Summary: Basin 1 
Basin Return 

Frequency 

Allowable 

Pre-

developed 

flow 

(modeled 

at CN =55) 

 Routed 

Outflow 

Pond 1A  

Routed 

Outflow 

Pond 1B 

By-pass 

flow 

Post –

developed 

flow 

(routed + 

bypass) 

Change 

(cfs) 

 

 

 

1 

1 1.02 0.37 0.25 0.36 0.81 -0.21 

2 4.59 0.67 0.38 1.48 2.22 -2.37 

5 8.08 1.82 0.45 2.58 3.71 -4.37 

10 12.13 3.95 0.65 3.85 7.27 -4.86 

25 18.10 8.08 1.50 5.71 14.05 -4.05 

50 22.91 11.64 2.35 7.20 19.89 -3.02 

100 27.94 15.57 3.26 8.77 26.47 -1.47 

 

 

Flow Summary: Basin 2 
Basin Return 

Frequency 

Allowable Pre-

developed 

flow (modeled 

at CN =55) 

Post –

developed flow 

(unchanged) 

Change 

(cfs) 

 

 

 

2 

1 0.004 0.004 0 

2 0.06 0.06 0 

5 0.14 0.14 0 

10 0.22 0.22 0 

25 0.36 0.36 0 

50 0.47 0.47 0 

100 0.59 0.59 0 

 

 

 



Flow Summary: Basin 3 
 

Basin Return 

Frequency 

Allowable 

Pre-

developed 

flow 

(modeled 

at CN =55) 

 Routed 

Outflow  

By-pass 

flow 

Post –

developed 

flow 

(routed + 

bypass) 

Change 

(cfs) 

 

 

 

3 

1 0.53 0.36 0.14 0.41 -0.12 

2 2.43 0.51 0.66 1.08 -1.35 

5 4.29 1.19 1.19 1.83 -2.46 

10 6.47 2.33 1.82 3.58 -2.89 

25 9.66 4.54 2.73 6.50 -3.16 

50 12.24 6.60 3.47 9.40 -2.84 

100 14.94 8.98 4.25 12.56 -2.38 

 

 

Flow Summary: Basin 4 
 

Basin Return 

Frequency 

Allowable 

Pre-

developed 

flow 

(modeled 

at CN =55) 

 Routed 

Outflow  

By-pass 

flow 

Post –

developed 

flow 

(routed + 

bypass) 

Change 

(cfs) 

 

 

 

4 

1 1.42 0.24 0.07 0.25 -1.17 

2 3.29 0.41 0.27 0.60 -2.69 

5 5.02 0.59 0.46 0.88 -4.14 

10 6.92 1.26 0.68 1.53 -5.39 

25 9.68 2.86 0.99 3.59 -6.09 

50 11.87 4.59 1.25 5.6 -6.27 

100 14.16 8.31 1.51 9.67 -4.49 

 

  



Flow Summary: Basin 5 
 

Basin Return 

Frequency 

Allowable 

Pre-

developed 

flow 

(modeled 

at CN =55) 

 Routed 

Outflow  

Change 

(cfs) 

 

 

 

5 

1 2.39 1.61 -0.78 

2 3.60 2.23 -1.37 

5 4.54 2.65 -1.89 

10 5.48 3.04 -2.44 

25 6.74 5.81 -0.93 

50 7.70 7.26 -0.44 

100 8.65 8.05 -0.60 

 

 

Flow Summary: Downstream 
Basin Return 

Frequency 

10% point pre-

developed 

peak flow rate 

(cfs) 

10% point post- 

developed 

peak flow rate 

(cfs) 

Change  

(cfs) 

 

 

 

Downstream 

1 115.35 106.82 -8.53 

2 204.86 190.15 -14.71 

5 278.40 259.73 -18.67 

10 355.50 335.55 -19.95 

25 461.87 442.79 -19.08 

50 543.46 526.02 -17.44 

100 626.09 612.58 -13.51 

 

Downstream receiving conveyance velocity summary:  There are multiple existing 

concentrated stormwater discharges from project site into either the west or eastern 

drainage paths. The stormwater detention significantly reduces the runoff peak flow 

rates and the associated velocities  

 

  



Basin 1 Analysis 

Existing conditions hydrologic analysis 

The existing conditions for the Basin 1 drainage basin area as delineated on the existing 

conditions drainage map (Sheet HY 1) in Appendix D of this study, consists of 5.14 acres 

of existing buildings, parking lots, landscape areas and wooded areas. There is a small 

existing detention pond in the SE corner of the property near the existing gym that has a 

very small storage volume and therefore isn’t considered in the calculations. According 

to the USDA soil maps, the soils on the site include soil groups which have a hydraulic 

soil group designation of TYPE B. The actual existing “CN” value for this site is 76, but the 

TR-55 model computed a hydrograph based on a wooded condition with the “CN” 

value of 55 for the pre-development conditions for this basin.  There is a small offsite 

basin of 0.02 acres from the Mt. Vernon Right of way that drains to the study point and 

therefore is considered in this basin analysis. 

 

Design Storm 

(yrs.) 

 

Allowable Pre-

developed flow @ 

property line 

Onsite + Offsite 

1 1.02 

2 4.59 

5 8.08 

10 12.13 

25 18.10 

50 22.91 

100 27.94 

 

  



Post Developed conditions hydrologic analysis 

The developed onsite basin 1 is divided into Basin 1A, Basin 1B and a bypass basin.  

Basin 1A to Detention Pond 1A:  This basin collects stormwater via inlets and into an 

underground detention pipe system. The water drains through a crystal stream water 

quality unit and is then discharged into the bypass basin area and towards the study 

point. A breakdown of this basin is described below as delineated on sheet HY 2 in 

Appendix D. According to the USDA soil maps, the soils on the site include soil groups 

which have a hydraulic soil group designation of Type B, and due to most of this area 

being piped, a time of concentration was determined to be the minimum of 5 minutes. 

 

 

 

Design Storm 

(yrs.) 

 

Proposed 

Peak Flow 

Rate (cfs) 

1 11.44 

2 16.13 

5 19.65 

10 23.16 

25 27.80 

50 31.27 

100 34.73 



Basin 1B to Detention Pond 1B:  This basin collects stormwater via inlets from the existing 

gym and gym parking lot area into an underground detention pipe system. The water 

drains through a crystal stream water quality unit and is then discharged into the bypass 

basin area and towards the study point. This basin is all impervious and has a CN of 98 

as delineated on sheet HY 2 in Appendix D. According to the USDA soil maps, the soils 

on the site include soil groups which have a hydraulic soil group designation of Type B, 

and due to most of this area being piped, a time of concentration was determined to 

be the minimum of 5 minutes.   

 

Design Storm 

(yrs.) 

 

Proposed 

Peak Flow 

Rate (cfs) 

1 2.93 

2 3.85 

5 4.54 

10 5.23 

25 6.14 

50 6.83 

100 7.52 

 

 

  



Basin 1 Bypass Detention Pond:  

The bypass area is largely a wooded area with fairly steep terrain that slopes towards 

the study point. A time of concentration was determined to be 8.8 minutes. 

 

 

 

Design Storm 

(yrs.) 

 

Proposed 

Peak Flow 

Rate (cfs) 

1 0.36 

2 1.48 

5 2.58 

10 3.85 

25 5.71 

50 7.20 

100 8.77 

 

  



 

Water Quality: 

Water quality treatment for the impervious area of the developed site will be provided 

by a Crystal Stream Water Quality unit. Water quality volume calculations and a 

brochure of this product is provided in Appendix B of this report.  

 

Channel Protection: 

The proposed underground detention pond provides channel protection detention for 

the 1 year storm (channel protection).  Channel protection calculations are provided in 

Appendix B of this report. 

 

Stormwater Detention: 

As discussed earlier, the stormwater detention proposed for the project is to provide 

detention for the existing impervious area and the future improvements in this basin. An 

underground storm pipe dry detention pond is proposed for the storage with an outlet 

control structure and outlet pipe that drains to the study point.  

 

Detention Pond 1A Summary Data: 

Design 

Storm (yrs.) 

 

Peak Inflow 

rate (cfs) 

Peak 

Outflow rate 

(cfs) 

Peak 

storage 

volume (cfs) 

Ponding 

elevation 

1 11.44 0.37 14216 1083.68 

2 16.13 0.67 20377 1084.63 

5 19.65 1.82 22944 1085.03 

10 23.16 3.95 26064 1085.51 

25 27.80 8.08 30409 1086.21 

50 31.27 11.64 33367 1086.72 

100 34.73 15.57 35983 1087.21 

 

A plan view of the pond is provided on HY 2 found in appendix D, and outlet control 

structure model and detail is provided in Appendix G. 

  



Detention Pond 1B Summary Data: 

Design 

Storm (yrs.) 

 

Peak Inflow 

rate (cfs) 

Peak 

Outflow rate 

(cfs) 

Peak 

storage 

volume (cfs) 

Ponding 

elevation 

1 2.93 0.25 3112 1072.74 

2 3.85 0.38 4121 1073.31 

5 4.54 0.45 4943 1073.77 

10 5.23 0.65 5694 1074.20 

25 6.14 1.50 6514 1074.69 

50 6.83 2.35 7047 1075.04 

100 7.52 3.26 7519 1075.36 

 

A plan view of the pond is provided on HY 2 found in appendix D, and outlet control 

structure model and detail is provided in Appendix G. 

 

The following table summarizes the pre and post developed condition with the 

implementation of the oversized stormwater detention pond pipe system.  

 

Flow Summary: 
 

Basin Return 

Frequency 

Allowable 

Pre-

developed 

flow 

(modeled 

at CN =55) 

 Routed 

Outflow 

Pond 1A  

Routed 

Outflow 

Pond 1B 

By-pass 

flow 

Post –

developed 

flow 

(routed + 

bypass) 

Change 

(cfs) 

 

 

 

1 

1 1.02 0.37 0.25 0.36 0.81 -0.21 

2 4.59 0.67 0.38 1.48 2.22 -2.37 

5 8.08 1.82 0.45 2.58 3.71 -4.37 

10 12.13 3.95 0.65 3.85 7.27 -4.86 

25 18.10 8.08 1.50 5.71 14.05 -4.05 

50 22.91 11.64 2.35 7.20 19.89 -3.02 

100 27.94 15.57 3.26 8.77 26.47 -1.47 

 

  



Basin 2 Analysis 

Existing conditions hydrologic analysis 

The existing conditions for the Basin 2 drainage basin area as delineated on the existing 

conditions drainage map (Sheet HY 1) in Appendix D of this study, consists of 0.14 acres 

of wooded area that drains as sheet flow. According to the USDA soil maps, the soils on 

the site include soil groups which have a hydraulic soil group designation of TYPE B. The 

actual existing “CN” value for this site is 55. 

Proposed conditions hydrologic analysis 

Basin 2 does not change in the developed conditions.  

Flow Summary: 
 

Basin Return 

Frequency 

Allowable Pre-

developed 

flow (modeled 

at CN =55) 

Post –

developed flow 

(unchanged) 

Change 

(cfs) 

 

 

 

2 

1 0.004 0.004 0 

2 0.06 0.06 0 

5 0.14 0.14 0 

10 0.22 0.22 0 

25 0.36 0.36 0 

50 0.47 0.47 0 

100 0.59 0.59 0 

 

  



Basin 3 Analysis 

Existing conditions hydrologic analysis 

The existing conditions for the Basin 3 drainage basin area as delineated on the existing 

conditions drainage map (Sheet HY 1) in Appendix D of this study, consists of 2 sub 

basins 3A (1.46 ac) and 3B (1.49 ac) of existing buildings, parking lots, landscape areas 

and wooded areas. There is a small existing detention pond in the SW corner of the 

property near the existing parking lot that has a very small storage volume and 

therefore isn’t considered in the calculations. It will be removed as part of this project. 

According to the USDA soil maps, the soils on the site include soil groups which have a 

hydraulic soil group designation of TYPE B. The actual existing “CN” value for this site is 

86 & 69 respectively, but the TR-55 model computed a hydrograph based on a 

wooded condition with the “CN” value of 55 for the pre-development conditions for this 

basin.   

 

Design Storm 

(yrs.) 

 

Allowable Pre-

developed flow @ 

property line 

Basins 3A+3B 

1 0.53 

2 2.43 

5 4.29 

10 6.47 

25 9.66 

50 12.24 

100 14.94 

 

  



Post Developed conditions hydrologic analysis 

The developed basin 3 is divided into Basin 3 to detention pond and a Basin 3 bypass 

basin.  

Basin 3 to Detention Pond 3:  This basin collects stormwater via inlets and into an 

underground detention pipe system. The water drains through a crystal stream water 

quality unit and is then discharged into the bypass basin area and towards the study 

point. A breakdown of this basin is described below as delineated on sheet HY 2 in 

Appendix D. According to the USDA soil maps, the soils on the site include soil groups 

which have a hydraulic soil group designation of Type B, and due to most of this area 

being piped, a time of concentration was determined to be the minimum of 5 minutes. 

 

Design Storm 

(yrs.) 

 

Proposed 

Peak Flow 

Rate (cfs) 

1 8.15 

2 11.11 

5 13.31 

10 15.50 

25 18.40 

50 20.57 

100 22.73 



Basin 3 Bypass Detention Pond:  

The bypass area is largely a wooded area with fairly steep terrain that slopes towards 

the west as sheet flow and ultimately, the study point. The CN is 55 for this basin. A time 

of concentration was determined to be 8.5 minutes. 

 

Design Storm 

(yrs.) 

 

Proposed 

Peak Flow 

Rate (cfs) 

1 0.14 

2 0.66 

5 1.19 

10 1.82 

25 2.73 

50 3.47 

100 4.25 

 

  



 

Water Quality: 

Water quality treatment for the impervious area of the developed site will be provided 

by a Crystal Stream Water Quality unit. Water quality volume calculations and a 

brochure of this product is provided in Appendix B of this report.  

 

Channel Protection: 

The proposed underground detention pond provides channel protection detention for 

the 1 year storm (channel protection).  Channel protection calculations are provided in 

Appendix B of this report. 

Stormwater Detention: 

As discussed earlier, the stormwater detention proposed for the project is to provide 

detention for the existing impervious area and the future improvements in this basin. An 

underground storm pipe dry detention pond is proposed for the storage with an outlet 

control structure and outlet pipe that drains to the study point.  

Detention Pond Summary Data: 

Design 

Storm (yrs.) 

 

Peak Inflow 

rate (cfs) 

Peak 

Outflow rate 

(cfs) 

Peak 

storage 

volume (cfs) 

Ponding 

elevation 

1 8.15 0.36 9945 1069.60 

2 11.11 0.51 13982 1070.54 

5 13.31 1.19 16045 1071.03 

10 15.50 2.33 18144 1071.53 

25 18.40 4.54 21093 1072.26 

50 20.57 6.60 23101 1072.83 

100 22.73 8.98 24902 1073.42 

 

A plan view of the pond is provided on HY 2 found in appendix D, and outlet control 

structure model and detail is provided in Appendix G. 

  



 

The following table summarizes the pre and post developed condition with the 

implementation of the oversized stormwater detention pond pipe system.  

Flow Summary: 
 

Basin Return 

Frequency 

Allowable 

Pre-

developed 

flow 

(modeled 

at CN =55) 

 Routed 

Outflow  

By-pass 

flow 

Post –

developed 

flow 

(routed + 

bypass) 

Change 

(cfs) 

 

 

 

3 

1 0.53 0.36 0.14 0.41 -0.12 

2 2.43 0.51 0.66 1.08 -1.35 

5 4.29 1.19 1.19 1.83 -2.46 

10 6.47 2.33 1.82 3.58 -2.89 

25 9.66 4.54 2.73 6.50 -3.16 

50 12.24 6.60 3.47 9.40 -2.84 

100 14.94 8.98 4.25 12.56 -2.38 

 

  



Basin 4 Analysis 

Existing conditions hydrologic analysis 

The existing conditions for the Basin 4 drainage basin area as delineated on the existing 

conditions drainage map (Sheet HY 1) in Appendix D of this study, consists of 2.17 acres 

of existing buildings, parking lots, landscape areas and wooded areas. There is no 

apparent detention in this basin. According to the USDA soil maps, the soils on the site 

include soil groups which have a hydraulic soil group designation of TYPE B. The actual 

existing “CN” value for this site is 75, but the TR-55 model computed a hydrograph 

based on a wooded condition with the “CN” value of 55 for the pre-development 

conditions for this basin.  There is a small offsite basin of 0.18 acres from the Mt. Vernon 

Right of way that drains to the study point and therefore is considered in this basin 

analysis. 

 

Design Storm 

(yrs.) 

 

Allowable Pre-

developed flow @ 

property line 

Onsite + Offsite 

1 1.42 

2 3.29 

5 5.02 

10 6.92 

25 9.68 

50 11.87 

100 14.16 

 

  



Post Developed conditions hydrologic analysis 

The developed onsite basin 4 is divided into Basin 4 to detention pond and Basin 4 

bypass basin.  

Basin 4 to Detention Pond 4:  This basin collects stormwater via inlets and into an 

underground detention pipe system. The water drains through a crystal stream water 

quality unit and is then discharged into the bypass basin area and towards the study 

point. A breakdown of this basin is described below as delineated on sheet HY 2 in 

Appendix D. According to the USDA soil maps, the soils on the site include soil groups 

which have a hydraulic soil group designation of Type B, and due to most of this area 

being piped, a time of concentration was determined to be the minimum of 5 minutes. 

 

Design Storm 

(yrs.) 

 

Proposed 

Peak Flow 

Rate (cfs) 

1 5.99 

2 8.86 

5 11.06 

10 13.27 

25 16.21 

50 18.42 

100 20.62 



Basin 4 Bypass Detention Pond:  

The bypass area is landscaped and a wooded area with fairly steep terrain that slopes 

towards the study point as sheet flow. A time of concentration was determined to be 

10.11 minutes. 

 

Design Storm 

(yrs.) 

 

Proposed 

Peak Flow 

Rate (cfs) 

1 0.07 

2 0.27 

5 0.46 

10 0.68 

25 0.99 

50 1.25 

100 1.51 

 

  



 

Water Quality: 

Water quality treatment for the impervious area of the developed site will be provided 

by a Crystal Stream Water Quality unit. Water quality volume calculations and a 

brochure of this product is provided in Appendix B of this report.  

 

Channel Protection: 

The proposed underground detention pond provides channel protection detention for 

the 1 year storm (channel protection).  Channel protection calculations are provided in 

Appendix B of this report. 

Stormwater Detention: 

As discussed earlier, the stormwater detention proposed for the project is to provide 

detention for the existing impervious area and the future improvements in this basin. An 

underground storm pipe dry detention pond is proposed for the storage with an outlet 

control structure and outlet pipe that drains to the study point.  

Detention Pond Summary Data: 

Design 

Storm (yrs.) 

 

Peak Inflow 

rate (cfs) 

Peak 

Outflow rate 

(cfs) 

Peak 

storage 

volume (cfs) 

Ponding 

elevation 

1 5.99 0.24 6796 1082.71 

2 8.86 0.41 10006 1083.50 

5 11.06 0.59 12668 1084.14 

10 13.27 1.26 14441 1084.57 

25 16.21 2.86 17034 1085.22 

50 18.42 4.59 19045 1085.78 

100 20.62 8.31 20668 1086.27 

 

A plan view of the pond is provided on HY 2 found in appendix D, and outlet control 

structure model and detail is provided in Appendix G. 

  



 

The following table summarizes the pre and post developed condition with the 

implementation of the oversized stormwater detention pond pipe system.  

Flow Summary: 
 

Basin Return 

Frequency 

Allowable 

Pre-

developed 

flow 

(modeled 

at CN =55) 

 Routed 

Outflow  

By-pass 

flow 

Post –

developed 

flow 

(routed + 

bypass) 

Change 

(cfs) 

 

 

 

4 

1 1.42 0.24 0.07 0.25 -1.17 

2 3.29 0.41 0.27 0.60 -2.69 

5 5.02 0.59 0.46 0.88 -4.14 

10 6.92 1.26 0.68 1.53 -5.39 

25 9.68 2.86 0.99 3.59 -6.09 

50 11.87 4.59 1.25 5.6 -6.27 

100 14.16 8.31 1.51 9.67 -4.49 

 

  



Basin 5 Analysis 

Existing conditions hydrologic analysis 

The existing conditions for the Basin 5 drainage basin area as delineated on the existing 

conditions drainage map (Sheet HY 1) in Appendix D of this study, consists of 0.48 acres 

of existing buildings, parking lots, landscape areas and wooded areas. There is an 

existing underground detention vault that appears to have been installed when the 

rectory building was constructed. Since this basin will remain unchanged and has an 

existing detention pond, the pond was modeled for existing conditions. Note the orifice 

for the outlet control structure of this detention vault is assumed since access wasn’t 

provided to the surveyor. Since there are no changes to the drainage basin, the pre / 

post will be the same regardless of the actual outlet control structure measurements. 

According to the USDA soil maps, the soils on the site include soil groups which have a 

hydraulic soil group designation of TYPE B. The actual existing “CN” value for this site is 

82.  There is a small offsite basin of 0.36 acres from the adjacent home that drains to the 

study point and therefore is considered in this basin analysis. 

 

Design Storm 

(yrs.) 

 

Allowable Pre-

developed flow @ 

property line 

Onsite + Offsite 

1  

2  

5  

10  

25  

50  

100  

 

  



Post Developed conditions hydrologic analysis 

The developed onsite basin 5 consists of just the basin to the existing detention pond.  

Basin 5 to Existing Detention Pond 5:  This basin collects stormwater via inlets and into an 

underground detention vault. A breakdown of this basin is described below as 

delineated on sheet HY 2 in Appendix D. According to the USDA soil maps, the soils on 

the site include soil groups which have a hydraulic soil group designation of Type B, and 

due to most of this area being piped, a time of concentration was determined to be 

the minimum of 5 minutes. This basin has an onsite and an offsite basin. 

 

Design Storm 

(yrs.) 

 

Proposed 

Peak Flow 

Rate (cfs) 

(onsite + offsite) 

1 2.39 

2 3.60 

5 4.54 

10 5.48 

25 6.74 

50 7.70 

100 8.65 

 

  



Water Quality: 

Since this basin is unchanged, no additional water quality treatment for the existing 

impervious area is proposed. The underground detention vault provides some water 

quality filtering and that is noted in the site review spreadsheet as just a minimal filtration 

effectiveness.  

 

Channel Protection: 

Since this basin is unchanged, no channel protection calculations are provided for this 

basin.  

 

Stormwater Detention: 

As discussed earlier, the stormwater detention is existing for this small basin through an 

existing detention vault. Note the orifice for the outlet control structure of this detention 

vault is assumed since access wasn’t provided to the surveyor. Since there are no 

changes to the drainage basin, the pre / post will be the same regardless of the actual 

outlet control structure measurements. 

Detention Pond Summary Data: 

Design 

Storm (yrs.) 

 

Peak Inflow 

rate (cfs) 

Peak 

Outflow rate 

(cfs) 

Peak 

storage 

volume (cfs) 

Ponding 

elevation 

1 2.39 1.61 999 1083.01 

2 3.60 2.23 1506 1084.01 

5 4.54 2.65 1941 1084.89 

10 5.48 3.04 2414 1085.84 

25 6.74 5.81 2699 1086.41 

50 7.70 7.26 2781 1086.57 

100 8.65 8.05 2880 1086.76 

 

A plan view of the pond is provided on HY 2 found in appendix D, and outlet control 

structure model and detail is provided in Appendix G. 

  



 

The following table summarizes the pre and post developed condition with the 

implementation of the oversized stormwater detention pond pipe system.  Note the 

OCS for this structure is assumed since access wasn’t provided to the surveyor. 

Flow Summary: 
 

Basin Return 

Frequency 

Allowable 

Pre-

developed 

flow 

(modeled 

at CN =55) 

 Routed 

Outflow  

Change 

(cfs) 

 

 

 

5 

1 2.39 1.61 -0.78 

2 3.60 2.23 -1.37 

5 4.54 2.65 -1.89 

10 5.48 3.04 -2.44 

25 6.74 5.81 -0.93 

50 7.70 7.26 -0.44 

100 8.65 8.05 -0.60 

 

  



Downstream Basin Analysis:  

As shown on the downstream drainage map, the site currently drains to 2 different study 

points leaving the church property, but then converge to the downstream creek that 

eventually drains to Kingsley Lake. The point in the downstream basin where the church 

property is 10% of the downstream basin is at the culvert under North Peachtree Road 

as shown on HY 3 in Appendix D.  The overall drainage basin at that point was 

determined by city GIS maps to be 113.82 acres. According to the USDA soil maps, the 

soils on the site include soil groups which have a hydraulic soil group designation of TYPE 

B. The CN values were selected accordingly and averaged as shown on the next chart.  

Below is a summary comparison to demonstrate a decrease in the 10% point post 

developed peak flowrates. 

Design Storm 

(yrs.) 

10 % Predeveloped 

Flow Rate (cfs) 

10 % Postdeveloped 

Flow Rate (cfs) 

Difference (cfs) 

1 115.35 106.82 -8.53 

2 204.86 190.15 -14.71 

5 278.40 259.73 -18.67 

10 355.50 335.55 -19.95 

25 461.87 442.79 -19.08 

50 543.46 526.02 -17.44 

100 626.09 612.58 -13.51 

 

  



 

Conclusion 

This report provided a stormwater analysis of the existing conditions, post developed 

conditions, downstream and on-site storm sewer system for the All Saints Catholic 

Church master plan.  Water quality measures for the existing and new impervious roof 

and parking areas are treated by Crystal Stream Water Quality units. The channel 

protection storage volume is provided in underground detention pond pipes along with 

the stormwater detention. There is a reduction in the peak flowrates to the downstream 

study point. On-site storm sewer pipe systems were designed to provide capacity for 

the 100 year peak flow runoff rate design storm. Based on the information provided in 

this report, the proposed stormwater management improvements for the All Saints 

Catholic Church meet the applicable city of Dunwoody stormwater design regulations. 

 

  



Appendix A Resources 

• Stormwater Management Code 

• Rainfall reference table 

• Runoff Coefficients  

• Open Channel n Values 
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If
 5

0
 p

e
rc

e
n
t 

o
r 

le
s
s
 o

f 
a
 s

it
e
 i
s
 t
o

 b
e
 r

e
d
e
v
e
lo

p
e
d
, 
s
to

rm
w

a
te

r 
re

q
u
ir
e
m

e
n
ts

 m
u

s
t 
b
e

 m
e
t 
fo

r 

th
e
 r

e
d

e
v
e
lo

p
e
d
 a

re
a
 o

n
ly

 a
n
d

 t
h
e
 n

o
n

-d
is

tu
rb

e
d
 a

re
a

 w
ill

 b
e
 t
re

a
te

d
 a

s
 p

re
-d

e
v
e

lo
p

e
d

 p
ri
o

r 

to
 t
h

e
 r

e
d
e
v
e
lo

p
m

e
n
t.

 B
u
t 
if
 m

o
re

 t
h
a
n

 5
0
 p

e
rc

e
n
t 

o
f 
th

e
 s

it
e

 is
 t
o

 b
e
 r

e
d
e
v
e
lo

p
e
d

, 
th

e
n

 t
h
e

 

e
n

ti
re

 s
it
e

 m
u
s
t 
m

e
e
t 
a

ll 
s
to

rm
w

a
te

r 
re

q
u
ir
e
m

e
n
ts

. 
 

(e
) 

In
fo

rm
a
ti
o

n
 r

e
q
u

ir
e

d
 w

it
h
 l
a

n
d
 d

e
v
e

lo
p
m

e
n
t 
p

e
rm

it 
a
p
p

lic
a
ti
o

n
s
. 
E

x
c
e
p

t 
a
s
 o

th
e

rw
is

e
 e

x
p

re
s
s
ly

 

e
x
e
m

p
te

d
, 
la

n
d

 d
e
v
e

lo
p
m

e
n

t 
p
e

rm
it
 a

p
p

lic
a
ti
o

n
s
 m

u
s
t 
b

e
 a

c
c
o
m

p
a

n
ie

d
 b

y 
th

e
 f

o
llo

w
in

g
 i
n
fo

rm
a
ti
o

n
: 
 

(1
) 

S
to

rm
w

a
te

r 
m

a
n

a
g

e
m

e
n
t 
p

la
n

 i
n
 a

c
c
o

rd
a
n
c
e
 w

it
h
 s

e
c
ti
o

n
 1

6
-1

1
2

; 

(2
) 

P
e
rf

o
rm

a
n
c
e
 b

o
n

d
, 
if
 a

p
p
lic

a
b
le

; 
a

n
d
 

(3
) 

A
p
p
lic

a
b
le

 p
e
rm

it
 a

p
p
lic

a
ti
o
n

 a
n

d
 p

la
n

 r
e
v
ie

w
 f

e
e
s
. 

(O
rd

. 
N

o
. 
2
0
1
3

-1
0
-1

4
, 
1
(E

x
h
. 

A
 §

 1
6
-7

.1
0
),

 1
0
-1

4
-2

0
1
3
) 

 

S
e
c
. 
1
6
-1

1
2
. 
S

to
rm

w
a
te

r 
m

a
n

a
g

e
m

e
n

t 
p

la
n

s
.

 

(a
) 

G
e

n
e
ra

l.
 S

to
rm

w
a
te

r 
m

a
n
a

g
e
m

e
n

t 
p
la

n
s
 m

u
s
t 

id
e
n
ti
fy

 h
o

w
 p

o
s
t-

d
e
v
e
lo

p
m

e
n
t 
s
to

rm
w

a
te

r 
ru

n
o

ff
 w

ill
 

b
e

 c
o
n
tr

o
lle

d
 o

r 
m

a
n
a

g
e
d
 a

n
d
 h

o
w

 t
h
e
 p

ro
p

o
s
e

d
 p

ro
je

c
t 
w

ill
 m

e
e
t 
a
ll 

a
p
p
lic

a
b
le

 r
e
q
u

ir
e
m

e
n
ts

 o
f 
th

is
 

d
iv

is
io

n
. 

P
la

n
s
 m

u
s
t 
b

e
 s

u
b
m

it
te

d
 w

it
h
 t
h

e
 s

ta
m

p
 a

n
d

 s
ig

n
a
tu

re
 o

f 
a

 p
ro

fe
s
s
io

n
a

l 
e
n

g
in

e
e

r 
(P

E
) 

lic
e

n
s
e

d
 i
n

 t
h
e
 S

ta
te

 o
f 

G
e
o

rg
ia

, 
w

h
o
 m

u
s
t 
v
e
ri
fy

 t
h
a

t 
th

e
 d

e
s
ig

n
 o

f 
a

ll 
s
to

rm
w

a
te

r 
m

a
n
a

g
e
m

e
n
t 

fa
c
ili

ti
e
s
 a

n
d
 p

ra
c
ti
c
e
s
 m

e
e

t 
th

e
 s

u
b
m

it
ta

l 
re

q
u
ir
e
m

e
n

ts
 o

u
tl
in

e
d
 i
n
 t

h
e
 s

to
rm

w
a
te

r 
d
e
s
ig

n
 m

a
n
u
a
l.
  

(b
) 

In
fo

rm
a
ti
o

n
 r

e
q
u

ir
e

d
. 
T

h
e
 s

to
rm

w
a
te

r 
m

a
n
a

g
e
m

e
n
t 
p
la

n
 m

u
s
t 
e

n
s
u

re
 c

o
m

p
lia

n
c
e
 w

it
h
 t
h

e
 

re
q

u
ir
e
m

e
n
ts

 a
n

d
 c

ri
te

ri
a
 i
n
 t

h
is

 d
iv

is
io

n
 a

n
d
 t
h

a
t 

o
p
p

o
rt

u
n
it
ie

s
 a

re
 b

e
in

g
 t

a
k
e
n
 t

o
 m

in
im

iz
e
 a

d
v
e
rs

e
 

p
o
s
t-

d
e
v
e
lo

p
m

e
n

t 
s
to

rm
w

a
te

r 
ru

n
o

ff
 i
m

p
a
c
ts

 f
ro

m
 t
h
e

 d
e
v
e
lo

p
m

e
n
t.
 T

h
e

 p
la

n
 m

u
s
t 
c
o
n
s
is

t 
o

f 
m

a
p
s
, 

n
a

rr
a

ti
v
e

, 
a
n
d
 s

u
p

p
o

rt
in

g
 d

e
s
ig

n
 c

a
lc

u
la

ti
o

n
s
 (

h
yd

ro
lo

g
ic

 a
n
d

 h
yd

ra
u

lic
) 

fo
r 

th
e

 p
ro

p
o
s
e
d
 s

to
rm

w
a
te

r 

m
a
n
a

g
e
m

e
n
t 
s
y
s
te

m
. 
T

h
e
 p

la
n
 m

u
s
t 
in

c
lu

d
e

 a
ll 

in
fo

rm
a
ti
o

n
 r

e
q
u

ir
e

d
 b

y 
th

e
 s

to
rm

w
a
te

r 
m

a
n
a

g
e
m

e
n
t 

s
it
e
 p

la
n
 c

h
e
c
k
lis

t 
o
f 

th
e
 s

to
rm

w
a

te
r 

d
e
s
ig

n
 m

a
n

u
a
l,
 i
n
c
lu

d
in

g
 a

ll 
o

f 
th

e
 f
o
llo

w
in

g
: 
 

(1
) 

C
o
m

m
o
n
 a

d
d
re

s
s
 a

n
d
 l
e

g
a

l 
d

e
s
c
ri
p

ti
o

n
 o

f 
s
it
e
; 

(2
) 

V
ic

in
it
y 

m
a
p
; 

(3
) 

E
xi

s
ti
n
g

 c
o
n
d

it
io

n
s
 h

yd
ro

lo
g

ic
 a

n
a
ly

s
is

 (
s
e
e
 s

u
b
s
e
c
ti
o

n
 (

c
))

; 

(4
) 

P
o
s
t-

d
e
v
e
lo

p
m

e
n
t 
h

yd
ro

lo
g
ic

 a
n
a

ly
s
is

 (
s
e

e
 s

u
b
s
e
c
ti
o

n
 (

d
))

; 

(5
) 

S
to

rm
w

a
te

r 
m

a
n

a
g

e
m

e
n
t 
s
y
s
te

m
 d

e
s
ig

n
 (

s
e

e
 s

u
b
s
e
c
ti
o

n
 (

e
))

; 

(6
) 

P
o
s
t-

d
e
v
e
lo

p
m

e
n
t 
d

o
w

n
s
tr

e
a
m

 a
n

a
ly

s
is

 (
s
e
e
 s

u
b
s
e
c
ti
o

n
 (

f)
);

 

(7
) 

C
o

n
s
tr

u
c
ti
o
n
-p

h
a
s
e
 e

ro
s
io

n
 a

n
d
 s

e
d
im

e
n
ta

ti
o

n
 c

o
n
tr

o
l 
p

la
n
 (

s
e

e
 s

u
b
s
e
c
ti
o

n
 (

g
))

; 

(8
) 

L
a
n

d
s
c
a

p
in

g
 a

n
d
 o

p
e

n
 s

p
a
c
e
 p

la
n
 (

s
e
e

 s
u

b
s
e
c
ti
o

n
 (

h
))

; 

(9
) 

O
p

e
ra

ti
o
n
s
 a

n
d
 m

a
in

te
n

a
n
c
e
 p

la
n
 (

s
e
e

 s
u
b

s
e
c
ti
o

n
 (

i)
);

 

(1
0
) 

M
a

in
te

n
a
n

c
e
 a

c
c
e
s
s
 e

a
s
e
m

e
n
ts

 (
s
e
e
 s

u
b
s
e
c
ti
o
n

 (
j)

);
 

(1
1
) 

In
s
p
e
c
ti
o

n
 a

n
d

 m
a
in

te
n

a
n
c
e

 a
g

re
e
m

e
n
ts

 (
s
e
e

 s
u

b
s
e
c
ti
o

n
 (

k
))

; 

(1
2
) 

E
v
id

e
n
c
e
 o

f 
a
c
q
u

is
it
io

n
 o

f 
a
p

p
lic

a
b

le
 l
o
c
a
l 
a
n

d
 n

o
n

-l
o
c
a
l 
p
e

rm
its

 (
s
e
e

 s
u

b
s
e
c
ti
o

n
 (

l)
);

  

(1
3
) 

A
n

y 
p

ro
p

o
s
e
d
 o

ff
-s

it
e
 f
a

c
ili

ti
e
s
 (

s
e

e
 s

u
b
s
e
c
ti
o

n
 (

m
))

. 

(c
) 

E
x
is

ti
n
g

 c
o
n
d

it
io

n
s
 h

y
d
ro

lo
g

ic
 a

n
a
ly

s
is

. 
 

(1
) 

T
h

e
 e

xi
s
ti
n
g
 c

o
n

d
it
io

n
s
 h

y
d

ro
lo

g
ic

 a
n

a
ly

s
is

 f
o

r 
s
to

rm
w

a
te

r 
ru

n
o

ff
 r

a
te

s
, 
v
o
lu

m
e
s
, 

a
n

d
 

v
e

lo
c
iti

e
s
 m

u
s
t 
in

c
lu

d
e

 a
ll 

o
f 

th
e
 f

o
llo

w
in

g
: 
 

a
. 

A
 t

o
p

o
g

ra
p
h

ic
 m

a
p
 o

f 
e

x
is

ti
n

g
 s

it
e
 c

o
n

d
it
io

n
s
 w

it
h
 t

h
e

 d
ra

in
a

g
e
 b

a
s
in

 b
o
u

n
d
a

ri
e
s
 

in
d
ic

a
te

d
; 

b
. 

A
c
re

a
g

e
, 

s
o
il 

ty
p

e
s
 a

n
d
 l
a
n

d
 c

o
v
e

r 
o

f 
a

re
a
s
 f

o
r 

e
a
c
h
 s

u
b

b
a
s
in

 a
ff

e
c
te

d
 b

y 
th

e
 

p
ro

je
c
t;
 

c
. 

A
ll 

p
e
re

n
n
ia

l 
a
n

d
 i
n

te
rm

it
te

n
t 
s
tr

e
a
m

s
 a

n
d
 o

th
e
r 

s
u

rf
a
c
e
 w

a
te

r 
fe

a
tu

re
s
; 

d
. 

A
ll 

e
xi

s
ti
n
g

 s
to

rm
w

a
te

r 
c
o

n
v
e
y
a
n

c
e
s
 a

n
d
 s

tr
u
c
tu

ra
l 
c
o
n
tr

o
l 
fa

c
ili

ti
e

s
; 

e
. 

D
ir
e

c
ti
o
n

 o
f 
fl
o

w
 a

n
d
 e

x
its

 f
ro

m
 t
h

e
 s

it
e

; 

f.
 

A
n

a
ly

s
is

 o
f 

ru
n

o
ff

 p
ro

v
id

e
d
 b

y 
o
ff

-s
it
e

 a
re

a
s
 u

p
s
tr

e
a
m

 o
f 
th

e
 p

ro
je

c
t 
s
it
e
; 

a
n
d
 

g
. 

M
e

th
o

d
o
lo

g
ie

s
, 

a
s
s
u
m

p
ti
o
n
s
, 
s
it
e
 p

a
ra

m
e
te

rs
 a

n
d
 s

u
p

p
o
rt

in
g
 d

e
s
ig

n
 c

a
lc

u
la

ti
o
n
s
 

u
s
e

d
 i
n
 a

n
a

ly
z
in

g
 t

h
e
 e

x
is

ti
n

g
 c

o
n

d
it
io

n
s
 s

it
e
 h

y
d
ro

lo
g

y.
  

(2
) 

F
o

r 
re

d
e
v
e
lo

p
m

e
n
t 

s
it
e
s
, 
p

re
d

e
v
e
lo

p
m

e
n

t 
c
o

n
d
it
io

n
s
 m

u
s
t 
b
e

 m
o
d

e
le

d
 u

s
in

g
 t
h

e
 e

s
ta

b
lis

h
e
d

 

g
u
id

e
lin

e
s
 f
o

r 
th

e
 p

o
rt

io
n
 o

f 
th

e
 s

it
e
 u

n
d
e

rg
o
in

g
 l
a
n
d

 d
e
v
e
lo

p
m

e
n
t 

a
c
ti
v
it
ie

s
. 

 

(d
) 

P
o
s
t-

d
e
v
e
lo

p
m

e
n
t 

h
y
d

ro
lo

g
ic

 a
n
a

ly
s
is

. 
T

h
e
 p

o
s
t-

d
e
v
e

lo
p
m

e
n
t 

h
yd

ro
lo

g
ic

 a
n
a

ly
s
is

 f
o
r 

s
to

rm
w

a
te

r 

ru
n

o
ff

 r
a
te

s
, 

v
o
lu

m
e

s
, 
a

n
d
 v

e
lo

c
it
ie

s
 m

u
s
t 
in

c
lu

d
e
 a

ll 
o
f 

th
e

 f
o
llo

w
in

g
: 

 

(1
) 

A
 t

o
p

o
g

ra
p
h

ic
 m

a
p
 o

f 
d
e
v
e
lo

p
e

d
 s

it
e

 c
o

n
d
it
io

n
s
 w

it
h
 t
h

e
 p

o
s
t-

d
e
v
e

lo
p
m

e
n
t 

d
ra

in
a
g

e
 b

a
s
in

 

b
o
u

n
d

a
ri
e
s
 i
n
d

ic
a
te

d
; 
 

(2
) 



T
o
ta

l 
a

re
a
 o

f 
p
o
s
t-

d
e
v
e
lo

p
m

e
n
t 
im

p
e

rv
io

u
s
 s

u
rf

a
c
e
s
 a

n
d
 o

th
e

r 
la

n
d
 c

o
v
e

r 
a

re
a
s
 f

o
r 

e
a

c
h

 

s
u

b
b
a
s
in

 a
ff

e
c
te

d
 b

y
 t

h
e
 p

ro
je

c
t;
  

(3
) 

C
a
lc

u
la

ti
o

n
s
 f

o
r 

d
e
te

rm
in

in
g

 t
h
e

 r
u

n
o
ff
 v

o
lu

m
e
s
 t
h
a

t 
n

e
e
d
 t

o
 b

e
 a

d
d

re
s
s
e

d
 f

o
r 

e
a
c
h
 s

u
b

b
a
s
in

 

fo
r 

th
e
 d

e
v
e
lo

p
m

e
n
t 

p
ro

je
c
t 

to
 m

e
e
t 

th
e
 p

o
s
t-

d
e
v
e
lo

p
m

e
n
t 

s
to

rm
w

a
te

r 
m

a
n
a

g
e
m

e
n
t 

p
e
rf

o
rm

a
n
c
e
 c

ri
te

ri
a
 i
n
 s

e
c
ti
o

n
 1

6
-1

1
4
; 
 

(4
) 

L
o
c
a
ti
o

n
 a

n
d
 b

o
u

n
d
a

ri
e
s
 o

f 
p

ro
p
o
s
e
d

 n
a
tu

ra
l 
fe

a
tu

re
 p

ro
te

c
ti
o
n

 a
n

d
 c

o
n
s
e

rv
a
ti
o

n
 a

re
a
s
; 

(5
) 

D
o
c
u
m

e
n

ta
ti
o

n
 a

n
d
 c

a
lc

u
la

ti
o

n
s
 f
o

r 
a

n
y 

a
p
p
lic

a
b
le

 s
it
e

 d
e
s
ig

n
 c

re
d
it
s
 t
h

a
t 

a
re

 b
e

in
g
 u

ti
liz

e
d
; 
 

(6
) 

M
e

th
o

d
o
lo

g
ie

s
, 

a
s
s
u
m

p
ti
o
n
s
, 
s
it
e
 p

a
ra

m
e
te

rs
 a

n
d
 s

u
p

p
o
rt

in
g
 d

e
s
ig

n
 c

a
lc

u
la

ti
o
n
s
 u

s
e

d
 i
n
 

a
n
a
ly

z
in

g
 t

h
e
 e

xi
s
ti
n
g
 c

o
n
d

it
io

n
s
 s

it
e

 h
yd

ro
lo

g
y
. 

 

(e
) 

S
to

rm
w

a
te

r 
m

a
n

a
g

e
m

e
n

t 
s
y
s
te

m
. 

T
h

e
 d

e
s
c
ri

p
ti
o

n
, 
s
c
a
le

d
 d

ra
w

in
g
s
 a

n
d
 d

e
s
ig

n
 c

a
lc

u
la

ti
o
n
s
 f
o

r 
th

e
 

p
ro

p
o
s
e

d
 p

o
s
t-

d
e
v
e

lo
p
m

e
n

t 
s
to

rm
w

a
te

r 
m

a
n
a

g
e
m

e
n

t 
s
ys

te
m

 m
u
s
t 
in

c
lu

d
e
 a

ll 
o
f 

th
e

 f
o
llo

w
in

g
: 

 

(1
) 

A
 m

a
p
 a

n
d
/o

r 
d
ra

w
in

g
 o

r 
s
k
e
tc

h
 o

f 
th

e
 s

to
rm

w
a
te

r 
m

a
n
a
g
e
m

e
n

t 
fa

c
ili

ti
e
s
, 
in

c
lu

d
in

g
 t
h

e
 

lo
c
a
ti
o
n
 o

f 
n

o
n
s
tr

u
c
tu

ra
l 
s
it
e
 d

e
s
ig

n
 f

e
a
tu

re
s
 a

n
d
 t
h

e
 p

la
c
e
m

e
n
t 

o
f 

e
x
is

ti
n
g

 a
n

d
 p

ro
p

o
s
e
d

 

s
tr

u
c
tu

ra
l s

to
rm

w
a
te

r 
c
o
n

tr
o

ls
, 

in
c
lu

d
in

g
 d

e
s
ig

n
 w

a
te

r 
s
u
rf

a
c
e
 e

le
v
a
ti
o

n
s
, 
s
to

ra
g

e
 v

o
lu

m
e

s
 

a
v
a

ila
b

le
 f
ro

m
 z

e
ro

 t
o
 m

a
x
im

u
m

 h
e

a
d
, 
lo

c
a
ti
o

n
 o

f 
in

le
t 
a

n
d
 o

u
tl
e
ts

, 
lo

c
a
ti
o
n
 o

f 
b

yp
a

s
s
 a

n
d
 

d
is

c
h

a
rg

e
 s

y
s
te

m
s
, 
a
n
d

 a
ll 

o
ri
fi
c
e
/r

e
s
tr

ic
to

r 
s
iz

e
s
; 

 

(2
) 

A
 n

a
rr

a
ti
v
e
 d

e
s
c
ri

b
in

g
 h

o
w

 t
h

e
 s

e
le

c
te

d
 s

tr
u
c
tu

ra
l 
s
to

rm
w

a
te

r 
c
o
n
tr

o
ls

 w
ill

 b
e
 a

p
p
ro

p
ri
a
te

 

a
n
d
 e

ff
e
c
ti
v
e
; 
 

(3
) 

C
ro

s
s
-s

e
c
ti
o

n
 a

n
d

 p
ro

fi
le

 d
ra

w
in

g
s
 a

n
d
 d

e
s
ig

n
 d

e
ta

ils
 f
o
r 

e
a
c
h
 o

f 
th

e
 s

tr
u

c
tu

ra
l 
s
to

rm
w

a
te

r 

c
o

n
tr

o
ls

 i
n
 t

h
e
 s

ys
te

m
, 
in

c
lu

d
in

g
 s

u
p

p
o

rt
in

g
 c

a
lc

u
la

tio
n
s
 t
o

 s
h

o
w

 t
h

a
t 

th
e
 f
a
c
ili

ty
 i
s
 d

e
s
ig

n
e

d
 

a
c
c
o
rd

in
g

 t
o
 t

h
e
 a

p
p
lic

a
b
le

 d
e
s
ig

n
 c

ri
te

ri
a
; 
 

(4
) 

A
 h

y
d
ro

lo
g

ic
 a

n
d
 h

yd
ra

u
lic

 a
n

a
ly

s
is

 o
f 
th

e
 s

to
rm

w
a
te

r 
m

a
n
a

g
e
m

e
n
t 
s
ys

te
m

 f
o
r 

a
ll 

a
p
p

lic
a
b
le

 

d
e
s
ig

n
 s

to
rm

s
 (

in
c
lu

d
in

g
 s

ta
g
e

-s
to

ra
g
e

 o
r 

o
u
tl
e
t 

ra
ti
n

g
 c

u
rv

e
s
, 
a
n

d
 i
n
fl
o
w

 a
n
d

 o
u

tf
lo

w
 

h
yd

ro
g

ra
p

h
s
);

  

(5
) 

D
o
c
u
m

e
n

ta
ti
o

n
 a

n
d
 s

u
p

p
o
rt

in
g

 c
a

lc
u
la

ti
o

n
s
 t
o
 s

h
o

w
 t

h
a
t 
th

e
 s

to
rm

w
a
te

r 
m

a
n
a
g

e
m

e
n
t 

s
ys

te
m

 a
d
e

q
u
a

te
ly

 m
e

e
ts

 t
h

e
 p

o
s
t-

d
e
v
e

lo
p
m

e
n

t 
s
to

rm
w

a
te

r 
m

a
n

a
g
e
m

e
n
t 

p
e
rf

o
rm

a
n
c
e
 

c
ri
te

ri
a
 i
n
 s

e
c
ti
o

n
 1

6
-1

1
4

; 
 

(6
) 

D
ra

w
in

g
s
, 

d
e

s
ig

n
 c

a
lc

u
la

ti
o

n
s
, 
e

le
v
a
ti
o

n
s
 a

n
d
 h

yd
ra

u
lic

 g
ra

d
e

 l
in

e
s
 f

o
r 

a
ll 

e
xi

s
ti
n
g
 a

n
d

 

p
ro

p
o
s
e

d
 s

to
rm

w
a
te

r 
c
o
n
v
e
y
a
n

c
e
 e

le
m

e
n

ts
 i
n
c
lu

d
in

g
 s

to
rm

w
a

te
r 

d
ra

in
s
, 

p
ip

e
s
, 
c
u

lv
e

rt
s
, 

c
a

tc
h
 b

a
s
in

s
, 
c
h

a
n
n

e
ls

, 
s
w

a
le

s
 a

n
d
 a

re
a
s
 o

f 
o
v
e

rl
a
n

d
 f
lo

w
; 

a
n
d
  

(7
) 

W
h
e
re

 a
p

p
lic

a
b
le

, 
a

 n
a
rr

a
ti
v
e
 d

e
s
c
ri
b
in

g
 h

o
w

 t
h
e

 s
to

rm
w

a
te

r 
m

a
n

a
g
e
m

e
n

t 
s
y
s
te

m
 

c
o

rr
e
s
p
o

n
d
s
 w

it
h

 a
n

y 
w

a
te

rs
h

e
d
 p

ro
te

c
ti
o
n
 p

la
n
s
 a

n
d
/o

r 
lo

c
a

l 
g

re
e

n
s
p

a
c
e

 p
ro

te
c
ti
o
n

 p
la

n
. 
 

(f
) 

P
o
s
t-

d
e
v
e
lo

p
m

e
n
t 

d
o
w

n
s
tr

e
a
m

 a
n
a

ly
s
is

. 
A

 d
o

w
n
s
tr

e
a
m

 p
e

a
k
 f
lo

w
 a

n
a
ly

s
is

 m
u
s
t 
in

c
lu

d
e

 t
h
e

 

a
s
s
u
m

p
ti
o
n
s
, 

re
s
u

lt
s
 a

n
d
 s

u
p
p
o

rt
in

g
 c

a
lc

u
la

ti
o
n
s
 t
o
 s

h
o

w
 s

a
fe

 p
a
s
s
a
g
e
 o

f 
p

o
s
t-

d
e
v
e

lo
p
m

e
n

t 
d

e
s
ig

n
 

fl
o

w
s
 d

o
w

n
s
tr

e
a
m

. 
T

h
e
 a

n
a

ly
s
is

 o
f 

d
o

w
n
s
tr

e
a
m

 c
o
n
d

it
io

n
s
 i
n

 t
h
e
 r

e
p

o
rt

 m
u

s
t 
a

d
d
re

s
s
 e

a
c
h
 a

n
d
 

e
v
e

ry
 p

o
in

t 
o

r 
a

re
a
 a

lo
n

g
 t

h
e

 p
ro

je
c
t 
s
it
e
's

 b
o
u

n
d

a
ri
e
s
 a

t 
w

h
ic

h
 r

u
n
o

ff
 w

ill
 e

x
it
 t
h

e
 p

ro
p
e

rt
y.

 T
h
e
 

a
n
a
ly

s
is

 m
u
s
t 

fo
c
u
s
 o

n
 t
h
e

 p
o

rt
io

n
 o

f 
th

e
 d

ra
in

a
g

e
 c

h
a

n
n
e

l 
o

r 
w

a
te

rc
o
u
rs

e
 i
m

m
e
d
ia

te
ly

 d
o

w
n
s
tr

e
a
m

 

fr
o
m

 t
h

e
 p

ro
je

c
t.
 T

h
is

 a
re

a
 m

u
s
t 

e
xt

e
n
d
 d

o
w

n
s
tr

e
a
m

 f
ro

m
 t
h
e

 p
ro

je
c
t 

to
 a

 p
o
in

t 
in

 t
h
e
 d

ra
in

a
g
e
 b

a
s
in

 

w
h
e

re
 t
h
e

 p
ro

je
c
t 

a
re

a
 i
s
 t
e

n
 p

e
rc

e
n
t 

o
f 
th

e
 t

o
ta

l 
b

a
s
in

 a
re

a
. 

In
 c

a
lc

u
la

ti
n
g
 r

u
n
o

ff
 v

o
lu

m
e
s
 a

n
d
 

d
is

c
h

a
rg

e
 r

a
te

s
, 
c
o

n
s
id

e
ra

ti
o
n
 m

a
y
 n

e
e
d

 t
o
 b

e
 g

iv
e
n

 t
o
 a

n
y
 p

la
n

n
e

d
 f
u

tu
re

 u
p
s
tr

e
a
m

 l
a

n
d
 u

s
e
 

c
h

a
n
g

e
s
. 

T
h
e
 a

n
a
ly

s
is

 m
u
s
t 

b
e
 i
n
 a

c
c
o

rd
a
n
c
e

 w
it
h
 t
h

e
 G

e
o

rg
ia

 S
to

rm
w

a
te

r 
M

a
n
a

g
e
m

e
n
t 
M

a
n
u

a
l.
 

T
h

e
 c

a
p

a
c
it
y 

o
f 

th
e

 d
ra

in
a
g

e
 s

ys
te

m
s
 m

u
s
t 
b
e
 a

n
a

ly
ze

d
 t
o

 t
h
e

 t
e
n

 p
e

rc
e
n
t 

p
o
in

t.
  

(g
) 

C
o
n
s
tr

u
c
ti
o

n
-p

h
a
s
e
 e

ro
s
io

n
 a

n
d
 s

e
d
im

e
n
ta

ti
o

n
 c

o
n
tr

o
l 
p
la

n
. 

A
n
 e

ro
s
io

n
 a

n
d
 s

e
d

im
e
n
ta

ti
o
n

 c
o
n

tr
o
l 

p
la

n
 i
n
 a

c
c
o

rd
a

n
c
e
 w

it
h
 t
h
e

 G
e
o

rg
ia

 E
ro

s
io

n
 a

n
d
 S

e
d
im

e
n
ta

ti
o
n

 C
o
n
tr

o
l 
A

c
t 
o

r 
N

P
D

E
S

 p
e

rm
it
 f

o
r 

c
o

n
s
tr

u
c
ti
o
n
 a

c
ti
v
it
ie

s
. 

T
h
e

 p
la

n
 m

u
s
t 

a
ls

o
 i
n
c
lu

d
e
 i
n
fo

rm
a
ti
o
n
 o

n
 t
h

e
 s

e
q
u

e
n
c
e
/p

h
a
s
in

g
 o

f 

c
o

n
s
tr

u
c
ti
o
n
 a

n
d
 t

e
m

p
o

ra
ry

 s
ta

b
ili

z
a

ti
o
n

 m
e
a
s
u
re

s
 a

n
d
 t

e
m

p
o

ra
ry

 s
tr

u
c
tu

re
s
 t

h
a

t 
w

ill
 b

e
 c

o
n
v
e
rt

e
d
 

in
to

 p
e

rm
a
n
e

n
t 
s
to

rm
w

a
te

r 
c
o

n
tr

o
ls

. 
 

(h
) 

L
a
n

d
s
c
a

p
in

g
 a

n
d
 o

p
e

n
 s

p
a
c
e
 p

la
n
. 

A
 d

e
ta

ile
d
 l
a
n
d
s
c
a

p
in

g
 a

n
d
 v

e
g
e

ta
ti
o
n

 p
la

n
 d

e
s
c
ri
b

in
g
 t

h
e
 w

o
o
d

y 

a
n
d
 h

e
rb

a
c
e
o

u
s
 v

e
g
e

ta
ti
o
n

 t
h
a
t 

w
ill

 b
e

 u
s
e
d

 w
it
h

in
 a

n
d

 a
d
ja

c
e
n
t 

to
 s

to
rm

w
a
te

r 
m

a
n
a
g

e
m

e
n
t 

fa
c
ili

ti
e
s
 a

n
d
 p

ra
c
ti
c
e
s
. 
T

h
e

 l
a

n
d
s
c
a
p
in

g
 p

la
n
 m

u
s
t 

a
ls

o
 i
n
c
lu

d
e

: 
 

(1
) 

T
h

e
 a

rr
a
n

g
e
m

e
n
t 

o
f 
p

la
n

te
d

 a
re

a
s
, 

n
a
tu

ra
l 
a
n
d
 g

re
e

n
s
p
a
c
e
 a

re
a
s
 a

n
d

 o
th

e
r 

la
n

d
s
c
a

p
e
d
 

fe
a
tu

re
s
 o

n
 t

h
e
 s

it
e

 p
la

n
; 

 

(2
) 

In
fo

rm
a
ti
o
n
 n

e
c
e
s
s
a
ry

 t
o
 c

o
n
s
tr

u
c
t 

th
e
 l
a
n

d
s
c
a

p
in

g
 e

le
m

e
n
ts

 s
h
o

w
n

 o
n
 t

h
e
 p

la
n

 d
ra

w
in

g
s
; 

(3
) 

D
e
s
c
ri
p
ti
o
n
s
 a

n
d
 s

ta
n

d
a

rd
s
 f

o
r 

th
e
 m

e
th

o
d
s
, 
m

a
te

ri
a
ls

 a
n

d
 v

e
g
e
ta

ti
o

n
 t

h
a
t 

a
re

 t
o
 b

e
 u

s
e
d
 i
n
 

th
e
 c

o
n
s
tr

u
c
ti
o

n
; 
 

(4
) 

D
e
n
s
it
y 

o
f 

p
la

n
ti
n

g
s
; 

(5
) 

D
e
s
c
ri
p
ti
o
n
s
 o

f 
th

e
 s

ta
b

ili
za

ti
o

n
 a

n
d
 m

a
n
a

g
e
m

e
n
t 

te
c
h

n
iq

u
e
s
 u

s
e
d

 t
o
 e

s
ta

b
lis

h
 v

e
g
e
ta

ti
o

n
; 

a
n
d
  

(6
) 

A
 d

e
s
c
ri
p
ti
o
n
 o

f 
w

h
o
 w

ill
 b

e
 r

e
s
p

o
n
s
ib

le
 f

o
r 

o
n

g
o
in

g
 m

a
in

te
n

a
n
c
e
 o

f 
v
e
g
e

ta
ti
o
n

 f
o

r 
th

e
 

s
to

rm
w

a
te

r 
m

a
n

a
g
e
m

e
n
t 

fa
c
ili

ty
 a

n
d
 w

h
a
t 

p
ra

c
ti
c
e
s
 w

ill
 b

e
 e

m
p
lo

ye
d

 t
o

 e
n
s
u

re
 t
h

a
t 

a
d
e

q
u

a
te

 v
e
g
e
ta

ti
v
e
 c

o
v
e
r 

is
 p

re
s
e
rv

e
d

. 
 

(i
) 

O
p

e
ra

ti
o
n
s
 a

n
d
 m

a
in

te
n

a
n
c
e
 p

la
n
. 
T

h
is

 p
la

n
 m

u
s
t 
in

c
lu

d
e
 a

 d
e

ta
ile

d
 d

e
s
c
ri
p
ti
o
n

 o
f 

o
n

g
o
in

g
 

o
p
e

ra
ti
o

n
s
 a

n
d
 m

a
in

te
n
a
n
c
e

 p
ro

c
e
d
u

re
s
 f

o
r 

s
to

rm
w

a
te

r 
m

a
n
a

g
e
m

e
n
t 
fa

c
ili

ti
e
s
 a

n
d

 p
ra

c
ti
c
e
s
 t

o
 

e
n
s
u

re
 t

h
e
ir
 c

o
n
ti
n
u
e

d
 f

u
n
c
ti
o

n
 a

s
 d

e
s
ig

n
e

d
 a

n
d
 c

o
n
s
tr

u
c
te

d
 o

r 
p

re
s
e

rv
e

d
. 

T
h
e
y 

m
u
s
t 

id
e
n
ti
fy

 t
h

e
 

p
a
rt

s
 o

r 
c
o
m

p
o
n
e

n
ts

 o
f 

a
 s

to
rm

w
a
te

r 
m

a
n

a
g
e
m

e
n
t 
fa

c
ili

ty
 o

r 
p

ra
c
ti
c
e
 t

h
a
t 
n

e
e
d

 t
o
 b

e
 r

e
g

u
la

rl
y 

o
r 

p
e
ri

o
d

ic
a
lly

 i
n
s
p
e
c
te

d
 a

n
d
 m

a
in

ta
in

e
d

, 
a
n

d
 t
h

e
 e

q
u

ip
m

e
n

t 
a

n
d
 s

k
ill

s
 o

r 
tr

a
in

in
g

 n
e
c
e
s
s
a

ry
. 

T
h
e

 p
la

n
 



m
u
s
t 
in

c
lu

d
e

 a
n
 i
n
s
p
e
c
ti
o
n
 a

n
d
 m

a
in

te
n
a
n
c
e
 s

c
h

e
d
u
le

, 
m

a
in

te
n
a

n
c
e

 t
a
s
k
s
, 

re
s
p

o
n
s
ib

le
 p

a
rt

ie
s
 f
o

r 

m
a
in

te
n

a
n

c
e
, 

fu
n

d
in

g
, 

a
c
c
e
s
s
 a

n
d
 s

a
fe

ty
 i
s
s
u

e
s
. 

P
ro

v
is

io
n
s
 f

o
r 

th
e
 p

e
ri
o
d

ic
 r

e
v
ie

w
 a

n
d
 e

v
a
lu

a
ti
o

n
 o

f 

th
e
 e

ff
e
c
ti
v
e

n
e
s
s
 o

f 
th

e
 m

a
in

te
n
a

n
c
e

 p
ro

g
ra

m
 a

n
d
 t
h

e
 n

e
e
d
 f

o
r 

re
v
is

io
n
s
 o

r 
a
d
d

it
io

n
a
l m

a
in

te
n
a
n

c
e

 

p
ro

c
e
d
u

re
s
 m

u
s
t 

b
e

 i
n
c
lu

d
e

d
 i
n

 t
h
e
 p

la
n
. 
 

(j
) 

M
a
in

te
n

a
n

c
e
 a

c
c
e
s
s
 e

a
s
e
m

e
n

ts
. 
 

(1
) 

T
h

e
 a

p
p
lic

a
n
t 
m

u
s
t 
e

n
s
u

re
 a

c
c
e

s
s
 f

ro
m

 p
u

b
lic

 r
ig

h
t-

o
f-

w
a

y 
to

 s
to

rm
w

a
te

r 
m

a
n
a

g
e
m

e
n

t 

fa
c
ili

ti
e
s
 a

n
d
 p

ra
c
ti
c
e
s
 r

e
q
u

ir
in

g
 r

e
g
u

la
r 

m
a
in

te
n

a
n
ce

 a
t 

th
e
 s

it
e
 f

o
r 

th
e
 p

u
rp

o
s
e

 o
f 

in
s
p
e
c
ti
o
n

 

a
n
d
 r

e
p
a

ir
 b

y 
s
e
c
u
ri
n

g
 a

ll 
th

e
 m

a
in

te
n

a
n
c
e
 a

c
c
e

s
s
 e

a
s
e
m

e
n
ts

 n
e
e
d

e
d
 o

n
 a

 p
e
rm

a
n
e

n
t 

b
a
s
is

. 
S

u
c
h

 a
c
c
e
s
s
 m

u
s
t 
b

e
 s

u
ff
ic

ie
n
t 
fo

r 
a

ll 
n

e
c
e
s
s
a

ry
 e

q
u
ip

m
e
n

t 
fo

r 
m

a
in

te
n
a

n
c
e
 a

c
tiv

it
ie

s
. 

U
p
o

n
 f
in

a
l 
in

s
p

e
c
ti
o
n

 a
n

d
 a

p
p
ro

v
a
l,
 a

 p
la

t 
o

r 
d

o
c
u
m

e
n

t 
in

d
ic

a
ti
n

g
 t

h
a
t 
s
u
c
h
 e

a
s
e
m

e
n
ts

 e
x
is

t 

m
u
s
t 

b
e

 r
e
c
o

rd
e
d
 a

n
d

 m
u
s
t 

re
m

a
in

 i
n

 e
ff

e
c
t 

e
v
e

n
 w

it
h
 t

h
e
 t

ra
n
s
fe

r 
o
f 
ti
tl
e
 o

f 
th

e
 p

ro
p

e
rt

y.
  

(2
) 

T
h

e
 a

c
c
e
s
s
 e

a
s
e
m

e
n
t 

to
 t
h

e
 f

a
c
ili

ty
 m

a
y 

n
o
t 

h
a
v
e

 a
 p

ro
fi
le

 s
lo

p
e
 s

te
e

p
e

r 
th

a
n
 3

3
 p

e
rc

e
n

t 

a
n
d
 a

 c
ro

s
s
 s

lo
p

e
 o

f 
n
o
 m

o
re

 t
h
a

n
 t
e

n
 p

e
rc

e
n
t.
 T

h
e
 e

le
v
a

ti
o
n

 o
f 
th

e
 m

a
in

te
n

a
n
c
e
 e

a
s
e
m

e
n

t 

a
ro

u
n
d

 t
h
e

 f
a
c
ili

ty
 m

u
s
t 
b
e
 e

s
ta

b
lis

h
e
d
 a

t 
th

e
 t

o
p
 o

f 
th

e
 d

a
m

 o
r 

w
a

ll 
e
le

v
a
ti
o

n
 a

n
d
 b

e
 

c
o

n
s
tr

u
c
te

d
 w

it
h
 a

 c
ro

s
s
 s

lo
p
e

 o
f 
n

o
 m

o
re

 t
h

a
n
 t

e
n
 p

e
rc

e
n
t 
to

 t
h
e

 d
ra

in
a
g
e

 f
a
c
ili

ty
. 

F
e
n
c
in

g
 

th
a
t 
c
o
m

p
lie

s
 w

ith
 t

h
e

 r
e

q
u
ir

e
m

e
n
t 

s
u

b
s
e
c
ti
o

n
 1

6
-1

1
3

(g
)(

2
) 

m
u
s
t 
b

e
 c

o
n
s
tr

u
c
te

d
 o

n
 t

h
e
 

o
u
ts

id
e
 e

d
g

e
 o

f 
th

e
 m

a
in

te
n

a
n
c
e
 e

a
s
e
m

e
n
t.
 G

a
te

s
 t

h
a
t 
c
o
m

p
ly

 w
it
h

 t
h
e

 r
e

q
u
ir
e
m

e
n

ts
 o

f 

s
u

b
s
e
c
ti
o
n

 1
6

-1
1
3

(g
)(

2
) 

m
u
s
t 
b
e

 c
o

n
s
tr

u
c
te

d
 o

n
 e

a
c
h
 m

a
in

te
n
a

n
c
e
 e

a
s
e
m

e
n

t.
  

(k
) 

In
s
p
e
c
ti
o

n
 a

n
d

 m
a

in
te

n
a
n
c
e

 a
g

re
e

m
e
n
ts

. 
 

(1
) 

U
n
le

s
s
 a

n
 o

n
-s

it
e
 s

to
rm

w
a

te
r 

m
a
n

a
g
e
m

e
n
t 
fa

c
ili

ty
 o

r 
p

ra
c
ti
c
e
 i
s
 d

e
d

ic
a
te

d
 t

o
 a

n
d
 a

c
c
e

p
te

d
 

b
y 

th
e

 c
it
y,

 t
h
e
 a

p
p
lic

a
n
t 
m

u
s
t 

e
x
e
c
u
te

 a
n
 i
n
s
p
e
c
ti
o
n

 a
n

d
 m

a
in

te
n
a

n
c
e

 a
g

re
e
m

e
n
t,
 a

n
d
/o

r 
a

 

c
o

n
s
e

rv
a
ti
o

n
 e

a
s
e
m

e
n

t,
 i
f 
a

p
p
lic

a
b
le

, 
th

a
t 
is

 b
e
 b

in
d
in

g
 o

n
 a

ll 
s
u
b
s
e
q

u
e
n
t 

o
w

n
e

rs
 o

f 
th

e
 s

it
e

. 

T
h

e
 i
n
s
p
e
c
ti
o

n
 a

n
d

 m
a
in

te
n

a
n
c
e
 a

g
re

e
m

e
n

t,
 i
f 
a

p
p

lic
a

b
le

, 
m

u
s
t 

b
e
 a

p
p
ro

v
e
d
 b

y 
th

e
 c

it
y 

p
ri

o
r 

to
 p

la
n
 a

p
p

ro
v
a

l, 
a
n
d

 r
e
c
o
rd

e
d
 i
n
 t
h

e
 d

e
e

d
 r

e
c
o

rd
s
 u

p
o

n
 f
in

a
l 
p
la

t 
a

p
p
ro

v
a
l.
  

(2
) 

T
h

e
 i
n
s
p
e
c
ti
o

n
 a

n
d

 m
a
in

te
n

a
n
c
e
 a

g
re

e
m

e
n

t 
m

u
s
t 
id

e
n
ti
fy

 b
y
 n

a
m

e
 o

r 
o

ff
ic

ia
l 
ti
tl
e
 t

h
e
 p

e
rs

o
n
s
 

re
s
p

o
n
s
ib

le
 f
o

r 
c
a

rr
yi

n
g
 o

u
t 
th

e
 i
n
s
p
e
c
ti
o
n

 a
n

d
 m

a
in

te
n
a

n
c
e

. 
R

e
s
p
o

n
s
ib

ili
ty

 f
o
r 

th
e
 o

p
e
ra

ti
o
n

 

a
n
d
 m

a
in

te
n
a
n
c
e

 o
f 
th

e
 s

to
rm

w
a
te

r 
m

a
n
a

g
e
m

e
n

t 
fa

c
ili

ty
 o

r 
p

ra
c
ti
c
e
, 

u
n
le

s
s
 a

s
s
u
m

e
d
 b

y 
a

 

g
o
v
e

rn
m

e
n
ta

l 
a

g
e
n
c
y
, 

w
ill

 r
e
m

a
in

 w
it
h
 t

h
e
 p

ro
p
e

rt
y 

o
w

n
e
r 

a
n

d
 w

ill
 p

a
s
s
 t
o
 a

n
y 

s
u
c
c
e
s
s
o

r 

o
w

n
e

r.
 I
f 

p
o
rt

io
n
s
 o

f 
th

e
 l
a
n

d
 a

re
 s

o
ld

 o
r 

o
th

e
rw

is
e
 t

ra
n
s
fe

rr
e

d
, 

le
g
a
lly

 b
in

d
in

g
 a

rr
a
n

g
e
m

e
n
ts

 

m
u
s
t 

b
e

 m
a
d
e

 t
o
 p

a
s
s
 t
h

e
 i
n
s
p

e
c
ti
o

n
 a

n
d
 m

a
in

te
n
a

n
c
e
 r

e
s
p
o
n
s
ib

ili
ty

 t
o
 t
h

e
 a

p
p

ro
p

ri
a

te
 

s
u

c
c
e
s
s
o

rs
 i
n
 t
it
le

. 
T

h
e
s
e

 a
rr

a
n

g
e
m

e
n
ts

 m
u
s
t 

d
e
s
ig

n
a

te
 f

o
r 

e
a
c
h
 p

o
rt

io
n
 o

f 
th

e
 s

it
e
, 

th
e

 

p
e
rs

o
n
 t

o
 b

e
 p

e
rm

a
n

e
n
tl
y
 r

e
s
p
o

n
s
ib

le
 f

o
r 

it
s
 i
n
s
p
e
c
ti
o

n
 a

n
d
 m

a
in

te
n

a
n
c
e
. 
 

(3
) 

A
s
 p

a
rt

 o
f 
th

e
 i
n
s
p

e
c
ti
o
n
 a

n
d

 m
a
in

te
n

a
n
c
e
 a

g
re

e
m

e
n

t,
 a

 s
c
h
e

d
u
le

 m
u
s
t 

b
e

 d
e
v
e

lo
p

e
d
 f

o
r 

w
h
e

n
 a

n
d
 h

o
w

 o
ft
e
n

 r
o

u
ti
n

e
 i
n
s
p
e
c
ti
o

n
 a

n
d
 m

a
in

te
n
a

n
c
e
 w

ill
 o

c
c
u
r 

to
 e

n
s
u
re

 p
ro

p
e

r 
fu

n
c
ti
o
n
 

o
f 
th

e
 s

to
rm

w
a
te

r 
m

a
n
a

g
e
m

e
n
t 
fa

c
ili

ty
 o

r 
p
ra

c
tic

e
. 

T
h

e
 a

g
re

e
m

e
n
t 
m

u
s
t 

a
ls

o
 i
n
c
lu

d
e
 p

la
n
s
 

fo
r 

a
n
n

u
a
l 
in

s
p

e
c
ti
o

n
s
 t

o
 e

n
s
u

re
 p

ro
p

e
r 

p
e
rf

o
rm

a
n
c
e
 o

f 
th

e
 f

a
c
ili

ty
 b

e
tw

e
e
n
 s

c
h
e

d
u
le

d
 

m
a
in

te
n

a
n

c
e
 a

n
d

 i
n
c
lu

d
e
 r

e
m

e
d
ie

s
 f
o

r 
th

e
 d

e
fa

u
lt
 t
h
e

re
o
f.
  

(4
) 

T
h

e
 c

it
y,

 i
n
 l
ie

u
 o

f 
a
n
 i
n
s
p
e
c
ti
o

n
 a

n
d
 m

a
in

te
n

a
n

c
e

 a
g

re
e
m

e
n

t,
 m

a
y 

a
c
c
e
p

t 
d
e
d

ic
a
ti
o

n
 o

f 
a
n

y 

e
x
is

ti
n

g
 o

r 
fu

tu
re

 s
to

rm
w

a
te

r 
m

a
n
a

g
e
m

e
n
t 

fa
c
ili

ty
 f

o
r 

m
a
in

te
n
a

n
c
e
, 

p
ro

v
id

e
d
 s

u
c
h
 f

a
c
ili

ty
 

m
e
e
ts

 a
ll 

th
e
 r

e
q

u
ir

e
m

e
n
ts

 o
f 

th
is

 d
iv

is
io

n
 a

n
d
 i
n
c
lu

d
e

s
 a

d
e

q
u
a

te
 a

n
d
 p

e
rp

e
tu

a
l 
a
c
c
e
s
s
 a

n
d
 

s
u

ff
ic

ie
n
t 
a

re
a
, 

b
y 

e
a
s
e
m

e
n

t 
o
r 

o
th

e
rw

is
e
, 

fo
r 

in
s
p
e
c
ti
o
n
 a

n
d

 r
e
g

u
la

r 
m

a
in

te
n
a
n
c
e
. 

 

(l
) 

E
v
id

e
n
c
e
 o

f 
a
c
q
u

is
it
io

n
 o

f 
a
p

p
lic

a
b

le
 l
o
c
a
l 
a
n

d
 n

o
n

-l
o
c
a
l 
p
e

rm
its

. 
T

h
e

 a
p
p

lic
a
n
t 
m

u
s
t 
c
e

rt
if
y 

a
n
d

 

p
ro

v
id

e
 d

o
c
u
m

e
n

ta
ti
o
n

 t
o
 t
h

e
 (

lo
c
a

l 
p

e
rm

it
ti
n
g
 a

u
th

o
ri

ty
) 

th
a
t 

a
ll 

o
th

e
r 

a
p

p
lic

a
b
le

 e
n
v
ir
o
n
m

e
n

ta
l 

p
e
rm

it
s
 h

a
v
e
 b

e
e

n
 a

c
q

u
ir

e
d

 f
o
r 

th
e
 s

it
e

 p
ri
o

r 
to

 a
p
p
ro

v
a

l 
o

f 
th

e
 s

to
rm

w
a
te

r 
m

a
n

a
g
e
m

e
n
t 

p
la

n
. 
 

(m
) 

O
ff

-s
it
e
 f

a
c
ili

ti
e
s
. 
 

(1
) 

T
h

e
 s

to
rm

w
a
te

r 
m

a
n
a

g
e
m

e
n

t 
p
la

n
 f

o
r 

e
a
c
h
 l
a

n
d
 d

e
v
e
lo

p
m

e
n
t 
p

ro
je

c
t 
m

u
s
t 
p

ro
v
id

e
 f

o
r 

s
to

rm
w

a
te

r 
m

a
n

a
g
e
m

e
n
t 

m
e
a
s
u
re

s
 l
o
c
a
te

d
 o

n
 t

h
e

 s
it
e
 o

f 
th

e
 p

ro
je

c
t,

 u
n

le
s
s
 p

ro
v
is

io
n
s
 a

re
 

m
a
d
e
 t
o
 m

a
n

a
g

e
 s

to
rm

w
a
te

r 
b
y 

a
n

 o
ff

-s
it
e

 o
r 

re
g
io

n
a

l 
fa

c
ili

ty
. 

T
h

e
 o

ff
-s

it
e
 o

r 
re

g
io

n
a
l 
fa

c
ili

ty
 

m
u
s
t 

b
e

 l
o
c
a
te

d
 o

n
 p

ro
p

e
rt

y 
le

g
a

lly
 d

e
d
ic

a
te

d
 f

o
r 

th
e
 p

u
rp

o
s
e
, 
m

u
s
t 

b
e

 d
e
s
ig

n
e

d
 a

n
d
 

a
d
e

q
u

a
te

ly
 s

iz
e

d
 t

o
 p

ro
v
id

e
 a

 l
e
v
e
l 
o
f 
s
to

rm
w

a
te

r 
q

u
a
n

ti
ty

 a
n

d
 q

u
a
lit

y 
c
o

n
tr

o
l 
th

a
t 

is
 e

q
u

a
l t

o
 

o
r 

g
re

a
te

r 
th

a
n
 t

h
a
t 

w
h

ic
h

 w
o

u
ld

 b
e

 a
ff

o
rd

e
d
 b

y 
o

n
-s

it
e

 p
ra

c
ti
c
e
s
 a

n
d
 t
h

e
re

 m
u
s
t 
b

e
 a

 l
e
g
a

lly
-

o
b
lig

a
te

d
 e

n
ti
ty

 r
e

s
p

o
n
s
ib

le
 f

o
r 

lo
n
g

-t
e

rm
 o

p
e

ra
ti
o
n

 a
n

d
 m

a
in

te
n
a
n

c
e

 o
f 
th

e
 o

ff
-s

it
e
 o

r 

re
g

io
n

a
l 
s
to

rm
w

a
te

r 
fa

c
ili

ty
. 

In
 a

d
d
it
io

n
, 
o

n
-s

it
e

 m
e
a
s
u

re
s
 m

u
s
t 
b

e
 im

p
le

m
e
n
te

d
, 

w
h
e
re

 

n
e
c
e
s
s
a
ry

, 
to

 p
ro

te
c
t 
u

p
s
tr

e
a
m

 a
n
d
 d

o
w

n
s
tr

e
a
m

 p
ro

p
e

rt
ie

s
 a

n
d
 d

ra
in

a
g
e
 c

h
a

n
n
e

ls
 f
ro

m
 t
h

e
 

s
it
e
 t

o
 t

h
e

 o
ff

-s
it
e
 f

a
c
ili

ty
. 

 

(2
) 

A
 s

to
rm

w
a

te
r 

m
a
n

a
g

e
m

e
n

t 
p
la

n
 s

h
o

w
in

g
 t
h

e
 a

d
e

q
u
a
c
y
 o

f 
th

e
 o

ff
-s

it
e

 o
r 

re
g
io

n
a

l 
fa

c
ili

ty
 m

u
s
t 

b
e
 s

u
b
m

it
te

d
 t

o
 t

h
e

 c
o
m

m
u

n
it
y 

d
e
v
e
lo

p
m

e
n
t 

d
ir
e
c
to

r.
  

(3
) 

T
o
 b

e
 e

lig
ib

le
 f

o
r 

a
 m

o
d

if
ic

a
ti
o

n
, 

th
e
 a

p
p

lic
a
n

t 
m

u
s
t 

d
e
m

o
n
s
tr

a
te

 t
o
 t

h
e

 s
a
ti
s
fa

c
ti
o
n
 o

f 
th

e
 c

it
y 

th
a
t 

th
e
 u

s
e
 o

f 
a
n

 o
ff

-s
it
e
 o

r 
re

g
io

n
a
l 
fa

c
ili

ty
 w

ill
 n

o
t 
re

s
u

lt 
in

 a
n
y
 o

f 
th

e
 f

o
llo

w
in

g
 im

p
a
c
ts

 t
o

 

u
p
s
tr

e
a
m

 o
r 

d
o

w
n
s
tr

e
a
m

 a
re

a
s
: 

 

a
. 

In
c
re

a
s
e
d

 t
h
re

a
t 

o
f 
fl
o

o
d
 d

a
m

a
g

e
 t

o
 p

u
b
lic

 h
e
a

lt
h
, 

lif
e

, 
a
n
d

 p
ro

p
e
rt

y;
 

b
. 

D
e
te

ri
o

ra
ti
o

n
 o

f 
e

xi
s
ti
n
g

 c
u

lv
e

rt
s
, 

b
ri
d
g

e
s
, 

d
a
m

s
, 

a
n
d

 o
th

e
r 

s
tr

u
c
tu

re
s
; 

c
. 

A
c
c
e
le

ra
te

d
 s

tr
e
a
m

b
a

n
k
 o

r 
s
tr

e
a
m

b
e

d
 e

ro
s
io

n
 o

r 
s
ilt

a
ti
o

n
; 

d
. 

D
e
g

ra
d
a
ti
o
n
 o

f 
in

-s
tr

e
a
m

 b
io

lo
g
ic

a
l 
fu

n
c
ti
o
n
s
 o

r 
h
a

b
it
a

t;
 o

r 

e
. 

W
a
te

r 
q

u
a
lit

y 
im

p
a
ir
m

e
n
t 

in
 v

io
la

ti
o

n
 o

f 
s
ta

te
 w

a
te

r 
q
u

a
lit

y 
s
ta

n
d
a

rd
s
, 

a
n

d
/o

r 
v
io

la
ti
o

n
 

o
f 
a

n
y 

s
ta

te
 o

r 
fe

d
e

ra
l 
re

g
u
la

ti
o

n
s
. 
 

(O
rd

. 
N

o
. 
2
0
1
3
-1

0
-1

4
, 
1
(E

x
h
. 
A

 §
 1

6
-7

.2
0
),

 1
0
-1

4
-2

0
1
3
) 

 

S
e
c
. 

1
6
-1

1
3
. 
D

e
s
ig

n
.

 

(a
) 



D
e
te

n
ti
o
n

 d
e
s
ig

n
s
. 

D
e
te

n
ti
o

n
 d

e
s
ig

n
s
 m

a
y 

b
e
 r

e
je

c
te

d
 i
f 

th
e
y
 i
n
c
o

rp
o

ra
te

 s
tr

u
c
tu

re
s
 a

n
d
 f

a
c
ili

ti
e
s
 

th
a
t 

w
ill

 d
e
m

a
n
d
 c

o
n
s
id

e
ra

b
le

 m
a
in

te
n

a
n
c
e
 o

r 
w

ill
 b

e
 d

if
fi
c
u
lt
 t

o
 m

a
in

ta
in

 o
r 

w
ill

 u
ti
liz

e
 n

u
m

e
ro

u
s
 

s
m

a
ll 

s
tr

u
c
tu

re
s
 i
f 

o
th

e
r 

a
lt
e

rn
a
ti
v
e
s
 a

re
 p

h
ys

ic
a
lly

 p
o
s
s
ib

le
. 
 

(b
) 

D
is

c
h
a
rg

e
 v

e
lo

c
it
ie

s
. 

D
is

c
h
a

rg
e
 v

e
lo

c
it
ie

s
 f

ro
m

 d
e

te
n
ti
o

n
 f
a
c
ili

ti
e
s
 m

u
s
t 
b
e
 r

e
d
u
c
e

d
 t

o
 p

ro
v
id

e
 a

 

n
o
n

e
ro

s
iv

e
 v

e
lo

c
it
y
 f

lo
w

 f
ro

m
 a

 s
tr

u
c
tu

re
, 
c
h
a

n
n

e
l,
 o

r 
o
th

e
r 

c
o
n
tr

o
l m

e
a
s
u

re
 a

s
 s

e
t 

fo
rt

h
 i
n
 t
h

e
 

a
p
p

ro
v
e

d
 G

e
o

rg
ia

 S
to

rm
w

a
te

r 
M

a
n

a
g
e
m

e
n
t 

M
a
n

u
a
l.
  

(c
) 

D
e
s
ig

n
 s

to
rm

. 
T

h
e
 d

ra
in

a
g

e
 s

ys
te

m
 b

e
in

g
 d

e
v
e

lo
p

e
d
 m

u
s
t 

h
a
v
e
 a

d
e

q
u
a

te
 c

a
p

a
c
it
y 

to
 a

c
c
o
m

m
o
d

a
te

 

th
e
 f

lo
w

 f
ro

m
 a

ll 
u
p
s
tr

e
a
m

 a
re

a
s
 f
o
r 

a
 1

0
0

-y
e

a
r 

s
to

rm
 e

v
e

n
t.
  

(d
) 

D
ra

in
a
g

e
 o

u
tf
a
lls

. 
T

h
e
 d

ra
in

a
g

e
 s

ys
te

m
 f
ro

m
 a

 p
ro

p
o

s
e
d
 d

e
v
e
lo

p
m

e
n
t 
m

u
s
t 
d
is

c
h
a

rg
e
 i
n
to

 a
n

 o
u
tf

a
ll 

th
a
t 

h
a
s
 a

d
e
q
u

a
te

 c
a

p
a
c
it
y 

to
 a

c
c
o
m

m
o
d
a
te

 t
h

e
 r

u
n
o

ff
 f
ro

m
 t
h

e
 d

e
v
e
lo

p
m

e
n
t.

 I
f 

th
e
 c

o
n

n
e
c
ti
n
g
 

d
o
w

n
s
tr

e
a
m

 s
ys

te
m

 i
s
 n

o
t 

a
b
le

 t
o
 a

c
c
o
m

m
o
d
a
te

 t
h

e
 a

llo
w

a
b
le

 d
e
s
ig

n
 f
lo

w
 f
ro

m
 t
h

e
 s

it
e

, 
th

e
n
 t

h
e

 

d
e
s
ig

n
 e

n
g
in

e
e

r 
m

u
s
t 
d

e
s
ig

n
 o

n
-s

it
e

 d
ra

in
a
g
e

 f
a
c
ili

tie
s
 t
h
a

t 
re

s
u

lt 
in

 n
o
 e

xa
c
e
rb

a
ti
o
n

 o
f 

e
xi

s
ti
n
g
 

d
o
w

n
s
tr

e
a
m

 c
o
n

d
it
io

n
s
. 
 

(e
) 

D
e
te

n
ti
o
n

 s
to

ra
g

e
. 
 

(1
) 

T
h

e
 l
iv

e
 d

e
te

n
ti
o

n
 s

to
ra

g
e
 t

o
 b

e
 p

ro
v
id

e
d
 m

u
s
t 
b

e
 c

a
lc

u
la

te
d

 o
n
 t

h
e

 b
a
s
is

 o
f 
th

e
 1

0
0
-y

e
a

r 

fr
e

q
u
e

n
c
y 

ra
in

fa
ll 

a
s
 p

u
b

lis
h

e
d
 i
n
 t

h
e
 G

e
o

rg
ia

 S
to

rm
w

a
te

r 
M

a
n
a

g
e
m

e
n
t 
M

a
n
u
a

l.
 T

h
e
 

d
e
te

n
ti
o

n
 s

y
s
te

m
 m

u
s
t 
b

e
 a

d
e
q
u

a
te

 f
o

r 
th

e
 r

u
n

o
ff
 o

f 
a

 1
0

0
-y

e
a

r 
ra

in
fa

ll,
 f

o
r 

a
n
y
 a

n
d

 a
ll 

d
u
ra

ti
o
n
s
 f

ro
m

 t
h
e

 p
o
s
t-

d
e
v
e
lo

p
m

e
n

t,
 w

it
h
 a

 r
e
le

a
s
e
 r

a
te

 t
h

a
t 

d
o
e
s
 n

o
t 
e

x
c
e

e
d
 t

h
e
 p

re
-

d
e
v
e
lo

p
m

e
n
t 

re
le

a
s
e

 r
a
te

 d
u

ri
n
g
 t

h
e

 s
a
m

e
 d

u
ra

ti
o
n
 s

to
rm

. 
D

e
te

n
ti
o

n
 c

o
n
tr

o
l 
s
tr

u
c
tu

re
s
 a

n
d

 

o
th

e
r 

d
ra

in
a

g
e
 i
m

p
ro

v
e
m

e
n

ts
 m

u
s
t 
b

e
 l
o
c
a
te

d
 a

n
d
 d

e
s
ig

n
e

d
 t
o
 p

re
v
e
n
t 

e
ro

s
io

n
 d

a
m

a
g
e

 t
o
 

a
d
ja

c
e

n
t 
p

ro
p
e

rt
y
 o

w
n

e
rs

. 
 

(2
) 

D
e
te

n
ti
o
n

 a
n
d
 s

e
d

im
e
n
ta

ti
o
n

 c
o

n
tr

o
l 
fa

c
ili

ti
e
s
 m

a
y
 n

o
t 

b
e
 p

la
c
e

d
 i
n
 a

n
y 

o
f 

th
e
 f

o
llo

w
in

g
: 

a
. 

T
ra

n
s
it
io

n
a
l 
b

u
ff

e
r 

zo
n
e
s
 a

s
 d

e
fi
n
e

d
 b

y 
th

e
 c

it
y
 z

o
n

in
g
 o

rd
in

a
n
c
e
. 

b
. 

F
lo

o
d
p
la

in
s
. 

c
. 

W
e
tl
a
n

d
s
. 

d
. 

S
tr

e
a
m

 b
u
ff

e
r 

z
o
n

e
s
. 

e
. 

S
ta

te
 b

u
ff

e
r 

z
o

n
e
s
. 

(3
) 

P
e

rf
o

ra
te

d
 s

ta
n
d

p
ip

e
s
 o

r 
a
 F

re
n
c
h
 d

ra
in

, 
in

 a
c
c
o

rd
a
n
c
e
 w

it
h
 p

u
b

lis
h
e

d
 d

e
s
ig

n
 s

ta
n
d

a
rd

s
 

a
v
a

ila
b

le
 f
ro

m
 t
h

e
 c

o
m

m
u
n

it
y 

d
e

v
e

lo
p
m

e
n

t 
d
ir

e
c
to

r,
 o

r 
o
th

e
r 

m
e
th

o
d
s
 w

h
ic

h
 w

ill
 a

c
h
ie

v
e

 

e
q
u

a
l 
p
e

rf
o

rm
a
n
c
e
 t

o
 p

re
v
e

n
t 
s
ta

n
d
in

g
 w

a
te

r 
a
n

d
 i
n
a
d

e
q
u
a

te
 d

ra
in

a
g

e
, 
m

u
s
t 
b

e
 i
n
s
ta

lle
d
 

w
it
h
in

 a
ll 

th
e
 d

e
te

n
ti
o

n
 a

n
d

 s
e
d

im
e
n
ta

ti
o

n
 c

o
n

tr
o

l 
fa

c
ili

ti
e
s
. 
 

(f
) 

C
o
m

b
in

e
d
 d

e
te

n
ti
o
n

. 
W

h
e
n

 t
h
e
 a

p
p
lic

a
n
t 

re
q
u
e

s
ts

 a
n

d
 t

h
e

 c
o
m

m
u
n

it
y 

d
e
v
e
lo

p
m

e
n
t 
d

ir
e
c
to

r 

d
e
te

rm
in

e
s
 t

h
a
t 

d
e
v
e

lo
p
m

e
n
t 

a
n

d
 c

o
n

s
tr

u
c
ti
o
n
 p

ro
je

c
ts

 a
re

 t
o

o
 s

m
a
ll,

 o
r 

th
a
t 

e
n

g
in

e
e

ri
n

g
 a

n
d

 

e
c
o

n
o
m

ic
 f

a
c
to

rs
 m

a
k
e
 c

o
m

b
in

e
d
 d

e
te

n
ti
o
n
 o

r 
o
th

e
r 

s
to

rm
w

a
te

r 
m

a
n

a
g
e
m

e
n
t 
fa

c
ili

ti
e
s
 m

o
re

 

p
ra

c
ti
c
a
l,
 t

h
e
 c

it
y 

m
a

y 
a

u
th

o
ri

z
e

 t
h
e

 j
o
in

t 
c
o
n
s
tr

u
c
ti
o
n
 o

f 
th

e
s
e

 f
a
c
ili

ti
e
s
 t

o
 s

e
rv

e
 t

w
o
 o

r 
m

o
re

 

p
ro

p
e
rt

ie
s
 b

y 
tw

o
 o

r 
m

o
re

 a
p
p
lic

a
n
ts

. 
 

(g
) 

F
e

n
c
in

g
. 
 

(1
) 

P
e

rm
a
n
e

n
t 

fe
n
c
in

g
 a

t 
le

a
s
t 

fo
u

r 
fe

e
t 
in

 h
e
ig

h
t 
is

 r
e

q
u
ir
e

d
 a

ro
u
n

d
 a

ll 
s
to

rm
w

a
te

r 
a

n
d

 

s
e

d
im

e
n
ta

ti
o
n
 c

o
n

tr
o

l f
a
c
ili

ti
e
s
 d

e
s
ig

n
e

d
 f

o
r 

te
m

p
o
ra

ry
 s

to
ra

g
e
 o

f 
s
to

rm
w

a
te

r 
if
 t

h
e

y 
h

a
v
e
 a

 

w
a
te

r 
s
to

ra
g
e
 d

e
p

th
 o

f 
g

re
a
te

r 
th

a
n
 f

o
u

r 
fe

e
t 

o
r 

th
e
y
 a

re
 d

e
s
ig

n
a

te
d
 b

y 
th

e
 c

it
y 

o
r 

b
o

a
rd

 o
f 

h
e
a
lt
h
 a

s
 a

 p
u
b

lic
 h

e
a

lt
h
 h

a
z
a

rd
. 

 

(2
) 

R
e
q

u
ir
e
d
 f

e
n
c
in

g
 m

u
s
t 
b

e
 d

e
s
ig

n
e

d
, 
in

s
ta

lle
d
 a

n
d
 m

a
in

ta
in

e
d

 t
o
 a

llo
w

 t
h
e
 f

re
e

 f
lo

w
 o

f 
ru

n
o

ff
 

a
n
d
 s

e
d

im
e
n
t 
in

to
 t
h

e
 f

a
c
ili

ty
. 

F
e

n
c
in

g
 m

u
s
t 
b

e
 e

s
ta

b
lis

h
e

d
 o

n
 t
h
e

 o
u
ts

id
e
 e

d
g
e
 o

f 
a

 f
a
c
ili

ty
. 

T
h

e
 f
e

n
c
e
 m

u
s
t 

in
c
lu

d
e
 a

 g
a

te
 o

f 
s
u

ff
ic

ie
n
t 

s
iz

e
 t

o
 p

e
rm

it
 e

n
tr

a
n
c
e

 o
f 

e
q

u
ip

m
e
n

t 
n
e
c
e
s
s
a

ry
 t

o
 

a
llo

w
 p

e
ri
o

d
ic

 m
a
in

te
n
a

n
c
e

 a
c
ti
v
it
ie

s
. 

T
h

e
 g

a
te

 m
u
s
t 
b

e
 p

la
c
e

d
 i
n
 a

 m
a
n
n

e
r 

s
u
c
h

 t
h
a
t 

th
e
 

g
a
te

 d
o
e
s
 n

o
t 

o
b
s
tr

u
c
t 

re
a
s
o

n
a
b

le
 a

c
c
e
s
s
 o

r 
b

e
c
o
m

e
 o

b
s
tr

u
c
ti
v
e

. 
T

h
e
 c

o
m

m
u
n

it
y 

d
e
v
e
lo

p
m

e
n
t 

d
ir

e
c
to

r 
m

a
y
 w

a
iv

e
 f

e
n
c
in

g
 i
n
 n

o
n

re
s
id

e
n
ti
a
l 
a

re
a
s
 w

h
e

re
 a

 p
o
n

d
 i
s
 m

o
re

 t
h

a
n
 

5
0
0
 f

e
e
t 
fr

o
m

 a
 r

e
s
id

e
n
ti
a

l 
z
o

n
in

g
 d

is
tr

ic
t 

a
n

d
 i
n
 r

e
s
id

e
n
ti
a

l 
z
o

n
in

g
 d

is
tr

ic
ts

 w
h
e

n
 d

e
te

n
ti
o

n
 is

 

p
ro

v
id

e
d
 i
n
 n

a
tu

ra
l 
a
re

a
s
 s

u
c
h
 a

s
 s

tr
e
a
m

 c
h

a
n
n

e
ls

 a
n

d
 f
e

n
c
in

g
 i
n
 t
h

e
 o

p
in

io
n

 o
f 

th
e
 

c
o
m

m
u
n
it
y 

d
e
v
e
lo

p
m

e
n
t 

d
ir

e
c
to

r 
w

o
u
ld

 d
a
m

a
g
e
 t

h
e
 e

n
v
ir
o

n
m

e
n
t 

o
r 

a
ff

e
c
t 
s
tr

e
a

m
 f
lo

w
. 
 

(h
) 

S
p

e
c
ia

l 
fl
o
o

d
 h

a
za

rd
 a

re
a

 e
le

v
a
ti
o
n
 c

o
n
to

u
rs

. 
In

 r
e
s
id

e
n

ti
a

l 
d
is

tr
ic

ts
, 

n
o
t 

le
s
s
 t
h

a
n
 7

0
 p

e
rc

e
n
t 

o
f 

th
e
 

m
in

im
u
m

 l
o

t 
a

re
a
, 
a

s
 e

s
ta

b
lis

h
e
d

 b
y 

a
p
p

lic
a
b
le

 z
o

n
in

g
 d

is
tr

ic
t 
d

e
v
e
lo

p
m

e
n
t 
s
ta

n
d

a
rd

s
, 
m

u
s
t 
b

e
 

a
b
o
v
e
 t

h
e

 s
p
e

c
ia

l 
fl
o
o

d
 h

a
z
a

rd
 a

re
a
 e

le
v
a

ti
o
n

 c
o

n
to

u
rs

 w
it
h
 t

h
e

 e
x
c
e
p

ti
o
n

 t
h
a

t 
lo

ts
 i
n
 t

h
e
 R

-1
5

0
 

d
is

tr
ic

t 
m

u
s
t 
c
o

n
fo

rm
 t
o

 r
e
q

u
ir

e
m

e
n
ts

 o
f 

th
e
 R

-1
0

0
 d

is
tr

ic
t.
  

(i
) 

S
tr

e
e
t 

c
e

n
te

rl
in

e
 e

le
v
a
ti
o
n
s
. 
T

h
e
 p

ro
fi
le

 e
le

v
a

ti
o
n

 o
f 
th

e
 c

e
n
te

rl
in

e
 o

f 
a
ll 

p
u
b
lic

 s
tr

e
e
ts

 m
u
s
t 

b
e

 

c
o

n
s
tr

u
c
te

d
 a

 m
in

im
u
m

 o
f 

o
n
e
 f

o
o

t 
a
b

o
v
e
 s

p
e
c
ia

l 
fl
o
o

d
 h

a
za

rd
 a

re
a
 e

le
v
a
ti
o
n

 c
o
n
to

u
rs

. 
T

h
e
 

c
o
m

m
u
n
it
y 

d
e
v
e
lo

p
m

e
n
t 

d
ir

e
c
to

r 
m

a
y 

g
ra

n
t 
e

x
c
e
p

ti
o
n
s
 t

o
 t

h
is

 p
ro

v
is

io
n
 i
n
 c

a
s
e

s
 w

h
e
re

 c
o
n
s
tr

u
c
ti
o
n
 

o
f 
th

e
 s

tr
e

e
t 

e
le

v
a
ti
o

n
 i
s
 w

it
h
in

 a
 s

p
e
c
ia

l 
fl
o
o
d

 h
a

z
a
rd

 a
re

a
 a

n
d
 e

le
v
a
ti
o

n
 c

o
n
to

u
rs

 w
o
u

ld
 i
m

p
ro

v
e
 

d
ra

in
a

g
e
 o

r 
re

d
u
c
e
 t

h
e
 e

ff
e
c
ts

 o
f 
fl
o
o

d
in

g
. 
 

(O
rd

. 
N

o
. 
2
0
1
3
-1

0
-1

4
, 
1
(E

xh
. 
A

 §
 1

6
-7

.3
0

),
 1

0
-1

4
-2

0
1
3

) 
 

S
e
c
. 

1
6
-1

1
4
. 
P

e
rf

o
rm

a
n

c
e

 c
ri

te
ri

a
.

 

T
h

e
 p

e
rf

o
rm

a
n
c
e

 c
ri
te

ri
a

 o
f 

th
is

 s
e
c
ti
o

n
 a

p
p

ly
 t

o
 a

ll 
s
to

rm
w

a
te

r 
m

a
n

a
g
e
m

e
n
t 
p

la
n
s
, 
u

n
le

s
s
 o

th
e

rw
is

e
 

e
xp

re
s
s
ly

 s
ta

te
d
. 
 

(1
) 

W
a
te

r 
q
u

a
lit

y
. 

A
ll 

s
to

rm
w

a
te

r 
ru

n
o
ff
 g

e
n
e

ra
te

d
 f
ro

m
 a

 s
it
e
 m

u
s
t 

b
e
 a

d
e

q
u

a
te

ly
 t

re
a
te

d
 b

e
fo

re
 

d
is

c
h
a

rg
e

. 
It
 w

ill
 b

e
 p

re
s
u
m

e
d
 t
h
a
t 

a
 s

to
rm

w
a
te

r 
m

a
n

a
g

e
m

e
n
t 

s
ys

te
m

 c
o
m

p
lie

s
 w

it
h
 t
h
is

 

re
q

u
ir
e
m

e
n
t 

if
: 
 

a
. 



It
 i
s
 s

iz
e

d
 t

o
 t

re
a
t 

th
e

 p
re

s
c
ri
b

e
d

 w
a
te

r 
q
u
a
lit

y 
tr

e
a
tm

e
n
t 
v
o

lu
m

e
 f

ro
m

 t
h
e

 s
it
e
, 

a
s
 

d
e
fi
n
e

d
 i
n
 t
h
e

 G
e
o

rg
ia

 S
to

rm
w

a
te

r 
M

a
n
a

g
e
m

e
n
t 

M
a
n

u
a
l;
  

b
. 

A
p

p
ro

p
ri
a

te
 s

tr
u
c
tu

ra
l 
s
to

rm
w

a
te

r 
c
o
n

tr
o

ls
 o

r 
n
o

n
s
tr

u
c
tu

ra
l 
p
ra

c
tic

e
s
 a

re
 s

e
le

c
te

d
, 

d
e
s
ig

n
e
d
, 
c
o
n
s
tr

u
c
te

d
 o

r 
p
re

s
e

rv
e
d
, 

a
n
d
 m

a
in

ta
in

e
d

 a
c
c
o
rd

in
g

 t
o
 t
h

e
 s

p
e
c
if
ic

 c
ri
te

ri
a
 

in
 t

h
e
 G

e
o

rg
ia

 S
to

rm
w

a
te

r 
M

a
n
a

g
e
m

e
n
t 
M

a
n
u

a
l;
 a

n
d
, 
 

c
. 

R
u
n

o
ff
 f

ro
m

 h
o
ts

p
o

t 
la

n
d
 u

s
e
s
 a

n
d
 a

c
ti
v
it
ie

s
 i
d
e

n
ti
fi
e

d
 b

y 
th

e
 c

o
m

m
u
n
it
y 

d
e
v
e
lo

p
m

e
n
t 

d
e
p

a
rt

m
e
n
t 

a
re

 a
d

e
q
u

a
te

ly
 t

re
a
te

d
 a

n
d

 a
d

d
re

s
s
e

d
 t

h
ro

u
g
h

 t
h

e
 u

s
e
 o

f 

a
p
p

ro
p

ri
a
te

 s
tr

u
c
tu

ra
l s

to
rm

w
a
te

r 
c
o
n

tr
o

ls
, 

n
o
n
s
tr

u
c
tu

ra
l 
p

ra
c
ti
c
e
s
 a

n
d
 p

o
llu

ti
o
n

 

p
re

v
e
n
ti
o
n

 p
ra

c
tic

e
s
. 

 

(2
) 

S
tr

e
a

m
 c

h
a

n
n
e

l 
p
ro

te
c
ti
o
n
. 

 

a
. 

P
ro

te
c
ti
o

n
 o

f 
s
tr

e
a
m

 c
h
a

n
n
e

ls
 f

ro
m

 b
a
n
k
 a

n
d

 b
e
d
 e

ro
s
io

n
 a

n
d
 d

e
g

ra
d
a
ti
o
n
 m

u
s
t 

b
e
 

p
ro

v
id

e
d
 b

y 
u

s
in

g
 a

ll 
o
f 

th
e
 f

o
llo

w
in

g
 t

h
re

e
 a

p
p

ro
a
c
h

e
s
: 

 

1
. 

P
re

s
e

rv
a
ti
o
n

, 
re

s
to

ra
ti
o
n

 a
n

d
/o

r 
re

fo
re

s
ta

ti
o
n
 (

w
it
h
 n

a
ti
v
e
 v

e
g

e
ta

ti
o

n
) 

o
f 

th
e
 

a
p
p
lic

a
b
le

 s
tr

e
a
m

 b
u

ff
e

r;
  

2
. 

T
w

e
n
ty

-f
o
u

r-
h
o

u
r 

e
xt

e
n
d

e
d

 d
e

te
n
ti
o

n
 s

to
ra

g
e

 o
f 
th

e
 o

n
e

-y
e
a

r,
 2

4
-h

o
u

r 
re

tu
rn

 

fr
e

q
u
e

n
c
y 

s
to

rm
 e

v
e
n

t;
 a

n
d

  

3
. 

E
ro

s
io

n
 p

re
v
e

n
ti
o

n
 m

e
a
s
u
re

s
 s

u
c
h
 a

s
 e

n
e

rg
y
 d

is
s
ip

a
ti
o

n
 a

n
d
 v

e
lo

c
it
y 

c
o
n
tr

o
l.
 

b
. 

T
h

e
 c

o
m

m
u
n
it
y 

d
e

v
e

lo
p
m

e
n
t 

d
ir

e
c
to

r 
is

 a
u
th

o
ri
z
e
d

 t
o

 w
a
iv

e
 t

h
e
 d

e
te

n
ti
o

n
 s

to
ra

g
e
 

re
q

u
ir
e
m

e
n

ts
 o

f 
s
u
b
s
e
c
ti
o
n

 (
2
)a

.2
. 

fo
r 

s
it
e
s
 t

h
a
t 

d
is

c
h

a
rg

e
 d

ir
e
c
tl
y 

in
to

 p
ip

e
d
 

s
to

rm
w

a
te

r 
d

ra
in

a
g

e
 s

ys
te

m
s
, 
la

rg
e

r 
s
tr

e
a
m

s
, 

ri
v
e

rs
, 

w
e

tl
a
n

d
s
, 

la
k
e
s
, 
e

s
tu

a
ri
e
s
, 
ti
d
a

l 

w
a
te

r 
o
r 

o
th

e
r 

s
it
u
a
ti
o

n
s
 w

h
e

re
 f

lo
w

s
 w

ill
 n

o
t 
h
a
v
e

 a
 n

e
g
a
ti
v
e
 i
m

p
a
c
t 

o
n

 s
tr

e
a
m

 b
a
n
k
 

s
ta

b
ili

ty
 o

r 
c
h
a

n
n
e

l 
in

te
g

ri
ty

. 
 

(3
) 

O
v
e

rb
a
n
k
 f
lo

o
d

in
g

 p
ro

te
c
ti
o

n
. 
D

o
w

n
s
tr

e
a
m

 o
v
e

rb
a

n
k
 f
lo

o
d
 a

n
d
 p

ro
p

e
rt

y 
p

ro
te

c
ti
o

n
 m

u
s
t 

b
e
 

p
ro

v
id

e
d
 b

y 
c
o

n
tr

o
lli

n
g

 (
a
tt

e
n
u

a
ti
n

g
) 

th
e
 p

o
s
t-

d
e
v
e
lo

p
m

e
n
t 

p
e

a
k
 d

is
c
h

a
rg

e
 r

a
te

 t
o
 t

h
e

 

p
re

d
e
v
e

lo
p
m

e
n

t 
ra

te
 f

o
r 

th
e

 2
5

-y
e
a

r,
 2

4
-h

o
u

r 
re

tu
rn

 f
re

q
u
e
n
c
y
 s

to
rm

 e
v
e

n
t.
 I
f 

c
o
n
tr

o
l 
o
f 

th
e
 

o
n
e

-y
e

a
r,

 2
4
-h

o
u
r 

s
to

rm
 is

 e
x
e
m

p
te

d
, 
th

e
n

 p
e

a
k
 d

is
c
h

a
rg

e
 r

a
te

 a
tt
e

n
u

a
ti
o

n
 o

f 
th

e
 t
w

o
-y

e
a

r 

th
ro

u
g

h
 t

h
e

 2
5
-y

e
a

r 
re

tu
rn

 f
re

q
u

e
n
c
y
 s

to
rm

 e
v
e

n
t 
m

u
s
t 

b
e

 p
ro

v
id

e
d
. 
 

(4
) 

E
x
tr

e
m

e
 f

lo
o

d
in

g
 p

ro
te

c
ti
o
n
. 

E
x
tr

e
m

e
 f
lo

o
d
 a

n
d
 p

u
b
lic

 s
a
fe

ty
 p

ro
te

c
ti
o
n
 m

u
s
t 

b
e

 p
ro

v
id

e
d

 b
y
 

c
o

n
tr

o
lli

n
g
 a

n
d
 s

a
fe

ly
 c

o
n
v
e
y
in

g
 t

h
e
 1

0
0

-y
e

a
r,

 2
4

-h
o
u

r 
re

tu
rn

 f
re

q
u
e
n
c
y 

s
to

rm
 e

v
e

n
t 

s
u
c
h
 

th
a
t 

fl
o
o

d
in

g
 i
s
 n

o
t 
e

x
a
c
e

rb
a

te
d
. 

 

(5
) 

S
tr

u
c
tu

ra
l 
s
to

rm
w

a
te

r 
c
o

n
tr

o
ls

. 
A

ll 
s
tr

u
c
tu

ra
l 
s
to

rm
w

a
te

r 
m

a
n

a
g
e
m

e
n
t 
fa

c
ili

ti
e

s 
m

u
s
t 

b
e
 

s
e

le
c
te

d
 a

n
d
 d

e
s
ig

n
e
d

 u
s
in

g
 t

h
e
 a

p
p

ro
p
ri
a

te
 c

ri
te

ri
a
 f

ro
m

 t
h
e
 G

e
o

rg
ia

 S
to

rm
w

a
te

r 

M
a

n
a
g
e
m

e
n

t 
M

a
n

u
a
l.
 A

ll 
s
tr

u
c
tu

ra
l 
s
to

rm
w

a
te

r 
c
o
n

tr
o

ls
 m

u
s
t 
b

e
 d

e
s
ig

n
e
d
 a

p
p

ro
p

ri
a

te
ly

 t
o
 

m
e
e
t 
th

e
ir
 i
n
te

n
d
e
d
 f

u
n
c
ti
o
n

. 
F

o
r 

o
th

e
r 

s
tr

u
c
tu

ra
l 
s
to

rm
w

a
te

r 
c
o

n
tr

o
ls

 n
o
t 

in
c
lu

d
e

d
 i
n
 t

h
e
 

G
e

o
rg

ia
 S

to
rm

w
a
te

r 
M

a
n
a

g
e
m

e
n
t 

M
a
n

u
a

l,
 o

r 
fo

r 
w

h
ic

h
 p

o
llu

ta
n

t 
re

m
o
v
a
l 
ra

te
s
 h

a
v
e

 n
o
t 

b
e
e

n
 p

ro
v
id

e
d
, 

th
e
 e

ff
e
c
ti
v
e

n
e
s
s
 a

n
d
 p

o
llu

ta
n
t 

re
m

o
v
a

l 
o
f 

th
e
 s

tr
u
c
tu

ra
l 
c
o
n

tr
o

l m
u
s
t 

b
e
 

d
o
c
u
m

e
n
te

d
 t
h

ro
u

g
h
 p

ri
o

r 
s
tu

d
ie

s
, 

lit
e
ra

tu
re

 r
e
v
ie

w
s
, 

o
r 

o
th

e
r 

m
e
a
n
s
 a

n
d

 r
e
c
e
iv

e
 a

p
p
ro

v
a
l 

fr
o
m

 t
h

e
 c

o
m

m
u
n
it
y 

d
e
v
e

lo
p
m

e
n
t 

d
ir

e
c
to

r 
b

e
fo

re
 b

e
in

g
 i
n
c
lu

d
e

d
 i
n
 t

h
e
 d

e
s
ig

n
 o

f 
a
 

s
to

rm
w

a
te

r 
m

a
n

a
g
e
m

e
n
t 

s
ys

te
m

. 
In

 a
d
d
it
io

n
, 
if
 h

yd
ro

lo
g

ic
 o

r 
to

p
o

g
ra

p
h

ic
 c

o
n
d

it
io

n
s
, 
o

r 
la

n
d
 

u
s
e
 a

c
ti
v
it
ie

s
 w

a
rr

a
n
t 

g
re

a
te

r 
c
o
n
tr

o
l 
th

a
n
 t
h

a
t 

p
ro

v
id

e
d

 b
y 

th
e

 m
in

im
u
m

 c
o

n
tr

o
l 

re
q

u
ir
e
m

e
n

ts
, 

th
e
 c

o
m

m
u
n

it
y 

d
e
v
e
lo

p
m

e
n

t 
d
ir

e
c
to

r 
m

a
y 

im
p

o
s
e
 a

d
d
it
io

n
a
l 
re

q
u
ir

e
m

e
n
ts

 

d
e
e
m

e
d

 n
e
c
e
s
s
a
ry

 t
o
 p

ro
te

c
t 
u
p
s
tr

e
a
m

 a
n

d
 d

o
w

n
s
tr

e
a
m

 p
ro

p
e

rt
ie

s
 a

n
d
 a

q
u

a
ti
c
 r

e
s
o

u
rc

e
s
 

fr
o
m

 d
a
m

a
g

e
 d

u
e
 t
o
 i
n

c
re

a
s
e

d
 v

o
lu

m
e
, 
fr

e
q
u

e
n
c
y
, 
a

n
d
 r

a
te

 o
f 

s
to

rm
w

a
te

r 
ru

n
o

ff
 o

r 

in
c
re

a
s
e
d

 n
o

n
p
o

in
t 

s
o
u

rc
e

 p
o

llu
ti
o
n
 l
o

a
d
s
 c

re
a
te

d
 o

n
 t

h
e
 s

it
e
 i
n
 q

u
e
s
ti
o

n
. 
A

p
p
lic

a
n
ts

 m
u
s
t 

c
o

n
s
u
lt
 t

h
e
 G

e
o

rg
ia

 S
to

rm
w

a
te

r 
M

a
n
a

g
e
m

e
n
t 

M
a

n
u
a

l 
fo

r 
g

u
id

a
n
c
e
 o

n
 t

h
e
 f
a
c
to

rs
 t

h
a
t 

d
e
te

rm
in

e
 s

it
e
 d

e
s
ig

n
 f

e
a
s
ib

ili
ty

 w
h
e

n
 s

e
le

c
ti
n
g
 a

n
d
 l
o
c
a
ti
n
g
 a

 s
tr

u
c
tu

ra
l 
s
to

rm
w

a
te

r 
c
o
n
tr

o
l.
  

(6
) 

S
to

rm
w

a
te

r 
c
re

d
it
s
 f

o
r 

n
o
n
s
tr

u
c
tu

ra
l 
m

e
a
s
u

re
s
. 

T
h
e
 u

s
e
 o

f 
o
n

e
 o

r 
m

o
re

 s
it
e

 d
e
s
ig

n
 

m
e
a
s
u

re
s
 b

y 
th

e
 a

p
p

lic
a
n
t 
m

a
y 

a
llo

w
 f

o
r 

a
 r

e
d
u
c
ti
o

n
 i
n
 t

h
e
 w

a
te

r 
q

u
a
lit

y 
tr

e
a
tm

e
n

t 
v
o

lu
m

e
 

re
q

u
ir
e

d
 u

n
d
e

r 
s
u
b
s
e
c
ti
o
n
 (

1
).

 T
h
e

 a
p
p
lic

a
n
t 
m

a
y,

 i
f 

a
p
p

ro
v
e

d
 b

y 
th

e
 c

o
m

m
u
n
it
y 

d
e
v
e
lo

p
m

e
n
t 

d
ir

e
c
to

r,
 t
a
k
e
 c

re
d
it
 f

o
r 

th
e

 u
s
e

 o
f 
s
to

rm
w

a
te

r 
b

e
tt
e

r 
s
it
e
 d

e
s
ig

n
 p

ra
c
ti
c
e
s
 a

n
d

 

re
d

u
c
e
 t

h
e
 w

a
te

r 
q
u

a
lit

y 
v
o
lu

m
e
 r

e
q

u
ir

e
m

e
n
t.
 F

o
r 

e
a
c
h
 p

o
te

n
ti
a
l 
c
re

d
it
, 
th

e
re

 i
s
 a

 m
in

im
u
m

 

s
e

t 
o
f 
c
ri
te

ri
a
 a

n
d

 r
e

q
u
ir

e
m

e
n
ts

 w
h
ic

h
 i
d
e

n
ti
fy

 t
h

e
 c

o
n
d
it
io

n
s
 o

r 
c
ir
c
u
m

s
ta

n
c
e
s
 u

n
d

e
r 

w
h
ic

h
 

th
e
 c

re
d

it
 m

a
y 

b
e

 a
p
p

lie
d
. 

T
h

e
 s

it
e
 d

e
s
ig

n
 p

ra
c
ti
c
e
s
 t

h
a
t 
q

u
a

lif
y
 f

o
r 

th
is

 c
re

d
it
 a

n
d
 t

h
e

 c
ri
te

ri
a
 

a
n
d
 p

ro
c
e
d

u
re

s
 f

o
r 

a
p
p
ly

in
g

 a
n

d
 c

a
lc

u
la

ti
n
g

 t
h
e
 c

re
d

it
s
 a

re
 i
d

e
n
ti
fi
e

d
 i
n
 t
h

e
 G

e
o

rg
ia

 

S
to

rm
w

a
te

r 
M

a
n

a
g

e
m

e
n

t 
M

a
n

u
a

l.
  

(7
) 

D
ra

in
a
g

e
 s

y
s
te

m
 g

u
id

e
lin

e
s
. 
S

to
rm

w
a

te
r 

c
o
n
v
e
y
a
n

c
e

 f
a
c
ili

ti
e
s
, 

w
h

ic
h
 m

a
y 

in
c
lu

d
e

 c
u
lv

e
rt

s
, 

s
to

rm
w

a
te

r 
d

ra
in

a
g

e
 p

ip
e
s
, 
c
a
tc

h
 b

a
s
in

s
, 
d

ro
p
 i
n
le

ts
, 

ju
n
c
ti
o
n
 b

o
x
e
s
, 

h
e
a
d

w
a
lls

, 
g

u
tt

e
r,

 

s
w

a
le

s
, 
c
h
a
n

n
e

ls
, 

d
it
c
h

e
s
, 

a
n
d
 e

n
e

rg
y 

d
is

s
ip

a
te

rs
 m

u
s
t 
b

e
 p

ro
v
id

e
d

 w
h
e

n
 n

e
ce

s
s
a

ry
 f

o
r 

th
e
 

p
ro

te
c
ti
o
n

 o
f 

p
u

b
lic

 r
ig

h
t-

o
f-

w
a

y 
a

n
d

 p
ri
v
a
te

 p
ro

p
e

rt
ie

s
 a

d
jo

in
in

g
 p

ro
je

c
t 
s
it
e
s
 a

n
d
/o

r 
p
u
b

lic
 

ri
g
h
t-

o
f-

w
a

ys
. 

S
to

rm
w

a
te

r 
c
o
n
v
e
ya

n
c
e
 f

a
c
ili

ti
e
s
 t
h

a
t 
a

re
 d

e
s
ig

n
e

d
 t

o
 c

a
rr

y 
ru

n
o
ff

 f
ro

m
 m

o
re

 

th
a
n

 o
n

e
 p

a
rc

e
l,
 e

x
is

ti
n

g
 o

r 
p

ro
p
o
s
e
d

, 
m

u
s
t 
m

e
e
t 

th
e
 f

o
llo

w
in

g
 r

e
q
u

ir
e
m

e
n
ts

: 
 

a
. 

M
e

th
o

d
s
 t

o
 c

a
lc

u
la

te
 s

to
rm

w
a
te

r 
fl
o

w
s
 m

u
s
t 
b
e
 i
n
 a

c
c
o
rd

a
n
c
e
 w

it
h
 t

h
e
 s

to
rm

w
a
te

r 

d
e
s
ig

n
 m

a
n

u
a
l;
  

b
. 

A
ll 

c
u
lv

e
rt

s
, 
p

ip
e
 s

ys
te

m
s
 a

n
d
 o

p
e
n
 c

h
a

n
n
e

l 
fl
o

w
 s

y
s
te

m
s
 m

u
s
t 
b

e
 s

iz
e
d

 i
n
 

a
c
c
o
rd

a
n
c
e

 w
it
h
 t

h
e

 s
to

rm
w

a
te

r 
m

a
n
a
g

e
m

e
n
t 

p
la

n
 u

s
in

g
 t

h
e
 m

e
th

o
d
s
 i
n

c
lu

d
e
d
 i
n

 t
h
e

 

s
to

rm
w

a
te

r 
d
e
s
ig

n
 m

a
n

u
a
l;
 a

n
d
, 
 

c
. 

D
e
s
ig

n
 a

n
d

 c
o

n
s
tr

u
c
ti
o
n
 o

f 
s
to

rm
w

a
te

r 
c
o

n
v
e

ya
n

c
e
 f
a
c
ili

ti
e
s
 m

u
s
t 

b
e
 i
n
 a

c
c
o

rd
a
n
c
e

 

w
it
h
 t

h
e
 c

ri
te

ri
a

 a
n

d
 s

p
e

c
if
ic

a
ti
o

n
s
 f
o

u
n

d
 i
n

 t
h
e
 s

to
rm

w
a

te
r 

d
e
s
ig

n
 m

a
n
u
a
l.
  

(8
) 

D
a
m

 d
e
s
ig

n
 g

u
id

e
lin

e
s
. 
A

n
y 

la
n

d
-d

is
tu

rb
in

g
 a

c
ti
v
it
y
 t

h
a
t 
in

v
o
lv

e
s
 a

 s
it
e
 t

h
a
t 
p

ro
p

o
s
e
s
 a

 d
a
m

 

m
u
s
t 
c
o
m

p
ly

 w
it
h
 t

h
e
 G

e
o
rg

ia
 S

a
fe

 D
a
m

s
 A

c
t 

a
n

d
 R

u
le

s
 f
o

r 
D

a
m

 S
a

fe
ty

, 
a
s
 a

p
p

lic
a
b
le

. 
 

(O
rd

. 
N

o
. 
2
0
1
3
-1

0
-1

4
, 
1
(E

x
h
. 
A

 §
 1

6
-7

.4
0
),

 1
0
-1

4
-2

0
1
3
) 

 



S
e
c
. 
1
6
-1

1
5
. 
In

s
p

e
c
ti

o
n

s
 a

n
d

 m
a
in

te
n

a
n

c
e
.

 

(a
) 

In
s
p

e
c
ti
o
n
s
 d

u
ri
n
g

 c
o

n
s
tr

u
c
ti
o

n
. 
 

(1
) 

P
e
ri
o

d
ic

 i
n
s
p

e
c
ti
o
n
s
 o

f 
th

e
 s

to
rm

w
a
te

r 
m

a
n
a

g
e
m

e
n
t 
s
ys

te
m

 c
o

n
s
tr

u
c
ti
o
n

 m
u
s
t 
b
e

 c
o

n
d
u
c
te

d
 

b
y 

th
e

 c
o
m

m
u
n
it
y 

d
e
v
e
lo

p
m

e
n
t 

d
e

p
a

rt
m

e
n
t 
o

r 
c
o
n

d
u
c
te

d
 a

n
d

 c
e

rt
if
ie

d
 b

y 
a

 p
ro

fe
s
s
io

n
a
l 

e
n

g
in

e
e

r 
a
p

p
ro

v
e
d
 b

y 
th

e
 c

o
m

m
u
n
it
y
 d

e
v
e
lo

p
m

e
n
t 

d
ir
e

c
to

r.
 C

o
n
s
tr

u
c
ti
o

n
 i
n
s
p
e
c
ti
o
n
s
 m

u
s
t 

u
ti
liz

e
 t

h
e
 a

p
p

ro
v
e

d
 s

to
rm

w
a

te
r 

m
a
n
a

g
e
m

e
n
t 
p
la

n
 f
o

r 
e
s
ta

b
lis

h
in

g
 c

o
m

p
lia

n
c
e
. 

A
ll 

in
s
p
e

c
ti
o

n
s
 m

u
s
t 

b
e

 d
o
c
u
m

e
n
te

d
 w

it
h
 w

ri
tt

e
n
 r

e
p
o

rt
s
 t

h
a
t 
c
o
n

ta
in

 t
h
e

 f
o
llo

w
in

g
 i
n
fo

rm
a
ti
o

n
: 
 

a
. 

T
h

e
 d

a
te

 a
n

d
 l
o
c
a
ti
o

n
 o

f 
th

e
 i
n
s
p

e
c
ti
o

n
; 

b
. 

W
h
e
th

e
r 

c
o

n
s
tr

u
c
ti
o

n
 i
s
 i
n
 c

o
m

p
lia

n
c
e
 w

it
h
 t
h

e
 a

p
p
ro

v
e
d
 s

to
rm

w
a
te

r 
m

a
n

a
g
e
m

e
n
t 

p
la

n
; 

c
. 

V
a

ri
a

ti
o
n
s
 f

ro
m

 t
h
e
 a

p
p

ro
v
e

d
 c

o
n
s
tr

u
c
ti
o
n

 s
p

e
c
if
ic

a
ti
o

n
s
; 

a
n
d
 

d
. 

A
n

y 
o

th
e

r 
v
a
ri

a
ti
o

n
s
 o

r 
v
io

la
ti
o
n
s
 o

f 
th

e
 c

o
n
d

it
io

n
s
 o

f 
th

e
 a

p
p

ro
v
e
d

 s
to

rm
w

a
te

r 

m
a
n
a
g

e
m

e
n

t 
p
la

n
. 
 

(2
) 

If
 a

n
y 

v
io

la
ti
o
n
s
 a

re
 f
o

u
n
d

, 
th

e
 a

p
p

lic
a
n
t 
m

u
s
t 
b
e
 n

o
ti
fi
e

d
 i
n
 w

ri
ti
n

g
 o

f 
th

e
 n

a
tu

re
 o

f 
th

e
 

v
io

la
ti
o

n
 a

n
d
 t

h
e

 r
e

q
u
ir

e
d
 c

o
rr

e
c
ti
v
e

 a
c
ti
o

n
s
. 
 

(b
) 

F
in

a
l 
in

s
p
e
c
ti
o
n
s
 a

n
d
 a

s
-b

u
ilt

 p
la

n
s
. 
U

p
o
n
 c

o
m

p
le

ti
o
n
 o

f 
a
 p

ro
je

c
t,

 a
n

d
 b

e
fo

re
 a

 c
e
rt

if
ic

a
te

 o
f 

o
c
c
u

p
a
n
c
y 

m
a
y 

b
e
 g

ra
n
te

d
, 

th
e
 a

p
p
lic

a
n

t 
is

 r
e
s
p
o

n
s
ib

le
 f

o
r 

c
e
rt

if
yi

n
g
 t

h
a
t 
th

e
 c

o
m

p
le

te
d
 p

ro
je

c
t 

is
 i
n
 

a
c
c
o

rd
a

n
c
e
 w

it
h

 t
h
e

 a
p

p
ro

v
e
d
 s

to
rm

w
a
te

r 
m

a
n

a
g
e
m

e
n
t 

p
la

n
. 
A

ll 
a

p
p

lic
a
n
ts

 a
re

 r
e

q
u
ir

e
d
 t

o
 s

u
b
m

it
 

a
c
tu

a
l 
"a

s
-b

u
ilt

" 
p
la

n
s
 f

o
r 

a
n
y 

s
to

rm
w

a
te

r 
m

a
n
a

g
e
m

e
n
t 
fa

c
ili

ti
e
s
 o

r 
p
ra

c
ti
c
e
s
 a

ft
e
r 

fi
n

a
l 
c
o
n
s
tr

u
c
ti
o
n
 i
s
 

c
o
m

p
le

te
d
. 
T

h
e
 p

la
n
 m

u
s
t 
s
h
o

w
 t

h
e
 f

in
a
l 
d

e
s
ig

n
 s

p
e
c
if
ic

a
ti
o
n
s
 f

o
r 

a
ll 

s
to

rm
w

a
te

r 
m

a
n

a
g
e
m

e
n
t 

fa
c
ili

ti
e
s
 a

n
d
 p

ra
c
ti
c
e
s
 a

n
d
 m

u
s
t 

b
e

 c
e

rt
if
ie

d
 b

y 
a

 p
ro

fe
s
s
io

n
a
l 
e

n
g

in
e
e

r.
 A

 f
in

a
l 
in

s
p
e
c
ti
o
n

 b
y 

th
e
 c

it
y 

is
 r

e
q
u
ir

e
d
 b

e
fo

re
 t
h

e
 r

e
le

a
s
e
 o

f 
a

n
y 

p
e

rf
o

rm
a
n

c
e

 b
o

n
d
s
 o

r 
fi
n
a
n
c
ia

l 
g

u
a
ra

n
te

e
s
. 
 

(c
) 

L
o

n
g

-t
e

rm
 m

a
in

te
n

a
n
c
e
 a

n
d
 i
n
s
p

e
c
ti
o
n
s
. 
 

(1
) 

S
to

rm
w

a
te

r 
m

a
n

a
g

e
m

e
n
t 
fa

c
ili

ti
e
s
 a

n
d
 p

ra
c
ti
c
e
s
 i
n
c
lu

d
e

d
 i
n
 a

 s
to

rm
w

a
te

r 
m

a
n
a
g

e
m

e
n

t 
p
la

n
 

w
h

ic
h
 a

re
 s

u
b
je

c
t 

to
 a

n
 i
n
s
p

e
c
ti
o

n
 a

n
d

 m
a
in

te
n

a
n
c
e
 a

g
re

e
m

e
n

t 
m

u
s
t 

u
n

d
e

rg
o
 o

n
g
o
in

g
 

in
s
p
e

c
ti
o

n
s
 t
o
 d

o
c
u
m

e
n

t 
m

a
in

te
n

a
n
c
e
 a

n
d

 r
e
p

a
ir

 n
e

e
d
s
 a

n
d
 e

n
s
u

re
 c

o
m

p
lia

n
c
e
 w

it
h
 t

h
e
 

re
q

u
ir
e
m

e
n
ts

 o
f 

th
e
 a

g
re

e
m

e
n
t,
 t
h

e
 p

la
n
 a

n
d
 t
h

is
 d

iv
is

io
n
. 

 

(2
) 

A
 s

to
rm

w
a

te
r 

m
a
n

a
g

e
m

e
n
t 

fa
c
ili

ty
 o

r 
p

ra
c
ti
c
e

 m
u
s
t 
b

e
 i
n
s
p

e
c
te

d
 o

n
 a

 p
e
ri
o
d

ic
 b

a
s
is

 b
y 

th
e

 

re
s
p

o
n
s
ib

le
 p

e
rs

o
n

 i
n
 a

c
c
o
rd

a
n
c
e

 w
it
h
 t

h
e
 a

p
p
ro

v
e
d

 i
n
s
p
e
c
ti
o

n
 a

n
d

 m
a
in

te
n

a
n
c
e
 

a
g

re
e
m

e
n
t.

 I
n
 t

h
e
 e

v
e

n
t 

th
a

t 
th

e
 s

to
rm

w
a
te

r 
m

a
n
a

g
e
m

e
n
t 
fa

c
ili

ty
 h

a
s
 n

o
t 
b

e
e
n
 m

a
in

ta
in

e
d
 

a
n

d
/o

r 
b

e
c
o
m

e
s
 a

 d
a
n
g

e
r 

to
 p

u
b

lic
 s

a
fe

ty
 o

r 
p
u
b

lic
 h

e
a

lt
h
, 

th
e
 p

u
b
lic

 w
o

rk
s
 d

ir
e
c
to

r 
m

u
s
t 

n
o

ti
fy

 t
h

e
 p

e
rs

o
n
 r

e
s
p
o
n
s
ib

le
 f
o

r 
c
a
rr

yi
n

g
 o

u
t 
th

e
 m

a
in

te
n
a

n
c
e
 p

la
n

 b
y 

re
g

is
te

re
d

 o
r 

c
e
rt

if
ie

d
 

m
a
il 

to
 t

h
e
 p

e
rs

o
n
 s

p
e
c
if
ie

d
 i
n
 t

h
e
 i
n
s
p

e
c
ti
o
n
 a

n
d
 m

a
in

te
n
a

n
c
e
 a

g
re

e
m

e
n
t.
 T

h
e
 n

o
ti
c
e
 m

u
s
t 

s
p

e
c
if
y 

th
e

 m
e
a
s
u

re
s
 n

e
e
d
e

d
 t

o
 c

o
m

p
ly

 w
it
h
 t
h

e
 a

g
re

e
m

e
n
t 

a
n
d
 t
h

e
 p

la
n
 a

n
d

 m
u
s
t 
s
p

e
c
if
y 

th
e
 t

im
e
 w

it
h
in

 w
h

ic
h

 s
u

c
h
 m

e
a
s
u
re

s
 m

u
s
t 
b

e
 c

o
m

p
le

te
d

. 
If
 t

h
e
 r

e
s
p

o
n
s
ib

le
 p

e
rs

o
n

 f
a
ils

 o
r 

re
fu

s
e
s
 t
o

 m
e
e
t 

th
e
 r

e
q

u
ir
e
m

e
n
ts

 o
f 
th

e
 i
n
s
p

e
c
ti
o
n
 a

n
d

 m
a
in

te
n
a
n
c
e

 a
g
re

e
m

e
n

t,
 t
h
e

 c
it
y
 m

a
y 

p
u
rs

u
e
 a

ll 
a
v
a
ila

b
le

 e
n
fo

rc
e
m

e
n
t 

a
c
ti
o

n
s
 a

n
d
 p

e
n

a
lt
ie

s
. 
 

(3
) 

In
s
p
e
c
ti
o

n
 p

ro
g
ra

m
s
 b

y 
th

e
 c

it
y 

m
a
y 

b
e

 e
s
ta

b
lis

h
e

d
 o

n
 a

n
y 

re
a

s
o
n
a

b
le

 b
a
s
is

, 
in

c
lu

d
in

g
 b

u
t 

n
o
t 
lim

ite
d
 t

o
: 

ro
u

ti
n
e

 i
n
s
p
e
c
ti
o

n
s
; 
ra

n
d
o
m

 i
n
s
p
e
c
ti
o
n
s
; 
in

s
p

e
c
ti
o

n
s
 b

a
s
e

d
 u

p
o
n
 c

o
m

p
la

in
ts

 o
r 

o
th

e
r 

n
o
ti
c
e
 o

f 
p
o
s
s
ib

le
 v

io
la

ti
o

n
s
; 
a

n
d

 j
o
in

t 
in

s
p

e
c
ti
o

n
s
 w

it
h
 o

th
e

r 
a
g

e
n
c
ie

s
 i
n
s
p

e
c
ti
n
g
 u

n
d

e
r 

e
n
v
ir
o

n
m

e
n
ta

l 
o

r 
s
a
fe

ty
 l
a
w

s
. 

In
s
p
e
c
ti
o
n
s
 m

a
y
 i
n
c
lu

d
e

, 
b
u
t 

a
re

 n
o
t 
lim

it
e

d
 t

o
: 
re

v
ie

w
in

g
 

m
a
in

te
n

a
n

c
e
 a

n
d

 r
e
p
a
ir

 r
e
c
o

rd
s
; 

s
a
m

p
lin

g
 d

is
c
h
a

rg
e
s
, 
s
u

rf
a
c
e
 w

a
te

r,
 g

ro
u

n
d
w

a
te

r,
 a

n
d
 

m
a
te

ri
a
l 
o

r 
w

a
te

r 
in

 s
to

rm
w

a
te

r 
m

a
n
a
g

e
m

e
n
t 

fa
c
ili

ti
e
s
; 

a
n
d
 e

v
a

lu
a
ti
n
g

 t
h
e

 c
o

n
d
it
io

n
 o

f 

s
to

rm
w

a
te

r 
m

a
n

a
g
e
m

e
n
t 

fa
c
ili

ti
e
s
 a

n
d
 p

ra
c
ti
c
e
s
. 
 

(d
) 

R
ig

h
t-

o
f-

e
n
tr

y
 f
o

r 
in

s
p

e
c
ti
o

n
. 
T

h
e
 t
e

rm
s
 o

f 
th

e
 i
n
s
p

e
c
ti
o

n
 a

n
d
 m

a
in

te
n
a

n
c
e
 a

g
re

e
m

e
n
t 
m

u
s
t 
p

ro
v
id

e
 

a
u
th

o
ri
ty

 f
o

r 
a

u
th

o
ri
z
e

d
 c

it
y 

o
r 

c
it
y 

c
o

n
tr

a
c
te

d
 o

ff
ic

ia
ls

 t
o
 e

n
te

r 
th

e
 p

ro
p
e

rt
y 

a
t 

re
a
s
o

n
a

b
le

 t
im

e
s
 a

n
d
 

in
 a

 r
e

a
s
o

n
a
b
le

 m
a
n

n
e
r 

fo
r 

th
e
 p

u
rp

o
s
e
 o
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Appendix B Data 

• Water Quality Design 

• Channel Protection Design 

• Crystal Stream Information 

• Site Review Tool 

  



Basin # 1A

Water Quality & Channel Protection Sizing Calculation

Water Quality Volume Value Units Notes

Impervious Area 2.16 acres Input this volume from your design

Total Drainage Area 2.84 acres Input this volume from your design

% Impervious 76.056338

Rv 0.73450704 Inches

WQv 0.2086 Acre-feet

 Required WQv 9086.616 CF

Proposed WQv 10051 CF At elevation 1083.00

Water Quality Release

Proposed WQv for Release 10051 CF

Volume minus any other treatment volume 

such as micropool, etc. to be released

Avg. Release Rate 0.11633102 CFS Based on 24 hour release rate

Upper WQv Elevation 1083 FT

Lower WQv Elevation 1080 FT

Avg. Head 1.5 FT

Orifice Area 0.01972676 SF Using orifice equation

Orifice Diameter 1.90179703 IN Use a 2 inch minimum

Channel Protection Volume

P 3.12 1 year rainfall

CN for site 89 From Hydroflow

Ia 0.25

Ia / P 0.08

Tc 0.08 hours

qu 1000 From Figure 2.1.5-6

qo/qi 0.018

vs/vr 0.65760449

Runoff Volume 23838

From Hydroflow - 1 year developed storm 

volume

vr 2.31 Inches

Cpv 0.35987089 acre feet

 Required Cpv 15676 CF

CPv-ED Release Rate 0.18 cfs Use 3" Diameter orifice as a minimum

Proposed Cpv 19525 CF At elevation 1084.50



Basin # 1B

Water Quality & Channel Protection Sizing Calculation

Water Quality Volume Value Units Notes

Impervious Area 0.64 acres Input this volume from your design

Total Drainage Area 0.64 acres Input this volume from your design

% Impervious 100

Rv 0.95 Inches

WQv 0.0608 Acre-feet

 Required WQv 2648.448 CF

Proposed WQv 2700 CF At Elevation 1072.50

Water Quality Release

Proposed WQv for Release 2700 CF

Volume minus any other treatment volume 

such as micropool, etc. to be released

Avg. Release Rate 0.03125 CFS Based on 24 hour release rate

Upper WQv Elevation 1072.5 FT

Lower WQv Elevation 1070 FT

Avg. Head 1.25 FT

Orifice Area 0.00580498 SF Using orifice equation

Orifice Diameter 1.03166031 IN Use 2 inch minimum

Channel Protection Volume

P 3.12 1 year rainfall

CN for site 98 From Hydroflow

Ia 0.04

Ia / P 0.01

Tc 0.08 hours

qu 1000 From Figure 2.1.5-6

qo/qi 0.018

vs/vr 0.65760449

Runoff Volume 6919

From Hydroflow - 1 year developed storm 

volume

vr 2.98 Inches

Cpv 0.10445283 acre feet

 Required Cpv 4550 CF

CPv-ED Release Rate 0.05 cfs Use 3" Diameter orifice as a minimum

Proposed Cpv 5358 CF At Elevation 1074.00



Basin # 3

Water Quality & Channel Protection Sizing Calculation

Water Quality Volume Value Units Notes

Impervious Area 1.71 acres Input this volume from your design

Total Drainage Area 1.98 acres Input this volume from your design

% Impervious 86.3636364

Rv 0.82727273 Inches

WQv 0.1638 Acre-feet

 Required WQv 7135.128 CF

Proposed WQv 7489 CF At Elevation 1069.00

Water Quality Release

Proposed WQv for Release 7489 CF

Volume minus any other treatment volume 

such as micropool, etc. to be released

Avg. Release Rate 0.08667824 CFS Based on 24 hour release rate

Upper WQv Elevation 1069 FT

Lower WQv Elevation 1066 FT

Avg. Head 1.5 FT

Orifice Area 0.01469841 SF Using orifice equation

Orifice Diameter 1.64161549 IN Use 2 inch minimum

Channel Protection Volume

P 3.12 1 year rainfall

CN for site 93 From Hydroflow

Ia 0.15

Ia / P 0.05

Tc 0.08 hours

qu 1000 From Figure 2.1.5-6

qo/qi 0.018

vs/vr 0.65760449

Runoff Volume 17559

From Hydroflow - 1 year developed storm 

volume

vr 2.44 Inches

Cpv 0.26507983 acre feet

 Required Cpv 11547 CF

CPv-ED Release Rate 0.13 cfs Use 3" Diameter orifice as a minimum

Proposed Cpv 11633 CF At Elevation 1070.00



Pond #4

Water Quality & Channel Protection Sizing Calculation

Water Quality Volume Value Units Notes

Impervious Area 1.24 acres Input this volume from your design

Total Drainage Area 1.89 acres Input this volume from your design

% Impervious 65.6084656

Rv 0.64047619 Inches

WQv 0.12105 Acre-feet

 Required WQv 5272.938 CF

Proposed WQv 5962 CF At Elevation 1082.50

Water Quality Release

Proposed WQv for Release 5962 CF

Volume minus any other treatment volume 

such as micropool, etc. to be released

Avg. Release Rate 0.06900463 CFS Based on 24 hour release rate

Upper WQv Elevation 1082.5 FT

Lower WQv Elevation 1080 FT

Avg. Head 1.25 FT

Orifice Area 0.01281826 SF Using orifice equation

Orifice Diameter 1.5330306 IN Use 2 inch minimum

Channel Protection Volume

P 3.12 1 year rainfall

CN for site 85 From Hydroflow

Ia 0.35

Ia / P 0.11

Tc 0.08 hours

qu 1000 From Figure 2.1.5-6

qo/qi 0.018

vs/vr 0.65760449

Runoff Volume 11954

From Hydroflow - 1 year developed storm 

volume

vr 1.74 Inches

Cpv 0.18046382 acre feet

 Required Cpv 7861 CF

CPv-ED Release Rate 0.09 cfs Use 3" Diameter orifice as a minimum

Proposed Cpv 7949 CF At Elevation 1083.00



Clear  Solut ions



CrystalStream Technologies has built a reputation 
for engineering excellence, integrity of design and 
dedication to the spirit of stormwater pollutant mitigation.
Our drive is to achieve the water quality goals of the
watershed and to become a long term partner with the
stakeholders of every project. This drive has produced 
a company philosophy that is designed to succeed in a
changing environment. 

The national acclaim of our innovative products and 
services does not define our success, but it does reflect
our commitment to the hard work of pollutant removal 
in the real world.  We are dedicated to the full life cycle 
of stormwater “best management practices.” We build
sustainable solutions through site specific design, 
integrated installation, periodic cleaning, and 
preventative maintenance services. This is the clearest 
path to success measured by the health of our waterways.



Site specific Design
CrystalStream advocates the collaborative design of water quality

solutions by working in conjunction with the design engineer. Every

site is unique and demands the experience, innovation and dedication

to proper design provided by our fully staffed engineering department.

Submit on-line for a quick response @ www.crystalstream.com

3 view CAD Drawing

All Local WQ Calculations

Value Engineering on Large Projects

Integrated Installation
Time is money on a job site and CrystalStream’s operations group works

with the contractor to coordinate delivery, provide crane services if

requested and assure a successful installation. We take the time to

attend the installation and protect the installer from unknowns.

Save time with a “Just in Time” delivery 

Shallow sump requires less excavation (4 feet below invert)

Unit comes fully assembled

Freight and crane included in our quote

Cleaning & Maintenance Services
All BMP’s will fail if they are not cleaned and maintained on a consistent

basis. CrystalStream and its subsidiary, Storm System Services, has been

cleaning ALL proprietary BMP’s for 8 years. We have the understanding

and know how to keep the system in compliance and operating effectively. 

Only in-house cleaning business in the Industry

Reliable, affordable and professional service

Trained crews able to perform confined 
space entry, if necessary

3



The power of the CrystalClear Polisher design is that it is not restricted to a single filter media, or even to the media 
available today. It is a system designed to carry the best available media technology to address the specific needs of your
site. It is adjustable “on the fly” in that site conditions not anticipated can be addressed after installation. It can change
with the seasons, to reflect the dramatic differences between summer and winter in many areas. It is versatile, in that 
not every filter panel needs to be changed at every service interval. The polisher is designed to be placed in a treatment
train downstream of a pre-treatment device, such as the CrystalClean separator. 

The CrystalClear Polisher is an innovative fine pollutant filtration system with the ability 
to target the smaller particles and dissolved fraction of pollutants transported in a 
low flow environment. The Polisher employs a new treatment design of sequential 
filtering to allow targeting of multiple pollutants with different filter and reactionary
media. Traditional filtration systems only use one media based on simultaneous 
flow entry to the filter media. Sequential filtration leads us into the future of pollutant
specific targeting by site.

The CrystalClear Polisher

4

Eighteen individual
panels allow for 
multiple media 
introduction based 
on specific targets 
on the site.  

Adjustable overflow
weirs allow for flow
control in the system.

Panels pull up and 
out for easy and 
cost effective 
media replacement.

Tensioning rods
(not shown) seal
panels in place,
but can yield as
panels reach
capacity and
resist flow.

1

2

3

4

1

2

3

4

Media Type Target Pollutants Removal Rates Applications
X-Tex (tm) Oil & hydrocarbons Greater than 90% Parking lots, Hot spots
Coconut fiber Nutrients Tested at 40% Landscaped sites
Activated charcoal Dissolved chemicals Varies by chemical up to 98% Industrial or Site specific
Place your media here Future potential unlimited To meet future goals Every site



The CrystalClean-Separator has been the subject of 
on going monitoring for 8 years due to the recording of
sediment captured in over 5,000 cleaning operations
stored in our database. These cleaning operations 
have given unique insight into the nature of captured
pollutants and the relative mass of sediment and debris
in stormwater runoff. 

The CrystalClean-Separator unit from CrystalStream
Technologies has been designed and tested to meet the
stringent removal standards set forth by the federal,
state and local jurisdictions.  The unit was tested in a 3
year field test in Georgia and determined to remove 89%
of the sediment load measured by the preferred SSC
testing method.  All of the results of the ETV test can be
found at the EPA’s website.

Local Storm Characteristics
Performance for local storm characteristics 

calculated for every site.

Particle Size Definitions
Verified Particle Size Definitions as 

tested for local comparison. 

Third Party Field Testing

Lab Performance Curves
Verified Laboratory Performance Curves 

as tested at Alden Laboratories. 

The CrystalClean Separator is an enhanced gross pollutant separation device that 
targets the most common pollutants in urban stormwater including sediment, oil & other
hydrocarbons, trash and debris, and BOD causing nutrients. The baffle system and unit
configuration control velocities and organize flow patterns to achieve industry leading
sediment removal as well as treating other pollutants with specific media panels.

The CrystalClean Separator

Indirect Sampling
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Laboratory testing at ALDEN
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Trash, vegetative debris
and other large pollutants
are screened from the flow
using the trash basket.
The captured material is
held above the water 
line to prevent the
decomposition that will
occur in other systems
that promote a “floating
strategy. The CrystalClear
separator effectively 
captures these pollutants
where others do not. 

Spill protection is provided
using the hydrocarbon
reservoir to segregate
floating hydrocarbons
from the flow pattern. From
commercial refueling
operations to DOT rest
areas and bridges, the
ability to prevent a 
downstream incident
resulting from an 
accidental spill is a 
clear advantage of the
CrystalClean Separator.

Natural fiber filter 
material is used to
remove neutrally buoyant
organic particles that
contain nitrogen and
phosphorus. Where
excess nutrients are the
pollutant of concern, this
treatment phase sets the
CrystalClean—Separator
apart from other water
quality devices.

Sediment and associated
pollutants are retained 
by establishing the
“Optimal Treatment Flow”
based on pollutant type,
transportation, cleaning
frequency, and device
size.  CrystalStream is
dedicated to using site
specific data to maximize
the removal rates for 
targeted pollutants.

1

2

4

3



With CrystalClear Polisher
The use of a CrystalClean Separator
for pre-treatment at the front end of
a treatment train with the Polisher
will provide the best results for 
pollutant removal on many sites.

With Detention/Retention
The use of a CrystalClean Separator
for pre-treatment upstream of a
detention system will enhance 
pollutant removal and save cost 
on cleaning and maintaining the
detention structure.

With Low Impact
Development
The use of a CrystalClean Separator
for pre-treatment upstream will
enhance the performance of land
based systems and greatly reduce 
maintenance costs. 

Other Applications

CrystalClean Separator
Treatment Train

CrystalClean Separator
Stand Alone Treatment
The CrystalClean Separator has been used in many applications as 
a stand alone removal BMP.  These sites include small and footprint 
constrained new development, retro-fit applications and re-development.
If you need a sole BMP to stand between the parking lot and the stream,
the CrystalClean Separator is the right choice.

Hotspots
DOT • Bridges • Rest Areas
Maintenance Yards

Retro Fit Applications Spill Protection

6



2090 Sugarloaf Pkwy. • Suite 135
Lawrenceville, GA  30045

Toll Free: 800-748-6945
Office: 770-979-6516

Facsimile: 770-979-6954

www.crysta lstream.com

GENERAL DESIGN CRITERIA(1)

INTERNAL BYPASS UNITS

1)  All units are sized and internal components placed on a site by site basis depending
on multiple factors associated within the specific basin. Maximum flow will seldom vary.
Water Quality flow is highly dependent on site conditions and target pollutants. The above
criteria is for macro level evaluation and comparable analysis. The unit is standard with a
2/10 foot fall across the device but can be reduced in certain applications.

2)   Twin vault units.  May be inline or side by side

3)   Twin vault units.  Must be side by side 

All units are constructed using 4000 psi pre-cast concrete and all aluminum internal 
components. Lids and access are available in multiple configurations including traffic
loading and non-traffic.

Model Maximum Water Spill Unit
Number Design Quality Protection Dimensions

CFS CFS Gallons

646 6.0 1.2 280 6 x 4 x 6
956 12.5 2.5 550 9 x 5 x 6
1056 17.5 3.0 600 10 x 5 x 6
1266 24.0 4.0 1000 12 x 6 x 6

1246(2) 12.0 2.4 700 12 x 4 x 6
1856(2) 23.0 4.6 1300 18 x 5 x 6
2056(2) 25.0 5.0 1400 20 x 5 x 6
2466(2) 36.0 7.2 2000 24 x 6 x 6

646-IB 7.8 1.2 280 6 x 4 x 6
956-IB 16.3 2.5 550 9 x 5 x 6
1056-IB 22.8 3.0 600 10 x 5 x 6
1246-IB(3) 18.0 2.4 280 12 x 4 x 6
1266-IB 31.2 4.0 1000 12 x 6 x 6
2056-IB(3) 35.0 5.0 400 20 x 5 x 6
2466-IB(3) 50.0 7.2 600 24 x 6 x 6
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2.84

2.16

0.68

Total Area for check : 2.84

Percent Imperviousness (%) : 76%

0.00 0.209

0.209

0.00

0.00

0.00

Total Area receiving Credits (acres): 0.00

Control ID 80%

Control 1 Stormwater Pond STP-01-1

Control 2 NONE NONE

Control 3 NONE NONE

Control 4 NONE NONE

Control 5 NONE NONE

  WQV (ac-ft) w/o Credits  = 

Additional Downstream Treatment                                             
If the runoff leaving this drainage area is treated by one or more additional structural controls downstream, please specify the appropriate drainage area(s) below:

Vegetated Channels : 

Undisturbed Stream Buffers : 

Natural Conservation Area (acres):

Local Government Specific Information (fill in only if required by Development Review Department)

 WQV w/ Non-Struc. Credits = 

Non-Structural Controls (Site Design Credits) Water Quality Volume (WQV)

Overland Flow Filtration / Recharge : 

TSS Reduction from 

Structural Controls:

80%

Select Structural Control(s)

Structural Controls TSS Reduction Chart

Total TSS Reduction Using Non-Structural Controls (Site 

Design Credits), Structural Controls, and Additional 

Downstream Treatment (if applicable):

Enter Total Area : 

Enter Area (acres) Treated by (if applicable):

Drainage Area 01
Land Use Distribution (acres)

Enter Impervious Area (IA) : 

Enter Disturbed Pervious Area (DP) : 

Enter Natural Conservation Area (NC) : 
IA

76%

DP
24%

NC
0%

0.00

0.05

0.10

0.15

0.20
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w/o Credits w/ Credits
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Control Number

Watershed Basin: District/LL/Parcel: Comm. District:

DA 2 DA 3 DA 4 DA 5 DA 6 DA 7 DA 8 DA 9 DA 10

Cumulative Reduction Efficiency

Adjusted BMP Efficiency
Reduction Target

Georgia Stormwater Management Manual
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0.64

0.64

0.00

0.00

Total Area for check : 0.64

Percent Imperviousness (%) : 100%

0.00 0.061

0.061

Total Area receiving Credits (acres): 0.00

Control ID 80%

Control 1 Stormwater Pond STP-02-1

Control 2 NONE NONE

Control 3 NONE NONE

Control 4 NONE NONE

Control 5 NONE NONE

  WQV (ac-ft) w/o Credits  = 

80%
Total TSS Reduction Using Non-Structural Controls (Site 

Design Credits), Structural Controls, and Additional 

Downstream Treatment (if applicable):

Additional Downstream Treatment                                             
If the runoff leaving this drainage area is treated by one or more additional structural controls downstream, please specify the appropriate drainage area(s) below:

Enter Total Area : 

TSS Reduction ChartStructural Controls

Select Structural Control(s)
TSS Reduction from 

Structural Controls:

Vegetated Channels : 

 WQV w/ Non-Struc. Credits = 

Local Government Specific Information (fill in only if required by Development Review Department)

Drainage Area 02
Land Use Distribution (acres)

Enter Impervious Area (IA) : 

Enter Disturbed Pervious Area (DP) : 

Enter Natural Conservation Area (NC) : 

Overland Flow Filtration / Recharge : 

Non-Structural Controls (Site Design Credits) Water Quality Volume (WQV)

Natural Conservation Area (acres):

Enter Area (acres) Treated by (if applicable):

Undisturbed Stream Buffers : 

IA
100%

DP
0%
NC
0%

0.00
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1.93

0.03

0.00

1.90

Total Area for check : 1.93

Percent Imperviousness (%) : 2%

1.90 0.012

0.000

Total Area receiving Credits (acres): 1.90

Control ID 0%

Control 1 NONE NONE

Control 2 NONE NONE

Control 3 NONE NONE

Control 4 NONE NONE

Control 5 NONE NONE

Additional Downstream Treatment                                             
If the runoff leaving this drainage area is treated by one or more additional structural controls downstream, please specify the appropriate drainage area(s) below:

Total TSS Reduction Using Non-Structural Controls (Site 

Design Credits), Structural Controls, and Additional 

Downstream Treatment (if applicable):

TSS Reduction Chart

98%

TSS Reduction from 

Structural Controls:

Local Government Specific Information (fill in only if required by Development Review Department)

Drainage Area 03
Land Use Distribution (acres)

Enter Impervious Area (IA) : 

Enter Disturbed Pervious Area (DP) : 

Enter Natural Conservation Area (NC) : 

Vegetated Channels : 

Select Structural Control(s)

Structural Controls

Undisturbed Stream Buffers : 

Overland Flow Filtration / Recharge : 

Non-Structural Controls (Site Design Credits) Water Quality Volume (WQV)

Natural Conservation Area (acres):

Enter Area (acres) Treated by (if applicable):

  WQV (ac-ft) w/o Credits  = 

 WQV w/ Non-Struc. Credits = 

Enter Total Area : IA
2%
DP
0%

NC
98%

0.00
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0.14

0.14

Total Area for check : 0.14

Percent Imperviousness (%) : 0%

0.14 0.001

0.001

Total Area receiving Credits (acres): 0.14

Control ID 0%

Control 1 NONE NONE

Control 2 NONE NONE

Control 3 NONE NONE

Control 4 NONE NONE

Control 5 NONE NONE

  WQV (ac-ft) w/o Credits  = 

 WQV w/ Non-Struc. Credits = 

Additional Downstream Treatment                                             
If the runoff leaving this drainage area is treated by one or more additional structural controls downstream, please specify the appropriate drainage area(s) below:

100%
Total TSS Reduction Using Non-Structural Controls (Site 

Design Credits), Structural Controls, and Additional 

Downstream Treatment (if applicable):

Local Government Specific Information (fill in only if required by Development Review Department)

TSS Reduction from 

Structural Controls:
Select Structural Control(s)

Structural Controls TSS Reduction Chart

Overland Flow Filtration / Recharge : 

Enter Total Area : 

Non-Structural Controls (Site Design Credits) Water Quality Volume (WQV)

Natural Conservation Area (acres):

Enter Area (acres) Treated by (if applicable):

Undisturbed Stream Buffers : 

Vegetated Channels : 

Drainage Area 04
Land Use Distribution (acres)

Enter Impervious Area (IA) : 

Enter Disturbed Pervious Area (DP) : 

Enter Natural Conservation Area (NC) : 

IA
0%
DP
0%

NC
100%

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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1.98

1.71

0.27

0.00

Total Area for check : 1.98

Percent Imperviousness (%) : 86%

0.00 0.164

0.164

Total Area receiving Credits (acres): 0.00

Control ID 80%

Control 1 Stormwater Pond STP-05-1

Control 2 NONE NONE

Control 3 NONE NONE

Control 4 NONE NONE

Control 5 NONE NONE

Additional Downstream Treatment                                             
If the runoff leaving this drainage area is treated by one or more additional structural controls downstream, please specify the appropriate drainage area(s) below:

Total TSS Reduction Using Non-Structural Controls (Site 

Design Credits), Structural Controls, and Additional 

Downstream Treatment (if applicable):

TSS Reduction Chart

80%

TSS Reduction from 

Structural Controls:

Local Government Specific Information (fill in only if required by Development Review Department)

Drainage Area 05
Land Use Distribution (acres)

Enter Impervious Area (IA) : 

Enter Disturbed Pervious Area (DP) : 

Enter Natural Conservation Area (NC) : 

Vegetated Channels : 

Select Structural Control(s)

Structural Controls

Undisturbed Stream Buffers : 

Overland Flow Filtration / Recharge : 

Non-Structural Controls (Site Design Credits) Water Quality Volume (WQV)

Natural Conservation Area (acres):

Enter Area (acres) Treated by (if applicable):

  WQV (ac-ft) w/o Credits  = 

 WQV w/ Non-Struc. Credits = 

Enter Total Area : 

IA
86%

DP
14%

NC
0%

0.00
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0.10
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0.98

0.98

Total Area for check : 0.98

Percent Imperviousness (%) : 0%

0.98 0.005

0.000

Total Area receiving Credits (acres): 0.98

Control ID 0%

Control 1 NONE NONE

Control 2 NONE NONE

Control 3 NONE NONE

Control 4 NONE NONE

Control 5 NONE NONE

Additional Downstream Treatment                                             
If the runoff leaving this drainage area is treated by one or more additional structural controls downstream, please specify the appropriate drainage area(s) below:

Total TSS Reduction Using Non-Structural Controls (Site 

Design Credits), Structural Controls, and Additional 

Downstream Treatment (if applicable):

TSS Reduction Chart

100%

TSS Reduction from 

Structural Controls:

Local Government Specific Information (fill in only if required by Development Review Department)

Drainage Area 06
Land Use Distribution (acres)

Enter Impervious Area (IA) : 

Enter Disturbed Pervious Area (DP) : 

Enter Natural Conservation Area (NC) : 

Vegetated Channels : 

Select Structural Control(s)

Structural Controls

Undisturbed Stream Buffers : 

Overland Flow Filtration / Recharge : 

Non-Structural Controls (Site Design Credits) Water Quality Volume (WQV)

Natural Conservation Area (acres):

Enter Area (acres) Treated by (if applicable):

  WQV (ac-ft) w/o Credits  = 

 WQV w/ Non-Struc. Credits = 

Enter Total Area : 
IA
0%
DP
0%

NC
100%

0.00

0.00

0.00

0.00

0.00

0.01

0.01

w/o Credits w/ Credits
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1.89

1.23

0.66

Total Area for check : 1.89

Percent Imperviousness (%) : 65%

0.00 0.120

0.120

Total Area receiving Credits (acres): 0.00

Control ID 80%

Control 1 Stormwater Pond STP-07-1

Control 2 NONE NONE

Control 3 NONE NONE

Control 4 NONE NONE

Control 5 NONE NONE

  WQV (ac-ft) w/o Credits  = 

 WQV w/ Non-Struc. Credits = 

Additional Downstream Treatment                                             
If the runoff leaving this drainage area is treated by one or more additional structural controls downstream, please specify the appropriate drainage area(s) below:

80%
Total TSS Reduction Using Non-Structural Controls (Site 

Design Credits), Structural Controls, and Additional 

Downstream Treatment (if applicable):

Local Government Specific Information (fill in only if required by Development Review Department)

TSS Reduction from 

Structural Controls:
Select Structural Control(s)

Structural Controls TSS Reduction Chart

Overland Flow Filtration / Recharge : 

Enter Total Area : 

Non-Structural Controls (Site Design Credits) Water Quality Volume (WQV)

Natural Conservation Area (acres):

Enter Area (acres) Treated by (if applicable):

Undisturbed Stream Buffers : 

Vegetated Channels : 

Drainage Area 07
Land Use Distribution (acres)

Enter Impervious Area (IA) : 

Enter Disturbed Pervious Area (DP) : 

Enter Natural Conservation Area (NC) : IA
65%

DP
35%

NC
0%

0.00
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0.34

0.14

0.20

Total Area for check : 0.34

Percent Imperviousness (%) : 0%

0.20 0.002

0.002

Total Area receiving Credits (acres): 0.20

Control ID 0%

Control 1 NONE NONE

Control 2 NONE NONE

Control 3 NONE NONE

Control 4 NONE NONE

Control 5 NONE NONE

  WQV (ac-ft) w/o Credits  = 

 WQV w/ Non-Struc. Credits = 

Additional Downstream Treatment                                             
If the runoff leaving this drainage area is treated by one or more additional structural controls downstream, please specify the appropriate drainage area(s) below:

59%
Total TSS Reduction Using Non-Structural Controls (Site 

Design Credits), Structural Controls, and Additional 

Downstream Treatment (if applicable):

Local Government Specific Information (fill in only if required by Development Review Department)

TSS Reduction from 

Structural Controls:
Select Structural Control(s)

Structural Controls TSS Reduction Chart

Overland Flow Filtration / Recharge : 

Enter Total Area : 

Non-Structural Controls (Site Design Credits) Water Quality Volume (WQV)

Natural Conservation Area (acres):

Enter Area (acres) Treated by (if applicable):

Undisturbed Stream Buffers : 

Vegetated Channels : 

Drainage Area 08
Land Use Distribution (acres)

Enter Impervious Area (IA) : 

Enter Disturbed Pervious Area (DP) : 

Enter Natural Conservation Area (NC) : 

IA
0%

DP
41%

NC
59%
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0.48

0.27

0.21

Total Area for check : 0.48

Percent Imperviousness (%) : 56%

0.00 0.027

0.027

Total Area receiving Credits (acres): 0.00

Control ID 25%

Control 1 Dry Detention / Dry ED Basin DED-09-1

Control 2 NONE NONE

Control 3 NONE NONE

Control 4 NONE NONE

Control 5 NONE NONE

Additional Downstream Treatment                                             
If the runoff leaving this drainage area is treated by one or more additional structural controls downstream, please specify the appropriate drainage area(s) below:

Total TSS Reduction Using Non-Structural Controls (Site 

Design Credits), Structural Controls, and Additional 

Downstream Treatment (if applicable):

TSS Reduction Chart

25%

TSS Reduction from 

Structural Controls:

Local Government Specific Information (fill in only if required by Development Review Department)

Drainage Area 09
Land Use Distribution (acres)

Enter Impervious Area (IA) : 

Enter Disturbed Pervious Area (DP) : 

Enter Natural Conservation Area (NC) : 

Vegetated Channels : 

Select Structural Control(s)

Structural Controls

Undisturbed Stream Buffers : 

Overland Flow Filtration / Recharge : 

Non-Structural Controls (Site Design Credits) Water Quality Volume (WQV)

Natural Conservation Area (acres):

Enter Area (acres) Treated by (if applicable):

  WQV (ac-ft) w/o Credits  = 

 WQV w/ Non-Struc. Credits = 

Enter Total Area : 

IA
56%

DP
44%

NC
0%

0.00

0.01
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0.02
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Structural Control TSS Removal  (%) Code

Stormwater Pond 80 STP

Stormwater Wetland 80 STW

Bioretention Area 80 BRA

Sand Filter 80 SFS

Infiltration Trench 80 ITS

Enhanced Swales 80 ESW

Filter Strip 50 FSP

Grass Channel 50 FCH

Organic Filter 80 OGF

Underground Sand Filter 80 USF

Submerged Gravel Wetland 80 SGW

Gravity (Oil-Grit) Separator 40 OGS

Porous Concrete** NA PRC

Modular Porous Paver System** NA MPP

Alum Treatment System 90 ATS

Proprietary Structural Control*** NA PSC

Dry Detention / Dry ED Basin 25 DED

Multi-Purpose Detention Area NA MPD

Underground Detention NA UGD

Notes:

Structural Stormwater Control Removal Efficiency for Total 

Suspended Solids (TSS)

Range for a Dry Detention Basin's TSS Reduction Efficiency is 0%-50%.  It will be upto the local governments to 

decide what the efficiency is best suited for their jurisdiction.

*** The performance of specific proprietary commercial devices and systems must be provided by the 

manufacturer and should be verified by independent third-party sources and data

** Due to the potential for clogging, porous concrete and modular block paver systems should not be used for the 

removal of sediment or other coarse particulate pollutants

General Application Structural Stormwater Controls

Limited Application Structural Stormwater Controls

Detention Structural Stormwater Controls
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Total TP Reduction (%) :  63%

Total BOD Reduction (%) :  63%

Total Lead Reduction (%) :  64%

Structural Control TP Removal (%) Lead Removal (%) BOD Removal (%)

Structural Stormwater Control Reduction Efficiencies for Other Pollutants
1

Supplemental Information on Other Pollutants of Concern                                     
These estimated pollutant reductions are provided to assist local governments and other entities in assessing the 

performance of stormwater controls on other pollutants of concern including total phosphorus (TP), biochemical 

oxygen demand (BOD) and lead.

5
0

%

5
0

%

9
8

%

1
0

0
%

5
0

%

1
0

0
%

5
0

%

5
9

%

2
5

%

0
%

0%

25%

50%

75%

100%

125%

D
A

1

D
A

2

D
A

3

D
A

4

D
A

5

D
A

6

D
A

7

D
A

8

D
A

9

D
A

1
0

T
P

 R
e
d

u
c
ti

o
n

5
0

%

5
0

%

9
8

%

1
0

0
%

5
0

%

1
0

0
%

5
0

%

5
9

%

4
0

%

0
%

0%

25%

50%

75%

100%

125%

D
A

1

D
A

2

D
A

3

D
A

4

D
A

5

D
A

6

D
A

7

D
A

8

D
A

9

D
A

1
0

B
O

D
 R

e
d

u
c
ti

o
n

5
0

%

5
0

%

9
8

%

1
0

0
%

5
0

%

1
0

0
%

5
0

%

5
9

%

5
0

%

0
%

0%

25%

50%

75%

100%

125%

D
A

1

D
A

2

D
A

3

D
A

4

D
A

5

D
A

6

D
A

7

D
A

8

D
A

9

D
A

1
0

L
e
a
d

 R
e
d

u
c
ti

o
n

Georgia Stormwater Management Manual

Stormwater Quality Site Development Review Tool v1.1 4/14/2015    3:18 PM



General Application Structural Stormwater Controls

Stormwater Pond 50 50 50

Stormwater Wetland 40 50 50

Bioretention Area 60 80 50

Sand Filter 50 50 60

Infiltration Trench 60 90 80

Enhanced Swales 50 40 50

Limited Application Structural Stormwater Controls

Filter Strip 20 40 40

Grass Channel 25 30 40

Organic Filter 60 75 60

Underground Sand Filter 50 50 60

Submerged Gravel Wetland 50 50 50

Gravity (Oil-Grit) Separator 5 NA NA

Porous Concrete** 50 60 NA

Modular Porous Paver System** 80 90 NA

Alum Treatment System 80 75 60

Proprietary Structural Control*** NA NA NA

Detention Structural Stormwater Controls

Dry Detention / Dry ED Basin 25 50 40

Multi-Purpose Detention Area 25 50 40

Underground Detention NA NA NA

Notes:

*** The performance of specific proprietary commercial devices and systems must be provided by the manufacturer and should be verified by 

independent third-party sources and data.

1 
Reduction Efficiencies for TP, Lead and BOD are based on the following sources.  It is up to the local governments to modify/fill in updated 

information.

Atlanta Regional Commission, 2001. Georgia Stormwater Management Manual, Volume 2--Technical Handbook.

England, Gordon, 2001. The Use of Ponds for BMPs.  Stormwater Magazine, July 2001.  Forrester Publications.

USEPA, 1996. Municipal Wastewater Management Fact Sheets: Storm Water Best Management Practices, Municipal Technology Branch, United States 

Environmental Protection Agency, Washington, DC, EPA 832-F-96-001

USEPA, 1993. Guidance Specifying Management Measures For Sources of Nonpoint Pollution In Coastal Waters, Office of Water, United States 

Environmental Protection Agency, EPA 840-B-92-002.

Strecker, Eric, 1995. The Use of Wetlands for Stormwater Pollution Control. Presented at the National Conference on Urban Runoff Management, March 

30 to April 2, 1993, Chicago, IL

USEPA, 1992. Guidance Specifying Management Measures For Sources of Nonpoint Pollution In Coastal Waters, Office of Water, United States 

Environmental Protection Agency, EPA 840-B-92-002.

Schueler, Thomas R., 1987. Controlling Urban Runoff: A practical manual for planning and designing urban BMPs, Metropolitan Washington Council of 

Governments, Washington, DC.

Schueler, Thomas R., 1992. Design of Stormwater Wetland Systems: guidelines for creating diverse and effective stormwater wetlands in the mid-

Atlantic Region, Metropolitan Washington Council of Governments, Washington, DC.

Schueler, T. R., Kumble, P. A., Heraty, M.A., 1992. A Current Assessment of Urban Best Management Practices, Metropolitan Washington Council of 

Governments, Washington, DC.

** Due to the potential for clogging, porous concrete and modular block paver systems should not be used for the removal of sediment or other 

coarse particulate pollutants.
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Appendix C Reference Maps 

• Location Map 

• FEMA flood map 

• USGS Quad map 

• USDA Soil Survey 

• GSWM Soil Series 
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Map Unit Legend

DeKalb County, Georgia (GA089)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

CeC Cecil sandy loam, 6 to 10
percent slopes

0.2 0.2%

CuC Cecil-Urban land complex, 2 to
10 percent slopes

35.1 27.1%

MdC Madison sandy loam, 6 to 10
percent slopes

8.3 6.4%

MdE Madison sandy loam, 15 to 30
percent slopes

3.9 3.0%

MfC2 Madison sandy clay loam, 2 to
10 percent slopes, eroded

6.6 5.1%

MfD2 Madison sandy clay loam, 10 to
15 percent slopes, eroded

3.3 2.5%

PfC Pacolet sandy loam, 2 to 10
percent slopes

1.0 0.8%

PfD Pacolet sandy loam, 10 to 15
percent slopes

2.6 2.0%

PfE Pacolet sandy loam, 15 to 30
percent slopes

2.5 1.9%

PgC2 Pacolet sandy clay loam, 2 to 10
percent slopes, eroded

2.2 1.7%

PgD2 Pacolet sandy clay loam, 10 to
15 percent slopes, eroded

2.7 2.1%

PuE Pacolet-Urban land complex,
10 to 25 percent slopes

54.2 41.9%

Ud Urban land 6.8 5.3%

Totals for Area of Interest 129.4 100.0%

Soil Map—DeKalb County, Georgia

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/14/2015
Page 3 of 3









Appendix D Drainage Maps 

• Pre Development Drainage Map 

• Post Development Drainage Map 

• Downstream Analysis Drainage Map 

  



CELL TOWER

BASIN 1

D.A. = 5.48 AC

2.51 AC @ CN 98

0.83 AC @ CN 61

2.14 AC @ CN 55

BASIN 2

D.A. = 0.14 AC

0.14 AC @ CN 55

BASIN 3A

D.A. = 1.46 AC

1.02 AC @ CN 98

0.25 AC @ CN 61

0.19 AC @ CN 55

BASIN 3B

D.A. = 1.49 AC

0.46 AC @ CN 98

0.20 AC @ CN 61

0.83 AC @ CN 55

BASIN 4

D.A. = 2.17 AC

0.90 AC @ CN 98

0.68 AC @ CN 61

0.59 AC @ CN 55

BASIN 5

D.A. = 0.48 AC

0.27 AC @ CN 98

0.21 AC @ CN 61

OFFSITE TO BASIN 5

D.A. = 0.36 AC

0.22 AC @ CN 98

0.14 AC @ CN 61

OFFSITE TO BASIN 4

D.A. = 0.18 AC

0.01 AC @ CN 98

0.17 AC @ CN 61

OFFSITE TO BASIN 1

D.A. = 0.02 AC

0.01 AC @ CN 98

0.01 AC @ CN 61

BASIN 1

STUDY POINT

BASIN 2

STUDY POINT

BASIN 3A

STUDY POINT

BASIN 3B

STUDY POINT

BASIN 5

STUDY POINT

BASIN 4

STUDY POINT

BASIN 2

TIME OF CONCENTRATION

SHEET FLOW THROUGH WOODS

62 LF @ 16%

BASIN 1

TIME OF CONCENTRATION

672 LF SHALLOW CHANNEL

FLOW PATH THROUGH WOODS

(1078-1047) / 672 =4.6%

TIME OF CONCENTRATION

238 LF GUTTER FLOW

(1101-1090) / 238 = 4.6%

TIME OF CONCENTRATION

100 LF PAVED SHEET FLOW

(1109-1101) / 100 = 8.0%

BASIN 3A

TIME OF CONCENTRATION

328 LF GUTTER FLOW

(1089-1072) / 328 = 5.2%

BASIN 3A

TIME OF CONCENTRATION

100 LF PAVED SHEET FLOW

(1092.5-1089) / 100 = 3.5%

BASIN 3A

TIME OF CONCENTRATION

72 LF POND/PIPE FLOW

(1072-1066) / 72 = 8.3%

BASIN 3B

TIME OF CONCENTRATION

300 LF GUTTER FLOW

(1100-1090.5) / 300 = 3.2%

BASIN 3B

TIME OF CONCENTRATION

168 LF SHALLOW CHANNEL

FLOW PATH THROUGH WOODS

(1090.5-1064) / 168 = 15.8%

BASIN 3B

TIME OF CONCENTRATION

45 LF LANDSCAPED SHEET FLOW

(1106 - 1100.5) / 45 =12%

OFFSITE BASIN 4

TIME OF CONCENTRATION

24 LF LANDSCAPED SHEET FLOW

(1118 - 1114) / 24 =17%

BASIN 4

TIME OF CONCENTRATION

100 LF PAVED SHEET FLOW

(1110.5-1104) / 100 = 6.5%

BASIN 4

TIME OF CONCENTRATION

454 LF GUTTER FLOW

(1104-1088) / 454 = 3.5%

BASIN 4

TIME OF CONCENTRATION

113 LF SHALLOW CHANNEL

FLOW PATH THROUGH WOODS

(1088-1074) / 113 = 12.4%

OFFSITE BASIN 5

TIME OF CONCENTRATION

50 LF PAVED SHEET FLOW

(1109.5-1104) / 50 = 11%

OFFSITE BASIN 5

TIME OF CONCENTRATION

245 LF PIPE FLOW

(1101-1082) / 245 = 7.8%

 BASIN 5

TIME OF CONCENTRATION

55 LF LANDSCAPED SHEET FLOW

(1113 - 1098) / 55 = 27%

BASIN 5

TIME OF CONCENTRATION

144 LF GUTTER FLOW

(1098-1088) / 144 = 6.9%
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NEW 2 STORY

RELIGIOUS EDUCATION

BUILDING WITH BASEMENT

N

E

W

 

C

H

U
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H

W
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S

E

M

E

N

T

CELL TOWER

S

A

N

S

A

N

S

A

N

S

A

N

S
A

N

BASIN 4 - BYPASS

D.A. = 0.34 AC

0.14 AC @ CN 61

0.20 AC @ CN 55

BASIN 4 - TO DET. POND

D.A. = 1.89 AC

1.24 AC @ CN 98

0.65 AC @ CN 61

BASIN 3 - BYPASS

D.A. = 0.98 AC

0.86 AC @ CN 55

BASIN 3 - TO DET. POND 3

D.A. = 1.98 AC

1.71 AC @ CN 98

0.27 AC @ CN 61

BASIN 1A - TO DET. POND 1A

D.A. = 2.84 AC

2.16 AC @ CN 98

0.68 AC @ CN 61

BASIN 2 (NO CHANGE)

D.A. = 0.14 AC

0.14 AC @ CN 55

BASIN 1 - BYPASS

D.A. = 1.93 AC

0.03 AC @ CN 98

1.90 AC @ CN 55

BASIN 5

(NO CHANGE)

TO EXISTING DETENTION VAULT

D.A. = 0.48 AC

0.27 AC @ CN 98

0.21 AC @ CN 61

OFFSITE BASIN 1

D.A. = 0.28 AC

0.24 AC @ CN 98

0.04 AC @ CN 61

BASIN 1B - TO DET. POND 1B

D.A. = 0.64 AC

0.64 AC @ CN 98

0.00 AC @ CN 61

OFFSITE BASIN 4

D.A. = 0.07 AC

0.02 AC @ CN 98

0.05 AC @ CN 61

OFFSITE TO BASIN 5

(NO CHANGE)

D.A. = 0.36 AC

0.22 AC @ CN 98

0.14 AC @ CN 61
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Y

BASIN 2

TIME OF CONCENTRATION

SHEET FLOW THROUGH WOODS

62 LF @ 16%

BASIN 1 BYPASS

TIME OF CONCENTRATION

368 LF SHALLOW CHANNEL

FLOW PATH THROUGH WOODS

(1066-1047) / 368 = 5.2%

TIME OF CONCENTRATION

325 LF GUTTER FLOW

(1105-1089) / 325 = 4.9%

TIME OF CONCENTRATION

100 LF PAVED SHEET FLOW

(1114.5 - 1105) / 100 = 9.5%

BASIN 3 TO DET. POND

TIME OF CONCENTRATION

239 LF GUTTER FLOW

(1089-1078) / 239 = 4.6%

BASIN 3 TO DET. POND

TIME OF CONCENTRATION

100 LF PAVED SHEET FLOW

(1092.5-1089) / 100 = 3.5%

BASIN 3 BYPASS

TIME OF CONCENTRATION

100 LF SHEET FLOW THROUGH WOODS

(1080-1065) / 100 = 15%

OFFSITE BASIN 1

TIME OF CONCENTRATION

133 LF GUTTER FLOW

(1116.8 - 1114.3) /133 = 1.9%

BASIN 4

TIME OF CONCENTRATION

100 LF PAVED SHEET FLOW

(1112 - 1102) / 100 = 10%

BASIN 4

TIME OF CONCENTRATION

180 LF  GUTTER FLOW

(1102-1091) /  = 6.1%

BASIN 4 BYPASS

TIME OF CONCENTRATION

113 LF SHALLOW CHANNEL

FLOW PATH THROUGH WOODS

(1088-1074) / 113 = 12.4%

OFFSITE BASIN 5

TIME OF CONCENTRATION

50 LF PAVED SHEET FLOW

(1109.5-1104) / 50 = 11%

OFFSITE BASIN 5

TIME OF CONCENTRATION

245 LF PIPE FLOW

(1101-1082) / 245 = 7.8%

BASIN 1A

TIME OF CONCENTRATION

210 LF PIPE FLOW

(1081.55-1080.5) / 210 = 0.5%

BASIN 1 BYPASS

TIME OF CONCENTRATION

100 LF WOODED SHEET FLOW

(1089-1066) / 100 = 23%

BASIN 3 TO DET. POND

TIME OF CONCENTRATION

180 LF PIPE FLOW

(1069.9-1069.0) / 180 = 0.5%

OFFSITE BASIN 1

TIME OF CONCENTRATION

24 LF LANDSCAPED SHEET FLOW

(1118 - 1114) / 24 =17%

OFFSITE BASIN 4

TIME OF CONCENTRATION

24 LF LANDSCAPED SHEET FLOW

(1118 - 1114) / 24 =17%

 BASIN 5

TIME OF CONCENTRATION

55 LF LANDSCAPED SHEET FLOW

(1113 - 1098) / 55 = 27%

BASIN 5

TIME OF CONCENTRATION

144 LF GUTTER FLOW

(1098-1088) / 144 = 6.9%

BASIN 1

STUDY POINT

BASIN 2

STUDY POINT

BASIN 3

STUDY POINT

BASIN 5

STUDY POINT

BASIN 4

STUDY POINT

TIME OF CONCENTRATION

210 LF GUTTER FLOW

(1081.5-1077.5) / 210 = 1.9%

TIME OF CONCENTRATION

100 LF ROOF SHEET FLOW

ASSUMED 1%
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OFFSITE WEST DOWNSTREAM BASIN

TO DOWNSTREAM EDGE OF

5305 CEDAR CHASE

D.A. = 8.7 AC

1.0 AC @ CN 89 (MT. VERNON R/W)

7.7 AC @ CN 72 (1/3AC. S/D)

OFFSITE EAST DOWNSTREAM BASIN

TO 36" CULVERT

D.A. = 13.2 AC

1.3 AC @ CN 94 (SPROUTS)

1.9 AC @ CN 92 (MT. VERNON/ N. PTREE R/W)

10.0 AC @ CN 72 (1/3AC. S/D)

OFFSITE WEST DOWNSTREAM BASIN

TO 36" CULVERT

D.A. = 12.4 AC

1.0 AC @ CN 89 (MT. VERNON R/W)

11.4 AC @ CN 72 (1/3AC. S/D)

10% DOWNSTREAM BASIN STUDY POINT

CULVERT UNDER N. P'TREE ROAD

11.22 AC @ CN 55 (CHURCH)

1.3 AC @ CN 94 (SPROUTS)

2.9 AC @ CN 92 (MT. VERNON/ N. PTREE R/W)

98.4 AC @ CN 72 (1/3AC. S/D)

CHURCH

DOWNSTREAM STUDY POINT IS CULVERT

AT NORTH PEACHTREE ROAD

11.22 AC CHURCH SITE

113.82 AC. DOWNSTREAM STUDY POINT

AT THIS STUDY POINT CHURCH IS LESS THAN

10% OF THE BASIN

FLOW PATH DESCRIPTION:

1A OVERLAND FLOW

85 LF OVER LANDSCAPE AREA

(1122-1117) / 85 = 5.9%

1B SHALLOW CONCENTRATED FLOW

250 LF GUTTER FLOW

(1117-1114) / 250 = 1.2%

1C CHANNEL FLOW

275 LF 15" PIPE FLOW

(1105.5-1082.0) / 275 = 8.5%

1D SHALLOW CONCENTRATED FLOW

145 LF UNPAVED

(1082-1072) / 145 = 6.9%

1E CHANNEL FLOW

(TO 5305 CEDAR CHASE)

485 LF STREAM CHANNEL

(1072-1043) / 485 = 6%

1F CHANNEL FLOW

TO EXISTING 36" CULVERT

260 LF  STREAM CHANNEL

(1043-1033) / 260 = 1.2%

2A OVERLAND FLOW

100 LF OVER LANDSCAPE AREA

(1112-1098) / 100 = 14%

2B SHALLOW CONCENTRATED FLOW

855 LF NATURAL DITCH

(1098-1047) / 250 = 5.7%

2C CHANNEL FLOW

TO EXISTING 36" CULVERT

525 LF STREAM CHANNEL

(1047-1022) / 525 = 4.8%

2D CHANNEL FLOW

TO EX. NORTH P'TREE CULVERT

2440 LF  STREAM CHANNEL

(1022-960) / 2440 = 2.5%
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Appendix E Hydraflow Computer Model Data 

• Computer model rainfall table 

• Hydrograph Summary 

• Time of Concentration Calculations 

• Hydrographs 

  



Computer model of rainfall data: Source GSM - Roswell 

 



Hydrograph Return Period Recap

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ 11.16 18.38 ------- 24.10 29.99 37.98 44.08 50.25 Basin 1 - Ex

2 SCS Runoff ------ 0.984 4.512 ------- 7.976 12.01 17.95 22.73 27.75 Basin 1 - Pre Onsite

3 SCS Runoff ------ 0.050 0.078 ------- 0.100 0.122 0.152 0.174 0.197 Basin 1 - Ex Offsite

4 Combine 2, 3 1.022 4.586 ------- 8.076 12.13 18.10 22.91 27.94 Basin 1 - Pre Study Pt

5 SCS Runoff ------ 10.28 14.56 ------- 17.77 20.96 25.20 28.37 31.52 Basin 1A - Onsite - To Pond 1A

6 SCS Runoff ------ 1.153 1.571 ------- 1.882 2.192 2.602 2.908 3.214 Basin 1 - Offsite-To Pond 1A

7 Combine 5, 6 11.44 16.13 ------- 19.65 23.16 27.80 31.27 34.73 Basin 1A -Total to Pond 1A

8 Reservoir 7 0.371 0.673 ------- 1.821 3.950 8.081 11.64 15.57 Basin 1A - Outflow

9 SCS Runoff ------ 2.930 3.851 ------- 4.539 5.227 6.143 6.830 7.516 Basin 1B - pond

10 Reservoir 9 0.246 0.378 ------- 0.449 0.650 1.497 2.354 3.257 Basin 1B - outflow

11 SCS Runoff ------ 0.357 1.475 ------- 2.581 3.848 5.707 7.202 8.768 Basin 1 - Bypass

12 Combine 8, 10, 11 0.806 2.216 ------- 3.709 7.271 14.05 19.89 26.47 Basin 1 - Post

14 SCS Runoff ------ 0.004 0.063 ------- 0.136 0.224 0.360 0.472 0.590 Basin 2 - Pre

15 SCS Runoff ------ 0.004 0.063 ------- 0.136 0.224 0.360 0.472 0.590 Basin 2 - Post

17 SCS Runoff ------ 4.725 6.895 ------- 8.544 10.20 12.39 14.03 15.67 Basin 3A - Ex

18 SCS Runoff ------ 1.937 3.630 ------- 5.031 6.509 8.561 10.14 11.75 Basin 3B - Ex

19 Combine 17, 18 6.662 10.51 ------- 13.54 16.64 20.88 24.12 27.38 Basin 3A & 3B Ex

20 SCS Runoff ------ 0.530 2.429 ------- 4.294 6.466 9.661 12.24 14.94 Basin 3 - Pre

21 SCS Runoff ------ 8.154 11.11 ------- 13.31 15.50 18.40 20.57 22.73 Basin 3 - Pond

22 Reservoir 21 0.355 0.514 ------- 1.188 2.332 4.543 6.598 8.982 Basin 3 - Outlfow

23 SCS Runoff ------ 0.137 0.658 ------- 1.193 1.815 2.731 3.472 4.249 Basin 3 - bypass

24 Combine 22, 23 0.413 1.078 ------- 1.828 3.582 6.649 9.404 12.56 Basin 3 - Post

26 SCS Runoff ------ 4.178 6.986 ------- 9.226 11.54 14.68 17.07 19.51 Basin 4 - Ex

27 SCS Runoff ------ 0.390 1.787 ------- 3.159 4.756 7.107 9.002 10.99 Basin 4 - Pre

28 SCS Runoff ------ 1.153 1.571 ------- 1.882 2.192 2.602 2.908 3.214 Basin 4 - Offsite Ex

29 Combine 27, 28 1.421 3.294 ------- 5.020 6.922 9.676 11.87 14.16 Basin 4 Pre - Study Point

30 SCS Runoff ------ 5.880 8.662 ------- 10.79 12.93 15.78 17.91 20.03 Basin 4 - onsite pond

31 SCS Runoff ------ 0.112 0.198 ------- 0.267 0.339 0.438 0.514 0.591 Basin 4 - offsite post

32 Combine 30, 31 5.992 8.856 ------- 11.06 13.27 16.21 18.42 20.62 Basin 4 - Total to Pond

33 Reservoir 32 0.236 0.411 ------- 0.591 1.260 2.857 4.589 8.312 Basin 4 - outflow

34 SCS Runoff ------ 0.072 0.268 ------- 0.459 0.676 0.993 1.247 1.514 Basin 4 - Bypass

35 Combine 33, 34 0.248 0.604 ------- 0.883 1.532 3.590 5.600 9.670 Basin 4 - Post

Proj. file: 14-0001 hydro.gpw Thursday, 04 / 16 / 2015

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Return Period Recap

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

37 SCS Runoff ------ 1.315 2.002 ------- 2.531 3.070 3.794 4.337 4.879 Basin 5 - onsite

38 SCS Runoff ------ 1.075 1.599 ------- 2.004 2.411 2.954 3.360 3.766 Basin 5 - offsite

39 Combine 37, 38 2.390 3.601 ------- 4.535 5.481 6.747 7.697 8.645 Basin 5 Total to Ex Pond

40 Reservoir 39 1.609 2.232 ------- 2.654 3.043 5.810 7.255 8.045 Basin 5 - Outflow

42 SCS Runoff ------ 12.74 21.88 ------- 29.28 37.03 47.66 55.77 63.96 5305 West Offsite Sub Basin

43 Combine 19, 26, 40,
42

24.02 39.92 ------- 52.61 65.69 85.61 100.76 114.96 5305 - Ex Church and offsite

44 Combine 20, 27, 40,
42,

15.26 28.11 ------- 38.92 50.33 68.63 82.48 95.83 5305 - Pre - church and offsite

45 Combine 24, 35, 40,
42,

14.88 25.74 ------- 34.47 44.42 62.11 75.60 90.57 5305 - Post - church and offsite

47 SCS Runoff ------ 15.67 27.46 ------- 37.16 47.27 61.20 71.86 82.64 West Culvert offsite basin

48 Combine 19, 26, 40,
47

26.17 44.32 ------- 58.99 74.20 97.11 114.59 131.14 West culvert ex-church and offsite

49 Combine 24, 35, 40,
47,

17.87 31.36 ------- 42.38 54.84 75.96 92.11 109.83 West culvert post- church and offsite

51 SCS Runoff ------ 20.18 33.32 ------- 43.79 54.57 69.22 80.35 91.53 East Culvert Offsite Basin

52 Combine 1, 51 28.80 47.74 ------- 62.80 78.43 99.79 116.02 132.34 East Culvert -Ex-church and offsite

53 Combine 12, 51, 20.96 35.53 ------- 47.44 61.69 83.14 100.24 118.00 East Culvert - post - church and offsit

55 SCS Runoff ------ 115.35 204.86 ------- 278.40 355.50 461.87 543.46 626.09 Ex Church and Downstream

56 SCS Runoff ------ 103.98 184.67 ------- 250.96 320.45 416.34 489.88 564.37 Ex Downstream Basin w/o church

57 Combine 12, 15, 24,
35, 40, 56

106.82 190.15 ------- 259.73 335.55 442.79 526.02 612.58 Ex. Downstream with Post-Church
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 11.16 1 718 22,497 ------ ------ ------ Basin 1 - Ex

2 SCS Runoff 0.984 1 721 4,669 ------ ------ ------ Basin 1 - Pre Onsite

3 SCS Runoff 0.050 1 718 100 ------ ------ ------ Basin 1 - Ex Offsite

4 Combine 1.022 1 721 4,770 2, 3 ------ ------ Basin 1 - Pre Study Pt

5 SCS Runoff 10.28 1 717 21,355 ------ ------ ------ Basin 1A - Onsite - To Pond 1A

6 SCS Runoff 1.153 1 717 2,483 ------ ------ ------ Basin 1 - Offsite-To Pond 1A

7 Combine 11.44 1 717 23,838 5, 6 ------ ------ Basin 1A -Total to Pond 1A

8 Reservoir 0.371 1 831 23,820 7 1083.68 14,216 Basin 1A - Outflow

9 SCS Runoff 2.930 1 717 6,919 ------ ------ ------ Basin 1B - pond

10 Reservoir 0.246 1 746 6,916 9 1072.74 3,112 Basin 1B - outflow

11 SCS Runoff 0.357 1 723 1,794 ------ ------ ------ Basin 1 - Bypass

12 Combine 0.806 1 725 32,530 8, 10, 11 ------ ------ Basin 1 - Post

14 SCS Runoff 0.004 1 739 70 ------ ------ ------ Basin 2 - Pre

15 SCS Runoff 0.004 1 739 70 ------ ------ ------ Basin 2 - Post

17 SCS Runoff 4.725 1 718 9,651 ------ ------ ------ Basin 3A - Ex

18 SCS Runoff 1.937 1 718 4,100 ------ ------ ------ Basin 3B - Ex

19 Combine 6.662 1 718 13,750 17, 18 ------ ------ Basin 3A & 3B Ex

20 SCS Runoff 0.530 1 721 2,514 ------ ------ ------ Basin 3 - Pre

21 SCS Runoff 8.154 1 717 17,559 ------ ------ ------ Basin 3 - Pond

22 Reservoir 0.355 1 789 17,553 21 1069.60 9,945 Basin 3 - Outlfow

23 SCS Runoff 0.137 1 723 810 ------ ------ ------ Basin 3 - bypass

24 Combine 0.413 1 725 18,363 22, 23 ------ ------ Basin 3 - Post

26 SCS Runoff 4.178 1 718 8,449 ------ ------ ------ Basin 4 - Ex

27 SCS Runoff 0.390 1 721 1,849 ------ ------ ------ Basin 4 - Pre

28 SCS Runoff 1.153 1 717 2,483 ------ ------ ------ Basin 4 - Offsite Ex

29 Combine 1.421 1 718 4,332 27, 28 ------ ------ Basin 4 Pre - Study Point

30 SCS Runoff 5.880 1 718 11,954 ------ ------ ------ Basin 4 - onsite pond

31 SCS Runoff 0.112 1 718 231 ------ ------ ------ Basin 4 - offsite post

32 Combine 5.992 1 718 12,184 30, 31 ------ ------ Basin 4 - Total to Pond

33 Reservoir 0.236 1 814 12,178 32 1082.71 6,796 Basin 4 - outflow

34 SCS Runoff 0.072 1 724 356 ------ ------ ------ Basin 4 - Bypass

35 Combine 0.248 1 809 12,534 33, 34 ------ ------ Basin 4 - Post
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

37 SCS Runoff 1.315 1 718 2,649 ------ ------ ------ Basin 5 - onsite

38 SCS Runoff 1.075 1 718 2,177 ------ ------ ------ Basin 5 - offsite

39 Combine 2.390 1 718 4,826 37, 38 ------ ------ Basin 5 Total to Ex Pond

40 Reservoir 1.609 1 722 4,574 39 1083.01 999 Basin 5 - Outflow

42 SCS Runoff 12.74 1 721 31,671 ------ ------ ------ 5305 West Offsite Sub Basin

43 Combine 24.02 1 719 58,445 19, 26, 40,
42

------ ------ 5305 - Ex Church and offsite

44 Combine 15.26 1 721 40,608 20, 27, 40,
42,

------ ------ 5305 - Pre - church and offsite

45 Combine 14.88 1 721 67,143 24, 35, 40,
42,

------ ------ 5305 - Post - church and offsite

47 SCS Runoff 15.67 1 722 41,297 ------ ------ ------ West Culvert offsite basin

48 Combine 26.17 1 720 68,071 19, 26, 40,
47

------ ------ West culvert ex-church and offsite

49 Combine 17.87 1 722 76,769 24, 35, 40,
47,

------ ------ West culvert post- church and offsite

51 SCS Runoff 20.18 1 723 55,342 ------ ------ ------ East Culvert Offsite Basin

52 Combine 28.80 1 720 77,840 1, 51 ------ ------ East Culvert -Ex-church and offsite

53 Combine 20.96 1 723 87,872 12, 51, ------ ------ East Culvert - post - church and offsit

55 SCS Runoff 115.35 1 726 385,083 ------ ------ ------ Ex Church and Downstream

56 SCS Runoff 103.98 1 726 347,122 ------ ------ ------ Ex Downstream Basin w/o church

57 Combine 106.82 1 726 415,194 12, 15, 24,
35, 40, 56

------ ------ Ex. Downstream with Post-Church
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 18.38 1 718 36,926 ------ ------ ------ Basin 1 - Ex

2 SCS Runoff 4.512 1 719 11,529 ------ ------ ------ Basin 1 - Pre Onsite

3 SCS Runoff 0.078 1 718 158 ------ ------ ------ Basin 1 - Ex Offsite

4 Combine 4.586 1 719 11,686 2, 3 ------ ------ Basin 1 - Pre Study Pt

5 SCS Runoff 14.56 1 717 30,812 ------ ------ ------ Basin 1A - Onsite - To Pond 1A

6 SCS Runoff 1.571 1 717 3,457 ------ ------ ------ Basin 1 - Offsite-To Pond 1A

7 Combine 16.13 1 717 34,269 5, 6 ------ ------ Basin 1A -Total to Pond 1A

8 Reservoir 0.673 1 796 34,125 7 1084.63 20,377 Basin 1A - Outflow

9 SCS Runoff 3.851 1 717 9,212 ------ ------ ------ Basin 1B - pond

10 Reservoir 0.378 1 741 9,209 9 1073.31 4,121 Basin 1B - outflow

11 SCS Runoff 1.475 1 721 4,275 ------ ------ ------ Basin 1 - Bypass

12 Combine 2.216 1 722 47,609 8, 10, 11 ------ ------ Basin 1 - Post

14 SCS Runoff 0.063 1 720 208 ------ ------ ------ Basin 2 - Pre

15 SCS Runoff 0.063 1 720 208 ------ ------ ------ Basin 2 - Post

17 SCS Runoff 6.895 1 717 14,313 ------ ------ ------ Basin 3A - Ex

18 SCS Runoff 3.630 1 718 7,357 ------ ------ ------ Basin 3B - Ex

19 Combine 10.51 1 718 21,670 17, 18 ------ ------ Basin 3A & 3B Ex

20 SCS Runoff 2.429 1 719 6,206 ------ ------ ------ Basin 3 - Pre

21 SCS Runoff 11.11 1 717 24,443 ------ ------ ------ Basin 3 - Pond

22 Reservoir 0.514 1 781 24,438 21 1070.54 13,982 Basin 3 - Outlfow

23 SCS Runoff 0.658 1 721 1,999 ------ ------ ------ Basin 3 - bypass

24 Combine 1.078 1 722 26,437 22, 23 ------ ------ Basin 3 - Post

26 SCS Runoff 6.986 1 718 14,028 ------ ------ ------ Basin 4 - Ex

27 SCS Runoff 1.787 1 719 4,565 ------ ------ ------ Basin 4 - Pre

28 SCS Runoff 1.571 1 717 3,457 ------ ------ ------ Basin 4 - Offsite Ex

29 Combine 3.294 1 718 8,022 27, 28 ------ ------ Basin 4 Pre - Study Point

30 SCS Runoff 8.662 1 717 17,896 ------ ------ ------ Basin 4 - onsite pond

31 SCS Runoff 0.198 1 718 397 ------ ------ ------ Basin 4 - offsite post

32 Combine 8.856 1 717 18,293 30, 31 ------ ------ Basin 4 - Total to Pond

33 Reservoir 0.411 1 790 18,287 32 1083.50 10,006 Basin 4 - outflow

34 SCS Runoff 0.268 1 722 821 ------ ------ ------ Basin 4 - Bypass

35 Combine 0.604 1 723 19,108 33, 34 ------ ------ Basin 4 - Post
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

37 SCS Runoff 2.002 1 718 4,082 ------ ------ ------ Basin 5 - onsite

38 SCS Runoff 1.599 1 718 3,291 ------ ------ ------ Basin 5 - offsite

39 Combine 3.601 1 718 7,372 37, 38 ------ ------ Basin 5 Total to Ex Pond

40 Reservoir 2.232 1 722 7,121 39 1084.01 1,506 Basin 5 - Outflow

42 SCS Runoff 21.88 1 721 53,208 ------ ------ ------ 5305 West Offsite Sub Basin

43 Combine 39.92 1 719 96,027 19, 26, 40,
42

------ ------ 5305 - Ex Church and offsite

44 Combine 28.11 1 720 71,100 20, 27, 40,
42,

------ ------ 5305 - Pre - church and offsite

45 Combine 25.74 1 721 105,874 24, 35, 40,
42,

------ ------ 5305 - Post - church and offsite

47 SCS Runoff 27.46 1 721 70,234 ------ ------ ------ West Culvert offsite basin

48 Combine 44.32 1 719 113,053 19, 26, 40,
47

------ ------ West culvert ex-church and offsite

49 Combine 31.36 1 722 122,900 24, 35, 40,
47,

------ ------ West culvert post- church and offsite

51 SCS Runoff 33.32 1 722 89,827 ------ ------ ------ East Culvert Offsite Basin

52 Combine 47.74 1 720 126,753 1, 51 ------ ------ East Culvert -Ex-church and offsite

53 Combine 35.53 1 722 137,437 12, 51, ------ ------ East Culvert - post - church and offsit

55 SCS Runoff 204.86 1 726 654,914 ------ ------ ------ Ex Church and Downstream

56 SCS Runoff 184.67 1 726 590,355 ------ ------ ------ Ex Downstream Basin w/o church

57 Combine 190.15 1 725 690,838 12, 15, 24,
35, 40, 56

------ ------ Ex. Downstream with Post-Church
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 24.10 1 718 48,653 ------ ------ ------ Basin 1 - Ex

2 SCS Runoff 7.976 1 718 18,096 ------ ------ ------ Basin 1 - Pre Onsite

3 SCS Runoff 0.100 1 718 204 ------ ------ ------ Basin 1 - Ex Offsite

4 Combine 8.076 1 718 18,300 2, 3 ------ ------ Basin 1 - Pre Study Pt

5 SCS Runoff 17.77 1 717 38,068 ------ ------ ------ Basin 1A - Onsite - To Pond 1A

6 SCS Runoff 1.882 1 717 4,194 ------ ------ ------ Basin 1 - Offsite-To Pond 1A

7 Combine 19.65 1 717 42,263 5, 6 ------ ------ Basin 1A -Total to Pond 1A

8 Reservoir 1.821 1 744 41,996 7 1085.03 22,944 Basin 1A - Outflow

9 SCS Runoff 4.539 1 717 10,933 ------ ------ ------ Basin 1B - pond

10 Reservoir 0.449 1 740 10,931 9 1073.77 4,943 Basin 1B - outflow

11 SCS Runoff 2.581 1 720 6,622 ------ ------ ------ Basin 1 - Bypass

12 Combine 3.709 1 723 59,548 8, 10, 11 ------ ------ Basin 1 - Post

14 SCS Runoff 0.136 1 719 348 ------ ------ ------ Basin 2 - Pre

15 SCS Runoff 0.136 1 719 348 ------ ------ ------ Basin 2 - Post

17 SCS Runoff 8.544 1 717 17,931 ------ ------ ------ Basin 3A - Ex

18 SCS Runoff 5.031 1 718 10,114 ------ ------ ------ Basin 3B - Ex

19 Combine 13.54 1 718 28,045 17, 18 ------ ------ Basin 3A & 3B Ex

20 SCS Runoff 4.294 1 718 9,741 ------ ------ ------ Basin 3 - Pre

21 SCS Runoff 13.31 1 717 29,660 ------ ------ ------ Basin 3 - Pond

22 Reservoir 1.188 1 745 29,655 21 1071.03 16,045 Basin 3 - Outlfow

23 SCS Runoff 1.193 1 720 3,138 ------ ------ ------ Basin 3 - bypass

24 Combine 1.828 1 723 32,793 22, 23 ------ ------ Basin 3 - Post

26 SCS Runoff 9.226 1 718 18,587 ------ ------ ------ Basin 4 - Ex

27 SCS Runoff 3.159 1 718 7,166 ------ ------ ------ Basin 4 - Pre

28 SCS Runoff 1.882 1 717 4,194 ------ ------ ------ Basin 4 - Offsite Ex

29 Combine 5.020 1 718 11,360 27, 28 ------ ------ Basin 4 Pre - Study Point

30 SCS Runoff 10.79 1 717 22,525 ------ ------ ------ Basin 4 - onsite pond

31 SCS Runoff 0.267 1 718 536 ------ ------ ------ Basin 4 - offsite post

32 Combine 11.06 1 717 23,061 30, 31 ------ ------ Basin 4 - Total to Pond

33 Reservoir 0.591 1 775 23,055 32 1084.14 12,668 Basin 4 - outflow

34 SCS Runoff 0.459 1 721 1,256 ------ ------ ------ Basin 4 - Bypass

35 Combine 0.883 1 722 24,311 33, 34 ------ ------ Basin 4 - Post
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

37 SCS Runoff 2.531 1 717 5,212 ------ ------ ------ Basin 5 - onsite

38 SCS Runoff 2.004 1 717 4,162 ------ ------ ------ Basin 5 - offsite

39 Combine 4.535 1 717 9,374 37, 38 ------ ------ Basin 5 Total to Ex Pond

40 Reservoir 2.654 1 722 9,122 39 1084.89 1,941 Basin 5 - Outflow

42 SCS Runoff 29.28 1 720 70,905 ------ ------ ------ 5305 West Offsite Sub Basin

43 Combine 52.61 1 719 126,659 19, 26, 40,
42

------ ------ 5305 - Ex Church and offsite

44 Combine 38.92 1 720 96,935 20, 27, 40,
42,

------ ------ 5305 - Pre - church and offsite

45 Combine 34.47 1 721 137,131 24, 35, 40,
42,

------ ------ 5305 - Post - church and offsite

47 SCS Runoff 37.16 1 721 94,145 ------ ------ ------ West Culvert offsite basin

48 Combine 58.99 1 719 149,900 19, 26, 40,
47

------ ------ West culvert ex-church and offsite

49 Combine 42.38 1 721 160,371 24, 35, 40,
47,

------ ------ West culvert post- church and offsite

51 SCS Runoff 43.79 1 722 117,709 ------ ------ ------ East Culvert Offsite Basin

52 Combine 62.80 1 720 166,362 1, 51 ------ ------ East Culvert -Ex-church and offsite

53 Combine 47.44 1 722 177,257 12, 51, ------ ------ East Culvert - post - church and offsit

55 SCS Runoff 278.40 1 725 877,881 ------ ------ ------ Ex Church and Downstream

56 SCS Runoff 250.96 1 725 791,343 ------ ------ ------ Ex Downstream Basin w/o church

57 Combine 259.73 1 725 917,464 12, 15, 24,
35, 40, 56

------ ------ Ex. Downstream with Post-Church
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 29.99 1 718 60,924 ------ ------ ------ Basin 1 - Ex

2 SCS Runoff 12.01 1 718 25,644 ------ ------ ------ Basin 1 - Pre Onsite

3 SCS Runoff 0.122 1 717 251 ------ ------ ------ Basin 1 - Ex Offsite

4 Combine 12.13 1 718 25,895 2, 3 ------ ------ Basin 1 - Pre Study Pt

5 SCS Runoff 20.96 1 717 45,412 ------ ------ ------ Basin 1A - Onsite - To Pond 1A

6 SCS Runoff 2.192 1 717 4,936 ------ ------ ------ Basin 1 - Offsite-To Pond 1A

7 Combine 23.16 1 717 50,349 5, 6 ------ ------ Basin 1A -Total to Pond 1A

8 Reservoir 3.950 1 727 49,940 7 1085.51 26,064 Basin 1A - Outflow

9 SCS Runoff 5.227 1 717 12,656 ------ ------ ------ Basin 1B - pond

10 Reservoir 0.650 1 731 12,653 9 1074.20 5,694 Basin 1B - outflow

11 SCS Runoff 3.848 1 720 9,300 ------ ------ ------ Basin 1 - Bypass

12 Combine 7.271 1 723 71,894 8, 10, 11 ------ ------ Basin 1 - Post

14 SCS Runoff 0.224 1 718 514 ------ ------ ------ Basin 2 - Pre

15 SCS Runoff 0.224 1 718 514 ------ ------ ------ Basin 2 - Post

17 SCS Runoff 10.20 1 717 21,615 ------ ------ ------ Basin 3A - Ex

18 SCS Runoff 6.509 1 718 13,071 ------ ------ ------ Basin 3B - Ex

19 Combine 16.64 1 718 34,686 17, 18 ------ ------ Basin 3A & 3B Ex

20 SCS Runoff 6.466 1 718 13,805 ------ ------ ------ Basin 3 - Pre

21 SCS Runoff 15.50 1 717 34,905 ------ ------ ------ Basin 3 - Pond

22 Reservoir 2.332 1 728 34,900 21 1071.53 18,144 Basin 3 - Outlfow

23 SCS Runoff 1.815 1 720 4,447 ------ ------ ------ Basin 3 - bypass

24 Combine 3.582 1 723 39,347 22, 23 ------ ------ Basin 3 - Post

26 SCS Runoff 11.54 1 718 23,372 ------ ------ ------ Basin 4 - Ex

27 SCS Runoff 4.756 1 718 10,155 ------ ------ ------ Basin 4 - Pre

28 SCS Runoff 2.192 1 717 4,936 ------ ------ ------ Basin 4 - Offsite Ex

29 Combine 6.922 1 718 15,091 27, 28 ------ ------ Basin 4 Pre - Study Point

30 SCS Runoff 12.93 1 717 27,251 ------ ------ ------ Basin 4 - onsite pond

31 SCS Runoff 0.339 1 718 683 ------ ------ ------ Basin 4 - offsite post

32 Combine 13.27 1 717 27,933 30, 31 ------ ------ Basin 4 - Total to Pond

33 Reservoir 1.260 1 744 27,927 32 1084.57 14,441 Basin 4 - outflow

34 SCS Runoff 0.676 1 721 1,749 ------ ------ ------ Basin 4 - Bypass

35 Combine 1.532 1 726 29,676 33, 34 ------ ------ Basin 4 - Post
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

37 SCS Runoff 3.070 1 717 6,375 ------ ------ ------ Basin 5 - onsite

38 SCS Runoff 2.411 1 717 5,053 ------ ------ ------ Basin 5 - offsite

39 Combine 5.481 1 717 11,428 37, 38 ------ ------ Basin 5 Total to Ex Pond

40 Reservoir 3.043 1 722 11,177 39 1085.84 2,414 Basin 5 - Outflow

42 SCS Runoff 37.03 1 720 89,543 ------ ------ ------ 5305 West Offsite Sub Basin

43 Combine 65.69 1 719 158,778 19, 26, 40,
42

------ ------ 5305 - Ex Church and offsite

44 Combine 50.33 1 720 124,679 20, 27, 40,
42,

------ ------ 5305 - Pre - church and offsite

45 Combine 44.42 1 721 169,743 24, 35, 40,
42,

------ ------ 5305 - Post - church and offsite

47 SCS Runoff 47.27 1 721 119,414 ------ ------ ------ West Culvert offsite basin

48 Combine 74.20 1 719 188,649 19, 26, 40,
47

------ ------ West culvert ex-church and offsite

49 Combine 54.84 1 722 199,614 24, 35, 40,
47,

------ ------ West culvert post- church and offsite

51 SCS Runoff 54.57 1 722 146,796 ------ ------ ------ East Culvert Offsite Basin

52 Combine 78.43 1 719 207,720 1, 51 ------ ------ East Culvert -Ex-church and offsite

53 Combine 61.69 1 722 218,690 12, 51, ------ ------ East Culvert - post - church and offsit

55 SCS Runoff 355.50 1 725 1,113,501 ------ ------ ------ Ex Church and Downstream

56 SCS Runoff 320.45 1 725 1,003,737 ------ ------ ------ Ex Downstream Basin w/o church

57 Combine 335.55 1 725 1,156,346 12, 15, 24,
35, 40, 56

------ ------ Ex. Downstream with Post-Church
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 37.98 1 718 77,908 ------ ------ ------ Basin 1 - Ex

2 SCS Runoff 17.95 1 718 36,949 ------ ------ ------ Basin 1 - Pre Onsite

3 SCS Runoff 0.152 1 717 316 ------ ------ ------ Basin 1 - Ex Offsite

4 Combine 18.10 1 718 37,265 2, 3 ------ ------ Basin 1 - Pre Study Pt

5 SCS Runoff 25.20 1 717 55,298 ------ ------ ------ Basin 1A - Onsite - To Pond 1A

6 SCS Runoff 2.602 1 717 5,929 ------ ------ ------ Basin 1 - Offsite-To Pond 1A

7 Combine 27.80 1 717 61,227 5, 6 ------ ------ Basin 1A -Total to Pond 1A

8 Reservoir 8.081 1 725 60,614 7 1086.21 30,409 Basin 1A - Outflow

9 SCS Runoff 6.143 1 717 14,953 ------ ------ ------ Basin 1B - pond

10 Reservoir 1.497 1 725 14,950 9 1074.69 6,514 Basin 1B - outflow

11 SCS Runoff 5.707 1 720 13,291 ------ ------ ------ Basin 1 - Bypass

12 Combine 14.05 1 723 88,856 8, 10, 11 ------ ------ Basin 1 - Post

14 SCS Runoff 0.360 1 718 769 ------ ------ ------ Basin 2 - Pre

15 SCS Runoff 0.360 1 718 769 ------ ------ ------ Basin 2 - Post

17 SCS Runoff 12.39 1 717 26,600 ------ ------ ------ Basin 3A - Ex

18 SCS Runoff 8.561 1 718 17,248 ------ ------ ------ Basin 3B - Ex

19 Combine 20.88 1 717 43,848 17, 18 ------ ------ Basin 3A & 3B Ex

20 SCS Runoff 9.661 1 718 19,890 ------ ------ ------ Basin 3 - Pre

21 SCS Runoff 18.40 1 717 41,928 ------ ------ ------ Basin 3 - Pond

22 Reservoir 4.543 1 725 41,923 21 1072.26 21,093 Basin 3 - Outlfow

23 SCS Runoff 2.731 1 720 6,407 ------ ------ ------ Basin 3 - bypass

24 Combine 6.649 1 723 48,330 22, 23 ------ ------ Basin 3 - Post

26 SCS Runoff 14.68 1 718 30,014 ------ ------ ------ Basin 4 - Ex

27 SCS Runoff 7.107 1 718 14,631 ------ ------ ------ Basin 4 - Pre

28 SCS Runoff 2.602 1 717 5,929 ------ ------ ------ Basin 4 - Offsite Ex

29 Combine 9.676 1 718 20,560 27, 28 ------ ------ Basin 4 Pre - Study Point

30 SCS Runoff 15.78 1 717 33,656 ------ ------ ------ Basin 4 - onsite pond

31 SCS Runoff 0.438 1 718 888 ------ ------ ------ Basin 4 - offsite post

32 Combine 16.21 1 717 34,544 30, 31 ------ ------ Basin 4 - Total to Pond

33 Reservoir 2.857 1 727 34,538 32 1085.22 17,034 Basin 4 - outflow

34 SCS Runoff 0.993 1 721 2,481 ------ ------ ------ Basin 4 - Bypass

35 Combine 3.590 1 725 37,019 33, 34 ------ ------ Basin 4 - Post

14-0001 hydro.gpw Return Period: 25 Year Thursday, 04 / 16 / 2015

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

37 SCS Runoff 3.794 1 717 7,962 ------ ------ ------ Basin 5 - onsite

38 SCS Runoff 2.954 1 717 6,263 ------ ------ ------ Basin 5 - offsite

39 Combine 6.747 1 717 14,225 37, 38 ------ ------ Basin 5 Total to Ex Pond

40 Reservoir 5.810 1 720 13,974 39 1086.41 2,699 Basin 5 - Outflow

42 SCS Runoff 47.66 1 720 115,480 ------ ------ ------ 5305 West Offsite Sub Basin

43 Combine 85.61 1 719 203,316 19, 26, 40,
42

------ ------ 5305 - Ex Church and offsite

44 Combine 68.63 1 720 163,976 20, 27, 40,
42,

------ ------ 5305 - Pre - church and offsite

45 Combine 62.11 1 721 214,803 24, 35, 40,
42,

------ ------ 5305 - Post - church and offsite

47 SCS Runoff 61.20 1 721 154,680 ------ ------ ------ West Culvert offsite basin

48 Combine 97.11 1 719 242,515 19, 26, 40,
47

------ ------ West culvert ex-church and offsite

49 Combine 75.96 1 721 254,002 24, 35, 40,
47,

------ ------ West culvert post- church and offsite

51 SCS Runoff 69.22 1 722 186,945 ------ ------ ------ East Culvert Offsite Basin

52 Combine 99.79 1 719 264,853 1, 51 ------ ------ East Culvert -Ex-church and offsite

53 Combine 83.14 1 722 275,801 12, 51, ------ ------ East Culvert - post - church and offsit

55 SCS Runoff 461.87 1 725 1,442,344 ------ ------ ------ Ex Church and Downstream

56 SCS Runoff 416.34 1 725 1,300,163 ------ ------ ------ Ex Downstream Basin w/o church

57 Combine 442.79 1 725 1,489,108 12, 15, 24,
35, 40, 56

------ ------ Ex. Downstream with Post-Church
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 44.08 1 717 90,996 ------ ------ ------ Basin 1 - Ex

2 SCS Runoff 22.73 1 718 46,197 ------ ------ ------ Basin 1 - Pre Onsite

3 SCS Runoff 0.174 1 717 365 ------ ------ ------ Basin 1 - Ex Offsite

4 Combine 22.91 1 718 46,562 2, 3 ------ ------ Basin 1 - Pre Study Pt

5 SCS Runoff 28.37 1 717 62,761 ------ ------ ------ Basin 1A - Onsite - To Pond 1A

6 SCS Runoff 2.908 1 717 6,676 ------ ------ ------ Basin 1 - Offsite-To Pond 1A

7 Combine 31.27 1 717 69,437 5, 6 ------ ------ Basin 1A -Total to Pond 1A

8 Reservoir 11.64 1 724 68,668 7 1086.72 33,367 Basin 1A - Outflow

9 SCS Runoff 6.830 1 717 16,677 ------ ------ ------ Basin 1B - pond

10 Reservoir 2.354 1 724 16,674 9 1075.04 7,047 Basin 1B - outflow

11 SCS Runoff 7.202 1 720 16,544 ------ ------ ------ Basin 1 - Bypass

12 Combine 19.89 1 722 101,886 8, 10, 11 ------ ------ Basin 1 - Post

14 SCS Runoff 0.472 1 718 981 ------ ------ ------ Basin 2 - Pre

15 SCS Runoff 0.472 1 718 981 ------ ------ ------ Basin 2 - Post

17 SCS Runoff 14.03 1 717 30,378 ------ ------ ------ Basin 3A - Ex

18 SCS Runoff 10.14 1 718 20,519 ------ ------ ------ Basin 3B - Ex

19 Combine 24.12 1 717 50,897 17, 18 ------ ------ Basin 3A & 3B Ex

20 SCS Runoff 12.24 1 718 24,869 ------ ------ ------ Basin 3 - Pre

21 SCS Runoff 20.57 1 717 47,210 ------ ------ ------ Basin 3 - Pond

22 Reservoir 6.598 1 724 47,204 21 1072.83 23,101 Basin 3 - Outlfow

23 SCS Runoff 3.472 1 720 8,011 ------ ------ ------ Basin 3 - bypass

24 Combine 9.404 1 723 55,216 22, 23 ------ ------ Basin 3 - Post

26 SCS Runoff 17.07 1 717 35,142 ------ ------ ------ Basin 4 - Ex

27 SCS Runoff 9.002 1 718 18,293 ------ ------ ------ Basin 4 - Pre

28 SCS Runoff 2.908 1 717 6,676 ------ ------ ------ Basin 4 - Offsite Ex

29 Combine 11.87 1 718 24,969 27, 28 ------ ------ Basin 4 Pre - Study Point

30 SCS Runoff 17.91 1 717 38,517 ------ ------ ------ Basin 4 - onsite pond

31 SCS Runoff 0.514 1 718 1,048 ------ ------ ------ Basin 4 - offsite post

32 Combine 18.42 1 717 39,565 30, 31 ------ ------ Basin 4 - Total to Pond

33 Reservoir 4.589 1 725 39,559 32 1085.78 19,045 Basin 4 - outflow

34 SCS Runoff 1.247 1 721 3,074 ------ ------ ------ Basin 4 - Bypass

35 Combine 5.600 1 724 42,633 33, 34 ------ ------ Basin 4 - Post
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

37 SCS Runoff 4.337 1 717 9,171 ------ ------ ------ Basin 5 - onsite

38 SCS Runoff 3.360 1 717 7,183 ------ ------ ------ Basin 5 - offsite

39 Combine 7.697 1 717 16,354 37, 38 ------ ------ Basin 5 Total to Ex Pond

40 Reservoir 7.255 1 719 16,103 39 1086.57 2,781 Basin 5 - Outflow

42 SCS Runoff 55.77 1 720 135,553 ------ ------ ------ 5305 West Offsite Sub Basin

43 Combine 100.76 1 719 237,695 19, 26, 40,
42

------ ------ 5305 - Ex Church and offsite

44 Combine 82.48 1 719 194,817 20, 27, 40,
42,

------ ------ 5305 - Pre - church and offsite

45 Combine 75.60 1 720 249,505 24, 35, 40,
42,

------ ------ 5305 - Post - church and offsite

47 SCS Runoff 71.86 1 721 182,030 ------ ------ ------ West Culvert offsite basin

48 Combine 114.59 1 719 284,172 19, 26, 40,
47

------ ------ West culvert ex-church and offsite

49 Combine 92.11 1 721 295,981 24, 35, 40,
47,

------ ------ West culvert post- church and offsite

51 SCS Runoff 80.35 1 722 217,826 ------ ------ ------ East Culvert Offsite Basin

52 Combine 116.02 1 719 308,822 1, 51 ------ ------ East Culvert -Ex-church and offsite

53 Combine 100.24 1 722 319,712 12, 51, ------ ------ East Culvert - post - church and offsit

55 SCS Runoff 543.46 1 725 1,697,385 ------ ------ ------ Ex Church and Downstream

56 SCS Runoff 489.88 1 725 1,530,062 ------ ------ ------ Ex Downstream Basin w/o church

57 Combine 526.02 1 725 1,746,880 12, 15, 24,
35, 40, 56

------ ------ Ex. Downstream with Post-Church
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 50.25 1 717 104,317 ------ ------ ------ Basin 1 - Ex

2 SCS Runoff 27.75 1 718 55,994 ------ ------ ------ Basin 1 - Pre Onsite

3 SCS Runoff 0.197 1 717 416 ------ ------ ------ Basin 1 - Ex Offsite

4 Combine 27.94 1 718 56,410 2, 3 ------ ------ Basin 1 - Pre Study Pt

5 SCS Runoff 31.52 1 717 70,256 ------ ------ ------ Basin 1A - Onsite - To Pond 1A

6 SCS Runoff 3.214 1 717 7,424 ------ ------ ------ Basin 1 - Offsite-To Pond 1A

7 Combine 34.73 1 717 77,680 5, 6 ------ ------ Basin 1A -Total to Pond 1A

8 Reservoir 15.57 1 723 76,769 7 1087.21 35,983 Basin 1A - Outflow

9 SCS Runoff 7.516 1 717 18,400 ------ ------ ------ Basin 1B - pond

10 Reservoir 3.257 1 723 18,398 9 1075.36 7,519 Basin 1B - outflow

11 SCS Runoff 8.768 1 720 19,980 ------ ------ ------ Basin 1 - Bypass

12 Combine 26.47 1 722 115,146 8, 10, 11 ------ ------ Basin 1 - Post

14 SCS Runoff 0.590 1 718 1,208 ------ ------ ------ Basin 2 - Pre

15 SCS Runoff 0.590 1 718 1,208 ------ ------ ------ Basin 2 - Post

17 SCS Runoff 15.67 1 717 34,180 ------ ------ ------ Basin 3A - Ex

18 SCS Runoff 11.75 1 718 23,882 ------ ------ ------ Basin 3B - Ex

19 Combine 27.38 1 717 58,062 17, 18 ------ ------ Basin 3A & 3B Ex

20 SCS Runoff 14.94 1 718 30,143 ------ ------ ------ Basin 3 - Pre

21 SCS Runoff 22.73 1 717 52,501 ------ ------ ------ Basin 3 - Pond

22 Reservoir 8.982 1 724 52,496 21 1073.42 24,902 Basin 3 - Outlfow

23 SCS Runoff 4.249 1 720 9,710 ------ ------ ------ Basin 3 - bypass

24 Combine 12.56 1 722 62,206 22, 23 ------ ------ Basin 3 - Post

26 SCS Runoff 19.51 1 717 40,369 ------ ------ ------ Basin 4 - Ex

27 SCS Runoff 10.99 1 718 22,173 ------ ------ ------ Basin 4 - Pre

28 SCS Runoff 3.214 1 717 7,424 ------ ------ ------ Basin 4 - Offsite Ex

29 Combine 14.16 1 718 29,597 27, 28 ------ ------ Basin 4 Pre - Study Point

30 SCS Runoff 20.03 1 717 43,413 ------ ------ ------ Basin 4 - onsite pond

31 SCS Runoff 0.591 1 718 1,212 ------ ------ ------ Basin 4 - offsite post

32 Combine 20.62 1 717 44,625 30, 31 ------ ------ Basin 4 - Total to Pond

33 Reservoir 8.312 1 724 44,619 32 1086.27 20,668 Basin 4 - outflow

34 SCS Runoff 1.514 1 721 3,700 ------ ------ ------ Basin 4 - Bypass

35 Combine 9.670 1 723 48,319 33, 34 ------ ------ Basin 4 - Post
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

37 SCS Runoff 4.879 1 717 10,393 ------ ------ ------ Basin 5 - onsite

38 SCS Runoff 3.766 1 717 8,111 ------ ------ ------ Basin 5 - offsite

39 Combine 8.645 1 717 18,503 37, 38 ------ ------ Basin 5 Total to Ex Pond

40 Reservoir 8.045 1 719 18,252 39 1086.76 2,880 Basin 5 - Outflow

42 SCS Runoff 63.96 1 720 156,038 ------ ------ ------ 5305 West Offsite Sub Basin

43 Combine 114.96 1 718 272,721 19, 26, 40,
42

------ ------ 5305 - Ex Church and offsite

44 Combine 95.83 1 719 226,605 20, 27, 40,
42,

------ ------ 5305 - Pre - church and offsite

45 Combine 90.57 1 721 284,814 24, 35, 40,
42,

------ ------ 5305 - Post - church and offsite

47 SCS Runoff 82.64 1 721 209,984 ------ ------ ------ West Culvert offsite basin

48 Combine 131.14 1 719 326,668 19, 26, 40,
47

------ ------ West culvert ex-church and offsite

49 Combine 109.83 1 721 338,761 24, 35, 40,
47,

------ ------ West culvert post- church and offsite

51 SCS Runoff 91.53 1 722 249,212 ------ ------ ------ East Culvert Offsite Basin

52 Combine 132.34 1 719 353,529 1, 51 ------ ------ East Culvert -Ex-church and offsite

53 Combine 118.00 1 722 364,358 12, 51, ------ ------ East Culvert - post - church and offsit

55 SCS Runoff 626.09 1 725 1,958,038 ------ ------ ------ Ex Church and Downstream

56 SCS Runoff 564.37 1 725 1,765,025 ------ ------ ------ Ex Downstream Basin w/o church

57 Combine 612.58 1 724 2,010,158 12, 15, 24,
35, 40, 56

------ ------ Ex. Downstream with Post-Church
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Hyd. No. 2

Basin 1 - Pre Onsite

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  8.00 0.00 0.00

Travel Time (min) = 0.62 + 0.00 + 0.00 = 0.62

Shallow Concentrated Flow
Flow length (ft) =  238.00 0.00 0.00
Watercourse slope (%) =  4.60 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =4.36 0.00 0.00

Travel Time (min) = 0.91 + 0.00 + 0.00 = 0.91

Channel Flow
X sectional flow area (sqft) =  7.40 0.00 0.00
Wetted perimeter (ft) =  13.80 0.00 0.00
Channel slope (%) =  4.80 0.00 0.00
Manning's n-value =  0.045 0.015 0.015
Velocity (ft/s) =4.78

0.00
0.00

Flow length (ft) ({0})672.0 0.0 0.0

Travel Time (min) = 2.34 + 0.00 + 0.00 = 2.34

Total Travel Time, Tc .............................................................................. 3.87 min
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Hyd. No. 14

Basin 2 - Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  62.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  16.00 0.00 0.00

Travel Time (min) = 5.65 + 0.00 + 0.00 = 5.65

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 5.65 min



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 20

Basin 3 - Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  3.50 0.00 0.00

Travel Time (min) = 0.86 + 0.00 + 0.00 = 0.86

Shallow Concentrated Flow
Flow length (ft) =  328.00 0.00 0.00
Watercourse slope (%) =  5.20 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =4.64 0.00 0.00

Travel Time (min) = 1.18 + 0.00 + 0.00 = 1.18

Channel Flow
X sectional flow area (sqft) =  1.80 0.00 0.00
Wetted perimeter (ft) =  4.70 0.00 0.00
Channel slope (%) =  8.30 0.00 0.00
Manning's n-value =  0.024 0.015 0.015
Velocity (ft/s) =9.40

0.00
0.00

Flow length (ft) ({0})72.0 0.0 0.0

Travel Time (min) = 0.13 + 0.00 + 0.00 = 0.13

Total Travel Time, Tc .............................................................................. 2.16 min
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Hyd. No. 26

Basin 4 - Ex

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  6.50 0.00 0.00

Travel Time (min) = 0.67 + 0.00 + 0.00 = 0.67

Shallow Concentrated Flow
Flow length (ft) =  454.00 113.00 0.00
Watercourse slope (%) =  3.50 12.40 0.00
Surface description =  Paved Unpaved Paved
Average velocity (ft/s) =3.80 5.68 0.00

Travel Time (min) = 1.99 + 0.33 + 0.00 = 2.32

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 2.99 min
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Hyd. No. 33

Basin 5 - onsite

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  55.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  27.00 0.00 0.00

Travel Time (min) = 4.16 + 0.00 + 0.00 = 4.16

Shallow Concentrated Flow
Flow length (ft) =  144.00 0.00 0.00
Watercourse slope (%) =  6.90 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =5.34 0.00 0.00

Travel Time (min) = 0.45 + 0.00 + 0.00 = 0.45

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 4.61 min
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Hyd. No. 34

Basin 5 - offsite

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  11.00 0.00 0.00

Travel Time (min) = 0.31 + 0.00 + 0.00 = 0.31

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  1.23 0.00 0.00
Wetted perimeter (ft) =  3.90 0.00 0.00
Channel slope (%) =  7.80 0.00 0.00
Manning's n-value =  0.024 0.015 0.015
Velocity (ft/s) =8.00

0.00
0.00

Flow length (ft) ({0})245.0 0.0 0.0

Travel Time (min) = 0.51 + 0.00 + 0.00 = 0.51

Total Travel Time, Tc .............................................................................. 0.82 min
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Hyd. No. 5

Basin 1A Onsite - To Pond 1A

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  9.50 0.00 0.00

Travel Time (min) = 0.58 + 0.00 + 0.00 = 0.58

Shallow Concentrated Flow
Flow length (ft) =  325.00 0.00 0.00
Watercourse slope (%) =  4.90 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =4.50 0.00 0.00

Travel Time (min) = 1.20 + 0.00 + 0.00 = 1.20

Channel Flow
X sectional flow area (sqft) =  6.00 0.00 0.00
Wetted perimeter (ft) =  8.00 0.00 0.00
Channel slope (%) =  0.50 0.00 0.00
Manning's n-value =  0.024 0.015 0.015
Velocity (ft/s) =3.62

0.00
0.00

Flow length (ft) ({0})210.0 0.0 0.0

Travel Time (min) = 0.97 + 0.00 + 0.00 = 0.97

Total Travel Time, Tc .............................................................................. 2.75 min
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Hyd. No. 9

Basin 1B - pond

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 1.42 + 0.00 + 0.00 = 1.42

Shallow Concentrated Flow
Flow length (ft) =  210.00 0.00 0.00
Watercourse slope (%) =  1.90 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =2.80 0.00 0.00

Travel Time (min) = 1.25 + 0.00 + 0.00 = 1.25

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 2.66 min
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Hyd. No. 11

Basin 1 - Bypass

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  23.00 0.00 0.00

Travel Time (min) = 7.16 + 0.00 + 0.00 = 7.16

Shallow Concentrated Flow
Flow length (ft) =  368.00 0.00 0.00
Watercourse slope (%) =  5.20 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.68 0.00 0.00

Travel Time (min) = 1.67 + 0.00 + 0.00 = 1.67

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 8.83 min
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Hyd. No. 15

Basin 2 - Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  62.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  16.00 0.00 0.00

Travel Time (min) = 5.65 + 0.00 + 0.00 = 5.65

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 5.60 min



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 21

Basin 3 - Pond

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  3.50 0.00 0.00

Travel Time (min) = 0.86 + 0.00 + 0.00 = 0.86

Shallow Concentrated Flow
Flow length (ft) =  239.00 0.00 0.00
Watercourse slope (%) =  4.60 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =4.36 0.00 0.00

Travel Time (min) = 0.91 + 0.00 + 0.00 = 0.91

Channel Flow
X sectional flow area (sqft) =  6.00 0.00 0.00
Wetted perimeter (ft) =  8.00 0.00 0.00
Channel slope (%) =  0.50 0.00 0.00
Manning's n-value =  0.024 0.015 0.015
Velocity (ft/s) =3.62

0.00
0.00

Flow length (ft) ({0})180.0 0.0 0.0

Travel Time (min) = 0.83 + 0.00 + 0.00 = 0.83

Total Travel Time, Tc .............................................................................. 2.60 min
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Hyd. No. 23

Basin 3 - bypass

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  15.00 0.00 0.00

Travel Time (min) = 8.49 + 0.00 + 0.00 = 8.49

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 8.49 min
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Hyd. No. 28

Basin 4 - Pond

Description A B C Totals

Sheet Flow
Manning's n-value =  0.011 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  10.00 0.00 0.00

Travel Time (min) = 0.56 + 0.00 + 0.00 = 0.56

Shallow Concentrated Flow
Flow length (ft) =  180.00 0.00 0.00
Watercourse slope (%) =  6.10 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =5.02 0.00 0.00

Travel Time (min) = 0.60 + 0.00 + 0.00 = 0.60

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 1.16 min



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 30

Basin 4 - Bypass

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  113.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  12.40 0.00 0.00

Travel Time (min) = 10.11 + 0.00 + 0.00 = 10.11

Shallow Concentrated Flow
Flow length (ft) =  0.00 0.00 0.00
Watercourse slope (%) =  0.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =0.00 0.00 0.00

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 10.11 min
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Hyd. No. 38

5305 West Offsite Sub Basin

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  85.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  5.90 0.00 0.00

Travel Time (min) = 7.20 + 0.00 + 0.00 = 7.20

Shallow Concentrated Flow
Flow length (ft) =  250.00 145.00 0.00
Watercourse slope (%) =  1.20 6.90 0.00
Surface description =  Paved Unpaved Paved
Average velocity (ft/s) =2.23 4.24 0.00

Travel Time (min) = 1.87 + 0.57 + 0.00 = 2.44

Channel Flow
X sectional flow area (sqft) =  1.20 6.20 0.00
Wetted perimeter (ft) =  3.90 9.50 0.00
Channel slope (%) =  8.50 6.00 0.00
Manning's n-value =  0.024 0.045 0.015
Velocity (ft/s) =8.22

6.09
0.00

Flow length (ft) ({0})275.0 485.0 0.0

Travel Time (min) = 0.56 + 1.33 + 0.00 = 1.88

Total Travel Time, Tc .............................................................................. 11.52 min
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Hyd. No. 43

West Culvert offsite

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  85.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  5.90 0.00 0.00

Travel Time (min) = 7.20 + 0.00 + 0.00 = 7.20

Shallow Concentrated Flow
Flow length (ft) =  250.00 145.00 0.00
Watercourse slope (%) =  1.20 6.90 0.00
Surface description =  Paved Unpaved Paved
Average velocity (ft/s) =2.23 4.24 0.00

Travel Time (min) = 1.87 + 0.57 + 0.00 = 2.44

Channel Flow
X sectional flow area (sqft) =  1.20 6.20 6.20
Wetted perimeter (ft) =  3.90 9.50 9.50
Channel slope (%) =  8.50 6.00 6.00
Manning's n-value =  0.024 0.045 0.045
Velocity (ft/s) =8.22

6.09
6.09

Flow length (ft) ({0})275.0 485.0 260.0

Travel Time (min) = 0.56 + 1.33 + 0.71 = 2.60

Total Travel Time, Tc .............................................................................. 12.20 min
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Hyd. No. 47

East Offsite Basin

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  14.00 0.00 0.00

Travel Time (min) = 8.73 + 0.00 + 0.00 = 8.73

Shallow Concentrated Flow
Flow length (ft) =  855.00 0.00 0.00
Watercourse slope (%) =  5.70 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.85 0.00 0.00

Travel Time (min) = 3.70 + 0.00 + 0.00 = 3.70

Channel Flow
X sectional flow area (sqft) =  7.40 0.00 0.00
Wetted perimeter (ft) =  13.80 0.00 0.00
Channel slope (%) =  4.80 0.00 0.00
Manning's n-value =  0.045 0.015 0.015
Velocity (ft/s) =4.78

0.00
0.00

Flow length (ft) ({0})525.0 0.0 0.0

Travel Time (min) = 1.83 + 0.00 + 0.00 = 1.83

Total Travel Time, Tc .............................................................................. 14.26 min
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Hyd. No. 51

Ex Church and Downstream

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  4.08 0.00 0.00
Land slope (%) =  14.00 0.00 0.00

Travel Time (min) = 8.73 + 0.00 + 0.00 = 8.73

Shallow Concentrated Flow
Flow length (ft) =  855.00 0.00 0.00
Watercourse slope (%) =  5.70 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.85 0.00 0.00

Travel Time (min) = 3.70 + 0.00 + 0.00 = 3.70

Channel Flow
X sectional flow area (sqft) =  7.40 26.60 0.00
Wetted perimeter (ft) =  13.80 17.70 0.00
Channel slope (%) =  4.80 2.50 0.00
Manning's n-value =  0.045 0.040 0.015
Velocity (ft/s) =4.78

7.74
0.00

Flow length (ft) ({0})525.0 2440.0 0.0

Travel Time (min) = 1.83 + 5.26 + 0.00 = 7.09

Total Travel Time, Tc .............................................................................. 19.52 min

















































































































































































 

Appendix F Storm Sewer Computer Model Data 

• Sandell Drive Culvert Plan 

• Sandell Drive Culvert Pre 100 yr 

• Sandell Drive Culvert Post 100 yr 

 

Discussion: 

Eastern Culvert 

The initial results of a computer model analysis indicates that for the 

East Culvert, the existing 100 Year peak storm runoff overflows the 

existing culvert. However, with the system is modeled using the 

proposed stormwater detention ponds, the runoff rate is reduced 

such that the 100 year storm no longer tops over the culvert. 

 

Western Culvert 

The initial results of a computer model analysis indicates that for the 

West Culvert, the existing 100 Year peak storm runoff overflows the 

existing culvert. When the improved stormwater detention systems 

on the church are added to the computer model, the runoff rate is 

significantly reduced, but the culvert still is projected to overtop 

during a 100 year storm event.    

  



Andrew
Text Box
Eastern Culvert
Sandell Drive
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Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Apr 15 2015

eastern culvert

Invert Elev Dn (ft) =  1018.27
Pipe Length (ft) =  101.00
Slope (%) =  3.96
Invert Elev Up (ft) =  1022.27
Rise (in) =  36.0
Shape =  Circular
Span (in) =  36.0
No. Barrels =  1
n-Value =  0.024
Culvert Type =  Circular Corrugate Metal Pipe
Culvert Entrance =  Headwall
Coeff. K,M,c,Y,k =  0.0078, 2, 0.0379, 0.69, 0.5

Embankment
Top Elevation (ft) =  1036.00
Top Width (ft) =  30.00
Crest Width (ft) =  30.00

Calculations
Qmin (cfs) =  132.00
Qmax (cfs) =  132.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  132.00
Qpipe (cfs) =  125.25
Qovertop (cfs) =  6.75
Veloc Dn (ft/s) =  17.74
Veloc Up (ft/s) =  17.72
HGL Dn (ft) =  1021.25
HGL Up (ft) =  1032.98
Hw Elev (ft) =  1036.18
Hw/D (ft) =  4.64
Flow Regime =  Inlet Control
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eastern culvert

Invert Elev Dn (ft) =  1018.27
Pipe Length (ft) =  101.00
Slope (%) =  3.96
Invert Elev Up (ft) =  1022.27
Rise (in) =  36.0
Shape =  Circular
Span (in) =  36.0
No. Barrels =  1
n-Value =  0.024
Culvert Type =  Circular Corrugate Metal Pipe
Culvert Entrance =  Headwall
Coeff. K,M,c,Y,k =  0.0078, 2, 0.0379, 0.69, 0.5

Embankment
Top Elevation (ft) =  1036.00
Top Width (ft) =  30.00
Crest Width (ft) =  30.00

Calculations
Qmin (cfs) =  118.00
Qmax (cfs) =  118.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  118.00
Qpipe (cfs) =  118.00
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  16.72
Veloc Up (ft/s) =  16.69
HGL Dn (ft) =  1021.24
HGL Up (ft) =  1031.62
Hw Elev (ft) =  1034.84
Hw/D (ft) =  4.19
Flow Regime =  Inlet Control



Andrew
Text Box
Western Culvert
Sandell Drive



Culvert Report
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western culvert

Invert Elev Dn (ft) =  1028.74
Pipe Length (ft) =  98.00
Slope (%) =  4.32
Invert Elev Up (ft) =  1032.97
Rise (in) =  36.0
Shape =  Circular
Span (in) =  36.0
No. Barrels =  1
n-Value =  0.024
Culvert Type =  Circular Corrugate Metal Pipe
Culvert Entrance =  Headwall
Coeff. K,M,c,Y,k =  0.0078, 2, 0.0379, 0.69, 0.5

Embankment
Top Elevation (ft) =  1041.50
Top Width (ft) =  30.00
Crest Width (ft) =  30.00

Calculations
Qmin (cfs) =  131.00
Qmax (cfs) =  131.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  131.00
Qpipe (cfs) =  96.36
Qovertop (cfs) =  34.64
Veloc Dn (ft/s) =  13.70
Veloc Up (ft/s) =  13.63
HGL Dn (ft) =  1031.68
HGL Up (ft) =  1038.32
Hw Elev (ft) =  1042.02
Hw/D (ft) =  3.02
Flow Regime =  Inlet Control
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western culvert

Invert Elev Dn (ft) =  1028.74
Pipe Length (ft) =  98.00
Slope (%) =  4.32
Invert Elev Up (ft) =  1032.97
Rise (in) =  36.0
Shape =  Circular
Span (in) =  36.0
No. Barrels =  1
n-Value =  0.024
Culvert Type =  Circular Corrugate Metal Pipe
Culvert Entrance =  Headwall
Coeff. K,M,c,Y,k =  0.0078, 2, 0.0379, 0.69, 0.5

Embankment
Top Elevation (ft) =  1041.50
Top Width (ft) =  30.00
Crest Width (ft) =  30.00

Calculations
Qmin (cfs) =  110.00
Qmax (cfs) =  110.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  110.00
Qpipe (cfs) =  94.90
Qovertop (cfs) =  15.10
Veloc Dn (ft/s) =  13.50
Veloc Up (ft/s) =  13.43
HGL Dn (ft) =  1031.68
HGL Up (ft) =  1038.11
Hw Elev (ft) =  1041.81
Hw/D (ft) =  2.95
Flow Regime =  Inlet Control



Appendix G Outlet Control Structure Information 

• O.C.S. Construction Detail 

• Detention Pond Model 

• 100 year overflow analysis 
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Pond No. 1 -  Pond 1A

Pond Data

UG Chambers -Invert elev. = 1080.00 ft,  Rise x Span = 8.00 x 8.00 ft,  Barrel Len = 275.00 ft,  No. Barrels = 3,  Slope = 0.50%,  Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1080.00 n/a 0 0
0.94 1080.94 n/a 711 711
1.88 1081.88 n/a 3,269 3,981
2.81 1082.81 n/a 4,922 8,902
3.75 1083.75 n/a 5,742 14,644
4.69 1084.69 n/a 6,101 20,746
5.63 1085.63 n/a 6,096 26,842
6.56 1086.56 n/a 5,740 32,582
7.50 1087.50 n/a 4,923 37,505
8.44 1088.44 n/a 3,262 40,767
9.38 1089.38 n/a 710 41,477

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 2.00 3.00 0.00

Span (in) =  24.00 2.00 3.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  1080.00 1080.00 1083.00 0.00

Length (ft) =  50.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  1.00 4.00 0.00 0.00

Crest El. (ft) =  1084.50 1087.50 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect Rect --- ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1080.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.94 711 1080.94 0.09 ic 0.09 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.095
1.88 3,981 1081.88 0.15 ic 0.14 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.138
2.81 8,902 1082.81 0.18 ic 0.17 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.171
3.75 14,644 1083.75 0.38 ic 0.20 ic 0.19 ic --- 0.00 0.00 --- --- --- --- 0.383
4.69 20,746 1084.69 0.78 ic 0.22 ic 0.30 ic --- 0.27 0.00 --- --- --- --- 0.784
5.63 26,842 1085.63 4.58 ic 0.23 ic 0.37 ic --- 3.97 0.00 --- --- --- --- 4.575
6.56 32,582 1086.56 10.54 oc 0.24 ic 0.44 ic --- 9.86 0.00 --- --- --- --- 10.54
7.50 37,505 1087.50 18.03 oc 0.23 ic 0.49 ic --- 17.30 0.00 --- --- --- --- 18.03
8.44 40,767 1088.44 34.99 ic 0.15 ic 0.34 ic --- 22.40 s 12.09 --- --- --- --- 34.98
9.38 41,477 1089.38 42.31 ic 0.08 ic 0.18 ic --- 17.88 s 24.17 s --- --- --- --- 42.31
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Pond No. 2 -  Pond 1B

Pond Data

UG Chambers -Invert elev. = 1070.00 ft,  Rise x Span = 6.00 x 6.00 ft,  Barrel Len = 150.00 ft,  No. Barrels = 2,  Slope = 0.50%,  Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1070.00 n/a 0 0
0.68 1070.68 n/a 194 194
1.35 1071.35 n/a 716 910
2.03 1072.03 n/a 996 1,905
2.70 1072.70 n/a 1,136 3,041
3.38 1073.38 n/a 1,202 4,243
4.05 1074.05 n/a 1,202 5,444
4.72 1074.72 n/a 1,137 6,582
5.40 1075.40 n/a 994 7,575
6.08 1076.07 n/a 716 8,291
6.75 1076.75 n/a 193 8,484

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 2.00 3.00 0.00

Span (in) =  18.00 2.00 3.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  1070.00 1070.00 1072.50 0.00

Length (ft) =  20.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  0.50 3.50 0.00 0.00

Crest El. (ft) =  1074.00 1076.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect Rect --- ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1070.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.68 194 1070.68 0.08 ic 0.08 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.078
1.35 910 1071.35 0.12 ic 0.12 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.115
2.03 1,905 1072.03 0.14 ic 0.14 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.143
2.70 3,041 1072.70 0.23 ic 0.17 ic 0.06 ic --- 0.00 0.00 --- --- --- --- 0.230
3.38 4,243 1073.38 0.41 ic 0.19 ic 0.20 ic --- 0.00 0.00 --- --- --- --- 0.390
4.05 5,444 1074.05 0.52 ic 0.20 ic 0.28 ic --- 0.02 0.00 --- --- --- --- 0.504
4.72 6,582 1074.72 1.59 ic 0.21 ic 0.34 ic --- 1.03 0.00 --- --- --- --- 1.585
5.40 7,575 1075.40 3.41 oc 0.22 ic 0.39 ic --- 2.76 0.00 --- --- --- --- 3.372
6.08 8,291 1076.07 5.88 oc 0.22 ic 0.44 ic --- 4.98 0.24 --- --- --- --- 5.876
6.75 8,484 1076.75 15.68 ic 0.17 ic 0.38 ic --- 7.56 s 7.57 --- --- --- --- 15.68
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Pond No. 3 -  Pond 3

Pond Data

UG Chambers -Invert elev. = 1066.00 ft,  Rise x Span = 8.00 x 8.00 ft,  Barrel Len = 180.00 ft,  No. Barrels = 3,  Slope = 0.50%,  Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1066.00 n/a 0 0
0.89 1066.89 n/a 666 666
1.78 1067.78 n/a 2,332 2,997
2.67 1068.67 n/a 3,170 6,168
3.56 1069.56 n/a 3,604 9,772
4.45 1070.45 n/a 3,807 13,579
5.34 1071.34 n/a 3,805 17,384
6.23 1072.23 n/a 3,607 20,991
7.12 1073.12 n/a 3,164 24,155
8.01 1074.01 n/a 2,330 26,485
8.90 1074.90 n/a 664 27,149

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 2.00 3.00 0.00

Span (in) =  18.00 2.00 3.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  1066.00 1066.00 1069.00 0.00

Length (ft) =  100.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  0.50 6.50 0.00 0.00

Crest El. (ft) =  1070.50 1073.50 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect Rect --- ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1066.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.89 666 1066.89 0.10 ic 0.09 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.092
1.78 2,997 1067.78 0.14 ic 0.13 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.134
2.67 6,168 1068.67 0.17 ic 0.17 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.166
3.56 9,772 1069.56 0.36 ic 0.19 ic 0.16 ic --- 0.00 0.00 --- --- --- --- 0.347
4.45 13,579 1070.45 0.49 ic 0.21 ic 0.27 ic --- 0.00 0.00 --- --- --- --- 0.486
5.34 17,384 1071.34 1.90 ic 0.23 ic 0.35 ic --- 1.28 0.00 --- --- --- --- 1.862
6.23 20,991 1072.23 4.50 ic 0.24 ic 0.42 ic --- 3.79 0.00 --- --- --- --- 4.445
7.12 24,155 1073.12 7.78 ic 0.25 ic 0.47 ic --- 7.06 0.00 --- --- --- --- 7.780
8.01 26,485 1074.01 18.15 oc 0.15 ic 0.34 ic --- 9.77 s 7.88 --- --- --- --- 18.15
8.90 27,149 1074.90 22.40 oc 0.04 ic 0.09 ic --- 4.84 s 17.43 s --- --- --- --- 22.40



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 04 / 15 / 2015

Pond No. 4 -  Pond 4

Pond Data

UG Chambers -Invert elev. = 1080.00 ft,  Rise x Span = 7.00 x 7.00 ft,  Barrel Len = 150.00 ft,  No. Barrels = 4,  Slope = 0.50%,  Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1080.00 n/a 0 0
0.77 1080.78 n/a 585 585
1.55 1081.55 n/a 1,998 2,583
2.33 1082.32 n/a 2,691 5,274
3.10 1083.10 n/a 3,057 8,331
3.88 1083.88 n/a 3,219 11,550
4.65 1084.65 n/a 3,225 14,775
5.43 1085.43 n/a 3,055 17,829
6.20 1086.20 n/a 2,685 20,515
6.97 1086.97 n/a 1,996 22,511
7.75 1087.75 n/a 584 23,095

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 2.00 3.00 0.00

Span (in) =  24.00 2.00 3.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  1080.00 1080.00 1082.50 0.00

Length (ft) =  20.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  0.50 4.50 0.00 0.00

Crest El. (ft) =  1084.00 1086.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect Rect --- ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1080.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.77 585 1080.78 0.09 ic 0.09 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.085
1.55 2,583 1081.55 0.13 ic 0.12 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.125
2.33 5,274 1082.32 0.16 ic 0.15 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.155
3.10 8,331 1083.10 0.35 ic 0.18 ic 0.16 ic --- 0.00 0.00 --- --- --- --- 0.341
3.88 11,550 1083.88 0.48 ic 0.20 ic 0.26 ic --- 0.00 0.00 --- --- --- --- 0.464
4.65 14,775 1084.65 1.42 ic 0.21 ic 0.34 ic --- 0.87 0.00 --- --- --- --- 1.423
5.43 17,829 1085.43 3.47 oc 0.22 ic 0.40 ic --- 2.83 0.00 --- --- --- --- 3.453
6.20 20,515 1086.20 7.50 oc 0.23 ic 0.45 ic --- 5.43 1.34 --- --- --- --- 7.445
6.97 22,511 1086.97 23.61 ic 0.20 ic 0.44 ic --- 8.54 14.43 --- --- --- --- 23.61
7.75 23,095 1087.75 36.81 ic 0.10 ic 0.21 ic --- 7.71 s 28.79 s --- --- --- --- 36.81



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 04 / 15 / 2015

Pond No. 5 -  Basin 5 Pond

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1081.50 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1081.00 500 0 0
1.00 1082.00 500 500 500
2.00 1083.00 500 500 1,000
3.00 1084.00 500 500 1,500
4.00 1085.00 500 500 2,000
5.00 1086.00 500 500 2,500
6.00 1087.00 500 500 3,000

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  12.00 8.00 0.00 0.00

Span (in) =  12.00 8.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  1081.40 1081.50 0.00 0.00

Length (ft) =  25.00 0.00 0.00 0.00

Slope (%) =  2.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  4.00 0.00 0.00 0.00

Crest El. (ft) =  1086.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1081.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
1.00 500 1082.00 0.62 ic 0.62 ic --- --- 0.00 --- --- --- --- --- 0.622
2.00 1,000 1083.00 1.61 ic 1.61 ic --- --- 0.00 --- --- --- --- --- 1.610
3.00 1,500 1084.00 2.23 ic 2.22 ic --- --- 0.00 --- --- --- --- --- 2.225
4.00 2,000 1085.00 2.70 ic 2.70 ic --- --- 0.00 --- --- --- --- --- 2.704
5.00 2,500 1086.00 3.11 ic 3.11 ic --- --- 0.00 --- --- --- --- --- 3.110
6.00 3,000 1087.00 8.40 ic 0.69 ic --- --- 7.71 s --- --- --- --- --- 8.396



100 year overflow analysis: Pond 1A 

1. The pond was modeled with all the orifice and lower weirs 

clogged 

2. The hydrograph indicates that the overflow ponds up to 

elevation 1087.98, which is still within the storage area of the 

outlet control structure and below the top of pipe elevation 

1089.38 and within the overflow weir opening. 

3. The outlet pipe is size to a capacity of 31.99 CFS and the 

overflow rate is 25.79 CFS, so the proposed pipe has capacity. 

  



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 04 / 16 / 2015

Pond No. 7 -  Pond 1A overflow

Pond Data

UG Chambers -Invert elev. = 1080.00 ft,  Rise x Span = 8.00 x 8.00 ft,  Barrel Len = 275.00 ft,  No. Barrels = 3,  Slope = 0.50%,  Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1080.00 n/a 0 0
0.94 1080.94 n/a 711 711
1.88 1081.88 n/a 3,269 3,981
2.81 1082.81 n/a 4,922 8,902
3.75 1083.75 n/a 5,742 14,644
4.69 1084.69 n/a 6,101 20,746
5.63 1085.63 n/a 6,096 26,842
6.56 1086.56 n/a 5,740 32,582
7.50 1087.50 n/a 4,923 37,505
8.44 1088.44 n/a 3,262 40,767
9.38 1089.38 n/a 710 41,477

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 Inactive Inactive 0.00

Span (in) =  24.00 2.00 3.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  1080.00 1080.00 1083.00 0.00

Length (ft) =  50.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  1.00 4.00 0.00 0.00

Crest El. (ft) =  1084.50 1087.50 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect Rect --- ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1080.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.94 711 1080.94 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.88 3,981 1081.88 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
2.81 8,902 1082.81 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
3.75 14,644 1083.75 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
4.69 20,746 1084.69 0.27 ic 0.00 0.00 --- 0.27 0.00 --- --- --- --- 0.270
5.63 26,842 1085.63 4.03 ic 0.00 0.00 --- 3.97 0.00 --- --- --- --- 3.973
6.56 32,582 1086.56 9.96 oc 0.00 0.00 --- 9.86 0.00 --- --- --- --- 9.864
7.50 37,505 1087.50 17.30 oc 0.00 0.00 --- 17.30 0.00 --- --- --- --- 17.30
8.44 40,767 1088.44 34.74 ic 0.00 0.00 --- 22.65 s 12.09 --- --- --- --- 34.74
9.38 41,477 1089.38 42.29 ic 0.00 0.00 --- 17.99 s 24.30 s --- --- --- --- 42.28



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 04 / 16 / 2015

Hyd. No. 65

Pond 1A -Overflow

Hydrograph type =  Reservoir Peak discharge =  25.79 cfs
Storm frequency =  100 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  77,674 cuft
Inflow hyd. No. =  7 - Basin 1A -Total to Pond 1AMax. Elevation =  1087.98 ft
Reservoir name =  Pond 1A overflow Max. Storage =  39,137 cuft

Storage Indication method used.  Wet pond routing start elevation = 1084.50 ft.
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Q (cfs)

0.00 0.00

5.00 5.00
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15.00 15.00

20.00 20.00

25.00 25.00

30.00 30.00

35.00 35.00

Q (cfs)

Time (hrs)

Pond 1A -Overflow

Hyd. No. 65 -- 100 Year

Hyd No. 65 Hyd No. 7 Total storage used = 39,137 cuft





100 year overflow analysis: Pond 1B 

1. The pond was modeled with all the orifice and lower weirs 

clogged 

2. The hydrograph indicates that the overflow ponds up to 

elevation 1076.31, which is still within the storage area of the 

outlet control structure and below the top of pipe elevation 

1076.75 and within the overflow weir opening. 

3. The outlet pipe is size to a capacity of 14.85 CFS and the 

overflow rate is 7.3 CFS, so the proposed pipe has capacity. 

  



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 04 / 16 / 2015

Pond No. 8 -  Pond 1B overflow

Pond Data

UG Chambers -Invert elev. = 1070.00 ft,  Rise x Span = 6.00 x 6.00 ft,  Barrel Len = 150.00 ft,  No. Barrels = 2,  Slope = 0.50%,  Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1070.00 n/a 0 0
0.68 1070.68 n/a 194 194
1.35 1071.35 n/a 716 910
2.03 1072.03 n/a 996 1,905
2.70 1072.70 n/a 1,136 3,041
3.38 1073.38 n/a 1,202 4,243
4.05 1074.05 n/a 1,202 5,444
4.73 1074.72 n/a 1,137 6,582
5.40 1075.40 n/a 994 7,575
6.08 1076.07 n/a 716 8,291
6.75 1076.75 n/a 193 8,484

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 Inactive Inactive 0.00

Span (in) =  18.00 2.00 3.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  1070.00 1070.00 1072.50 0.00

Length (ft) =  20.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  0.50 3.50 0.00 0.00

Crest El. (ft) =  1074.00 1076.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect Rect --- ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1070.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.68 194 1070.68 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.35 910 1071.35 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
2.03 1,905 1072.03 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
2.70 3,041 1072.70 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
3.38 4,243 1073.38 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
4.05 5,444 1074.05 0.02 ic 0.00 0.00 --- 0.02 0.00 --- --- --- --- 0.019
4.73 6,582 1074.72 1.06 ic 0.00 0.00 --- 1.03 0.00 --- --- --- --- 1.028
5.40 7,575 1075.40 2.77 oc 0.00 0.00 --- 2.76 0.00 --- --- --- --- 2.758
6.08 8,291 1076.07 5.22 oc 0.00 0.00 --- 4.98 0.24 --- --- --- --- 5.216
6.75 8,484 1076.75 15.16 ic 0.00 0.00 --- 7.59 7.57 --- --- --- --- 15.16



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 04 / 16 / 2015

Hyd. No. 66

Pond 1B-Overflow

Hydrograph type =  Reservoir Peak discharge =  7.289 cfs
Storm frequency =  100 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  13,070 cuft
Inflow hyd. No. =  9 - Basin 1B - pond Max. Elevation =  1076.31 ft
Reservoir name =  Pond 1B overflow Max. Storage =  8,346 cuft

Storage Indication method used.
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0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

Q (cfs)

Time (hrs)

Pond 1B-Overflow

Hyd. No. 66 -- 100 Year

Hyd No. 66 Hyd No. 9 Total storage used = 8,346 cuft





100 year overflow analysis: Pond 3 

1. The pond was modeled with all the orifice and lower weirs 

clogged 

2. The hydrograph indicates that the overflow ponds up to 

elevation 1074.21, which is still within the storage area of the 

outlet control structure and below the top of pipe elevation 

1074.90 and within the overflow weir opening. 

3. The outlet pipe is size to a capacity of 31.99 CFS and the 

overflow rate is 20.21 CFS, so the proposed pipe has capacity. 

 

  



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 04 / 16 / 2015

Pond No. 9 -  Pond 3 Overflow

Pond Data

UG Chambers -Invert elev. = 1066.00 ft,  Rise x Span = 8.00 x 8.00 ft,  Barrel Len = 180.00 ft,  No. Barrels = 3,  Slope = 0.50%,  Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1066.00 n/a 0 0
0.89 1066.89 n/a 666 666
1.78 1067.78 n/a 2,332 2,997
2.67 1068.67 n/a 3,170 6,168
3.56 1069.56 n/a 3,604 9,772
4.45 1070.45 n/a 3,807 13,579
5.34 1071.34 n/a 3,805 17,384
6.23 1072.23 n/a 3,607 20,991
7.12 1073.12 n/a 3,164 24,155
8.01 1074.01 n/a 2,330 26,485
8.90 1074.90 n/a 664 27,149

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 Inactive Inactive 0.00

Span (in) =  18.00 2.00 3.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  1066.00 1066.00 1069.00 0.00

Length (ft) =  100.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  0.50 6.50 0.00 0.00

Crest El. (ft) =  1070.50 1073.50 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect Rect --- ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1066.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.89 666 1066.89 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.78 2,997 1067.78 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
2.67 6,168 1068.67 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
3.56 9,772 1069.56 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
4.45 13,579 1070.45 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
5.34 17,384 1071.34 1.31 ic 0.00 0.00 --- 1.28 0.00 --- --- --- --- 1.282
6.23 20,991 1072.23 3.80 ic 0.00 0.00 --- 3.79 0.00 --- --- --- --- 3.789
7.12 24,155 1073.12 7.06 ic 0.00 0.00 --- 7.06 0.00 --- --- --- --- 7.061
8.01 26,485 1074.01 17.87 oc 0.00 0.00 --- 9.99 s 7.88 --- --- --- --- 17.87
8.90 27,149 1074.90 22.40 oc 0.00 0.00 --- 4.87 s 17.52 s --- --- --- --- 22.39



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 04 / 16 / 2015

Hyd. No. 67

Pond 3 - Overflow

Hydrograph type =  Reservoir Peak discharge =  20.21 cfs
Storm frequency =  100 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  52,467 cuft
Inflow hyd. No. =  21 - Basin 3 - Pond Max. Elevation =  1074.21 ft
Reservoir name =  Pond 3 Overflow Max. Storage =  26,614 cuft

Storage Indication method used.  Wet pond routing start elevation = 1070.45 ft.
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Pond 3 - Overflow

Hyd. No. 67 -- 100 Year

Hyd No. 67 Hyd No. 21 Total storage used = 26,614 cuft





100 year overflow analysis: Pond 4 

1. The pond was modeled with all the orifice and lower weirs 

clogged 

2. The hydrograph indicates that the overflow ponds up to 

elevation 1086.82, which is still within the storage area of the 

outlet control structure and below the top of pipe elevation 

1087.00 and within the overflow weir opening. 

3. The outlet pipe is size to a capacity of 22.62 CFS and the 

overflow rate is 19.03 CFS, so the proposed pipe has capacity. 

 

 

 



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 04 / 16 / 2015

Pond No. 10 -  Pond 4 Overflow

Pond Data

UG Chambers -Invert elev. = 1080.00 ft,  Rise x Span = 7.00 x 7.00 ft,  Barrel Len = 150.00 ft,  No. Barrels = 4,  Slope = 0.50%,  Headers = No

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1080.00 n/a 0 0
0.77 1080.78 n/a 585 585
1.55 1081.55 n/a 1,998 2,583
2.33 1082.32 n/a 2,691 5,274
3.10 1083.10 n/a 3,057 8,331
3.88 1083.88 n/a 3,219 11,550
4.65 1084.65 n/a 3,225 14,775
5.43 1085.43 n/a 3,055 17,829
6.20 1086.20 n/a 2,685 20,515
6.98 1086.97 n/a 1,996 22,511
7.75 1087.75 n/a 584 23,095

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 Inactive Inactive 0.00

Span (in) =  24.00 2.00 3.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  1080.00 1080.00 1082.50 0.00

Length (ft) =  20.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  0.50 4.50 0.00 0.00

Crest El. (ft) =  1084.00 1086.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect Rect --- ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 1080.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.77 585 1080.78 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.55 2,583 1081.55 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
2.33 5,274 1082.32 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
3.10 8,331 1083.10 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
3.88 11,550 1083.88 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
4.65 14,775 1084.65 0.89 ic 0.00 0.00 --- 0.87 0.00 --- --- --- --- 0.873
5.43 17,829 1085.43 2.87 oc 0.00 0.00 --- 2.83 0.00 --- --- --- --- 2.832
6.20 20,515 1086.20 6.82 oc 0.00 0.00 --- 5.43 1.34 --- --- --- --- 6.773
6.98 22,511 1086.97 22.97 ic 0.00 0.00 --- 8.54 14.43 --- --- --- --- 22.97
7.75 23,095 1087.75 36.76 ic 0.00 0.00 --- 7.77 s 28.98 s --- --- --- --- 36.76



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 04 / 16 / 2015

Hyd. No. 68

Pond 4 - Overflow

Hydrograph type =  Reservoir Peak discharge =  19.03 cfs
Storm frequency =  100 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  44,575 cuft
Inflow hyd. No. =  32 - Basin 4 - Total to Pond Max. Elevation =  1086.82 ft
Reservoir name =  Pond 4 Overflow Max. Storage =  22,114 cuft

Storage Indication method used.  Wet pond routing start elevation = 1083.95 ft.
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Pond 4 - Overflow

Hyd. No. 68 -- 100 Year

Hyd No. 68 Hyd No. 32 Total storage used = 22,114 cuft




