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DATE:  September 1, 2022 

TO:  Town of Florida Planning Board  

FROM:  Stephen M. Johnston, PE  

RE:  Dollar General Fresh Conceptual Stormwater Management Plan, Town of Florida, NY 

 
Dollar General (DG) Fresh Distribution Center will include the construction of a 167,500 square foot cold 
storage warehouse with dispatch and administrative offices, along with associated employee, truck, and 
trailer parking, loading docks, a 420 square foot guard house, a pumphouse with water tank, and an above 
ground fuel station.  
 
The 21.47-acre site is currently entirely pervious and is used for agricultural purposes. The existing 
topography slopes from the southeast corner of the site at an elevation of 544 feet to the northwest corner 
at an elevation of 470 feet. Similar to the larger distribution center located across Highway 5S from the new 
cold storage warehouse, the site will be used for a large-scale warehousing and distribution facility. By their 
nature these facilities need to be relatively flat to readily enable truck movement and parking. As a result, 
large flat sites with significant impervious areas generate significant runoff that must be collected and 
disposed of quickly to minimize disruption of the facility.  
 
The site includes an existing wetland that totals 0.49 acres. This wetland stretches along a narrow ditch that 
drains from the south where it picks up the drainage ditch and existing 24-inch culvert along Highway 5S. The 
drainage continues north through the center of the site to the northern, widened portion of this wetland that 
is intended to be preserved. A wetland mitigation area is proposed to the west side of the site, however, the 
site will likely require in-lieu wetland mitigation credits to achieve the total required wetland replacement. 
Wetland impacts amount to ~0.25 acres due to the construction of the warehouse. The wetland mitigation 
shown equals ~0.22 acres and is proposed to be located partially within the Town of Florida right of way.  
 
The geotechnical investigation indicated large amounts of dense clayey silts (ML) not ideal for infiltration. 
Infiltration was then discarded from the realm of stormwater treatment possibilities on this site. The 
geotechnical report was also consistent with the USDA Soil Survey which indicated largely Hydrologic Soil 
Group C/D and trace amounts of B soils, see Figure 1 below. The Geotechnical Report is included in this 
memorandum.  
 
The significant grade differential across the site along with the existing wetlands and poor draining soils start 
to limit stormwater options on the site. Given the nature of the site and proposed project it appears the best 
solution for managing stormwater on the site is to maintain as close as possible to existing, predevelopment 
drainage subcatchments and to provide rate control where needed through the use of a wet pond. 
Pretreatment will be managed through forebays. The conceptual stormwater management plan for this site is 
intended to meet the Criteria in the New York Stormwater Management Design Manual dated January 2015. 
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Figure 1: USDA Web Soil Survey Map  

 
Figure 2: USDA Web Soil Survey Key and Soil Types  

Map Unit Symbol  Map Unit Name  Percent of AOI Hydrologic Soil Group 

DaB Darien silt loam 3-8% slopes 71.2% C/D 
DaC Darien silt loam 8-15% slopes 3.8% C/D 
LaB Lansing silt loam 3-8% slopes 18.4% B 
LaC Lansing silt loam 8-15% slopes 6.5% B 

 
The site is to have a proposed impervious surface area of approximately 12.58 acres. This is 58% impervious cover. The 
water quality volume (WQv) to be treated as a result of this new impervious cover is approximately 53,460 cubic feet. 
The proposed stormwater management solution will be a combination of a wet pond and three forebays for 
pretreatment. This pond will be the destination for all impervious runoff on site except small portions of driveway that 
will be infeasible to route that direction due to the steep grades required to tie into the existing street. These small 
impervious areas will be routed to a swale prior to discharging to the wetland mitigation area.  
 
Due to the nature of the drainage on site three separate forebays will be provided as pretreatment before the wet 
pond. Doing so will also mimic existing drainage patterns. Currently runoff drains northwest to the wetland and 
ultimately offsite to the northwest. The forebays and wet pond combined have a permanent ponding volume that 
exceeds that of the required WQv. The proposed system shall manage the runoff rate of the following larger events: 
the Channel Protection Volume (CPv: 1-year storm), Overbank Flood (Qp: 10-year storm), and the Extreme Storm (Qfh: 
100-year storm). The existing and proposed drainage maps are included in this memorandum for reference.  
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The water quality volume requirements are broken down by subcatchment below. Each forebay is required to pretreat 
a minimum of 10% the provided volume of the wet pond and is calculated as such. Two of the forebays will be 
managed by an outlet control device routed to the wet pond and the third will be controlled by an overflow spillway 
directly connected to the pond. Subcatchment P1, which consists of the perimeter of the site and is 98% pervious 
routes directly offsite, the 0.102 acres of impervious in subcatchment P1 will route northwest to the wetland 
remediation area. Although the WQv required by P1’s impervious runoff will be provided in the total volume of the 
pond and forebays. The formula used to determine WQv (ac-ft) is calculated as follows: 
 

WQv (ac-ft) = 1.1” * (0.05 + 0.009*I) * A/12 
  
Figure 3: WQv Summary 

BMP/Subcatchment Impervious 
Area (Acres) 

A (Total 
Area, Acres) 

I (% 
Impervious) 

Required WQv 
(cu ft) 

Provided WQv 
(cu ft) 

Forebay 1 (3P) N/A N/A N/A 2,180 9,290 
Forebay 2 (2P) N/A N/A N/A 2,180 16,300 
Forebay 3 (4P) N/A N/A N/A 2,180 14,085 
Wet Pond (2P, 3P & 
4P) 

12.474 17.102 73% 47,920 21,790 

Offsite (1P) 0.102 4.414 2% 1,180 0 
Total: 12.576 21.516 58% 53,460 61,465 

 
The total required WQv in the table above is 53,460 cubic feet. This volume is the sum of the required volume for each 
forebay and the wet pond combined as calculated from each BMP’s respective drainage area. This could be calculated 
from the total area of 21.516 and the overall 58% impervious on site, which would include P1, but the 98% pervious P1 
subcatchment drains directly offsite. This calculation would give a less stringent total required WQv of 49,220 cubic 
feet, thus the more stringent calculation method was used as the required WQv for this site. 
 
The post-construction runoff rates shall not exceed existing conditions in the CPv, Qp, and Qfh events. Ultimately in 
both the proposed and existing conditions on site, the runoff will flow offsite in the northwest direction. In the 
proposed condition, the only difference is that the impervious runoff will be routed through the stormwater 
management forebays and wet pond prior to discharge offsite. Attached to this memorandum is the HydroCAD 
analysis prepared to ensure the sizing of the stormwater facilities. This breakdown is summarized in Figure 4 below.  
 
Figure 4: Rate Control Summary 

Sub-Catchment CPv 
(1 year: CFS) 

Qp 
(10 year: CFS) 

Qfh  
(100 year: CFS) 

Existing Conditions 18.0 50.4 115.2 

Proposed Conditions 11.7 24.5 46.7 

Difference -6.3 -25.9 -68.5 
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We believe that our design meets the intent of the New York State SPDES Permit for stormwater retention, rate 
control, and water quality treatment. A more detailed stormwater management plan and stormwater pollution 
prevention plan will be provided in a subsequent design phase. Please direct any questions regarding this report and 
the design of the project to Marcie Weslock, PE, mweslock@elanlab.com.  
 
 
 
Encl: Proposed and Existing Drainage Maps 
 HydroCAD Model 
 Geotechnical Report 
 
 
cc: Élan File No.:  DGC22025 

mailto:mweslock@elanlab.com
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EXISTING DRAINAGE

PROPOSED

 DRAINAGE
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Routing Diagram for DGC025_HydroCAD
Prepared by Elan Design Lab, Inc,  Printed 8/30/2022

HydroCAD® 10.20-2f  s/n 07437  © 2022 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1 yr (Cpv) Type II 24-hr Default 24.00 1 2.20 2

2 10 yr (Qp) Type II 24-hr Default 24.00 1 3.75 2

3 100 yr (Qf) Type II 24-hr Default 24.00 1 6.50 2

4 Water Quality (WQv) Type II 24-hr Default 24.00 1 1.10 2
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Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

30.456 80 >75% Grass cover, Good, HSG D  (S-1E, S-1P, S-2E, S-2P, S-3E, S-3P, S-4P)

11.740 98 Paved parking, HSG D  (S-1P, S-2P, S-3P, S-4P)

0.836 98 Roofs, HSG D  (S-2P)

43.032 85 TOTAL AREA
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Soil Listing (selected nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

43.032 HSG D S-1E, S-1P, S-2E, S-2P, S-3E, S-3P, S-4P

0.000 Other

43.032 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 30.456 0.000 30.456 >75% Grass cover, Good S-1E, 

S-1P, 

S-2E, 

S-2P, 

S-3E, 

S-3P, 

S-4P

0.000 0.000 0.000 11.740 0.000 11.740 Paved parking S-1P, 

S-2P, 

S-3P, 

S-4P

0.000 0.000 0.000 0.836 0.000 0.836 Roofs S-2P

0.000 0.000 0.000 43.032 0.000 43.032 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

1 5P 471.00 475.00 38.0 -0.1053 0.010 0.0 18.0 0.0

2 5P 475.00 474.00 38.0 0.0263 0.010 0.0 24.0 0.0

3 6P 480.00 479.00 156.0 0.0064 0.010 0.0 18.0 0.0

4 9P 482.00 477.00 169.0 0.0296 0.010 0.0 18.0 0.0
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=8.472 ac   0.00% Impervious   Runoff Depth=0.69"Subcatchment S-1E: SUB 1 TO OFFSITE 
   Flow Length=764'   Slope=0.0430 '/'   Tc=12.4 min   CN=80   Runoff=7.88 cfs  0.486 af

Runoff Area=4.414 ac   2.31% Impervious   Runoff Depth=0.69"Subcatchment S-1P: SUB 1P TO OFFSITE
   Flow Length=104'   Slope=0.1540 '/'   Tc=1.3 min   CN=80   Runoff=5.92 cfs  0.253 af

Runoff Area=11.168 ac   0.00% Impervious   Runoff Depth=0.69"Subcatchment S-2E: SUB 2 TO ONSITE 
   Flow Length=1,273'   Slope=0.0540 '/'   Tc=16.6 min   CN=80   Runoff=8.94 cfs  0.640 af

Runoff Area=9.583 ac   70.13% Impervious   Runoff Depth=1.50"Subcatchment S-2P: SUB 2P TO FOREBAY 
   Flow Length=1,620'   Slope=0.0360 '/'   Tc=15.2 min   CN=93   Runoff=18.06 cfs  1.197 af

Runoff Area=1.876 ac   0.00% Impervious   Runoff Depth=0.69"Subcatchment S-3E: SUB 3 TO OFFSITE
   Flow Length=633'   Slope=0.0660 '/'   Tc=8.6 min   CN=80   Runoff=2.01 cfs  0.108 af

Runoff Area=3.707 ac   58.86% Impervious   Runoff Depth=1.34"Subcatchment S-3P: SUB 3P TO FOREBAY 
   Flow Length=1,531'   Slope=0.0350 '/'   Tc=16.1 min   CN=91   Runoff=6.14 cfs  0.414 af

Runoff Area=3.812 ac   93.68% Impervious   Runoff Depth=1.87"Subcatchment S-4P: SUB 4P TO FOREBAY 
   Flow Length=520'   Slope=0.0560 '/'   Tc=4.0 min   CN=97   Runoff=11.95 cfs  0.593 af

   Inflow=17.99 cfs  1.234 afReach 1R: OFFSITE
   Outflow=17.99 cfs  1.234 af

   Inflow=8.94 cfs  0.640 afReach 2R: ONSITE WETLAND
   Outflow=8.94 cfs  0.640 af

   Inflow=11.74 cfs  2.894 afReach 7R: OFFSITE
   Outflow=11.74 cfs  2.894 af

   Inflow=10.32 cfs  2.641 afReach 8R: ONSITE WETLAND
   Outflow=10.32 cfs  2.641 af

Peak Elev=477.22'  Storage=53,498 cf   Inflow=29.83 cfs  2.642 afPond 5P: FOREBAY 1 & WET POND
   Outflow=10.32 cfs  2.641 af

Peak Elev=488.00'  Storage=16,298 cf   Inflow=18.06 cfs  1.197 afPond 6P: FOREBAY 2
   Discarded=0.00 cfs  0.000 af   Primary=21.75 cfs  1.635 af   Outflow=21.75 cfs  1.635 af

Peak Elev=488.60'  Storage=17,717 cf   Inflow=11.95 cfs  0.593 afPond 9P: FOREBAY 3
   Outflow=9.59 cfs  0.593 af

Total Runoff Area = 43.032 ac   Runoff Volume = 3.691 af   Average Runoff Depth = 1.03"
70.78% Pervious = 30.456 ac     29.22% Impervious = 12.576 ac
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Summary for Subcatchment S-1E: SUB 1 TO OFFSITE WETLAND

Runoff = 7.88 cfs @ 12.05 hrs,  Volume= 0.486 af,  Depth= 0.69"
     Routed to Reach 1R : OFFSITE

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

Area (ac) CN Description

8.472 80 >75% Grass cover, Good, HSG D

8.472 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 764 0.0430 1.03 Lag/CN Method, 
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Summary for Subcatchment S-1P: SUB 1P TO OFFSITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.92 cfs @ 11.92 hrs,  Volume= 0.253 af,  Depth= 0.69"
     Routed to Reach 7R : OFFSITE

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

Area (ac) CN Description

4.312 80 >75% Grass cover, Good, HSG D
0.102 98 Paved parking, HSG D

4.414 80 Weighted Average
4.312 97.69% Pervious Area
0.102 2.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 104 0.1540 1.31 Lag/CN Method, 
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Summary for Subcatchment S-2E: SUB 2 TO ONSITE WETLAND

Runoff = 8.94 cfs @ 12.10 hrs,  Volume= 0.640 af,  Depth= 0.69"
     Routed to Reach 2R : ONSITE WETLAND

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

Area (ac) CN Description

11.168 80 >75% Grass cover, Good, HSG D

11.168 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.6 1,273 0.0540 1.28 Lag/CN Method, 
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Summary for Subcatchment S-2P: SUB 2P TO FOREBAY 2

Runoff = 18.06 cfs @ 12.07 hrs,  Volume= 1.197 af,  Depth= 1.50"
     Routed to Pond 6P : FOREBAY 2

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

Area (ac) CN Description

2.862 80 >75% Grass cover, Good, HSG D
5.252 98 Paved parking, HSG D
0.836 98 Roofs, HSG D
0.633 98 Paved parking, HSG D

9.583 93 Weighted Average
2.862 29.87% Pervious Area
6.721 70.13% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

15.2 1,620 0.0360 1.78 Lag/CN Method, 
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Summary for Subcatchment S-3E: SUB 3 TO OFFSITE

Runoff = 2.01 cfs @ 12.01 hrs,  Volume= 0.108 af,  Depth= 0.69"
     Routed to Reach 1R : OFFSITE

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

Area (ac) CN Description

1.876 80 >75% Grass cover, Good, HSG D

1.876 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.6 633 0.0660 1.23 Lag/CN Method, 
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Summary for Subcatchment S-3P: SUB 3P TO FOREBAY 1

Runoff = 6.14 cfs @ 12.08 hrs,  Volume= 0.414 af,  Depth= 1.34"
     Routed to Pond 5P : FOREBAY 1 & WET POND

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

Area (ac) CN Description

1.525 80 >75% Grass cover, Good, HSG D
2.182 98 Paved parking, HSG D

3.707 91 Weighted Average
1.525 41.14% Pervious Area
2.182 58.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.1 1,531 0.0350 1.59 Lag/CN Method, 
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Summary for Subcatchment S-4P: SUB 4P TO FOREBAY 3

[49] Hint: Tc<2dt may require smaller dt

Runoff = 11.95 cfs @ 11.94 hrs,  Volume= 0.593 af,  Depth= 1.87"
     Routed to Pond 9P : FOREBAY 3

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

Area (ac) CN Description

0.241 80 >75% Grass cover, Good, HSG D
3.571 98 Paved parking, HSG D

3.812 97 Weighted Average
0.241 6.32% Pervious Area
3.571 93.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 520 0.0560 2.17 Lag/CN Method, 
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Summary for Reach 1R: OFFSITE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 21.516 ac, 0.00% Impervious,  Inflow Depth = 0.69"    for  1 yr (Cpv) event
Inflow = 17.99 cfs @ 12.07 hrs,  Volume= 1.234 af
Outflow = 17.99 cfs @ 12.07 hrs,  Volume= 1.234 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Reach 2R: ONSITE WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 11.168 ac, 0.00% Impervious,  Inflow Depth = 0.69"    for  1 yr (Cpv) event
Inflow = 8.94 cfs @ 12.10 hrs,  Volume= 0.640 af
Outflow = 8.94 cfs @ 12.10 hrs,  Volume= 0.640 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 1R : OFFSITE

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Reach 7R: OFFSITE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 21.516 ac, 58.45% Impervious,  Inflow Depth = 1.61"    for  1 yr (Cpv) event
Inflow = 11.74 cfs @ 11.94 hrs,  Volume= 2.894 af
Outflow = 11.74 cfs @ 11.94 hrs,  Volume= 2.894 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Reach 8R: ONSITE WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 17.102 ac, 72.94% Impervious,  Inflow Depth = 1.85"    for  1 yr (Cpv) event
Inflow = 10.32 cfs @ 12.31 hrs,  Volume= 2.641 af
Outflow = 10.32 cfs @ 12.31 hrs,  Volume= 2.641 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 7R : OFFSITE

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Pond 5P: FOREBAY 1 & WET POND

Inflow Area = 17.102 ac, 72.94% Impervious,  Inflow Depth = 1.85"    for  1 yr (Cpv) event
Inflow = 29.83 cfs @ 12.02 hrs,  Volume= 2.642 af
Outflow = 10.32 cfs @ 12.31 hrs,  Volume= 2.641 af,  Atten= 65%,  Lag= 17.3 min
Primary = 10.32 cfs @ 12.31 hrs,  Volume= 2.641 af
     Routed to Reach 8R : ONSITE WETLAND

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Starting Elev= 475.00'   Surf.Area= 6,000 sf   Storage= 22,390 cf
Peak Elev= 477.22' @ 12.31 hrs   Surf.Area= 23,524 sf   Storage= 53,498 cf   (31,108 cf above start)

Plug-Flow detention time= 305.8 min calculated for 2.080 af (79% of inflow)
Center-of-Mass det. time= 49.9 min ( 724.7 - 674.8 )

Volume Invert Avail.Storage Storage Description

#1 468.00' 171,728 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

468.00 1,610 0 0
469.00 2,000 1,805 1,805
470.00 2,410 2,205 4,010
471.00 2,840 2,625 6,635
472.00 3,290 3,065 9,700
473.00 3,770 3,530 13,230
474.00 4,275 4,023 17,253
475.00 6,000 5,138 22,390
476.00 11,675 8,838 31,228
477.00 22,610 17,143 48,370
478.00 26,720 24,665 73,035
479.00 30,590 28,655 101,690
480.00 35,215 32,903 134,593
481.00 39,055 37,135 171,728

Device Routing     Invert Outlet Devices

#1 Device 4 480.00' 48.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Device 4 478.00' 3.0' long x 0.75' rise Sharp-Crested Rectangular Weir   
2 End Contraction(s)   

#3 Device 4 475.00' 18.0"  Round Culvert   
L= 38.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 471.00' / 475.00'   S= -0.1053 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

#4 Primary 475.00' 24.0"  Round Culvert   
L= 38.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 475.00' / 474.00'   S= 0.0263 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 3.14 sf   
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Primary OutFlow  Max=10.32 cfs @ 12.31 hrs  HW=477.22'  TW=0.00'   (Dynamic Tailwater)
4=Culvert  (Passes 10.32 cfs of 16.71 cfs potential flow)

1=Orifice/Grate  ( Controls 0.00 cfs)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Inlet Controls 10.32 cfs @ 5.84 fps)
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Summary for Pond 6P: FOREBAY 2

[44] Hint: Outlet device #2 is below defined storage
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=117)

Inflow Area = 9.583 ac, 70.13% Impervious,  Inflow Depth = 1.50"    for  1 yr (Cpv) event
Inflow = 18.06 cfs @ 12.07 hrs,  Volume= 1.197 af
Outflow = 21.75 cfs @ 0.00 hrs,  Volume= 1.635 af,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 21.75 cfs @ 0.00 hrs,  Volume= 1.635 af
     Routed to Pond 5P : FOREBAY 1 & WET POND

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Starting Elev= 488.00'   Surf.Area= 6,200 sf   Storage= 16,298 cf
Peak Elev= 488.00' @ 0.00 hrs   Surf.Area= 6,200 sf   Storage= 16,298 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description

#1 484.00' 40,673 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

484.00 2,205 0 0
485.00 3,040 2,623 2,623
486.00 4,000 3,520 6,143
487.00 5,055 4,528 10,670
488.00 6,200 5,628 16,298
489.00 7,445 6,823 23,120
490.00 8,770 8,108 31,228
491.00 10,120 9,445 40,673

Device Routing     Invert Outlet Devices

#1 Discarded 488.00' 32.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 480.00' 18.0"  Round Culvert   
L= 156.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 480.00' / 479.00'   S= 0.0064 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=488.00'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)

Primary OutFlow  Max=21.75 cfs @ 0.00 hrs  HW=488.00'  TW=475.28'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 21.75 cfs @ 12.31 fps)



Type II 24-hr  1 yr (Cpv) Rainfall=2.20"DGC025_HydroCAD
  Printed  8/30/2022Prepared by Elan Design Lab, Inc

Page 22HydroCAD® 10.20-2f  s/n 07437  © 2022 HydroCAD Software Solutions LLC

Summary for Pond 9P: FOREBAY 3

Inflow Area = 3.812 ac, 93.68% Impervious,  Inflow Depth = 1.87"    for  1 yr (Cpv) event
Inflow = 11.95 cfs @ 11.94 hrs,  Volume= 0.593 af
Outflow = 9.59 cfs @ 11.99 hrs,  Volume= 0.593 af,  Atten= 20%,  Lag= 2.9 min
Primary = 9.59 cfs @ 11.99 hrs,  Volume= 0.593 af
     Routed to Pond 5P : FOREBAY 1 & WET POND

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Starting Elev= 488.00'   Surf.Area= 5,680 sf   Storage= 14,085 cf
Peak Elev= 488.60' @ 11.99 hrs   Surf.Area= 6,390 sf   Storage= 17,717 cf   (3,632 cf above start)

Plug-Flow detention time= 273.8 min calculated for 0.270 af (45% of inflow)
Center-of-Mass det. time= 14.8 min ( 785.7 - 770.9 )

Volume Invert Avail.Storage Storage Description

#1 484.00' 27,833 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

484.00 1,510 0 0
485.00 2,445 1,978 1,978
486.00 3,490 2,968 4,945
487.00 4,555 4,023 8,968
488.00 5,680 5,118 14,085
489.00 6,860 6,270 20,355
490.00 8,095 7,478 27,833

Device Routing     Invert Outlet Devices

#1 Device 2 488.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 482.00' 18.0"  Round Culvert   
L= 169.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 482.00' / 477.00'   S= 0.0296 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=9.40 cfs @ 11.99 hrs  HW=488.59'  TW=476.49'   (Dynamic Tailwater)
2=Culvert  (Passes 9.40 cfs of 20.57 cfs potential flow)

1=Orifice/Grate  (Weir Controls 9.40 cfs @ 2.52 fps)
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=8.472 ac   0.00% Impervious   Runoff Depth=1.84"Subcatchment S-1E: SUB 1 TO OFFSITE 
   Flow Length=764'   Slope=0.0430 '/'   Tc=12.4 min   CN=80   Runoff=21.82 cfs  1.297 af

Runoff Area=4.414 ac   2.31% Impervious   Runoff Depth=1.84"Subcatchment S-1P: SUB 1P TO OFFSITE
   Flow Length=104'   Slope=0.1540 '/'   Tc=1.3 min   CN=80   Runoff=15.92 cfs  0.676 af

Runoff Area=11.168 ac   0.00% Impervious   Runoff Depth=1.84"Subcatchment S-2E: SUB 2 TO ONSITE 
   Flow Length=1,273'   Slope=0.0540 '/'   Tc=16.6 min   CN=80   Runoff=25.06 cfs  1.710 af

Runoff Area=9.583 ac   70.13% Impervious   Runoff Depth=2.98"Subcatchment S-2P: SUB 2P TO FOREBAY 
   Flow Length=1,620'   Slope=0.0360 '/'   Tc=15.2 min   CN=93   Runoff=34.75 cfs  2.377 af

Runoff Area=1.876 ac   0.00% Impervious   Runoff Depth=1.84"Subcatchment S-3E: SUB 3 TO OFFSITE
   Flow Length=633'   Slope=0.0660 '/'   Tc=8.6 min   CN=80   Runoff=5.52 cfs  0.287 af

Runoff Area=3.707 ac   58.86% Impervious   Runoff Depth=2.78"Subcatchment S-3P: SUB 3P TO FOREBAY 
   Flow Length=1,531'   Slope=0.0350 '/'   Tc=16.1 min   CN=91   Runoff=12.42 cfs  0.858 af

Runoff Area=3.812 ac   93.68% Impervious   Runoff Depth=3.40"Subcatchment S-4P: SUB 4P TO FOREBAY 
   Flow Length=520'   Slope=0.0560 '/'   Tc=4.0 min   CN=97   Runoff=20.97 cfs  1.081 af

   Inflow=50.38 cfs  3.294 afReach 1R: OFFSITE
   Outflow=50.38 cfs  3.294 af

   Inflow=25.06 cfs  1.710 afReach 2R: ONSITE WETLAND
   Outflow=25.06 cfs  1.710 af

   Inflow=24.47 cfs  5.445 afReach 7R: OFFSITE
   Outflow=24.47 cfs  5.445 af

   Inflow=17.11 cfs  4.769 afReach 8R: ONSITE WETLAND
   Outflow=17.11 cfs  4.769 af

Peak Elev=478.47'  Storage=86,052 cf   Inflow=44.78 cfs  4.771 afPond 5P: FOREBAY 1 & WET POND
   Outflow=17.11 cfs  4.769 af

Peak Elev=488.00'  Storage=16,298 cf   Inflow=34.75 cfs  2.377 afPond 6P: FOREBAY 2
   Discarded=0.00 cfs  0.000 af   Primary=21.75 cfs  2.832 af   Outflow=21.75 cfs  2.832 af

Peak Elev=488.98'  Storage=20,207 cf   Inflow=20.97 cfs  1.081 afPond 9P: FOREBAY 3
   Outflow=14.96 cfs  1.081 af

Total Runoff Area = 43.032 ac   Runoff Volume = 8.286 af   Average Runoff Depth = 2.31"
70.78% Pervious = 30.456 ac     29.22% Impervious = 12.576 ac
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Summary for Subcatchment S-1E: SUB 1 TO OFFSITE WETLAND

Runoff = 21.82 cfs @ 12.05 hrs,  Volume= 1.297 af,  Depth= 1.84"
     Routed to Reach 1R : OFFSITE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 yr (Qp) Rainfall=3.75"

Area (ac) CN Description

8.472 80 >75% Grass cover, Good, HSG D

8.472 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 764 0.0430 1.03 Lag/CN Method, 
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Summary for Subcatchment S-1P: SUB 1P TO OFFSITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 15.92 cfs @ 11.91 hrs,  Volume= 0.676 af,  Depth= 1.84"
     Routed to Reach 7R : OFFSITE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 yr (Qp) Rainfall=3.75"

Area (ac) CN Description

4.312 80 >75% Grass cover, Good, HSG D
0.102 98 Paved parking, HSG D

4.414 80 Weighted Average
4.312 97.69% Pervious Area
0.102 2.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 104 0.1540 1.31 Lag/CN Method, 
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Summary for Subcatchment S-2E: SUB 2 TO ONSITE WETLAND

Runoff = 25.06 cfs @ 12.09 hrs,  Volume= 1.710 af,  Depth= 1.84"
     Routed to Reach 2R : ONSITE WETLAND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 yr (Qp) Rainfall=3.75"

Area (ac) CN Description

11.168 80 >75% Grass cover, Good, HSG D

11.168 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.6 1,273 0.0540 1.28 Lag/CN Method, 
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Summary for Subcatchment S-2P: SUB 2P TO FOREBAY 2

Runoff = 34.75 cfs @ 12.07 hrs,  Volume= 2.377 af,  Depth= 2.98"
     Routed to Pond 6P : FOREBAY 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 yr (Qp) Rainfall=3.75"

Area (ac) CN Description

2.862 80 >75% Grass cover, Good, HSG D
5.252 98 Paved parking, HSG D
0.836 98 Roofs, HSG D
0.633 98 Paved parking, HSG D

9.583 93 Weighted Average
2.862 29.87% Pervious Area
6.721 70.13% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

15.2 1,620 0.0360 1.78 Lag/CN Method, 
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Summary for Subcatchment S-3E: SUB 3 TO OFFSITE

Runoff = 5.52 cfs @ 12.00 hrs,  Volume= 0.287 af,  Depth= 1.84"
     Routed to Reach 1R : OFFSITE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 yr (Qp) Rainfall=3.75"

Area (ac) CN Description

1.876 80 >75% Grass cover, Good, HSG D

1.876 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.6 633 0.0660 1.23 Lag/CN Method, 
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Summary for Subcatchment S-3P: SUB 3P TO FOREBAY 1

Runoff = 12.42 cfs @ 12.08 hrs,  Volume= 0.858 af,  Depth= 2.78"
     Routed to Pond 5P : FOREBAY 1 & WET POND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 yr (Qp) Rainfall=3.75"

Area (ac) CN Description

1.525 80 >75% Grass cover, Good, HSG D
2.182 98 Paved parking, HSG D

3.707 91 Weighted Average
1.525 41.14% Pervious Area
2.182 58.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.1 1,531 0.0350 1.59 Lag/CN Method, 
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Summary for Subcatchment S-4P: SUB 4P TO FOREBAY 3

[49] Hint: Tc<2dt may require smaller dt

Runoff = 20.97 cfs @ 11.94 hrs,  Volume= 1.081 af,  Depth= 3.40"
     Routed to Pond 9P : FOREBAY 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 yr (Qp) Rainfall=3.75"

Area (ac) CN Description

0.241 80 >75% Grass cover, Good, HSG D
3.571 98 Paved parking, HSG D

3.812 97 Weighted Average
0.241 6.32% Pervious Area
3.571 93.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 520 0.0560 2.17 Lag/CN Method, 
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Summary for Reach 1R: OFFSITE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 21.516 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  10 yr (Qp) event
Inflow = 50.38 cfs @ 12.06 hrs,  Volume= 3.294 af
Outflow = 50.38 cfs @ 12.06 hrs,  Volume= 3.294 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Reach 2R: ONSITE WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 11.168 ac, 0.00% Impervious,  Inflow Depth = 1.84"    for  10 yr (Qp) event
Inflow = 25.06 cfs @ 12.09 hrs,  Volume= 1.710 af
Outflow = 25.06 cfs @ 12.09 hrs,  Volume= 1.710 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 1R : OFFSITE

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Reach 7R: OFFSITE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 21.516 ac, 58.45% Impervious,  Inflow Depth = 3.04"    for  10 yr (Qp) event
Inflow = 24.47 cfs @ 11.92 hrs,  Volume= 5.445 af
Outflow = 24.47 cfs @ 11.92 hrs,  Volume= 5.445 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Reach 8R: ONSITE WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 17.102 ac, 72.94% Impervious,  Inflow Depth = 3.35"    for  10 yr (Qp) event
Inflow = 17.11 cfs @ 12.54 hrs,  Volume= 4.769 af
Outflow = 17.11 cfs @ 12.54 hrs,  Volume= 4.769 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 7R : OFFSITE

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Pond 5P: FOREBAY 1 & WET POND

Inflow Area = 17.102 ac, 72.94% Impervious,  Inflow Depth = 3.35"    for  10 yr (Qp) event
Inflow = 44.78 cfs @ 12.05 hrs,  Volume= 4.771 af
Outflow = 17.11 cfs @ 12.54 hrs,  Volume= 4.769 af,  Atten= 62%,  Lag= 29.2 min
Primary = 17.11 cfs @ 12.54 hrs,  Volume= 4.769 af
     Routed to Reach 8R : ONSITE WETLAND

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Starting Elev= 475.00'   Surf.Area= 6,000 sf   Storage= 22,390 cf
Peak Elev= 478.47' @ 12.54 hrs   Surf.Area= 28,543 sf   Storage= 86,052 cf   (63,662 cf above start)

Plug-Flow detention time= 202.2 min calculated for 4.211 af (88% of inflow)
Center-of-Mass det. time= 52.8 min ( 771.2 - 718.4 )

Volume Invert Avail.Storage Storage Description

#1 468.00' 171,728 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

468.00 1,610 0 0
469.00 2,000 1,805 1,805
470.00 2,410 2,205 4,010
471.00 2,840 2,625 6,635
472.00 3,290 3,065 9,700
473.00 3,770 3,530 13,230
474.00 4,275 4,023 17,253
475.00 6,000 5,138 22,390
476.00 11,675 8,838 31,228
477.00 22,610 17,143 48,370
478.00 26,720 24,665 73,035
479.00 30,590 28,655 101,690
480.00 35,215 32,903 134,593
481.00 39,055 37,135 171,728

Device Routing     Invert Outlet Devices

#1 Device 4 480.00' 48.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Device 4 478.00' 3.0' long x 0.75' rise Sharp-Crested Rectangular Weir   
2 End Contraction(s)   

#3 Device 4 475.00' 18.0"  Round Culvert   
L= 38.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 471.00' / 475.00'   S= -0.1053 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

#4 Primary 475.00' 24.0"  Round Culvert   
L= 38.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 475.00' / 474.00'   S= 0.0263 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 3.14 sf   
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Primary OutFlow  Max=17.06 cfs @ 12.54 hrs  HW=478.47'  TW=0.00'   (Dynamic Tailwater)
4=Culvert  (Passes 17.06 cfs of 23.76 cfs potential flow)

1=Orifice/Grate  ( Controls 0.00 cfs)
2=Sharp-Crested Rectangular Weir  (Weir Controls 3.03 cfs @ 2.23 fps)
3=Culvert  (Inlet Controls 14.03 cfs @ 7.94 fps)
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Summary for Pond 6P: FOREBAY 2

[44] Hint: Outlet device #2 is below defined storage
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=116)

Inflow Area = 9.583 ac, 70.13% Impervious,  Inflow Depth = 2.98"    for  10 yr (Qp) event
Inflow = 34.75 cfs @ 12.07 hrs,  Volume= 2.377 af
Outflow = 21.75 cfs @ 0.00 hrs,  Volume= 2.832 af,  Atten= 37%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 21.75 cfs @ 0.00 hrs,  Volume= 2.832 af
     Routed to Pond 5P : FOREBAY 1 & WET POND

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Starting Elev= 488.00'   Surf.Area= 6,200 sf   Storage= 16,298 cf
Peak Elev= 488.00' @ 0.00 hrs   Surf.Area= 6,200 sf   Storage= 16,298 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description

#1 484.00' 40,673 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

484.00 2,205 0 0
485.00 3,040 2,623 2,623
486.00 4,000 3,520 6,143
487.00 5,055 4,528 10,670
488.00 6,200 5,628 16,298
489.00 7,445 6,823 23,120
490.00 8,770 8,108 31,228
491.00 10,120 9,445 40,673

Device Routing     Invert Outlet Devices

#1 Discarded 488.00' 32.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 480.00' 18.0"  Round Culvert   
L= 156.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 480.00' / 479.00'   S= 0.0064 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=488.00'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)

Primary OutFlow  Max=21.75 cfs @ 0.00 hrs  HW=488.00'  TW=475.28'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 21.75 cfs @ 12.31 fps)
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Summary for Pond 9P: FOREBAY 3

Inflow Area = 3.812 ac, 93.68% Impervious,  Inflow Depth = 3.40"    for  10 yr (Qp) event
Inflow = 20.97 cfs @ 11.94 hrs,  Volume= 1.081 af
Outflow = 14.96 cfs @ 12.00 hrs,  Volume= 1.081 af,  Atten= 29%,  Lag= 3.5 min
Primary = 14.96 cfs @ 12.00 hrs,  Volume= 1.081 af
     Routed to Pond 5P : FOREBAY 1 & WET POND

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Starting Elev= 488.00'   Surf.Area= 5,680 sf   Storage= 14,085 cf
Peak Elev= 488.98' @ 12.00 hrs   Surf.Area= 6,834 sf   Storage= 20,207 cf   (6,122 cf above start)

Plug-Flow detention time= 181.2 min calculated for 0.757 af (70% of inflow)
Center-of-Mass det. time= 12.6 min ( 769.1 - 756.5 )

Volume Invert Avail.Storage Storage Description

#1 484.00' 27,833 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

484.00 1,510 0 0
485.00 2,445 1,978 1,978
486.00 3,490 2,968 4,945
487.00 4,555 4,023 8,968
488.00 5,680 5,118 14,085
489.00 6,860 6,270 20,355
490.00 8,095 7,478 27,833

Device Routing     Invert Outlet Devices

#1 Device 2 488.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 482.00' 18.0"  Round Culvert   
L= 169.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 482.00' / 477.00'   S= 0.0296 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=14.95 cfs @ 12.00 hrs  HW=488.98'  TW=477.18'   (Dynamic Tailwater)
2=Culvert  (Passes 14.95 cfs of 21.23 cfs potential flow)

1=Orifice/Grate  (Orifice Controls 14.95 cfs @ 4.76 fps)
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=8.472 ac   0.00% Impervious   Runoff Depth=4.24"Subcatchment S-1E: SUB 1 TO OFFSITE 
   Flow Length=764'   Slope=0.0430 '/'   Tc=12.4 min   CN=80   Runoff=49.58 cfs  2.990 af

Runoff Area=4.414 ac   2.31% Impervious   Runoff Depth=4.24"Subcatchment S-1P: SUB 1P TO OFFSITE
   Flow Length=104'   Slope=0.1540 '/'   Tc=1.3 min   CN=80   Runoff=35.61 cfs  1.558 af

Runoff Area=11.168 ac   0.00% Impervious   Runoff Depth=4.24"Subcatchment S-2E: SUB 2 TO ONSITE 
   Flow Length=1,273'   Slope=0.0540 '/'   Tc=16.6 min   CN=80   Runoff=57.36 cfs  3.942 af

Runoff Area=9.583 ac   70.13% Impervious   Runoff Depth=5.68"Subcatchment S-2P: SUB 2P TO FOREBAY 
   Flow Length=1,620'   Slope=0.0360 '/'   Tc=15.2 min   CN=93   Runoff=63.91 cfs  4.533 af

Runoff Area=1.876 ac   0.00% Impervious   Runoff Depth=4.24"Subcatchment S-3E: SUB 3 TO OFFSITE
   Flow Length=633'   Slope=0.0660 '/'   Tc=8.6 min   CN=80   Runoff=12.46 cfs  0.662 af

Runoff Area=3.707 ac   58.86% Impervious   Runoff Depth=5.45"Subcatchment S-3P: SUB 3P TO FOREBAY 
   Flow Length=1,531'   Slope=0.0350 '/'   Tc=16.1 min   CN=91   Runoff=23.51 cfs  1.683 af

Runoff Area=3.812 ac   93.68% Impervious   Runoff Depth=6.14"Subcatchment S-4P: SUB 4P TO FOREBAY 
   Flow Length=520'   Slope=0.0560 '/'   Tc=4.0 min   CN=97   Runoff=36.80 cfs  1.951 af

   Inflow=115.17 cfs  7.594 afReach 1R: OFFSITE
   Outflow=115.17 cfs  7.594 af

   Inflow=57.36 cfs  3.942 afReach 2R: ONSITE WETLAND
   Outflow=57.36 cfs  3.942 af

   Inflow=46.66 cfs  9.690 afReach 7R: OFFSITE
   Outflow=46.66 cfs  9.690 af

   Inflow=27.27 cfs  8.132 afReach 8R: ONSITE WETLAND
   Outflow=27.27 cfs  8.132 af

Peak Elev=479.46'  Storage=116,322 cf   Inflow=66.45 cfs  8.134 afPond 5P: FOREBAY 1 & WET POND
   Outflow=27.27 cfs  8.132 af

Peak Elev=489.12'  Storage=24,032 cf   Inflow=63.91 cfs  4.533 afPond 6P: FOREBAY 2
   Discarded=28.48 cfs  0.479 af   Primary=23.32 cfs  4.499 af   Outflow=51.80 cfs  4.979 af

Peak Elev=489.92'  Storage=27,192 cf   Inflow=36.80 cfs  1.951 afPond 9P: FOREBAY 3
   Outflow=20.97 cfs  1.951 af

Total Runoff Area = 43.032 ac   Runoff Volume = 17.319 af   Average Runoff Depth = 4.83"
70.78% Pervious = 30.456 ac     29.22% Impervious = 12.576 ac
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Summary for Subcatchment S-1E: SUB 1 TO OFFSITE WETLAND

Runoff = 49.58 cfs @ 12.04 hrs,  Volume= 2.990 af,  Depth= 4.24"
     Routed to Reach 1R : OFFSITE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 yr (Qf) Rainfall=6.50"

Area (ac) CN Description

8.472 80 >75% Grass cover, Good, HSG D

8.472 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 764 0.0430 1.03 Lag/CN Method, 
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Summary for Subcatchment S-1P: SUB 1P TO OFFSITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 35.61 cfs @ 11.90 hrs,  Volume= 1.558 af,  Depth= 4.24"
     Routed to Reach 7R : OFFSITE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 yr (Qf) Rainfall=6.50"

Area (ac) CN Description

4.312 80 >75% Grass cover, Good, HSG D
0.102 98 Paved parking, HSG D

4.414 80 Weighted Average
4.312 97.69% Pervious Area
0.102 2.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 104 0.1540 1.31 Lag/CN Method, 
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Summary for Subcatchment S-2E: SUB 2 TO ONSITE WETLAND

Runoff = 57.36 cfs @ 12.09 hrs,  Volume= 3.942 af,  Depth= 4.24"
     Routed to Reach 2R : ONSITE WETLAND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 yr (Qf) Rainfall=6.50"

Area (ac) CN Description

11.168 80 >75% Grass cover, Good, HSG D

11.168 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.6 1,273 0.0540 1.28 Lag/CN Method, 
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Summary for Subcatchment S-2P: SUB 2P TO FOREBAY 2

Runoff = 63.91 cfs @ 12.06 hrs,  Volume= 4.533 af,  Depth= 5.68"
     Routed to Pond 6P : FOREBAY 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 yr (Qf) Rainfall=6.50"

Area (ac) CN Description

2.862 80 >75% Grass cover, Good, HSG D
5.252 98 Paved parking, HSG D
0.836 98 Roofs, HSG D
0.633 98 Paved parking, HSG D

9.583 93 Weighted Average
2.862 29.87% Pervious Area
6.721 70.13% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

15.2 1,620 0.0360 1.78 Lag/CN Method, 
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Summary for Subcatchment S-3E: SUB 3 TO OFFSITE

Runoff = 12.46 cfs @ 12.00 hrs,  Volume= 0.662 af,  Depth= 4.24"
     Routed to Reach 1R : OFFSITE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 yr (Qf) Rainfall=6.50"

Area (ac) CN Description

1.876 80 >75% Grass cover, Good, HSG D

1.876 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.6 633 0.0660 1.23 Lag/CN Method, 
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Summary for Subcatchment S-3P: SUB 3P TO FOREBAY 1

Runoff = 23.51 cfs @ 12.07 hrs,  Volume= 1.683 af,  Depth= 5.45"
     Routed to Pond 5P : FOREBAY 1 & WET POND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 yr (Qf) Rainfall=6.50"

Area (ac) CN Description

1.525 80 >75% Grass cover, Good, HSG D
2.182 98 Paved parking, HSG D

3.707 91 Weighted Average
1.525 41.14% Pervious Area
2.182 58.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.1 1,531 0.0350 1.59 Lag/CN Method, 
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Summary for Subcatchment S-4P: SUB 4P TO FOREBAY 3

[49] Hint: Tc<2dt may require smaller dt

Runoff = 36.80 cfs @ 11.94 hrs,  Volume= 1.951 af,  Depth= 6.14"
     Routed to Pond 9P : FOREBAY 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  100 yr (Qf) Rainfall=6.50"

Area (ac) CN Description

0.241 80 >75% Grass cover, Good, HSG D
3.571 98 Paved parking, HSG D

3.812 97 Weighted Average
0.241 6.32% Pervious Area
3.571 93.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 520 0.0560 2.17 Lag/CN Method, 
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Summary for Reach 1R: OFFSITE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 21.516 ac, 0.00% Impervious,  Inflow Depth = 4.24"    for  100 yr (Qf) event
Inflow = 115.17 cfs @ 12.05 hrs,  Volume= 7.594 af
Outflow = 115.17 cfs @ 12.05 hrs,  Volume= 7.594 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Reach 2R: ONSITE WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 11.168 ac, 0.00% Impervious,  Inflow Depth = 4.24"    for  100 yr (Qf) event
Inflow = 57.36 cfs @ 12.09 hrs,  Volume= 3.942 af
Outflow = 57.36 cfs @ 12.09 hrs,  Volume= 3.942 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 1R : OFFSITE

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Reach 7R: OFFSITE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 21.516 ac, 58.45% Impervious,  Inflow Depth = 5.40"    for  100 yr (Qf) event
Inflow = 46.66 cfs @ 11.91 hrs,  Volume= 9.690 af
Outflow = 46.66 cfs @ 11.91 hrs,  Volume= 9.690 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Reach 8R: ONSITE WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 17.102 ac, 72.94% Impervious,  Inflow Depth = 5.71"    for  100 yr (Qf) event
Inflow = 27.27 cfs @ 12.54 hrs,  Volume= 8.132 af
Outflow = 27.27 cfs @ 12.54 hrs,  Volume= 8.132 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 7R : OFFSITE

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Pond 5P: FOREBAY 1 & WET POND

[95] Warning: Outlet Device #2 rise exceeded

Inflow Area = 17.102 ac, 72.94% Impervious,  Inflow Depth = 5.71"    for  100 yr (Qf) event
Inflow = 66.45 cfs @ 12.07 hrs,  Volume= 8.134 af
Outflow = 27.27 cfs @ 12.54 hrs,  Volume= 8.132 af,  Atten= 59%,  Lag= 28.1 min
Primary = 27.27 cfs @ 12.54 hrs,  Volume= 8.132 af
     Routed to Reach 8R : ONSITE WETLAND

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Starting Elev= 475.00'   Surf.Area= 6,000 sf   Storage= 22,390 cf
Peak Elev= 479.46' @ 12.54 hrs   Surf.Area= 32,728 sf   Storage= 116,322 cf   (93,932 cf above start)

Plug-Flow detention time= 143.1 min calculated for 7.574 af (93% of inflow)
Center-of-Mass det. time= 50.6 min ( 787.2 - 736.6 )

Volume Invert Avail.Storage Storage Description

#1 468.00' 171,728 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

468.00 1,610 0 0
469.00 2,000 1,805 1,805
470.00 2,410 2,205 4,010
471.00 2,840 2,625 6,635
472.00 3,290 3,065 9,700
473.00 3,770 3,530 13,230
474.00 4,275 4,023 17,253
475.00 6,000 5,138 22,390
476.00 11,675 8,838 31,228
477.00 22,610 17,143 48,370
478.00 26,720 24,665 73,035
479.00 30,590 28,655 101,690
480.00 35,215 32,903 134,593
481.00 39,055 37,135 171,728

Device Routing     Invert Outlet Devices

#1 Device 4 480.00' 48.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Device 4 478.00' 3.0' long x 0.75' rise Sharp-Crested Rectangular Weir   
2 End Contraction(s)   

#3 Device 4 475.00' 18.0"  Round Culvert   
L= 38.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 471.00' / 475.00'   S= -0.1053 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

#4 Primary 475.00' 24.0"  Round Culvert   
L= 38.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 475.00' / 474.00'   S= 0.0263 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 3.14 sf   
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Primary OutFlow  Max=27.26 cfs @ 12.54 hrs  HW=479.46'  TW=0.00'   (Dynamic Tailwater)
4=Culvert  (Passes 27.26 cfs of 28.14 cfs potential flow)

1=Orifice/Grate  ( Controls 0.00 cfs)
2=Sharp-Crested Rectangular Weir  (Orifice Controls 10.87 cfs @ 5.09 fps)
3=Culvert  (Inlet Controls 16.39 cfs @ 9.28 fps)
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Summary for Pond 6P: FOREBAY 2

[44] Hint: Outlet device #2 is below defined storage
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=113)

Inflow Area = 9.583 ac, 70.13% Impervious,  Inflow Depth = 5.68"    for  100 yr (Qf) event
Inflow = 63.91 cfs @ 12.06 hrs,  Volume= 4.533 af
Outflow = 51.80 cfs @ 12.15 hrs,  Volume= 4.979 af,  Atten= 19%,  Lag= 5.0 min
Discarded = 28.48 cfs @ 12.15 hrs,  Volume= 0.479 af
Primary = 23.32 cfs @ 12.15 hrs,  Volume= 4.499 af
     Routed to Pond 5P : FOREBAY 1 & WET POND

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Starting Elev= 488.00'   Surf.Area= 6,200 sf   Storage= 16,298 cf
Peak Elev= 489.12' @ 12.15 hrs   Surf.Area= 7,606 sf   Storage= 24,032 cf   (7,734 cf above start)

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description

#1 484.00' 40,673 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

484.00 2,205 0 0
485.00 3,040 2,623 2,623
486.00 4,000 3,520 6,143
487.00 5,055 4,528 10,670
488.00 6,200 5,628 16,298
489.00 7,445 6,823 23,120
490.00 8,770 8,108 31,228
491.00 10,120 9,445 40,673

Device Routing     Invert Outlet Devices

#1 Discarded 488.00' 32.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 480.00' 18.0"  Round Culvert   
L= 156.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 480.00' / 479.00'   S= 0.0064 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

Discarded OutFlow  Max=28.40 cfs @ 12.15 hrs  HW=489.11'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 28.40 cfs @ 5.08 fps)

Primary OutFlow  Max=23.31 cfs @ 12.15 hrs  HW=489.12'  TW=478.88'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 23.31 cfs @ 13.19 fps)
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Summary for Pond 9P: FOREBAY 3

Inflow Area = 3.812 ac, 93.68% Impervious,  Inflow Depth = 6.14"    for  100 yr (Qf) event
Inflow = 36.80 cfs @ 11.94 hrs,  Volume= 1.951 af
Outflow = 20.97 cfs @ 12.02 hrs,  Volume= 1.951 af,  Atten= 43%,  Lag= 4.7 min
Primary = 20.97 cfs @ 12.02 hrs,  Volume= 1.951 af
     Routed to Pond 5P : FOREBAY 1 & WET POND

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Starting Elev= 488.00'   Surf.Area= 5,680 sf   Storage= 14,085 cf
Peak Elev= 489.92' @ 12.02 hrs   Surf.Area= 7,997 sf   Storage= 27,192 cf   (13,107 cf above start)

Plug-Flow detention time= 141.3 min calculated for 1.626 af (83% of inflow)
Center-of-Mass det. time= 11.6 min ( 756.3 - 744.8 )

Volume Invert Avail.Storage Storage Description

#1 484.00' 27,833 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

484.00 1,510 0 0
485.00 2,445 1,978 1,978
486.00 3,490 2,968 4,945
487.00 4,555 4,023 8,968
488.00 5,680 5,118 14,085
489.00 6,860 6,270 20,355
490.00 8,095 7,478 27,833

Device Routing     Invert Outlet Devices

#1 Device 2 488.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 482.00' 18.0"  Round Culvert   
L= 169.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 482.00' / 477.00'   S= 0.0296 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=20.77 cfs @ 12.02 hrs  HW=489.89'  TW=478.12'   (Dynamic Tailwater)
2=Culvert  (Passes 20.77 cfs of 22.73 cfs potential flow)

1=Orifice/Grate  (Orifice Controls 20.77 cfs @ 6.61 fps)
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=8.472 ac   0.00% Impervious   Runoff Depth=0.12"Subcatchment S-1E: SUB 1 TO OFFSITE 
   Flow Length=764'   Slope=0.0430 '/'   Tc=12.4 min   CN=80   Runoff=0.78 cfs  0.082 af

Runoff Area=4.414 ac   2.31% Impervious   Runoff Depth=0.12"Subcatchment S-1P: SUB 1P TO OFFSITE
   Flow Length=104'   Slope=0.1540 '/'   Tc=1.3 min   CN=80   Runoff=0.74 cfs  0.043 af

Runoff Area=11.168 ac   0.00% Impervious   Runoff Depth=0.12"Subcatchment S-2E: SUB 2 TO ONSITE 
   Flow Length=1,273'   Slope=0.0540 '/'   Tc=16.6 min   CN=80   Runoff=0.86 cfs  0.108 af

Runoff Area=9.583 ac   70.13% Impervious   Runoff Depth=0.53"Subcatchment S-2P: SUB 2P TO FOREBAY 
   Flow Length=1,620'   Slope=0.0360 '/'   Tc=15.2 min   CN=93   Runoff=6.46 cfs  0.423 af

Runoff Area=1.876 ac   0.00% Impervious   Runoff Depth=0.12"Subcatchment S-3E: SUB 3 TO OFFSITE
   Flow Length=633'   Slope=0.0660 '/'   Tc=8.6 min   CN=80   Runoff=0.21 cfs  0.018 af

Runoff Area=3.707 ac   58.86% Impervious   Runoff Depth=0.43"Subcatchment S-3P: SUB 3P TO FOREBAY 
   Flow Length=1,531'   Slope=0.0350 '/'   Tc=16.1 min   CN=91   Runoff=1.95 cfs  0.133 af

Runoff Area=3.812 ac   93.68% Impervious   Runoff Depth=0.80"Subcatchment S-4P: SUB 4P TO FOREBAY 
   Flow Length=520'   Slope=0.0560 '/'   Tc=4.0 min   CN=97   Runoff=5.42 cfs  0.254 af

   Inflow=1.73 cfs  0.208 afReach 1R: OFFSITE
   Outflow=1.73 cfs  0.208 af

   Inflow=0.86 cfs  0.108 afReach 2R: ONSITE WETLAND
   Outflow=0.86 cfs  0.108 af

   Inflow=6.89 cfs  1.288 afReach 7R: OFFSITE
   Outflow=6.89 cfs  1.288 af

   Inflow=6.89 cfs  1.245 afReach 8R: ONSITE WETLAND
   Outflow=6.89 cfs  1.245 af

Peak Elev=476.39'  Storage=36,683 cf   Inflow=21.75 cfs  1.247 afPond 5P: FOREBAY 1 & WET POND
   Outflow=6.89 cfs  1.245 af

Peak Elev=488.00'  Storage=16,298 cf   Inflow=6.46 cfs  0.423 afPond 6P: FOREBAY 2
   Discarded=0.00 cfs  0.000 af   Primary=21.75 cfs  0.860 af   Outflow=21.75 cfs  0.860 af

Peak Elev=488.34'  Storage=16,062 cf   Inflow=5.42 cfs  0.254 afPond 9P: FOREBAY 3
   Outflow=4.01 cfs  0.254 af

Total Runoff Area = 43.032 ac   Runoff Volume = 1.061 af   Average Runoff Depth = 0.30"
70.78% Pervious = 30.456 ac     29.22% Impervious = 12.576 ac
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Summary for Subcatchment S-1E: SUB 1 TO OFFSITE WETLAND

Runoff = 0.78 cfs @ 12.09 hrs,  Volume= 0.082 af,  Depth= 0.12"
     Routed to Reach 1R : OFFSITE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  Water Quality (WQv) Rainfall=1.10"

Area (ac) CN Description

8.472 80 >75% Grass cover, Good, HSG D

8.472 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 764 0.0430 1.03 Lag/CN Method, 
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Summary for Subcatchment S-1P: SUB 1P TO OFFSITE

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.74 cfs @ 11.94 hrs,  Volume= 0.043 af,  Depth= 0.12"
     Routed to Reach 7R : OFFSITE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  Water Quality (WQv) Rainfall=1.10"

Area (ac) CN Description

4.312 80 >75% Grass cover, Good, HSG D
0.102 98 Paved parking, HSG D

4.414 80 Weighted Average
4.312 97.69% Pervious Area
0.102 2.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.3 104 0.1540 1.31 Lag/CN Method, 
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Summary for Subcatchment S-2E: SUB 2 TO ONSITE WETLAND

Runoff = 0.86 cfs @ 12.15 hrs,  Volume= 0.108 af,  Depth= 0.12"
     Routed to Reach 2R : ONSITE WETLAND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  Water Quality (WQv) Rainfall=1.10"

Area (ac) CN Description

11.168 80 >75% Grass cover, Good, HSG D

11.168 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.6 1,273 0.0540 1.28 Lag/CN Method, 
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Summary for Subcatchment S-2P: SUB 2P TO FOREBAY 2

Runoff = 6.46 cfs @ 12.08 hrs,  Volume= 0.423 af,  Depth= 0.53"
     Routed to Pond 6P : FOREBAY 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  Water Quality (WQv) Rainfall=1.10"

Area (ac) CN Description

2.862 80 >75% Grass cover, Good, HSG D
5.252 98 Paved parking, HSG D
0.836 98 Roofs, HSG D
0.633 98 Paved parking, HSG D

9.583 93 Weighted Average
2.862 29.87% Pervious Area
6.721 70.13% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

15.2 1,620 0.0360 1.78 Lag/CN Method, 
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Summary for Subcatchment S-3E: SUB 3 TO OFFSITE

Runoff = 0.21 cfs @ 12.04 hrs,  Volume= 0.018 af,  Depth= 0.12"
     Routed to Reach 1R : OFFSITE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  Water Quality (WQv) Rainfall=1.10"

Area (ac) CN Description

1.876 80 >75% Grass cover, Good, HSG D

1.876 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.6 633 0.0660 1.23 Lag/CN Method, 
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Summary for Subcatchment S-3P: SUB 3P TO FOREBAY 1

Runoff = 1.95 cfs @ 12.09 hrs,  Volume= 0.133 af,  Depth= 0.43"
     Routed to Pond 5P : FOREBAY 1 & WET POND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  Water Quality (WQv) Rainfall=1.10"

Area (ac) CN Description

1.525 80 >75% Grass cover, Good, HSG D
2.182 98 Paved parking, HSG D

3.707 91 Weighted Average
1.525 41.14% Pervious Area
2.182 58.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.1 1,531 0.0350 1.59 Lag/CN Method, 
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Summary for Subcatchment S-4P: SUB 4P TO FOREBAY 3

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.42 cfs @ 11.94 hrs,  Volume= 0.254 af,  Depth= 0.80"
     Routed to Pond 9P : FOREBAY 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr  Water Quality (WQv) Rainfall=1.10"

Area (ac) CN Description

0.241 80 >75% Grass cover, Good, HSG D
3.571 98 Paved parking, HSG D

3.812 97 Weighted Average
0.241 6.32% Pervious Area
3.571 93.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 520 0.0560 2.17 Lag/CN Method, 
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Summary for Reach 1R: OFFSITE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 21.516 ac, 0.00% Impervious,  Inflow Depth = 0.12"    for  Water Quality (WQv) event
Inflow = 1.73 cfs @ 12.11 hrs,  Volume= 0.208 af
Outflow = 1.73 cfs @ 12.11 hrs,  Volume= 0.208 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Reach 2R: ONSITE WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 11.168 ac, 0.00% Impervious,  Inflow Depth = 0.12"    for  Water Quality (WQv) event
Inflow = 0.86 cfs @ 12.15 hrs,  Volume= 0.108 af
Outflow = 0.86 cfs @ 12.15 hrs,  Volume= 0.108 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 1R : OFFSITE

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Reach 7R: OFFSITE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 21.516 ac, 58.45% Impervious,  Inflow Depth > 0.72"    for  Water Quality (WQv) event
Inflow = 6.89 cfs @ 0.26 hrs,  Volume= 1.288 af
Outflow = 6.89 cfs @ 0.26 hrs,  Volume= 1.288 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Reach 8R: ONSITE WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 17.102 ac, 72.94% Impervious,  Inflow Depth > 0.87"    for  Water Quality (WQv) event
Inflow = 6.89 cfs @ 0.26 hrs,  Volume= 1.245 af
Outflow = 6.89 cfs @ 0.26 hrs,  Volume= 1.245 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach 7R : OFFSITE

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
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Summary for Pond 5P: FOREBAY 1 & WET POND

Inflow Area = 17.102 ac, 72.94% Impervious,  Inflow Depth = 0.87"    for  Water Quality (WQv) event
Inflow = 21.75 cfs @ 0.00 hrs,  Volume= 1.247 af
Outflow = 6.89 cfs @ 0.26 hrs,  Volume= 1.245 af,  Atten= 68%,  Lag= 15.6 min
Primary = 6.89 cfs @ 0.26 hrs,  Volume= 1.245 af
     Routed to Reach 8R : ONSITE WETLAND

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Starting Elev= 475.00'   Surf.Area= 6,000 sf   Storage= 22,390 cf
Peak Elev= 476.39' @ 0.26 hrs   Surf.Area= 15,988 sf   Storage= 36,683 cf   (14,293 cf above start)

Plug-Flow detention time= 667.6 min calculated for 0.686 af (55% of inflow)
Center-of-Mass det. time= 56.2 min ( 600.8 - 544.6 )

Volume Invert Avail.Storage Storage Description

#1 468.00' 171,728 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

468.00 1,610 0 0
469.00 2,000 1,805 1,805
470.00 2,410 2,205 4,010
471.00 2,840 2,625 6,635
472.00 3,290 3,065 9,700
473.00 3,770 3,530 13,230
474.00 4,275 4,023 17,253
475.00 6,000 5,138 22,390
476.00 11,675 8,838 31,228
477.00 22,610 17,143 48,370
478.00 26,720 24,665 73,035
479.00 30,590 28,655 101,690
480.00 35,215 32,903 134,593
481.00 39,055 37,135 171,728

Device Routing     Invert Outlet Devices

#1 Device 4 480.00' 48.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Device 4 478.00' 3.0' long x 0.75' rise Sharp-Crested Rectangular Weir   
2 End Contraction(s)   

#3 Device 4 475.00' 18.0"  Round Culvert   
L= 38.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 471.00' / 475.00'   S= -0.1053 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

#4 Primary 475.00' 24.0"  Round Culvert   
L= 38.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 475.00' / 474.00'   S= 0.0263 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 3.14 sf   
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Primary OutFlow  Max=6.84 cfs @ 0.26 hrs  HW=476.39'  TW=0.00'   (Dynamic Tailwater)
4=Culvert  (Passes 6.84 cfs of 9.31 cfs potential flow)

1=Orifice/Grate  ( Controls 0.00 cfs)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Inlet Controls 6.84 cfs @ 4.01 fps)
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Summary for Pond 6P: FOREBAY 2

[44] Hint: Outlet device #2 is below defined storage

Inflow Area = 9.583 ac, 70.13% Impervious,  Inflow Depth = 0.53"    for  Water Quality (WQv) event
Inflow = 6.46 cfs @ 12.08 hrs,  Volume= 0.423 af
Outflow = 21.75 cfs @ 0.00 hrs,  Volume= 0.860 af,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 21.75 cfs @ 0.00 hrs,  Volume= 0.860 af
     Routed to Pond 5P : FOREBAY 1 & WET POND

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Starting Elev= 488.00'   Surf.Area= 6,200 sf   Storage= 16,298 cf
Peak Elev= 488.00' @ 0.00 hrs   Surf.Area= 6,200 sf   Storage= 16,298 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description

#1 484.00' 40,673 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

484.00 2,205 0 0
485.00 3,040 2,623 2,623
486.00 4,000 3,520 6,143
487.00 5,055 4,528 10,670
488.00 6,200 5,628 16,298
489.00 7,445 6,823 23,120
490.00 8,770 8,108 31,228
491.00 10,120 9,445 40,673

Device Routing     Invert Outlet Devices

#1 Discarded 488.00' 32.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 480.00' 18.0"  Round Culvert   
L= 156.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 480.00' / 479.00'   S= 0.0064 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=488.00'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)

Primary OutFlow  Max=21.75 cfs @ 0.00 hrs  HW=488.00'  TW=475.28'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 21.75 cfs @ 12.31 fps)



Type II 24-hr  Water Quality (WQv) Rainfall=1.10"DGC025_HydroCAD
  Printed  8/30/2022Prepared by Elan Design Lab, Inc

Page 70HydroCAD® 10.20-2f  s/n 07437  © 2022 HydroCAD Software Solutions LLC

Summary for Pond 9P: FOREBAY 3

Inflow Area = 3.812 ac, 93.68% Impervious,  Inflow Depth = 0.80"    for  Water Quality (WQv) event
Inflow = 5.42 cfs @ 11.94 hrs,  Volume= 0.254 af
Outflow = 4.01 cfs @ 12.00 hrs,  Volume= 0.254 af,  Atten= 26%,  Lag= 3.4 min
Primary = 4.01 cfs @ 12.00 hrs,  Volume= 0.254 af
     Routed to Pond 5P : FOREBAY 1 & WET POND

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 3
Starting Elev= 488.00'   Surf.Area= 5,680 sf   Storage= 14,085 cf
Peak Elev= 488.34' @ 12.00 hrs   Surf.Area= 6,077 sf   Storage= 16,062 cf   (1,977 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 18.9 min ( 812.9 - 794.0 )

Volume Invert Avail.Storage Storage Description

#1 484.00' 27,833 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

484.00 1,510 0 0
485.00 2,445 1,978 1,978
486.00 3,490 2,968 4,945
487.00 4,555 4,023 8,968
488.00 5,680 5,118 14,085
489.00 6,860 6,270 20,355
490.00 8,095 7,478 27,833

Device Routing     Invert Outlet Devices

#1 Device 2 488.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 482.00' 18.0"  Round Culvert   
L= 169.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 482.00' / 477.00'   S= 0.0296 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.00 cfs @ 12.00 hrs  HW=488.34'  TW=475.74'   (Dynamic Tailwater)
2=Culvert  (Passes 4.00 cfs of 20.11 cfs potential flow)

1=Orifice/Grate  (Weir Controls 4.00 cfs @ 1.90 fps)
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