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Project Figures 

Figure 1: Site Location Map 
Figure 2: FEMA Floodplain Map 
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Project Summary 

Site Location and Summary 

 
The Proposed Action involves an application for site plan approval, and other 

approvals associated with the proposed development of the 25.48±-acre Subject 

Property located at 103-107 Dock Road in the hamlet of Marlboro, Town of 

Marlborough, Ulster County, New York. The Subject Property spans across Dock Road 

with most of the property situated on the north side of the roadway and a small 

portion on the south side. Ulster County Tax Map #: Section 109.1 - Block 3 -  Lots 13, 

14.2 and 15 and Section 108.4 - Block 3 - Lot 29.1. The project site is bounded by the 

campus of Marlboro Elementary School to the north; A marina located at 140 Dock 

Road to the east; Dock Road to the south; The Hamlet of Marlboro Wastewater 

Treatment Facility to the southwest; Residential properties and commercial structures 

fronting Route 9W to the west. 

 

The site is mostly vacant and wooded with three single family residences located on 

the western portion.  The middle portion of the site was previously mined creating a 

depression on the eastern side of the property.  There are varying steep slopes across 

most of the site ranging from elevation +/-160 at the west side of Dock Road to 

elevation +/-11.0 at the east side. 

 

According to the Flood Insurance Rate Map (FIRM) prepared by Federal Emergency 

Management Agency (FEMA), the project site is not located within a flood zone, 

however it is located next to a 1% Annual Chance Flood Hazard area. See the Flood 

map numbered 36111C0905E dated 9/25/2009 in the Project figures section, Figure 

two, of this report). 

 

 

2 



 

 

 

\\vhb.com\gbl\proj\WhitePlains\20578.01 
LeytonPropert-
Marlboro\Reports\Drainage\20578.01_Drainag
e Report.docx 

5 Project Summary 

 

Existing Conditions 

Subsurface Conditions: 

 

According to the NRCS soil survey for Ulster County, NY, the site consists of 

hydrologic soil group A and B and is made up of mostly ‘Riverhead fine sandy loam, 

0-3 percent slopes’(RvA), ‘Hoosic soils, very steep’ (HgD) and ‘Chenango Gravely silt 

loam, 3-8 percent slopes. USDA soils report is included in Attachment A.  

 

A subsurface geotechnical study was performed by Tectonic Engineering Consultants, 

Geologists & Land Surveyors, D.P.C. dated April 2, 2024.  Based on the information 

provided in the Geotechnical Report provided, generally there are sandy soils with 

traces of silt and gravel present at the site.  There was bedrock/auger refusal at some 

of the boring locations, however elevations provided are outside limits of the 

proposed project excavation.  Percolation tests were performed at various locations 

on the site and infiltration rates ranged from three to seven in/hr. 

 

Pre-Development Hydrology: 

 

From a hydrological perspective, the site is divided into seven distinct sub catchments 

as shown in Figure B-1 in Attachment B.  The predominant flow of stormwater runoff 

from the site is directed towards Dock Road from Subcatchment Areas B and C and 

eventually discharges directly to the Hudson River via overland flow. Sub catchments 

D, E and F located on the west side of the site discharge to dock road and flow along 

a swale on the north side of the road to a culvert that runs across the road to a lot 

owned by the applicant, which contains the wetlands of a tributary to the Hudson 

River.   In addition, two subcatchment areas, A and G, as shown on the figure, 

discharge off site to the north and east respectively via overland flow. 

 

Table 1 summarizes the key hydrologic parameters for each drainage area used in the 

existing conditions analysis. 

 
Table 1 
Existing Conditions Hydrologic Data  
 

Description 

(Drainage Area #) 

Discharge 

Location 

Study  

Point 

Area 

(acres) 

Curve 

Number 

Time of 

Concentration  

(min) 

SC-A Campus of 

Marlboro 

Elementary 

School 

B 2.683 60, 67 

and 98 

64 
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SC-B Bottom of Dock 

Road 

A 13.46 65 and 

67 

113.9 

SC-C Bottom of Dock 

Road 

A 3.5 65 66.4 

 

SC-D Gutter to 

Culvert on Dock 

Road 

C 2.16 65 25.8 

SC-E Gutter to 

Culvert on Dock 

Road 

C .530 65 and 

98 

4.7 

SC-F Gutter to 

Culvert on Dock 

Road  

C .230 65  2.4 

SC-G Marina  D 1.130 58 18 

 

 

Proposed Conditions 

 

The proposed action will construct a residential development consisting of 103 

townhome and cottage style units. Every home is designed to include a garage, with 

additional parking for guests dispersed throughout the development. A community 

clubhouse and swimming pool are also planned on the eastern side of the property. 

 

The post-development conditions divide the site into six subcatchment areas. Figure 

B-2 in Attachment B details the subcatchment areas and where they discharge from 

the site.  Generally, stormwater runoff sheet flows from impervious and landscaped 

areas and is collected via a series of catch basins and area drains, and piped into 

underground detention system which are designed to hold enough runoff and 

discharge at rates equal to or less than predevelopment rates.  Outfall pipes are 

connected to the detention systems and once the volume stored reaches the design 

elevation, runoff is piped to engineered outfalls consisting of concrete flared end 

sections with rip rap scour protection aprons. 

 

Below is a summary of each of the post-development subcatchment areas: 

 

Drainage Area A – approximately 4.26-acres in area on the western most portion of 

the site.  This area consists of the majority of the cottage style units, the western 

access road and landscaped areas created from excavation operations.  Prior to 

discharge from the site, runoff will be stored in two underground detention systems 
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manufactured by StormTrap or approved equal.  Area A will discharge via a culvert 

below dock road as shown on the project drainage plans.  The discharge point from 

this area is shown as Study Point C (SPC) on Figure B-2. 

 

Drainage Area B - is approximately 10.80 acres. It consists of the remainder o the 

cottage style units and over half of the proposed townhome units and access drives, 

as well as most of the steeply inclined land in the northern section of the site. Runoff 

from the northern portion of this area flows into a bioswale segmented by check 

dams to slow the velocity of the runoff and collected at the low point before being 

piped to a large underground detention system by StormTrap (or approved equal) 

designed to detain and infiltrate stormwater runoff before its controlled release to 

Study Point A (SPA) as depicted on Figure B-2. 

 

Drainage Area C – is approximately 3.375 acres and includes additional townhome 

units and the proposed clubhouse as well as some access road, visitor parking and 

landscape areas.  In addition, a portion of the northern sloped area also drains to this 

system. Runoff is collected and stored in an underground detention system by 

StormTrap (or approved equal) designed to detain and infiltrate stormwater runoff 

before its controlled release to SPA as depicted on Figure B-2. 

 

Drainage Area D – is approximately 1.462 acres and includes the remainder of the 

proposed townhome units and the surrounding landscaped area. Runoff from this 

area sheet flows to Dock Road and discharges at SPA. 

 

Drainage Area E – is approximately 3.086 acres and is comprised of wooded area 

that will remain undisturbed post development.  Runoff from this area sheet flows 

overland to Dock Road and discharges ta SPA. 

 

Drainage Area F – is approximately .950 acres in area.  There is no proposed 

development in this drainage area and therefore peak discharges will not change 

from predevelopment conditions. 

 

Table 2 summarizes the key hydrologic parameters for each drainage area used in the 

proposed condition analysis. 
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Table 2 
Proposed Condition Hydrologic Data  
 

Description 

(Drainage Area #) 

Discharge 

Location 

Study  

Point 

Area 

(acres) 

Curve 

Number 

Time of 

Concentration  

(min) 

DA- A Outlet to 

wetland across 

dock road 

C 4.260 98, 61, 

and 98 

26.1 

DA-B Bottom of Dock 

Road 

A 10.800 98, 61 

and 60 

10.3 

DA-C Bottom of Dock 

Road 

A 3.375 98, 61 

and 60 

10.0 

DA-D Bottom of Dock 

Road 

A 1.462 98 and 

61  

10.0 

DA-E Bottom of Dock 

Road 

A 3.086 58 68.2 

DA-F Marina D .950 23.8 23.8 

 

 

Post Development Hydrologic Analysis 

 

In order to demonstrate that the proposed storm water management system for the 

project is capable of accommodating post-development runoff for the 2-year, 10-

year and 100-year storm events, a model was developed using HydroCAD software to 

analyze each storm condition. The system was designed to limit peak discharge for 

the design storm events to pre-development rates or less. To establish these flows 

the following 2-, 10-, and 100-year, 24-hour storm precipitation values were used for 

the using Figures 4.1-4.4 in the New York State Stormwater Management Design 

Manul, January 2015. 
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Recurrence 

Interval 

24-hour 

Rainfall Depth 

2-Year 3.5” 

10-Year 4.75” 

100-Year 8.8” 

 

In accordance with the NYSDEC requirements, the HydroCAD model uses the TR-20 

methodology to calculate peak runoff rates for a specific design area. The program is 

then used to model storage over time in conjunction with infiltration through the 

proposed underground detention systems which contain controlled outlets which 

allow runoff below the pre-development peak discharge rate.  The model also 

indicates the peak elevation of storage in the system during the storm.  

 

As indicated above, the Geotechnical report indicated a range of infiltration rates 

between three and seven inches per hour throughout the site.  An average infiltration 

rate of five inches per hour was used to model infiltration through the proposed 

detention systems. 

 

Time of concentration and CN values were calculated under existing and proposed 

conditions by following TR-55 Handbook Guideline for each drainage area. Minimum 

time of concentration of 10 minutes is used.  

 

Table 3 below shows the comparison of pre- and post-development peak discharge 

rates for the design storms. Attachment B of this report contains the hydrologic 

analysis for both pre- and post-development scenarios. 

 

Table 3 
Flows Comparison at Study Point A 
 

Storm 

Frequency 

Pre-Dev. 

Peak 

Discharge 

Post-Dev. 

Peak 

Discharge 

Percent 

Reduction 

2-Year 2.87 cfs 2.67 cfs 6.9% 

10-Year 6.28 cfs 4.32 cfs 31.2% 

100-Year 22.51cfs 20.61 cfs 8.4% 
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Flows Comparison at Study Point B 
 

Storm 

Frequency 

Pre-Dev. 

Peak 

Discharge 

Post-Dev. 

Peak 

Discharge 

Percent 

Reduction 

2-Year .01 cfs 0 cfs 100% 

10-Year 1.02 cfs 0 cfs 100% 

100-Year 4.67 cfs 0 cfs 100% 

 
 
Flows Comparison at Study Point C 
 

Storm 

Frequency 

Pre-Dev. 

Peak 

Discharge 

Post-Dev. 

Peak 

Discharge 

Percent 

Reduction 

2-Year 1.29 cfs 0 cfs 100% 

10-Year 2.81 cfs 0 cfs 100% 

100-Year 8.98 cfs 5.21 cfs 41.98% 

 

Flows Comparison at Study Point D 
 

Storm 

Frequency 

Pre-Dev. 

Peak 

Discharge 

Post-Dev. 

Peak 

Discharge 

Percent 

Reduction 

2-Year .26 cfs .20 cfs 23.00 % 

10-Year .80 cfs .61 cfs 23.75% 

100-Year 3.39 cfs 2.54 cfs 25.0 % 

 

As indicated above, there is no increase in peak discharge during the design storm 

events during post development conditions.  
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Attachment A: 

NRCS Soil Survey Information 
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Figure B-1Existing Drainage Conditions
Orchards on Hudson Residential
103-107 Dock Road
Marlboro, NY
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Figure B-2Proposed Drainage Conditions
Orchards on Hudson Residential
103-107 Dock Road
Marlboro, NY
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2 Year Type III 24-hr Default 24.00 1 3.50 2

2 10 Year Type III 24-hr Default 24.00 1 4.75 2

3 100 Year Type III 24-hr Default 24.00 1 8.80 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

4.890 67 Brush, Poor, HSG B  (SC-A, SC-B)

0.033 98 Paved parking, HSG B  (SC-A)

0.060 98 Unconnected roofs, HSG A  (E)

1.870 60 Woods, Fair, HSG B  (SC-A)

15.710 65 Woods/grass comb., Fair, HSG B  (D, E, F, SC-B, SC-C)

1.130 58 Woods/grass comb., Good, HSG B  (G)

23.693 65 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.060 HSG A E

23.633 HSG B D, E, F, G, SC-A, SC-B, SC-C

0.000 HSG C

0.000 HSG D

0.000 Other

23.693 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 4.890 0.000 0.000 0.000 4.890 Brush, Poor SC-A, SC-B

0.000 0.033 0.000 0.000 0.000 0.033 Paved parking SC-A

0.060 0.000 0.000 0.000 0.000 0.060 Unconnected roofs E

0.000 1.870 0.000 0.000 0.000 1.870 Woods, Fair SC-A

0.000 15.710 0.000 0.000 0.000 15.710 Woods/grass comb., Fair D, E, F, SC-B, SC-C

0.000 1.130 0.000 0.000 0.000 1.130 Woods/grass comb., Good G

0.060 23.633 0.000 0.000 0.000 23.693 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2.160 ac   0.00% Impervious   Runoff Depth=0.75"Subcatchment D: SCD
   Flow Length=266'   Tc=25.8 min   CN=65   Runoff=0.97 cfs  0.135 af

Runoff Area=0.530 ac   11.32% Impervious   Runoff Depth=0.85"Subcatchment E: SCE
   Flow Length=112'   Tc=10.0 min   UI Adjusted CN=67   Runoff=0.40 cfs  0.038 af

Runoff Area=0.230 ac   0.00% Impervious   Runoff Depth=0.75"Subcatchment F: SCF
   Flow Length=55'   Slope=0.1900 '/'   Tc=10.0 min   CN=65   Runoff=0.15 cfs  0.014 af

Runoff Area=1.130 ac   0.00% Impervious   Runoff Depth=0.45"Subcatchment G: SCG
   Flow Length=320'   Tc=18.0 min   CN=58   Runoff=0.26 cfs  0.043 af

Runoff Area=2.683 ac   1.23% Impervious   Runoff Depth=0.66"Subcatchment SC-A: SC-A
   Flow Length=344'   Tc=64.0 min   CN=63   Runoff=0.62 cfs  0.147 af

Runoff Area=13.460 ac   0.00% Impervious   Runoff Depth=0.80"Subcatchment SC-B: SC-B
   Flow Length=813'   Tc=91.9 min   CN=66   Runoff=3.20 cfs  0.898 af

Runoff Area=3.500 ac   0.00% Impervious   Runoff Depth=0.75"Subcatchment SC-C: SC-C
   Flow Length=213'   Tc=66.4 min   CN=65   Runoff=0.95 cfs  0.219 af

Peak Elev=140.99'  Storage=0.020 af   Inflow=0.62 cfs  0.147 afPond SCA: SC-A
   Discarded=0.43 cfs  0.147 af   Primary=0.01 cfs  0.001 af   Outflow=0.44 cfs  0.147 af

Peak Elev=65.50'  Storage=0.148 af   Inflow=3.20 cfs  0.898 afPond SCB: SC-B
   Discarded=1.01 cfs  0.876 af   Primary=2.16 cfs  0.170 af   Outflow=3.17 cfs  1.046 af

   Inflow=2.87 cfs  0.389 afLink SPA: SPA
   Primary=2.87 cfs  0.389 af

   Inflow=0.01 cfs  0.001 afLink SPB: SPB
   Primary=0.01 cfs  0.001 af
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   Inflow=1.29 cfs  0.187 afLink SPC: Study Point C
   Primary=1.29 cfs  0.187 af

   Inflow=0.26 cfs  0.043 afLink SPD: Study Point D
   Primary=0.26 cfs  0.043 af

Total Runoff Area = 23.693 ac   Runoff Volume = 1.494 af   Average Runoff Depth = 0.76"
99.61% Pervious = 23.600 ac     0.39% Impervious = 0.093 ac
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Summary for Subcatchment D: SCD

Runoff = 0.97 cfs @ 12.42 hrs,  Volume= 0.135 af,  Depth= 0.75"
     Routed to Link SPC : Study Point C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (ac) CN Description

2.160 65 Woods/grass comb., Fair, HSG B

2.160 100.00% Pervious Area

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

6.4 70 0.0258 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

19.4 196 0.0125 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

25.8 266 Total
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Subcatchment D: SCD

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 Year Rainfall=3.50"

Runoff Area=2.160 ac

Runoff Volume=0.135 af

Runoff Depth=0.75"

Flow Length=266'

Tc=25.8 min

CN=65

0.97 cfs
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Summary for Subcatchment E: SCE

Runoff = 0.40 cfs @ 12.16 hrs,  Volume= 0.038 af,  Depth= 0.85"
     Routed to Link SPC : Study Point C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (ac) CN Adj Description

0.470 65 Woods/grass comb., Fair, HSG B
0.060 98 Unconnected roofs, HSG A

0.530 69 67 Weighted Average, UI Adjusted
0.470 88.68% Pervious Area
0.060 11.32% Impervious Area
0.060 100.00% Unconnected

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

2.6 40 0.0800 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.1 72 0.4200 0.56 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

4.7 112 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment E: SCE

Runoff

Hydrograph
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Type III 24-hr

2 Year Rainfall=3.50"

Runoff Area=0.530 ac

Runoff Volume=0.038 af

Runoff Depth=0.85"

Flow Length=112'

Tc=10.0 min

UI Adjusted CN=67

0.40 cfs
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Summary for Subcatchment F: SCF

Runoff = 0.15 cfs @ 12.16 hrs,  Volume= 0.014 af,  Depth= 0.75"
     Routed to Link SPC : Study Point C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (ac) CN Description

0.230 65 Woods/grass comb., Fair, HSG B

0.230 100.00% Pervious Area

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

2.4 55 0.1900 0.39 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.4 55 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment F: SCF

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 Year Rainfall=3.50"

Runoff Area=0.230 ac

Runoff Volume=0.014 af

Runoff Depth=0.75"

Flow Length=55'

Slope=0.1900 '/'

Tc=10.0 min

CN=65

0.15 cfs
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Summary for Subcatchment G: SCG

Runoff = 0.26 cfs @ 12.38 hrs,  Volume= 0.043 af,  Depth= 0.45"
     Routed to Link SPD : Study Point D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (ac) CN Description

1.130 58 Woods/grass comb., Good, HSG B

1.130 100.00% Pervious Area

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

5.5 95 0.4755 0.29 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

3.9 76 0.7573 0.33 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

5.1 95 0.5883 0.31 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

3.5 54 0.4811 0.26 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

18.0 320 Total
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Subcatchment G: SCG

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 Year Rainfall=3.50"

Runoff Area=1.130 ac

Runoff Volume=0.043 af

Runoff Depth=0.45"

Flow Length=320'

Tc=18.0 min

CN=58

0.26 cfs
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Summary for Subcatchment SC-A: SC-A

Runoff = 0.62 cfs @ 13.01 hrs,  Volume= 0.147 af,  Depth= 0.66"
     Routed to Pond SCA : SC-A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (ac) CN Description

1.870 60 Woods, Fair, HSG B
0.780 67 Brush, Poor, HSG B
0.033 98 Paved parking, HSG B

2.683 63 Weighted Average
2.650 98.77% Pervious Area
0.033 1.23% Impervious Area

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

5.8 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

30.7 177 0.0230 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

27.5 117 0.0132 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

64.0 344 Total
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Subcatchment SC-A: SC-A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 Year Rainfall=3.50"

Runoff Area=2.683 ac

Runoff Volume=0.147 af

Runoff Depth=0.66"

Flow Length=344'

Tc=64.0 min

CN=63

0.62 cfs
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Summary for Subcatchment SC-B: SC-B

Runoff = 3.20 cfs @ 13.38 hrs,  Volume= 0.898 af,  Depth= 0.80"
     Routed to Pond SCB : SC-B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (ac) CN Description

9.350 65 Woods/grass comb., Fair, HSG B
4.110 67 Brush, Poor, HSG B

13.460 66 Weighted Average
13.460 100.00% Pervious Area

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

10.3 166 0.3100 0.27 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

31.2 284 0.0568 0.15 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

16.8 128 0.0541 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

11.8 104 0.0860 0.15 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

21.8 131 0.0297 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

91.9 813 Total
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Subcatchment SC-B: SC-B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 Year Rainfall=3.50"

Runoff Area=13.460 ac

Runoff Volume=0.898 af

Runoff Depth=0.80"

Flow Length=813'

Tc=91.9 min

CN=66

3.20 cfs
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Summary for Subcatchment SC-C: SC-C

Runoff = 0.95 cfs @ 13.05 hrs,  Volume= 0.219 af,  Depth= 0.75"
     Routed to Link SPA : SPA

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Year Rainfall=3.50"

Area (ac) CN Description

3.500 65 Woods/grass comb., Fair, HSG B

3.500 100.00% Pervious Area

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

62.7 104 0.0053 0.03 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.50"

3.7 109 0.6400 0.50 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

66.4 213 Total
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Subcatchment SC-C: SC-C

Runoff

Hydrograph
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Type III 24-hr

2 Year Rainfall=3.50"

Runoff Area=3.500 ac

Runoff Volume=0.219 af

Runoff Depth=0.75"

Flow Length=213'

Tc=66.4 min

CN=65

0.95 cfs
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Summary for Pond SCA: SC-A

Inflow Area = 2.683 ac, 1.23% Impervious,  Inflow Depth = 0.66"    for  2 Year event
Inflow = 0.62 cfs @ 13.01 hrs,  Volume= 0.147 af
Outflow = 0.44 cfs @ 13.52 hrs,  Volume= 0.147 af,  Atten= 29%,  Lag= 30.5 min
Discarded = 0.43 cfs @ 13.52 hrs,  Volume= 0.147 af
Primary = 0.01 cfs @ 13.52 hrs,  Volume= 0.001 af
     Routed to Link SPB : SPB

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 140.99' @ 13.52 hrs   Surf.Area= 0.084 ac   Storage= 0.020 af

Plug-Flow detention time= 27.3 min calculated for 0.147 af (100% of inflow)
Center-of-Mass det. time= 27.3 min ( 976.2 - 948.9 )

Volume Invert Avail.Storage Storage Description

#1 140.30' 0.021 af Custom Stage Data (Conic) Listed below (Recalc)

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

140.30 0.007 0.000 0.000 0.007
140.50 0.007 0.001 0.001 0.007
141.00 0.088 0.020 0.021 0.088

Device Routing     Invert Outlet Devices

#0 Primary 141.00' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 140.30' 5.000 in/hr Exfiltration over Wetted area   
#2 Primary 140.90' 135.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.48 (C= 3.10)   

Discarded OutFlow  Max=0.43 cfs @ 13.52 hrs  HW=140.99'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.43 cfs)

Primary OutFlow  Max=0.01 cfs @ 13.52 hrs  HW=140.99'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.01 cfs @ 0.73 fps)



Type III 24-hr  2 Year Rainfall=3.50"20578.01_ Pre and Post Hydro CAD
  Printed  8/2/2024Prepared by VHB, Inc

Page 23HydroCAD® 10.20-3c  s/n 01038  © 2023 HydroCAD Software Solutions LLC

Pond SCA: SC-A

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=2.683 ac

Peak Elev=140.99'

Storage=0.020 af

0.62 cfs

0.44 cfs

0.43 cfs

0.01 cfs



Type III 24-hr  2 Year Rainfall=3.50"20578.01_ Pre and Post Hydro CAD
  Printed  8/2/2024Prepared by VHB, Inc

Page 24HydroCAD® 10.20-3c  s/n 01038  © 2023 HydroCAD Software Solutions LLC

Summary for Pond SCB: SC-B

Inflow Area = 13.460 ac, 0.00% Impervious,  Inflow Depth = 0.80"    for  2 Year event
Inflow = 3.20 cfs @ 13.38 hrs,  Volume= 0.898 af
Outflow = 3.17 cfs @ 13.47 hrs,  Volume= 1.046 af,  Atten= 1%,  Lag= 5.5 min
Discarded = 1.01 cfs @ 0.00 hrs,  Volume= 0.876 af
Primary = 2.16 cfs @ 13.47 hrs,  Volume= 0.170 af
     Routed to Link SPA : SPA

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Starting Elev= 65.50'   Surf.Area= 0.200 ac   Storage= 0.148 af
Peak Elev= 65.50' @ 0.00 hrs   Surf.Area= 0.200 ac   Storage= 0.148 af

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 63.60' 0.148 af Custom Stage Data (Conic) Listed below

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

63.60 0.001 0.000 0.000 0.001
65.00 0.130 0.066 0.066 0.130
65.50 0.200 0.082 0.148 0.200

Device Routing     Invert Outlet Devices

#0 Primary 65.50' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 63.60' 5.000 in/hr Exfiltration over Wetted area   
#2 Primary 65.30' 135.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.48 (C= 3.10)   

Discarded OutFlow  Max=1.01 cfs @ 0.00 hrs  HW=65.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 1.01 cfs)

Primary OutFlow  Max=0.11 cfs @ 13.47 hrs  HW=65.50'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.11 cfs @ 1.11 fps)
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Pond SCB: SC-B
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Summary for Link SPA: SPA

Inflow Area = 16.960 ac, 0.00% Impervious,  Inflow Depth = 0.28"    for  2 Year event
Inflow = 2.87 cfs @ 13.47 hrs,  Volume= 0.389 af
Primary = 2.87 cfs @ 13.47 hrs,  Volume= 0.389 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPA: SPA
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Inflow Area=16.960 ac
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Summary for Link SPB: SPB

Inflow Area = 2.683 ac, 1.23% Impervious,  Inflow Depth = 0.00"    for  2 Year event
Inflow = 0.01 cfs @ 13.52 hrs,  Volume= 0.001 af
Primary = 0.01 cfs @ 13.52 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPB: SPB
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Summary for Link SPC: Study Point C

Inflow Area = 2.920 ac, 2.05% Impervious,  Inflow Depth = 0.77"    for  2 Year event
Inflow = 1.29 cfs @ 12.38 hrs,  Volume= 0.187 af
Primary = 1.29 cfs @ 12.38 hrs,  Volume= 0.187 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPC: Study Point C
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Summary for Link SPD: Study Point D

Inflow Area = 1.130 ac, 0.00% Impervious,  Inflow Depth = 0.45"    for  2 Year event
Inflow = 0.26 cfs @ 12.38 hrs,  Volume= 0.043 af
Primary = 0.26 cfs @ 12.38 hrs,  Volume= 0.043 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPD: Study Point D
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2.160 ac   0.00% Impervious   Runoff Depth=1.49"Subcatchment D: SCD
   Flow Length=266'   Tc=25.8 min   CN=65   Runoff=2.14 cfs  0.268 af

Runoff Area=0.530 ac   11.32% Impervious   Runoff Depth=1.63"Subcatchment E: SCE
   Flow Length=112'   Tc=10.0 min   UI Adjusted CN=67   Runoff=0.84 cfs  0.072 af

Runoff Area=0.230 ac   0.00% Impervious   Runoff Depth=1.49"Subcatchment F: SCF
   Flow Length=55'   Slope=0.1900 '/'   Tc=10.0 min   CN=65   Runoff=0.33 cfs  0.029 af

Runoff Area=1.130 ac   0.00% Impervious   Runoff Depth=1.03"Subcatchment G: SCG
   Flow Length=320'   Tc=18.0 min   CN=58   Runoff=0.80 cfs  0.097 af

Runoff Area=2.683 ac   1.23% Impervious   Runoff Depth=1.35"Subcatchment SC-A: SC-A
   Flow Length=344'   Tc=64.0 min   CN=63   Runoff=1.46 cfs  0.303 af

Runoff Area=13.460 ac   0.00% Impervious   Runoff Depth=1.56"Subcatchment SC-B: SC-B
   Flow Length=813'   Tc=91.9 min   CN=66   Runoff=6.86 cfs  1.749 af

Runoff Area=3.500 ac   0.00% Impervious   Runoff Depth=1.49"Subcatchment SC-C: SC-C
   Flow Length=213'   Tc=66.4 min   CN=65   Runoff=2.10 cfs  0.434 af

Peak Elev=141.00'  Storage=0.021 af   Inflow=1.46 cfs  0.303 afPond SCA: SC-A
   Discarded=0.45 cfs  0.230 af   Primary=1.02 cfs  0.073 af   Outflow=1.46 cfs  0.303 af

Peak Elev=65.50'  Storage=0.148 af   Inflow=6.86 cfs  1.749 afPond SCB: SC-B
   Discarded=1.01 cfs  1.090 af   Primary=5.85 cfs  0.808 af   Outflow=6.86 cfs  1.897 af

   Inflow=7.68 cfs  1.242 afLink SPA: SPA
   Primary=7.68 cfs  1.242 af

   Inflow=1.02 cfs  0.073 afLink SPB: SPB
   Primary=1.02 cfs  0.073 af
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   Inflow=2.81 cfs  0.369 afLink SPC: Study Point C
   Primary=2.81 cfs  0.369 af

   Inflow=0.80 cfs  0.097 afLink SPD: Study Point D
   Primary=0.80 cfs  0.097 af

Total Runoff Area = 23.693 ac   Runoff Volume = 2.952 af   Average Runoff Depth = 1.50"
99.61% Pervious = 23.600 ac     0.39% Impervious = 0.093 ac
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Summary for Subcatchment D: SCD

Runoff = 2.14 cfs @ 12.39 hrs,  Volume= 0.268 af,  Depth= 1.49"
     Routed to Link SPC : Study Point C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.75"

Area (ac) CN Description

2.160 65 Woods/grass comb., Fair, HSG B

2.160 100.00% Pervious Area

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

6.4 70 0.0258 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

19.4 196 0.0125 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

25.8 266 Total
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Subcatchment D: SCD
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Type III 24-hr

10 Year Rainfall=4.75"

Runoff Area=2.160 ac

Runoff Volume=0.268 af

Runoff Depth=1.49"

Flow Length=266'

Tc=25.8 min

CN=65

2.14 cfs
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Summary for Subcatchment E: SCE

Runoff = 0.84 cfs @ 12.15 hrs,  Volume= 0.072 af,  Depth= 1.63"
     Routed to Link SPC : Study Point C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.75"

Area (ac) CN Adj Description

0.470 65 Woods/grass comb., Fair, HSG B
0.060 98 Unconnected roofs, HSG A

0.530 69 67 Weighted Average, UI Adjusted
0.470 88.68% Pervious Area
0.060 11.32% Impervious Area
0.060 100.00% Unconnected

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

2.6 40 0.0800 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.1 72 0.4200 0.56 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

4.7 112 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment E: SCE
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Type III 24-hr

10 Year Rainfall=4.75"

Runoff Area=0.530 ac

Runoff Volume=0.072 af

Runoff Depth=1.63"

Flow Length=112'

Tc=10.0 min

UI Adjusted CN=67

0.84 cfs



Type III 24-hr  10 Year Rainfall=4.75"20578.01_ Pre and Post Hydro CAD
  Printed  8/2/2024Prepared by VHB, Inc

Page 36HydroCAD® 10.20-3c  s/n 01038  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment F: SCF

Runoff = 0.33 cfs @ 12.15 hrs,  Volume= 0.029 af,  Depth= 1.49"
     Routed to Link SPC : Study Point C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.75"

Area (ac) CN Description

0.230 65 Woods/grass comb., Fair, HSG B

0.230 100.00% Pervious Area

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

2.4 55 0.1900 0.39 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.4 55 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment F: SCF
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Type III 24-hr

10 Year Rainfall=4.75"

Runoff Area=0.230 ac

Runoff Volume=0.029 af

Runoff Depth=1.49"

Flow Length=55'

Slope=0.1900 '/'

Tc=10.0 min

CN=65

0.33 cfs
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Summary for Subcatchment G: SCG

Runoff = 0.80 cfs @ 12.30 hrs,  Volume= 0.097 af,  Depth= 1.03"
     Routed to Link SPD : Study Point D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.75"

Area (ac) CN Description

1.130 58 Woods/grass comb., Good, HSG B

1.130 100.00% Pervious Area

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

5.5 95 0.4755 0.29 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

3.9 76 0.7573 0.33 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

5.1 95 0.5883 0.31 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

3.5 54 0.4811 0.26 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

18.0 320 Total
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Subcatchment G: SCG

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr

10 Year Rainfall=4.75"

Runoff Area=1.130 ac

Runoff Volume=0.097 af

Runoff Depth=1.03"

Flow Length=320'

Tc=18.0 min

CN=58

0.80 cfs
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Summary for Subcatchment SC-A: SC-A

Runoff = 1.46 cfs @ 12.94 hrs,  Volume= 0.303 af,  Depth= 1.35"
     Routed to Pond SCA : SC-A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.75"

Area (ac) CN Description

1.870 60 Woods, Fair, HSG B
0.780 67 Brush, Poor, HSG B
0.033 98 Paved parking, HSG B

2.683 63 Weighted Average
2.650 98.77% Pervious Area
0.033 1.23% Impervious Area

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

5.8 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

30.7 177 0.0230 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

27.5 117 0.0132 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

64.0 344 Total
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Subcatchment SC-A: SC-A
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Type III 24-hr

10 Year Rainfall=4.75"

Runoff Area=2.683 ac

Runoff Volume=0.303 af

Runoff Depth=1.35"

Flow Length=344'

Tc=64.0 min

CN=63

1.46 cfs
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Summary for Subcatchment SC-B: SC-B

Runoff = 6.86 cfs @ 13.28 hrs,  Volume= 1.749 af,  Depth= 1.56"
     Routed to Pond SCB : SC-B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.75"

Area (ac) CN Description

9.350 65 Woods/grass comb., Fair, HSG B
4.110 67 Brush, Poor, HSG B

13.460 66 Weighted Average
13.460 100.00% Pervious Area

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

10.3 166 0.3100 0.27 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

31.2 284 0.0568 0.15 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

16.8 128 0.0541 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

11.8 104 0.0860 0.15 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

21.8 131 0.0297 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

91.9 813 Total
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Subcatchment SC-B: SC-B
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Type III 24-hr

10 Year Rainfall=4.75"

Runoff Area=13.460 ac

Runoff Volume=1.749 af

Runoff Depth=1.56"

Flow Length=813'

Tc=91.9 min

CN=66

6.86 cfs
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Summary for Subcatchment SC-C: SC-C

Runoff = 2.10 cfs @ 12.98 hrs,  Volume= 0.434 af,  Depth= 1.49"
     Routed to Link SPA : SPA

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.75"

Area (ac) CN Description

3.500 65 Woods/grass comb., Fair, HSG B

3.500 100.00% Pervious Area

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

62.7 104 0.0053 0.03 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.50"

3.7 109 0.6400 0.50 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

66.4 213 Total
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Subcatchment SC-C: SC-C

Runoff
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Type III 24-hr

10 Year Rainfall=4.75"

Runoff Area=3.500 ac

Runoff Volume=0.434 af

Runoff Depth=1.49"

Flow Length=213'

Tc=66.4 min

CN=65

2.10 cfs
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Summary for Pond SCA: SC-A

Inflow Area = 2.683 ac, 1.23% Impervious,  Inflow Depth = 1.35"    for  10 Year event
Inflow = 1.46 cfs @ 12.94 hrs,  Volume= 0.303 af
Outflow = 1.46 cfs @ 12.95 hrs,  Volume= 0.303 af,  Atten= 0%,  Lag= 0.3 min
Discarded = 0.45 cfs @ 12.71 hrs,  Volume= 0.230 af
Primary = 1.02 cfs @ 12.95 hrs,  Volume= 0.073 af
     Routed to Link SPB : SPB

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 141.00' @ 12.71 hrs   Surf.Area= 0.088 ac   Storage= 0.021 af

Plug-Flow detention time= 22.4 min calculated for 0.303 af (100% of inflow)
Center-of-Mass det. time= 22.4 min ( 946.2 - 923.7 )

Volume Invert Avail.Storage Storage Description

#1 140.30' 0.021 af Custom Stage Data (Conic) Listed below (Recalc)

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

140.30 0.007 0.000 0.000 0.007
140.50 0.007 0.001 0.001 0.007
141.00 0.088 0.020 0.021 0.088

Device Routing     Invert Outlet Devices

#0 Primary 141.00' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 140.30' 5.000 in/hr Exfiltration over Wetted area   
#2 Primary 140.90' 135.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.48 (C= 3.10)   

Discarded OutFlow  Max=0.45 cfs @ 12.71 hrs  HW=141.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.45 cfs)

Primary OutFlow  Max=0.02 cfs @ 12.95 hrs  HW=141.00'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.02 cfs @ 0.78 fps)
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Pond SCA: SC-A
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Inflow Area=2.683 ac

Peak Elev=141.00'

Storage=0.021 af
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Summary for Pond SCB: SC-B

Inflow Area = 13.460 ac, 0.00% Impervious,  Inflow Depth = 1.56"    for  10 Year event
Inflow = 6.86 cfs @ 13.28 hrs,  Volume= 1.749 af
Outflow = 6.86 cfs @ 13.29 hrs,  Volume= 1.897 af,  Atten= 0%,  Lag= 0.5 min
Discarded = 1.01 cfs @ 0.00 hrs,  Volume= 1.090 af
Primary = 5.85 cfs @ 13.29 hrs,  Volume= 0.808 af
     Routed to Link SPA : SPA

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Starting Elev= 65.50'   Surf.Area= 0.200 ac   Storage= 0.148 af
Peak Elev= 65.50' @ 0.00 hrs   Surf.Area= 0.200 ac   Storage= 0.148 af

Plug-Flow detention time= 51.3 min calculated for 1.749 af (100% of inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description

#1 63.60' 0.148 af Custom Stage Data (Conic) Listed below

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

63.60 0.001 0.000 0.000 0.001
65.00 0.130 0.066 0.066 0.130
65.50 0.200 0.082 0.148 0.200

Device Routing     Invert Outlet Devices

#0 Primary 65.50' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 63.60' 5.000 in/hr Exfiltration over Wetted area   
#2 Primary 65.30' 135.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.48 (C= 3.10)   

Discarded OutFlow  Max=1.01 cfs @ 0.00 hrs  HW=65.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 1.01 cfs)

Primary OutFlow  Max=0.11 cfs @ 13.29 hrs  HW=65.50'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.11 cfs @ 1.11 fps)
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Pond SCB: SC-B
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Inflow Area=13.460 ac

Peak Elev=65.50'
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Summary for Link SPA: SPA

Inflow Area = 16.960 ac, 0.00% Impervious,  Inflow Depth = 0.88"    for  10 Year event
Inflow = 7.68 cfs @ 13.19 hrs,  Volume= 1.242 af
Primary = 7.68 cfs @ 13.19 hrs,  Volume= 1.242 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPA: SPA
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Summary for Link SPB: SPB

Inflow Area = 2.683 ac, 1.23% Impervious,  Inflow Depth = 0.32"    for  10 Year event
Inflow = 1.02 cfs @ 12.95 hrs,  Volume= 0.073 af
Primary = 1.02 cfs @ 12.95 hrs,  Volume= 0.073 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPB: SPB
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Inflow Area=2.683 ac
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Summary for Link SPC: Study Point C

Inflow Area = 2.920 ac, 2.05% Impervious,  Inflow Depth = 1.52"    for  10 Year event
Inflow = 2.81 cfs @ 12.35 hrs,  Volume= 0.369 af
Primary = 2.81 cfs @ 12.35 hrs,  Volume= 0.369 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPC: Study Point C
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Inflow Area=2.920 ac
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Summary for Link SPD: Study Point D

Inflow Area = 1.130 ac, 0.00% Impervious,  Inflow Depth = 1.03"    for  10 Year event
Inflow = 0.80 cfs @ 12.30 hrs,  Volume= 0.097 af
Primary = 0.80 cfs @ 12.30 hrs,  Volume= 0.097 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPD: Study Point D
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2.160 ac   0.00% Impervious   Runoff Depth=4.55"Subcatchment D: SCD
   Flow Length=266'   Tc=25.8 min   CN=65   Runoff=6.97 cfs  0.819 af

Runoff Area=0.530 ac   11.32% Impervious   Runoff Depth=4.79"Subcatchment E: SCE
   Flow Length=112'   Tc=10.0 min   UI Adjusted CN=67   Runoff=2.60 cfs  0.212 af

Runoff Area=0.230 ac   0.00% Impervious   Runoff Depth=4.55"Subcatchment F: SCF
   Flow Length=55'   Slope=0.1900 '/'   Tc=10.0 min   CN=65   Runoff=1.07 cfs  0.087 af

Runoff Area=1.130 ac   0.00% Impervious   Runoff Depth=3.70"Subcatchment G: SCG
   Flow Length=320'   Tc=18.0 min   CN=58   Runoff=3.39 cfs  0.349 af

Runoff Area=2.683 ac   1.23% Impervious   Runoff Depth=4.31"Subcatchment SC-A: SC-A
   Flow Length=344'   Tc=64.0 min   CN=63   Runoff=5.11 cfs  0.963 af

Runoff Area=13.460 ac   0.00% Impervious   Runoff Depth=4.67"Subcatchment SC-B: SC-B
   Flow Length=813'   Tc=91.9 min   CN=66   Runoff=22.00 cfs  5.240 af

Runoff Area=3.500 ac   0.00% Impervious   Runoff Depth=4.55"Subcatchment SC-C: SC-C
   Flow Length=213'   Tc=66.4 min   CN=65   Runoff=6.91 cfs  1.327 af

Peak Elev=141.00'  Storage=0.021 af   Inflow=5.11 cfs  0.963 afPond SCA: SC-A
   Discarded=0.45 cfs  0.407 af   Primary=4.67 cfs  0.556 af   Outflow=5.11 cfs  0.963 af

Peak Elev=65.50'  Storage=0.148 af   Inflow=22.00 cfs  5.240 afPond SCB: SC-B
   Discarded=1.01 cfs  1.466 af   Primary=20.98 cfs  3.919 af   Outflow=21.99 cfs  5.385 af

   Inflow=27.01 cfs  5.246 afLink SPA: SPA
   Primary=27.01 cfs  5.246 af

   Inflow=4.67 cfs  0.556 afLink SPB: SPB
   Primary=4.67 cfs  0.556 af
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   Inflow=8.98 cfs  1.118 afLink SPC: Study Point C
   Primary=8.98 cfs  1.118 af

   Inflow=3.39 cfs  0.349 afLink SPD: Study Point D
   Primary=3.39 cfs  0.349 af

Total Runoff Area = 23.693 ac   Runoff Volume = 8.998 af   Average Runoff Depth = 4.56"
99.61% Pervious = 23.600 ac     0.39% Impervious = 0.093 ac
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Summary for Subcatchment D: SCD

Runoff = 6.97 cfs @ 12.36 hrs,  Volume= 0.819 af,  Depth= 4.55"
     Routed to Link SPC : Study Point C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.80"

Area (ac) CN Description

2.160 65 Woods/grass comb., Fair, HSG B

2.160 100.00% Pervious Area

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

6.4 70 0.0258 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

19.4 196 0.0125 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

25.8 266 Total
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Subcatchment D: SCD
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Type III 24-hr

100 Year Rainfall=8.80"

Runoff Area=2.160 ac

Runoff Volume=0.819 af

Runoff Depth=4.55"

Flow Length=266'

Tc=25.8 min

CN=65

6.97 cfs
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Summary for Subcatchment E: SCE

Runoff = 2.60 cfs @ 12.14 hrs,  Volume= 0.212 af,  Depth= 4.79"
     Routed to Link SPC : Study Point C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.80"

Area (ac) CN Adj Description

0.470 65 Woods/grass comb., Fair, HSG B
0.060 98 Unconnected roofs, HSG A

0.530 69 67 Weighted Average, UI Adjusted
0.470 88.68% Pervious Area
0.060 11.32% Impervious Area
0.060 100.00% Unconnected

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

2.6 40 0.0800 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.1 72 0.4200 0.56 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

4.7 112 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment E: SCE
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Type III 24-hr

100 Year Rainfall=8.80"

Runoff Area=0.530 ac

Runoff Volume=0.212 af

Runoff Depth=4.79"

Flow Length=112'

Tc=10.0 min

UI Adjusted CN=67

2.60 cfs
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Summary for Subcatchment F: SCF

Runoff = 1.07 cfs @ 12.14 hrs,  Volume= 0.087 af,  Depth= 4.55"
     Routed to Link SPC : Study Point C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.80"

Area (ac) CN Description

0.230 65 Woods/grass comb., Fair, HSG B

0.230 100.00% Pervious Area

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

2.4 55 0.1900 0.39 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

2.4 55 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment F: SCF
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Type III 24-hr

100 Year Rainfall=8.80"

Runoff Area=0.230 ac

Runoff Volume=0.087 af

Runoff Depth=4.55"

Flow Length=55'

Slope=0.1900 '/'

Tc=10.0 min

CN=65

1.07 cfs
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Summary for Subcatchment G: SCG

Runoff = 3.39 cfs @ 12.26 hrs,  Volume= 0.349 af,  Depth= 3.70"
     Routed to Link SPD : Study Point D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.80"

Area (ac) CN Description

1.130 58 Woods/grass comb., Good, HSG B

1.130 100.00% Pervious Area

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

5.5 95 0.4755 0.29 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

3.9 76 0.7573 0.33 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

5.1 95 0.5883 0.31 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

3.5 54 0.4811 0.26 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

18.0 320 Total
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Subcatchment G: SCG
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Type III 24-hr

100 Year Rainfall=8.80"

Runoff Area=1.130 ac

Runoff Volume=0.349 af

Runoff Depth=3.70"

Flow Length=320'

Tc=18.0 min

CN=58

3.39 cfs
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Summary for Subcatchment SC-A: SC-A

Runoff = 5.11 cfs @ 12.87 hrs,  Volume= 0.963 af,  Depth= 4.31"
     Routed to Pond SCA : SC-A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.80"

Area (ac) CN Description

1.870 60 Woods, Fair, HSG B
0.780 67 Brush, Poor, HSG B
0.033 98 Paved parking, HSG B

2.683 63 Weighted Average
2.650 98.77% Pervious Area
0.033 1.23% Impervious Area

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

5.8 50 0.1200 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

30.7 177 0.0230 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

27.5 117 0.0132 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

64.0 344 Total
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Subcatchment SC-A: SC-A
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Type III 24-hr

100 Year Rainfall=8.80"

Runoff Area=2.683 ac

Runoff Volume=0.963 af

Runoff Depth=4.31"

Flow Length=344'

Tc=64.0 min

CN=63

5.11 cfs



Type III 24-hr  100 Year Rainfall=8.80"20578.01_ Pre and Post Hydro CAD
  Printed  8/2/2024Prepared by VHB, Inc

Page 66HydroCAD® 10.20-3c  s/n 01038  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment SC-B: SC-B

Runoff = 22.00 cfs @ 13.18 hrs,  Volume= 5.240 af,  Depth= 4.67"
     Routed to Pond SCB : SC-B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.80"

Area (ac) CN Description

9.350 65 Woods/grass comb., Fair, HSG B
4.110 67 Brush, Poor, HSG B

13.460 66 Weighted Average
13.460 100.00% Pervious Area

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

10.3 166 0.3100 0.27 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

31.2 284 0.0568 0.15 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

16.8 128 0.0541 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

11.8 104 0.0860 0.15 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

21.8 131 0.0297 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

91.9 813 Total
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Subcatchment SC-B: SC-B
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Type III 24-hr

100 Year Rainfall=8.80"

Runoff Area=13.460 ac

Runoff Volume=5.240 af

Runoff Depth=4.67"

Flow Length=813'

Tc=91.9 min

CN=66

22.00 cfs
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Summary for Subcatchment SC-C: SC-C

Runoff = 6.91 cfs @ 12.91 hrs,  Volume= 1.327 af,  Depth= 4.55"
     Routed to Link SPA : SPA

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.80"

Area (ac) CN Description

3.500 65 Woods/grass comb., Fair, HSG B

3.500 100.00% Pervious Area

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

62.7 104 0.0053 0.03 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.50"

3.7 109 0.6400 0.50 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

66.4 213 Total
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Subcatchment SC-C: SC-C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100 Year Rainfall=8.80"

Runoff Area=3.500 ac

Runoff Volume=1.327 af

Runoff Depth=4.55"

Flow Length=213'

Tc=66.4 min

CN=65

6.91 cfs
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Summary for Pond SCA: SC-A

Inflow Area = 2.683 ac, 1.23% Impervious,  Inflow Depth = 4.31"    for  100 Year event
Inflow = 5.11 cfs @ 12.87 hrs,  Volume= 0.963 af
Outflow = 5.11 cfs @ 12.88 hrs,  Volume= 0.963 af,  Atten= 0%,  Lag= 0.4 min
Discarded = 0.45 cfs @ 12.14 hrs,  Volume= 0.407 af
Primary = 4.67 cfs @ 12.88 hrs,  Volume= 0.556 af
     Routed to Link SPB : SPB

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 141.00' @ 12.14 hrs   Surf.Area= 0.088 ac   Storage= 0.021 af

Plug-Flow detention time= 13.6 min calculated for 0.963 af (100% of inflow)
Center-of-Mass det. time= 13.6 min ( 902.3 - 888.7 )

Volume Invert Avail.Storage Storage Description

#1 140.30' 0.021 af Custom Stage Data (Conic) Listed below (Recalc)

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

140.30 0.007 0.000 0.000 0.007
140.50 0.007 0.001 0.001 0.007
141.00 0.088 0.020 0.021 0.088

Device Routing     Invert Outlet Devices

#0 Primary 141.00' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 140.30' 5.000 in/hr Exfiltration over Wetted area   
#2 Primary 140.90' 135.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.48 (C= 3.10)   

Discarded OutFlow  Max=0.45 cfs @ 12.14 hrs  HW=141.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.45 cfs)

Primary OutFlow  Max=0.02 cfs @ 12.88 hrs  HW=141.00'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.02 cfs @ 0.78 fps)
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Pond SCA: SC-A

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.683 ac

Peak Elev=141.00'

Storage=0.021 af

5.11 cfs
5.11 cfs

0.45 cfs

4.67 cfs
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Summary for Pond SCB: SC-B

Inflow Area = 13.460 ac, 0.00% Impervious,  Inflow Depth = 4.67"    for  100 Year event
Inflow = 22.00 cfs @ 13.18 hrs,  Volume= 5.240 af
Outflow = 21.99 cfs @ 13.19 hrs,  Volume= 5.385 af,  Atten= 0%,  Lag= 0.4 min
Discarded = 1.01 cfs @ 0.00 hrs,  Volume= 1.466 af
Primary = 20.98 cfs @ 13.19 hrs,  Volume= 3.919 af
     Routed to Link SPA : SPA

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Starting Elev= 65.50'   Surf.Area= 0.200 ac   Storage= 0.148 af
Peak Elev= 65.50' @ 0.00 hrs   Surf.Area= 0.200 ac   Storage= 0.148 af

Plug-Flow detention time= 25.8 min calculated for 5.237 af (100% of inflow)
Center-of-Mass det. time= 1.8 min ( 910.1 - 908.3 )

Volume Invert Avail.Storage Storage Description

#1 63.60' 0.148 af Custom Stage Data (Conic) Listed below

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

63.60 0.001 0.000 0.000 0.001
65.00 0.130 0.066 0.066 0.130
65.50 0.200 0.082 0.148 0.200

Device Routing     Invert Outlet Devices

#0 Primary 65.50' Automatic Storage Overflow   (Discharged without head)
#1 Discarded 63.60' 5.000 in/hr Exfiltration over Wetted area   
#2 Primary 65.30' 135.0 deg Sharp-Crested Vee/Trap Weir   Cv= 2.48 (C= 3.10)   

Discarded OutFlow  Max=1.01 cfs @ 0.00 hrs  HW=65.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 1.01 cfs)

Primary OutFlow  Max=0.11 cfs @ 13.19 hrs  HW=65.50'   (Free Discharge)
2=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.11 cfs @ 1.11 fps)
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Pond SCB: SC-B

Inflow
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Inflow Area=13.460 ac

Peak Elev=65.50'

Storage=0.148 af
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20.98 cfs



Type III 24-hr  100 Year Rainfall=8.80"20578.01_ Pre and Post Hydro CAD
  Printed  8/2/2024Prepared by VHB, Inc

Page 74HydroCAD® 10.20-3c  s/n 01038  © 2023 HydroCAD Software Solutions LLC

Summary for Link SPA: SPA

Inflow Area = 16.960 ac, 0.00% Impervious,  Inflow Depth = 3.71"    for  100 Year event
Inflow = 27.01 cfs @ 13.17 hrs,  Volume= 5.246 af
Primary = 27.01 cfs @ 13.17 hrs,  Volume= 5.246 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPA: SPA

Inflow
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Inflow Area=16.960 ac
27.01 cfs

27.01 cfs
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Summary for Link SPB: SPB

Inflow Area = 2.683 ac, 1.23% Impervious,  Inflow Depth = 2.49"    for  100 Year event
Inflow = 4.67 cfs @ 12.88 hrs,  Volume= 0.556 af
Primary = 4.67 cfs @ 12.88 hrs,  Volume= 0.556 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPB: SPB
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Inflow Area=2.683 ac
4.67 cfs
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Summary for Link SPC: Study Point C

Inflow Area = 2.920 ac, 2.05% Impervious,  Inflow Depth = 4.59"    for  100 Year event
Inflow = 8.98 cfs @ 12.30 hrs,  Volume= 1.118 af
Primary = 8.98 cfs @ 12.30 hrs,  Volume= 1.118 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPC: Study Point C
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Inflow Area=2.920 ac
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8.98 cfs
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Summary for Link SPD: Study Point D

Inflow Area = 1.130 ac, 0.00% Impervious,  Inflow Depth = 3.70"    for  100 Year event
Inflow = 3.39 cfs @ 12.26 hrs,  Volume= 0.349 af
Primary = 3.39 cfs @ 12.26 hrs,  Volume= 0.349 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPD: Study Point D
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Inflow Area=1.130 ac
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Drainage Area - F

A'

StormTrap System A

B'

Storm Trap System B
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Storm Trap System C
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Study Point A

SPC

Study Point C
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Subcat Reach Pond Link
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2 year Type III 24-hr Default 24.00 1 3.50 2

2 10 year Type III 24-hr Default 24.00 1 4.75 2

3 100 year Type III 24-hr Default 24.00 1 8.80 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

7.477 61 >75% Grass cover, Good, HSG B  (A, B, C, D)

3.325 98 Paved parking, HSG B  (A, B, C, D)

3.308 98 Roofs, HSG B  (A, B, C, D)

5.810 60 Woods, Fair, HSG B  (B, C)

4.036 58 Woods/grass comb., Good, HSG B  (E, F)

23.955 70 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

23.955 HSG B A, B, C, D, E, F

0.000 HSG C

0.000 HSG D

0.000 Other

23.955 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 7.477 0.000 0.000 0.000 7.477 >75% Grass cover, Good A, B, 

C, D

0.000 3.325 0.000 0.000 0.000 3.325 Paved parking A, B, 

C, D

0.000 3.308 0.000 0.000 0.000 3.308 Roofs A, B, 

C, D

0.000 5.810 0.000 0.000 0.000 5.810 Woods, Fair B, C

0.000 4.036 0.000 0.000 0.000 4.036 Woods/grass comb., Good E, F

0.000 23.955 0.000 0.000 0.000 23.955 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

Node

Name

1 A 0.00 0.00 302.0 0.0100 0.018 0.0 15.0 0.0

2 B 0.00 0.00 351.0 0.0100 0.013 0.0 15.0 0.0

3 C 0.00 0.00 261.0 0.0100 0.018 0.0 15.0 0.0
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=185,549 sf   44.70% Impervious   Runoff Depth=1.50"Subcatchment A: Drainage Area - A
   Flow Length=533'   Tc=26.1 min   CN=78   Runoff=4.43 cfs  0.532 af

Runoff Area=471,440 sf   24.25% Impervious   Runoff Depth=1.01"Subcatchment B: Drainage Area - B
   Flow Length=1,087'   Tc=10.3 min   CN=70   Runoff=10.13 cfs  0.909 af

Runoff Area=147,009 sf   38.07% Impervious   Runoff Depth=1.30"Subcatchment C: Drainage Area - C
   Flow Length=443'   Tc=10.0 min   CN=75   Runoff=4.35 cfs  0.366 af

Runoff Area=63,683 sf   56.08% Impervious   Runoff Depth=1.78"Subcatchment D: Drainage Area - D
   Flow Length=150'   Slope=0.0475 '/'   Tc=10.0 min   CN=82   Runoff=2.66 cfs  0.217 af

Runoff Area=134,419 sf   0.00% Impervious   Runoff Depth=0.45"Subcatchment E: Drainage Area - E
   Flow Length=213'   Tc=68.2 min   CN=58   Runoff=0.39 cfs  0.116 af

Runoff Area=41,378 sf   0.00% Impervious   Runoff Depth=0.45"Subcatchment F: Drainage Area - F
   Flow Length=314'   Tc=23.8 min   CN=58   Runoff=0.20 cfs  0.036 af

Peak Elev=126.33'  Storage=8,848 cf   Inflow=4.43 cfs  0.532 afPond A': StormTrap System A
   Discarded=0.64 cfs  0.518 af   Primary=0.00 cfs  0.000 af   Outflow=0.64 cfs  0.518 af

Peak Elev=73.68'  Storage=15,986 cf   Inflow=10.13 cfs  0.909 afPond B': Storm Trap System B
   Discarded=0.94 cfs  0.890 af   Primary=0.00 cfs  0.000 af   Outflow=0.94 cfs  0.890 af

Peak Elev=69.50'  Storage=7,238 cf   Inflow=4.35 cfs  0.366 afPond C': Storm Trap System C
   Discarded=0.32 cfs  0.366 af   Primary=0.00 cfs  0.000 af   Outflow=0.32 cfs  0.366 af

   Inflow=2.67 cfs  0.334 afLink SPA: Study Point A
   Primary=2.67 cfs  0.334 af

  below 15.00 cfs   Inflow=0.00 cfs  0.000 afLink SPC: Study Point C
   Primary=0.00 cfs  0.000 af   Secondary=0.00 cfs  0.000 af

   Inflow=0.20 cfs  0.036 afLink SPD: Study Point D
   Primary=0.20 cfs  0.036 af

Total Runoff Area = 23.955 ac   Runoff Volume = 2.176 af   Average Runoff Depth = 1.09"
72.31% Pervious = 17.322 ac     27.69% Impervious = 6.633 ac
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Summary for Subcatchment A: Drainage Area - A

Runoff = 4.43 cfs @ 12.38 hrs,  Volume= 0.532 af,  Depth= 1.50"
     Routed to Pond A' : StormTrap System A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

50,170 98 Paved parking, HSG B
102,617 61 >75% Grass cover, Good, HSG B
32,762 98 Roofs, HSG B

185,549 78 Weighted Average
102,617 55.30% Pervious Area
82,932 44.70% Impervious Area

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

3.6 41 0.2668 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

21.2 190 0.0094 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.3 302 0.0100 3.80 4.67 Pipe Channel, PIPES TO STORMTRAP
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.018  Corrugated PE, corrugated interior

26.1 533 Total

Subcatchment A: Drainage Area - A

Runoff
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Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

4

3

2

1

0

Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=185,549 sf

Runoff Volume=0.532 af

Runoff Depth=1.50"

Flow Length=533'

Tc=26.1 min

CN=78

4.43 cfs
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Summary for Subcatchment B: Drainage Area - B

[47] Hint: Peak is 157% of capacity of segment #3

Runoff = 10.13 cfs @ 12.16 hrs,  Volume= 0.909 af,  Depth= 1.01"
     Routed to Pond B' : Storm Trap System B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

49,256 98 Paved parking, HSG B
152,096 61 >75% Grass cover, Good, HSG B
65,055 98 Roofs, HSG B

205,033 60 Woods, Fair, HSG B

471,440 70 Weighted Average
357,129 75.75% Pervious Area
114,311 24.25% Impervious Area

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

0.3 599 0.0348 36.88457,149.18 Channel Flow, BIOSWALE
Area= 12,397.0 sf  Perim= 1,234.0'  r= 10.05'
n= 0.035  Riprap, 6-inch

8.9 137 0.3016 0.26 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.1 351 0.0100 5.26 6.46 Pipe Channel, PIPES TO STORMTRAP
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  Corrugated PE, smooth interior

10.3 1,087 Total
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Subcatchment B: Drainage Area - B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=471,440 sf

Runoff Volume=0.909 af

Runoff Depth=1.01"

Flow Length=1,087'

Tc=10.3 min

CN=70

10.13 cfs
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Summary for Subcatchment C: Drainage Area - C

Runoff = 4.35 cfs @ 12.15 hrs,  Volume= 0.366 af,  Depth= 1.30"
     Routed to Pond C' : Storm Trap System C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

36,356 98 Paved parking, HSG B
42,997 61 >75% Grass cover, Good, HSG B
19,606 98 Roofs, HSG B
48,050 60 Woods, Fair, HSG B

147,009 75 Weighted Average
91,047 61.93% Pervious Area
55,962 38.07% Impervious Area

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

1.9 182 0.0198 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

1.1 261 0.0100 3.80 4.67 Pipe Channel, PIPES TO STORMTRAP
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.018  Corrugated PE, corrugated interior

3.0 443 Total,  Increased to minimum Tc = 10.0 min

Subcatchment C: Drainage Area - C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=147,009 sf

Runoff Volume=0.366 af

Runoff Depth=1.30"

Flow Length=443'

Tc=10.0 min

CN=75

4.35 cfs
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Summary for Subcatchment D: Drainage Area - D

Runoff = 2.66 cfs @ 12.14 hrs,  Volume= 0.217 af,  Depth= 1.78"
     Routed to Link SPA : Study Point A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

9,034 98 Paved parking, HSG B
27,967 61 >75% Grass cover, Good, HSG B
26,682 98 Roofs, HSG B

63,683 82 Weighted Average
27,967 43.92% Pervious Area
35,716 56.08% Impervious Area

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

9.2 150 0.0475 0.27 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

9.2 150 Total,  Increased to minimum Tc = 10.0 min

Subcatchment D: Drainage Area - D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=63,683 sf

Runoff Volume=0.217 af

Runoff Depth=1.78"

Flow Length=150'

Slope=0.0475 '/'

Tc=10.0 min

CN=82

2.66 cfs



Type III 24-hr  2 year Rainfall=3.50"20240722_HydroCAD
  Printed  8/8/2024Prepared by VHB, Inc

Page 13HydroCAD® 10.20-5a  s/n 01038  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment E: Drainage Area - E

Runoff = 0.39 cfs @ 13.18 hrs,  Volume= 0.116 af,  Depth= 0.45"
     Routed to Link SPA : Study Point A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

134,419 58 Woods/grass comb., Good, HSG B

134,419 100.00% Pervious Area

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

62.7 104 0.0053 0.03 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.50"

5.5 109 0.6400 0.33 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

68.2 213 Total

Subcatchment E: Drainage Area - E

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=134,419 sf

Runoff Volume=0.116 af

Runoff Depth=0.45"

Flow Length=213'

Tc=68.2 min

CN=58

0.39 cfs
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Summary for Subcatchment F: Drainage Area - F

Runoff = 0.20 cfs @ 12.48 hrs,  Volume= 0.036 af,  Depth= 0.45"
     Routed to Link SPD : Study Point D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (sf) CN Description

41,378 58 Woods/grass comb., Good, HSG B

41,378 100.00% Pervious Area

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

9.4 71 0.0707 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

7.7 127 0.3708 0.27 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

4.1 84 0.7722 0.34 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

2.6 32 0.3741 0.21 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

23.8 314 Total

Subcatchment F: Drainage Area - F

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2 year Rainfall=3.50"

Runoff Area=41,378 sf

Runoff Volume=0.036 af

Runoff Depth=0.45"

Flow Length=314'

Tc=23.8 min

CN=58

0.20 cfs
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Summary for Pond A': StormTrap System A

Inflow Area = 4.260 ac, 44.70% Impervious,  Inflow Depth = 1.50"    for  2 year event
Inflow = 4.43 cfs @ 12.38 hrs,  Volume= 0.532 af
Outflow = 0.64 cfs @ 11.86 hrs,  Volume= 0.518 af,  Atten= 86%,  Lag= 0.0 min
Discarded = 0.64 cfs @ 11.86 hrs,  Volume= 0.518 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link SPC : Study Point C

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 126.33' @ 13.84 hrs   Surf.Area= 5,543 sf   Storage= 8,848 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 115.8 min ( 978.8 - 863.0 )

Volume Invert Avail.Storage Storage Description

#1 124.06' 21,599 cf StormTrap DoubleTrap  8-6  x 12
Inside= 101.7"W x 102.0"H => 66.71 sf x 15.40'L = 1,027.0 cf
Outside= 101.7"W x 114.0"H => 80.55 sf x 15.40'L = 1,240.2 cf
12 Chambers in 4 Rows
33.92' x 46.19' Core + 6.66' Border = 47.23' x 59.50' System

#2 124.06' 20,918 cf StormTrap DoubleTrap  8-6  x 10
Inside= 101.7"W x 102.0"H => 66.71 sf x 15.40'L = 1,027.0 cf
Outside= 101.7"W x 114.0"H => 80.55 sf x 15.40'L = 1,240.2 cf
10 Chambers in 2 Rows
16.96' x 76.98' Core + 6.66' Border = 30.27' x 90.29' System

42,517 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 124.06' 5.000 in/hr Exfiltration over Surface area   
#2 Primary 130.00' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.64 cfs @ 11.86 hrs  HW=124.56'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.64 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=124.06'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond A': StormTrap System A

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=4.260 ac

Peak Elev=126.33'

Storage=8,848 cf

4.43 cfs

0.64 cfs

0.64 cfs

0.00 cfs
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Summary for Pond B': Storm Trap System B

Inflow Area = 10.823 ac, 24.25% Impervious,  Inflow Depth = 1.01"    for  2 year event
Inflow = 10.13 cfs @ 12.16 hrs,  Volume= 0.909 af
Outflow = 0.94 cfs @ 11.77 hrs,  Volume= 0.890 af,  Atten= 91%,  Lag= 0.0 min
Discarded = 0.94 cfs @ 11.77 hrs,  Volume= 0.890 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link SPA : Study Point A

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 73.68' @ 14.47 hrs   Surf.Area= 8,092 sf   Storage= 15,986 cf

Plug-Flow detention time= 178.8 min calculated for 0.890 af (98% of inflow)
Center-of-Mass det. time= 167.3 min ( 1,040.5 - 873.3 )

Volume Invert Avail.Storage Storage Description

#1 71.00' 109,769 cf StormTrap DoubleTrap  15-0  x 45
Inside= 101.7"W x 180.0"H => 117.67 sf x 15.40'L = 1,811.6 cf
Outside= 101.7"W x 192.0"H => 135.67 sf x 15.40'L = 2,088.7 cf
45 Chambers in 9 Rows
76.31' x 76.98' Core + 6.66' Border = 89.63' x 90.29' System

Device Routing     Invert Outlet Devices

#1 Discarded 71.00' 5.000 in/hr Exfiltration over Surface area   
#2 Primary 79.00' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.94 cfs @ 11.77 hrs  HW=71.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.94 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=71.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond B': Storm Trap System B

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=10.823 ac

Peak Elev=73.68'

Storage=15,986 cf

10.13 cfs

0.94 cfs

0.94 cfs
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Summary for Pond C': Storm Trap System C

Inflow Area = 3.375 ac, 38.07% Impervious,  Inflow Depth = 1.30"    for  2 year event
Inflow = 4.35 cfs @ 12.15 hrs,  Volume= 0.366 af
Outflow = 0.32 cfs @ 11.65 hrs,  Volume= 0.366 af,  Atten= 93%,  Lag= 0.0 min
Discarded = 0.32 cfs @ 11.65 hrs,  Volume= 0.366 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link SPA : Study Point A

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 69.50' @ 14.85 hrs   Surf.Area= 2,733 sf   Storage= 7,238 cf

Plug-Flow detention time= 236.7 min calculated for 0.366 af (100% of inflow)
Center-of-Mass det. time= 236.6 min ( 1,093.8 - 857.2 )

Volume Invert Avail.Storage Storage Description

#1 66.00' 33,796 cf StormTrap DoubleTrap  14-0  x 10
Inside= 101.7"W x 168.0"H => 109.55 sf x 15.40'L = 1,686.7 cf
Outside= 101.7"W x 180.0"H => 127.19 sf x 15.40'L = 1,958.2 cf
10 Chambers in 2 Rows
16.96' x 76.98' Core + 6.66' Border = 30.27' x 90.29' System

Device Routing     Invert Outlet Devices

#1 Discarded 66.00' 5.000 in/hr Exfiltration over Surface area   
#2 Primary 76.00' 15.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.32 cfs @ 11.65 hrs  HW=66.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.32 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=66.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond C': Storm Trap System C

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=3.375 ac

Peak Elev=69.50'

Storage=7,238 cf
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Summary for Link SPA: Study Point A

Inflow Area = 18.745 ac, 25.23% Impervious,  Inflow Depth = 0.21"    for  2 year event
Inflow = 2.67 cfs @ 12.14 hrs,  Volume= 0.334 af
Primary = 2.67 cfs @ 12.14 hrs,  Volume= 0.334 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPA: Study Point A

Inflow
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Hydrograph
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Inflow Area=18.745 ac
2.67 cfs

2.67 cfs
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Summary for Link SPC: Study Point C

Inflow Area = 4.260 ac, 44.70% Impervious,  Inflow Depth = 0.00"    for  2 year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Primary outflow = Inflow below 15.00 cfs, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPC: Study Point C
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Summary for Link SPD: Study Point D

Inflow Area = 0.950 ac, 0.00% Impervious,  Inflow Depth = 0.45"    for  2 year event
Inflow = 0.20 cfs @ 12.48 hrs,  Volume= 0.036 af
Primary = 0.20 cfs @ 12.48 hrs,  Volume= 0.036 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPD: Study Point D
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=185,549 sf   44.70% Impervious   Runoff Depth=2.50"Subcatchment A: Drainage Area - A
   Flow Length=533'   Tc=26.1 min   CN=78   Runoff=7.50 cfs  0.888 af

Runoff Area=471,440 sf   24.25% Impervious   Runoff Depth=1.85"Subcatchment B: Drainage Area - B
   Flow Length=1,087'   Tc=10.3 min   CN=70   Runoff=19.80 cfs  1.671 af

Runoff Area=147,009 sf   38.07% Impervious   Runoff Depth=2.25"Subcatchment C: Drainage Area - C
   Flow Length=443'   Tc=10.0 min   CN=75   Runoff=7.72 cfs  0.632 af

Runoff Area=63,683 sf   56.08% Impervious   Runoff Depth=2.86"Subcatchment D: Drainage Area - D
   Flow Length=150'   Slope=0.0475 '/'   Tc=10.0 min   CN=82   Runoff=4.27 cfs  0.348 af

Runoff Area=134,419 sf   0.00% Impervious   Runoff Depth=1.03"Subcatchment E: Drainage Area - E
   Flow Length=213'   Tc=68.2 min   CN=58   Runoff=1.14 cfs  0.266 af

Runoff Area=41,378 sf   0.00% Impervious   Runoff Depth=1.03"Subcatchment F: Drainage Area - F
   Flow Length=314'   Tc=23.8 min   CN=58   Runoff=0.61 cfs  0.082 af

Peak Elev=128.34'  Storage=18,897 cf   Inflow=7.50 cfs  0.888 afPond A': StormTrap System A
   Discarded=0.64 cfs  0.888 af   Primary=0.00 cfs  0.000 af   Outflow=0.64 cfs  0.888 af

Peak Elev=76.99'  Storage=40,201 cf   Inflow=19.80 cfs  1.671 afPond B': Storm Trap System B
   Discarded=0.94 cfs  1.475 af   Primary=0.00 cfs  0.000 af   Outflow=0.94 cfs  1.475 af

Peak Elev=73.04'  Storage=15,794 cf   Inflow=7.72 cfs  0.632 afPond C': Storm Trap System C
   Discarded=0.32 cfs  0.513 af   Primary=0.00 cfs  0.000 af   Outflow=0.32 cfs  0.513 af

   Inflow=4.32 cfs  0.614 afLink SPA: Study Point A
   Primary=4.32 cfs  0.614 af

  below 15.00 cfs   Inflow=0.00 cfs  0.000 afLink SPC: Study Point C
   Primary=0.00 cfs  0.000 af   Secondary=0.00 cfs  0.000 af

   Inflow=0.61 cfs  0.082 afLink SPD: Study Point D
   Primary=0.61 cfs  0.082 af

Total Runoff Area = 23.955 ac   Runoff Volume = 3.887 af   Average Runoff Depth = 1.95"
72.31% Pervious = 17.322 ac     27.69% Impervious = 6.633 ac
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Summary for Subcatchment A: Drainage Area - A

[47] Hint: Peak is 161% of capacity of segment #3

Runoff = 7.50 cfs @ 12.38 hrs,  Volume= 0.888 af,  Depth= 2.50"
     Routed to Pond A' : StormTrap System A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=4.75"

Area (sf) CN Description

50,170 98 Paved parking, HSG B
102,617 61 >75% Grass cover, Good, HSG B
32,762 98 Roofs, HSG B

185,549 78 Weighted Average
102,617 55.30% Pervious Area
82,932 44.70% Impervious Area

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

3.6 41 0.2668 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

21.2 190 0.0094 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.3 302 0.0100 3.80 4.67 Pipe Channel, PIPES TO STORMTRAP
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.018  Corrugated PE, corrugated interior

26.1 533 Total
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Subcatchment A: Drainage Area - A

Runoff
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Type III 24-hr

10 year Rainfall=4.75"

Runoff Area=185,549 sf

Runoff Volume=0.888 af

Runoff Depth=2.50"

Flow Length=533'

Tc=26.1 min

CN=78

7.50 cfs
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Summary for Subcatchment B: Drainage Area - B

[47] Hint: Peak is 306% of capacity of segment #3

Runoff = 19.80 cfs @ 12.15 hrs,  Volume= 1.671 af,  Depth= 1.85"
     Routed to Pond B' : Storm Trap System B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=4.75"

Area (sf) CN Description

49,256 98 Paved parking, HSG B
152,096 61 >75% Grass cover, Good, HSG B
65,055 98 Roofs, HSG B

205,033 60 Woods, Fair, HSG B

471,440 70 Weighted Average
357,129 75.75% Pervious Area
114,311 24.25% Impervious Area

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

0.3 599 0.0348 36.88457,149.18 Channel Flow, BIOSWALE
Area= 12,397.0 sf  Perim= 1,234.0'  r= 10.05'
n= 0.035  Riprap, 6-inch

8.9 137 0.3016 0.26 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.1 351 0.0100 5.26 6.46 Pipe Channel, PIPES TO STORMTRAP
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  Corrugated PE, smooth interior

10.3 1,087 Total
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Subcatchment B: Drainage Area - B
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Type III 24-hr

10 year Rainfall=4.75"

Runoff Area=471,440 sf

Runoff Volume=1.671 af

Runoff Depth=1.85"

Flow Length=1,087'

Tc=10.3 min

CN=70

19.80 cfs
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Summary for Subcatchment C: Drainage Area - C

[47] Hint: Peak is 166% of capacity of segment #2

Runoff = 7.72 cfs @ 12.14 hrs,  Volume= 0.632 af,  Depth= 2.25"
     Routed to Pond C' : Storm Trap System C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=4.75"

Area (sf) CN Description

36,356 98 Paved parking, HSG B
42,997 61 >75% Grass cover, Good, HSG B
19,606 98 Roofs, HSG B
48,050 60 Woods, Fair, HSG B

147,009 75 Weighted Average
91,047 61.93% Pervious Area
55,962 38.07% Impervious Area

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

1.9 182 0.0198 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

1.1 261 0.0100 3.80 4.67 Pipe Channel, PIPES TO STORMTRAP
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.018  Corrugated PE, corrugated interior

3.0 443 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment C: Drainage Area - C

Runoff

Hydrograph
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Type III 24-hr

10 year Rainfall=4.75"

Runoff Area=147,009 sf

Runoff Volume=0.632 af

Runoff Depth=2.25"

Flow Length=443'

Tc=10.0 min

CN=75

7.72 cfs
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Summary for Subcatchment D: Drainage Area - D

Runoff = 4.27 cfs @ 12.14 hrs,  Volume= 0.348 af,  Depth= 2.86"
     Routed to Link SPA : Study Point A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=4.75"

Area (sf) CN Description

9,034 98 Paved parking, HSG B
27,967 61 >75% Grass cover, Good, HSG B
26,682 98 Roofs, HSG B

63,683 82 Weighted Average
27,967 43.92% Pervious Area
35,716 56.08% Impervious Area

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

9.2 150 0.0475 0.27 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

9.2 150 Total,  Increased to minimum Tc = 10.0 min

Subcatchment D: Drainage Area - D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10 year Rainfall=4.75"

Runoff Area=63,683 sf

Runoff Volume=0.348 af

Runoff Depth=2.86"

Flow Length=150'

Slope=0.0475 '/'

Tc=10.0 min

CN=82

4.27 cfs
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Summary for Subcatchment E: Drainage Area - E

Runoff = 1.14 cfs @ 13.04 hrs,  Volume= 0.266 af,  Depth= 1.03"
     Routed to Link SPA : Study Point A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=4.75"

Area (sf) CN Description

134,419 58 Woods/grass comb., Good, HSG B

134,419 100.00% Pervious Area

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

62.7 104 0.0053 0.03 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.50"

5.5 109 0.6400 0.33 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

68.2 213 Total

Subcatchment E: Drainage Area - E

Runoff

Hydrograph
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Type III 24-hr

10 year Rainfall=4.75"

Runoff Area=134,419 sf

Runoff Volume=0.266 af

Runoff Depth=1.03"

Flow Length=213'

Tc=68.2 min

CN=58

1.14 cfs
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Summary for Subcatchment F: Drainage Area - F

Runoff = 0.61 cfs @ 12.40 hrs,  Volume= 0.082 af,  Depth= 1.03"
     Routed to Link SPD : Study Point D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 year Rainfall=4.75"

Area (sf) CN Description

41,378 58 Woods/grass comb., Good, HSG B

41,378 100.00% Pervious Area

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

9.4 71 0.0707 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

7.7 127 0.3708 0.27 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

4.1 84 0.7722 0.34 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

2.6 32 0.3741 0.21 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

23.8 314 Total

Subcatchment F: Drainage Area - F

Runoff
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Type III 24-hr

10 year Rainfall=4.75"

Runoff Area=41,378 sf

Runoff Volume=0.082 af

Runoff Depth=1.03"

Flow Length=314'

Tc=23.8 min

CN=58

0.61 cfs
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Summary for Pond A': StormTrap System A

Inflow Area = 4.260 ac, 44.70% Impervious,  Inflow Depth = 2.50"    for  10 year event
Inflow = 7.50 cfs @ 12.38 hrs,  Volume= 0.888 af
Outflow = 0.64 cfs @ 11.55 hrs,  Volume= 0.888 af,  Atten= 91%,  Lag= 0.0 min
Discarded = 0.64 cfs @ 11.55 hrs,  Volume= 0.888 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link SPC : Study Point C

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 128.34' @ 15.24 hrs   Surf.Area= 5,543 sf   Storage= 18,897 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 291.7 min ( 1,139.8 - 848.1 )

Volume Invert Avail.Storage Storage Description

#1 124.06' 21,599 cf StormTrap DoubleTrap  8-6  x 12
Inside= 101.7"W x 102.0"H => 66.71 sf x 15.40'L = 1,027.0 cf
Outside= 101.7"W x 114.0"H => 80.55 sf x 15.40'L = 1,240.2 cf
12 Chambers in 4 Rows
33.92' x 46.19' Core + 6.66' Border = 47.23' x 59.50' System

#2 124.06' 20,918 cf StormTrap DoubleTrap  8-6  x 10
Inside= 101.7"W x 102.0"H => 66.71 sf x 15.40'L = 1,027.0 cf
Outside= 101.7"W x 114.0"H => 80.55 sf x 15.40'L = 1,240.2 cf
10 Chambers in 2 Rows
16.96' x 76.98' Core + 6.66' Border = 30.27' x 90.29' System

42,517 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 124.06' 5.000 in/hr Exfiltration over Surface area   
#2 Primary 130.00' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.64 cfs @ 11.55 hrs  HW=124.56'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.64 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=124.06'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond A': StormTrap System A
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Inflow Area=4.260 ac

Peak Elev=128.34'

Storage=18,897 cf

7.50 cfs

0.64 cfs

0.64 cfs

0.00 cfs
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Summary for Pond B': Storm Trap System B

Inflow Area = 10.823 ac, 24.25% Impervious,  Inflow Depth = 1.85"    for  10 year event
Inflow = 19.80 cfs @ 12.15 hrs,  Volume= 1.671 af
Outflow = 0.94 cfs @ 11.45 hrs,  Volume= 1.475 af,  Atten= 95%,  Lag= 0.0 min
Discarded = 0.94 cfs @ 11.45 hrs,  Volume= 1.475 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link SPA : Study Point A

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 76.99' @ 16.13 hrs   Surf.Area= 8,092 sf   Storage= 40,201 cf

Plug-Flow detention time= 429.1 min calculated for 1.475 af (88% of inflow)
Center-of-Mass det. time= 373.9 min ( 1,228.3 - 854.5 )

Volume Invert Avail.Storage Storage Description

#1 71.00' 109,769 cf StormTrap DoubleTrap  15-0  x 45
Inside= 101.7"W x 180.0"H => 117.67 sf x 15.40'L = 1,811.6 cf
Outside= 101.7"W x 192.0"H => 135.67 sf x 15.40'L = 2,088.7 cf
45 Chambers in 9 Rows
76.31' x 76.98' Core + 6.66' Border = 89.63' x 90.29' System

Device Routing     Invert Outlet Devices

#1 Discarded 71.00' 5.000 in/hr Exfiltration over Surface area   
#2 Primary 79.00' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.94 cfs @ 11.45 hrs  HW=71.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.94 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=71.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond B': Storm Trap System B
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Inflow Area=10.823 ac

Peak Elev=76.99'

Storage=40,201 cf

19.80 cfs
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Summary for Pond C': Storm Trap System C

Inflow Area = 3.375 ac, 38.07% Impervious,  Inflow Depth = 2.25"    for  10 year event
Inflow = 7.72 cfs @ 12.14 hrs,  Volume= 0.632 af
Outflow = 0.32 cfs @ 11.18 hrs,  Volume= 0.513 af,  Atten= 96%,  Lag= 0.0 min
Discarded = 0.32 cfs @ 11.18 hrs,  Volume= 0.513 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link SPA : Study Point A

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 73.04' @ 16.25 hrs   Surf.Area= 2,733 sf   Storage= 15,794 cf

Plug-Flow detention time= 446.7 min calculated for 0.513 af (81% of inflow)
Center-of-Mass det. time= 370.4 min ( 1,211.4 - 841.1 )

Volume Invert Avail.Storage Storage Description

#1 66.00' 33,796 cf StormTrap DoubleTrap  14-0  x 10
Inside= 101.7"W x 168.0"H => 109.55 sf x 15.40'L = 1,686.7 cf
Outside= 101.7"W x 180.0"H => 127.19 sf x 15.40'L = 1,958.2 cf
10 Chambers in 2 Rows
16.96' x 76.98' Core + 6.66' Border = 30.27' x 90.29' System

Device Routing     Invert Outlet Devices

#1 Discarded 66.00' 5.000 in/hr Exfiltration over Surface area   
#2 Primary 76.00' 15.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.32 cfs @ 11.18 hrs  HW=66.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.32 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=66.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond C': Storm Trap System C
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Inflow Area=3.375 ac

Peak Elev=73.04'

Storage=15,794 cf

7.72 cfs
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0.32 cfs
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Summary for Link SPA: Study Point A

Inflow Area = 18.745 ac, 25.23% Impervious,  Inflow Depth = 0.39"    for  10 year event
Inflow = 4.32 cfs @ 12.14 hrs,  Volume= 0.614 af
Primary = 4.32 cfs @ 12.14 hrs,  Volume= 0.614 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPA: Study Point A

Inflow
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Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

4

3

2

1

0

Inflow Area=18.745 ac
4.32 cfs

4.32 cfs
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Summary for Link SPC: Study Point C

Inflow Area = 4.260 ac, 44.70% Impervious,  Inflow Depth = 0.00"    for  10 year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Primary outflow = Inflow below 15.00 cfs, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPC: Study Point C

Inflow
Primary
Secondary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Inflow Area=4.260 ac

below 15.00 cfs

0.00 cfs

0.00 cfs

0.00 cfs



Type III 24-hr  10 year Rainfall=4.75"20240722_HydroCAD
  Printed  8/8/2024Prepared by VHB, Inc

Page 42HydroCAD® 10.20-5a  s/n 01038  © 2023 HydroCAD Software Solutions LLC

Summary for Link SPD: Study Point D

Inflow Area = 0.950 ac, 0.00% Impervious,  Inflow Depth = 1.03"    for  10 year event
Inflow = 0.61 cfs @ 12.40 hrs,  Volume= 0.082 af
Primary = 0.61 cfs @ 12.40 hrs,  Volume= 0.082 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPD: Study Point D
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=185,549 sf   44.70% Impervious   Runoff Depth=6.13"Subcatchment A: Drainage Area - A
   Flow Length=533'   Tc=26.1 min   CN=78   Runoff=18.22 cfs  2.178 af

Runoff Area=471,440 sf   24.25% Impervious   Runoff Depth=5.16"Subcatchment B: Drainage Area - B
   Flow Length=1,087'   Tc=10.3 min   CN=70   Runoff=56.67 cfs  4.653 af

Runoff Area=147,009 sf   38.07% Impervious   Runoff Depth=5.77"Subcatchment C: Drainage Area - C
   Flow Length=443'   Tc=10.0 min   CN=75   Runoff=19.82 cfs  1.622 af

Runoff Area=63,683 sf   56.08% Impervious   Runoff Depth=6.62"Subcatchment D: Drainage Area - D
   Flow Length=150'   Slope=0.0475 '/'   Tc=10.0 min   CN=82   Runoff=9.66 cfs  0.807 af

Runoff Area=134,419 sf   0.00% Impervious   Runoff Depth=3.70"Subcatchment E: Drainage Area - E
   Flow Length=213'   Tc=68.2 min   CN=58   Runoff=4.79 cfs  0.952 af

Runoff Area=41,378 sf   0.00% Impervious   Runoff Depth=3.70"Subcatchment F: Drainage Area - F
   Flow Length=314'   Tc=23.8 min   CN=58   Runoff=2.54 cfs  0.293 af

Peak Elev=132.40'  Storage=39,218 cf   Inflow=18.22 cfs  2.178 afPond A': StormTrap System A
   Discarded=0.64 cfs  1.143 af   Primary=5.21 cfs  0.804 af   Outflow=5.85 cfs  1.947 af

Peak Elev=84.01'  Storage=91,582 cf   Inflow=56.67 cfs  4.653 afPond B': Storm Trap System B
   Discarded=0.94 cfs  1.642 af   Primary=8.03 cfs  2.209 af   Outflow=8.97 cfs  3.851 af

Peak Elev=78.14'  Storage=28,097 cf   Inflow=19.82 cfs  1.622 afPond C': Storm Trap System C
   Discarded=0.32 cfs  0.572 af   Primary=7.27 cfs  0.684 af   Outflow=7.59 cfs  1.256 af

   Inflow=20.61 cfs  4.652 afLink SPA: Study Point A
   Primary=20.61 cfs  4.652 af

  below 15.00 cfs   Inflow=5.21 cfs  0.804 afLink SPC: Study Point C
   Primary=5.21 cfs  0.804 af   Secondary=0.00 cfs  0.000 af

   Inflow=2.54 cfs  0.293 afLink SPD: Study Point D
   Primary=2.54 cfs  0.293 af

Total Runoff Area = 23.955 ac   Runoff Volume = 10.506 af   Average Runoff Depth = 5.26"
72.31% Pervious = 17.322 ac     27.69% Impervious = 6.633 ac
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Summary for Subcatchment A: Drainage Area - A

[47] Hint: Peak is 391% of capacity of segment #3

Runoff = 18.22 cfs @ 12.35 hrs,  Volume= 2.178 af,  Depth= 6.13"
     Routed to Pond A' : StormTrap System A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=8.80"

Area (sf) CN Description

50,170 98 Paved parking, HSG B
102,617 61 >75% Grass cover, Good, HSG B
32,762 98 Roofs, HSG B

185,549 78 Weighted Average
102,617 55.30% Pervious Area
82,932 44.70% Impervious Area

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

3.6 41 0.2668 0.19 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

21.2 190 0.0094 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.3 302 0.0100 3.80 4.67 Pipe Channel, PIPES TO STORMTRAP
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.018  Corrugated PE, corrugated interior

26.1 533 Total
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Subcatchment A: Drainage Area - A
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Type III 24-hr

100 year Rainfall=8.80"

Runoff Area=185,549 sf

Runoff Volume=2.178 af

Runoff Depth=6.13"

Flow Length=533'

Tc=26.1 min

CN=78

18.22 cfs
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Summary for Subcatchment B: Drainage Area - B

[47] Hint: Peak is 877% of capacity of segment #3

Runoff = 56.67 cfs @ 12.14 hrs,  Volume= 4.653 af,  Depth= 5.16"
     Routed to Pond B' : Storm Trap System B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=8.80"

Area (sf) CN Description

49,256 98 Paved parking, HSG B
152,096 61 >75% Grass cover, Good, HSG B
65,055 98 Roofs, HSG B

205,033 60 Woods, Fair, HSG B

471,440 70 Weighted Average
357,129 75.75% Pervious Area
114,311 24.25% Impervious Area

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

0.3 599 0.0348 36.88457,149.18 Channel Flow, BIOSWALE
Area= 12,397.0 sf  Perim= 1,234.0'  r= 10.05'
n= 0.035  Riprap, 6-inch

8.9 137 0.3016 0.26 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

1.1 351 0.0100 5.26 6.46 Pipe Channel, PIPES TO STORMTRAP
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  Corrugated PE, smooth interior

10.3 1,087 Total
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Subcatchment B: Drainage Area - B
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Type III 24-hr

100 year Rainfall=8.80"

Runoff Area=471,440 sf

Runoff Volume=4.653 af

Runoff Depth=5.16"

Flow Length=1,087'

Tc=10.3 min

CN=70

56.67 cfs
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Summary for Subcatchment C: Drainage Area - C

[47] Hint: Peak is 425% of capacity of segment #2

Runoff = 19.82 cfs @ 12.14 hrs,  Volume= 1.622 af,  Depth= 5.77"
     Routed to Pond C' : Storm Trap System C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=8.80"

Area (sf) CN Description

36,356 98 Paved parking, HSG B
42,997 61 >75% Grass cover, Good, HSG B
19,606 98 Roofs, HSG B
48,050 60 Woods, Fair, HSG B

147,009 75 Weighted Average
91,047 61.93% Pervious Area
55,962 38.07% Impervious Area

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

1.9 182 0.0198 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

1.1 261 0.0100 3.80 4.67 Pipe Channel, PIPES TO STORMTRAP
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.018  Corrugated PE, corrugated interior

3.0 443 Total,  Increased to minimum Tc = 10.0 min
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Subcatchment C: Drainage Area - C
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Type III 24-hr

100 year Rainfall=8.80"

Runoff Area=147,009 sf

Runoff Volume=1.622 af

Runoff Depth=5.77"

Flow Length=443'

Tc=10.0 min

CN=75

19.82 cfs
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Summary for Subcatchment D: Drainage Area - D

Runoff = 9.66 cfs @ 12.14 hrs,  Volume= 0.807 af,  Depth= 6.62"
     Routed to Link SPA : Study Point A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=8.80"

Area (sf) CN Description

9,034 98 Paved parking, HSG B
27,967 61 >75% Grass cover, Good, HSG B
26,682 98 Roofs, HSG B

63,683 82 Weighted Average
27,967 43.92% Pervious Area
35,716 56.08% Impervious Area

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

9.2 150 0.0475 0.27 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

9.2 150 Total,  Increased to minimum Tc = 10.0 min

Subcatchment D: Drainage Area - D
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Type III 24-hr

100 year Rainfall=8.80"

Runoff Area=63,683 sf

Runoff Volume=0.807 af

Runoff Depth=6.62"

Flow Length=150'

Slope=0.0475 '/'

Tc=10.0 min

CN=82

9.66 cfs



Type III 24-hr  100 year Rainfall=8.80"20240722_HydroCAD
  Printed  8/8/2024Prepared by VHB, Inc

Page 51HydroCAD® 10.20-5a  s/n 01038  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment E: Drainage Area - E

Runoff = 4.79 cfs @ 12.96 hrs,  Volume= 0.952 af,  Depth= 3.70"
     Routed to Link SPA : Study Point A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=8.80"

Area (sf) CN Description

134,419 58 Woods/grass comb., Good, HSG B

134,419 100.00% Pervious Area

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

62.7 104 0.0053 0.03 Sheet Flow, 
Woods: Dense underbrush   n= 0.800   P2= 3.50"

5.5 109 0.6400 0.33 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

68.2 213 Total

Subcatchment E: Drainage Area - E
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Type III 24-hr

100 year Rainfall=8.80"

Runoff Area=134,419 sf

Runoff Volume=0.952 af

Runoff Depth=3.70"

Flow Length=213'

Tc=68.2 min

CN=58

4.79 cfs
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Summary for Subcatchment F: Drainage Area - F

Runoff = 2.54 cfs @ 12.35 hrs,  Volume= 0.293 af,  Depth= 3.70"
     Routed to Link SPD : Study Point D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 year Rainfall=8.80"

Area (sf) CN Description

41,378 58 Woods/grass comb., Good, HSG B

41,378 100.00% Pervious Area

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

9.4 71 0.0707 0.13 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

7.7 127 0.3708 0.27 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

4.1 84 0.7722 0.34 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

2.6 32 0.3741 0.21 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

23.8 314 Total

Subcatchment F: Drainage Area - F
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Type III 24-hr

100 year Rainfall=8.80"

Runoff Area=41,378 sf

Runoff Volume=0.293 af

Runoff Depth=3.70"

Flow Length=314'

Tc=23.8 min

CN=58

2.54 cfs
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Summary for Pond A': StormTrap System A

Inflow Area = 4.260 ac, 44.70% Impervious,  Inflow Depth = 6.13"    for  100 year event
Inflow = 18.22 cfs @ 12.35 hrs,  Volume= 2.178 af
Outflow = 5.85 cfs @ 12.91 hrs,  Volume= 1.947 af,  Atten= 68%,  Lag= 33.4 min
Discarded = 0.64 cfs @ 9.76 hrs,  Volume= 1.143 af
Primary = 5.21 cfs @ 12.91 hrs,  Volume= 0.804 af
     Routed to Link SPC : Study Point C

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 132.40' @ 12.91 hrs   Surf.Area= 5,543 sf   Storage= 39,218 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 197.9 min ( 1,020.4 - 822.5 )

Volume Invert Avail.Storage Storage Description

#1 124.06' 21,599 cf StormTrap DoubleTrap  8-6  x 12
Inside= 101.7"W x 102.0"H => 66.71 sf x 15.40'L = 1,027.0 cf
Outside= 101.7"W x 114.0"H => 80.55 sf x 15.40'L = 1,240.2 cf
12 Chambers in 4 Rows
33.92' x 46.19' Core + 6.66' Border = 47.23' x 59.50' System

#2 124.06' 20,918 cf StormTrap DoubleTrap  8-6  x 10
Inside= 101.7"W x 102.0"H => 66.71 sf x 15.40'L = 1,027.0 cf
Outside= 101.7"W x 114.0"H => 80.55 sf x 15.40'L = 1,240.2 cf
10 Chambers in 2 Rows
16.96' x 76.98' Core + 6.66' Border = 30.27' x 90.29' System

42,517 cf Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 124.06' 5.000 in/hr Exfiltration over Surface area   
#2 Primary 130.00' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.64 cfs @ 9.76 hrs  HW=124.56'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.64 cfs)

Primary OutFlow  Max=5.21 cfs @ 12.91 hrs  HW=132.40'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 5.21 cfs @ 6.64 fps)
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Pond A': StormTrap System A
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Inflow Area=4.260 ac

Peak Elev=132.40'

Storage=39,218 cf

18.22 cfs

5.85 cfs

0.64 cfs

5.21 cfs
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Summary for Pond B': Storm Trap System B

Inflow Area = 10.823 ac, 24.25% Impervious,  Inflow Depth = 5.16"    for  100 year event
Inflow = 56.67 cfs @ 12.14 hrs,  Volume= 4.653 af
Outflow = 8.97 cfs @ 12.75 hrs,  Volume= 3.851 af,  Atten= 84%,  Lag= 36.6 min
Discarded = 0.94 cfs @ 9.63 hrs,  Volume= 1.642 af
Primary = 8.03 cfs @ 12.75 hrs,  Volume= 2.209 af
     Routed to Link SPA : Study Point A

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 84.01' @ 12.75 hrs   Surf.Area= 8,092 sf   Storage= 91,582 cf

Plug-Flow detention time= 240.3 min calculated for 3.850 af (83% of inflow)
Center-of-Mass det. time= 169.7 min ( 994.4 - 824.6 )

Volume Invert Avail.Storage Storage Description

#1 71.00' 109,769 cf StormTrap DoubleTrap  15-0  x 45
Inside= 101.7"W x 180.0"H => 117.67 sf x 15.40'L = 1,811.6 cf
Outside= 101.7"W x 192.0"H => 135.67 sf x 15.40'L = 2,088.7 cf
45 Chambers in 9 Rows
76.31' x 76.98' Core + 6.66' Border = 89.63' x 90.29' System

Device Routing     Invert Outlet Devices

#1 Discarded 71.00' 5.000 in/hr Exfiltration over Surface area   
#2 Primary 79.00' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.94 cfs @ 9.63 hrs  HW=71.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.94 cfs)

Primary OutFlow  Max=8.04 cfs @ 12.75 hrs  HW=84.01'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 8.04 cfs @ 10.23 fps)
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Pond B': Storm Trap System B
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Inflow Area=10.823 ac

Peak Elev=84.01'

Storage=91,582 cf

56.67 cfs

8.97 cfs

0.94 cfs

8.03 cfs
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Summary for Pond C': Storm Trap System C

Inflow Area = 3.375 ac, 38.07% Impervious,  Inflow Depth = 5.77"    for  100 year event
Inflow = 19.82 cfs @ 12.14 hrs,  Volume= 1.622 af
Outflow = 7.59 cfs @ 12.45 hrs,  Volume= 1.256 af,  Atten= 62%,  Lag= 18.9 min
Discarded = 0.32 cfs @ 9.13 hrs,  Volume= 0.572 af
Primary = 7.27 cfs @ 12.45 hrs,  Volume= 0.684 af
     Routed to Link SPA : Study Point A

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 78.14' @ 12.45 hrs   Surf.Area= 2,733 sf   Storage= 28,097 cf

Plug-Flow detention time= 237.6 min calculated for 1.256 af (77% of inflow)
Center-of-Mass det. time= 155.9 min ( 969.9 - 814.0 )

Volume Invert Avail.Storage Storage Description

#1 66.00' 33,796 cf StormTrap DoubleTrap  14-0  x 10
Inside= 101.7"W x 168.0"H => 109.55 sf x 15.40'L = 1,686.7 cf
Outside= 101.7"W x 180.0"H => 127.19 sf x 15.40'L = 1,958.2 cf
10 Chambers in 2 Rows
16.96' x 76.98' Core + 6.66' Border = 30.27' x 90.29' System

Device Routing     Invert Outlet Devices

#1 Discarded 66.00' 5.000 in/hr Exfiltration over Surface area   
#2 Primary 76.00' 15.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.32 cfs @ 9.13 hrs  HW=66.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.32 cfs)

Primary OutFlow  Max=7.27 cfs @ 12.45 hrs  HW=78.14'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 7.27 cfs @ 5.92 fps)
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Pond C': Storm Trap System C
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Inflow Area=3.375 ac

Peak Elev=78.14'

Storage=28,097 cf

19.82 cfs

7.59 cfs

0.32 cfs

7.27 cfs
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Summary for Link SPA: Study Point A

Inflow Area = 18.745 ac, 25.23% Impervious,  Inflow Depth = 2.98"    for  100 year event
Inflow = 20.61 cfs @ 12.48 hrs,  Volume= 4.652 af
Primary = 20.61 cfs @ 12.48 hrs,  Volume= 4.652 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPA: Study Point A
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Inflow Area=18.745 ac
20.61 cfs

20.61 cfs



Type III 24-hr  100 year Rainfall=8.80"20240722_HydroCAD
  Printed  8/8/2024Prepared by VHB, Inc

Page 60HydroCAD® 10.20-5a  s/n 01038  © 2023 HydroCAD Software Solutions LLC

Summary for Link SPC: Study Point C

Inflow Area = 4.260 ac, 44.70% Impervious,  Inflow Depth = 2.27"    for  100 year event
Inflow = 5.21 cfs @ 12.91 hrs,  Volume= 0.804 af
Primary = 5.21 cfs @ 12.91 hrs,  Volume= 0.804 af,  Atten= 0%,  Lag= 0.0 min
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Primary outflow = Inflow below 15.00 cfs, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPC: Study Point C
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Inflow Area=4.260 ac
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Summary for Link SPD: Study Point D

Inflow Area = 0.950 ac, 0.00% Impervious,  Inflow Depth = 3.70"    for  100 year event
Inflow = 2.54 cfs @ 12.35 hrs,  Volume= 0.293 af
Primary = 2.54 cfs @ 12.35 hrs,  Volume= 0.293 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Link SPD: Study Point D
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Operations & Maintenance Plan 

 

The Site Operator is responsible for the operation and maintenance of the installed 

stormwater management practices to ensure proper functionality throughout the life 

of the system. Regular maintenance of stormwater management practices is 

important for flood control, structural integrity, and water quality. The following lists 

all procedures for inspection and maintenance for post-development Stormwater 

Management Practices: 

 

Pipe Manifold Storage and Catch Basin System:  

 

Inspection Requirements: 

 

Drainage structures should be inspected at least once per year to ensure proper 

operation. Common system deficiencies which may occur over time, include but are 

not limited to: 

 

 Excessive debris, silt, or sediment build-up inside of structure/piping 

 Cracks or other damage to the structure 

 Collapsed or blocked pipes 

 Excessive ponding around drainage structures  

 

Maintenance Requirements: 

 

Should problems be encountered during inspection, maintenance is required as 

follows:   

 

 Debris, silt, and sediment buildup shall be removed from structures. 

 Pipes shall be cleaned of debris and/or sediment. 

 Repair to existing structures/piping. 

 

The Site Operator is required to maintain a log of all inspections and/or maintenance 

that is performed on the system. The log shall include all pertinent information 

necessary to record the results of the inspections as well as any necessary repair to 

the system. 
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Landscape Areas and Rain Garden:  

 

Inspection Requirements: 

 

Landscaped areas, including the proposed Rain Garden, should be inspected at least 

twice per year to ensure proper operation. Common system deficiencies which may 

occur over time, include but are not limited to: 

 

 Dead plants or turf areas resulting from drought or illness. 

 Erosion from surface runoff. 

 Sediment build-up in low areas. 

 

Maintenance Requirements: 

 

 Re-seeding/watering of dead lawn areas. 

 Removal of sediment build-up. 

 Re-grading and re-establishment of landscaping in eroded areas. 

 Weeding and mulching as needed. 

 Mowing, watering, and general landscape maintenance as required. 

 

Parking Areas:  

 

Inspection Requirements: 

 

Parking and paved areas should be inspected at least twice per year to ensure proper 

operation. Common system deficiencies which may occur over time, include but are 

not limited to: 

 

 Broken pavement or sink holes around drainage inlets. 

 Evidence of ponding in intermittent low areas. 

 Sand and Salt build up from snow operations. 

 

Maintenance Requirements: 

 

 Repairing of any damaged pavement or low areas. 

 Sweeping and removing any sediment or debris on the pavement, as necessary. 

 

The Site Operator is required to maintain a log of all inspections and/or maintenance 

that is performed on the system. The log shall include all pertinent information 

necessary to record the results of the inspections as well as any necessary repair to 

the system. 


