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DRAINAGE SUMMARY 
 
D&L Design Group Inc. is pleased to provide the following Hydraulic / Hydrologic analysis for 
the proposed site plan for Lobisser Construction.  The proposed project is located at 0 Main 
Street, between 51 and 45 Main Street Upton Massachusetts. The existing site consists of 6.75 
acres of undisturbed wooded area. The hydrologic conditions were analyzed using TR-55 and 
HydroCAD® for the 2, 10, 25 and 100 year storm events utilizing Technical Paper 40, 24 hour 
Rainfall events.  
Project site consists of the constructing 4 story apartment building, driveway to access Main 
Street and parking areas around the proposed building. The project will also consist of the 
construction of three parking garages as shown on the site plan. The installation of proposed 
sewer main and pump station and an 8” water main loop to service the apartment building. The 
project will consist of proposed grading the site so all runoff generated from the proposed 
development can be collected and treated and mitigated before discharging the runoff toward 
the existing wetlands located on the site or before it leaves the parcel. The project as designed 
conforms to the Massachusetts DEP Stormwater Management Policy. 
 
EXISTING CONDITIONS:  
 
The project is located on Main Street between 51 and 45 Main Street in Upton Ma. The parcel is 
6.75 acres in size. The site wooded and has not been disturbed.  There is an existing wetland 
that is located in the middle of the site as well as in the east portion of the site closest to School 
Street. The parcel slopes from the north to the east and the south. 
 
For the purpose of the analysis of the effect on the parcel toward the existing wetlands to the 
south and the property line to the east toward School Street. The site was analyzed as two 
watersheds.  In the Pre-Development Condition, Subcatchment 1 represents the tributary area 
of the property that flows to the south property line toward Main Street and the wetlands located 
there. Subcatchment 2 represents the tributary area of the property that flows to the east 
property line toward School Street and the wetlands located there. 
 
According to the online USGS soil survey, the analyzed area consists of soils with “C” 
hydrologic ratings.  Per the soil testing performed on the site for the proposed project the soil 
classification and characteristics of the soil has been confirmed. All soil testing was witnessed 
by the Upton Conservation Agent. 
 
PROPOSED CONDITIONS: 
 
The proposed condition of the site will consist of a grass area around the driveway and parking 
areas as well as the proposed apartment building and parking garages as shown on the plans. 
The area left undisturbed will be woodland area adjacent to the wetlands and the middle of the 
site. The proposed drainage system will consist of catch basins and drain manholes located 
within the project to collect and direct the runoff into a forebays and infiltration basins. The 
infiltration basins will then discharge into a small settling basin with a level spreaders that will 
create a sheet flow and discharge into the 30 foot no disturb area. The site will also use 
proposed recharge at the propose building location that will collect and direct the runoff into 
underground basin. 



 

 

 

In order to analyze the surface water flows, the site was divided into multiple Subcatchents, 
Pond and a Reaches   
 
In summary, the peak rates of runoff were compared under pre-development and post-
development conditions for analysis of the 2 year, 10 year, 25 year and 100 year storm events. 
The following is a Peak Discharge Summary Table: 
 
 
 
 

 
 

Design Point Analysis: 
 

Watershed 

Design Event 

2 Year 10 Year 25 Year 100 Year 
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IP#1E 4.43/0.321 10.19/0.710 14.16/0.985 20.54/1.435 

IP#2E 4.30/0.341 10.14/0.766 14.21/1.069 20.77/1.567 

IP#3E 0.49/0.035 1.18/0.080 1.67/0.113 2.46/0.166 
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IP#1P 2.89/0.288 8.51/0.702 12.39/0.982 20.11/1.435 

IP#2P 1.83/0.322 4.85/0.76976 6.79/1.069 16.29/1.567 

IP#3P 0.45/0.031 0.78/0.055 0.99/0.070 1.31/0.094 

 
DEP Stormwater Management Standards: 
 
Standard #1: The proposed changes will not cause erosion in adjacent water of the Commonwealth, 
as BMP measures are proposed in accordance with the design requirements of the Stormwater 
Management handbook.  The Erosion & Sedimentation Control Plan provides for the installation of 
siltation barriers, temporary basins, temporary construction entrances and outlines intermediary 
measures to control runoff during construction and after construction. 
 
Standard #2: The proposed development peak discharge rates for the total off-site flow are less than 
or equal to pre-development discharge rates for the 2 year, 10 year, 25 year, and 100 year storm 
events for the design points analyzed.  Attached calculations show how the site mitigates the 
increased flow rates due to surface changes from the site development. 
 
Standard #3: The proposed project proposes all roof runoff to be infiltrated into the ground. 
Recharge will also be accomplished along the grass swale located along the driveway. The existing 
settling basin will be monitored throughout the construction to ensure that the runoff depths are 
designed to drain in under 72 hours as required by the Policy. 



 

 

 

STANDARD #3 –LOSS OF ANNUAL RECHARGE 
 

The site is developed.  Recharge Basins at Duplexes are constructed for 
recharge following the Stormwater Regulations.  Soils were found to be Class A 
permeability.   

 
The table below shows the required and provided recharge volumes for the 

project.  As shown, the proposed condition exceeds the minimum requirement for the 
additional impervious areas. 

Recharge Volume Summary 

Soil 

Type 

Recharge 

Factor (in. 

runoff) 

Existing 

Impervious 

Area (sf) 

Additional 

Impervious 

Area (sf) 

Min. Req. 

Recharge 

Volume (cf) 

A 0.60 0 0 0 

B 0.35 0 0 0 

C 0.25 0 86,790 1,808 

D 0.10 0 0 0 

Total Required   1,808 

Standard #3 Only Applies to Additional Impervious 

Provided Recharge Volume (cf) 

Basin 1   2,605    

Basin 2   1,176   

Basin 3                   0   

Basin 4   7,840   

Total Provided   16,137 

 
Rechage Volume Calculation: 
Rv = F x I 
Rv = Required Recharge Volume 
F = Recharge Factor 
I = Total Impervious Area ( Proposed) 
Rv = (0.25”)/(1’/12”) x 86,790 s.f. = 1,808 cf (Required) 
 
 
Provided Infiltration is 16,137cf taken from Stage Storage Worksheet 



STAGE-STORAGE WORKSHEET

DATE: 2/19/2024 CLIENT: lobisser

PROJECT NUMBER: J-10 6CALCULATED BY: PML

BASIN NUMBER: 1 CHECKED BY:

LOCATION: Basin 3

AVERAGE VERTICAL VOLUME VOLUME

ELEVATION AREA AREA INTERVAL INCREMENTAL CUMULATIVE

(FEET) (FT
2
) (FT

2
) (FT) (FT

3
) (FT

3
)

324.0 3312 offset 0

325.0 3312 3312 1 3312 3312



STAGE-STORAGE WORKSHEET

DATE: 2/19/2024 CLIENT: lobisser

PROJECT NUMBER: J-10 6CALCULATED BY: PML

BASIN NUMBER: 1 CHECKED BY:

LOCATION: Basin 3

AVERAGE VERTICAL VOLUME VOLUME

ELEVATION AREA AREA INTERVAL INCREMENTAL CUMULATIVE

(FEET) (FT
2
) (FT

2
) (FT) (FT

3
) (FT

3
)

330.0 725 offset 0

332.0 1099 912 2 1824 1824



STAGE-STORAGE WORKSHEET

DATE: 2/19/2024 CLIENT: lobisser

PROJECT NUMBER: J-10 6CALCULATED BY: PML

BASIN NUMBER: 1 CHECKED BY:

LOCATION: Basin2

AVERAGE VERTICAL VOLUME VOLUME

ELEVATION AREA AREA INTERVAL INCREMENTAL CUMULATIVE

(FEET) (FT
2
) (FT

2
) (FT) (FT

3
) (FT

3
)

324.0 895 0

325.0 1456 1176 1 1176 1176



STAGE-STORAGE WORKSHEET

DATE: 2/19/2024 CLIENT: lobisser

PROJECT NUMBER: J-10 6CALCULATED BY: PML

BASIN NUMBER: 1 CHECKED BY:

LOCATION: Basin 1

AVERAGE VERTICAL VOLUME VOLUME

ELEVATION AREA AREA INTERVAL INCREMENTAL CUMULATIVE

(FEET) (FT
2
) (FT

2
) (FT) (FT

3
) (FT

3
)

322.0 551 0

324.5 1533 1042 3 2605 2605



 
 

710 Main Street North Oxford MA 01537 (P) 508-987-8713 (F) 508-987-8714 

 
 

Drawdown Calculation: 
  
Pond #1 

))(( AreaBottomK

Rv
Time

drawdown
=  

Rv = Storage Volume (2605 s.f.)(volume below invert) 

K  = Saturated (0.27 in/hour) 

Bottom Area = Bottom Area of Recharge Structure (1,184 s.f.) 

2605 c.f./ (0.27 in/hour)(1inch/12foot)(1533 s.f.) = 21 hours 

Pond #2 

))(( AreaBottomK

Rv
Time

drawdown
=  

Rv = Storage Volume (1176 s.f.)(volume below invert) 

K  = Saturated 0.27 in/hour) 

Bottom Area = Bottom Area of Recharge Structure (1456 s.f.) 

1176 c.f./ (0.27 in/hour)(1inch/12foot)(1,456 s.f.) =36 hours 

Pond #3 

  

Rv = Storage Volume (1,824 s.f.)(volume below invert) 

K  = Saturated 0.27 in/hour) 

Bottom Area = Bottom Area of Recharge structure (1,250 s.f.) = 39 hours 

1,824 c.f./ (0.27 in/hour)(1inch/12foot)(1,250 s.f.) =65 hours 

 

Pond #4 

  

Where: 

Rv = Storage Volume (3,312 s.f.)(below invert) 

K  = Saturated 0.27in/hour) 

3,312 c.f./ (0.27 in/hour)(1inch/12foot)(3,312 s.f.) = 44 hours 

 
 



 

 

 

STANDARD #4- 80% TSS REMOVAL 
 
 
REQUIRED WATER QUALITY VOLUME: 
ESTIMATED PROPOSED NEW IMPERVOUS AREA= 86,790 S.F. 
 

Water Quality Volume 

Required Treatment Volume 1.0 
Inches Over 

Impervious Areas 

  

Watershed Series Paved Area 

Water Quality 

Volume 

P-1 (pavement) 32,428 2,703 

P-2 27,755 2,303 

P-3 4,207 350 

P-4 22,700 7,840 

   
 

The design of the drainage system is such that the site is routed through a series of 
treatment BMP’s meeting the Standard.  The attached TSS worksheets how the water 
treatment prior to the existing basin located on.  No bypass is designed of the BMP’s 
reducing the WQV.   
Water Quality Volume Calculation: 
P-1 (Basin 1) 
Wv = F x I 
Wv = Required Water Quality Volume 
F = Water Factor 
I = Total Impervious Area 
Rv = (1”)/(1’/12”) x 32,428 s.f. = 2,703 cf (Required) 
Provided 2,826 c.f. 
P-2(Basin 2) 
Wv = F x I 
Wv = Required Water Quality Volume 
F = Water Factor 
Rv = (1”)/(1’/12”) x 27,755 s.f. = 2,303 cf (Required) 
Provided 2,330 c.f. 
P-3(Basin 3) 
Wv = F x I  
Wv = Required Water Quality Volume 
F = Water Factor 
Rv = (1”)/(1’/12”) x 4,207 s.f. = 350 cf (Required) 
Provided 2,228 c.f. 
P-4(Basin 4) 
Wv = F x I  
Wv = Required Water Quality Volume 
F = Water Factor 
Rv = (1”)/(1’/12”) x 22,700 s.f. = 1,891 cf (Required) Provided 7,840 c.f. 







V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F
TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

Deep Sump and Hooded 

Catch Basin 0.25 1.00 0.25 0.75

0.80 0.75 0.60 0.15

0.00 0.15 0.00 0.15

0.00 0.15 0.00 0.15

0.00 0.15 0.00 0.15

Total TSS Removal = 85%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: j-16

Prepared By: pml *Equals remaining load from previous BMP (E)

Date: 2/19/2024 which enters the BMP
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Basin3 Entrance

Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection

plavoie
Typewritten text
Stormceptor 900



V

INSTRUCTIONS: Version 1, Automated: Mar. 4, 2008

1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2. Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location:                           

B C D E F
TSS Removal Starting TSS Amount Remaining

BMP
1

Rate
1

Load* Removed (C*D) Load (D-E)

0.00 1.00 0.00 1.00

0.00 1.00 0.00 1.00

0.00 1.00 0.00 1.00

0.00 1.00 0.00 1.00

0.00 1.00 0.00 1.00

Total TSS Removal = 0%

Separate Form Needs to 

be Completed for Each 

Outlet or BMP Train

Project: j-16

Prepared By: pml *Equals remaining load from previous BMP (E)

Date: 2/19/2024 which enters the BMP
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Basin 4 (Roof Only)

Non-automated TSS Calculation Sheet

must be used if Proprietary BMP Proposed

1. From MassDEP Stormwater Handbook Vol. 1 Mass. Dept. of Environmental Protection

plavoie
Typewritten text
Roof Runoff only



 

 

 

 
Standard #4: Over 80% TSS shall occur based on the BMP measurements provided. The treatment 
train varies for each section.  TSS worksheets are provided in the report for each treatment train in 
the site.   
Standard #5: The proposed development will not generate higher potential pollutant loads and 
therefore will not require additional BMP practices. 
 
Standard #6: The proposed project is not near a critical area. 
 
Standard #7: The proposed project is not a redevelopment project. 
 
Standard #8: Erosion and sediment control measures are proposed as part of the proposed project. 
 
Standard #9: An Operation & Maintenance plan is provided within this document 
 
Standard #10: This project does not propose any illicit discharges. 

  















































































































































































P-1

P-1

P-2

P-2

P-3

P-3

P-4

P-4

P-5

P-5

P-6

P-6

P-7

BUILDING

IP-P1

45 MAIN ST IP-P2

SCHOOL ST

IP-P3

EX. CULVERT

PND1

PND 1

PND2

BASIN#2

PND3

BASIN3

PND4

U/G BASIN

Routing Diagram for POST DEVELOPMENT2-19-24
Prepared by D&L Design Group Inc,  Printed 2/19/2024

HydroCAD® 10.20-3c  s/n 13057  © 2023 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2YR Type III 24-hr Default 24.00 1 3.39 2

2 10YR Type III 24-hr Default 24.00 1 5.11 2

3 25YR Type III 24-hr Default 24.00 1 6.19 2

4 100YR Type III 24-hr Default 24.00 1 7.85 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

2.297 74 >75% Grass cover, Good, HSG C  (P-1, P-2, P-3, P-4, P-6)

1.581 98 Paved parking, HSG C  (P-1, P-2, P-3, P-4)

0.514 98 Roofs, HSG C  (P-7)

6.584 70 Woods, Good, HSG C  (P-1, P-2, P-4, P-5, P-6)

10.978 76 TOTAL AREA



POST DEVELOPMENT2-19-24
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

10.978 HSG C P-1, P-2, P-3, P-4, P-5, P-6, P-7

0.000 HSG D

0.000 Other

10.978 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 0.000 2.297 0.000 0.000 2.297 >75% Grass cover, Good P-1, 

P-2, 

P-3, 

P-4, P-6

0.000 0.000 1.581 0.000 0.000 1.581 Paved parking P-1, 

P-2, 

P-3, P-4

0.000 0.000 0.514 0.000 0.000 0.514 Roofs P-7

0.000 0.000 6.584 0.000 0.000 6.584 Woods, Good P-1, 

P-2, 

P-4, 

P-5, P-6

0.000 0.000 10.978 0.000 0.000 10.978 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 P-1 0.00 0.00 288.0 0.0250 0.010 0.0 18.0 0.0

2 P-4 0.00 0.00 250.0 0.0250 0.010 0.0 15.0 0.0
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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=81,268 sf   39.90% Impervious   Runoff Depth>1.57"Subcatchment P-1: P-1
   Flow Length=618'   Tc=7.1 min   CN=82   Runoff=3.51 cfs  0.244 af

Runoff Area=82,391 sf   33.69% Impervious   Runoff Depth>1.50"Subcatchment P-2: P-2
   Flow Length=330'   Tc=7.1 min   CN=81   Runoff=3.40 cfs  0.237 af

Runoff Area=8,272 sf   54.38% Impervious   Runoff Depth>1.95"Subcatchment P-3: P-3
   Tc=6.0 min   CN=87   Runoff=0.45 cfs  0.031 af

Runoff Area=56,906 sf   7.39% Impervious   Runoff Depth>1.06"Subcatchment P-4: P-4
   Flow Length=505'   Tc=5.9 min   CN=74   Runoff=1.69 cfs  0.116 af

Runoff Area=145,259 sf   0.00% Impervious   Runoff Depth>0.85"Subcatchment P-5: P-5
   Tc=10.0 min   CN=70   Runoff=2.89 cfs  0.236 af

Runoff Area=81,691 sf   0.00% Impervious   Runoff Depth>0.90"Subcatchment P-6: P-6
   Flow Length=429'   Slope=0.0450 '/'   Tc=8.1 min   CN=71   Runoff=1.83 cfs  0.141 af

Runoff Area=22,400 sf   100.00% Impervious   Runoff Depth>2.95"Subcatchment P-7: BUILDING
   Tc=6.0 min   CN=98   Runoff=1.65 cfs  0.126 af

   Inflow=2.89 cfs  0.288 afReach IP-P1: 45 MAIN ST
   Outflow=2.89 cfs  0.288 af

   Inflow=1.83 cfs  0.322 afReach IP-P2: SCHOOL ST
   Outflow=1.83 cfs  0.322 af

   Inflow=0.45 cfs  0.031 afReach IP-P3: EX. CULVERT
   Outflow=0.45 cfs  0.031 af

Peak Elev=325.16'  Storage=6,110 cf   Inflow=3.51 cfs  0.244 afPond PND1: PND 1
   Discarded=0.02 cfs  0.013 af   Primary=0.29 cfs  0.122 af   Outflow=0.31 cfs  0.135 af

Peak Elev=325.95'  Storage=7,304 cf   Inflow=3.40 cfs  0.237 afPond PND2: BASIN#2
   Discarded=0.03 cfs  0.020 af   Primary=0.10 cfs  0.059 af   Outflow=0.12 cfs  0.079 af

Peak Elev=332.41'  Storage=2,727 cf   Inflow=1.69 cfs  0.116 afPond PND3: BASIN3
   Discarded=0.01 cfs  0.006 af   Primary=0.18 cfs  0.051 af   Outflow=0.18 cfs  0.057 af

Peak Elev=326.31'  Storage=4,374 cf   Inflow=1.65 cfs  0.126 afPond PND4: U/G BASIN
   Discarded=0.02 cfs  0.026 af   Primary=0.00 cfs  0.000 af   Outflow=0.02 cfs  0.026 af

Total Runoff Area = 10.978 ac   Runoff Volume = 1.131 af   Average Runoff Depth = 1.24"
80.91% Pervious = 8.882 ac     19.09% Impervious = 2.096 ac
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Summary for Subcatchment P-1: P-1

Runoff = 3.51 cfs @ 12.11 hrs,  Volume= 0.244 af,  Depth> 1.57"
     Routed to Pond PND1 : PND 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2YR Rainfall=3.39"

Area (sf) CN Description

32,428 98 Paved parking, HSG C
26,882 74 >75% Grass cover, Good, HSG C
21,958 70 Woods, Good, HSG C

81,268 82 Weighted Average
48,840 60.10% Pervious Area
32,428 39.90% Impervious Area

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

4.1 50 0.0450 0.20 Sheet Flow, TRAVEL PATH A TO B
Grass: Short   n= 0.150   P2= 3.20"

0.4 80 0.0450 3.42 Shallow Concentrated Flow, TRAVEL PATH B TO C
Unpaved   Kv= 16.1 fps

1.6 100 0.0450 1.06 Shallow Concentrated Flow, TARVEL PATH C TO D
Woodland   Kv= 5.0 fps

0.6 100 0.0200 2.87 Shallow Concentrated Flow, TARVEL PATH D TO E
Paved   Kv= 20.3 fps

0.4 288 0.0250 12.22 21.59 Pipe Channel, TARVEL PATH E TO F
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  

7.1 618 Total
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Subcatchment P-1: P-1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

3

2

1

0

Type III 24-hr

2YR Rainfall=3.39"

Runoff Area=81,268 sf

Runoff Volume=0.244 af

Runoff Depth>1.57"

Flow Length=618'

Tc=7.1 min

CN=82

3.51 cfs
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Summary for Subcatchment P-2: P-2

Runoff = 3.40 cfs @ 12.11 hrs,  Volume= 0.237 af,  Depth> 1.50"
     Routed to Pond PND2 : BASIN#2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2YR Rainfall=3.39"

Area (sf) CN Description

27,755 98 Paved parking, HSG C
34,256 74 >75% Grass cover, Good, HSG C
20,380 70 Woods, Good, HSG C

82,391 81 Weighted Average
54,636 66.31% Pervious Area
27,755 33.69% Impervious Area

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

4.5 50 0.0450 0.19 Sheet Flow, TRAVEL PATH A TO B
Cultivated: Residue>20%   n= 0.170   P2= 3.20"

0.7 135 0.0450 3.42 Shallow Concentrated Flow, TARVEL PATH B TO C
Unpaved   Kv= 16.1 fps

1.9 145 0.0650 1.27 Shallow Concentrated Flow, TRAVEL PATH C TO D
Woodland   Kv= 5.0 fps

7.1 330 Total

Subcatchment P-2: P-2
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Type III 24-hr

2YR Rainfall=3.39"

Runoff Area=82,391 sf

Runoff Volume=0.237 af

Runoff Depth>1.50"

Flow Length=330'

Tc=7.1 min

CN=81

3.40 cfs
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Summary for Subcatchment P-3: P-3

Runoff = 0.45 cfs @ 12.09 hrs,  Volume= 0.031 af,  Depth> 1.95"
     Routed to Reach IP-P3 : EX. CULVERT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2YR Rainfall=3.39"

Area (sf) CN Description

4,498 98 Paved parking, HSG C
3,774 74 >75% Grass cover, Good, HSG C

8,272 87 Weighted Average
3,774 45.62% Pervious Area
4,498 54.38% Impervious Area

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

6.0 Direct Entry, TRAVEL PATH

Subcatchment P-3: P-3
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Type III 24-hr

2YR Rainfall=3.39"

Runoff Area=8,272 sf

Runoff Volume=0.031 af

Runoff Depth>1.95"

Tc=6.0 min

CN=87

0.45 cfs
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Summary for Subcatchment P-4: P-4

Runoff = 1.69 cfs @ 12.10 hrs,  Volume= 0.116 af,  Depth> 1.06"
     Routed to Pond PND3 : BASIN3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2YR Rainfall=3.39"

Area (sf) CN Description

4,207 98 Paved parking, HSG C
22,144 74 >75% Grass cover, Good, HSG C
30,555 70 Woods, Good, HSG C

56,906 74 Weighted Average
52,699 92.61% Pervious Area
4,207 7.39% Impervious Area

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

4.5 50 0.0350 0.19 Sheet Flow, TRAVEL PATHA TO B
Grass: Short   n= 0.150   P2= 3.20"

0.4 80 0.0450 3.42 Shallow Concentrated Flow, TRAVEL PATH B TO C
Unpaved   Kv= 16.1 fps

0.5 100 0.4500 3.35 Shallow Concentrated Flow, TRAVEL PATH C TO D
Woodland   Kv= 5.0 fps

0.1 25 0.0250 3.21 Shallow Concentrated Flow, TARVEL PATH D TO E
Paved   Kv= 20.3 fps

0.4 250 0.0250 10.82 13.28 Pipe Channel, TRAVEL PATH F TO E
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.010  

5.9 505 Total
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Subcatchment P-4: P-4

Runoff
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Type III 24-hr

2YR Rainfall=3.39"

Runoff Area=56,906 sf

Runoff Volume=0.116 af

Runoff Depth>1.06"

Flow Length=505'

Tc=5.9 min

CN=74

1.69 cfs
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Summary for Subcatchment P-5: P-5

Runoff = 2.89 cfs @ 12.16 hrs,  Volume= 0.236 af,  Depth> 0.85"
     Routed to Reach IP-P1 : 45 MAIN ST

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2YR Rainfall=3.39"

Area (sf) CN Description

145,259 70 Woods, Good, HSG C

145,259 100.00% Pervious Area

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

10.0 Direct Entry, TRAVEL PATH

Subcatchment P-5: P-5
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Type III 24-hr

2YR Rainfall=3.39"

Runoff Area=145,259 sf

Runoff Volume=0.236 af

Runoff Depth>0.85"

Tc=10.0 min

CN=70

2.89 cfs
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Summary for Subcatchment P-6: P-6

Runoff = 1.83 cfs @ 12.13 hrs,  Volume= 0.141 af,  Depth> 0.90"
     Routed to Reach IP-P2 : SCHOOL ST

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2YR Rainfall=3.39"

Area (sf) CN Description

13,023 74 >75% Grass cover, Good, HSG C
68,668 70 Woods, Good, HSG C

81,691 71 Weighted Average
81,691 100.00% Pervious Area

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

4.1 50 0.0450 0.20 Sheet Flow, TRAVEL PATH A TO B
Grass: Short   n= 0.150   P2= 3.20"

0.9 184 0.0450 3.42 Shallow Concentrated Flow, TRAVEL PATH B TO C
Unpaved   Kv= 16.1 fps

3.1 195 0.0450 1.06 Shallow Concentrated Flow, TRAVEL PATH C TO D
Woodland   Kv= 5.0 fps

8.1 429 Total

Subcatchment P-6: P-6
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Type III 24-hr

2YR Rainfall=3.39"

Runoff Area=81,691 sf

Runoff Volume=0.141 af

Runoff Depth>0.90"

Flow Length=429'

Slope=0.0450 '/'

Tc=8.1 min

CN=71

1.83 cfs
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Summary for Subcatchment P-7: BUILDING

Runoff = 1.65 cfs @ 12.09 hrs,  Volume= 0.126 af,  Depth> 2.95"
     Routed to Pond PND4 : U/G BASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2YR Rainfall=3.39"

Area (sf) CN Description

22,400 98 Roofs, HSG C

22,400 100.00% Impervious Area

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

6.0 Direct Entry, TRAVEL PATH

Subcatchment P-7: BUILDING

Runoff
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Type III 24-hr

2YR Rainfall=3.39"

Runoff Area=22,400 sf

Runoff Volume=0.126 af

Runoff Depth>2.95"

Tc=6.0 min

CN=98

1.65 cfs
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Summary for Reach IP-P1: 45 MAIN ST

Inflow Area = 4.641 ac, 2.08% Impervious,  Inflow Depth > 0.74"    for  2YR event
Inflow = 2.89 cfs @ 12.16 hrs,  Volume= 0.288 af
Outflow = 2.89 cfs @ 12.16 hrs,  Volume= 0.288 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP-P1: 45 MAIN ST
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Inflow Area=4.641 ac
2.89 cfs

2.89 cfs
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Summary for Reach IP-P2: SCHOOL ST

Inflow Area = 6.147 ac, 30.84% Impervious,  Inflow Depth > 0.63"    for  2YR event
Inflow = 1.83 cfs @ 12.13 hrs,  Volume= 0.322 af
Outflow = 1.83 cfs @ 12.13 hrs,  Volume= 0.322 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP-P2: SCHOOL ST
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Inflow Area=6.147 ac
1.83 cfs

1.83 cfs



Type III 24-hr  2YR Rainfall=3.39"POST DEVELOPMENT2-19-24
  Printed  2/19/2024Prepared by D&L Design Group Inc

Page 19HydroCAD® 10.20-3c  s/n 13057  © 2023 HydroCAD Software Solutions LLC

Summary for Reach IP-P3: EX. CULVERT

Inflow Area = 0.190 ac, 54.38% Impervious,  Inflow Depth > 1.95"    for  2YR event
Inflow = 0.45 cfs @ 12.09 hrs,  Volume= 0.031 af
Outflow = 0.45 cfs @ 12.09 hrs,  Volume= 0.031 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP-P3: EX. CULVERT
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Inflow Area=0.190 ac
0.45 cfs

0.45 cfs
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Summary for Pond PND1: PND 1

Inflow Area = 2.380 ac, 52.89% Impervious,  Inflow Depth > 1.23"    for  2YR event
Inflow = 3.51 cfs @ 12.11 hrs,  Volume= 0.244 af
Outflow = 0.31 cfs @ 13.42 hrs,  Volume= 0.135 af,  Atten= 91%,  Lag= 78.6 min
Discarded = 0.02 cfs @ 13.42 hrs,  Volume= 0.013 af
Primary = 0.29 cfs @ 13.42 hrs,  Volume= 0.122 af
     Routed to Reach IP-P2 : SCHOOL ST

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 325.16' @ 13.42 hrs   Surf.Area= 2,979 sf   Storage= 6,110 cf

Plug-Flow detention time= 199.4 min calculated for 0.135 af (55% of inflow)
Center-of-Mass det. time= 120.1 min ( 917.4 - 797.3 )

Volume Invert Avail.Storage Storage Description

#1 322.00' 23,430 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

322.00 1,030 0 0
324.00 2,125 3,155 3,155
326.00 3,600 5,725 8,880
328.00 5,300 8,900 17,780
329.00 6,000 5,650 23,430

Device Routing     Invert Outlet Devices

#1 Discarded 322.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 324.50' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 326.50' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 327.50' 15.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.02 cfs @ 13.42 hrs  HW=325.16'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.29 cfs @ 13.42 hrs  HW=325.16'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.29 cfs @ 3.37 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond PND1: PND 1

Inflow
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Hydrograph
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Inflow Area=2.380 ac

Peak Elev=325.16'

Storage=6,110 cf

3.51 cfs

0.31 cfs

0.02 cfs
0.29 cfs
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Summary for Pond PND2: BASIN#2

Inflow Area = 1.891 ac, 33.69% Impervious,  Inflow Depth > 1.50"    for  2YR event
Inflow = 3.40 cfs @ 12.11 hrs,  Volume= 0.237 af
Outflow = 0.12 cfs @ 16.34 hrs,  Volume= 0.079 af,  Atten= 96%,  Lag= 254.0 min
Discarded = 0.03 cfs @ 16.34 hrs,  Volume= 0.020 af
Primary = 0.10 cfs @ 16.34 hrs,  Volume= 0.059 af
     Routed to Reach IP-P2 : SCHOOL ST

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 325.95' @ 16.34 hrs   Surf.Area= 4,188 sf   Storage= 7,304 cf

Plug-Flow detention time= 253.5 min calculated for 0.079 af (33% of inflow)
Center-of-Mass det. time= 160.7 min ( 960.5 - 799.8 )

Volume Invert Avail.Storage Storage Description

#1 324.00' 20,173 cf Custom Stage Data (Prismatic) Listed below (Recalc)
21,436 cf Overall - 1,263 cf Embedded = 20,173 cf

#2 324.00' 1,263 cf Cultec R-330XLHD  x 24  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 1 rows

21,436 cf Total Available Storage

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

324.00 3,312 0 0
326.00 4,212 7,524 7,524
328.00 4,700 8,912 16,436
329.00 5,300 5,000 21,436

Device Routing     Invert Outlet Devices

#1 Discarded 324.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 325.00' 2.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 327.30' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 328.00' 15.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.03 cfs @ 16.34 hrs  HW=325.95'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.10 cfs @ 16.34 hrs  HW=325.95'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.10 cfs @ 4.48 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  2YR Rainfall=3.39"POST DEVELOPMENT2-19-24
  Printed  2/19/2024Prepared by D&L Design Group Inc

Page 23HydroCAD® 10.20-3c  s/n 13057  © 2023 HydroCAD Software Solutions LLC

Pond PND2: BASIN#2
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Inflow Area=1.891 ac

Peak Elev=325.95'

Storage=7,304 cf
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0.03 cfs
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Summary for Pond PND3: BASIN3

Inflow Area = 1.306 ac, 7.39% Impervious,  Inflow Depth > 1.06"    for  2YR event
Inflow = 1.69 cfs @ 12.10 hrs,  Volume= 0.116 af
Outflow = 0.18 cfs @ 13.15 hrs,  Volume= 0.057 af,  Atten= 89%,  Lag= 63.0 min
Discarded = 0.01 cfs @ 13.15 hrs,  Volume= 0.006 af
Primary = 0.18 cfs @ 13.15 hrs,  Volume= 0.051 af
     Routed to Reach IP-P1 : 45 MAIN ST

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 332.41' @ 13.15 hrs   Surf.Area= 1,420 sf   Storage= 2,727 cf

Plug-Flow detention time= 191.8 min calculated for 0.057 af (49% of inflow)
Center-of-Mass det. time= 103.0 min ( 918.6 - 815.6 )

Volume Invert Avail.Storage Storage Description

#1 330.00' 7,937 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

330.00 925 0 0
332.00 1,250 2,175 2,175
334.00 2,070 3,320 5,495
335.00 2,814 2,442 7,937

Device Routing     Invert Outlet Devices

#1 Discarded 330.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 332.20' 10.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 334.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.01 cfs @ 13.15 hrs  HW=332.41'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.17 cfs @ 13.15 hrs  HW=332.41'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.17 cfs @ 1.57 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond PND3: BASIN3
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Summary for Pond PND4: U/G BASIN

Inflow Area = 0.514 ac,100.00% Impervious,  Inflow Depth > 2.95"    for  2YR event
Inflow = 1.65 cfs @ 12.09 hrs,  Volume= 0.126 af
Outflow = 0.02 cfs @ 7.70 hrs,  Volume= 0.026 af,  Atten= 99%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 7.70 hrs,  Volume= 0.026 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Pond PND1 : PND 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 326.31' @ 20.00 hrs   Surf.Area= 3,637 sf   Storage= 4,374 cf

Plug-Flow detention time= 241.4 min calculated for 0.026 af (20% of inflow)
Center-of-Mass det. time= 48.9 min ( 786.9 - 738.0 )

Volume Invert Avail.Storage Storage Description

#1 325.00' 2,587 cf Custom Stage Data (Prismatic) Listed below (Recalc)
12,739 cf Overall - 6,270 cf Embedded = 6,468 cf  x 40.0% Voids

#2 325.00' 6,270 cf Cultec R-330XLHD  x 120  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 1 rows

8,857 cf Total Available Storage

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

325.00 3,673 0 0
325.50 3,637 1,828 1,828
328.00 3,637 9,093 10,920
328.50 3,637 1,819 12,739

Device Routing     Invert Outlet Devices

#1 Discarded 325.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 326.50' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 7.70 hrs  HW=325.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=325.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond PND4: U/G BASIN

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.514 ac

Peak Elev=326.31'

Storage=4,374 cf

1.65 cfs

0.02 cfs

0.02 cfs

0.00 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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=81,268 sf   39.90% Impervious   Runoff Depth>2.98"Subcatchment P-1: P-1
   Flow Length=618'   Tc=7.1 min   CN=82   Runoff=6.59 cfs  0.463 af

Runoff Area=82,391 sf   33.69% Impervious   Runoff Depth>2.88"Subcatchment P-2: P-2
   Flow Length=330'   Tc=7.1 min   CN=81   Runoff=6.49 cfs  0.455 af

Runoff Area=8,272 sf   54.38% Impervious   Runoff Depth>3.46"Subcatchment P-3: P-3
   Tc=6.0 min   CN=87   Runoff=0.78 cfs  0.055 af

Runoff Area=56,906 sf   7.39% Impervious   Runoff Depth>2.27"Subcatchment P-4: P-4
   Flow Length=505'   Tc=5.9 min   CN=74   Runoff=3.68 cfs  0.248 af

Runoff Area=145,259 sf   0.00% Impervious   Runoff Depth>1.95"Subcatchment P-5: P-5
   Tc=10.0 min   CN=70   Runoff=7.03 cfs  0.542 af

Runoff Area=81,691 sf   0.00% Impervious   Runoff Depth>2.03"Subcatchment P-6: P-6
   Flow Length=429'   Slope=0.0450 '/'   Tc=8.1 min   CN=71   Runoff=4.38 cfs  0.317 af

Runoff Area=22,400 sf   100.00% Impervious   Runoff Depth>4.52"Subcatchment P-7: BUILDING
   Tc=6.0 min   CN=98   Runoff=2.51 cfs  0.194 af

   Inflow=0.78 cfs  0.055 afReach IP-P3: EX. CULVERT
   Outflow=0.78 cfs  0.055 af

Peak Elev=326.71'  Storage=11,647 cf   Inflow=6.59 cfs  0.509 afPond PND1: PND 1
   Discarded=0.03 cfs  0.018 af   Primary=0.69 cfs  0.345 af   Outflow=0.72 cfs  0.363 af

Peak Elev=327.51'  Storage=14,172 cf   Inflow=6.49 cfs  0.455 afPond PND2: BASIN#2
   Discarded=0.03 cfs  0.025 af   Primary=0.26 cfs  0.127 af   Outflow=0.28 cfs  0.152 af

Peak Elev=333.07'  Storage=3,744 cf   Inflow=3.68 cfs  0.248 afPond PND3: BASIN3
   Discarded=0.01 cfs  0.007 af   Primary=1.76 cfs  0.181 af   Outflow=1.77 cfs  0.188 af

Peak Elev=326.76'  Storage=5,738 cf   Inflow=2.51 cfs  0.194 afPond PND4: U/G BASIN
   Discarded=0.02 cfs  0.027 af   Primary=0.13 cfs  0.046 af   Outflow=0.15 cfs  0.073 af

Total Runoff Area = 10.978 ac   Runoff Volume = 2.272 af   Average Runoff Depth = 2.48"
80.91% Pervious = 8.882 ac     19.09% Impervious = 2.096 ac

Reach IP-P1: 45 MAIN ST    Inflow=8.51 cfs  0.702 af
   Outflow=8.51 cfs  0.702 af

Reach IP-P2: SCHOOL ST    Inflow=4.85 cfs  0.769 af
   Outflow=4.85 cfs  0.769 af
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Summary for Subcatchment P-1: P-1

Runoff = 6.59 cfs @ 12.10 hrs,  Volume= 0.463 af,  Depth> 2.98"
     Routed to Pond PND1 : PND 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10YR Rainfall=5.11"

Area (sf) CN Description

32,428 98 Paved parking, HSG C
26,882 74 >75% Grass cover, Good, HSG C
21,958 70 Woods, Good, HSG C

81,268 82 Weighted Average
48,840 60.10% Pervious Area
32,428 39.90% Impervious Area

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

4.1 50 0.0450 0.20 Sheet Flow, TRAVEL PATH A TO B
Grass: Short   n= 0.150   P2= 3.20"

0.4 80 0.0450 3.42 Shallow Concentrated Flow, TRAVEL PATH B TO C
Unpaved   Kv= 16.1 fps

1.6 100 0.0450 1.06 Shallow Concentrated Flow, TARVEL PATH C TO D
Woodland   Kv= 5.0 fps

0.6 100 0.0200 2.87 Shallow Concentrated Flow, TARVEL PATH D TO E
Paved   Kv= 20.3 fps

0.4 288 0.0250 12.22 21.59 Pipe Channel, TARVEL PATH E TO F
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  

7.1 618 Total
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Subcatchment P-1: P-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10YR Rainfall=5.11"

Runoff Area=81,268 sf

Runoff Volume=0.463 af

Runoff Depth>2.98"

Flow Length=618'

Tc=7.1 min

CN=82

6.59 cfs
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Summary for Subcatchment P-2: P-2

Runoff = 6.49 cfs @ 12.10 hrs,  Volume= 0.455 af,  Depth> 2.88"
     Routed to Pond PND2 : BASIN#2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10YR Rainfall=5.11"

Area (sf) CN Description

27,755 98 Paved parking, HSG C
34,256 74 >75% Grass cover, Good, HSG C
20,380 70 Woods, Good, HSG C

82,391 81 Weighted Average
54,636 66.31% Pervious Area
27,755 33.69% Impervious Area

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

4.5 50 0.0450 0.19 Sheet Flow, TRAVEL PATH A TO B
Cultivated: Residue>20%   n= 0.170   P2= 3.20"

0.7 135 0.0450 3.42 Shallow Concentrated Flow, TARVEL PATH B TO C
Unpaved   Kv= 16.1 fps

1.9 145 0.0650 1.27 Shallow Concentrated Flow, TRAVEL PATH C TO D
Woodland   Kv= 5.0 fps

7.1 330 Total

Subcatchment P-2: P-2

Runoff
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Type III 24-hr

10YR Rainfall=5.11"

Runoff Area=82,391 sf

Runoff Volume=0.455 af

Runoff Depth>2.88"

Flow Length=330'

Tc=7.1 min

CN=81

6.49 cfs
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Summary for Subcatchment P-3: P-3

Runoff = 0.78 cfs @ 12.09 hrs,  Volume= 0.055 af,  Depth> 3.46"
     Routed to Reach IP-P3 : EX. CULVERT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10YR Rainfall=5.11"

Area (sf) CN Description

4,498 98 Paved parking, HSG C
3,774 74 >75% Grass cover, Good, HSG C

8,272 87 Weighted Average
3,774 45.62% Pervious Area
4,498 54.38% Impervious Area

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

6.0 Direct Entry, TRAVEL PATH

Subcatchment P-3: P-3

Runoff
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Type III 24-hr

10YR Rainfall=5.11"

Runoff Area=8,272 sf

Runoff Volume=0.055 af

Runoff Depth>3.46"

Tc=6.0 min

CN=87

0.78 cfs
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Summary for Subcatchment P-4: P-4

Runoff = 3.68 cfs @ 12.09 hrs,  Volume= 0.248 af,  Depth> 2.27"
     Routed to Pond PND3 : BASIN3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10YR Rainfall=5.11"

Area (sf) CN Description

4,207 98 Paved parking, HSG C
22,144 74 >75% Grass cover, Good, HSG C
30,555 70 Woods, Good, HSG C

56,906 74 Weighted Average
52,699 92.61% Pervious Area
4,207 7.39% Impervious Area

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

4.5 50 0.0350 0.19 Sheet Flow, TRAVEL PATHA TO B
Grass: Short   n= 0.150   P2= 3.20"

0.4 80 0.0450 3.42 Shallow Concentrated Flow, TRAVEL PATH B TO C
Unpaved   Kv= 16.1 fps

0.5 100 0.4500 3.35 Shallow Concentrated Flow, TRAVEL PATH C TO D
Woodland   Kv= 5.0 fps

0.1 25 0.0250 3.21 Shallow Concentrated Flow, TARVEL PATH D TO E
Paved   Kv= 20.3 fps

0.4 250 0.0250 10.82 13.28 Pipe Channel, TRAVEL PATH F TO E
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.010  

5.9 505 Total



Type III 24-hr  10YR Rainfall=5.11"POST DEVELOPMENT2-19-24
  Printed  2/19/2024Prepared by D&L Design Group Inc

Page 34HydroCAD® 10.20-3c  s/n 13057  © 2023 HydroCAD Software Solutions LLC

Subcatchment P-4: P-4
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Type III 24-hr

10YR Rainfall=5.11"

Runoff Area=56,906 sf

Runoff Volume=0.248 af

Runoff Depth>2.27"

Flow Length=505'

Tc=5.9 min

CN=74

3.68 cfs
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Summary for Subcatchment P-5: P-5

Runoff = 7.03 cfs @ 12.15 hrs,  Volume= 0.542 af,  Depth> 1.95"
     Routed to Reach IP-P1 : 45 MAIN ST

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10YR Rainfall=5.11"

Area (sf) CN Description

145,259 70 Woods, Good, HSG C

145,259 100.00% Pervious Area

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

10.0 Direct Entry, TRAVEL PATH

Subcatchment P-5: P-5

Runoff

Hydrograph
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Type III 24-hr

10YR Rainfall=5.11"

Runoff Area=145,259 sf

Runoff Volume=0.542 af

Runoff Depth>1.95"

Tc=10.0 min

CN=70

7.03 cfs
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Summary for Subcatchment P-6: P-6

Runoff = 4.38 cfs @ 12.12 hrs,  Volume= 0.317 af,  Depth> 2.03"
     Routed to Reach IP-P2 : SCHOOL ST

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10YR Rainfall=5.11"

Area (sf) CN Description

13,023 74 >75% Grass cover, Good, HSG C
68,668 70 Woods, Good, HSG C

81,691 71 Weighted Average
81,691 100.00% Pervious Area

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

4.1 50 0.0450 0.20 Sheet Flow, TRAVEL PATH A TO B
Grass: Short   n= 0.150   P2= 3.20"

0.9 184 0.0450 3.42 Shallow Concentrated Flow, TRAVEL PATH B TO C
Unpaved   Kv= 16.1 fps

3.1 195 0.0450 1.06 Shallow Concentrated Flow, TRAVEL PATH C TO D
Woodland   Kv= 5.0 fps

8.1 429 Total

Subcatchment P-6: P-6

Runoff
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Type III 24-hr

10YR Rainfall=5.11"

Runoff Area=81,691 sf

Runoff Volume=0.317 af

Runoff Depth>2.03"

Flow Length=429'

Slope=0.0450 '/'

Tc=8.1 min

CN=71

4.38 cfs
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Summary for Subcatchment P-7: BUILDING

Runoff = 2.51 cfs @ 12.09 hrs,  Volume= 0.194 af,  Depth> 4.52"
     Routed to Pond PND4 : U/G BASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10YR Rainfall=5.11"

Area (sf) CN Description

22,400 98 Roofs, HSG C

22,400 100.00% Impervious Area

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

6.0 Direct Entry, TRAVEL PATH

Subcatchment P-7: BUILDING

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10YR Rainfall=5.11"

Runoff Area=22,400 sf

Runoff Volume=0.194 af

Runoff Depth>4.52"

Tc=6.0 min

CN=98

2.51 cfs
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Summary for Reach IP-P1: 45 MAIN ST

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP-P1: 45 MAIN ST

Inflow
Outflow

Hydrograph
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Inflow Area=4.641 ac
8.51 cfs

8.51 cfs

Inflow Area = 4.641 ac, 2.08% Impervious,  Inflow Depth > 1.87"    for  10YR event

Inflow = 8.51 cfs @ 12.16 hrs,  Volume= 0.702 af

Outflow = 8.51 cfs @ 12.16 hrs,  Volume= 0.702 af,  Atten= 0%,  Lag= 0.0 min
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Summary for Reach IP-P2: SCHOOL ST

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP-P2: SCHOOL ST

Inflow
Outflow
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Inflow Area=6.147 ac
4.85 cfs

4.85 cfs

Inflow Area = 6.147 ac, 30.84% Impervious,  Inflow Depth > 1.54"    for  10YR event

Inflow = 4.85 cfs @ 12.12 hrs,  Volume= 0.769 af

Outflow = 4.85 cfs @ 12.12 hrs,  Volume= 0.769 af,  Atten= 0%,  Lag= 0.0 min
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Summary for Reach IP-P3: EX. CULVERT

Inflow Area = 0.190 ac, 54.38% Impervious,  Inflow Depth > 3.46"    for  10YR event
Inflow = 0.78 cfs @ 12.09 hrs,  Volume= 0.055 af
Outflow = 0.78 cfs @ 12.09 hrs,  Volume= 0.055 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP-P3: EX. CULVERT

Inflow
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Inflow Area=0.190 ac
0.78 cfs

0.78 cfs
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Summary for Pond PND1: PND 1

Inflow Area = 2.380 ac, 52.89% Impervious,  Inflow Depth > 2.56"    for  10YR event
Inflow = 6.59 cfs @ 12.10 hrs,  Volume= 0.509 af
Outflow = 0.72 cfs @ 13.12 hrs,  Volume= 0.363 af,  Atten= 89%,  Lag= 61.2 min
Discarded = 0.03 cfs @ 13.12 hrs,  Volume= 0.018 af
Primary = 0.69 cfs @ 13.12 hrs,  Volume= 0.345 af
     Routed to Reach IP-P2 : SCHOOL ST

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 326.71' @ 13.12 hrs   Surf.Area= 4,203 sf   Storage= 11,647 cf

Plug-Flow detention time= 209.1 min calculated for 0.362 af (71% of inflow)
Center-of-Mass det. time= 140.5 min ( 935.4 - 794.9 )

Volume Invert Avail.Storage Storage Description

#1 322.00' 23,430 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

322.00 1,030 0 0
324.00 2,125 3,155 3,155
326.00 3,600 5,725 8,880
328.00 5,300 8,900 17,780
329.00 6,000 5,650 23,430

Device Routing     Invert Outlet Devices

#1 Discarded 322.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 324.50' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 326.50' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 327.50' 15.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.03 cfs @ 13.12 hrs  HW=326.71'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.69 cfs @ 13.12 hrs  HW=326.71'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.60 cfs @ 6.88 fps)
3=Orifice/Grate  (Orifice Controls 0.09 cfs @ 1.56 fps)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond PND1: PND 1

Inflow
Outflow
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Primary

Hydrograph

Time  (hours)
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Inflow Area=2.380 ac

Peak Elev=326.71'

Storage=11,647 cf

6.59 cfs

0.72 cfs

0.03 cfs

0.69 cfs
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Summary for Pond PND2: BASIN#2

Inflow Area = 1.891 ac, 33.69% Impervious,  Inflow Depth > 2.88"    for  10YR event
Inflow = 6.49 cfs @ 12.10 hrs,  Volume= 0.455 af
Outflow = 0.28 cfs @ 15.43 hrs,  Volume= 0.152 af,  Atten= 96%,  Lag= 199.3 min
Discarded = 0.03 cfs @ 15.43 hrs,  Volume= 0.025 af
Primary = 0.26 cfs @ 15.43 hrs,  Volume= 0.127 af
     Routed to Reach IP-P2 : SCHOOL ST

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 327.51' @ 15.43 hrs   Surf.Area= 4,581 sf   Storage= 14,172 cf

Plug-Flow detention time= 260.7 min calculated for 0.152 af (33% of inflow)
Center-of-Mass det. time= 165.1 min ( 950.0 - 784.9 )

Volume Invert Avail.Storage Storage Description

#1 324.00' 20,173 cf Custom Stage Data (Prismatic) Listed below (Recalc)
21,436 cf Overall - 1,263 cf Embedded = 20,173 cf

#2 324.00' 1,263 cf Cultec R-330XLHD  x 24  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 1 rows

21,436 cf Total Available Storage

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

324.00 3,312 0 0
326.00 4,212 7,524 7,524
328.00 4,700 8,912 16,436
329.00 5,300 5,000 21,436

Device Routing     Invert Outlet Devices

#1 Discarded 324.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 325.00' 2.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 327.30' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 328.00' 15.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.03 cfs @ 15.43 hrs  HW=327.51'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.26 cfs @ 15.43 hrs  HW=327.51'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.16 cfs @ 7.50 fps)
3=Orifice/Grate  (Orifice Controls 0.09 cfs @ 1.57 fps)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond PND2: BASIN#2
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Inflow Area=1.891 ac

Peak Elev=327.51'

Storage=14,172 cf

6.49 cfs

0.28 cfs

0.03 cfs
0.26 cfs
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Summary for Pond PND3: BASIN3

Inflow Area = 1.306 ac, 7.39% Impervious,  Inflow Depth > 2.27"    for  10YR event
Inflow = 3.68 cfs @ 12.09 hrs,  Volume= 0.248 af
Outflow = 1.77 cfs @ 12.28 hrs,  Volume= 0.188 af,  Atten= 52%,  Lag= 11.4 min
Discarded = 0.01 cfs @ 12.28 hrs,  Volume= 0.007 af
Primary = 1.76 cfs @ 12.28 hrs,  Volume= 0.181 af
     Routed to Reach IP-P1 : 45 MAIN ST

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 333.07' @ 12.28 hrs   Surf.Area= 1,688 sf   Storage= 3,744 cf

Plug-Flow detention time= 101.6 min calculated for 0.187 af (76% of inflow)
Center-of-Mass det. time= 42.0 min ( 840.6 - 798.6 )

Volume Invert Avail.Storage Storage Description

#1 330.00' 7,937 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

330.00 925 0 0
332.00 1,250 2,175 2,175
334.00 2,070 3,320 5,495
335.00 2,814 2,442 7,937

Device Routing     Invert Outlet Devices

#1 Discarded 330.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 332.20' 10.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 334.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.01 cfs @ 12.28 hrs  HW=333.07'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=1.76 cfs @ 12.28 hrs  HW=333.07'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 1.76 cfs @ 3.23 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond PND3: BASIN3
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Inflow Area=1.306 ac

Peak Elev=333.07'

Storage=3,744 cf
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Summary for Pond PND4: U/G BASIN

Inflow Area = 0.514 ac,100.00% Impervious,  Inflow Depth > 4.52"    for  10YR event
Inflow = 2.51 cfs @ 12.09 hrs,  Volume= 0.194 af
Outflow = 0.15 cfs @ 13.73 hrs,  Volume= 0.073 af,  Atten= 94%,  Lag= 98.8 min
Discarded = 0.02 cfs @ 6.55 hrs,  Volume= 0.027 af
Primary = 0.13 cfs @ 13.73 hrs,  Volume= 0.046 af
     Routed to Pond PND1 : PND 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 326.76' @ 13.73 hrs   Surf.Area= 3,637 sf   Storage= 5,738 cf

Plug-Flow detention time= 251.7 min calculated for 0.073 af (38% of inflow)
Center-of-Mass det. time= 128.5 min ( 863.5 - 735.0 )

Volume Invert Avail.Storage Storage Description

#1 325.00' 2,587 cf Custom Stage Data (Prismatic) Listed below (Recalc)
12,739 cf Overall - 6,270 cf Embedded = 6,468 cf  x 40.0% Voids

#2 325.00' 6,270 cf Cultec R-330XLHD  x 120  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 1 rows

8,857 cf Total Available Storage

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

325.00 3,673 0 0
325.50 3,637 1,828 1,828
328.00 3,637 9,093 10,920
328.50 3,637 1,819 12,739

Device Routing     Invert Outlet Devices

#1 Discarded 325.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 326.50' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 6.55 hrs  HW=325.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.13 cfs @ 13.73 hrs  HW=326.76'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.13 cfs @ 1.75 fps)
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Pond PND4: U/G BASIN
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Inflow Area=0.514 ac
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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=81,268 sf   39.90% Impervious   Runoff Depth>3.91"Subcatchment P-1: P-1
   Flow Length=618'   Tc=7.1 min   CN=82   Runoff=8.57 cfs  0.608 af

Runoff Area=82,391 sf   33.69% Impervious   Runoff Depth>3.81"Subcatchment P-2: P-2
   Flow Length=330'   Tc=7.1 min   CN=81   Runoff=8.49 cfs  0.600 af

Runoff Area=8,272 sf   54.38% Impervious   Runoff Depth>4.44"Subcatchment P-3: P-3
   Tc=6.0 min   CN=87   Runoff=0.99 cfs  0.070 af

Runoff Area=56,906 sf   7.39% Impervious   Runoff Depth>3.12"Subcatchment P-4: P-4
   Flow Length=505'   Tc=5.9 min   CN=74   Runoff=5.04 cfs  0.339 af

Runoff Area=145,259 sf   0.00% Impervious   Runoff Depth>2.74"Subcatchment P-5: P-5
   Tc=10.0 min   CN=70   Runoff=9.93 cfs  0.760 af

Runoff Area=81,691 sf   0.00% Impervious   Runoff Depth>2.83"Subcatchment P-6: P-6
   Flow Length=429'   Slope=0.0450 '/'   Tc=8.1 min   CN=71   Runoff=6.14 cfs  0.442 af

Runoff Area=22,400 sf   100.00% Impervious   Runoff Depth>5.50"Subcatchment P-7: BUILDING
   Tc=6.0 min   CN=98   Runoff=3.05 cfs  0.236 af

   Inflow=0.99 cfs  0.070 afReach IP-P3: EX. CULVERT
   Outflow=0.99 cfs  0.070 af

Peak Elev=327.51'  Storage=15,275 cf   Inflow=8.57 cfs  0.695 afPond PND1: PND 1
   Discarded=0.03 cfs  0.021 af   Primary=1.15 cfs  0.499 af   Outflow=1.18 cfs  0.520 af

Peak Elev=328.02'  Storage=16,530 cf   Inflow=8.49 cfs  0.600 afPond PND2: BASIN#2
   Discarded=0.03 cfs  0.027 af   Primary=0.67 cfs  0.259 af   Outflow=0.70 cfs  0.286 af

Peak Elev=333.61'  Storage=4,715 cf   Inflow=5.04 cfs  0.339 afPond PND3: BASIN3
   Discarded=0.01 cfs  0.008 af   Primary=2.61 cfs  0.271 af   Outflow=2.63 cfs  0.279 af

Peak Elev=327.06'  Storage=6,531 cf   Inflow=3.05 cfs  0.236 afPond PND4: U/G BASIN
   Discarded=0.02 cfs  0.027 af   Primary=0.26 cfs  0.086 af   Outflow=0.29 cfs  0.114 af

Total Runoff Area = 10.978 ac   Runoff Volume = 3.056 af   Average Runoff Depth = 3.34"
80.91% Pervious = 8.882 ac     19.09% Impervious = 2.096 ac

Reach IP-P1: 45 MAIN ST   Inflow=12.39 cfs  0.982 af
   Outflow=12.39 cfs  0.982 af

Reach IP-P2: SCHOOL ST    Inflow=6.79 cfs  1.069 af
   Outflow=6.79 cfs  1.069 af
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Summary for Subcatchment P-1: P-1

Runoff = 8.57 cfs @ 12.10 hrs,  Volume= 0.608 af,  Depth> 3.91"
     Routed to Pond PND1 : PND 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25YR Rainfall=6.19"

Area (sf) CN Description

32,428 98 Paved parking, HSG C
26,882 74 >75% Grass cover, Good, HSG C
21,958 70 Woods, Good, HSG C

81,268 82 Weighted Average
48,840 60.10% Pervious Area
32,428 39.90% Impervious Area

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

4.1 50 0.0450 0.20 Sheet Flow, TRAVEL PATH A TO B
Grass: Short   n= 0.150   P2= 3.20"

0.4 80 0.0450 3.42 Shallow Concentrated Flow, TRAVEL PATH B TO C
Unpaved   Kv= 16.1 fps

1.6 100 0.0450 1.06 Shallow Concentrated Flow, TARVEL PATH C TO D
Woodland   Kv= 5.0 fps

0.6 100 0.0200 2.87 Shallow Concentrated Flow, TARVEL PATH D TO E
Paved   Kv= 20.3 fps

0.4 288 0.0250 12.22 21.59 Pipe Channel, TARVEL PATH E TO F
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  

7.1 618 Total
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Subcatchment P-1: P-1
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Type III 24-hr

25YR Rainfall=6.19"

Runoff Area=81,268 sf

Runoff Volume=0.608 af

Runoff Depth>3.91"

Flow Length=618'

Tc=7.1 min

CN=82

8.57 cfs
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Summary for Subcatchment P-2: P-2

Runoff = 8.49 cfs @ 12.10 hrs,  Volume= 0.600 af,  Depth> 3.81"
     Routed to Pond PND2 : BASIN#2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25YR Rainfall=6.19"

Area (sf) CN Description

27,755 98 Paved parking, HSG C
34,256 74 >75% Grass cover, Good, HSG C
20,380 70 Woods, Good, HSG C

82,391 81 Weighted Average
54,636 66.31% Pervious Area
27,755 33.69% Impervious Area

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

4.5 50 0.0450 0.19 Sheet Flow, TRAVEL PATH A TO B
Cultivated: Residue>20%   n= 0.170   P2= 3.20"

0.7 135 0.0450 3.42 Shallow Concentrated Flow, TARVEL PATH B TO C
Unpaved   Kv= 16.1 fps

1.9 145 0.0650 1.27 Shallow Concentrated Flow, TRAVEL PATH C TO D
Woodland   Kv= 5.0 fps

7.1 330 Total

Subcatchment P-2: P-2
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Type III 24-hr

25YR Rainfall=6.19"

Runoff Area=82,391 sf

Runoff Volume=0.600 af

Runoff Depth>3.81"

Flow Length=330'

Tc=7.1 min

CN=81

8.49 cfs
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Summary for Subcatchment P-3: P-3

Runoff = 0.99 cfs @ 12.09 hrs,  Volume= 0.070 af,  Depth> 4.44"
     Routed to Reach IP-P3 : EX. CULVERT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25YR Rainfall=6.19"

Area (sf) CN Description

4,498 98 Paved parking, HSG C
3,774 74 >75% Grass cover, Good, HSG C

8,272 87 Weighted Average
3,774 45.62% Pervious Area
4,498 54.38% Impervious Area

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

6.0 Direct Entry, TRAVEL PATH

Subcatchment P-3: P-3
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Type III 24-hr

25YR Rainfall=6.19"

Runoff Area=8,272 sf

Runoff Volume=0.070 af

Runoff Depth>4.44"

Tc=6.0 min

CN=87

0.99 cfs
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Summary for Subcatchment P-4: P-4

Runoff = 5.04 cfs @ 12.09 hrs,  Volume= 0.339 af,  Depth> 3.12"
     Routed to Pond PND3 : BASIN3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25YR Rainfall=6.19"

Area (sf) CN Description

4,207 98 Paved parking, HSG C
22,144 74 >75% Grass cover, Good, HSG C
30,555 70 Woods, Good, HSG C

56,906 74 Weighted Average
52,699 92.61% Pervious Area
4,207 7.39% Impervious Area

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

4.5 50 0.0350 0.19 Sheet Flow, TRAVEL PATHA TO B
Grass: Short   n= 0.150   P2= 3.20"

0.4 80 0.0450 3.42 Shallow Concentrated Flow, TRAVEL PATH B TO C
Unpaved   Kv= 16.1 fps

0.5 100 0.4500 3.35 Shallow Concentrated Flow, TRAVEL PATH C TO D
Woodland   Kv= 5.0 fps

0.1 25 0.0250 3.21 Shallow Concentrated Flow, TARVEL PATH D TO E
Paved   Kv= 20.3 fps

0.4 250 0.0250 10.82 13.28 Pipe Channel, TRAVEL PATH F TO E
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.010  

5.9 505 Total



Type III 24-hr  25YR Rainfall=6.19"POST DEVELOPMENT2-19-24
  Printed  2/19/2024Prepared by D&L Design Group Inc

Page 55HydroCAD® 10.20-3c  s/n 13057  © 2023 HydroCAD Software Solutions LLC

Subcatchment P-4: P-4
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Type III 24-hr

25YR Rainfall=6.19"

Runoff Area=56,906 sf

Runoff Volume=0.339 af

Runoff Depth>3.12"

Flow Length=505'

Tc=5.9 min

CN=74

5.04 cfs
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Summary for Subcatchment P-5: P-5

Runoff = 9.93 cfs @ 12.15 hrs,  Volume= 0.760 af,  Depth> 2.74"
     Routed to Reach IP-P1 : 45 MAIN ST

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25YR Rainfall=6.19"

Area (sf) CN Description

145,259 70 Woods, Good, HSG C

145,259 100.00% Pervious Area

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

10.0 Direct Entry, TRAVEL PATH

Subcatchment P-5: P-5
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Type III 24-hr

25YR Rainfall=6.19"

Runoff Area=145,259 sf

Runoff Volume=0.760 af

Runoff Depth>2.74"

Tc=10.0 min

CN=70

9.93 cfs



Type III 24-hr  25YR Rainfall=6.19"POST DEVELOPMENT2-19-24
  Printed  2/19/2024Prepared by D&L Design Group Inc

Page 57HydroCAD® 10.20-3c  s/n 13057  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment P-6: P-6

Runoff = 6.14 cfs @ 12.12 hrs,  Volume= 0.442 af,  Depth> 2.83"
     Routed to Reach IP-P2 : SCHOOL ST

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25YR Rainfall=6.19"

Area (sf) CN Description

13,023 74 >75% Grass cover, Good, HSG C
68,668 70 Woods, Good, HSG C

81,691 71 Weighted Average
81,691 100.00% Pervious Area

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

4.1 50 0.0450 0.20 Sheet Flow, TRAVEL PATH A TO B
Grass: Short   n= 0.150   P2= 3.20"

0.9 184 0.0450 3.42 Shallow Concentrated Flow, TRAVEL PATH B TO C
Unpaved   Kv= 16.1 fps

3.1 195 0.0450 1.06 Shallow Concentrated Flow, TRAVEL PATH C TO D
Woodland   Kv= 5.0 fps

8.1 429 Total

Subcatchment P-6: P-6
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Type III 24-hr

25YR Rainfall=6.19"

Runoff Area=81,691 sf

Runoff Volume=0.442 af

Runoff Depth>2.83"

Flow Length=429'

Slope=0.0450 '/'

Tc=8.1 min

CN=71

6.14 cfs
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Summary for Subcatchment P-7: BUILDING

Runoff = 3.05 cfs @ 12.09 hrs,  Volume= 0.236 af,  Depth> 5.50"
     Routed to Pond PND4 : U/G BASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25YR Rainfall=6.19"

Area (sf) CN Description

22,400 98 Roofs, HSG C

22,400 100.00% Impervious Area

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

6.0 Direct Entry, TRAVEL PATH

Subcatchment P-7: BUILDING

Runoff
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Type III 24-hr

25YR Rainfall=6.19"

Runoff Area=22,400 sf

Runoff Volume=0.236 af

Runoff Depth>5.50"

Tc=6.0 min

CN=98

3.05 cfs
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Summary for Reach IP-P1: 45 MAIN ST

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP-P1: 45 MAIN ST

Inflow
Outflow

Hydrograph
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Inflow Area=4.641 ac
12.39 cfs

12.39 cfs

Inflow Area = 4.641 ac, 2.08% Impervious,  Inflow Depth > 2.67"    for  25YR event

Inflow = 12.39 cfs @ 12.15 hrs,  Volume= 0.982 af

Outflow = 12.39 cfs @ 12.15 hrs,  Volume= 0.982 af,  Atten= 0%,  Lag= 0.0 
min
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Summary for Reach IP-P2: SCHOOL ST

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP-P2: SCHOOL ST

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=6.147 ac
6.79 cfs

6.79 cfs

Inflow Area = 6.147 ac, 30.84% Impervious,  Inflow Depth > 2.34"    for  25YR event

Inflow = 6.79 cfs @ 12.12 hrs,  Volume= 1.069 af

Outflow = 6.79 cfs @ 12.12 hrs,  Volume= 1.069 af,  Atten= 0%,  Lag= 0.0
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Summary for Reach IP-P3: EX. CULVERT

Inflow Area = 0.190 ac, 54.38% Impervious,  Inflow Depth > 4.44"    for  25YR event
Inflow = 0.99 cfs @ 12.09 hrs,  Volume= 0.070 af
Outflow = 0.99 cfs @ 12.09 hrs,  Volume= 0.070 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP-P3: EX. CULVERT

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.190 ac
0.99 cfs

0.99 cfs
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Summary for Pond PND1: PND 1

Inflow Area = 2.380 ac, 52.89% Impervious,  Inflow Depth > 3.50"    for  25YR event
Inflow = 8.57 cfs @ 12.10 hrs,  Volume= 0.695 af
Outflow = 1.18 cfs @ 12.93 hrs,  Volume= 0.520 af,  Atten= 86%,  Lag= 49.8 min
Discarded = 0.03 cfs @ 12.93 hrs,  Volume= 0.021 af
Primary = 1.15 cfs @ 12.93 hrs,  Volume= 0.499 af
     Routed to Reach IP-P2 : SCHOOL ST

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 327.51' @ 12.93 hrs   Surf.Area= 4,882 sf   Storage= 15,275 cf

Plug-Flow detention time= 190.7 min calculated for 0.518 af (75% of inflow)
Center-of-Mass det. time= 128.2 min ( 918.3 - 790.2 )

Volume Invert Avail.Storage Storage Description

#1 322.00' 23,430 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

322.00 1,030 0 0
324.00 2,125 3,155 3,155
326.00 3,600 5,725 8,880
328.00 5,300 8,900 17,780
329.00 6,000 5,650 23,430

Device Routing     Invert Outlet Devices

#1 Discarded 322.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 324.50' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 326.50' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 327.50' 15.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.03 cfs @ 12.93 hrs  HW=327.51'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=1.12 cfs @ 12.93 hrs  HW=327.51'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.71 cfs @ 8.12 fps)
3=Orifice/Grate  (Orifice Controls 0.39 cfs @ 4.42 fps)
4=Broad-Crested Rectangular Weir  (Weir Controls 0.03 cfs @ 0.24 fps)



Type III 24-hr  25YR Rainfall=6.19"POST DEVELOPMENT2-19-24
  Printed  2/19/2024Prepared by D&L Design Group Inc

Page 63HydroCAD® 10.20-3c  s/n 13057  © 2023 HydroCAD Software Solutions LLC

Pond PND1: PND 1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.380 ac

Peak Elev=327.51'

Storage=15,275 cf

8.57 cfs

1.18 cfs

0.03 cfs

1.15 cfs
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Summary for Pond PND2: BASIN#2

Inflow Area = 1.891 ac, 33.69% Impervious,  Inflow Depth > 3.81"    for  25YR event
Inflow = 8.49 cfs @ 12.10 hrs,  Volume= 0.600 af
Outflow = 0.70 cfs @ 13.32 hrs,  Volume= 0.286 af,  Atten= 92%,  Lag= 72.9 min
Discarded = 0.03 cfs @ 13.32 hrs,  Volume= 0.027 af
Primary = 0.67 cfs @ 13.32 hrs,  Volume= 0.259 af
     Routed to Reach IP-P2 : SCHOOL ST

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 328.02' @ 13.32 hrs   Surf.Area= 4,712 sf   Storage= 16,530 cf

Plug-Flow detention time= 230.1 min calculated for 0.286 af (48% of inflow)
Center-of-Mass det. time= 145.6 min ( 924.0 - 778.4 )

Volume Invert Avail.Storage Storage Description

#1 324.00' 20,173 cf Custom Stage Data (Prismatic) Listed below (Recalc)
21,436 cf Overall - 1,263 cf Embedded = 20,173 cf

#2 324.00' 1,263 cf Cultec R-330XLHD  x 24  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 1 rows

21,436 cf Total Available Storage

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

324.00 3,312 0 0
326.00 4,212 7,524 7,524
328.00 4,700 8,912 16,436
329.00 5,300 5,000 21,436

Device Routing     Invert Outlet Devices

#1 Discarded 324.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 325.00' 2.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 327.30' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 328.00' 15.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.03 cfs @ 13.32 hrs  HW=328.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.61 cfs @ 13.32 hrs  HW=328.02'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.18 cfs @ 8.25 fps)
3=Orifice/Grate  (Orifice Controls 0.31 cfs @ 3.58 fps)
4=Broad-Crested Rectangular Weir  (Weir Controls 0.11 cfs @ 0.38 fps)
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Pond PND2: BASIN#2

Inflow
Outflow
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Inflow Area=1.891 ac

Peak Elev=328.02'

Storage=16,530 cf

8.49 cfs

0.70 cfs

0.03 cfs
0.67 cfs



Type III 24-hr  25YR Rainfall=6.19"POST DEVELOPMENT2-19-24
  Printed  2/19/2024Prepared by D&L Design Group Inc

Page 66HydroCAD® 10.20-3c  s/n 13057  © 2023 HydroCAD Software Solutions LLC

Summary for Pond PND3: BASIN3

Inflow Area = 1.306 ac, 7.39% Impervious,  Inflow Depth > 3.12"    for  25YR event
Inflow = 5.04 cfs @ 12.09 hrs,  Volume= 0.339 af
Outflow = 2.63 cfs @ 12.25 hrs,  Volume= 0.279 af,  Atten= 48%,  Lag= 9.4 min
Discarded = 0.01 cfs @ 12.25 hrs,  Volume= 0.008 af
Primary = 2.61 cfs @ 12.25 hrs,  Volume= 0.271 af
     Routed to Reach IP-P1 : 45 MAIN ST

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 333.61' @ 12.25 hrs   Surf.Area= 1,909 sf   Storage= 4,715 cf

Plug-Flow detention time= 83.6 min calculated for 0.278 af (82% of inflow)
Center-of-Mass det. time= 34.9 min ( 826.4 - 791.5 )

Volume Invert Avail.Storage Storage Description

#1 330.00' 7,937 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

330.00 925 0 0
332.00 1,250 2,175 2,175
334.00 2,070 3,320 5,495
335.00 2,814 2,442 7,937

Device Routing     Invert Outlet Devices

#1 Discarded 330.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 332.20' 10.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 334.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.01 cfs @ 12.25 hrs  HW=333.61'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=2.61 cfs @ 12.25 hrs  HW=333.61'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 2.61 cfs @ 4.79 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond PND3: BASIN3
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Inflow Area=1.306 ac

Peak Elev=333.61'

Storage=4,715 cf

5.04 cfs

2.63 cfs

0.01 cfs

2.61 cfs
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Summary for Pond PND4: U/G BASIN

Inflow Area = 0.514 ac,100.00% Impervious,  Inflow Depth > 5.50"    for  25YR event
Inflow = 3.05 cfs @ 12.09 hrs,  Volume= 0.236 af
Outflow = 0.29 cfs @ 12.91 hrs,  Volume= 0.114 af,  Atten= 91%,  Lag= 49.6 min
Discarded = 0.02 cfs @ 6.15 hrs,  Volume= 0.027 af
Primary = 0.26 cfs @ 12.91 hrs,  Volume= 0.086 af
     Routed to Pond PND1 : PND 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 327.06' @ 12.91 hrs   Surf.Area= 3,637 sf   Storage= 6,531 cf

Plug-Flow detention time= 225.0 min calculated for 0.114 af (48% of inflow)
Center-of-Mass det. time= 124.9 min ( 858.9 - 734.0 )

Volume Invert Avail.Storage Storage Description

#1 325.00' 2,587 cf Custom Stage Data (Prismatic) Listed below (Recalc)
12,739 cf Overall - 6,270 cf Embedded = 6,468 cf  x 40.0% Voids

#2 325.00' 6,270 cf Cultec R-330XLHD  x 120  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 1 rows

8,857 cf Total Available Storage

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

325.00 3,673 0 0
325.50 3,637 1,828 1,828
328.00 3,637 9,093 10,920
328.50 3,637 1,819 12,739

Device Routing     Invert Outlet Devices

#1 Discarded 325.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 326.50' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 6.15 hrs  HW=325.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.26 cfs @ 12.91 hrs  HW=327.06'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.26 cfs @ 3.03 fps)
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Pond PND4: U/G BASIN
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Inflow Area=0.514 ac

Peak Elev=327.06'

Storage=6,531 cf

3.05 cfs

0.29 cfs

0.02 cfs
0.26 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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=81,268 sf   39.90% Impervious   Runoff Depth>5.39"Subcatchment P-1: P-1
   Flow Length=618'   Tc=7.1 min   CN=82   Runoff=11.63 cfs  0.838 af

Runoff Area=82,391 sf   33.69% Impervious   Runoff Depth>5.28"Subcatchment P-2: P-2
   Flow Length=330'   Tc=7.1 min   CN=81   Runoff=11.59 cfs  0.832 af

Runoff Area=8,272 sf   54.38% Impervious   Runoff Depth>5.96"Subcatchment P-3: P-3
   Tc=6.0 min   CN=87   Runoff=1.31 cfs  0.094 af

Runoff Area=56,906 sf   7.39% Impervious   Runoff Depth>4.49"Subcatchment P-4: P-4
   Flow Length=505'   Tc=5.9 min   CN=74   Runoff=7.19 cfs  0.488 af

Runoff Area=145,259 sf   0.00% Impervious   Runoff Depth>4.04"Subcatchment P-5: P-5
   Tc=10.0 min   CN=70   Runoff=14.64 cfs  1.122 af

Runoff Area=81,691 sf   0.00% Impervious   Runoff Depth>4.15"Subcatchment P-6: P-6
   Flow Length=429'   Slope=0.0450 '/'   Tc=8.1 min   CN=71   Runoff=8.98 cfs  0.649 af

Runoff Area=22,400 sf   100.00% Impervious   Runoff Depth>7.01"Subcatchment P-7: BUILDING
   Tc=6.0 min   CN=98   Runoff=3.87 cfs  0.300 af

   Inflow=1.31 cfs  0.094 afReach IP-P3: EX. CULVERT
   Outflow=1.31 cfs  0.094 af

Peak Elev=327.76'  Storage=16,522 cf   Inflow=11.81 cfs  0.987 afPond PND1: PND 1
   Discarded=0.03 cfs  0.024 af   Primary=6.47 cfs  0.760 af   Outflow=6.50 cfs  0.783 af

Peak Elev=328.24'  Storage=17,589 cf   Inflow=11.59 cfs  0.832 afPond PND2: BASIN#2
   Discarded=0.03 cfs  0.029 af   Primary=5.37 cfs  0.478 af   Outflow=5.40 cfs  0.508 af

Peak Elev=334.13'  Storage=5,778 cf   Inflow=7.19 cfs  0.488 afPond PND3: BASIN3
   Discarded=0.01 cfs  0.009 af   Primary=5.60 cfs  0.419 af   Outflow=5.62 cfs  0.427 af

Peak Elev=327.94'  Storage=8,045 cf   Inflow=3.87 cfs  0.300 afPond PND4: U/G BASIN
   Discarded=0.02 cfs  0.028 af   Primary=0.47 cfs  0.149 af   Outflow=0.50 cfs  0.177 af

Total Runoff Area = 10.978 ac   Runoff Volume = 4.323 af   Average Runoff Depth = 4.73"
80.91% Pervious = 8.882 ac     19.09% Impervious = 2.096 ac

Reach IP-P1: 45 MAIN ST    Inflow=20.11 cfs  1.435 af
   Outflow=20.11 cfs  1.435 af

Reach IP-P2: SCHOOL ST    Inflow=16.29 cfs  1.567 af
   Outflow=16.29 cfs  1.567 af
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Summary for Subcatchment P-1: P-1

Runoff = 11.63 cfs @ 12.10 hrs,  Volume= 0.838 af,  Depth> 5.39"
     Routed to Pond PND1 : PND 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100YR Rainfall=7.85"

Area (sf) CN Description

32,428 98 Paved parking, HSG C
26,882 74 >75% Grass cover, Good, HSG C
21,958 70 Woods, Good, HSG C

81,268 82 Weighted Average
48,840 60.10% Pervious Area
32,428 39.90% Impervious Area

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

4.1 50 0.0450 0.20 Sheet Flow, TRAVEL PATH A TO B
Grass: Short   n= 0.150   P2= 3.20"

0.4 80 0.0450 3.42 Shallow Concentrated Flow, TRAVEL PATH B TO C
Unpaved   Kv= 16.1 fps

1.6 100 0.0450 1.06 Shallow Concentrated Flow, TARVEL PATH C TO D
Woodland   Kv= 5.0 fps

0.6 100 0.0200 2.87 Shallow Concentrated Flow, TARVEL PATH D TO E
Paved   Kv= 20.3 fps

0.4 288 0.0250 12.22 21.59 Pipe Channel, TARVEL PATH E TO F
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  

7.1 618 Total
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Subcatchment P-1: P-1
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Type III 24-hr

100YR Rainfall=7.85"

Runoff Area=81,268 sf

Runoff Volume=0.838 af

Runoff Depth>5.39"

Flow Length=618'

Tc=7.1 min

CN=82

11.63 cfs
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Summary for Subcatchment P-2: P-2

Runoff = 11.59 cfs @ 12.10 hrs,  Volume= 0.832 af,  Depth> 5.28"
     Routed to Pond PND2 : BASIN#2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100YR Rainfall=7.85"

Area (sf) CN Description

27,755 98 Paved parking, HSG C
34,256 74 >75% Grass cover, Good, HSG C
20,380 70 Woods, Good, HSG C

82,391 81 Weighted Average
54,636 66.31% Pervious Area
27,755 33.69% Impervious Area

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

4.5 50 0.0450 0.19 Sheet Flow, TRAVEL PATH A TO B
Cultivated: Residue>20%   n= 0.170   P2= 3.20"

0.7 135 0.0450 3.42 Shallow Concentrated Flow, TARVEL PATH B TO C
Unpaved   Kv= 16.1 fps

1.9 145 0.0650 1.27 Shallow Concentrated Flow, TRAVEL PATH C TO D
Woodland   Kv= 5.0 fps

7.1 330 Total

Subcatchment P-2: P-2
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Type III 24-hr

100YR Rainfall=7.85"

Runoff Area=82,391 sf

Runoff Volume=0.832 af

Runoff Depth>5.28"

Flow Length=330'

Tc=7.1 min

CN=81

11.59 cfs
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Summary for Subcatchment P-3: P-3

Runoff = 1.31 cfs @ 12.09 hrs,  Volume= 0.094 af,  Depth> 5.96"
     Routed to Reach IP-P3 : EX. CULVERT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100YR Rainfall=7.85"

Area (sf) CN Description

4,498 98 Paved parking, HSG C
3,774 74 >75% Grass cover, Good, HSG C

8,272 87 Weighted Average
3,774 45.62% Pervious Area
4,498 54.38% Impervious Area

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

6.0 Direct Entry, TRAVEL PATH

Subcatchment P-3: P-3

Runoff
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Type III 24-hr

100YR Rainfall=7.85"

Runoff Area=8,272 sf

Runoff Volume=0.094 af

Runoff Depth>5.96"

Tc=6.0 min

CN=87

1.31 cfs



Type III 24-hr  100YR Rainfall=7.85"POST DEVELOPMENT2-19-24
  Printed  2/19/2024Prepared by D&L Design Group Inc

Page 75HydroCAD® 10.20-3c  s/n 13057  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment P-4: P-4

Runoff = 7.19 cfs @ 12.09 hrs,  Volume= 0.488 af,  Depth> 4.49"
     Routed to Pond PND3 : BASIN3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100YR Rainfall=7.85"

Area (sf) CN Description

4,207 98 Paved parking, HSG C
22,144 74 >75% Grass cover, Good, HSG C
30,555 70 Woods, Good, HSG C

56,906 74 Weighted Average
52,699 92.61% Pervious Area
4,207 7.39% Impervious Area

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

4.5 50 0.0350 0.19 Sheet Flow, TRAVEL PATHA TO B
Grass: Short   n= 0.150   P2= 3.20"

0.4 80 0.0450 3.42 Shallow Concentrated Flow, TRAVEL PATH B TO C
Unpaved   Kv= 16.1 fps

0.5 100 0.4500 3.35 Shallow Concentrated Flow, TRAVEL PATH C TO D
Woodland   Kv= 5.0 fps

0.1 25 0.0250 3.21 Shallow Concentrated Flow, TARVEL PATH D TO E
Paved   Kv= 20.3 fps

0.4 250 0.0250 10.82 13.28 Pipe Channel, TRAVEL PATH F TO E
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.010  

5.9 505 Total
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Subcatchment P-4: P-4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100YR Rainfall=7.85"

Runoff Area=56,906 sf

Runoff Volume=0.488 af

Runoff Depth>4.49"

Flow Length=505'

Tc=5.9 min

CN=74

7.19 cfs
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Summary for Subcatchment P-5: P-5

Runoff = 14.64 cfs @ 12.14 hrs,  Volume= 1.122 af,  Depth> 4.04"
     Routed to Reach IP-P1 : 45 MAIN ST

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100YR Rainfall=7.85"

Area (sf) CN Description

145,259 70 Woods, Good, HSG C

145,259 100.00% Pervious Area

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

10.0 Direct Entry, TRAVEL PATH

Subcatchment P-5: P-5
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Type III 24-hr

100YR Rainfall=7.85"

Runoff Area=145,259 sf

Runoff Volume=1.122 af

Runoff Depth>4.04"

Tc=10.0 min

CN=70

14.64 cfs
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Summary for Subcatchment P-6: P-6

Runoff = 8.98 cfs @ 12.12 hrs,  Volume= 0.649 af,  Depth> 4.15"
     Routed to Reach IP-P2 : SCHOOL ST

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100YR Rainfall=7.85"

Area (sf) CN Description

13,023 74 >75% Grass cover, Good, HSG C
68,668 70 Woods, Good, HSG C

81,691 71 Weighted Average
81,691 100.00% Pervious Area

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

4.1 50 0.0450 0.20 Sheet Flow, TRAVEL PATH A TO B
Grass: Short   n= 0.150   P2= 3.20"

0.9 184 0.0450 3.42 Shallow Concentrated Flow, TRAVEL PATH B TO C
Unpaved   Kv= 16.1 fps

3.1 195 0.0450 1.06 Shallow Concentrated Flow, TRAVEL PATH C TO D
Woodland   Kv= 5.0 fps

8.1 429 Total

Subcatchment P-6: P-6
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Type III 24-hr

100YR Rainfall=7.85"

Runoff Area=81,691 sf

Runoff Volume=0.649 af

Runoff Depth>4.15"

Flow Length=429'

Slope=0.0450 '/'

Tc=8.1 min

CN=71

8.98 cfs
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Summary for Subcatchment P-7: BUILDING

Runoff = 3.87 cfs @ 12.09 hrs,  Volume= 0.300 af,  Depth> 7.01"
     Routed to Pond PND4 : U/G BASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100YR Rainfall=7.85"

Area (sf) CN Description

22,400 98 Roofs, HSG C

22,400 100.00% Impervious Area

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

6.0 Direct Entry, TRAVEL PATH

Subcatchment P-7: BUILDING

Runoff

Hydrograph
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Type III 24-hr

100YR Rainfall=7.85"

Runoff Area=22,400 sf

Runoff Volume=0.300 af

Runoff Depth>7.01"

Tc=6.0 min

CN=98

3.87 cfs
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Summary for Reach IP-P1: 45 MAIN ST

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP-P1: 45 MAIN ST

Inflow
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Inflow Area=4.641 ac
20.11 cfs

20.11 cfs

Inflow Area = 4.641 ac, 2.08% Impervious,  Inflow Depth > 3.98"    for  100YR event

Inflow = 20.11 cfs @ 12.16 hrs,  Volume= 1.435 af

Outflow = 20.11 cfs @ 12.16 hrs,  Volume= 1.435 af,  Atten= 0%,  Lag= 0.0 
min
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Summary for Reach IP-P2: SCHOOL ST

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP-P2: SCHOOL ST

Inflow
Outflow
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Inflow Area=6.147 ac
16.29 cfs

16.29 cfs

Inflow Area = 6.147 ac, 30.84% Impervious,  Inflow Depth > 3.68"    for  100YR event

Inflow = 16.29 cfs @ 12.28 hrs,  Volume= 1.567 af

Outflow = 16.29 cfs @ 12.28 hrs,  Volume= 1.567 af,  Atten= 0%,  Lag= 0.0 min
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Summary for Reach IP-P3: EX. CULVERT

Inflow Area = 0.190 ac, 54.38% Impervious,  Inflow Depth > 5.96"    for  100YR event
Inflow = 1.31 cfs @ 12.09 hrs,  Volume= 0.094 af
Outflow = 1.31 cfs @ 12.09 hrs,  Volume= 0.094 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach IP-P3: EX. CULVERT

Inflow
Outflow

Hydrograph
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Inflow Area=0.190 ac
1.31 cfs

1.31 cfs
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Summary for Pond PND1: PND 1

Inflow Area = 2.380 ac, 52.89% Impervious,  Inflow Depth > 4.98"    for  100YR event
Inflow = 11.81 cfs @ 12.10 hrs,  Volume= 0.987 af
Outflow = 6.50 cfs @ 12.27 hrs,  Volume= 0.783 af,  Atten= 45%,  Lag= 10.2 min
Discarded = 0.03 cfs @ 12.27 hrs,  Volume= 0.024 af
Primary = 6.47 cfs @ 12.27 hrs,  Volume= 0.760 af
     Routed to Reach IP-P2 : SCHOOL ST

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 327.76' @ 12.27 hrs   Surf.Area= 5,094 sf   Storage= 16,522 cf

Plug-Flow detention time= 149.6 min calculated for 0.781 af (79% of inflow)
Center-of-Mass det. time= 94.4 min ( 879.9 - 785.5 )

Volume Invert Avail.Storage Storage Description

#1 322.00' 23,430 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

322.00 1,030 0 0
324.00 2,125 3,155 3,155
326.00 3,600 5,725 8,880
328.00 5,300 8,900 17,780
329.00 6,000 5,650 23,430

Device Routing     Invert Outlet Devices

#1 Discarded 322.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 324.50' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 326.50' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 327.50' 15.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.03 cfs @ 12.27 hrs  HW=327.75'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=6.17 cfs @ 12.27 hrs  HW=327.75'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.74 cfs @ 8.45 fps)
3=Orifice/Grate  (Orifice Controls 0.44 cfs @ 5.01 fps)
4=Broad-Crested Rectangular Weir  (Weir Controls 5.00 cfs @ 1.34 fps)
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Pond PND1: PND 1

Inflow
Outflow
Discarded
Primary

Hydrograph
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Inflow Area=2.380 ac

Peak Elev=327.76'

Storage=16,522 cf

11.81 cfs

6.50 cfs

0.03 cfs

6.47 cfs
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Summary for Pond PND2: BASIN#2

Inflow Area = 1.891 ac, 33.69% Impervious,  Inflow Depth > 5.28"    for  100YR event
Inflow = 11.59 cfs @ 12.10 hrs,  Volume= 0.832 af
Outflow = 5.40 cfs @ 12.32 hrs,  Volume= 0.508 af,  Atten= 53%,  Lag= 12.8 min
Discarded = 0.03 cfs @ 12.32 hrs,  Volume= 0.029 af
Primary = 5.37 cfs @ 12.32 hrs,  Volume= 0.478 af
     Routed to Reach IP-P2 : SCHOOL ST

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 328.24' @ 12.32 hrs   Surf.Area= 4,845 sf   Storage= 17,589 cf

Plug-Flow detention time= 169.4 min calculated for 0.508 af (61% of inflow)
Center-of-Mass det. time= 95.2 min ( 865.8 - 770.6 )

Volume Invert Avail.Storage Storage Description

#1 324.00' 20,173 cf Custom Stage Data (Prismatic) Listed below (Recalc)
21,436 cf Overall - 1,263 cf Embedded = 20,173 cf

#2 324.00' 1,263 cf Cultec R-330XLHD  x 24  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 1 rows

21,436 cf Total Available Storage

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

324.00 3,312 0 0
326.00 4,212 7,524 7,524
328.00 4,700 8,912 16,436
329.00 5,300 5,000 21,436

Device Routing     Invert Outlet Devices

#1 Discarded 324.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 325.00' 2.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 327.30' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 328.00' 15.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.03 cfs @ 12.32 hrs  HW=328.24'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=5.21 cfs @ 12.32 hrs  HW=328.24'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.19 cfs @ 8.55 fps)
3=Orifice/Grate  (Orifice Controls 0.37 cfs @ 4.22 fps)
4=Broad-Crested Rectangular Weir  (Weir Controls 4.65 cfs @ 1.31 fps)
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Pond PND2: BASIN#2

Inflow
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Inflow Area=1.891 ac

Peak Elev=328.24'

Storage=17,589 cf

11.59 cfs

5.40 cfs

0.03 cfs

5.37 cfs
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Summary for Pond PND3: BASIN3

Inflow Area = 1.306 ac, 7.39% Impervious,  Inflow Depth > 4.49"    for  100YR event
Inflow = 7.19 cfs @ 12.09 hrs,  Volume= 0.488 af
Outflow = 5.62 cfs @ 12.17 hrs,  Volume= 0.427 af,  Atten= 22%,  Lag= 4.6 min
Discarded = 0.01 cfs @ 12.17 hrs,  Volume= 0.009 af
Primary = 5.60 cfs @ 12.17 hrs,  Volume= 0.419 af
     Routed to Reach IP-P1 : 45 MAIN ST

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 334.13' @ 12.17 hrs   Surf.Area= 2,169 sf   Storage= 5,778 cf

Plug-Flow detention time= 69.3 min calculated for 0.427 af (87% of inflow)
Center-of-Mass det. time= 30.7 min ( 813.8 - 783.1 )

Volume Invert Avail.Storage Storage Description

#1 330.00' 7,937 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

330.00 925 0 0
332.00 1,250 2,175 2,175
334.00 2,070 3,320 5,495
335.00 2,814 2,442 7,937

Device Routing     Invert Outlet Devices

#1 Discarded 330.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 332.20' 10.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 334.00' 20.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.01 cfs @ 12.17 hrs  HW=334.11'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=5.25 cfs @ 12.17 hrs  HW=334.11'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 3.21 cfs @ 5.88 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 2.04 cfs @ 0.93 fps)
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Pond PND3: BASIN3
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Inflow Area=1.306 ac

Peak Elev=334.13'

Storage=5,778 cf

7.19 cfs

5.62 cfs

0.01 cfs

5.60 cfs
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Summary for Pond PND4: U/G BASIN

Inflow Area = 0.514 ac,100.00% Impervious,  Inflow Depth > 7.01"    for  100YR event
Inflow = 3.87 cfs @ 12.09 hrs,  Volume= 0.300 af
Outflow = 0.50 cfs @ 12.63 hrs,  Volume= 0.177 af,  Atten= 87%,  Lag= 32.7 min
Discarded = 0.02 cfs @ 5.80 hrs,  Volume= 0.028 af
Primary = 0.47 cfs @ 12.63 hrs,  Volume= 0.149 af
     Routed to Pond PND1 : PND 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 327.94' @ 12.63 hrs   Surf.Area= 3,637 sf   Storage= 8,045 cf

Plug-Flow detention time= 212.5 min calculated for 0.176 af (59% of inflow)
Center-of-Mass det. time= 129.0 min ( 862.1 - 733.1 )

Volume Invert Avail.Storage Storage Description

#1 325.00' 2,587 cf Custom Stage Data (Prismatic) Listed below (Recalc)
12,739 cf Overall - 6,270 cf Embedded = 6,468 cf  x 40.0% Voids

#2 325.00' 6,270 cf Cultec R-330XLHD  x 120  Inside #1
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 1 rows

8,857 cf Total Available Storage

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

325.00 3,673 0 0
325.50 3,637 1,828 1,828
328.00 3,637 9,093 10,920
328.50 3,637 1,819 12,739

Device Routing     Invert Outlet Devices

#1 Discarded 325.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 326.50' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 5.80 hrs  HW=325.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.47 cfs @ 12.63 hrs  HW=327.94'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.47 cfs @ 5.44 fps)
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Pond PND4: U/G BASIN
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Inflow Area=0.514 ac

Peak Elev=327.94'

Storage=8,045 cf
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