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Storm Water Management Report 
Housing for Older Persons Development (HOPD) 

Map H Parcel 42 
23 Main Street, Brookline, New Hampshire 

 
Revised May 13, 2022 

 
I. Introduction 

 
These drainage calculations have been prepared in support of the above referenced 
development project on tax parcel H-42 in Brookline, New Hampshire. The project will 
involve the construction of approximately 505 linear feet of paved roadway, 17 elderly 
housing units, associated driveways, utilities, and stormwater mitigation infrastructure. 

 
II. Site Description 

 
This site is located at 23 Main Street, Brookline. This site consists of mostly forested land. 
One single-family home exists on the property and is slated for demolition. The property 
is across from Sargent Road, Old Milford Road and Elm Street, which are all on the east 
side of Main Street. It is bordered on the west in part by the Nissitissit River and Village 
Brook. The Nissitissit River is a fourth order (or greater) river and is therefore part of the 
Comprehensive Shoreland Water Quality Protection Act so, the site will also be regulated 
under RSA 483-B. Existing topography mainly consist of slopes up to 25% with some 
portions of the site exceeding 25%. The site slopes up from the frontage along Main 
Street, approximate elevation of 244’, to a peak elevation of approximately 270’. 

The existing soil types for the parcel were prepared in accordance with Site Specific Soil 
Mapping Standards for Vermont and New Hampshire, Special Publication #3, Version 7, 
published by the Society of Soil Scientists of Northern New England dated July 2021 in 
cooperation with the National Resource Conservation Service. Site specific soil mapping 
was conducted by this office.  The respective hydrologic soil group for each soil type was 
determined by using the Ksat Values for New Hampshire Soils, SSSNNE Special Publication 
No. 5. Soil series observed on the parcel consisted of the following: 

 
Site Specific Soil Map Key 

Soil ID and 
Slope phase Description Hydrologic 

Soil Group 
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118A Sudbury Fine Sandy Loam (Moderately Well Drained) B 
118B Sudbury Fine Sandy Loam B 
118C Sudbury Fine Sandy Loam B 
118D Sudbury Fine Sandy Loam B 
212A Hinckley Gravelly Loamy Sand (Excessively Drained) A 
212B Hinckley Gravelly Loamy Sand A 
212C Hinckley Gravelly Loamy Sand A 
212D Hinckley Gravelly Loamy Sand A 
212E Hinckley Gravelly Loamy Sand A 
913A Sudbury Fine Sandy Loam (Somewhat Poorly Drained) C 
913B Sudbury Fine Sandy Loam C 
913C Sudbury Fine Sandy Loam C 
546A Walpole Sandy Loam (Poorly Drained) C 

Slope Phases: A 0-3%, B 3-8%, C 8-15%, D 15-25%, E 25-50% 
 

More detailed information regarding the site-specific soil mapping in described in the site-
specific soil report which is included as part of this application. 

III. Drainage Design 
 

To meet the requirements of the Town of Brookline and the NHDES Alteration of Terrain 
Bureau, storm water generated from the proposed development is conveyed to a series 
of infiltration ponds throughout the site. The site was analyzed for the 2, 10, 25 and 50 
year storm events. 
 
Infiltration rates were determined using the KSAT Values for New Hampshire Soils, SSSNNE 
Special Publication No. 5. The soils onsite are identified as Hinckley Loamy Sand and the 
published infiltration rate for Hinckley soils in the low B horizon is 6 inches per hour. A 
design rate of 3 inches per hour was used in the design of the infiltration ponds. The ponds 
are designed with riprap spillways to discharge the larger storm events. 
 
A single observation point is modeled to compare peak flows from pre-development and 
post-development. The results of the analysis are denoted in the “Summary” section of 
this report. 
 

• Observation Point 1 (OP-1) represents runoff that flows into the Nissitissit River at 
the southern extent of the property. 
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IV. Methodology 
 

The quantity of runoff and the conveyance of that flow through the site are determined 
using the software package HydroCAD 10.0 by HydroCAD Software Solutions, LLC. 
HydroCAD is a computer aided design program for modeling storm water hydrology based 
on the Soil Conservation Service (SCS) TR-55 method combined with standard hydraulics 
calculations. 

 
V. Summary 

 
The proposed drainage design effectively mitigates runoff during each of the design storm 
events. The runoff is effectively collected, treated, and discharged at a controlled rate. 
The proposed stormwater mitigation reduces peak flow rates and volumes generated 
from the site for all storms. 
 
Summary tables below for pre and post-development peak runoff rates and volumes are 
shown on the following page. 
 

Table 1: Peak Rate of Stormwater Discharge Summary 
 

Location 
Q 2-YR (CFS) Q 10-YR (CFS) Q 25-YR (CFS) Q 50-YR (CFS) 

Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ 
OP-1 1.38 0.17 -1.21 3.40 2.02 -1.38 5.23 4.67 -0.56 7.96 7.71 -0.25 

 
Table 2: Peak Volume of Stormwater Discharge Summary 

 

Location 
V 2-YR (AF) V 10-YR (AF) V 25-YR (AF) V 50-YR (AF) 

Pre Post ∆ Pre Post ∆ Pre Post ∆ Pre Post ∆ 

OP-1 0.131 0.090 -
0.041 0.395 0.394 -0.001 0.765 0.740 -0.025 1.203 1.116 -0.087 
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The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Hillsborough County, New Hampshire, Eastern 
Part
Survey Area Data: Version 24, Aug 31, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 12, 2019—Sep 
29, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CsB Chatfield-Hollis 
complex, 3 to 8 
percent slopes

B 0.1 0.2%

CsC Chatfield-Hollis 
complex, 8 to 15 
percent slopes, rocky

B 0.9 1.3%

DeA Deerfield loamy fine 
sand, 0 to 3 percent 
slopes

A 0.9 1.4%

HsA Hinckley loamy sand, 0 
to 3 percent slopes

A 19.2 28.1%

HsB Hinckley loamy sand, 3 
to 8 percent slopes

A 15.5 22.6%

HsC Hinckley loamy sand, 8 
to 15 percent slopes

A 3.1 4.6%

HsD Hinckley loamy sand, 15 
to 35 percent slopes

A 12.7 18.6%

Pr Pits, gravel 1.6 2.3%

Rp Rippowam fine sandy 
loam

A/D 11.6 17.0%

W Water (less than 40 
acres)

2.7 3.9%

Totals for Area of Interest 68.4 100.0%
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Section 1.0: Pre-Developed Conditions 
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment‐numbers)

0.804 39 >75% Grass cover, Good HSG A  (1S, 2S)
0.252 61 >75% Grass cover, Good HSG B  (1S)
0.007 74 >75% Grass cover, Good HSG C  (1S, 2S)
0.175 96 Gravel surface, HSG A  (1.1S, 1S)
0.111 96 Gravel surface, HSG B  (1.1S, 1S)
0.010 96 Gravel surface, HSG C  (1.1S, 1S)
0.088 98 Roofs HSG A  (1S)
0.083 98 Water Surface HSG A  (2S)
0.061 98 Water Surface HSG C  (3S)
8.263 30 Woods, Good HSG A  (1.1S, 1S, 2S)
1.193 55 Woods, Good HSG B  (1.1S, 1S)
2.720 70 Woods, Good HSG C  (1.1S, 1S, 2S, 3S)

13.767 44 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

9.413 HSG A 1.1S, 1S, 2S
1.556 HSG B 1.1S, 1S
2.798 HSG C 1.1S, 1S, 2S, 3S
0.000 HSG D
0.000 Other

13.767 TOTAL AREA



Type III 24‐hr  2‐YR Rainfall=3.01"03077EX00B
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Time span=0.00‐36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN

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

Runoff Area=5.619 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 1.1S: 1.1S
   Flow Length=373'   Slope=0.1279 '/'   Tc=12.0 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=4.662 ac   1.89% Impervious   Runoff Depth=0.00"Subcatchment 1S: 1S
   Flow Length=716'   Slope=0.1442 '/'   Tc=19.6 min   CN=38   Runoff=0.00 cfs  0.000 af

Runoff Area=1.456 ac   5.71% Impervious   Runoff Depth=0.01"Subcatchment 2S: 2S
   Flow Length=1,361'   Slope=0.1289 '/'   Tc=30.3 min   CN=43   Runoff=0.00 cfs  0.001 af

Runoff Area=2.030 ac   2.99% Impervious   Runoff Depth=0.77"Subcatchment 3S: 3S
   Flow Length=410'   Slope=0.0369 '/'   Tc=10.5 min   CN=71   Runoff=1.38 cfs  0.130 af

   Inflow=1.38 cfs  0.131 afReach OP‐1: OP‐1
   Outflow=1.38 cfs  0.131 af

Total Runoff Area = 13.767 ac   Runoff Volume = 0.131 af   Average Runoff Depth = 0.11"
98.32% Pervious = 13.535 ac     1.68% Impervious = 0.232 ac
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Time span=0.00‐36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN

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

Runoff Area=5.619 ac   0.00% Impervious   Runoff Depth=0.10"Subcatchment 1.1S: 1.1S
   Flow Length=373'   Slope=0.1279 '/'   Tc=12.0 min   CN=39   Runoff=0.08 cfs  0.048 af

Runoff Area=4.662 ac   1.89% Impervious   Runoff Depth=0.08"Subcatchment 1S: 1S
   Flow Length=716'   Slope=0.1442 '/'   Tc=19.6 min   CN=38   Runoff=0.05 cfs  0.031 af

Runoff Area=1.456 ac   5.71% Impervious   Runoff Depth=0.21"Subcatchment 2S: 2S
   Flow Length=1,361'   Slope=0.1289 '/'   Tc=30.3 min   CN=43   Runoff=0.06 cfs  0.026 af

Runoff Area=2.030 ac   2.99% Impervious   Runoff Depth=1.71"Subcatchment 3S: 3S
   Flow Length=410'   Slope=0.0369 '/'   Tc=10.5 min   CN=71   Runoff=3.40 cfs  0.289 af

   Inflow=3.40 cfs  0.395 afReach OP‐1: OP‐1
   Outflow=3.40 cfs  0.395 af

Total Runoff Area = 13.767 ac   Runoff Volume = 0.395 af   Average Runoff Depth = 0.34"
98.32% Pervious = 13.535 ac     1.68% Impervious = 0.232 ac
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Time span=0.00‐36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN

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

Runoff Area=5.619 ac   0.00% Impervious   Runoff Depth=0.33"Subcatchment 1.1S: 1.1S
   Flow Length=373'   Slope=0.1279 '/'   Tc=12.0 min   CN=39   Runoff=0.57 cfs  0.156 af

Runoff Area=4.662 ac   1.89% Impervious   Runoff Depth=0.29"Subcatchment 1S: 1S
   Flow Length=716'   Slope=0.1442 '/'   Tc=19.6 min   CN=38   Runoff=0.30 cfs  0.112 af

Runoff Area=1.456 ac   5.71% Impervious   Runoff Depth=0.53"Subcatchment 2S: 2S
   Flow Length=1,361'   Slope=0.1289 '/'   Tc=30.3 min   CN=43   Runoff=0.27 cfs  0.064 af

Runoff Area=2.030 ac   2.99% Impervious   Runoff Depth=2.56"Subcatchment 3S: 3S
   Flow Length=410'   Slope=0.0369 '/'   Tc=10.5 min   CN=71   Runoff=5.20 cfs  0.434 af

   Inflow=5.23 cfs  0.765 afReach OP‐1: OP‐1
   Outflow=5.23 cfs  0.765 af

Total Runoff Area = 13.767 ac   Runoff Volume = 0.765 af   Average Runoff Depth = 0.67"
98.32% Pervious = 13.535 ac     1.68% Impervious = 0.232 ac
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Time span=0.00‐36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN

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

Runoff Area=5.619 ac   0.00% Impervious   Runoff Depth=0.63"Subcatchment 1.1S: 1.1S
   Flow Length=373'   Slope=0.1279 '/'   Tc=12.0 min   CN=39   Runoff=1.60 cfs  0.297 af

Runoff Area=4.662 ac   1.89% Impervious   Runoff Depth=0.57"Subcatchment 1S: 1S
   Flow Length=716'   Slope=0.1442 '/'   Tc=19.6 min   CN=38   Runoff=1.00 cfs  0.221 af

Runoff Area=1.456 ac   5.71% Impervious   Runoff Depth=0.91"Subcatchment 2S: 2S
   Flow Length=1,361'   Slope=0.1289 '/'   Tc=30.3 min   CN=43   Runoff=0.60 cfs  0.111 af

Runoff Area=2.030 ac   2.99% Impervious   Runoff Depth=3.40"Subcatchment 3S: 3S
   Flow Length=410'   Slope=0.0369 '/'   Tc=10.5 min   CN=71   Runoff=6.94 cfs  0.575 af

   Inflow=7.96 cfs  1.203 afReach OP‐1: OP‐1
   Outflow=7.96 cfs  1.203 af

Total Runoff Area = 13.767 ac   Runoff Volume = 1.203 af   Average Runoff Depth = 1.05"
98.32% Pervious = 13.535 ac     1.68% Impervious = 0.232 ac



Section 1.1: Pre-Developed Conditions 
10-year Storm – Full Summary 
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Summary for Subcatchment 1.1S: 1.1S

Runoff = 0.08 cfs @  14.84 hrs,  Volume= 0.048 af,  Depth= 0.10"
     Routed to Reach OP‐1 : OP‐1

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  10‐YR Rainfall=4.45"

Area (ac) CN Description

0.004 96 Gravel surface, HSG C
0.024 96 Gravel surface, HSG B
0.877 55 Woods, Good HSG B
0.463 70 Woods, Good HSG C
4.134 30 Woods, Good HSG A
0.117 96 Gravel surface, HSG A
5.619 39 Weighted Average
5.619 100.00% Pervious Area

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

12.0 373 0.1279 0.52 Lag/CN Method, 

Subcatchment 1.1S: 1.1S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR Rainfall=4.45"

Runoff Area=5.619 ac
Runoff Volume=0.048 af

Runoff Depth=0.10"
Flow Length=373'

Slope=0.1279 '/'
Tc=12.0 min

CN=39

0.08 cfs
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Summary for Subcatchment 1S: 1S

Runoff = 0.05 cfs @  15.27 hrs,  Volume= 0.031 af,  Depth= 0.08"
     Routed to Reach OP‐1 : OP‐1

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  10‐YR Rainfall=4.45"

Area (ac) CN Description

0.006 96 Gravel surface, HSG C
0.087 96 Gravel surface, HSG B
0.098 70 Woods, Good HSG C
0.316 55 Woods, Good HSG B
3.603 30 Woods, Good HSG A
0.058 96 Gravel surface, HSG A
0.088 98 Roofs HSG A
0.147 39 >75% Grass cover, Good HSG A
0.252 61 >75% Grass cover, Good HSG B
0.007 74 >75% Grass cover, Good HSG C
4.662 38 Weighted Average
4.574 98.11% Pervious Area
0.088 1.89% Impervious Area

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

19.6 716 0.1442 0.61 Lag/CN Method, 

Subcatchment 1S: 1S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR Rainfall=4.45"

Runoff Area=4.662 ac
Runoff Volume=0.031 af

Runoff Depth=0.08"
Flow Length=716'

Slope=0.1442 '/'
Tc=19.6 min

CN=38

0.05 cfs
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Summary for Subcatchment 2S: 2S

Runoff = 0.06 cfs @  12.89 hrs,  Volume= 0.026 af,  Depth= 0.21"
     Routed to Reach OP‐1 : OP‐1

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  10‐YR Rainfall=4.45"

Area (ac) CN Description

0.526 30 Woods, Good HSG A
0.190 70 Woods, Good HSG C
0.083 98 Water Surface HSG A
0.657 39 >75% Grass cover, Good HSG A
0.000 74 >75% Grass cover, Good HSG C
1.456 43 Weighted Average
1.373 94.29% Pervious Area
0.083 5.71% Impervious Area

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

30.3 1,361 0.1289 0.75 Lag/CN Method, 

Subcatchment 2S: 2S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR Rainfall=4.45"

Runoff Area=1.456 ac
Runoff Volume=0.026 af

Runoff Depth=0.21"
Flow Length=1,361'

Slope=0.1289 '/'
Tc=30.3 min

CN=43

0.06 cfs
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Summary for Subcatchment 3S: 3S

Runoff = 3.40 cfs @  12.15 hrs,  Volume= 0.289 af,  Depth= 1.71"
     Routed to Reach OP‐1 : OP‐1

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  10‐YR Rainfall=4.45"

Area (ac) CN Description

1.969 70 Woods, Good HSG C
0.061 98 Water Surface HSG C
2.030 71 Weighted Average
1.969 97.01% Pervious Area
0.061 2.99% Impervious Area

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

10.5 410 0.0369 0.65 Lag/CN Method, 

Subcatchment 3S: 3S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR Rainfall=4.45"

Runoff Area=2.030 ac
Runoff Volume=0.289 af

Runoff Depth=1.71"
Flow Length=410'

Slope=0.0369 '/'
Tc=10.5 min

CN=71

3.40 cfs
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Summary for Reach OP‐1: OP‐1

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

Inflow Area = 13.767 ac, 1.68% Impervious,  Inflow Depth =  0.34"    for  10‐YR event
Inflow = 3.40 cfs @  12.15 hrs,  Volume= 0.395 af
Outflow = 3.40 cfs @  12.15 hrs,  Volume= 0.395 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn‐Stor‐Ind method, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs

Reach OP‐1: OP‐1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=13.767 ac

3.40 cfs3.40 cfs





Section 1.2: Pre-Developed Conditions 
25-year Storm – Full Summary 
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Summary for Subcatchment 1.1S: 1.1S

Runoff = 0.57 cfs @  12.49 hrs,  Volume= 0.156 af,  Depth= 0.33"
     Routed to Reach OP‐1 : OP‐1

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  25‐YR Rainfall=5.58"

Area (ac) CN Description

0.004 96 Gravel surface, HSG C
0.024 96 Gravel surface, HSG B
0.877 55 Woods, Good HSG B
0.463 70 Woods, Good HSG C
4.134 30 Woods, Good HSG A
0.117 96 Gravel surface, HSG A
5.619 39 Weighted Average
5.619 100.00% Pervious Area

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

12.0 373 0.1279 0.52 Lag/CN Method, 

Subcatchment 1.1S: 1.1S

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
25-YR Rainfall=5.58"

Runoff Area=5.619 ac
Runoff Volume=0.156 af

Runoff Depth=0.33"
Flow Length=373'

Slope=0.1279 '/'
Tc=12.0 min

CN=39

0.57 cfs



Type III 24‐hr  25‐YR Rainfall=5.58"03077EX00B
  Printed  5/13/2022Prepared by MERIDIAN LAND SERVICES

Page 14HydroCAD® 10.10‐7a  s/n 00595  © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: 1S

Runoff = 0.30 cfs @  12.63 hrs,  Volume= 0.112 af,  Depth= 0.29"
     Routed to Reach OP‐1 : OP‐1

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  25‐YR Rainfall=5.58"

Area (ac) CN Description

0.006 96 Gravel surface, HSG C
0.087 96 Gravel surface, HSG B
0.098 70 Woods, Good HSG C
0.316 55 Woods, Good HSG B
3.603 30 Woods, Good HSG A
0.058 96 Gravel surface, HSG A
0.088 98 Roofs HSG A
0.147 39 >75% Grass cover, Good HSG A
0.252 61 >75% Grass cover, Good HSG B
0.007 74 >75% Grass cover, Good HSG C
4.662 38 Weighted Average
4.574 98.11% Pervious Area
0.088 1.89% Impervious Area

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

19.6 716 0.1442 0.61 Lag/CN Method, 

Subcatchment 1S: 1S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-YR Rainfall=5.58"

Runoff Area=4.662 ac
Runoff Volume=0.112 af

Runoff Depth=0.29"
Flow Length=716'

Slope=0.1442 '/'
Tc=19.6 min

CN=38

0.30 cfs
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Summary for Subcatchment 2S: 2S

Runoff = 0.27 cfs @  12.63 hrs,  Volume= 0.064 af,  Depth= 0.53"
     Routed to Reach OP‐1 : OP‐1

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  25‐YR Rainfall=5.58"

Area (ac) CN Description

0.526 30 Woods, Good HSG A
0.190 70 Woods, Good HSG C
0.083 98 Water Surface HSG A
0.657 39 >75% Grass cover, Good HSG A
0.000 74 >75% Grass cover, Good HSG C
1.456 43 Weighted Average
1.373 94.29% Pervious Area
0.083 5.71% Impervious Area

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

30.3 1,361 0.1289 0.75 Lag/CN Method, 

Subcatchment 2S: 2S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-YR Rainfall=5.58"

Runoff Area=1.456 ac
Runoff Volume=0.064 af

Runoff Depth=0.53"
Flow Length=1,361'

Slope=0.1289 '/'
Tc=30.3 min

CN=43

0.27 cfs
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Summary for Subcatchment 3S: 3S

Runoff = 5.20 cfs @  12.15 hrs,  Volume= 0.434 af,  Depth= 2.56"
     Routed to Reach OP‐1 : OP‐1

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  25‐YR Rainfall=5.58"

Area (ac) CN Description

1.969 70 Woods, Good HSG C
0.061 98 Water Surface HSG C
2.030 71 Weighted Average
1.969 97.01% Pervious Area
0.061 2.99% Impervious Area

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

10.5 410 0.0369 0.65 Lag/CN Method, 

Subcatchment 3S: 3S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-YR Rainfall=5.58"

Runoff Area=2.030 ac
Runoff Volume=0.434 af

Runoff Depth=2.56"
Flow Length=410'

Slope=0.0369 '/'
Tc=10.5 min

CN=71

5.20 cfs
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Summary for Reach OP‐1: OP‐1

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

Inflow Area = 13.767 ac, 1.68% Impervious,  Inflow Depth =  0.67"    for  25‐YR event
Inflow = 5.23 cfs @  12.15 hrs,  Volume= 0.765 af
Outflow = 5.23 cfs @  12.15 hrs,  Volume= 0.765 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn‐Stor‐Ind method, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs

Reach OP‐1: OP‐1

Inflow
Outflow

Hydrograph

Time  (hours)
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Section 2.0: Post-Developed Conditions 
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2‐YR Type III 24‐hr Default 24.00 1 3.01 2

2 10‐YR Type III 24‐hr Default 24.00 1 4.45 2

3 25‐YR Type III 24‐hr Default 24.00 1 5.58 2

4 50‐YR Type III 24‐hr Default 24.00 1 6.61 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment‐numbers)

4.138 39 >75% Grass cover, Good HSG A  (1S, 2S, 3S, 4S)
0.519 61 >75% Grass cover, Good HSG B  (1S, 2S, 3S, 4S)
0.039 74 >75% Grass cover, Good HSG C  (4S)
0.131 76 Gravel roads HSG A  (3S, 4S)
1.093 98 Paved parking HSG A  (1S, 2S, 3S)
0.063 98 Paved parking HSG B  (1S, 2S)
1.029 98 Roofs HSG A  (1S, 2S, 3S, 4S)
0.083 98 Water Surface HSG A  (4S)
0.061 98 Water Surface HSG C  (4S)
2.939 30 Woods, Good HSG A  (1S, 4S)
0.974 55 Woods, Good HSG B  (4S)
2.698 70 Woods, Good HSG C  (4S)

13.767 56 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

9.413 HSG A 1S, 2S, 3S, 4S
1.557 HSG B 1S, 2S, 3S, 4S
2.798 HSG C 4S

0.000 HSG D
0.000 Other

13.767 TOTAL AREA
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Time span=0.00‐36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN

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

Runoff Area=2.676 ac   28.52% Impervious   Runoff Depth=0.20"Subcatchment 1S: 1S
   Flow Length=433'   Slope=0.1122 '/'   Tc=9.5 min   CN=55   Runoff=0.18 cfs  0.044 af

Runoff Area=1.733 ac   40.07% Impervious   Runoff Depth=0.44"Subcatchment 2S: 2S
   Flow Length=449'   Slope=0.0510 '/'   Tc=11.9 min   CN=63   Runoff=0.47 cfs  0.063 af

Runoff Area=1.103 ac   52.35% Impervious   Runoff Depth=0.72"Subcatchment 3S: 3S
   Flow Length=319'   Slope=0.0594 '/'   Tc=7.0 min   CN=70   Runoff=0.78 cfs  0.066 af

Runoff Area=8.255 ac   3.56% Impervious   Runoff Depth=0.13"Subcatchment 4S: 4S
   Flow Length=1,786'   Slope=0.1191 '/'   Tc=31.0 min   CN=52   Runoff=0.17 cfs  0.090 af

   Inflow=0.17 cfs  0.090 afReach OP‐1: OP‐1
   Outflow=0.17 cfs  0.090 af

Peak Elev=237.93'   Inflow=0.18 cfs  0.044 afPond 7P: CB100
15.0"  Round Culvert  n=0.013  L=36.0'  S=0.0056 '/'   Outflow=0.18 cfs  0.044 af

Peak Elev=237.05'  Storage=272 cf   Inflow=0.59 cfs  0.107 afPond DV 1P: Infiltration Basin A
   Discarded=0.40 cfs  0.107 af   Primary=0.00 cfs  0.000 af   Outflow=0.40 cfs  0.107 af

Peak Elev=236.45'  Storage=791 cf   Inflow=0.78 cfs  0.066 afPond DV 2P: Infiltration Basin B
   Discarded=0.13 cfs  0.066 af   Primary=0.00 cfs  0.000 af   Outflow=0.13 cfs  0.066 af

Total Runoff Area = 13.767 ac   Runoff Volume = 0.263 af   Average Runoff Depth = 0.23"
83.08% Pervious = 11.438 ac     16.92% Impervious = 2.329 ac



Type III 24‐hr  10‐YR Rainfall=4.45"03077DV00B
  Printed  5/13/2022Prepared by MERIDIAN LAND SERVICES

Page 23HydroCAD® 10.10‐7a  s/n 00595  © 2021 HydroCAD Software Solutions LLC

Time span=0.00‐36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN

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

Runoff Area=2.676 ac   28.52% Impervious   Runoff Depth=0.72"Subcatchment 1S: 1S
   Flow Length=433'   Slope=0.1122 '/'   Tc=9.5 min   CN=55   Runoff=1.41 cfs  0.161 af

Runoff Area=1.733 ac   40.07% Impervious   Runoff Depth=1.17"Subcatchment 2S: 2S
   Flow Length=449'   Slope=0.0510 '/'   Tc=11.9 min   CN=63   Runoff=1.75 cfs  0.169 af

Runoff Area=1.103 ac   52.35% Impervious   Runoff Depth=1.64"Subcatchment 3S: 3S
   Flow Length=319'   Slope=0.0594 '/'   Tc=7.0 min   CN=70   Runoff=1.98 cfs  0.151 af

Runoff Area=8.255 ac   3.56% Impervious   Runoff Depth=0.57"Subcatchment 4S: 4S
   Flow Length=1,786'   Slope=0.1191 '/'   Tc=31.0 min   CN=52   Runoff=2.02 cfs  0.394 af

   Inflow=2.02 cfs  0.394 afReach OP‐1: OP‐1
   Outflow=2.02 cfs  0.394 af

Peak Elev=238.40'   Inflow=1.41 cfs  0.161 afPond 7P: CB100
15.0"  Round Culvert  n=0.013  L=36.0'  S=0.0056 '/'   Outflow=1.41 cfs  0.161 af

Peak Elev=237.70'  Storage=4,394 cf   Inflow=3.15 cfs  0.330 afPond DV 1P: Infiltration Basin A
   Discarded=0.48 cfs  0.330 af   Primary=0.00 cfs  0.000 af   Outflow=0.48 cfs  0.330 af

Peak Elev=237.29'  Storage=2,684 cf   Inflow=1.98 cfs  0.151 afPond DV 2P: Infiltration Basin B
   Discarded=0.18 cfs  0.151 af   Primary=0.00 cfs  0.000 af   Outflow=0.18 cfs  0.151 af

Total Runoff Area = 13.767 ac   Runoff Volume = 0.875 af   Average Runoff Depth = 0.76"
83.08% Pervious = 11.438 ac     16.92% Impervious = 2.329 ac
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Time span=0.00‐36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN

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

Runoff Area=2.676 ac   28.52% Impervious   Runoff Depth=1.28"Subcatchment 1S: 1S
   Flow Length=433'   Slope=0.1122 '/'   Tc=9.5 min   CN=55   Runoff=3.04 cfs  0.286 af

Runoff Area=1.733 ac   40.07% Impervious   Runoff Depth=1.89"Subcatchment 2S: 2S
   Flow Length=449'   Slope=0.0510 '/'   Tc=11.9 min   CN=63   Runoff=3.00 cfs  0.273 af

Runoff Area=1.103 ac   52.35% Impervious   Runoff Depth=2.48"Subcatchment 3S: 3S
   Flow Length=319'   Slope=0.0594 '/'   Tc=7.0 min   CN=70   Runoff=3.06 cfs  0.228 af

Runoff Area=8.255 ac   3.56% Impervious   Runoff Depth=1.08"Subcatchment 4S: 4S
   Flow Length=1,786'   Slope=0.1191 '/'   Tc=31.0 min   CN=52   Runoff=4.67 cfs  0.740 af

   Inflow=4.67 cfs  0.740 afReach OP‐1: OP‐1
   Outflow=4.67 cfs  0.740 af

Peak Elev=238.82'   Inflow=3.04 cfs  0.286 afPond 7P: CB100
15.0"  Round Culvert  n=0.013  L=36.0'  S=0.0056 '/'   Outflow=3.04 cfs  0.286 af

Peak Elev=238.43'  Storage=10,047 cf   Inflow=6.01 cfs  0.559 afPond DV 1P: Infiltration Basin A
   Discarded=0.59 cfs  0.559 af   Primary=0.00 cfs  0.000 af   Outflow=0.59 cfs  0.559 af

Peak Elev=237.95'  Storage=4,589 cf   Inflow=3.06 cfs  0.228 afPond DV 2P: Infiltration Basin B
   Discarded=0.22 cfs  0.228 af   Primary=0.00 cfs  0.000 af   Outflow=0.22 cfs  0.228 af

Total Runoff Area = 13.767 ac   Runoff Volume = 1.526 af   Average Runoff Depth = 1.33"
83.08% Pervious = 11.438 ac     16.92% Impervious = 2.329 ac
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Time span=0.00‐36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN

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

Runoff Area=2.676 ac   28.52% Impervious   Runoff Depth=1.88"Subcatchment 1S: 1S
   Flow Length=433'   Slope=0.1122 '/'   Tc=9.5 min   CN=55   Runoff=4.79 cfs  0.419 af

Runoff Area=1.733 ac   40.07% Impervious   Runoff Depth=2.61"Subcatchment 2S: 2S
   Flow Length=449'   Slope=0.0510 '/'   Tc=11.9 min   CN=63   Runoff=4.26 cfs  0.377 af

Runoff Area=1.103 ac   52.35% Impervious   Runoff Depth=3.30"Subcatchment 3S: 3S
   Flow Length=319'   Slope=0.0594 '/'   Tc=7.0 min   CN=70   Runoff=4.11 cfs  0.303 af

Runoff Area=8.255 ac   3.56% Impervious   Runoff Depth=1.62"Subcatchment 4S: 4S
   Flow Length=1,786'   Slope=0.1191 '/'   Tc=31.0 min   CN=52   Runoff=7.71 cfs  1.116 af

   Inflow=7.71 cfs  1.116 afReach OP‐1: OP‐1
   Outflow=7.71 cfs  1.116 af

Peak Elev=239.40'   Inflow=4.79 cfs  0.419 afPond 7P: CB100
15.0"  Round Culvert  n=0.013  L=36.0'  S=0.0056 '/'   Outflow=4.79 cfs  0.419 af

Peak Elev=239.13'  Storage=16,437 cf   Inflow=8.99 cfs  0.797 afPond DV 1P: Infiltration Basin A
   Discarded=0.69 cfs  0.797 af   Primary=0.00 cfs  0.000 af   Outflow=0.69 cfs  0.797 af

Peak Elev=238.52'  Storage=6,557 cf   Inflow=4.11 cfs  0.303 afPond DV 2P: Infiltration Basin B
   Discarded=0.26 cfs  0.303 af   Primary=0.00 cfs  0.000 af   Outflow=0.26 cfs  0.303 af

Total Runoff Area = 13.767 ac   Runoff Volume = 2.215 af   Average Runoff Depth = 1.93"
83.08% Pervious = 11.438 ac     16.92% Impervious = 2.329 ac



Section 2.1: Post-Developed Conditions 
10-year Storm – Full Summary 
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Summary for Subcatchment 1S: 1S

Runoff = 1.41 cfs @  12.17 hrs,  Volume= 0.161 af,  Depth= 0.72"
     Routed to Pond 7P : CB100

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  10‐YR Rainfall=4.45"

Area (ac) CN Description

0.431 98 Paved parking HSG A
0.362 30 Woods, Good HSG A
0.036 98 Paved parking HSG B
0.296 98 Roofs HSG A
1.487 39 >75% Grass cover, Good HSG A
0.064 61 >75% Grass cover, Good HSG B
2.676 55 Weighted Average
1.913 71.48% Pervious Area
0.763 28.52% Impervious Area

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

9.5 433 0.1122 0.76 Lag/CN Method, 

Subcatchment 1S: 1S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR Rainfall=4.45"

Runoff Area=2.676 ac
Runoff Volume=0.161 af

Runoff Depth=0.72"
Flow Length=433'

Slope=0.1122 '/'
Tc=9.5 min

CN=55

1.41 cfs
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Summary for Subcatchment 2S: 2S

Runoff = 1.75 cfs @  12.18 hrs,  Volume= 0.169 af,  Depth= 1.17"
     Routed to Pond DV 1P : Infiltration Basin A

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  10‐YR Rainfall=4.45"

Area (ac) CN Description

0.436 98 Paved parking HSG A
0.027 98 Paved parking HSG B
0.231 98 Roofs HSG A
0.986 39 >75% Grass cover, Good HSG A
0.052 61 >75% Grass cover, Good HSG B
1.733 63 Weighted Average
1.039 59.93% Pervious Area
0.695 40.07% Impervious Area

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

11.9 449 0.0510 0.63 Lag/CN Method, 

Subcatchment 2S: 2S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR Rainfall=4.45"

Runoff Area=1.733 ac
Runoff Volume=0.169 af

Runoff Depth=1.17"
Flow Length=449'

Slope=0.0510 '/'
Tc=11.9 min

CN=63

1.75 cfs
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Summary for Subcatchment 3S: 3S

Runoff = 1.98 cfs @  12.11 hrs,  Volume= 0.151 af,  Depth= 1.64"
     Routed to Pond DV 2P : Infiltration Basin B

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  10‐YR Rainfall=4.45"

Area (ac) CN Description

0.225 98 Paved parking HSG A
0.001 76 Gravel roads HSG A
0.352 98 Roofs HSG A
0.520 39 >75% Grass cover, Good HSG A
0.005 61 >75% Grass cover, Good HSG B
1.103 70 Weighted Average
0.526 47.65% Pervious Area
0.577 52.35% Impervious Area

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

7.0 319 0.0594 0.76 Lag/CN Method, 

Subcatchment 3S: 3S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR Rainfall=4.45"

Runoff Area=1.103 ac
Runoff Volume=0.151 af

Runoff Depth=1.64"
Flow Length=319'

Slope=0.0594 '/'
Tc=7.0 min

CN=70

1.98 cfs
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Summary for Subcatchment 4S: 4S

Runoff = 2.02 cfs @  12.58 hrs,  Volume= 0.394 af,  Depth= 0.57"
     Routed to Reach OP‐1 : OP‐1

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  10‐YR Rainfall=4.45"

Area (ac) CN Description

0.974 55 Woods, Good HSG B
2.698 70 Woods, Good HSG C
2.577 30 Woods, Good HSG A
0.083 98 Water Surface HSG A
0.061 98 Water Surface HSG C
0.130 76 Gravel roads HSG A
0.150 98 Roofs HSG A
1.145 39 >75% Grass cover, Good HSG A
0.397 61 >75% Grass cover, Good HSG B
0.039 74 >75% Grass cover, Good HSG C
8.255 52 Weighted Average
7.961 96.44% Pervious Area
0.294 3.56% Impervious Area

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

31.0 1,786 0.1191 0.96 Lag/CN Method, 

Subcatchment 4S: 4S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-YR Rainfall=4.45"

Runoff Area=8.255 ac
Runoff Volume=0.394 af

Runoff Depth=0.57"
Flow Length=1,786'

Slope=0.1191 '/'
Tc=31.0 min

CN=52

2.02 cfs
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Summary for Reach OP‐1: OP‐1

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

Inflow Area = 13.767 ac, 16.92% Impervious,  Inflow Depth =  0.34"    for  10‐YR event
Inflow = 2.02 cfs @  12.58 hrs,  Volume= 0.394 af
Outflow = 2.02 cfs @  12.58 hrs,  Volume= 0.394 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn‐Stor‐Ind method, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs

Reach OP‐1: OP‐1

Inflow
Outflow
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Summary for Pond 7P: CB100

Inflow Area = 2.676 ac, 28.52% Impervious,  Inflow Depth =  0.72"    for  10‐YR event
Inflow = 1.41 cfs @  12.17 hrs,  Volume= 0.161 af
Outflow = 1.41 cfs @  12.17 hrs,  Volume= 0.161 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.41 cfs @  12.17 hrs,  Volume= 0.161 af
     Routed to Pond DV 1P : Infiltration Basin A

Routing by Dyn‐Stor‐Ind method, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Peak Elev= 238.40' @ 12.17 hrs
Flood Elev= 241.00'

Device Routing      Invert Outlet Devices
#1 Primary 237.70' 15.0"  Round Culvert   L= 36.0'   CPP, projecting, no headwall,  Ke= 0.900   

Inlet / Outlet Invert= 237.70' / 237.50'   S= 0.0056 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.40 cfs @ 12.17 hrs  HW=238.40'  TW=237.19'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.40 cfs @ 2.89 fps)

Pond 7P: CB100

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond DV 1P: Infiltration Basin A

Inflow Area = 4.410 ac, 33.06% Impervious,  Inflow Depth =  0.90"    for  10‐YR event
Inflow = 3.15 cfs @  12.18 hrs,  Volume= 0.330 af
Outflow = 0.48 cfs @  13.60 hrs,  Volume= 0.330 af,  Atten= 85%,  Lag= 85.5 min
Discarded = 0.48 cfs @  13.60 hrs,  Volume= 0.330 af
Primary = 0.00 cfs @  0.00 hrs,  Volume= 0.000 af
     Routed to Reach OP‐1 : OP‐1

Routing by Dyn‐Stor‐Ind method, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Peak Elev= 237.70' @ 13.60 hrs   Surf.Area= 6,978 sf   Storage= 4,394 cf
Flood Elev= 241.00'   Surf.Area= 14,250 sf   Storage= 38,894 cf

Plug‐Flow detention time= 89.3 min calculated for 0.330 af (100% of inflow)
Center‐of‐Mass det. time= 89.3 min ( 982.9 ‐ 893.7 )

Volume Invert Avail.Storage Storage Description
#1 237.00' 38,894 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq‐ft) (feet) (cubic‐feet) (cubic‐feet) (sq‐ft)

237.00 5,626 356.9 0 0 5,626
238.00 7,606 396.5 6,591 6,591 8,030
240.00 11,830 466.6 19,281 25,872 12,921
241.00 14,250 502.0 13,021 38,894 15,693

Device Routing      Invert Outlet Devices
#1 Discarded 237.00' 3.000 in/hr Exfiltration (Hinckley) over Surface area     Phase‐In= 0.01'   
#2 Primary 240.00' 10.0' long  x 4.0' 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  3.50  4.00  
4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  2.72  2.73  2.76  2.79 
2.88  3.07  3.32   

Discarded OutFlow  Max=0.48 cfs @ 13.60 hrs  HW=237.70'   (Free Discharge)
1=Exfiltration (Hinckley)  (Exfiltration Controls 0.48 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=237.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad‐Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond DV 1P: Infiltration Basin A
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Summary for Pond DV 2P: Infiltration Basin B

Inflow Area = 1.103 ac, 52.35% Impervious,  Inflow Depth =  1.64"    for  10‐YR event
Inflow = 1.98 cfs @  12.11 hrs,  Volume= 0.151 af
Outflow = 0.18 cfs @  13.70 hrs,  Volume= 0.151 af,  Atten= 91%,  Lag= 95.5 min
Discarded = 0.18 cfs @  13.70 hrs,  Volume= 0.151 af
Primary = 0.00 cfs @  0.00 hrs,  Volume= 0.000 af
     Routed to Reach OP‐1 : OP‐1

Routing by Dyn‐Stor‐Ind method, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Peak Elev= 237.29' @ 13.70 hrs   Surf.Area= 2,592 sf   Storage= 2,684 cf
Flood Elev= 240.00'   Surf.Area= 5,329 sf   Storage= 13,219 cf

Plug‐Flow detention time= 162.3 min calculated for 0.151 af (100% of inflow)
Center‐of‐Mass det. time= 162.2 min ( 1,017.3 ‐ 855.1 )

Volume Invert Avail.Storage Storage Description
#1 236.00' 13,219 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq‐ft) (feet) (cubic‐feet) (cubic‐feet) (sq‐ft)

236.00 1,598 224.9 0 0 1,598
238.00 3,237 316.7 4,740 4,740 5,591
240.00 5,329 380.2 8,480 13,219 9,181

Device Routing      Invert Outlet Devices
#1 Discarded 236.00' 3.000 in/hr Exfiltration (Hinckley) over Surface area     Phase‐In= 0.01'   
#2 Primary 239.00' 5.0' long  x 4.0' 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  3.50  4.00  
4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  2.72  2.73  2.76  2.79 
2.88  3.07  3.32   

Discarded OutFlow  Max=0.18 cfs @ 13.70 hrs  HW=237.29'   (Free Discharge)
1=Exfiltration (Hinckley)  (Exfiltration Controls 0.18 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=236.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad‐Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond DV 2P: Infiltration Basin B
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25-year Storm – Full Summary 
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Summary for Subcatchment 1S: 1S

Runoff = 3.04 cfs @  12.15 hrs,  Volume= 0.286 af,  Depth= 1.28"
     Routed to Pond 7P : CB100

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  25‐YR Rainfall=5.58"

Area (ac) CN Description

0.431 98 Paved parking HSG A
0.362 30 Woods, Good HSG A
0.036 98 Paved parking HSG B
0.296 98 Roofs HSG A
1.487 39 >75% Grass cover, Good HSG A
0.064 61 >75% Grass cover, Good HSG B
2.676 55 Weighted Average
1.913 71.48% Pervious Area
0.763 28.52% Impervious Area

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

9.5 433 0.1122 0.76 Lag/CN Method, 

Subcatchment 1S: 1S

Runoff

Hydrograph
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25-YR Rainfall=5.58"

Runoff Area=2.676 ac
Runoff Volume=0.286 af

Runoff Depth=1.28"
Flow Length=433'

Slope=0.1122 '/'
Tc=9.5 min

CN=55
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Summary for Subcatchment 2S: 2S

Runoff = 3.00 cfs @  12.18 hrs,  Volume= 0.273 af,  Depth= 1.89"
     Routed to Pond DV 1P : Infiltration Basin A

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  25‐YR Rainfall=5.58"

Area (ac) CN Description

0.436 98 Paved parking HSG A
0.027 98 Paved parking HSG B
0.231 98 Roofs HSG A
0.986 39 >75% Grass cover, Good HSG A
0.052 61 >75% Grass cover, Good HSG B
1.733 63 Weighted Average
1.039 59.93% Pervious Area
0.695 40.07% Impervious Area

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

11.9 449 0.0510 0.63 Lag/CN Method, 

Subcatchment 2S: 2S

Runoff

Hydrograph
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Type III 24-hr
25-YR Rainfall=5.58"

Runoff Area=1.733 ac
Runoff Volume=0.273 af

Runoff Depth=1.89"
Flow Length=449'

Slope=0.0510 '/'
Tc=11.9 min

CN=63

3.00 cfs
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Summary for Subcatchment 3S: 3S

Runoff = 3.06 cfs @  12.10 hrs,  Volume= 0.228 af,  Depth= 2.48"
     Routed to Pond DV 2P : Infiltration Basin B

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  25‐YR Rainfall=5.58"

Area (ac) CN Description

0.225 98 Paved parking HSG A
0.001 76 Gravel roads HSG A
0.352 98 Roofs HSG A
0.520 39 >75% Grass cover, Good HSG A
0.005 61 >75% Grass cover, Good HSG B
1.103 70 Weighted Average
0.526 47.65% Pervious Area
0.577 52.35% Impervious Area

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

7.0 319 0.0594 0.76 Lag/CN Method, 

Subcatchment 3S: 3S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-YR Rainfall=5.58"

Runoff Area=1.103 ac
Runoff Volume=0.228 af

Runoff Depth=2.48"
Flow Length=319'

Slope=0.0594 '/'
Tc=7.0 min

CN=70

3.06 cfs
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Summary for Subcatchment 4S: 4S

Runoff = 4.67 cfs @  12.53 hrs,  Volume= 0.740 af,  Depth= 1.08"
     Routed to Reach OP‐1 : OP‐1

Runoff by SCS TR‐20 method, UH=SCS, Weighted‐CN, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Type III 24‐hr  25‐YR Rainfall=5.58"

Area (ac) CN Description

0.974 55 Woods, Good HSG B
2.698 70 Woods, Good HSG C
2.577 30 Woods, Good HSG A
0.083 98 Water Surface HSG A
0.061 98 Water Surface HSG C
0.130 76 Gravel roads HSG A
0.150 98 Roofs HSG A
1.145 39 >75% Grass cover, Good HSG A
0.397 61 >75% Grass cover, Good HSG B
0.039 74 >75% Grass cover, Good HSG C
8.255 52 Weighted Average
7.961 96.44% Pervious Area
0.294 3.56% Impervious Area

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

31.0 1,786 0.1191 0.96 Lag/CN Method, 

Subcatchment 4S: 4S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-YR Rainfall=5.58"

Runoff Area=8.255 ac
Runoff Volume=0.740 af

Runoff Depth=1.08"
Flow Length=1,786'

Slope=0.1191 '/'
Tc=31.0 min

CN=52

4.67 cfs
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Summary for Reach OP‐1: OP‐1

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

Inflow Area = 13.767 ac, 16.92% Impervious,  Inflow Depth =  0.64"    for  25‐YR event
Inflow = 4.67 cfs @  12.53 hrs,  Volume= 0.740 af
Outflow = 4.67 cfs @  12.53 hrs,  Volume= 0.740 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn‐Stor‐Ind method, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs

Reach OP‐1: OP‐1

Inflow
Outflow

Hydrograph
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Summary for Pond 7P: CB100

Inflow Area = 2.676 ac, 28.52% Impervious,  Inflow Depth =  1.28"    for  25‐YR event
Inflow = 3.04 cfs @  12.15 hrs,  Volume= 0.286 af
Outflow = 3.04 cfs @  12.15 hrs,  Volume= 0.286 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.04 cfs @  12.15 hrs,  Volume= 0.286 af
     Routed to Pond DV 1P : Infiltration Basin A

Routing by Dyn‐Stor‐Ind method, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Peak Elev= 238.82' @ 12.15 hrs
Flood Elev= 241.00'

Device Routing      Invert Outlet Devices
#1 Primary 237.70' 15.0"  Round Culvert   L= 36.0'   CPP, projecting, no headwall,  Ke= 0.900   

Inlet / Outlet Invert= 237.70' / 237.50'   S= 0.0056 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.04 cfs @ 12.15 hrs  HW=238.82'  TW=237.44'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.04 cfs @ 3.46 fps)

Pond 7P: CB100

Inflow
Primary

Hydrograph
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Inflow Area=2.676 ac
Peak Elev=238.82'

15.0"
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n=0.013
L=36.0'

S=0.0056 '/'
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Summary for Pond DV 1P: Infiltration Basin A

Inflow Area = 4.410 ac, 33.06% Impervious,  Inflow Depth =  1.52"    for  25‐YR event
Inflow = 6.01 cfs @  12.16 hrs,  Volume= 0.559 af
Outflow = 0.59 cfs @  14.45 hrs,  Volume= 0.559 af,  Atten= 90%,  Lag= 137.0 min
Discarded = 0.59 cfs @  14.45 hrs,  Volume= 0.559 af
Primary = 0.00 cfs @  0.00 hrs,  Volume= 0.000 af
     Routed to Reach OP‐1 : OP‐1

Routing by Dyn‐Stor‐Ind method, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Peak Elev= 238.43' @ 14.45 hrs   Surf.Area= 8,438 sf   Storage= 10,047 cf
Flood Elev= 241.00'   Surf.Area= 14,250 sf   Storage= 38,894 cf

Plug‐Flow detention time= 195.2 min calculated for 0.559 af (100% of inflow)
Center‐of‐Mass det. time= 195.1 min ( 1,070.9 ‐ 875.8 )

Volume Invert Avail.Storage Storage Description
#1 237.00' 38,894 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq‐ft) (feet) (cubic‐feet) (cubic‐feet) (sq‐ft)

237.00 5,626 356.9 0 0 5,626
238.00 7,606 396.5 6,591 6,591 8,030
240.00 11,830 466.6 19,281 25,872 12,921
241.00 14,250 502.0 13,021 38,894 15,693

Device Routing      Invert Outlet Devices
#1 Discarded 237.00' 3.000 in/hr Exfiltration (Hinckley) over Surface area     Phase‐In= 0.01'   
#2 Primary 240.00' 10.0' long  x 4.0' 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  3.50  4.00  
4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  2.72  2.73  2.76  2.79 
2.88  3.07  3.32   

Discarded OutFlow  Max=0.59 cfs @ 14.45 hrs  HW=238.43'   (Free Discharge)
1=Exfiltration (Hinckley)  (Exfiltration Controls 0.59 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=237.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad‐Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond DV 2P: Infiltration Basin B

Inflow Area = 1.103 ac, 52.35% Impervious,  Inflow Depth =  2.48"    for  25‐YR event
Inflow = 3.06 cfs @  12.10 hrs,  Volume= 0.228 af
Outflow = 0.22 cfs @  14.05 hrs,  Volume= 0.228 af,  Atten= 93%,  Lag= 116.7 min
Discarded = 0.22 cfs @  14.05 hrs,  Volume= 0.228 af
Primary = 0.00 cfs @  0.00 hrs,  Volume= 0.000 af
     Routed to Reach OP‐1 : OP‐1

Routing by Dyn‐Stor‐Ind method, Time Span= 0.00‐36.00 hrs, dt= 0.01 hrs
Peak Elev= 237.95' @ 14.05 hrs   Surf.Area= 3,192 sf   Storage= 4,589 cf
Flood Elev= 240.00'   Surf.Area= 5,329 sf   Storage= 13,219 cf

Plug‐Flow detention time= 239.6 min calculated for 0.227 af (100% of inflow)
Center‐of‐Mass det. time= 239.6 min ( 1,082.4 ‐ 842.8 )

Volume Invert Avail.Storage Storage Description
#1 236.00' 13,219 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq‐ft) (feet) (cubic‐feet) (cubic‐feet) (sq‐ft)

236.00 1,598 224.9 0 0 1,598
238.00 3,237 316.7 4,740 4,740 5,591
240.00 5,329 380.2 8,480 13,219 9,181

Device Routing      Invert Outlet Devices
#1 Discarded 236.00' 3.000 in/hr Exfiltration (Hinckley) over Surface area     Phase‐In= 0.01'   
#2 Primary 239.00' 5.0' long  x 4.0' 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  3.50  4.00  
4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  2.72  2.73  2.76  2.79 
2.88  3.07  3.32   

Discarded OutFlow  Max=0.22 cfs @ 14.05 hrs  HW=237.95'   (Free Discharge)
1=Exfiltration (Hinckley)  (Exfiltration Controls 0.22 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=236.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad‐Crested Rectangular Weir  ( Controls 0.00 cfs)
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Section 3.0: Drainage Area Plans 
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