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Introduction 
 
This project is a proposed 6-unit residential multi-family development located on 
Elm Street in Boscawen, NH.  The property includes 0.32 acres in Concord 
identified as Tax lot 35-1 on map 15P and 4.72 acres in Boscawen identified as 
Tax lot 63-2 on map and has a total property area of approximately 5.02 acres.  
The property is zoned Agricultural-Residential (A-R) and is in a transitional area of 
Town from urban to rural.  The land is currently undeveloped and wooded.   
 
The project construction includes building three separate duplex buildings with 
garages, approximately 600 feet of common drive, parking, municipal sewer and 
water, underground utilities, landscaping, and other ancillary site improvements.  
Drainage will be routed through two detention ponds and ultimately to the existing 
seasonal stream that runs through the property.  The total area of disturbance 
necessary to build the project is approximately 70,500 s.f.  The total area of 
wetland impact is approximately 1,200 s.f.   
 
 
Existing Conditions 
 
The property includes land in Concord and Boscawen, is located on north side of 
Elm Street, and has an area of approximately 5.02 acres.  The parcel is a “flag lot” 
with approximately 93.25’ of frontage extending back approximately 160.0’ to the 
back developable area of the property.  It is bounded on the north and west by 
large residential properties and on the south and east by more dense residential 
properties.  The site is undeveloped and wooded.  
 
The property has slopes that range from 4% to 12% and has a seasonal stream 
that bisects the property running from the northwest corner to the southeast 
corners of the property.  There are jurisdictional wetlands that surround the 
perennial stream and cover almost one-acre of the property.  This drainageway 
and the associated watershed area extend northerly behind the site on wooded 
land with an average slope of 12%.     
 
The soil in the front of the property is mapped on the NRCS web soil survey as a 
Boscawen fine sandy loam soil (220B) and in the rear northerly portion of the 
property as a Millsite-Woodstock-Henniker complex (480D).  The Boscawen is 
classified as a hydrologic soil group “A” soil with deep, well to excessively well 
drained sands or gravel.   The Millsite-Woodstock-Henniker is classified as a 
hydrologic soil group “B” soil with moderately deep and moderately drained soils 
with fine to coarse textures.  Because there are moderately well to excessively 
drained soils in the watershed that encompass the site, the stormwater runoff 
estimated flows are proportionably lower than if there were less favorable soils.         
 
The total watershed area studied is approximately 17.6 acres in size.  This area is 
concentrated in the perennial stream as noted above to a single design node at 
the southeasterly property line.  The watershed includes several residential lots to 
the west of the property and the wooded land behind the property.   
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Proposed development  
 
As noted above this project is a 6-unit residential multi-family development.  The 
proposed construction consists of constructing a new shared driveway 
approximately 600 feet long to provide access to and parking for the duplexes.  
The homes will be served by municipal sewer and water, and underground utilities.  
Construction also include a closed drainage system, lighting, landscaping, and 
other associated improvements.       
 
The driveway grade slopes down from Elm Street to the stream crossing which is 
approximately 150 feet from Elm, and then slopes up approximately 13 feet to the 
end.  A hammerhead turnaround will be constructed at the end for emergency 
vehicles.  The driveway will be 22 feet wide to the second building and then narrow 
to 18 feet wide for the last 100 feet to the last house.  The drainage will be routed 
through open grass drainage swales with several cross-culverts as needed.      
 
The stormwater for the site will be treated by several methods.  The stormwater 
runoff from the roofs will be routed into a stone drip-line trench which is designed 
to infiltrate into the underlying soils and sized to hold the 50-year storm.  
Stormwater runoff from the paved driveway is routed the detention basins where 
possible; it was not possible to route approximately 180 feet of the driveway 
through the low point to the basins.  The basins are designed to temporarily store 
peak flows during peak storm events such that post-development flows will be 
equal to or less than pre-development flows.     
 
 
Design methodology 
 
The drainage analysis in this study was completed using HydroCad Version 10.0, 
a stormwater modeling program utilizing TR-20 and TR-55 methodology.  This 
program performs both the hydrologic computations for determination of runoff 
flows, and the hydraulic calculations for pipe, ditch, and pond design.  Calculations 
were performed for 2, 10, 25, and 50-year return frequency storms as is required 
by the Town.  Precipitation estimates were taken from the Northeast Regional 
Climate Center extreme precipitation tables.  The following design parameters 
were used: 
 
Rainfall distribution: Type III 
2-year storm rainfall: 2.79 inches 
10-year storm rainfall: 4.07 inches 
25-year storm rainfall: 5.06 inches 
50-year storm rainfall: 5.97 inches 
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Design analysis 
 
Peak runoff flows have been evaluated in this study to insure that post-
development flows do not exceed pre-development flows.  Mitigation for increased 
flows has been provided by using the proposed detention basins as previously 
described. The stormwater runoff has been modeled to the design nodes as 
shown on the drainage area maps.  The peak flows are shown in the 
accompanying table on the next page: 
 
 

Storm event 
 

Design Node Pre-development 
Flows (cfs) 

Post-development 
Flows (cfs) 

2-Year Pre Subcatch 1 
Post Link 1 

0.2 0.2 

10-year Pre Subcatch 1 
Post Link 1 

1.7 1.6 

25-Year Pre Subcatch 1 
Post Link 1 

4.5 4.2 

50-year Pre Subcatch 1 
Post Link 1 

7.8 7.4 

 
It can be seen that the post-development stormwater runoff flows are less than the 
pre-development stormwater flows in all peak storm events.  Any slight increase is 
modest in relation to the land area being analyzed, and within the tolerance of the 
calculations performed, such that these differences cannot be accurately 
measured.  The drainage calculations therefore demonstrate that there is no 
increase in stormwater runoff due to the development.       
 
 
Stormwater Treatment 
 
Stormwater treatment is provided to reduce pollutants and sediment from 
discharging into downstream public waters.  Two best management practices are 
included to provide treatment.  There are several flat grass swales that will reduce 
velocities and promote pollutant removal through settling and biological uptake or 
decomposition.  The grass swales will provide pre-treatment for the stormwater.  
The detention basins will further reduce sediment and promote pollutant removal 
through detaining and settling stormwater flows.     
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Erosion Control Measures 
 
As the disturbance of this site is greater than 50,000 s.f., the contractor will be 
required to file a Notice of Intent (NOI) with the EPA and prepare a Stormwater 
Pollution Prevention Plan (SWPPP).  The plans show minimum erosion control 
best management practices that should be followed during construction and may 
need to be supplemented as necessary to comply with the latest NHDES and 
USEPA standards.  
 
Minimum erosion control practices include the following: 
 

• Construction gravel entrance 
• Silt fence  
• Stone check dams 
• Slope matting 

  
 



120 Elm Street, Boscawen, NH 
DRAINAGE REPORT 

 
 
 
 
 
 
 
 
 
 
 

GIS Vicinity Map  
(Granit 1:3247) 
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Map Unit Legend

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

220B Boscawen fine sandy loam, 3 
to 8 percent slopes

4.6 26.8%

480D Millsite-Woodstock-Henniker 
complex, 15 to 25 percent 
slopes, very stony

12.6 73.2%

Totals for Area of Interest 17.2 100.0%
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Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Metadata for Point
Smoothing Yes

State New Hampshire
Location New Hampshire, United States
Latitude 43.280 degrees North

Longitude 71.612 degrees West
Elevation 120 feet
Date/Time Tue Nov 04 2025 10:02:50 GMT-0500 (Eastern Standard

Time)

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.40 0.49 0.65 0.81 1.02 1yr 0.70 0.98 1.18 1.48 1.87 2.36 2.55 1yr 2.09 2.45 2.89 3.58 4.10 1yr

2yr 0.31 0.48 0.60 0.79 1.00 1.25 2yr 0.86 1.15 1.45 1.80 2.24 2.79 3.11 2yr 2.47 2.99 3.47 4.15 4.74 2yr

5yr 0.37 0.58 0.73 0.98 1.25 1.58 5yr 1.08 1.45 1.83 2.27 2.81 3.46 3.93 5yr 3.06 3.78 4.38 5.14 5.85 5yr

10yr 0.42 0.66 0.84 1.14 1.48 1.89 10yr 1.28 1.73 2.19 2.71 3.34 4.07 4.70 10yr 3.60 4.52 5.22 6.05 6.85 10yr

25yr 0.50 0.80 1.01 1.40 1.85 2.38 25yr 1.60 2.19 2.76 3.42 4.18 5.06 5.95 25yr 4.47 5.72 6.58 7.50 8.45 25yr

50yr 0.57 0.91 1.17 1.63 2.20 2.84 50yr 1.90 2.61 3.29 4.07 4.96 5.96 7.12 50yr 5.28 6.84 7.85 8.83 9.90 50yr

100yr 0.65 1.05 1.35 1.91 2.61 3.39 100yr 2.25 3.11 3.94 4.86 5.89 7.03 8.51 100yr 6.23 8.19 9.36 10.40 11.61 100yr

200yr 0.75 1.21 1.57 2.25 3.10 4.04 200yr 2.67 3.72 4.70 5.79 6.98 8.30 10.19 200yr 7.35 9.80 11.17 12.25 13.62 200yr

500yr 0.89 1.47 1.92 2.78 3.89 5.09 500yr 3.36 4.71 5.93 7.29 8.76 10.35 12.93 500yr 9.16 12.44 14.12 15.22 16.83 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.23 0.35 0.43 0.58 0.71 0.88 1yr 0.61 0.87 1.00 1.35 1.58 1.96 2.38 1yr 1.74 2.28 2.63 3.23 3.78 1yr

2yr 0.30 0.47 0.57 0.78 0.96 1.14 2yr 0.83 1.12 1.30 1.72 2.20 2.72 3.02 2yr 2.40 2.90 3.37 4.03 4.62 2yr

5yr 0.34 0.53 0.65 0.90 1.14 1.36 5yr 0.99 1.33 1.53 1.99 2.57 3.24 3.64 5yr 2.87 3.50 4.06 4.79 5.46 5yr

10yr 0.38 0.58 0.72 1.00 1.29 1.53 10yr 1.12 1.50 1.73 2.22 2.88 3.71 4.20 10yr 3.28 4.04 4.67 5.45 6.20 10yr

25yr 0.43 0.65 0.81 1.16 1.53 1.80 25yr 1.32 1.76 2.03 2.57 3.35 4.44 5.06 25yr 3.93 4.86 5.60 6.48 7.32 25yr

50yr 0.47 0.72 0.90 1.29 1.73 2.02 50yr 1.50 1.97 2.29 2.88 3.75 5.09 5.82 50yr 4.51 5.59 6.43 7.38 8.32 50yr

100yr 0.52 0.79 0.99 1.43 1.97 2.27 100yr 1.70 2.22 2.59 3.21 4.21 5.85 6.71 100yr 5.18 6.45 7.40 8.41 9.45 100yr

200yr 0.58 0.87 1.10 1.59 2.22 2.55 200yr 1.92 2.49 2.92 3.60 4.73 6.75 7.74 200yr 5.97 7.44 8.50 9.62 10.72 200yr

500yr 0.66 0.99 1.27 1.84 2.62 2.95 500yr 2.26 2.88 3.42 4.18 5.52 8.15 9.37 500yr 7.21 9.01 10.20 11.49 12.69 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.29 0.44 0.54 0.73 0.90 1.09 1yr 0.78 1.07 1.21 1.59 1.96 2.54 2.75 1yr 2.25 2.64 3.14 3.85 4.38 1yr

2yr 0.33 0.51 0.62 0.84 1.04 1.24 2yr 0.90 1.22 1.41 1.84 2.34 2.87 3.22 2yr 2.54 3.10 3.60 4.28 4.92 2yr

5yr 0.41 0.63 0.78 1.07 1.37 1.62 5yr 1.18 1.58 1.83 2.35 2.97 3.69 4.24 5yr 3.26 4.07 4.72 5.48 6.24 5yr

10yr 0.49 0.76 0.94 1.31 1.69 1.98 10yr 1.46 1.94 2.23 2.79 3.53 4.45 5.22 10yr 3.94 5.02 5.82 6.61 7.52 10yr

25yr 0.64 0.97 1.21 1.72 2.26 2.63 25yr 1.95 2.57 2.92 3.55 4.45 5.71 6.88 25yr 5.05 6.62 7.67 8.48 9.61 25yr

50yr 0.77 1.17 1.45 2.09 2.82 3.26 50yr 2.43 3.19 3.58 4.27 5.32 6.89 8.49 50yr 6.10 8.17 9.44 10.24 11.58 50yr

100yr 0.94 1.41 1.77 2.56 3.51 4.04 100yr 3.03 3.95 4.39 5.12 6.36 8.33 10.48 100yr 7.37 10.08 11.64 12.37 13.96 100yr

200yr 1.14 1.71 2.17 3.14 4.38 5.02 200yr 3.78 4.91 5.39 6.15 7.60 10.05 12.94 200yr 8.90 12.44 14.38 14.94 16.83 200yr

500yr 1.49 2.21 2.84 4.13 5.88 6.71 500yr 5.07 6.56 7.09 7.85 9.64 12.91 17.09 500yr 11.42 16.43 18.98 19.20 21.54 500yr

http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

50,000 54 1/2 acre lots, 25% imp, HSG A  (1S)
6,420 96 Gravel surface, HSG B  (1S)
3,300 98 Paved roads w/curbs & sewers, HSG A  (1S)
2,800 98 Roofs, HSG B  (1S)

133,112 30 Woods, Good, HSG A  (1S)
571,110 55 Woods, Good, HSG B  (1S)
766,742 51 TOTAL AREA
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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=766,742 sf   2.43% Impervious   Runoff Depth>0.05"Subcatchment 1S: 17.6 acres
   Flow Length=1,635'   Tc=60.8 min   CN=51   Runoff=0.17 cfs  3,150 cf

Total Runoff Area = 766,742 sf   Runoff Volume = 3,150 cf   Average Runoff Depth = 0.05"
97.57% Pervious = 748,142 sf     2.43% Impervious = 18,600 sf
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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=766,742 sf   2.43% Impervious   Runoff Depth>0.32"Subcatchment 1S: 17.6 acres
   Flow Length=1,635'   Tc=60.8 min   CN=51   Runoff=1.74 cfs  20,471 cf

Total Runoff Area = 766,742 sf   Runoff Volume = 20,471 cf   Average Runoff Depth = 0.32"
97.57% Pervious = 748,142 sf     2.43% Impervious = 18,600 sf
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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=766,742 sf   2.43% Impervious   Runoff Depth>0.65"Subcatchment 1S: 17.6 acres
   Flow Length=1,635'   Tc=60.8 min   CN=51   Runoff=4.46 cfs  41,836 cf

Total Runoff Area = 766,742 sf   Runoff Volume = 41,836 cf   Average Runoff Depth = 0.65"
97.57% Pervious = 748,142 sf     2.43% Impervious = 18,600 sf
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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=766,742 sf   2.43% Impervious   Runoff Depth>1.04"Subcatchment 1S: 17.6 acres
   Flow Length=1,635'   Tc=60.8 min   CN=51   Runoff=7.83 cfs  66,224 cf

Total Runoff Area = 766,742 sf   Runoff Volume = 66,224 cf   Average Runoff Depth = 1.04"
97.57% Pervious = 748,142 sf     2.43% Impervious = 18,600 sf
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Summary for Subcatchment 1S: 17.6 acres

Runoff = 1.74 cfs @ 13.13 hrs,  Volume= 20,471 cf,  Depth> 0.32"

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=4.07"

Area (sf) CN Description
50,000 54 1/2 acre lots, 25% imp, HSG A

2,800 98 Roofs, HSG B
3,300 98 Paved roads w/curbs & sewers, HSG A
6,420 96 Gravel surface, HSG B

133,112 30 Woods, Good, HSG A
571,110 55 Woods, Good, HSG B
766,742 51 Weighted Average
748,142 97.57% Pervious Area

18,600 2.43% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.3 100 0.0200 0.04 Sheet Flow, Sheet

Woods: Dense underbrush   n= 0.800   P2= 2.76"
17.3 820 0.1000 0.79 Shallow Concentrated Flow, Overland

Forest w/Heavy Litter   Kv= 2.5 fps
3.2 715 0.0200 3.74 22.42 Channel Flow, stream

Area= 6.0 sf  Perim= 10.0'  r= 0.60'
n= 0.040  Earth, dense weeds

60.8 1,635 Total
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

50,000 54 1/2 acre lots, 25% imp, HSG A  (1S, 6S)
2,510 39 >75% Grass cover, Good, HSG A  (7S)
4,117 30 Brush, Good, HSG A  (1S, 6S)
7,437 96 Gravel surface  (3S, 4S)
1,479 96 Gravel, proposed  (5S)

17,073 39 Lawn proposed, HSG A  (4S, 5S)
6,351 61 Lawn proposed, HSG B  (4S, 5S)
1,316 98 Paved roads Proposed  (1S)

310 98 Paved roads existing  (7S)
11,483 98 Paved roads proposed  (3S, 4S, 5S, 7S)
2,912 98 Paved roads, existing  (6S)

955 98 Paved roads, proposed  (6S)
7,380 98 Roofs  (8S)
2,800 98 Roofs existing  (1S, 4S)

99,107 30 Woods, Good, HSG A  (1S, 4S, 6S, 7S)
508,355 54 Woods, Good, HSG B  (1S)
37,852 55 Woods, Good, HSG B  (3S, 4S)
5,305 61 lawn proposed, HSG B  (3S)

766,742 53 TOTAL AREA
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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=626,907 sf   1.38% Impervious   Runoff Depth>0.05"Subcatchment 1S: W'ly site and off-ste
   Flow Length=1,573'   Tc=60.5 min   CN=51   Runoff=0.14 cfs  2,577 cf

Runoff Area=22,460 sf   4.36% Impervious   Runoff Depth>0.22"Subcatchment 3S: N'ly site
   Flow Length=255'   Tc=9.2 min   CN=60   Runoff=0.06 cfs  415 cf

Runoff Area=45,467 sf   11.17% Impervious   Runoff Depth>0.27"Subcatchment 4S: NE'ly site
   Flow Length=255'   Tc=10.7 min   CN=62   Runoff=0.17 cfs  1,037 cf

Runoff Area=22,989 sf   18.74% Impervious   Runoff Depth>0.13"Subcatchment 5S: site development
   Tc=6.0 min   CN=56   Runoff=0.03 cfs  257 cf

Runoff Area=33,151 sf   30.07% Impervious   Runoff Depth>0.13"Subcatchment 6S: Wly offsite
   Flow Length=280'   Tc=15.0 min   CN=56   Runoff=0.04 cfs  367 cf

Runoff Area=8,388 sf   38.96% Impervious   Runoff Depth>0.20"Subcatchment 7S: E'ly site
   Tc=6.0 min   CN=59   Runoff=0.02 cfs  139 cf

Runoff Area=7,380 sf   100.00% Impervious   Runoff Depth>2.40"Subcatchment 8S: Buildings
   Tc=6.0 min   CN=98   Runoff=0.45 cfs  1,474 cf

Avg. Flow Depth=0.05'   Max Vel=1.02 fps   Inflow=0.06 cfs  415 cfReach 2R: Road ditch
n=0.025   L=210.0'   S=0.0171 '/'   Capacity=15.64 cfs   Outflow=0.06 cfs  411 cf

Peak Elev=394.02'   Inflow=0.06 cfs  415 cfPond 1P: Culvert 3
12.0"  Round Culvert  n=0.010  L=40.0'  S=0.0100 '/'   Outflow=0.06 cfs  415 cf

Peak Elev=388.23'   Inflow=0.22 cfs  1,448 cfPond 2P: Culvert 2
12.0"  Round Culvert  n=0.010  L=44.0'  S=0.0455 '/'   Outflow=0.22 cfs  1,448 cf

Peak Elev=386.89'  Storage=588 cf   Inflow=0.25 cfs  1,705 cfPond 3P: Det Pond 2
   Outflow=0.05 cfs  1,380 cf

Peak Elev=382.12'  Storage=108 cf   Inflow=0.04 cfs  367 cfPond 4P: Det Pond 1
   Outflow=0.01 cfs  295 cf

Peak Elev=380.51'   Inflow=0.20 cfs  4,252 cfPond 5P: Culvert 1
15.0"  Round Culvert  n=0.010  L=40.0'  S=0.0150 '/'   Outflow=0.20 cfs  4,252 cf

Peak Elev=388.17'  Storage=60 cf   Inflow=0.45 cfs  1,474 cfPond 9P: Roof drip-line trench
   Outflow=0.30 cfs  1,474 cf

   Inflow=0.21 cfs  4,390 cfLink 1L: Design node
   Primary=0.21 cfs  4,390 cf

Total Runoff Area = 766,742 sf   Runoff Volume = 6,266 cf   Average Runoff Depth = 0.10"
94.83% Pervious = 727,086 sf     5.17% Impervious = 39,656 sf
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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=626,907 sf   1.38% Impervious   Runoff Depth>0.32"Subcatchment 1S: W'ly site and off-ste
   Flow Length=1,573'   Tc=60.5 min   CN=51   Runoff=1.43 cfs  16,742 cf

Runoff Area=22,460 sf   4.36% Impervious   Runoff Depth>0.71"Subcatchment 3S: N'ly site
   Flow Length=255'   Tc=9.2 min   CN=60   Runoff=0.34 cfs  1,325 cf

Runoff Area=45,467 sf   11.17% Impervious   Runoff Depth>0.81"Subcatchment 4S: NE'ly site
   Flow Length=255'   Tc=10.7 min   CN=62   Runoff=0.78 cfs  3,054 cf

Runoff Area=22,989 sf   18.74% Impervious   Runoff Depth>0.53"Subcatchment 5S: site development
   Tc=6.0 min   CN=56   Runoff=0.24 cfs  1,013 cf

Runoff Area=33,151 sf   30.07% Impervious   Runoff Depth>0.53"Subcatchment 6S: Wly offsite
   Flow Length=280'   Tc=15.0 min   CN=56   Runoff=0.27 cfs  1,453 cf

Runoff Area=8,388 sf   38.96% Impervious   Runoff Depth>0.66"Subcatchment 7S: E'ly site
   Tc=6.0 min   CN=59   Runoff=0.13 cfs  463 cf

Runoff Area=7,380 sf   100.00% Impervious   Runoff Depth>3.57"Subcatchment 8S: Buildings
   Tc=6.0 min   CN=98   Runoff=0.66 cfs  2,196 cf

Avg. Flow Depth=0.14'   Max Vel=1.80 fps   Inflow=0.34 cfs  1,325 cfReach 2R: Road ditch
n=0.025   L=210.0'   S=0.0171 '/'   Capacity=15.64 cfs   Outflow=0.33 cfs  1,319 cf

Peak Elev=394.19'   Inflow=0.34 cfs  1,325 cfPond 1P: Culvert 3
12.0"  Round Culvert  n=0.010  L=40.0'  S=0.0100 '/'   Outflow=0.34 cfs  1,325 cf

Peak Elev=388.54'   Inflow=1.08 cfs  4,373 cfPond 2P: Culvert 2
12.0"  Round Culvert  n=0.010  L=44.0'  S=0.0455 '/'   Outflow=1.08 cfs  4,373 cf

Peak Elev=388.78'  Storage=3,053 cf   Inflow=1.29 cfs  5,386 cfPond 3P: Det Pond 2
   Outflow=0.10 cfs  2,687 cf

Peak Elev=382.57'  Storage=609 cf   Inflow=0.27 cfs  1,453 cfPond 4P: Det Pond 1
   Outflow=0.04 cfs  1,080 cf

Peak Elev=380.90'   Inflow=1.56 cfs  20,509 cfPond 5P: Culvert 1
15.0"  Round Culvert  n=0.010  L=40.0'  S=0.0150 '/'   Outflow=1.56 cfs  20,509 cf

Peak Elev=388.59'  Storage=202 cf   Inflow=0.66 cfs  2,196 cfPond 9P: Roof drip-line trench
   Outflow=0.30 cfs  2,195 cf

   Inflow=1.58 cfs  20,972 cfLink 1L: Design node
   Primary=1.58 cfs  20,972 cf

Total Runoff Area = 766,742 sf   Runoff Volume = 26,245 cf   Average Runoff Depth = 0.41"
94.83% Pervious = 727,086 sf     5.17% Impervious = 39,656 sf
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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=626,907 sf   1.38% Impervious   Runoff Depth>0.65"Subcatchment 1S: W'ly site and off-ste
   Flow Length=1,573'   Tc=60.5 min   CN=51   Runoff=3.67 cfs  34,214 cf

Runoff Area=22,460 sf   4.36% Impervious   Runoff Depth>1.21"Subcatchment 3S: N'ly site
   Flow Length=255'   Tc=9.2 min   CN=60   Runoff=0.64 cfs  2,257 cf

Runoff Area=45,467 sf   11.17% Impervious   Runoff Depth>1.34"Subcatchment 4S: NE'ly site
   Flow Length=255'   Tc=10.7 min   CN=62   Runoff=1.41 cfs  5,064 cf

Runoff Area=22,989 sf   18.74% Impervious   Runoff Depth>0.96"Subcatchment 5S: site development
   Tc=6.0 min   CN=56   Runoff=0.54 cfs  1,838 cf

Runoff Area=33,151 sf   30.07% Impervious   Runoff Depth>0.95"Subcatchment 6S: Wly offsite
   Flow Length=280'   Tc=15.0 min   CN=56   Runoff=0.59 cfs  2,637 cf

Runoff Area=8,388 sf   38.96% Impervious   Runoff Depth>1.14"Subcatchment 7S: E'ly site
   Tc=6.0 min   CN=59   Runoff=0.25 cfs  799 cf

Runoff Area=7,380 sf   100.00% Impervious   Runoff Depth>4.47"Subcatchment 8S: Buildings
   Tc=6.0 min   CN=98   Runoff=0.82 cfs  2,751 cf

Avg. Flow Depth=0.20'   Max Vel=2.19 fps   Inflow=0.64 cfs  2,257 cfReach 2R: Road ditch
n=0.025   L=210.0'   S=0.0171 '/'   Capacity=15.64 cfs   Outflow=0.61 cfs  2,249 cf

Peak Elev=394.30'   Inflow=0.64 cfs  2,257 cfPond 1P: Culvert 3
12.0"  Round Culvert  n=0.010  L=40.0'  S=0.0100 '/'   Outflow=0.64 cfs  2,257 cf

Peak Elev=388.78'   Inflow=1.98 cfs  7,312 cfPond 2P: Culvert 2
12.0"  Round Culvert  n=0.010  L=44.0'  S=0.0455 '/'   Outflow=1.98 cfs  7,312 cf

Peak Elev=389.09'  Storage=3,647 cf   Inflow=2.46 cfs  9,150 cfPond 3P: Det Pond 2
   Outflow=0.80 cfs  5,773 cf

Peak Elev=383.01'  Storage=1,226 cf   Inflow=0.59 cfs  2,637 cfPond 4P: Det Pond 1
   Outflow=0.10 cfs  1,716 cf

Peak Elev=381.42'   Inflow=4.18 cfs  41,703 cfPond 5P: Culvert 1
15.0"  Round Culvert  n=0.010  L=40.0'  S=0.0150 '/'   Outflow=4.18 cfs  41,703 cf

Peak Elev=389.03'  Storage=356 cf   Inflow=0.82 cfs  2,751 cfPond 9P: Roof drip-line trench
   Outflow=0.30 cfs  2,751 cf

   Inflow=4.22 cfs  42,502 cfLink 1L: Design node
   Primary=4.22 cfs  42,502 cf

Total Runoff Area = 766,742 sf   Runoff Volume = 49,559 cf   Average Runoff Depth = 0.78"
94.83% Pervious = 727,086 sf     5.17% Impervious = 39,656 sf
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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=626,907 sf   1.38% Impervious   Runoff Depth>1.04"Subcatchment 1S: W'ly site and off-ste
   Flow Length=1,573'   Tc=60.5 min   CN=51   Runoff=6.44 cfs  54,157 cf

Runoff Area=22,460 sf   4.36% Impervious   Runoff Depth>1.73"Subcatchment 3S: N'ly site
   Flow Length=255'   Tc=9.2 min   CN=60   Runoff=0.96 cfs  3,239 cf

Runoff Area=45,467 sf   11.17% Impervious   Runoff Depth>1.89"Subcatchment 4S: NE'ly site
   Flow Length=255'   Tc=10.7 min   CN=62   Runoff=2.05 cfs  7,159 cf

Runoff Area=22,989 sf   18.74% Impervious   Runoff Depth>1.43"Subcatchment 5S: site development
   Tc=6.0 min   CN=56   Runoff=0.87 cfs  2,733 cf

Runoff Area=33,151 sf   30.07% Impervious   Runoff Depth>1.42"Subcatchment 6S: Wly offsite
   Flow Length=280'   Tc=15.0 min   CN=56   Runoff=0.94 cfs  3,924 cf

Runoff Area=8,388 sf   38.96% Impervious   Runoff Depth>1.65"Subcatchment 7S: E'ly site
   Tc=6.0 min   CN=59   Runoff=0.38 cfs  1,157 cf

Runoff Area=7,380 sf   100.00% Impervious   Runoff Depth>5.30"Subcatchment 8S: Buildings
   Tc=6.0 min   CN=98   Runoff=0.97 cfs  3,261 cf

Avg. Flow Depth=0.25'   Max Vel=2.47 fps   Inflow=0.96 cfs  3,239 cfReach 2R: Road ditch
n=0.025   L=210.0'   S=0.0171 '/'   Capacity=15.64 cfs   Outflow=0.92 cfs  3,230 cf

Peak Elev=394.40'   Inflow=0.96 cfs  3,239 cfPond 1P: Culvert 3
12.0"  Round Culvert  n=0.010  L=40.0'  S=0.0100 '/'   Outflow=0.96 cfs  3,239 cf

Peak Elev=389.11'   Inflow=2.95 cfs  10,389 cfPond 2P: Culvert 2
12.0"  Round Culvert  n=0.010  L=44.0'  S=0.0455 '/'   Outflow=2.95 cfs  10,389 cf

Peak Elev=389.20'  Storage=3,877 cf   Inflow=3.67 cfs  13,122 cfPond 3P: Det Pond 2
   Outflow=2.42 cfs  9,653 cf

Peak Elev=383.07'  Storage=1,316 cf   Inflow=0.94 cfs  3,924 cfPond 4P: Det Pond 1
   Outflow=0.52 cfs  2,864 cf

Peak Elev=382.46'   Inflow=7.33 cfs  66,673 cfPond 5P: Culvert 1
15.0"  Round Culvert  n=0.010  L=40.0'  S=0.0150 '/'   Outflow=7.33 cfs  66,673 cf

Peak Elev=389.52'  Storage=524 cf   Inflow=0.97 cfs  3,261 cfPond 9P: Roof drip-line trench
   Outflow=0.30 cfs  3,262 cf

   Inflow=7.38 cfs  67,830 cfLink 1L: Design node
   Primary=7.38 cfs  67,830 cf

Total Runoff Area = 766,742 sf   Runoff Volume = 75,630 cf   Average Runoff Depth = 1.18"
94.83% Pervious = 727,086 sf     5.17% Impervious = 39,656 sf
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Summary for Subcatchment 1S: W'ly site and off-ste

Runoff = 1.43 cfs @ 13.11 hrs,  Volume= 16,742 cf,  Depth> 0.32"
     Routed to Pond 5P : Culvert 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=4.07"

Area (sf) CN Description
25,591 54 1/2 acre lots, 25% imp, HSG A

* 960 98 Roofs existing
88,051 30 Woods, Good, HSG A

* 508,355 54 Woods, Good, HSG B
* 1,316 98 Paved roads Proposed
* 2,634 30 Brush, Good, HSG A

626,907 51 Weighted Average
618,233 98.62% Pervious Area

8,674 1.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
40.3 100 0.0200 0.04 Sheet Flow, Sheet

Woods: Dense underbrush   n= 0.800   P2= 2.76"
17.3 820 0.1000 0.79 Shallow Concentrated Flow, Overland

Forest w/Heavy Litter   Kv= 2.5 fps
2.9 653 0.0200 3.74 22.42 Channel Flow, stream

Area= 6.0 sf  Perim= 10.0'  r= 0.60'
n= 0.040  Earth, dense weeds

60.5 1,573 Total

Summary for Subcatchment 3S: N'ly site

Runoff = 0.34 cfs @ 12.16 hrs,  Volume= 1,325 cf,  Depth> 0.71"
     Routed to Pond 1P : Culvert 3

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=4.07"

Area (sf) CN Description
15,159 55 Woods, Good, HSG B

* 0 98 Roofs, proposed
* 979 98 Paved roads proposed
* 1,017 96 Gravel surface
* 5,305 61 lawn proposed, HSG B

22,460 60 Weighted Average
21,481 95.64% Pervious Area

979 4.36% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.4 30 0.0400 0.11 Sheet Flow, sheet
Grass: Dense   n= 0.240   P2= 2.76"

4.7 200 0.0800 0.71 Shallow Concentrated Flow, overland
Forest w/Heavy Litter   Kv= 2.5 fps

0.1 25 0.0100 2.98 4.46 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.025  Earth, clean & straight

9.2 255 Total

Summary for Subcatchment 4S: NE'ly site

Runoff = 0.78 cfs @ 12.17 hrs,  Volume= 3,054 cf,  Depth> 0.81"
     Routed to Pond 2P : Culvert 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=4.07"

Area (sf) CN Description
* 1,840 98 Roofs existing
* 6,420 96 Gravel surface

5,054 30 Woods, Good, HSG A
22,693 55 Woods, Good, HSG B

* 0 98 Roofs, proposed
* 3,238 98 Paved roads proposed
* 2,399 39 Lawn proposed, HSG A
* 3,823 61 Lawn proposed, HSG B

45,467 62 Weighted Average
40,389 88.83% Pervious Area

5,078 11.17% Impervious Area

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

5.9 30 0.0200 0.09 Sheet Flow, sheet
Grass: Dense   n= 0.240   P2= 2.76"

4.7 200 0.0800 0.71 Shallow Concentrated Flow, overland
Forest w/Heavy Litter   Kv= 2.5 fps

0.1 25 0.0100 2.98 4.46 Trap/Vee/Rect Channel Flow, Riad ditch
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.025  Earth, clean & straight

10.7 255 Total

Summary for Subcatchment 5S: site development

Runoff = 0.24 cfs @ 12.12 hrs,  Volume= 1,013 cf,  Depth> 0.53"
     Routed to Pond 3P : Det Pond 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=4.07"
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Area (sf) CN Description
* 0 98 Roofs, proposed
* 4,308 98 Paved roads proposed
* 1,479 96 Gravel, proposed
* 14,674 39 Lawn proposed, HSG A
* 2,528 61 Lawn proposed, HSG B

22,989 56 Weighted Average
18,681 81.26% Pervious Area

4,308 18.74% Impervious Area

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

6.0 Direct Entry, Min

Summary for Subcatchment 6S: Wly offsite

Runoff = 0.27 cfs @ 12.29 hrs,  Volume= 1,453 cf,  Depth> 0.53"
     Routed to Pond 4P : Det Pond 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=4.07"

Area (sf) CN Description
24,409 54 1/2 acre lots, 25% imp, HSG A

* 2,912 98 Paved roads, existing
3,392 30 Woods, Good, HSG A

* 955 98 Paved roads, proposed
1,483 30 Brush, Good, HSG A

33,151 56 Weighted Average
23,182 69.93% Pervious Area

9,969 30.07% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.6 30 0.0100 0.04 Sheet Flow, sheet

Woods: Light underbrush   n= 0.400   P2= 2.76"
3.4 250 0.0300 1.21 Shallow Concentrated Flow, overland

Short Grass Pasture   Kv= 7.0 fps
15.0 280 Total

Summary for Subcatchment 7S: E'ly site

Runoff = 0.13 cfs @ 12.11 hrs,  Volume= 463 cf,  Depth> 0.66"
     Routed to Link 1L : Design node

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=4.07"
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Area (sf) CN Description
* 310 98 Paved roads existing

2,610 30 Woods, Good, HSG A
* 2,958 98 Paved roads proposed

2,510 39 >75% Grass cover, Good, HSG A
8,388 59 Weighted Average
5,120 61.04% Pervious Area
3,268 38.96% Impervious Area

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

6.0 Direct Entry, est

Summary for Subcatchment 8S: Buildings

Runoff = 0.66 cfs @ 12.09 hrs,  Volume= 2,196 cf,  Depth> 3.57"
     Routed to Pond 9P : Roof drip-line trench

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=4.07"

Area (sf) CN Description
* 7,380 98 Roofs

7,380 100.00% Impervious Area

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

6.0 Direct Entry, Min.

Summary for Reach 2R: Road ditch

[79] Warning: Submerged Pond 1P Primary device # 1 OUTLET by 0.24'

Inflow Area = 22,460 sf, 4.36% Impervious,  Inflow Depth > 0.71"    for  10YR event
Inflow = 0.34 cfs @ 12.16 hrs,  Volume= 1,325 cf
Outflow = 0.33 cfs @ 12.22 hrs,  Volume= 1,319 cf,  Atten= 4%,  Lag= 3.8 min
     Routed to Pond 2P : Culvert 2

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.80 fps,  Min. Travel Time= 1.9 min
Avg. Velocity = 0.83 fps,  Avg. Travel Time= 4.2 min

Peak Storage= 38 cf @ 12.19 hrs
Average Depth at Peak Storage= 0.14' , Surface Width= 1.57'
Bank-Full Depth= 1.00'  Flow Area= 3.0 sf,  Capacity= 15.64 cfs

1.00'  x  1.00'  deep channel,  n= 0.025  Earth, clean & straight
Side Slope Z-value= 2.0 '/'   Top Width= 5.00'
Length= 210.0'   Slope= 0.0171 '/'
Inlet Invert= 393.60',  Outlet Invert= 390.00'
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Summary for Pond 1P: Culvert 3

Inflow Area = 22,460 sf, 4.36% Impervious,  Inflow Depth > 0.71"    for  10YR event
Inflow = 0.34 cfs @ 12.16 hrs,  Volume= 1,325 cf
Outflow = 0.34 cfs @ 12.16 hrs,  Volume= 1,325 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.34 cfs @ 12.16 hrs,  Volume= 1,325 cf
     Routed to Reach 2R : Road ditch

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 394.19' @ 12.16 hrs
Flood Elev= 394.90'

Device Routing     Invert Outlet Devices
#1 Primary 393.90' 12.0"  Round Culvert   

L= 40.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 393.90' / 393.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.33 cfs @ 12.16 hrs  HW=394.18'   (Free Discharge)
1=Culvert  (Inlet Controls 0.33 cfs @ 1.81 fps)

Summary for Pond 2P: Culvert 2

Inflow Area = 67,927 sf, 8.92% Impervious,  Inflow Depth > 0.77"    for  10YR event
Inflow = 1.08 cfs @ 12.20 hrs,  Volume= 4,373 cf
Outflow = 1.08 cfs @ 12.20 hrs,  Volume= 4,373 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.08 cfs @ 12.20 hrs,  Volume= 4,373 cf
     Routed to Pond 3P : Det Pond 2

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 388.54' @ 12.20 hrs
Flood Elev= 389.00'

Device Routing     Invert Outlet Devices
#1 Primary 388.00' 12.0"  Round Culvert   

L= 44.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 388.00' / 386.00'   S= 0.0455 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.08 cfs @ 12.20 hrs  HW=388.54'   (Free Discharge)
1=Culvert  (Inlet Controls 1.08 cfs @ 2.50 fps)
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Summary for Pond 3P: Det Pond 2

[81] Warning: Exceeded Pond 2P by 0.65' @ 16.65 hrs

Inflow Area = 90,916 sf, 11.40% Impervious,  Inflow Depth > 0.71"    for  10YR event
Inflow = 1.29 cfs @ 12.18 hrs,  Volume= 5,386 cf
Outflow = 0.10 cfs @ 16.26 hrs,  Volume= 2,687 cf,  Atten= 92%,  Lag= 244.6 min
Primary = 0.10 cfs @ 16.26 hrs,  Volume= 2,687 cf
     Routed to Pond 5P : Culvert 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 388.78' @ 16.26 hrs   Surf.Area= 1,853 sf   Storage= 3,053 cf

Plug-Flow detention time= 223.5 min calculated for 2,687 cf (50% of inflow)
Center-of-Mass det. time= 124.2 min ( 967.8 - 843.5 )

Volume Invert Avail.Storage Storage Description
#1 386.00' 5,788 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

386.00 461 0 0
388.00 1,340 1,801 1,801
390.00 2,647 3,987 5,788

Device Routing     Invert Outlet Devices
#1 Primary 386.00' 12.0"  Round Culvert   

L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 386.00' / 384.50'   S= 0.0500 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 386.00' 1.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 389.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.10 cfs @ 16.26 hrs  HW=388.78'   (Free Discharge)
1=Culvert  (Passes 0.10 cfs of 5.72 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.10 cfs @ 7.94 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 4P: Det Pond 1

Inflow Area = 33,151 sf, 30.07% Impervious,  Inflow Depth > 0.53"    for  10YR event
Inflow = 0.27 cfs @ 12.29 hrs,  Volume= 1,453 cf
Outflow = 0.04 cfs @ 15.15 hrs,  Volume= 1,080 cf,  Atten= 84%,  Lag= 171.7 min
Primary = 0.04 cfs @ 15.15 hrs,  Volume= 1,080 cf
     Routed to Pond 5P : Culvert 1

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 382.57' @ 15.15 hrs   Surf.Area= 1,255 sf   Storage= 609 cf

Plug-Flow detention time= 171.2 min calculated for 1,080 cf (74% of inflow)
Center-of-Mass det. time= 105.3 min ( 965.4 - 860.1 )
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Volume Invert Avail.Storage Storage Description
#1 382.00' 3,071 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

382.00 886 0 0
384.00 2,185 3,071 3,071

Device Routing     Invert Outlet Devices
#1 Primary 382.00' 12.0"  Round Culvert   

L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 382.00' / 381.50'   S= 0.0167 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 382.00' 1.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 383.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.04 cfs @ 15.15 hrs  HW=382.57'   (Free Discharge)
1=Culvert  (Passes 0.04 cfs of 1.18 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.04 cfs @ 3.43 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 5P: Culvert 1

[57] Hint: Peaked at 380.90' (Flood elevation advised)

Inflow Area = 750,974 sf, 3.86% Impervious,  Inflow Depth > 0.33"    for  10YR event
Inflow = 1.56 cfs @ 13.12 hrs,  Volume= 20,509 cf
Outflow = 1.56 cfs @ 13.12 hrs,  Volume= 20,509 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.56 cfs @ 13.12 hrs,  Volume= 20,509 cf
     Routed to Link 1L : Design node

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 380.90' @ 13.12 hrs

Device Routing     Invert Outlet Devices
#1 Primary 380.30' 15.0"  Round Culvert   

L= 40.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 380.30' / 379.70'   S= 0.0150 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.55 cfs @ 13.12 hrs  HW=380.90'   (Free Discharge)
1=Culvert  (Inlet Controls 1.55 cfs @ 2.65 fps)

Summary for Pond 9P: Roof drip-line trench

[82] Warning: Early inflow requires earlier time span
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Inflow Area = 7,380 sf,100.00% Impervious,  Inflow Depth > 3.57"    for  10YR event
Inflow = 0.66 cfs @ 12.09 hrs,  Volume= 2,196 cf
Outflow = 0.30 cfs @ 11.95 hrs,  Volume= 2,195 cf,  Atten= 54%,  Lag= 0.0 min
Discarded = 0.30 cfs @ 11.95 hrs,  Volume= 2,195 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 388.59' @ 12.26 hrs   Surf.Area= 864 sf   Storage= 202 cf

Plug-Flow detention time= 2.8 min calculated for 2,188 cf (100% of inflow)
Center-of-Mass det. time= 2.6 min ( 739.1 - 736.5 )

Volume Invert Avail.Storage Storage Description
#1 388.00' 691 cf Custom Stage Data (Prismatic) Listed below (Recalc)  x 3

1,728 cf Overall  x 40.0% Voids

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

388.00 288 0 0
390.00 288 576 576

Device Routing     Invert Outlet Devices
#1 Discarded 388.00' 15.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.30 cfs @ 11.95 hrs  HW=388.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.30 cfs)

Summary for Link 1L: Design node

Inflow Area = 759,362 sf, 4.25% Impervious,  Inflow Depth > 0.33"    for  10YR event
Inflow = 1.58 cfs @ 13.11 hrs,  Volume= 20,972 cf
Primary = 1.58 cfs @ 13.11 hrs,  Volume= 20,972 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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