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Introduction 
 
This project is a single-family residential subdivision on 1.92 acres in Hudson, New 
Hampshire.  Two properties are being merged and re-subdivided into six building 
lots.  The properties are located between, and have frontage on, Baker Street and 
Webster Street.  There is an existing house on 25 Webster Street that was 
recently moved to accommodate the proposed development.  The project is in a 
fairly dense residential area of Hudson near the Merrimack River.  The property is 
zoned Town Residence (TR). 
 
The development includes construction of a new road approximately 250 feet long 
to provide access to and frontage for five new building lots – the sixth lot will have 
frontage solely on Baker Street.  Lots will be served with municipal sewer and 
water.  
 
The stormwater surface runoff from Baker Street, including all of the 20 Baker 
Street property and more than half of the 25 Webster Street property is directed to 
a low depressed area in the middle of the combined parcels where it infiltrates into 
the underlying soils.  The stormwater runoff in the front portion of 25 Webster 
Street drains to a closed drainage system in Webster Street, which ultimately flows 
into the Merrimack River. 
 
 
Existing Conditions 
 
Again, the project includes two properties that are being merged and re-
subdivided.  The first property is located at 20 Baker Street and includes an area 
of 1.187 acres.  The second parcel is located at 25 Webster Street and has an 
area of 0.737 acres.  The total combined area is approximately 1.92 acres.  Both 
properties have historically been used as single-family residences.   
 
Baker Street is more than 25 feet higher than Webster Street.  The land slopes 
fairly steeply (15 to 25%) behind the house on Baker Street to a low flat grassy 
area.  The back yard of 25 webster Street also slopes to this low flat area.  Slopes 
in this grassy area range from flat, 0% to less than 1/2%.  Portions of both lots are 
sparsely wooded.   
 
There are no wetlands on the property.  Soils on the site are identified on the 
USDA NRCS Web Soil Survey as a Windsor-urban land complex and Occum fine 
sandy loam.  The Windsor soil is in the Group A hydrologic soil group, having well 
to excessively drained sands and gravel.  The Occum soil is in the Group B 
hydrologic soil group, having moderately well to well drained soils with moderately 
fine to moderately coarse sands.  Both soils have good infiltration rates.   
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Most of the stormwater surface runoff from the combined lots flows to the low flat 
grassy area in the middle of the parcels.  There is no outlet for this depressed area 
and no evidence of concentrated flows, and as such, it is apparent that the 
contributing runoff naturally infiltrates into the underlying soils.  The stormwater 
runoff in the front portion of 25 Webster Street drains to a closed drainage system 
in Webster Street, which ultimately flows into the Merrimack River. The total 
drainage area included in this analysis is approximately 2.6 acres.  Approximately 
2.2 acres drains to the low flat grassy area located in the middle of the 
development.    
 
 
Proposed development  
 
This project is a single-family residential subdivision that will create a total of six 
lots.  The existing house at 25 Webster Street has been recently moved within the 
lot in order to accommodate the proposed development.  Each lot will exceed 
10,000 s.f. in size and will be served by public sewer and water.  The proposed 
road length is less than 300 linear feet and terminates in a cul-de-sac.  The road 
will be curbed with a closed drainage system in accordance with Town standards.  
The total impervious surface area of the new road is approximately 12,250 s.f.  
The total area to be disturbed, not including the home construction on each lot, is 
approximately 32,000 s.f.   
 
Drainage in the new roadway will be routed to a closed drainage system through 
two detention and infiltration basins.  The area that is easterly of the cul-de-sac 
drains toward and will be captured in the cul-de-sac island in a grassed 
depression, designed to detain and infiltrate drainage into the sandy underlying 
soils.  The outlet for this basin is routed to two catch basins that are located at the 
beginning of the proposed road.  The two catch basins will collect stormwater 
runoff from the lots on both sides of the road and will be routed to an underground 
chamber system in the northwesterly corner of the property adjacent to Webster 
Street.  This chamber system is designed to detain and infiltrate drainage into the 
underlying soil.  Peak stormwater flows will drain into the existing closed system in 
Webster Street.  The infiltration basins are sufficiently sized to detain and infiltrate 
increased runoff from the new impervious surfaces.  There is no increase in 
stormwater runoff from the project into the existing closed system in Webster 
Street.      
 
It is also proposed that each house be constructed with gutters and routed to an 
infiltration catch basin.  This design will minimize any increase in stormwater flows 
for the new home construction.  Details are provided in the plan set.   
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The low flat grassy area will remain natural and undisturbed adjacent to the 
northerly and the southerly property lines – runoff from the back of the parcels on 
Baker Street will continue to naturally drain to these areas where it will infiltrate 
into the underlying soils.  There will be no increase in runoff to these areas and 
therefor the adjacent properties will not be affected by the development. 
 
 
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 in accordance 
with Municipal regulations.  The following design parameters were used: 
 

Rainfall distribution: Type III 
2-year storm rainfall: 2.95 inches 
10-year storm rainfall: 4.44 inches 
25-year storm rainfall: 5.61 inches 
50-year storm rainfall: 6.70 inches 

 
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 an infiltration basin as previously described. Pre 
and post development flows were analyzed to the two design nodes.  The peak 
flows are shown in the accompanying table: 
 

Storm 
frequency 
 

Design node Pre-development 
Flow (cfs) 

Post-development 
Flow (cfs) 
 

2-year  CB in Webster St 3P= 0.6 3P= 0.1 

 Grassy flat area 5R= 0.0 7P= 0.0 
8P=0.0 

    

10-year CB in Webster St 3P= 1.2 3P= 0.3 

 Grassy flat area 5R= 0.0 7P= 0.0 
8P=0.0 
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25-year CB in Webster St 3P= 1.7 3P= 0.5 

 Grassy flat area 5R= 0.0 7P= 0.0 
8P=0.0 

    

50-year CB in Webster St 3P= 2.2 3P= 1.5 

 Grassy flat area 5R= 1.5 7P= 0.0 
8P=0.0 

 
Stormwater volumes were also reviewed in accordance with Town Regulations. 
Post development volumes are less than the pre-development volumes since the 
detention basin is designed to infiltrate peak stormwater volumes.  The peak 
volumes are shown in the accompanying table: 
 
 

Storm 
frequency 
 

Pre-development 
volume (AF) 

Post-development 
volume (AF) 

2-year  3P= 0.045 3P= 0.010 

 5R= 0.000 8P=0.000 

   

10-year 3P= 0.088 3P= 0.025 

 5R= 0.000 8P=0.000 

   

25-year 3P= 0.125 3P= 0.039 

 5R= 0.000 8P=0.000 

   

50-year 3P= 0.160 3P= 0.092 

 5R= 0.027 8P=0.000 
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The recharge volume was also reviewed in accordance with Town requirements.  
The calculations demonstrate that the recharge volume exceeds the required 
minimum: 
 
Impervious area = 18,019 sf 
Required recharge volume = 0.40 x 18,019 / 12 = 601 cf 
Recharge volume provided = 5,215 cf  
 
Stormwater Treatment 
 
Stormwater treatment is provided to reduce pollutants and sediment from 
discharging into downstream public waters.  Several best management practices 
recommended in the NHDES Stormwater Manual are proposed for this project.  
While this site does not require a NHDES Alteration of Terrain Permit, the design 
utilizes practices recommended by NHDES.  The following water quality measures 
were used to minimize downstream impacts: 
 
 Catch basins with sumps (for sediment collection) are proposed in the new 

road.   
 An open infiltration basin is proposed for detention and infiltration into the 

underlying soils providing further water quality treatment.  The basin is also 
designed with a sediment forebay to reduce sediment movement. 

 
 
 
Erosion Control Measures 
 
This site is very flat and the soils are sandy.  There is not a high level of concern 
for erosion during construction.  Several best management practices are however 
proposed to minimize erosion during construction.  Following are some of the 
practices required for the development: 
 
 Silt Fence 
 Hay bale barriers 
 Stabilized construction entrance 
 Proper construction sequencing 
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.563 39 Pasture/grassland/range, Good, HSG A  (3S)
0.948 61 Pasture/grassland/range, Good, HSG B  (1S, 2S, 3S)
0.282 98 Paved roads w/curbs & sewers  (1S, 2S, 3S)
0.487 30 Woods, Good, HSG A  (3S)
0.336 55 Woods, Good, HSG B  (3S)

2.617 54 TOTAL AREA
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Time span=2.00-30.00 hrs, dt=0.05 hrs, 561 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=10,657 sf   55.01% Impervious   Runoff Depth=1.28"Subcatchment 1S: SWly site
   Tc=6.0 min   CN=81   Runoff=0.36 cfs  0.026 af

Runoff Area=7,803 sf   54.59% Impervious   Runoff Depth=1.28"Subcatchment 2S: NWly site
   Tc=6.0 min   CN=81   Runoff=0.26 cfs  0.019 af

Runoff Area=95,538 sf   2.28% Impervious   Runoff Depth=0.05"Subcatchment 3S: DA 2
   Flow Length=375'   Tc=11.9 min   CN=48   Runoff=0.02 cfs  0.010 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach 5R: Grassed waterway
n=0.035   L=20.0'   S=0.0025 '/'   Capacity=5.09 cfs   Outflow=0.00 cfs  0.000 af

Peak Elev=114.89'   Inflow=0.36 cfs  0.026 afPond 2P: EXIST CB
12.0"  Round Culvert  n=0.010  L=56.0'  S=0.0089 '/'   Outflow=0.36 cfs  0.026 af

Peak Elev=114.41'   Inflow=0.61 cfs  0.045 afPond 3P: EXIST CB
12.0"  Round Culvert  n=0.010  L=20.0'  S=0.0100 '/'   Outflow=0.61 cfs  0.045 af

Peak Elev=115.61'  Storage=0 cf   Inflow=0.02 cfs  0.010 afPond 4P: Hollow
   Discarded=0.02 cfs  0.010 af   Primary=0.00 cfs  0.000 af   Outflow=0.02 cfs  0.010 af

Total Runoff Area = 2.617 ac   Runoff Volume = 0.055 af   Average Runoff Depth = 0.25"
89.21% Pervious = 2.335 ac     10.79% Impervious = 0.282 ac
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Time span=2.00-30.00 hrs, dt=0.05 hrs, 561 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=10,657 sf   55.01% Impervious   Runoff Depth=2.50"Subcatchment 1S: SWly site
   Tc=6.0 min   CN=81   Runoff=0.70 cfs  0.051 af

Runoff Area=7,803 sf   54.59% Impervious   Runoff Depth=2.50"Subcatchment 2S: NWly site
   Tc=6.0 min   CN=81   Runoff=0.51 cfs  0.037 af

Runoff Area=95,538 sf   2.28% Impervious   Runoff Depth=0.39"Subcatchment 3S: DA 2
   Flow Length=375'   Tc=11.9 min   CN=48   Runoff=0.37 cfs  0.072 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach 5R: Grassed waterway
n=0.035   L=20.0'   S=0.0025 '/'   Capacity=5.09 cfs   Outflow=0.00 cfs  0.000 af

Peak Elev=115.02'   Inflow=0.70 cfs  0.051 afPond 2P: EXIST CB
12.0"  Round Culvert  n=0.010  L=56.0'  S=0.0089 '/'   Outflow=0.70 cfs  0.051 af

Peak Elev=114.61'   Inflow=1.22 cfs  0.088 afPond 3P: EXIST CB
12.0"  Round Culvert  n=0.010  L=20.0'  S=0.0100 '/'   Outflow=1.22 cfs  0.088 af

Peak Elev=115.94'  Storage=147 cf   Inflow=0.37 cfs  0.072 afPond 4P: Hollow
   Discarded=0.30 cfs  0.072 af   Primary=0.00 cfs  0.000 af   Outflow=0.30 cfs  0.072 af

Total Runoff Area = 2.617 ac   Runoff Volume = 0.160 af   Average Runoff Depth = 0.73"
89.21% Pervious = 2.335 ac     10.79% Impervious = 0.282 ac
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Time span=2.00-30.00 hrs, dt=0.05 hrs, 561 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=10,657 sf   55.01% Impervious   Runoff Depth=3.53"Subcatchment 1S: SWly site
   Tc=6.0 min   CN=81   Runoff=0.99 cfs  0.072 af

Runoff Area=7,803 sf   54.59% Impervious   Runoff Depth=3.53"Subcatchment 2S: NWly site
   Tc=6.0 min   CN=81   Runoff=0.72 cfs  0.053 af

Runoff Area=95,538 sf   2.28% Impervious   Runoff Depth=0.83"Subcatchment 3S: DA 2
   Flow Length=375'   Tc=11.9 min   CN=48   Runoff=1.15 cfs  0.152 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach 5R: Grassed waterway
n=0.035   L=20.0'   S=0.0025 '/'   Capacity=5.09 cfs   Outflow=0.00 cfs  0.000 af

Peak Elev=115.11'   Inflow=0.99 cfs  0.072 afPond 2P: EXIST CB
12.0"  Round Culvert  n=0.010  L=56.0'  S=0.0089 '/'   Outflow=0.99 cfs  0.072 af

Peak Elev=114.76'   Inflow=1.71 cfs  0.125 afPond 3P: EXIST CB
12.0"  Round Culvert  n=0.010  L=20.0'  S=0.0100 '/'   Outflow=1.71 cfs  0.125 af

Peak Elev=116.40'  Storage=794 cf   Inflow=1.15 cfs  0.152 afPond 4P: Hollow
   Discarded=0.66 cfs  0.152 af   Primary=0.00 cfs  0.000 af   Outflow=0.66 cfs  0.152 af

Total Runoff Area = 2.617 ac   Runoff Volume = 0.276 af   Average Runoff Depth = 1.27"
89.21% Pervious = 2.335 ac     10.79% Impervious = 0.282 ac
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Time span=2.00-30.00 hrs, dt=0.05 hrs, 561 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=10,657 sf   55.01% Impervious   Runoff Depth=4.53"Subcatchment 1S: SWly site
   Tc=6.0 min   CN=81   Runoff=1.26 cfs  0.092 af

Runoff Area=7,803 sf   54.59% Impervious   Runoff Depth=4.53"Subcatchment 2S: NWly site
   Tc=6.0 min   CN=81   Runoff=0.92 cfs  0.068 af

Runoff Area=95,538 sf   2.28% Impervious   Runoff Depth=1.34"Subcatchment 3S: DA 2
   Flow Length=375'   Tc=11.9 min   CN=48   Runoff=2.24 cfs  0.244 af

Avg. Flow Depth=0.29'   Max Vel=0.71 fps   Inflow=1.44 cfs  0.027 afReach 5R: Grassed waterway
n=0.035   L=20.0'   S=0.0025 '/'   Capacity=5.09 cfs   Outflow=1.46 cfs  0.027 af

Peak Elev=115.19'   Inflow=1.26 cfs  0.092 afPond 2P: EXIST CB
12.0"  Round Culvert  n=0.010  L=56.0'  S=0.0089 '/'   Outflow=1.26 cfs  0.092 af

Peak Elev=114.89'   Inflow=2.18 cfs  0.160 afPond 3P: EXIST CB
12.0"  Round Culvert  n=0.010  L=20.0'  S=0.0100 '/'   Outflow=2.18 cfs  0.160 af

Peak Elev=116.61'  Storage=988 cf   Inflow=2.24 cfs  0.244 afPond 4P: Hollow
   Discarded=0.73 cfs  0.218 af   Primary=1.44 cfs  0.027 af   Outflow=2.17 cfs  0.244 af

Total Runoff Area = 2.617 ac   Runoff Volume = 0.404 af   Average Runoff Depth = 1.85"
89.21% Pervious = 2.335 ac     10.79% Impervious = 0.282 ac
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Summary for Subcatchment 1S: SWly site

Runoff = 0.70 cfs @ 12.09 hrs,  Volume= 0.051 af,  Depth= 2.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=4.44"

Area (sf) CN Description
* 5,862 98 Paved roads w/curbs & sewers

4,795 61 Pasture/grassland/range, Good, HSG B
10,657 81 Weighted Average

4,795 44.99% Pervious Area
5,862 55.01% Impervious Area

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

6.0 Direct Entry, Min

Summary for Subcatchment 2S: NWly site

Runoff = 0.51 cfs @ 12.09 hrs,  Volume= 0.037 af,  Depth= 2.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=4.44"

Area (sf) CN Description
4,260 98 Paved roads w/curbs & sewers
3,543 61 Pasture/grassland/range, Good, HSG B
7,803 81 Weighted Average
3,543 45.41% Pervious Area
4,260 54.59% Impervious Area

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

6.0 Direct Entry, Min

Summary for Subcatchment 3S: DA 2

Runoff = 0.37 cfs @ 12.40 hrs,  Volume= 0.072 af,  Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=4.44"
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Area (sf) CN Description
2,178 98 Paved roads w/curbs & sewers

24,523 39 Pasture/grassland/range, Good, HSG A
32,952 61 Pasture/grassland/range, Good, HSG B
21,234 30 Woods, Good, HSG A
14,651 55 Woods, Good, HSG B
95,538 48 Weighted Average
93,360 97.72% Pervious Area

2,178 2.28% Impervious Area

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

3.3 35 0.0400 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.95"

1.9 200 0.1200 1.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.7 140 0.0025 0.35 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.9 375 Total

Summary for Reach 5R: Grassed waterway

Inflow Area = 2.193 ac, 2.28% Impervious,  Inflow Depth = 0.00"    for  10 year event
Inflow = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 2.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 0.50'  Flow Area= 5.0 sf,  Capacity= 5.09 cfs

15.00'  x  0.50'  deep Parabolic Channel,  n= 0.035  Earth, dense weeds
Length= 20.0'   Slope= 0.0025 '/'
Inlet Invert= 116.50',  Outlet Invert= 116.45'

‡

Summary for Pond 2P: EXIST CB

[57] Hint: Peaked at 115.02' (Flood elevation advised)
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Inflow Area = 0.245 ac, 55.01% Impervious,  Inflow Depth = 2.50"    for  10 year event
Inflow = 0.70 cfs @ 12.09 hrs,  Volume= 0.051 af
Outflow = 0.70 cfs @ 12.09 hrs,  Volume= 0.051 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.70 cfs @ 12.09 hrs,  Volume= 0.051 af

Routing by Stor-Ind method, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 115.02' @ 12.09 hrs

Device Routing     Invert Outlet Devices
#1 Primary 114.60' 12.0"  Round Culvert   

L= 56.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 114.60' / 114.10'   S= 0.0089 '/'   Cc= 0.900   
n= 0.010  Concrete pipe, straight & clean,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.69 cfs @ 12.09 hrs  HW=115.02'   (Free Discharge)
1=Culvert  (Inlet Controls 0.69 cfs @ 2.20 fps)

Summary for Pond 3P: EXIST CB

[57] Hint: Peaked at 114.61' (Flood elevation advised)
[79] Warning: Submerged Pond 2P Primary device # 1 INLET by 0.01'

Inflow Area = 0.424 ac, 54.83% Impervious,  Inflow Depth = 2.50"    for  10 year event
Inflow = 1.22 cfs @ 12.09 hrs,  Volume= 0.088 af
Outflow = 1.22 cfs @ 12.09 hrs,  Volume= 0.088 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.22 cfs @ 12.09 hrs,  Volume= 0.088 af

Routing by Stor-Ind method, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 114.61' @ 12.09 hrs

Device Routing     Invert Outlet Devices
#1 Primary 114.00' 12.0"  Round Culvert   

L= 20.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 114.00' / 113.80'   S= 0.0100 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.19 cfs @ 12.09 hrs  HW=114.60'   (Free Discharge)
1=Culvert  (Barrel Controls 1.19 cfs @ 3.45 fps)

Summary for Pond 4P: Hollow

[92] Warning: Device #1 is above defined storage

Inflow Area = 2.193 ac, 2.28% Impervious,  Inflow Depth = 0.39"    for  10 year event
Inflow = 0.37 cfs @ 12.40 hrs,  Volume= 0.072 af
Outflow = 0.30 cfs @ 12.56 hrs,  Volume= 0.072 af,  Atten= 19%,  Lag= 9.7 min
Discarded = 0.30 cfs @ 12.56 hrs,  Volume= 0.072 af
Primary = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 115.94' @ 12.56 hrs   Surf.Area= 859 sf   Storage= 147 cf

Plug-Flow detention time= 3.3 min calculated for 0.072 af (100% of inflow)
Center-of-Mass det. time= 3.3 min ( 954.8 - 951.5 )

Volume Invert Avail.Storage Storage Description
#1 115.60' 988 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

115.60 20 0 0
116.00 1,020 208 208
116.50 2,100 780 988

Device Routing     Invert Outlet Devices
#1 Primary 116.50' 15.0' long  x 10.0' breadth grassed waterway   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Discarded 115.60' 15.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.30 cfs @ 12.56 hrs  HW=115.93'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.30 cfs)

Primary OutFlow  Max=0.00 cfs @ 2.00 hrs  HW=115.60'   (Free Discharge)
1=grassed waterway  ( Controls 0.00 cfs)



Tax Map 174, Lot 15-1 & Map 181, Lot 1, Hudson, NH 
Stormwater Management Report 

 
 
 
 
 
 
 
 
 
 
 
 
 

Post-development computations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1S

DA 1

2S

DA 2

3S

DA 3

4S

DA 4

5S

DA 5

6S

DA 6

7S

DA 7

2P
CB

EXIST CB

3P
CB

EXIST CB

4P

GRASS DEPRESSION -
 CB#15P

CB

CB#2

6P
CB

CB#3

7P

Hollow

8P

Hollow

10P

CHAMBERS

Routing Diagram for 05-10-22 THC post
Prepared by RJB Engineering,  Printed 5/11/2022

HydroCAD® 10.00-25  s/n 05821  © 2019 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



05-10-22 THC post
  Printed  5/11/2022Prepared by RJB Engineering

Page 2HydroCAD® 10.00-25  s/n 05821  © 2019 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.399 39 Pasture/grassland/range, Good, HSG A  (4S, 6S, 7S)
1.183 61 Pasture/grassland/range, Good, HSG B  (1S, 2S, 3S, 4S, 5S, 6S, 7S)
0.030 98 Paved roads w/curbs & sewers  (1S, 2S)
0.088 98 Paved roads w/curbs & sewers-exist  (3S, 4S, 5S, 7S)
0.414 98 Paved roads w/curbs & sewers-prop  (3S, 4S, 5S)
0.115 98 Unconnected roofs  (2S, 3S, 5S, 6S, 7S)
0.374 30 Woods, Good, HSG A  (4S, 6S, 7S)
0.015 55 Woods, Good, HSG B  (6S)

2.617 62 TOTAL AREA
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Time span=2.00-30.00 hrs, dt=0.05 hrs, 561 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=549 sf   71.40% Impervious   Runoff Depth=1.70"Subcatchment 1S: DA 1
   Tc=6.0 min   CN=87   Runoff=0.02 cfs  0.002 af

Runoff Area=8,054 sf   23.45% Impervious   Runoff Depth=0.56"Subcatchment 2S: DA 2
   Tc=6.0 min   UI Adjusted CN=67   Runoff=0.09 cfs  0.009 af

Runoff Area=17,685 sf   38.67% Impervious   Runoff Depth=0.93"Subcatchment 3S: DA 3
   Tc=6.0 min   CN=75   Runoff=0.41 cfs  0.031 af

Runoff Area=33,397 sf   22.99% Impervious   Runoff Depth=0.21"Subcatchment 4S: DA 4
   Flow Length=430'   Tc=6.2 min   CN=56   Runoff=0.06 cfs  0.013 af

Runoff Area=22,857 sf   40.99% Impervious   Runoff Depth=0.98"Subcatchment 5S: DA 5
   Tc=6.0 min   CN=76   Runoff=0.57 cfs  0.043 af

Runoff Area=16,207 sf   7.10% Impervious   Runoff Depth=0.05"Subcatchment 6S: DA 6
   Flow Length=300'   Tc=6.6 min   UI Adjusted CN=48   Runoff=0.00 cfs  0.002 af

Runoff Area=15,249 sf   5.50% Impervious   Runoff Depth=0.04"Subcatchment 7S: DA 7
   Flow Length=200'   Tc=6.6 min   UI Adjusted CN=47   Runoff=0.00 cfs  0.001 af

Peak Elev=103.27'   Inflow=0.02 cfs  0.002 afPond 2P: EXIST CB
12.0"  Round Culvert  n=0.010  L=56.0'  S=0.0107 '/'   Outflow=0.02 cfs  0.002 af

Peak Elev=102.47'   Inflow=0.12 cfs  0.010 afPond 3P: EXIST CB
12.0"  Round Culvert  n=0.010  L=20.0'  S=0.0100 '/'   Outflow=0.12 cfs  0.010 af

Peak Elev=116.63'  Storage=15 cf   Inflow=0.06 cfs  0.013 afPond 4P: GRASS DEPRESSION - CB#1
   Discarded=0.05 cfs  0.013 af   Primary=0.00 cfs  0.000 af   Outflow=0.05 cfs  0.013 af

Peak Elev=113.98'   Inflow=0.57 cfs  0.043 afPond 5P: CB#2
12.0"  Round Culvert  n=0.010  L=16.0'  S=0.0125 '/'   Outflow=0.57 cfs  0.043 af

Peak Elev=113.81'   Inflow=0.98 cfs  0.074 afPond 6P: CB#3
12.0"  Round Culvert  n=0.010  L=9.0'  S=0.0333 '/'   Outflow=0.98 cfs  0.074 af

Peak Elev=117.50'  Storage=0 cf   Inflow=0.00 cfs  0.002 afPond 7P: Hollow
   Outflow=0.00 cfs  0.002 af

Peak Elev=115.60'  Storage=0 cf   Inflow=0.00 cfs  0.001 afPond 8P: Hollow
   Discarded=0.00 cfs  0.001 af   Primary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.001 af

Peak Elev=112.72'  Storage=353 cf   Inflow=0.98 cfs  0.074 afPond 10P: CHAMBERS
   Discarded=0.43 cfs  0.074 af   Primary=0.00 cfs  0.000 af   Outflow=0.43 cfs  0.074 af

Total Runoff Area = 2.617 ac   Runoff Volume = 0.101 af   Average Runoff Depth = 0.46"
75.30% Pervious = 1.971 ac     24.70% Impervious = 0.646 ac



Type III 24-hr  10 year Rainfall=4.44"05-10-22 THC post
  Printed  5/11/2022Prepared by RJB Engineering

Page 4HydroCAD® 10.00-25  s/n 05821  © 2019 HydroCAD Software Solutions LLC

Time span=2.00-30.00 hrs, dt=0.05 hrs, 561 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=549 sf   71.40% Impervious   Runoff Depth=3.04"Subcatchment 1S: DA 1
   Tc=6.0 min   CN=87   Runoff=0.04 cfs  0.003 af

Runoff Area=8,054 sf   23.45% Impervious   Runoff Depth=1.42"Subcatchment 2S: DA 2
   Tc=6.0 min   UI Adjusted CN=67   Runoff=0.29 cfs  0.022 af

Runoff Area=17,685 sf   38.67% Impervious   Runoff Depth=2.00"Subcatchment 3S: DA 3
   Tc=6.0 min   CN=75   Runoff=0.93 cfs  0.068 af

Runoff Area=33,397 sf   22.99% Impervious   Runoff Depth=0.77"Subcatchment 4S: DA 4
   Flow Length=430'   Tc=6.2 min   CN=56   Runoff=0.50 cfs  0.049 af

Runoff Area=22,857 sf   40.99% Impervious   Runoff Depth=2.08"Subcatchment 5S: DA 5
   Tc=6.0 min   CN=76   Runoff=1.25 cfs  0.091 af

Runoff Area=16,207 sf   7.10% Impervious   Runoff Depth=0.39"Subcatchment 6S: DA 6
   Flow Length=300'   Tc=6.6 min   UI Adjusted CN=48   Runoff=0.07 cfs  0.012 af

Runoff Area=15,249 sf   5.50% Impervious   Runoff Depth=0.35"Subcatchment 7S: DA 7
   Flow Length=200'   Tc=6.6 min   UI Adjusted CN=47   Runoff=0.05 cfs  0.010 af

Peak Elev=103.30'   Inflow=0.04 cfs  0.003 afPond 2P: EXIST CB
12.0"  Round Culvert  n=0.010  L=56.0'  S=0.0107 '/'   Outflow=0.04 cfs  0.003 af

Peak Elev=102.58'   Inflow=0.33 cfs  0.025 afPond 3P: EXIST CB
12.0"  Round Culvert  n=0.010  L=20.0'  S=0.0100 '/'   Outflow=0.33 cfs  0.025 af

Peak Elev=117.11'  Storage=307 cf   Inflow=0.50 cfs  0.049 afPond 4P: GRASS DEPRESSION - CB#1
   Discarded=0.22 cfs  0.049 af   Primary=0.00 cfs  0.000 af   Outflow=0.22 cfs  0.049 af

Peak Elev=114.21'   Inflow=1.25 cfs  0.091 afPond 5P: CB#2
12.0"  Round Culvert  n=0.010  L=16.0'  S=0.0125 '/'   Outflow=1.25 cfs  0.091 af

Peak Elev=114.13'   Inflow=2.18 cfs  0.159 afPond 6P: CB#3
12.0"  Round Culvert  n=0.010  L=9.0'  S=0.0333 '/'   Outflow=2.18 cfs  0.159 af

Peak Elev=117.50'  Storage=1 cf   Inflow=0.07 cfs  0.012 afPond 7P: Hollow
   Outflow=0.07 cfs  0.012 af

Peak Elev=115.65'  Storage=4 cf   Inflow=0.05 cfs  0.010 afPond 8P: Hollow
   Discarded=0.05 cfs  0.010 af   Primary=0.00 cfs  0.000 af   Outflow=0.05 cfs  0.010 af

Peak Elev=113.82'  Storage=1,781 cf   Inflow=2.18 cfs  0.159 afPond 10P: CHAMBERS
   Discarded=0.43 cfs  0.159 af   Primary=0.00 cfs  0.000 af   Outflow=0.43 cfs  0.159 af

Total Runoff Area = 2.617 ac   Runoff Volume = 0.256 af   Average Runoff Depth = 1.17"
75.30% Pervious = 1.971 ac     24.70% Impervious = 0.646 ac
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Time span=2.00-30.00 hrs, dt=0.05 hrs, 561 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=549 sf   71.40% Impervious   Runoff Depth=4.14"Subcatchment 1S: DA 1
   Tc=6.0 min   CN=87   Runoff=0.06 cfs  0.004 af

Runoff Area=8,054 sf   23.45% Impervious   Runoff Depth=2.24"Subcatchment 2S: DA 2
   Tc=6.0 min   UI Adjusted CN=67   Runoff=0.47 cfs  0.035 af

Runoff Area=17,685 sf   38.67% Impervious   Runoff Depth=2.95"Subcatchment 3S: DA 3
   Tc=6.0 min   CN=75   Runoff=1.38 cfs  0.100 af

Runoff Area=33,397 sf   22.99% Impervious   Runoff Depth=1.37"Subcatchment 4S: DA 4
   Flow Length=430'   Tc=6.2 min   CN=56   Runoff=1.06 cfs  0.088 af

Runoff Area=22,857 sf   40.99% Impervious   Runoff Depth=3.05"Subcatchment 5S: DA 5
   Tc=6.0 min   CN=76   Runoff=1.84 cfs  0.133 af

Runoff Area=16,207 sf   7.10% Impervious   Runoff Depth=0.83"Subcatchment 6S: DA 6
   Flow Length=300'   Tc=6.6 min   UI Adjusted CN=48   Runoff=0.23 cfs  0.026 af

Runoff Area=15,249 sf   5.50% Impervious   Runoff Depth=0.77"Subcatchment 7S: DA 7
   Flow Length=200'   Tc=6.6 min   UI Adjusted CN=47   Runoff=0.19 cfs  0.022 af

Peak Elev=103.32'   Inflow=0.06 cfs  0.004 afPond 2P: EXIST CB
12.0"  Round Culvert  n=0.010  L=56.0'  S=0.0107 '/'   Outflow=0.06 cfs  0.004 af

Peak Elev=102.67'   Inflow=0.53 cfs  0.039 afPond 3P: EXIST CB
12.0"  Round Culvert  n=0.010  L=20.0'  S=0.0100 '/'   Outflow=0.53 cfs  0.039 af

Peak Elev=117.55'  Storage=824 cf   Inflow=1.06 cfs  0.088 afPond 4P: GRASS DEPRESSION - CB#1
   Discarded=0.32 cfs  0.087 af   Primary=0.03 cfs  0.000 af   Outflow=0.35 cfs  0.088 af

Peak Elev=114.39'   Inflow=1.84 cfs  0.133 afPond 5P: CB#2
12.0"  Round Culvert  n=0.010  L=16.0'  S=0.0125 '/'   Outflow=1.84 cfs  0.133 af

Peak Elev=114.52'   Inflow=3.22 cfs  0.234 afPond 6P: CB#3
12.0"  Round Culvert  n=0.010  L=9.0'  S=0.0333 '/'   Outflow=3.22 cfs  0.234 af

Peak Elev=117.57'  Storage=29 cf   Inflow=0.23 cfs  0.026 afPond 7P: Hollow
   Outflow=0.19 cfs  0.026 af

Peak Elev=115.76'  Storage=37 cf   Inflow=0.19 cfs  0.022 afPond 8P: Hollow
   Discarded=0.15 cfs  0.022 af   Primary=0.00 cfs  0.000 af   Outflow=0.15 cfs  0.022 af

Peak Elev=114.98'  Storage=3,295 cf   Inflow=3.22 cfs  0.234 afPond 10P: CHAMBERS
   Discarded=0.43 cfs  0.234 af   Primary=0.00 cfs  0.000 af   Outflow=0.43 cfs  0.234 af

Total Runoff Area = 2.617 ac   Runoff Volume = 0.408 af   Average Runoff Depth = 1.87"
75.30% Pervious = 1.971 ac     24.70% Impervious = 0.646 ac
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Time span=2.00-30.00 hrs, dt=0.05 hrs, 561 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=549 sf   71.40% Impervious   Runoff Depth=5.19"Subcatchment 1S: DA 1
   Tc=6.0 min   CN=87   Runoff=0.07 cfs  0.005 af

Runoff Area=8,054 sf   23.45% Impervious   Runoff Depth=3.07"Subcatchment 2S: DA 2
   Tc=6.0 min   UI Adjusted CN=67   Runoff=0.65 cfs  0.047 af

Runoff Area=17,685 sf   38.67% Impervious   Runoff Depth=3.89"Subcatchment 3S: DA 3
   Tc=6.0 min   CN=75   Runoff=1.81 cfs  0.131 af

Runoff Area=33,397 sf   22.99% Impervious   Runoff Depth=2.03"Subcatchment 4S: DA 4
   Flow Length=430'   Tc=6.2 min   CN=56   Runoff=1.66 cfs  0.129 af

Runoff Area=22,857 sf   40.99% Impervious   Runoff Depth=3.99"Subcatchment 5S: DA 5
   Tc=6.0 min   CN=76   Runoff=2.40 cfs  0.175 af

Runoff Area=16,207 sf   7.10% Impervious   Runoff Depth=1.34"Subcatchment 6S: DA 6
   Flow Length=300'   Tc=6.6 min   UI Adjusted CN=48   Runoff=0.45 cfs  0.041 af

Runoff Area=15,249 sf   5.50% Impervious   Runoff Depth=1.26"Subcatchment 7S: DA 7
   Flow Length=200'   Tc=6.6 min   UI Adjusted CN=47   Runoff=0.39 cfs  0.037 af

Peak Elev=103.79'   Inflow=1.26 cfs  0.045 afPond 2P: EXIST CB
12.0"  Round Culvert  n=0.010  L=56.0'  S=0.0107 '/'   Outflow=1.26 cfs  0.045 af

Peak Elev=103.00'   Inflow=1.52 cfs  0.092 afPond 3P: EXIST CB
12.0"  Round Culvert  n=0.010  L=20.0'  S=0.0100 '/'   Outflow=1.52 cfs  0.092 af

Peak Elev=117.91'  Storage=1,394 cf   Inflow=1.66 cfs  0.129 afPond 4P: GRASS DEPRESSION - CB#1
   Discarded=0.40 cfs  0.122 af   Primary=0.09 cfs  0.007 af   Outflow=0.49 cfs  0.129 af

Peak Elev=114.55'   Inflow=2.40 cfs  0.175 afPond 5P: CB#2
12.0"  Round Culvert  n=0.010  L=16.0'  S=0.0125 '/'   Outflow=2.40 cfs  0.175 af

Peak Elev=115.04'   Inflow=4.21 cfs  0.313 afPond 6P: CB#3
12.0"  Round Culvert  n=0.010  L=9.0'  S=0.0333 '/'   Outflow=4.21 cfs  0.313 af

Peak Elev=117.68'  Storage=107 cf   Inflow=0.45 cfs  0.041 afPond 7P: Hollow
   Outflow=0.31 cfs  0.041 af

Peak Elev=115.89'  Storage=112 cf   Inflow=0.39 cfs  0.037 afPond 8P: Hollow
   Discarded=0.26 cfs  0.037 af   Primary=0.00 cfs  0.000 af   Outflow=0.26 cfs  0.037 af

Peak Elev=115.58'  Storage=3,836 cf   Inflow=4.21 cfs  0.313 afPond 10P: CHAMBERS
   Discarded=0.43 cfs  0.274 af   Primary=1.24 cfs  0.039 af   Outflow=1.67 cfs  0.313 af

Total Runoff Area = 2.617 ac   Runoff Volume = 0.566 af   Average Runoff Depth = 2.60"
75.30% Pervious = 1.971 ac     24.70% Impervious = 0.646 ac
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Summary for Subcatchment 1S: DA 1

Runoff = 0.04 cfs @ 12.09 hrs,  Volume= 0.003 af,  Depth= 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=4.44"

Area (sf) CN Description
392 98 Paved roads w/curbs & sewers
157 61 Pasture/grassland/range, Good, HSG B
549 87 Weighted Average
157 28.60% Pervious Area
392 71.40% Impervious Area

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

6.0 Direct Entry, Min

Summary for Subcatchment 2S: DA 2

Runoff = 0.29 cfs @ 12.10 hrs,  Volume= 0.022 af,  Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=4.44"

Area (sf) CN Adj Description
902 98 Paved roads w/curbs & sewers

* 987 98 Unconnected roofs
6,165 61 Pasture/grassland/range, Good, HSG B
8,054 70 67 Weighted Average, UI Adjusted
6,165 76.55% Pervious Area
1,889 23.45% Impervious Area

987 52.25% Unconnected

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

6.0 Direct Entry, Min

Summary for Subcatchment 3S: DA 3

Runoff = 0.93 cfs @ 12.10 hrs,  Volume= 0.068 af,  Depth= 2.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=4.44"
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Area (sf) CN Description
* 260 98 Paved roads w/curbs & sewers-exist
* 6,170 98 Paved roads w/curbs & sewers-prop
* 408 98 Unconnected roofs

10,847 61 Pasture/grassland/range, Good, HSG B
17,685 75 Weighted Average
10,847 61.33% Pervious Area

6,838 38.67% Impervious Area
408 5.97% Unconnected

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

6.0 Direct Entry, MIN

Summary for Subcatchment 4S: DA 4

Runoff = 0.50 cfs @ 12.12 hrs,  Volume= 0.049 af,  Depth= 0.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=4.44"

Area (sf) CN Description
* 1,569 98 Paved roads w/curbs & sewers-exist
* 6,110 98 Paved roads w/curbs & sewers-prop

6,975 39 Pasture/grassland/range, Good, HSG A
9,528 61 Pasture/grassland/range, Good, HSG B
9,215 30 Woods, Good, HSG A

33,397 56 Weighted Average
25,718 77.01% Pervious Area

7,679 22.99% Impervious Area

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

2.6 25 0.0400 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.95"

1.6 165 0.1200 1.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.0 240 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

6.2 430 Total

Summary for Subcatchment 5S: DA 5

Runoff = 1.25 cfs @ 12.09 hrs,  Volume= 0.091 af,  Depth= 2.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=4.44"
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Area (sf) CN Description
* 1,500 98 Paved roads w/curbs & sewers-exist
* 5,739 98 Paved roads w/curbs & sewers-prop
* 2,130 98 Unconnected roofs

13,488 61 Pasture/grassland/range, Good, HSG B
22,857 76 Weighted Average
13,488 59.01% Pervious Area

9,369 40.99% Impervious Area
2,130 22.73% Unconnected

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

6.0 Direct Entry, MIN

Summary for Subcatchment 6S: DA 6

Runoff = 0.07 cfs @ 12.31 hrs,  Volume= 0.012 af,  Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=4.44"

Area (sf) CN Adj Description
* 1,150 98 Unconnected roofs

4,430 39 Pasture/grassland/range, Good, HSG A
6,232 61 Pasture/grassland/range, Good, HSG B
3,754 30 Woods, Good, HSG A

641 55 Woods, Good, HSG B
16,207 50 48 Weighted Average, UI Adjusted
15,057 92.90% Pervious Area

1,150 7.10% Impervious Area
1,150 100.00% Unconnected

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

3.4 25 0.0500 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.95"

3.2 275 0.0800 1.41 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.6 300 Total

Summary for Subcatchment 7S: DA 7

Runoff = 0.05 cfs @ 12.34 hrs,  Volume= 0.010 af,  Depth= 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=4.44"
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Area (sf) CN Adj Description
* 489 98 Paved roads w/curbs & sewers-exist
* 350 98 Unconnected roofs

5,992 39 Pasture/grassland/range, Good, HSG A
5,102 61 Pasture/grassland/range, Good, HSG B
3,316 30 Woods, Good, HSG A

15,249 48 47 Weighted Average, UI Adjusted
14,410 94.50% Pervious Area

839 5.50% Impervious Area
350 41.72% Unconnected

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

4.9 25 0.0200 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.95"

1.7 175 0.1200 1.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.6 200 Total

Summary for Pond 2P: EXIST CB

[57] Hint: Peaked at 103.30' (Flood elevation advised)

Inflow Area = 1.710 ac, 32.59% Impervious,  Inflow Depth = 0.02"    for  10 year event
Inflow = 0.04 cfs @ 12.09 hrs,  Volume= 0.003 af
Outflow = 0.04 cfs @ 12.09 hrs,  Volume= 0.003 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.04 cfs @ 12.09 hrs,  Volume= 0.003 af

Routing by Stor-Ind method, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 103.30' @ 12.09 hrs

Device Routing     Invert Outlet Devices
#1 Primary 103.20' 12.0"  Round Culvert   

L= 56.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 103.20' / 102.60'   S= 0.0107 '/'   Cc= 0.900   
n= 0.010  Concrete pipe, straight & clean,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.04 cfs @ 12.09 hrs  HW=103.30'   (Free Discharge)
1=Culvert  (Inlet Controls 0.04 cfs @ 1.07 fps)

Summary for Pond 3P: EXIST CB

[57] Hint: Peaked at 102.58' (Flood elevation advised)

Inflow Area = 1.895 ac, 31.70% Impervious,  Inflow Depth = 0.16"    for  10 year event
Inflow = 0.33 cfs @ 12.10 hrs,  Volume= 0.025 af
Outflow = 0.33 cfs @ 12.10 hrs,  Volume= 0.025 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.33 cfs @ 12.10 hrs,  Volume= 0.025 af

Routing by Stor-Ind method, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
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Peak Elev= 102.58' @ 12.10 hrs

Device Routing     Invert Outlet Devices
#1 Primary 102.30' 12.0"  Round Culvert   

L= 20.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 102.30' / 102.10'   S= 0.0100 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.33 cfs @ 12.10 hrs  HW=102.58'   (Free Discharge)
1=Culvert  (Barrel Controls 0.33 cfs @ 2.69 fps)

Summary for Pond 4P: GRASS DEPRESSION - CB#1

[92] Warning: Device #3 is above defined storage

Inflow Area = 0.767 ac, 22.99% Impervious,  Inflow Depth = 0.77"    for  10 year event
Inflow = 0.50 cfs @ 12.12 hrs,  Volume= 0.049 af
Outflow = 0.22 cfs @ 12.48 hrs,  Volume= 0.049 af,  Atten= 57%,  Lag= 21.6 min
Discarded = 0.22 cfs @ 12.48 hrs,  Volume= 0.049 af
Primary = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 117.11' @ 12.48 hrs   Surf.Area= 943 sf   Storage= 307 cf

Plug-Flow detention time= 10.2 min calculated for 0.049 af (100% of inflow)
Center-of-Mass det. time= 10.2 min ( 910.9 - 900.7 )

Volume Invert Avail.Storage Storage Description
#1 116.50' 1,547 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

116.50 10 0 0
117.00 830 210 210
117.70 1,550 833 1,043
118.00 1,810 504 1,547

Device Routing     Invert Outlet Devices
#1 Primary 117.50' 2.0" x 2.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Discarded 116.50' 10.000 in/hr Exfiltration over Surface area   
#3 Primary 118.00' 40.0' 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   
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Discarded OutFlow  Max=0.22 cfs @ 12.48 hrs  HW=117.11'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.22 cfs)

Primary OutFlow  Max=0.00 cfs @ 2.00 hrs  HW=116.50'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 5P: CB#2

[57] Hint: Peaked at 114.21' (Flood elevation advised)

Inflow Area = 0.525 ac, 40.99% Impervious,  Inflow Depth = 2.08"    for  10 year event
Inflow = 1.25 cfs @ 12.09 hrs,  Volume= 0.091 af
Outflow = 1.25 cfs @ 12.09 hrs,  Volume= 0.091 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.25 cfs @ 12.09 hrs,  Volume= 0.091 af

Routing by Stor-Ind method, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 114.21' @ 12.09 hrs

Device Routing     Invert Outlet Devices
#1 Primary 113.60' 12.0"  Round Culvert   

L= 16.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 113.60' / 113.40'   S= 0.0125 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.23 cfs @ 12.09 hrs  HW=114.21'   (Free Discharge)
1=Culvert  (Barrel Controls 1.23 cfs @ 3.53 fps)

Summary for Pond 6P: CB#3

[57] Hint: Peaked at 114.13' (Flood elevation advised)
[79] Warning: Submerged Pond 5P Primary device # 1 INLET by 0.53'

Inflow Area = 1.697 ac, 32.31% Impervious,  Inflow Depth = 1.12"    for  10 year event
Inflow = 2.18 cfs @ 12.10 hrs,  Volume= 0.159 af
Outflow = 2.18 cfs @ 12.10 hrs,  Volume= 0.159 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.18 cfs @ 12.10 hrs,  Volume= 0.159 af

Routing by Stor-Ind method, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 114.13' @ 12.10 hrs

Device Routing     Invert Outlet Devices
#1 Primary 113.30' 12.0"  Round Culvert   

L= 9.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 113.30' / 113.00'   S= 0.0333 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.15 cfs @ 12.10 hrs  HW=114.13'   (Free Discharge)
1=Culvert  (Inlet Controls 2.15 cfs @ 3.10 fps)
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Summary for Pond 7P: Hollow

Inflow Area = 0.372 ac, 7.10% Impervious,  Inflow Depth = 0.39"    for  10 year event
Inflow = 0.07 cfs @ 12.31 hrs,  Volume= 0.012 af
Outflow = 0.07 cfs @ 12.32 hrs,  Volume= 0.012 af,  Atten= 0%,  Lag= 0.2 min
Discarded = 0.07 cfs @ 12.32 hrs,  Volume= 0.012 af

Routing by Stor-Ind method, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 117.50' @ 12.32 hrs   Surf.Area= 310 sf   Storage= 1 cf

Plug-Flow detention time= 0.2 min calculated for 0.012 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 946.8 - 946.6 )

Volume Invert Avail.Storage Storage Description
#1 117.50' 575 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

117.50 300 0 0
118.00 2,000 575 575

Device Routing     Invert Outlet Devices
#1 Discarded 117.50' 15.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.11 cfs @ 12.32 hrs  HW=117.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.11 cfs)

Summary for Pond 8P: Hollow

[92] Warning: Device #1 is above defined storage

Inflow Area = 0.350 ac, 5.50% Impervious,  Inflow Depth = 0.35"    for  10 year event
Inflow = 0.05 cfs @ 12.34 hrs,  Volume= 0.010 af
Outflow = 0.05 cfs @ 12.38 hrs,  Volume= 0.010 af,  Atten= 2%,  Lag= 2.6 min
Discarded = 0.05 cfs @ 12.38 hrs,  Volume= 0.010 af
Primary = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 115.65' @ 12.38 hrs   Surf.Area= 146 sf   Storage= 4 cf

Plug-Flow detention time= 0.5 min calculated for 0.010 af (100% of inflow)
Center-of-Mass det. time= 0.5 min ( 955.0 - 954.5 )

Volume Invert Avail.Storage Storage Description
#1 115.60' 988 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

115.60 20 0 0
116.00 1,020 208 208
116.50 2,100 780 988
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Device Routing     Invert Outlet Devices
#1 Primary 116.50' 15.0' long  x 10.0' breadth grassed waterway   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Discarded 115.60' 15.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.05 cfs @ 12.38 hrs  HW=115.65'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.05 cfs)

Primary OutFlow  Max=0.00 cfs @ 2.00 hrs  HW=115.60'   (Free Discharge)
1=grassed waterway  ( Controls 0.00 cfs)

Summary for Pond 10P: CHAMBERS

[81] Warning: Exceeded Pond 6P by 0.22' @ 12.65 hrs

Inflow Area = 1.697 ac, 32.31% Impervious,  Inflow Depth = 1.12"    for  10 year event
Inflow = 2.18 cfs @ 12.10 hrs,  Volume= 0.159 af
Outflow = 0.43 cfs @ 11.80 hrs,  Volume= 0.159 af,  Atten= 80%,  Lag= 0.0 min
Discarded = 0.43 cfs @ 11.80 hrs,  Volume= 0.159 af
Primary = 0.00 cfs @ 2.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 2.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 113.82' @ 12.56 hrs   Surf.Area= 1,858 sf   Storage= 1,781 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 25.6 min ( 864.7 - 839.2 )

Volume Invert Avail.Storage Storage Description
#1A 112.25' 1,880 cf 34.75'W x 53.46'L x 3.75'H Field A

6,966 cf Overall - 2,266 cf Embedded = 4,700 cf  x 40.0% Voids
#2A 113.00' 2,266 cf ADS_StormTech DC-780 +Cap  x 49  Inside #1

Effective Size= 45.4"W x 30.0"H => 6.49 sf x 7.12'L = 46.2 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
49 Chambers in 7 Rows

4,146 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 112.25' 10.000 in/hr Exfiltration over Surface area   
#2 Primary 115.00' 12.0"  Round Culvert   

L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 115.00' / 114.40'   S= 0.0200 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.43 cfs @ 11.80 hrs  HW=112.29'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.43 cfs)

Primary OutFlow  Max=0.00 cfs @ 2.00 hrs  HW=112.25'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
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Map Unit Legend

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

Om Occum fine sandy loam, high 
bottom

1.1 59.9%

WnC Windsor-Urban land complex, 
3 to 15 percent slopes

0.7 40.1%

Totals for Area of Interest 1.8 100.0%

Soil Map—Hillsborough County, New Hampshire, Eastern Part THC

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/31/2022
Page 3 of 3
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Extreme Precipitation Tables 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire

Location
Longitude 71.442 degrees West
Latitude 42.767 degrees North
Elevation 0 feet
Date/Time Thu, 31 Mar 2022 09:48:23 -0400

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

1yr 0.27 0.42 0.52 0.68 0.85 1.07 1yr 0.74 1.01 1.24 1.56 1.96 2.48 2.72 1yr 2.19 2.61 3.04 3.73 4.34 1yr
2yr 0.33 0.51 0.64 0.84 1.05 1.32 2yr 0.91 1.21 1.53 1.91 2.37 2.95 3.28 2yr 2.61 3.15 3.66 4.38 4.98 2yr
5yr 0.39 0.61 0.77 1.03 1.32 1.67 5yr 1.14 1.52 1.93 2.41 3.00 3.72 4.17 5yr 3.29 4.01 4.64 5.50 6.22 5yr

10yr 0.44 0.70 0.88 1.20 1.56 1.99 10yr 1.34 1.80 2.31 2.90 3.60 4.44 5.00 10yr 3.93 4.81 5.55 6.54 7.36 10yr
25yr 0.53 0.83 1.06 1.46 1.94 2.51 25yr 1.68 2.25 2.92 3.67 4.56 5.61 6.37 25yr 4.97 6.12 7.05 8.22 9.20 25yr
50yr 0.59 0.95 1.21 1.70 2.30 3.00 50yr 1.99 2.66 3.51 4.41 5.47 6.70 7.65 50yr 5.93 7.35 8.45 9.77 10.90 50yr
100yr 0.68 1.10 1.42 2.01 2.73 3.58 100yr 2.36 3.16 4.20 5.28 6.54 8.01 9.19 100yr 7.09 8.84 10.12 11.63 12.92 100yr
200yr 0.77 1.26 1.63 2.35 3.24 4.28 200yr 2.80 3.75 5.03 6.33 7.83 9.57 11.05 200yr 8.47 10.62 12.14 13.83 15.31 200yr
500yr 0.93 1.53 2.00 2.90 4.07 5.41 500yr 3.51 4.70 6.38 8.04 9.94 12.12 14.10 500yr 10.73 13.56 15.44 17.42 19.18 500yr

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

1yr 0.22 0.35 0.42 0.57 0.70 0.80 1yr 0.60 0.78 1.06 1.32 1.67 2.28 2.56 1yr 2.02 2.46 2.71 3.01 3.68 1yr
2yr 0.32 0.49 0.60 0.81 1.00 1.20 2yr 0.86 1.17 1.37 1.79 2.30 2.89 3.21 2yr 2.56 3.08 3.57 4.28 4.88 2yr
5yr 0.36 0.55 0.69 0.94 1.20 1.42 5yr 1.04 1.39 1.63 2.11 2.69 3.49 3.89 5yr 3.09 3.74 4.28 5.14 5.82 5yr

10yr 0.39 0.61 0.75 1.05 1.36 1.60 10yr 1.17 1.57 1.82 2.39 3.04 4.03 4.51 10yr 3.57 4.34 4.91 5.89 6.65 10yr
25yr 0.45 0.68 0.85 1.21 1.59 1.87 25yr 1.38 1.83 2.13 2.81 3.54 4.88 5.51 25yr 4.32 5.30 5.89 7.05 7.91 25yr
50yr 0.49 0.74 0.92 1.33 1.79 2.13 50yr 1.54 2.08 2.41 3.20 3.99 5.65 6.42 50yr 5.00 6.17 6.78 8.08 9.03 50yr
100yr 0.53 0.81 1.01 1.46 2.00 2.40 100yr 1.72 2.35 2.72 3.48 4.49 6.53 7.52 100yr 5.78 7.23 7.82 9.28 10.27 100yr
200yr 0.59 0.88 1.12 1.62 2.25 2.72 200yr 1.94 2.66 3.06 3.94 5.09 7.57 8.82 200yr 6.70 8.48 9.01 10.65 11.71 200yr
500yr 0.66 0.99 1.27 1.84 2.62 3.22 500yr 2.26 3.15 3.60 4.64 6.03 9.23 10.94 500yr 8.17 10.52 10.85 12.78 13.93 500yr

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

1yr 0.31 0.48 0.58 0.78 0.96 1.13 1yr 0.83 1.10 1.27 1.66 2.10 2.62 2.88 1yr 2.32 2.77 3.45 4.24 4.77 1yr
2yr 0.35 0.54 0.67 0.91 1.12 1.31 2yr 0.97 1.28 1.49 1.93 2.47 3.04 3.39 2yr 2.69 3.26 3.77 4.49 5.13 2yr
5yr 0.44 0.67 0.83 1.14 1.46 1.67 5yr 1.26 1.63 1.89 2.43 3.05 4.01 4.52 5yr 3.55 4.35 5.00 5.90 6.63 5yr

10yr 0.52 0.81 1.00 1.40 1.80 2.04 10yr 1.56 2.00 2.31 2.90 3.62 4.97 5.62 10yr 4.40 5.41 6.20 7.26 8.09 10yr
25yr 0.68 1.03 1.28 1.83 2.40 2.65 25yr 2.07 2.59 2.99 3.68 4.51 6.58 7.51 25yr 5.83 7.22 8.26 9.54 10.55 25yr
50yr 0.82 1.24 1.55 2.23 3.00 3.23 50yr 2.59 3.16 3.63 4.40 5.33 8.16 9.34 50yr 7.22 8.98 10.25 11.74 12.89 50yr
100yr 1.00 1.51 1.89 2.73 3.74 3.95 100yr 3.23 3.86 4.42 5.46 6.31 10.13 11.60 100yr 8.97 11.16 12.74 14.47 15.79 100yr
200yr 1.21 1.82 2.31 3.34 4.66 4.82 200yr 4.02 4.71 5.37 6.57 7.48 12.55 14.41 200yr 11.10 13.85 15.83 17.83 19.34 200yr
500yr 1.58 2.35 3.02 4.39 6.25 6.25 500yr 5.39 6.11 6.97 8.39 9.35 16.65 19.14 500yr 14.74 18.41 21.10 23.50 25.31 500yr

http://www.nrcc.cornell.edu/
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March 30, 2022 
 
 
Infiltration Feasibility Report  
 
Proposed 6 lot residential subdivision 
Tumpney, Hurd, Clegg, LLC 
Tax map 174, lot 15-1 & Map 181, Lot 1 
Hudson, NH 
 
The following provides test pit and infiltration information for the above-referenced 
project: 
 
Infiltration Basin Data: 
 

The bottom surface area of the pond as designed is 824 sq. ft. 
 Elevation of existing ground at test pit: approx. 117.5’ 
 Elevation of existing ground at basin:  117.5’ to 118’ 
 Design elevation of the pond bottom: 113.0’ 
 Elevation of SHWT: none found to bottom of pit elev. 112’ 
 Elevation of bedrock: none found to bottom of pit elev. 110’ 
 
Test Pit #3 
 
0"-12"  Dark Brown (10yr 3#2) Loam (Topsoil), Friable 
12"-28" Yellowish Brown (10yr 5#6) Fine Sandy Loam, Very Friable, Single Grain 

Structure  
28"-64" Yellowish Brown (10yr 5#4) Fine Loamy Sand, Friable, Single Grain 

Structure 
64"-100" Very Pale Brown (10yr 7#4) Fine Sand, Loose, Single Grain Structure, 

Mottling At 72" (Shwt) 
 
ESHWT: 72" 
Water:  None Observed 
Ledge: None Observed 
Terminated At 100"' 
Percolation Rate:  <2 Min/Inch @ 30" 
 
 
Site Specific soil type:  
  
 Om:  Occum fine sandy loam  
   Well drained 
   Hydrologic Soil Group: B 
 
 



 
 
Infiltration rate:  
 
Based on the NRCS Web Soil Survey data the Ksat rates in both the C horizon is 
estimated between 6.0 to 20.0 inches per hour.  The field percolation test estimates the 
percolation rate at less than 2 min/inch (30 in/hr) exceeding the high value in the tables.  
For design purposes, the higher rate of 20 in/hr from the table was used, and a safety 
factor of 2 applied, to provide a design value of 10 in/hr.  This value is thought to be a 
conservative estimate based on the actual field measurement.   
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Groundwater Recharge Volume 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



(Env-Wq 1507.04)

0.41      ac Area of HSG A soil that was replaced by impervious cover 0.40"
 ac Area of HSG B soil that was replaced by impervious cover 0.25"
 ac Area of HSG C soil that was replaced by impervious cover 0.10"
 ac Area of HSG D soil or impervious cover that was replaced by impervious cover 0.0"

0.40 inches Rd = Weighted groundwater recharge depth
0.164 ac-in GRV = AI * Rd 

595      cf GRV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

GROUNDWATER RECHARGE VOLULME (GRV) CALCULATION

volume of the chamber system below elevation 115.0 = 3318 cf

NHDES Alteration of Terrain                                                                                                          Last Revised December 2017

Provide calculations below showing that the project meets the groundwater recharge requirements (Env-
Wq 1507.04):
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Compliance with Stormwater Facility Maintenance Requirements 
  

The property owner, Tumpney, Hurd, Clegg, LLC, is the party initially responsible for ensuring 
that stormwater facilities installed on the properties are properly maintained and that they function 
as designed.   In the future, this maintenance responsibility will be assigned to the Town of Hudson 
since this road and the associated drainage system will be turned over to the Town and will 
thereafter be a publicly maintained road.   

 
Long term inspection, maintenance, and repair are key elements in maintaining a successful 
stormwater management program on the developed property.  Routine inspections will ensure 
permit compliance; will reduce the potential for deterioration of infrastructure and the high cost to 
repair/replace, and will reduced the degradation of water quality. See the attached inspection report 
form. 
 
Maintaining Stormwater Management Facilities 
 
Stormwater management facilities must be properly maintained to ensure that they operate 
correctly and provide the water quality treatment for which they were designed.   Routine 
maintenance performed on a frequently scheduled basis, can help avoid more costly rehabilitative 
maintenance that results when facilities are not adequately maintained.  Maintenance personnel 
must be qualified to properly maintain stormwater management facilities.  Inadequately trained 
personnel can cause additional problems resulting in additional maintenance costs. 
 
 
The following provides a list of recommendations and guidelines for managing the stormwater 
facilities.   
 
 
MANICURED LANDSCAPED AREAS - FERTILIZER MANAGEMENT 

 
Note- This is more applicable to the individual house lots that the road provides access to and 
frontage on.  This section is included for future reference as may be warranted. 
 
Function – Fertilizer management involves controlling the rate, timing and method of fertilizer 
application so that the nutrients are taken up by the plants thereby reducing the chance of 
polluting the surface and ground waters.  Fertilizer management can be effective in reducing 
the amounts of phosphorus and nitrogen in runoff from landscaped areas, particularly lawns.  
Soil tests shall be conducted to determine fertilizer application rates.  
 
Maintenance  
• Have the soil tested by your landscaper or local Soil Conservation Service for nutrient 

requirements and follow the recommendations. 
• Do not apply fertilizer to frozen ground. 
• Clean up any fertilizer spills. 
• Do not allow fertilizer to be broadcast into water bodies. 
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• When fertilizing a lawn, water thoroughly, but do not create a situation where water runs 
off the surface of the lawn. 

 
 
MANICURED LANDSCAPED AREAS - LITTER CONTROL 

 
Function – Landscaped areas tend to filter debris and contaminates that may block drainage 
systems and pollute the surface and ground waters. 

 
Maintenance  
• Litter Control and lawn maintenance involves removing litter such as trash, leaves, lawn 

clippings, pet wastes, oil and chemicals from streets, parking lots, and lawns before 
materials are transported into surface waters. 

• Litter control shall be implemented as part of the grounds maintenance program.   
 
 
STREET/PARKING LOT SWEEPING 
 

Function – Parking lots accumulate sand and debris.  Street sweeping removes the sand and 
debris, which lowers transport of sediment and pollutants the stormwater systems and into the 
environment. 
 
Maintenance  
• A regular periodic cleaning schedule is recommended.  The more frequent, the greater 

the sediment and pollutant removal.  Regular cleaning of paved areas reduces the 
frequency of cleaning catch basins and drainage systems.  It is recommended that the 
parking lots and access ways shall be swept at least once a month during winter months.  

 
 
CATCH BASINS, CULVERTS, AND DRAINAGE PIPES 

 
Function – Catch basins collect stormwater runoff and culverts and drainage pipes convey 
stormwater away from buildings, walkways, and parking areas.   
 
Maintenance  

• Catch basins should be inspected annually to insure they are working properly and that 
the inlet and outlet pipes are clean and free from sediment buildup, trash or debris, and 
that they are able to freely pass stormwater flows.  Sediment should be removed from 
the sump (if any) as necessary.   

• Culverts and drainage pipes shall be inspected annually, or more often as needed, for 
accumulation of debris and structural integrity.  Leaves and other debris shall be 
removed from the inlet and outlet to insure the functionality of drainage structures.   

 



  Page 4 of 7    

 
 
   
   
 

 
INFILTRATION / DETENTION BASINS 
 

Note- This section is applicable to the grassed depression area inside the cul-de-sac which is 
designed to temporarily detain and infiltrate stormwater runoff. 
 
Function – These basins are designed to temporarily store stormwater from smaller rainfall 
events and allow it to exfiltrate into the ground.  They also attenuate the peak stormwater 
runoff from larger events.  The sediment forebays preceding each basin are designed to capture 
sediment before it enters the infiltration basin, and therefore must be periodically inspected 
and cleared of sediment.   
 
Maintenance  
• Periodically mow embankments (one to three times annually) 
• Inspect inlet and outlet structures after significant storm events and remove debris 
• Annually inspect embankments, inlet/outlet structures and forebay 

o Remove woody vegetation from fill embankments 
o Repair any damaged facilities 
o Repair any erosion;  
o Fill rodent holes 
o Check for invasive species and eradicate if found 

• Inspect sediment forebay twice annually and remove accumulated sediment as needed 
• Inspect infiltration area twice annually and following a rainfall event exceeding 2.5 

inches in a 24-hour period. If the basin is not draining within 72 hours of a rainfall event, 
then the condition of the basin should be assessed by a qualified professional.   

 
 
UNDERGROUND STORMWATER CHAMBER SYSTEM 

 
Function – These basins are also designed to temporarily store stormwater from smaller 
rainfall events and allow it to exfiltrate into the ground.  They also attenuate the peak 
stormwater runoff from larger events.  The catch basins preceding the chamber system are 
designed to with sumps to capture sediment before it enters the chamber system, and therefore 
must be periodically inspected and cleared of sediment.   
 
Maintenance  
• See the ADS cut sheet in the appendix of this manual for the proper care of the chambers. 
• Inspect annually the catch basins preceding the chamber system and remove built up 

sediment accumulation as necessary.   
• Inspect annually the isolator row of the chamber system and clean any sediment buildup 

as specified in the ADS cutsheet. 
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EXOTIC (INVASIVE) SPECIES 
 
Most native plant species are very beneficial to our waterbodies, providing food, shelter, and 
oxygen for organisms in and around the water.  Unlike our native species, exotic plant species 
can reduce the diversity of our native plants, animals and insect species.  If exotic species begin 
to grow in a stormwater management facility, owner shall eradicate the species per best 
management practices.  For additional information on exotic species and procedures for 
managing them, reference is made to 
http://des.nh.gov/organization/divisions/water/wmb/exoticspecies/categories/publications.htm#fa
ctsheets. 
 
Safety 
 
Keep safety considerations at the forefront of inspection procedures at all times.  Likely hazards 
should be anticipated and avoided.  Never enter a confined space (outlet structure, manhole, etc) 
without proper training or equipment.  A confined space should never be entered without at least 
one additional person present.   
 
 
Inspecting Stormwater Management Facilities 
 
The quality of stormwater entering the waters of the state relies heavily on the proper operation 
and maintenance of permanent best management practices.  Stormwater management facilities 
must be periodically inspected to ensure that they function as designed.  The inspection will 
determine the appropriate maintenance that is required for the facility. 
   
A. Inspection Procedures 

 
All stormwater management facilities are required to be inspected by a qualified individual at a 
minimum of once per year.  Inspections should follow the inspection guidance found in this 
Inspection and Maintenance Manual for the specific type of facility.  
 
B.  Inspection Report 
 
The person(s) conducting the inspection activities shall complete the appropriate inspection report 
for the specific facility.  An inspection and maintenance report is provided.   

 
General Information 
 

This section identifies the facility location, person conducting the inspection, the date and time 
the facility was inspected, and approximate days since the last rainfall.  The reason for the 
inspection is also identified on the form depending on the nature of the inspection.  All 
facilities should be inspected on an annual basis at a minimum.  In addition, all facilities should 
be inspected after a significant precipitation event to ensure the facility is draining 
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appropriately and to identify any damage that occurred as a result of the increased runoff.   For 
the purpose of this Stormwater Management Program, a significant rainfall event is considered 
an event of three (3) inches in a 24-hour period or 0.5 inches in a one-hour period.  It is 
anticipated that a short, intense event is likely to have a higher potential of erosion for this site 
than a longer, high volume event. 

   
Inspection Scoring 
 

For each inspection item, a score must be given to identify the urgency of required 
maintenance.  The scoring is as follows:  
 
0 =  No deficiencies identified. 
 
1 =  Monitor – Although maintenance may not be required at this time, a potential problem 

exists that will most likely need to be addressed in the future.  This can include items 
like minor erosion, concrete cracks/spalling, or minor sediment accumulation.  This 
item should be revisited at the next inspection. 

 
2 = Routine Maintenance Required – Some inspection items can be addressed through the 

routine maintenance program (See SOP in appendix A). This can include items like 
vegetation management or debris/trash removal. 

 
3 =  Immediate Repair Necessary – This item needs immediate attention because failure is 

imminent or has already occurred.  This could include items such as structural failure 
of a feature (outlet works, forebay, etc), significant erosion, or significant sediment 
accumulation.  This score should be given to an item that can significantly affect the 
function of the facility.  

 
Inspection Summary/Additional Comments 
 
Additional explanations to inspection items, and observations about the facility not covered by the 
form, are recorded in this section. 
 
C.  Verification of Inspection and Form Submittal 
 
The Stormwater Management Facility Inspection Form provides a record of inspection of the 
facility.  The verification and the inspection form(s) shall be reviewed and maintained by the 
property owner or responsible party.  Any transfer in ownership or responsibility shall be 
documented in writing to NHDES. 
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INSPECTION AND MAINTENANCE REPORT FORM 

SUBDIVISION ON TAX MAP 174, LOT 15-1 & MAP 181, LOT 1 
20 Baker St. & 25 Webster St., Hudson, NH 

 
 

 
Inspector: ______________________________                  Date: __________________________ 

 
BMP Date Since 

Last 
Inspection 

Inspection 
Scoring 

Inspection summary / Additional comments of type and 
date of repairs made 

Manicured 
Landscape Areas - 
Litter Control 
 
 

   

Catch basins, 
Culverts, and  
Drainage Pipes 

   

Street/Parking  
Lot Sweeping 
 
 
 

   

Underground 
Chamber System 
 
 

   

De-ice Chemical  
Use – 
List Type and 
Quantity 
 

   

Detention 
Ponds & Grass 
Swales 
 

   

Invasive Species  
Assessment 
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INSPECTION
The	 frequency	of	 Inspection	and	Maintenance	varies	by	 location.	A	 routine	
inspection schedule needs to be established for each individual location based 
upon	site	specific	variables.	The	type	of	land	use	(i.e.	industrial,	commercial,	
public,	residential)	anticipated	pollutant	load,	percent	imperviousness,	climate,		
rain	fall	data,	etc.	all	play	a	critical	role	in	determining	the	actual	frequency	of	
inspection and maintenance practices .

At a minimum, StormTech recommends annual inspections . Initially, the 
Isolator Row should be inspected every 6 months for the first year of operation . 
For	subsequent	years,	the	inspection	should	be	adjusted	based	upon	previous	
observation of sediment deposition .

The	 Isolator	 Row	 incorporates	 a	 combination	 of	 standard	 manhole(s)	 and	
strategically	located	inspection	ports	(as	needed).	The	inspection	ports	allow	
for easy access to the system from the surface, eliminating the need to 
perform a confined space entry for inspection purposes .

If, upon visual inspection it is found that sediment has accumulated, a stadia 
rod should be inserted to determine the depth of sediment . When the average 
depth of sediment exceeds 3 inches throughout the length of the Isolator Row, 
clean-out should be performed .

Examples of culvert cleaning nozzles appropriate for Isolator Row maintenance. (These are not StormTech products.)

MAINTENANCE
The Isolator Row was designed to reduce the cost of periodic 
maintenance.	 By	 “isolating”	 sediments	 to	 just	 one	 row,	 costs	 are	
dramatically reduced by eliminating the need to clean out each row 
of the entire storage bed . If inspection indicates the potential need for 
maintenance,	access	is	provided	via	a	manhole(s)	located	on	the	end(s)	
of	 the	 row	 for	cleanout.	 If	entry	 into	 the	manhole	 is	 required,	please	
follow	local	and	OSHA	rules	for	a	confined	space	entries.

Maintenance	 is	 accomplished	 with	 the	 jetvac	 process.	 The	 jetvac	
process	utilizes	a	high	pressure	water	nozzle	to	propel	itself	down	the	
Isolator	Row	while	scouring	and	suspending	sediments.	As	the	nozzle	
is retrieved, the captured pollutants are flushed back into the manhole 
for vacuuming . Most sewer and pipe maintenance companies have 
vacuum/jetvac	combination	vehicles.	Selection	of	an	appropriate	jetvac	
nozzle	will	improve	maintenance	efficiency.	Fixed	nozzles	designed	for	
culverts or large diameter pipe cleaning are preferable . Rear facing 
jets	with	an	effective	spread	of	at	least	45”	are	best.	Most	jetvac	reels	
have 400 feet of hose allowing maintenance of an Isolator Row up 
to	50	chambers	 long.	The	 jetvac	process	shall	only	be	performed	on	
StormTech	Isolator	Rows	that	have	AASHTO	class	1	woven	geotextile	
(as	specified	by	StormTech)	over	their	angular	base	stone.



Tax Map 174, Lot 15-1 & Map 181, Lot 1, Hudson, NH 
Stormwater Management Report 

 
 
 
 
 
 
 
 
 
 
 
 
 

Pre-Development Drainage Area Plan 
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Post-Development Drainage Area Plan 
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