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Introduction 
 
This project is the expansion of an existing moving and storage business on a 6.18 
acre property located on Colonial way in Barrington.  The property is currently 
developed with an existing 20,000 s.f. building, access roads, parking, and related 
site improvements.  The property is zoned for commercial purposes.   
 
There is an existing seasonal stream that bisects the property and carries 
stormwater runoff from the upstream drainage basin and the subject property 
easterly to NH Route 125 and ultimately into the Isinglass River.  The drainage on 
the existing property is open drainage, basically sheet drainage over the 
developed area draining over a vegetated buffer and into the adjacent wetland and 
seasonal stream. 
 
The proposed project consists of constructing a new 11,770 s.f. building and an 
access driveway surrounding the new building.  Drainage runoff from the new 
improvements will be routed to a new detention basin designed to mitigate peak 
storm events such that there is no increase is stormwater runoff from the proposed 
impervious surfaces.     
 
Existing Conditions 
 
The property is identified on tax map 220 as lot 31, is 6.18 acres in size, and has 
382 feet of frontage on Colonial Way.  The property is in the Regional / 
Commercial (RC) zoning district and the Stratified Drift Aquifer Overlay District.  
The middle portion of the site is developed with an existing 20,000 s.f. building, 
access roads, parking for 20 vehicles, and related site improvements.  The current 
improvements occupy approximately 2.0 acres of the subject property.  The 
remaining area is unimproved and wooded.    
 
As noted above there is an existing seasonal stream that bisects the property and 
carries stormwater runoff from the upstream drainage basin and the subject 
property easterly to NH Route 125 and ultimately into the Isinglass River.  The 
upstream drainage basin is over 35 acres of wooded undeveloped land.  There are 
poorly drained soils surrounding the existing development.  The soils in the 
development area are mapped as Saugatuck loamy sand as taken from the NRCS 
Web Soil Survey. The northwesterly portion of the property is unimproved and 
wooded.  Slopes on the subject property are fairly flat ranging from 1 to 4%. 
 
The existing site drainage basically sheets off of the proposed development area 
into the surrounding poorly drained soils.  There is a depression at the 
northeasterly corner of the property that acts naturally to detain runoff from peak 
storm events and thereby reduce peak flows in the seasonal stream.   
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Proposed development  
 
This project is an expansion to the existing moving and storage business.  
Proposed site improvements include constructing a new 11,770 s.f. building and 
an access driveway surrounding the new building.  The total area of impervious 
surfaces added to the site as a result of the improvements is approximately 22,850 
s.f.  The total area to be disturbed during construction is approximately 33,000 s.f.  
There are no wetland impacts associated with this project.   
 
The proposed drainage system for the new expansion will be an open system with 
stormwater flows directed to a new detention basin designed to mitigate peak 
storm events such that there is no increase is stormwater runoff from the proposed 
impervious surfaces.  The calculations demonstrate that there are no increases in 
peak flows as a result from 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 10, 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: 3.00 inches 
10-year storm rainfall: 4.30 inches 
50-year storm rainfall: 5.65 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 a proposed detention basin as previously 
described. The stormwater runoff has been modeled to a single point in the 
adjacent seasonal stream on the subject property (see drainage area plans).  Pre 
and post development flows were analyzed at that point of reference.  The peak 
flows are shown in the accompanying table: 
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Storm event Pre-development 
(cfs) 

Post-development 
(cfs) 

10-year 24.8 24.7 

50-year 42.7 42.5 
 
 
Stormwater Treatment 
 
Stormwater treatment is provided to reduce pollutants and sediment from 
discharging into downstream public waters.  The design of this site largely relies 
on the proposed vegetation surrounding the proposed improvements to act as a 
vegetated buffer strip, consistent with the design of the original site.  The detention 
basin will further provide treatment by capturing sediment and pollutants.     
 
 
Erosion Control Measures 
 
This site is very flat and the soils are sandy.  There is therefore not a high level of 
concern for erosion during construction.  It is recommended that silt fence be 
placed downslope of the construction limits adjacent to the poorly drained soils to 
minimize any possible sediment migration.  As the disturbance of this site is less 
than 50,000 s.f. a Stormwater Pollution Prevention Plan (SWPPP) is not required.  
The contractor would however be expected to follow reasonable means and 
methods to minimize any erosion concerns.     
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1S

sub 1

Routing Diagram for 01-21-14 Huff Storage-PRE
Prepared by RJB Engineering,  Printed 1/25/2014

HydroCAD® 10.00  s/n 05821  © 2013 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



01-21-14 Huff Storage-PRE
  Printed  1/25/2014Prepared by RJB Engineering

Page 2HydroCAD® 10.00  s/n 05821  © 2013 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.400 91 Urban industrial, 72% imp, HSG C  (1S)

0.500 30 Woods, Good, HSG A  (1S)

1.700 55 Woods, Good, HSG B  (1S)

35.500 70 Woods, Good, HSG C  (1S)

38.100 69 TOTAL AREA
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Soil Listing (selected nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.500 HSG A 1S

1.700 HSG B 1S

35.900 HSG C 1S

0.000 HSG D

0.000 Other

38.100 TOTAL 

AREA



Type III 24-hr  10-yr Rainfall=4.30"01-21-14 Huff Storage-PRE
  Printed  1/25/2014Prepared by RJB Engineering

Page 4HydroCAD® 10.00  s/n 05821  © 2013 HydroCAD Software Solutions LLC

Time span=5.00-24.00 hrs, dt=0.05 hrs, 381 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=38.100 ac   0.76% Impervious   Runoff Depth>1.44"Subcatchment 1S: sub 1
   Flow Length=1,500'   Tc=58.7 min   CN=69   Runoff=24.75 cfs  4.579 af

Total Runoff Area = 38.100 ac   Runoff Volume = 4.579 af   Average Runoff Depth = 1.44"
99.24% Pervious = 37.812 ac     0.76% Impervious = 0.288 ac



Type III 24-hr  50-yr Rainfall=5.65"01-21-14 Huff Storage-PRE
  Printed  1/25/2014Prepared by RJB Engineering

Page 5HydroCAD® 10.00  s/n 05821  © 2013 HydroCAD Software Solutions LLC

Time span=5.00-24.00 hrs, dt=0.05 hrs, 381 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=38.100 ac   0.76% Impervious   Runoff Depth>2.41"Subcatchment 1S: sub 1
   Flow Length=1,500'   Tc=58.7 min   CN=69   Runoff=42.69 cfs  7.644 af

Total Runoff Area = 38.100 ac   Runoff Volume = 7.644 af   Average Runoff Depth = 2.41"
99.24% Pervious = 37.812 ac     0.76% Impervious = 0.288 ac
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Summary for Subcatchment 1S: sub 1

Runoff = 42.69 cfs @ 12.83 hrs,  Volume= 7.644 af,  Depth> 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=5.65"

Area (ac) CN Description
0.500 30 Woods, Good, HSG A
1.700 55 Woods, Good, HSG B

35.500 70 Woods, Good, HSG C
0.400 91 Urban industrial, 72% imp, HSG C

38.100 69 Weighted Average
37.812 99.24% Pervious Area
0.288 0.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.3 100 0.0100 0.06 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.00"
26.7 800 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.7 600 0.0150 3.64 14.56 Channel Flow, 

Area= 4.0 sf  Perim= 4.0'  r= 1.00'
n= 0.050  Mountain streams w/large boulders

58.7 1,500 Total
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sub 1
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sub 2

3P

basin

4L

design node

Routing Diagram for 01-21-14 Huff Storage-POST
Prepared by RJB Engineering,  Printed 1/25/2014

HydroCAD® 10.00  s/n 05821  © 2013 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



01-21-14 Huff Storage-POST
  Printed  1/25/2014Prepared by RJB Engineering
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.114 74 >75% Grass cover, Good, HSG C  (2S)

0.079 96 Gravel surface, HSG C  (2S)

0.210 98 Paved parking, HSG C  (2S)

0.275 98 Roofs, HSG C  (2S)

0.500 30 Woods, Good, HSG A  (1S)

1.700 55 Woods, Good, HSG B  (1S)

35.222 70 Woods, Good, HSG C  (1S)

38.100 69 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.500 HSG A 1S

1.700 HSG B 1S

35.900 HSG C 1S, 2S

0.000 HSG D

0.000 Other

38.100 TOTAL 

AREA



Type III 24-hr  10-yr Rainfall=4.30"01-21-14 Huff Storage-POST
  Printed  1/25/2014Prepared by RJB Engineering
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Time span=5.00-24.00 hrs, dt=0.05 hrs, 381 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=37.422 ac   0.00% Impervious   Runoff Depth>1.44"Subcatchment 1S: sub 1
   Flow Length=1,500'   Tc=58.7 min   CN=69   Runoff=24.31 cfs  4.498 af

Runoff Area=0.678 ac   71.53% Impervious   Runoff Depth>3.60"Subcatchment 2S: sub 2
   Tc=6.0 min   CN=94   Runoff=2.64 cfs  0.203 af

Peak Elev=197.79'  Storage=1,432 cf   Inflow=2.64 cfs  0.203 afPond 3P: basin
   Outflow=1.77 cfs  0.201 af

   Inflow=24.74 cfs  4.698 afLink 4L: design node
   Primary=24.74 cfs  4.698 af

Total Runoff Area = 38.100 ac   Runoff Volume = 4.701 af   Average Runoff Depth = 1.48"
98.73% Pervious = 37.615 ac     1.27% Impervious = 0.485 ac



Type III 24-hr  50-yr Rainfall=5.65"01-21-14 Huff Storage-POST
  Printed  1/25/2014Prepared by RJB Engineering
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Time span=5.00-24.00 hrs, dt=0.05 hrs, 381 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=37.422 ac   0.00% Impervious   Runoff Depth>2.41"Subcatchment 1S: sub 1
   Flow Length=1,500'   Tc=58.7 min   CN=69   Runoff=41.93 cfs  7.508 af

Runoff Area=0.678 ac   71.53% Impervious   Runoff Depth>4.91"Subcatchment 2S: sub 2
   Tc=6.0 min   CN=94   Runoff=3.55 cfs  0.277 af

Peak Elev=197.97'  Storage=1,842 cf   Inflow=3.55 cfs  0.277 afPond 3P: basin
   Outflow=2.31 cfs  0.274 af

   Inflow=42.52 cfs  7.782 afLink 4L: design node
   Primary=42.52 cfs  7.782 af

Total Runoff Area = 38.100 ac   Runoff Volume = 7.785 af   Average Runoff Depth = 2.45"
98.73% Pervious = 37.615 ac     1.27% Impervious = 0.485 ac
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Summary for Subcatchment 1S: sub 1

Runoff = 41.93 cfs @ 12.83 hrs,  Volume= 7.508 af,  Depth> 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=5.65"

Area (ac) CN Description
0.500 30 Woods, Good, HSG A
1.700 55 Woods, Good, HSG B

35.222 70 Woods, Good, HSG C
37.422 69 Weighted Average
37.422 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.3 100 0.0100 0.06 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.00"
26.7 800 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.7 600 0.0150 3.64 14.56 Channel Flow, 

Area= 4.0 sf  Perim= 4.0'  r= 1.00'
n= 0.050  Mountain streams w/large boulders

58.7 1,500 Total

Summary for Subcatchment 2S: sub 2

Runoff = 3.55 cfs @ 12.09 hrs,  Volume= 0.277 af,  Depth> 4.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  50-yr Rainfall=5.65"

Area (ac) CN Description
0.275 98 Roofs, HSG C
0.210 98 Paved parking, HSG C
0.079 96 Gravel surface, HSG C
0.114 74 >75% Grass cover, Good, HSG C
0.678 94 Weighted Average
0.193 28.47% Pervious Area
0.485 71.53% Impervious Area

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

6.0 Direct Entry, 
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Summary for Pond 3P: basin

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.678 ac, 71.53% Impervious,  Inflow Depth > 4.91"    for  50-yr event
Inflow = 3.55 cfs @ 12.09 hrs,  Volume= 0.277 af
Outflow = 2.31 cfs @ 12.19 hrs,  Volume= 0.274 af,  Atten= 35%,  Lag= 5.9 min
Primary = 2.31 cfs @ 12.19 hrs,  Volume= 0.274 af

Routing by Stor-Ind method, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 197.97' @ 12.19 hrs   Surf.Area= 2,288 sf   Storage= 1,842 cf

Plug-Flow detention time= 27.5 min calculated for 0.274 af (99% of inflow)
Center-of-Mass det. time= 19.6 min ( 793.6 - 774.0 )

Volume Invert Avail.Storage Storage Description
#1 197.00' 4,620 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

197.00 1,500 0 0
199.00 3,120 4,620 4,620

Device Routing     Invert Outlet Devices
#1 Primary 197.00' 12.0"  Round Culvert   L= 30.0'   CPP, mitered to conform to fill,  Ke= 0.700   

Inlet / Outlet Invert= 197.00' / 196.70'   S= 0.0100 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 0.79 sf   

#2 Primary 198.00' 4.0' long  x 6.0' 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)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  2.65  2.66  
2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=2.30 cfs @ 12.19 hrs  HW=197.97'   (Free Discharge)
1=Culvert  (Inlet Controls 2.30 cfs @ 2.96 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link 4L: design node

Inflow Area = 38.100 ac, 1.27% Impervious,  Inflow Depth > 2.45"    for  50-yr event
Inflow = 42.52 cfs @ 12.83 hrs,  Volume= 7.782 af
Primary = 42.52 cfs @ 12.83 hrs,  Volume= 7.782 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-24.00 hrs, dt= 0.05 hrs
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Off-site Drainage Area Map 
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Map Unit Legend

Strafford County, New Hampshire (NH017)

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

AdB Acton very stony fine sandy
loam, 0 to 8 percent slopes

1.7 4.6%

HaB Hinckley loamy sand, 3 to 8
percent slopes

0.5 1.3%

HgC Hollis-Gloucester very rocky
fine sandy loams, 8 to 15
percent slopes

10.3 27.1%

Sb Saugatuck loamy sand 25.6 67.0%

Totals for Area of Interest 38.1 100.0%

Soil Map—Strafford County, New Hampshire Huff Storage

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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