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1. 10:30 AM - 11:15 AM:  Site Review for 29 Littleworth Road LLC & Northern Pool & Spa, Assessor’s Map 

G, Lot 6 , zoned I-4, and located at 29 Littleworth Road. (Proposal is to construct 
an 11,728 sq. ft. office and warehouse. Other improvements include access and 
parking areas, stormwater treatment and an on-site wastewater disposal field).   
(P19-26) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



























































 

 

LITTLEWORTH ROAD – OFFICE/WAREHOUSE 
29 LITTLEWORTH ROAD, DOVER, NH 

STORMWATER MANAGEMENT STUDY 
 
Project No.: C147-19       March 5th, 2019 
                                
 Scope 
This stormwater management plan has been prepared for a pool construction and 
retail/office space development located at 29 Littleworth Road in Dover, NH.  The entire 
parcel contains approximately 3.99 acres; the development will include a single building 
containing a pool construction area, office space, storefront and a small manager’s 
apartment.  The project requires a Site Plan Review and must meet the Stormwater 
Management requirements for the City of Dover.  The project will create approximately 2.1 
acres of developed area and approximately 1.2 acres of impervious area.   
 
 Site and Watershed Description 
The project site is located in the Lower Cocheco River Subwatershed.  A 7½ minute series 
U.S.G.S. map of the project area is attached. 
 
The current lot contains meadow areas, woodlands and wetlands.  The mapped wetlands are 
on the western portion of the site.  There is a buffer area that extends from the wetland 
boundary 50’ westerly into the property.  The existing vegetation shall remain in this area and 
no grading or other disturbance is proposed for this portion of the site.   
 
The site is not located in a flood zone.  
 
 Soils/Hydrologic Soil Groups           
Soil types and their respective Hydrologic Soil Groups (HSG) were determined from the 
USDA NRCS Web Soil Survey.  On site soil types consist of Buxton Silt Loam (Bz), Charlton 
Fine Sandy Loam (Cf), Hollis-Charlton Fine Sandy Loams (Hc), Suffield Silt Loam (Sf) and 
Sutton Fine Sandy Loam (Sn).  Hydrologic Soil Groups (HSG’s) range from “B” to “D” for 
these soil types. 
 
 Methodology 
The stormwater quantity analysis will be conducted using the HydroCAD Stormwater 
Modeling System by Applied Microcomputer Systems.  The analysis determines the “Existing 
Condition” and “Developed Condition” stormwater flows.  Both cases are analyzed for the 2, 
10, 25 and 50-year, 24-hour frequency storm events.  The Existing Condition analyzes the 
site as it currently exists and the Developed Condition models the site with the proposed 
improvements described above. 
 
 Water Quantity Analysis  
Existing Condition 
The site itself is divided into two subcatchments for analysis.  Runoff flows from the west to 
the eastern side of the property.  The two analysis points are at the eastern property line in 
the upper and lower portions of the wetlands respectively.  
 
Developed Condition 
The Developed Condition analysis consists of 6 subcatchments.  Other features such as 
ponds (Bioretention cell) and catch basins were added to account for on-site routing and 
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Routing Diagram for Littleworth EXT
Prepared by Hewlett-Packard Company,  Printed 3/3/2019
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

41,208 58 Meadow, non-grazed, HSG B  (10, 20)
15,943 71 Meadow, non-grazed, HSG C  (10, 20)
83,330 78 Meadow, non-grazed, HSG D  (10, 20)

1,350 98 Paved roads w/curbs & sewers, HSG B  (10, 20)
915 98 Paved roads w/curbs & sewers, HSG D  (10)

19,254 70 Woods, Good, HSG C  (10, 20)
22,825 77 Woods, Good, HSG D  (10, 20)

184,825 72 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
42,558 HSG B 10, 20
35,196 HSG C 10, 20

107,070 HSG D 10, 20
0 Other

184,825 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

0 41,208 15,943 83,330 0 140,481 Meadow, 
non-grazed

0 1,350 0 915 0 2,265 Paved roads 
w/curbs & sewers

0 0 19,254 22,825 0 42,079 Woods, Good

0 42,558 35,196 107,070 0 184,825 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=1.439 ac   3.34% Impervious   Runoff Depth>3.65"Subcatchment 10: Subcat 10
   Flow Length=416'   Tc=15.7 min   CN=73   Runoff=4.60 cfs  19,078 cf

Runoff Area=2.804 ac   0.14% Impervious   Runoff Depth>3.55"Subcatchment 20: Subcat 20
   Flow Length=409'   Tc=17.4 min   CN=72   Runoff=8.37 cfs  36,099 cf

   Inflow=4.60 cfs  19,078 cfLink 1L: AP1
   Primary=4.60 cfs  19,078 cf

   Inflow=8.37 cfs  36,099 cfLink 2L: AP2
   Primary=8.37 cfs  36,099 cf

Total Runoff Area = 184,825 sf   Runoff Volume = 55,177 cf   Average Runoff Depth = 3.58"
98.77% Pervious = 182,560 sf     1.23% Impervious = 2,265 sf
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Summary for Subcatchment 10: Subcat 10

Runoff = 4.60 cfs @ 12.24 hrs,  Volume= 19,078 cf,  Depth> 3.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  50-Year Rainfall=7.16"

Area (ac) CN Description
0.307 58 Meadow, non-grazed, HSG B
0.143 71 Meadow, non-grazed, HSG C
0.441 78 Meadow, non-grazed, HSG D
0.027 98 Paved roads w/curbs & sewers, HSG B
0.021 98 Paved roads w/curbs & sewers, HSG D
0.126 70 Woods, Good, HSG C
0.374 77 Woods, Good, HSG D
1.439 73 Weighted Average
1.391 96.66% Pervious Area
0.048 3.34% Impervious Area

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

6.4 100 0.0628 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.05"

1.7 179 0.0630 1.76 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.6 137 0.0145 0.30 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

15.7 416 Total

Summary for Subcatchment 20: Subcat 20

Runoff = 8.37 cfs @ 12.26 hrs,  Volume= 36,099 cf,  Depth> 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  50-Year Rainfall=7.16"

Area (ac) CN Description
0.639 58 Meadow, non-grazed, HSG B
0.223 71 Meadow, non-grazed, HSG C
1.472 78 Meadow, non-grazed, HSG D
0.004 98 Paved roads w/curbs & sewers, HSG B
0.316 70 Woods, Good, HSG C
0.150 77 Woods, Good, HSG D
2.804 72 Weighted Average
2.800 99.86% Pervious Area
0.004 0.14% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.7 100 0.0350 0.14 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.05"
1.8 183 0.0570 1.67 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
3.9 126 0.0470 0.54 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
17.4 409 Total

Summary for Link 1L: AP1

Inflow Area = 62,683 sf, 3.34% Impervious,  Inflow Depth > 3.65"    for  50-Year event
Inflow = 4.60 cfs @ 12.24 hrs,  Volume= 19,078 cf
Primary = 4.60 cfs @ 12.24 hrs,  Volume= 19,078 cf,  Atten= 0%,  Lag= 0.0 min

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

Summary for Link 2L: AP2

Inflow Area = 122,142 sf, 0.14% Impervious,  Inflow Depth > 3.55"    for  50-Year event
Inflow = 8.37 cfs @ 12.26 hrs,  Volume= 36,099 cf
Primary = 8.37 cfs @ 12.26 hrs,  Volume= 36,099 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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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=1.439 ac   3.34% Impervious   Runoff Depth>0.81"Subcatchment 10: Subcat 10
   Flow Length=416'   Tc=15.7 min   CN=73   Runoff=1.00 cfs  4,240 cf

Runoff Area=2.804 ac   0.14% Impervious   Runoff Depth>0.76"Subcatchment 20: Subcat 20
   Flow Length=409'   Tc=17.4 min   CN=72   Runoff=1.74 cfs  7,766 cf

   Inflow=1.00 cfs  4,240 cfLink 1L: AP1
   Primary=1.00 cfs  4,240 cf

   Inflow=1.74 cfs  7,766 cfLink 2L: AP2
   Primary=1.74 cfs  7,766 cf

Total Runoff Area = 184,825 sf   Runoff Volume = 12,006 cf   Average Runoff Depth = 0.78"
98.77% Pervious = 182,560 sf     1.23% Impervious = 2,265 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=1.439 ac   3.34% Impervious   Runoff Depth>1.83"Subcatchment 10: Subcat 10
   Flow Length=416'   Tc=15.7 min   CN=73   Runoff=2.33 cfs  9,571 cf

Runoff Area=2.804 ac   0.14% Impervious   Runoff Depth>1.76"Subcatchment 20: Subcat 20
   Flow Length=409'   Tc=17.4 min   CN=72   Runoff=4.17 cfs  17,879 cf

   Inflow=2.33 cfs  9,571 cfLink 1L: AP1
   Primary=2.33 cfs  9,571 cf

   Inflow=4.17 cfs  17,879 cfLink 2L: AP2
   Primary=4.17 cfs  17,879 cf

Total Runoff Area = 184,825 sf   Runoff Volume = 27,450 cf   Average Runoff Depth = 1.78"
98.77% Pervious = 182,560 sf     1.23% Impervious = 2,265 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=1.439 ac   3.34% Impervious   Runoff Depth>2.74"Subcatchment 10: Subcat 10
   Flow Length=416'   Tc=15.7 min   CN=73   Runoff=3.48 cfs  14,332 cf

Runoff Area=2.804 ac   0.14% Impervious   Runoff Depth>2.65"Subcatchment 20: Subcat 20
   Flow Length=409'   Tc=17.4 min   CN=72   Runoff=6.29 cfs  26,985 cf

   Inflow=3.48 cfs  14,332 cfLink 1L: AP1
   Primary=3.48 cfs  14,332 cf

   Inflow=6.29 cfs  26,985 cfLink 2L: AP2
   Primary=6.29 cfs  26,985 cf

Total Runoff Area = 184,825 sf   Runoff Volume = 41,317 cf   Average Runoff Depth = 2.68"
98.77% Pervious = 182,560 sf     1.23% Impervious = 2,265 sf
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

28,310 58 Meadow, non-grazed, HSG B  (10, 20, 40, 50, 60)
15,597 71 Meadow, non-grazed, HSG C  (10, 30, 60)
49,547 78 Meadow, non-grazed, HSG D  (10, 20, 30, 40, 50, 60)

8,973 98 Paved parking, HSG B  (20, 40)
19,994 98 Paved parking, HSG D  (20, 30, 40)

5,097 98 Paved roads w/curbs & sewers, HSG B  (10, 20, 40)
6,490 98 Paved roads w/curbs & sewers, HSG D  (10, 20, 30)

11,761 98 Roofs, HSG D  (30, 40)
19,596 70 Woods, Good, HSG C  (10, 60)
19,312 77 Woods, Good, HSG D  (10, 60)

184,677 79 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

0 28,310 15,597 49,547 0 93,453 Meadow, 
non-grazed

0 8,973 0 19,994 0 28,967 Paved parking
0 5,097 0 6,490 0 11,587 Paved roads 

w/curbs & sewers
0 0 0 11,761 0 11,761 Roofs
0 0 19,596 19,312 0 38,908 Woods, Good

0 42,380 35,193 107,105 0 184,677 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=1.215 ac   3.95% Impervious   Runoff Depth>4.06"Subcatchment 10: Subcat 10
   Flow Length=395'   Tc=10.5 min   CN=73   Runoff=4.52 cfs  17,912 cf

Runoff Area=0.290 ac   73.45% Impervious   Runoff Depth>6.10"Subcatchment 20: Subcat 20
   Flow Length=230'   Tc=1.8 min   CN=91   Runoff=2.02 cfs  6,417 cf

Runoff Area=0.496 ac   50.60% Impervious   Runoff Depth>5.75"Subcatchment 30: Subcat 30
   Flow Length=90'   Tc=0.7 min   CN=88   Runoff=3.29 cfs  10,351 cf

Runoff Area=0.692 ac   99.57% Impervious   Runoff Depth>6.92"Subcatchment 40: Subcat 40
   Flow Length=367'   Tc=2.0 min   CN=98   Runoff=5.04 cfs  17,383 cf

Runoff Area=12,200 sf   0.00% Impervious   Runoff Depth>2.52"Subcatchment 50: Subcat 50
   Flow Length=284'   Tc=3.5 min   CN=58   Runoff=0.83 cfs  2,558 cf

Runoff Area=55,170 sf   0.00% Impervious   Runoff Depth>4.07"Subcatchment 60: Subcat 60
   Flow Length=367'   Tc=5.1 min   CN=73   Runoff=5.66 cfs  18,706 cf

Peak Elev=99.01'  Storage=13,680 cf   Inflow=10.65 cfs  35,542 cfPond 1P: (new Pond)
   Primary=2.19 cfs  26,774 cf   Secondary=0.04 cfs  12 cf   Outflow=2.23 cfs  26,786 cf

Peak Elev=100.15'  Storage=15 cf   Inflow=5.82 cfs  19,914 cfPond C1: Culvert 1
15.0"  Round Culvert  n=0.013  L=95.3'  S=0.0058 '/'   Outflow=5.77 cfs  18,798 cf

Peak Elev=101.46'  Storage=32 cf   Inflow=0.83 cfs  2,558 cfPond C2: Culvert 1
12.0"  Round Culvert  n=0.013  L=135.0'  S=0.0198 '/'   Outflow=0.83 cfs  2,532 cf

Peak Elev=101.79'  Storage=36 cf   Inflow=2.02 cfs  6,417 cfPond C3: Culvert 1
12.0"  Round Culvert  n=0.013  L=62.0'  S=0.0373 '/'   Outflow=2.02 cfs  6,392 cf

   Inflow=4.52 cfs  17,912 cfLink 1L: AP1
   Primary=4.52 cfs  17,912 cf

   Inflow=6.49 cfs  45,492 cfLink 2L: AP2
   Primary=6.49 cfs  45,492 cf

Total Runoff Area = 184,677 sf   Runoff Volume = 73,326 cf   Average Runoff Depth = 4.76"
71.67% Pervious = 132,362 sf     28.33% Impervious = 52,316 sf
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Summary for Subcatchment 10: Subcat 10

Runoff = 4.52 cfs @ 12.18 hrs,  Volume= 17,912 cf,  Depth> 4.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  50-Year Rainfall=7.16"

Area (ac) CN Description
0.237 58 Meadow, non-grazed, HSG B
0.140 71 Meadow, non-grazed, HSG C
0.277 78 Meadow, non-grazed, HSG D
0.027 98 Paved roads w/curbs & sewers, HSG B
0.021 98 Paved roads w/curbs & sewers, HSG D
0.139 70 Woods, Good, HSG C
0.374 77 Woods, Good, HSG D
1.215 73 Weighted Average
1.167 96.05% Pervious Area
0.048 3.95% Impervious Area

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

0.4 24 0.0200 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.05"

2.7 35 0.0625 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.05"

2.5 259 0.0617 1.74 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.9 77 0.0110 0.26 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

10.5 395 Total

Summary for Subcatchment 20: Subcat 20

Runoff = 2.02 cfs @ 12.08 hrs,  Volume= 6,417 cf,  Depth> 6.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  50-Year Rainfall=7.16"

Area (ac) CN Description
0.031 58 Meadow, non-grazed, HSG B
0.046 78 Meadow, non-grazed, HSG D
0.003 98 Paved parking, HSG B
0.024 98 Paved parking, HSG D
0.074 98 Paved roads w/curbs & sewers, HSG B
0.112 98 Paved roads w/curbs & sewers, HSG D
0.290 91 Weighted Average
0.077 26.55% Pervious Area
0.213 73.45% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.6 50 0.0370 1.50 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.05"

0.5 115 0.0349 3.79 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 65 0.0520 1.60 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.8 230 Total

Summary for Subcatchment 30: Subcat 30

Runoff = 3.29 cfs @ 12.06 hrs,  Volume= 10,351 cf,  Depth> 5.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  50-Year Rainfall=7.16"

Area (ac) CN Description
0.035 71 Meadow, non-grazed, HSG C
0.210 78 Meadow, non-grazed, HSG D
0.107 98 Paved parking, HSG D
0.016 98 Paved roads w/curbs & sewers, HSG D
0.128 98 Roofs, HSG D
0.496 88 Weighted Average
0.245 49.40% Pervious Area
0.251 50.60% Impervious Area

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

0.5 50 0.0500 1.69 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.05"

0.2 40 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 90 Total

Summary for Subcatchment 40: Subcat 40

Runoff = 5.04 cfs @ 12.08 hrs,  Volume= 17,383 cf,  Depth> 6.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  50-Year Rainfall=7.16"
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Area (ac) CN Description
0.001 58 Meadow, non-grazed, HSG B
0.002 78 Meadow, non-grazed, HSG D
0.203 98 Paved parking, HSG B
0.328 98 Paved parking, HSG D
0.016 98 Paved roads w/curbs & sewers, HSG B
0.142 98 Roofs, HSG D
0.692 98 Weighted Average
0.003 0.43% Pervious Area
0.689 99.57% Impervious Area

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

0.5 50 0.0425 1.58 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.05"

1.5 317 0.0315 3.60 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.0 367 Total

Summary for Subcatchment 50: Subcat 50

Runoff = 0.83 cfs @ 12.10 hrs,  Volume= 2,558 cf,  Depth> 2.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  50-Year Rainfall=7.16"

Area (sf) CN Description
12,132 58 Meadow, non-grazed, HSG B

68 78 Meadow, non-grazed, HSG D
12,200 58 Weighted Average
12,200 100.00% Pervious Area

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

0.5 50 0.0425 1.58 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.05"

3.0 234 0.0341 1.29 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.5 284 Total

Summary for Subcatchment 60: Subcat 60

Runoff = 5.66 cfs @ 12.12 hrs,  Volume= 18,706 cf,  Depth> 4.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NRCC 24-hr D  50-Year Rainfall=7.16"
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Area (sf) CN Description
4,460 58 Meadow, non-grazed, HSG B
7,974 71 Meadow, non-grazed, HSG C

26,174 78 Meadow, non-grazed, HSG D
13,541 70 Woods, Good, HSG C

3,021 77 Woods, Good, HSG D
55,170 73 Weighted Average
55,170 100.00% Pervious Area

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

1.6 29 0.4130 0.30 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.05"

3.5 338 0.0540 1.63 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.1 367 Total

Summary for Pond 1P: (new Pond)

Inflow Area = 76,582 sf, 65.58% Impervious,  Inflow Depth > 5.57"    for  50-Year event
Inflow = 10.65 cfs @ 12.07 hrs,  Volume= 35,542 cf
Outflow = 2.23 cfs @ 12.32 hrs,  Volume= 26,786 cf,  Atten= 79%,  Lag= 14.6 min
Primary = 2.19 cfs @ 12.32 hrs,  Volume= 26,774 cf
Secondary = 0.04 cfs @ 12.31 hrs,  Volume= 12 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 99.01' @ 12.32 hrs   Surf.Area= 5,678 sf   Storage= 13,680 cf

Plug-Flow detention time= 195.1 min calculated for 26,730 cf (75% of inflow)
Center-of-Mass det. time= 88.5 min ( 857.3 - 768.8 )

Volume Invert Avail.Storage Storage Description
#1 96.00' 19,684 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
96.00 3,402 0 0
98.00 4,928 8,330 8,330
99.00 5,671 5,300 13,630

100.00 6,438 6,055 19,684

Device Routing     Invert Outlet Devices
#1 Primary 93.53' 12.0"  Round Culvert   

L= 52.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 93.53' / 93.03'   S= 0.0096 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 93.73' 6.0"  Round Culvert   
L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 93.73' / 93.63'   S= 0.0033 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 0.20 sf   

#3 Device 2 96.00' 2.400 in/hr Exfiltration over Surface area   
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#4 Device 1 98.40' 8.0" Vert. Orifice/Grate    C= 0.600   
#5 Device 1 98.80' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#6 Secondary 99.00' 10.0' 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=2.17 cfs @ 12.32 hrs  HW=99.01'   (Free Discharge)
1=Culvert  (Passes 2.17 cfs of 7.94 cfs potential flow)

2=Culvert  (Passes 0.32 cfs of 1.30 cfs potential flow)
3=Exfiltration  (Exfiltration Controls 0.32 cfs)

4=Orifice/Grate  (Orifice Controls 0.89 cfs @ 2.65 fps)
5=Orifice/Grate  (Weir Controls 0.97 cfs @ 1.49 fps)

Secondary OutFlow  Max=0.02 cfs @ 12.31 hrs  HW=99.01'   (Free Discharge)
6=Broad-Crested Rectangular Weir  (Weir Controls 0.02 cfs @ 0.20 fps)

Summary for Pond C1: Culvert 1

Inflow Area = 42,344 sf, 70.88% Impervious,  Inflow Depth > 5.64"    for  50-Year event
Inflow = 5.82 cfs @ 12.08 hrs,  Volume= 19,914 cf
Outflow = 5.77 cfs @ 12.08 hrs,  Volume= 18,798 cf,  Atten= 1%,  Lag= 0.0 min
Primary = 5.77 cfs @ 12.08 hrs,  Volume= 18,798 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 100.15' @ 12.08 hrs   Surf.Area= 13 sf   Storage= 15 cf

Plug-Flow detention time= 26.3 min calculated for 18,759 cf (94% of inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description
#1 99.00' 39 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
99.00 13 0 0

100.00 13 13 13
102.00 13 26 39

Device Routing     Invert Outlet Devices
#1 Primary 98.20' 15.0"  Round Culvert   

L= 95.3'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 98.20' / 97.65'   S= 0.0058 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=5.39 cfs @ 12.08 hrs  HW=100.02'   (Free Discharge)
1=Culvert  (Barrel Controls 5.39 cfs @ 4.39 fps)



NRCC 24-hr D  50-Year Rainfall=7.16"Littleworth PRP
  Printed  3/5/2019Prepared by Hewlett-Packard Company

Page 10HydroCAD® 10.00-24  s/n 01988  © 2018 HydroCAD Software Solutions LLC

Summary for Pond C2: Culvert 1

Inflow Area = 12,200 sf, 0.00% Impervious,  Inflow Depth > 2.52"    for  50-Year event
Inflow = 0.83 cfs @ 12.10 hrs,  Volume= 2,558 cf
Outflow = 0.83 cfs @ 12.10 hrs,  Volume= 2,532 cf,  Atten= 0%,  Lag= 0.1 min
Primary = 0.83 cfs @ 12.10 hrs,  Volume= 2,532 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 101.46' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 32 cf

Plug-Flow detention time= 8.6 min calculated for 2,526 cf (99% of inflow)
Center-of-Mass det. time= 2.9 min ( 888.7 - 885.8 )

Volume Invert Avail.Storage Storage Description
#1 99.00' 39 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
99.00 13 0 0

100.00 13 13 13
102.00 13 26 39

Device Routing     Invert Outlet Devices
#1 Primary 101.00' 12.0"  Round Culvert   

L= 135.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 101.00' / 98.33'   S= 0.0198 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.82 cfs @ 12.10 hrs  HW=101.46'   (Free Discharge)
1=Culvert  (Inlet Controls 0.82 cfs @ 2.31 fps)

Summary for Pond C3: Culvert 1

Inflow Area = 12,632 sf, 73.45% Impervious,  Inflow Depth > 6.10"    for  50-Year event
Inflow = 2.02 cfs @ 12.08 hrs,  Volume= 6,417 cf
Outflow = 2.02 cfs @ 12.08 hrs,  Volume= 6,392 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.02 cfs @ 12.08 hrs,  Volume= 6,392 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 101.79' @ 12.08 hrs   Surf.Area= 13 sf   Storage= 36 cf

Plug-Flow detention time= 5.1 min calculated for 6,379 cf (99% of inflow)
Center-of-Mass det. time= 2.7 min ( 783.0 - 780.3 )

Volume Invert Avail.Storage Storage Description
#1 99.00' 39 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
99.00 13 0 0

100.00 13 13 13
102.00 13 26 39

Device Routing     Invert Outlet Devices
#1 Primary 101.00' 12.0"  Round Culvert   

L= 62.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 101.00' / 98.69'   S= 0.0373 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.88 cfs @ 12.08 hrs  HW=101.76'   (Free Discharge)
1=Culvert  (Inlet Controls 1.88 cfs @ 2.96 fps)

Summary for Link 1L: AP1

Inflow Area = 52,925 sf, 3.95% Impervious,  Inflow Depth > 4.06"    for  50-Year event
Inflow = 4.52 cfs @ 12.18 hrs,  Volume= 17,912 cf
Primary = 4.52 cfs @ 12.18 hrs,  Volume= 17,912 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Summary for Link 2L: AP2

Inflow Area = 131,752 sf, 38.12% Impervious,  Inflow Depth > 4.14"    for  50-Year event
Inflow = 6.49 cfs @ 12.13 hrs,  Volume= 45,492 cf
Primary = 6.49 cfs @ 12.13 hrs,  Volume= 45,492 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=1.215 ac   3.95% Impervious   Runoff Depth>0.94"Subcatchment 10: Subcat 10
   Flow Length=395'   Tc=10.5 min   CN=73   Runoff=1.00 cfs  4,149 cf

Runoff Area=0.290 ac   73.45% Impervious   Runoff Depth>2.20"Subcatchment 20: Subcat 20
   Flow Length=230'   Tc=1.8 min   CN=91   Runoff=0.78 cfs  2,318 cf

Runoff Area=0.496 ac   50.60% Impervious   Runoff Depth>1.94"Subcatchment 30: Subcat 30
   Flow Length=90'   Tc=0.7 min   CN=88   Runoff=1.18 cfs  3,499 cf

Runoff Area=0.692 ac   99.57% Impervious   Runoff Depth>2.91"Subcatchment 40: Subcat 40
   Flow Length=367'   Tc=2.0 min   CN=98   Runoff=2.19 cfs  7,303 cf

Runoff Area=12,200 sf   0.00% Impervious   Runoff Depth>0.32"Subcatchment 50: Subcat 50
   Flow Length=284'   Tc=3.5 min   CN=58   Runoff=0.05 cfs  325 cf

Runoff Area=55,170 sf   0.00% Impervious   Runoff Depth>0.94"Subcatchment 60: Subcat 60
   Flow Length=367'   Tc=5.1 min   CN=73   Runoff=1.26 cfs  4,336 cf

Peak Elev=97.30'  Storage=5,079 cf   Inflow=4.02 cfs  13,393 cfPond 1P: (new Pond)
   Primary=0.24 cfs  12,637 cf   Secondary=0.00 cfs  0 cf   Outflow=0.24 cfs  12,637 cf

Peak Elev=99.03'  Storage=0 cf   Inflow=2.19 cfs  7,602 cfPond C1: Culvert 1
15.0"  Round Culvert  n=0.013  L=95.3'  S=0.0058 '/'   Outflow=2.19 cfs  7,602 cf

Peak Elev=101.09'  Storage=27 cf   Inflow=0.05 cfs  325 cfPond C2: Culvert 1
12.0"  Round Culvert  n=0.013  L=135.0'  S=0.0198 '/'   Outflow=0.03 cfs  299 cf

Peak Elev=101.45'  Storage=32 cf   Inflow=0.78 cfs  2,318 cfPond C3: Culvert 1
12.0"  Round Culvert  n=0.013  L=62.0'  S=0.0373 '/'   Outflow=0.78 cfs  2,293 cf

   Inflow=1.00 cfs  4,149 cfLink 1L: AP1
   Primary=1.00 cfs  4,149 cf

   Inflow=1.49 cfs  16,973 cfLink 2L: AP2
   Primary=1.49 cfs  16,973 cf

Total Runoff Area = 184,677 sf   Runoff Volume = 21,929 cf   Average Runoff Depth = 1.42"
71.67% Pervious = 132,362 sf     28.33% Impervious = 52,316 sf
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=1.215 ac   3.95% Impervious   Runoff Depth>2.07"Subcatchment 10: Subcat 10
   Flow Length=395'   Tc=10.5 min   CN=73   Runoff=2.30 cfs  9,135 cf

Runoff Area=0.290 ac   73.45% Impervious   Runoff Depth>3.73"Subcatchment 20: Subcat 20
   Flow Length=230'   Tc=1.8 min   CN=91   Runoff=1.28 cfs  3,926 cf

Runoff Area=0.496 ac   50.60% Impervious   Runoff Depth>3.42"Subcatchment 30: Subcat 30
   Flow Length=90'   Tc=0.7 min   CN=88   Runoff=2.02 cfs  6,162 cf

Runoff Area=0.692 ac   99.57% Impervious   Runoff Depth>4.50"Subcatchment 40: Subcat 40
   Flow Length=367'   Tc=2.0 min   CN=98   Runoff=3.33 cfs  11,311 cf

Runoff Area=12,200 sf   0.00% Impervious   Runoff Depth>1.03"Subcatchment 50: Subcat 50
   Flow Length=284'   Tc=3.5 min   CN=58   Runoff=0.30 cfs  1,045 cf

Runoff Area=55,170 sf   0.00% Impervious   Runoff Depth>2.08"Subcatchment 60: Subcat 60
   Flow Length=367'   Tc=5.1 min   CN=73   Runoff=2.89 cfs  9,543 cf

Peak Elev=98.32'  Storage=9,952 cf   Inflow=6.66 cfs  22,040 cfPond 1P: (new Pond)
   Primary=0.29 cfs  16,118 cf   Secondary=0.00 cfs  0 cf   Outflow=0.29 cfs  16,118 cf

Peak Elev=99.32'  Storage=4 cf   Inflow=3.60 cfs  12,330 cfPond C1: Culvert 1
15.0"  Round Culvert  n=0.013  L=95.3'  S=0.0058 '/'   Outflow=3.59 cfs  11,975 cf

Peak Elev=101.27'  Storage=29 cf   Inflow=0.30 cfs  1,045 cfPond C2: Culvert 1
12.0"  Round Culvert  n=0.013  L=135.0'  S=0.0198 '/'   Outflow=0.29 cfs  1,018 cf

Peak Elev=101.60'  Storage=34 cf   Inflow=1.28 cfs  3,926 cfPond C3: Culvert 1
12.0"  Round Culvert  n=0.013  L=62.0'  S=0.0373 '/'   Outflow=1.28 cfs  3,902 cf

   Inflow=2.30 cfs  9,135 cfLink 1L: AP1
   Primary=2.30 cfs  9,135 cf

   Inflow=3.15 cfs  25,660 cfLink 2L: AP2
   Primary=3.15 cfs  25,660 cf

Total Runoff Area = 184,677 sf   Runoff Volume = 41,122 cf   Average Runoff Depth = 2.67"
71.67% Pervious = 132,362 sf     28.33% Impervious = 52,316 sf
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 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=1.215 ac   3.95% Impervious   Runoff Depth>3.07"Subcatchment 10: Subcat 10
   Flow Length=395'   Tc=10.5 min   CN=73   Runoff=3.43 cfs  13,542 cf

Runoff Area=0.290 ac   73.45% Impervious   Runoff Depth>4.95"Subcatchment 20: Subcat 20
   Flow Length=230'   Tc=1.8 min   CN=91   Runoff=1.67 cfs  5,208 cf

Runoff Area=0.496 ac   50.60% Impervious   Runoff Depth>4.62"Subcatchment 30: Subcat 30
   Flow Length=90'   Tc=0.7 min   CN=88   Runoff=2.68 cfs  8,311 cf

Runoff Area=0.692 ac   99.57% Impervious   Runoff Depth>5.75"Subcatchment 40: Subcat 40
   Flow Length=367'   Tc=2.0 min   CN=98   Runoff=4.21 cfs  14,447 cf

Runoff Area=12,200 sf   0.00% Impervious   Runoff Depth>1.75"Subcatchment 50: Subcat 50
   Flow Length=284'   Tc=3.5 min   CN=58   Runoff=0.56 cfs  1,778 cf

Runoff Area=55,170 sf   0.00% Impervious   Runoff Depth>3.08"Subcatchment 60: Subcat 60
   Flow Length=367'   Tc=5.1 min   CN=73   Runoff=4.29 cfs  14,144 cf

Peak Elev=98.80'  Storage=12,512 cf   Inflow=8.74 cfs  29,588 cfPond 1P: (new Pond)
   Primary=0.78 cfs  21,574 cf   Secondary=0.00 cfs  0 cf   Outflow=0.78 cfs  21,574 cf

Peak Elev=99.60'  Storage=8 cf   Inflow=4.74 cfs  16,198 cfPond C1: Culvert 1
15.0"  Round Culvert  n=0.013  L=95.3'  S=0.0058 '/'   Outflow=4.72 cfs  16,093 cf

Peak Elev=101.37'  Storage=31 cf   Inflow=0.56 cfs  1,778 cfPond C2: Culvert 1
12.0"  Round Culvert  n=0.013  L=135.0'  S=0.0198 '/'   Outflow=0.56 cfs  1,751 cf

Peak Elev=101.70'  Storage=35 cf   Inflow=1.67 cfs  5,208 cfPond C3: Culvert 1
12.0"  Round Culvert  n=0.013  L=62.0'  S=0.0373 '/'   Outflow=1.66 cfs  5,183 cf

   Inflow=3.43 cfs  13,542 cfLink 1L: AP1
   Primary=3.43 cfs  13,542 cf

   Inflow=4.58 cfs  35,718 cfLink 2L: AP2
   Primary=4.58 cfs  35,718 cf

Total Runoff Area = 184,677 sf   Runoff Volume = 57,430 cf   Average Runoff Depth = 3.73"
71.67% Pervious = 132,362 sf     28.33% Impervious = 52,316 sf





TABLE 1 - QUANTITY CALCULATIONS STORM EVENT
2 10 25 50

EXISTING AP 1 1.00 2.33 3.48 4.6
AP 2 1.74 4.17 6.29 8.37

DEVELOPED AP 1 1 2.3 3.43 4.52

AP 2 1.49 3.15 4.58 6.49

CHANGE AP 1 0.00 -0.03 -0.05 -0.08
AP 2 -0.25 -1.02 -1.71 -1.88

TOTAL -0.25 -1.05 -1.76 -1.96



2019-03-05 - Littleworth Rd NHDES  Simple Method SW Calc Sheet test
OVERALL SUMMARY

3/5/2019

Date (MM/DD/YYYY): 3/5/2019
Project Name: Littleworth Road
Town/City: Dover, NH
Impacted Surface Waters: N/A
Applicant: Peter Paul
DES File #: ?

TOTAL PRE -DEVELOPMENT (PRE-DEV) AREA   (ACRES) = 0.00
TOTAL PRE-DEV EFFECTIVE IMPERVIOUS  AREA (ACRES) = 0.00
TOTAL PRE-DEV PERCENT EFFECTIVE IMPERVIOUS (%) =

TOTAL POST DEVELOPMENT (POST-DEV) AREA (ACRES) = 1.22
TOTAL POST-DEV EFFECTIVE IMPERVIOUS  AREA (ACRES) = 0.28
TOTAL POST-DEV PERCENT EFFECTIVE IMPERVIOUS (%) = 23.0%
TOTAL POST-DEV  AREA THAT IS FERTILIZED ANNUALLY (ACRES) = 0.00
TOTAL POST-DEV PERCENT OF AREA THAT IS FERTILIZED ANNUALLY (%) = 0.0%

TSS TP TN
(LBS/YR) (LBS/YR) (LBS/YR)

PRE DEVELOPMENT LOADS (NO BMPS) 0.0 0.0 0.0
PRE DEVELOPMENT LOADS (WITH BMPS) 0.0 0.0 0.0
PRE DEVELOPMENT LOAD REDUCTION DUE TO BMPS 0.0 0.0 0.0

PROPOSED PERCENT REDUCTION IN FERTILIZER APPLICATION RATE NA 0.0% 0.0%
POST DEVELOPMENT LOADS (NO BMPS) 390.1 1.3 3.9
POST DEVELOPMENT LOADS (WITH BMPS) 39.0 0.4 1.4
POST DEVELOPMENT LOAD REDUCTION DUE TO BMPS 351.1 0.8 2.5

POST DEVELOPMENT - PRE DEVELOPMENT (SHOULD BE 0 OR NEGATIVE) 39.0 0.4 1.4
% DIFFERENCE FROM PRE DEVELOMENT LOADS (SHOULD BE 0 OR NEGATIVE)

TOTAL REMOVAL EFFICIENCY NEEDED TO MEET PRE-DEVELOPMENT LOAD 100.0% 100.0% 100.0%





 
 

 
29 LITTLEWORTH ROAD – OFFICE/WAREHOUSE 

DOVER, NH 
 

OPERATION AND MAINTENANCE PROGRAM 
STORMWATER MANAGEMENT BMP’s 

 
This project contains specific Best Management Practices (BMP’s) for the conveyance, 
storage, and treatment of stormwater and the prevention of erosion.  These BMP’s 
consist of swales, a bioretention cell, catchbasins and culverts.  All components should 
be inspected quarterly, and after every significant rain event of 1” in any 24-hour period.  
Additional inspection intervals are specified for certain BMP’s, specifically, underdrained 
soil filters. 
 
The party responsible for implementing this Operation and Maintenance Program (O & M 
Program) shall be the property owner or owner’s representative. 
 
Swales 
All swales should be inspected for accumulation of debris, which could adversely affect 
the function of this BMP.  These areas should also be maintained to have gradual 
slopes, which prevent channeling of stormwater and erosion of the bottom and sides of 
the swales.  
 
Catch Basins 
All catch basin grates, sumps, and inlets/outlets should be inspected for accumulation of 
debris, which could adversely affect the function of this BMP.  Additionally, the basin 
inverts shall be inspected for clogging and material soundness.  Sumps shall always be 
clear to a depth of 1’ below the outlet invert.  Inlet structures shall be inspected and 
cleaned of debris at least twice annually, once in the spring following snow melt and 
once in the autumn after leaf fall. 
 
Culverts 
Culvert inlets and outlets should be inspected for debris, which could clog the BMP.   
Additionally, the placement of rip-rap should be inspected to ensure that all areas remain 
smooth and no areas exhibit erosion in the form of rills or gullies.   
 
Snow Removal 
Snow shall be stockpiled only in the approved snow storage areas.  Plowing of snow into 
wetland areas, detention ponds, and/or bioretention cells is prohibited.  Additionally, a 
mostly sand mix (reduced salt) shall be applied during winter months to prevent 
excessive salt from leaching into wetland areas.  Excess sand shall be removed from the 
storage areas, all paved surfaces and adjacent areas each spring.     
 
Bioretention Cell 
The bioretention cell filter area is a very effective BMP, however, long term maintenance 
is essential to its operation.  The cell should be inspected after every major storm event 
during the first year to ensure proper function and at least twice-annually, thereafter.  The 
inspection should ensure that the filter drains within 24 - 48 hours.  The top several 
inches of the filter layer should be replaced with fresh filter material, when water ponds 
for longer than 72 hours.  Debris and sediment that builds up should be removed from 



 

the pre-treatment structure at least annually.  Outlet structures shall be inspected and 
cleaned of debris at least twice annually, once in the spring following snow melt and 
once in the autumn after leaf fall.  The height of grass shall be maintained at a maximum 
of 12”; mowing shall be limited to no more than two times during the growing season.   
 
Seeding, Fertilizing and Mulching 
All exposed soil materials and stockpiles must be either temporarily or permanently 
seeded, fertilized and mulched in accordance with plan specifications.  This is one of the 
most important features of the Erosion Control Plan, which will provide both temporary 
and permanent stabilization.  Eroded or damaged lawn areas must be repaired until a 
75% effective growth of vegetation is established and permanently maintained. 
 
Record Keeping (During Construction) 
The construction inspector shall maintain documentation of all inspections as well as 
maintenance or corrective actions that were taken in response to the inspection.  This 
documentation shall be maintained for at least three years after the site is permanently 
stabilized. 
 
The scope of construction inspections shall include, but not be limited to, the inspection 
of the sediment and erosion control measures as well as material storage areas and all 
points at which vehicles access the site.  
 
Record Keeping (Post Construction) 
Routine maintenance and inspections will be accomplished by the future property owners 
of Lots 1 and 2 or a third party contracted by the respective owner.  The inspector shall 
have knowledge of erosion and stormwater control, including the standards and 
conditions of the permit.  All inspections accomplished in accordance with this program 
shall be documented on the attached Inspection & Maintenance Log.  Copies of the Log 
shall be kept by the property owner or owner’s representative, and be made available to 
the Department (Maine Department of Environmental Protection) or Town of Kittery, 
upon request.   
 
All post-construction documentation, such as catch basin inspection and cleaning logs 
and Bioretention cell inspection and maintenance records, shall be maintained for at 
least five years.  
 
Additional responsibilities to include, on or by July 1 of each year, providing a completed 
and signed certification to the Code Enforcement Officer in a form provided by the Town, 
certifying that the person has inspected the stormwater management facilities and that 
they are adequately maintained and functioning as intended by the stormwater 
management plan, or that they require maintenance or repair, describing any required 
maintenance and any deficiencies found during inspection of the stormwater 
management facilities and, if the stormwater management facilities require maintenance 
or repair of deficiencies in order to function as intended by the approved stormwater 
management plan, the person must provide a record of the required maintenance or 
deficiency and corrective action(s) taken. 
 
Re-certification (as noted in Appendix B. of Chapter 500 Stormwater Management) 

Submit a certification of the following to the Department within three months of the 
expiration of each five-year interval from the date of issuance of the permit. 
 
(a) Identification and repair of erosion problems.  All areas of the project site 

have been inspected for areas of erosion, and appropriate steps have been taken 
to permanently stabilize these areas. 

 





 

 
INSPECTION & MAINTENANCE LOG 

29 Littleworth Road – Dover, NH 

 
 

1. “BMP” refers to which site feature is being maintained.  For example; Catch Basin, 
Culvert, Swale, Underdrained Soil Filter (Bioretention cell) etc. 

2. “Purpose” is the reason for the inspection.  For example; “quarterly’ or “after a 
significant rain event.”  

3.  “Maintenance Done” means any maintenance required as a result of the inspection, 
such as trash removal or re-seeding of areas. 

 
 
C052-18 sw_opmaint.doc 

 
 

Date BMP1 Purpose2 Maintenance Done3 By 
     

     

     

     

     

     

     

     

     

     

     

     

     

     



 

GRASSED UNDERDRAINED SOIL FILTER INSPECTION FORM  
 For Inspector For Maintenance Crew 

Component No. 
Component 

Name 

Inspection Item and Inspection Item 
No. 

Result 
Preventative / Corrective 

Maintenance Actions 

Pretreatment 
(Forebay) 

1 
Scouring or erosion is present at 
inlet structure and/or riprap apron

Y__ 
 
N__ 

Check the flow diversion 
device before the inlet pipe 
and whether the bypass flow 
channel is clogged 
 
Work Order # __________ 

2 
Clogged pipes or excessive 
sediment in the forebay 

Y__ 
 
N__ 

Remove sediment or debris 

3 
Damaged outlet structure (e.g., 
cracking, subsidence, spalling, 
erosion, or deterioration) 

Y__ 
 
N__ 

Repair or replace the outlet 
structure 
 
Work Order # __________ 

     

     



 

 For Inspector For Maintenance Crew 
Component No. 

Component 
Name 

Inspection Item and Inspection Item 
No. 

Result 
Preventative / Corrective 

Maintenance Actions 

Note: 
 

 
 
 
 
 
 
 

Filter Area 
 
 
 
 
 

 
 
 

 
 

 
1 

Standing water is present after 
the design drain time 
 
The observed drain time is 
approximately _________ hours. 

Y__ 
 
N__ 

Recheck to determine if there 
is standing water after 72 
hours 
 
If standing water is present 
longer than 5 days, report to 
mosquito commission. 

Remove any sediment buildup 
 
Replace the sand layer 
(volume of replacement sand 
is specified in the Basin 
Configuration Targets in the 
Basic Design Information 
Section of this Manual) 
 
Work Order # 
______________ 

2 
Excessive sediment, silt, or trash 
accumulation on basin bed 

Y__ 
 
N__ 

Clean pretreatment system  
 
Remove silt, sediment, and 
trash 



 

 For Inspector For Maintenance Crew 
Component No. 

Component 
Name 

Inspection Item and Inspection Item 
No. 

Result 
Preventative / Corrective 

Maintenance Actions 

3 
Erosion or channelization is 
present 

Y__ 
 
N__ 

Check whether the flow 
bypass or diversion device is 
clogged 
 
Re-grade the infiltration bed 
 
Work Order # 
______________ 

4 
Animal burrows/rodents are 
present 

Y__ 
 
N__ 

Pest control 
 
Work Order # __________ 

5 Uneven bed 
Y__ 
 
N__ 

Use light equipment to 
resurface the bed 
 
Work Order # _________ 

6 
Evidence of sinkholes or 
subsidence 

Y__ 
 
N__ 

Monitor for sinkhole 
development 

Note: 

Underdrain 

1 
Standing water is present after 
the design drain time 

Y__ 
 
N__ 

Check whether the outlet is 
clogged 
 
Check whether the underdrain 
pipes are clogged or damaged 
 
Ventilate the underdrain pipes 
 
Work Order# _________ 

2 
Gravel present in the discharge 
pipe or outfall of the sand filter 

Y__ 
 
N__ 

Check whether the filter fabric 
around the pipe is broken and 
repair if necessary 
 
Work Order# __________ 



 

 For Inspector For Maintenance Crew 
Component No. 

Component 
Name 

Inspection Item and Inspection Item 
No. 

Result 
Preventative / Corrective 

Maintenance Actions 

3 

Continuous discharge of water 
from the outfall when it has not 
rained within the past 72 hours 
and the bed is completely dry 

Y__ 
 
N__ 

Check whether the seasonal 
high water table is above the 
bottom of the sand filter 
 
A retrofit may be required if the 
system is intercepting 
groundwater 
 
Work Order# __________ 

Note: 

Vegetation 1 Large spot(s) showing bare soil  
Y__ 
 
N__ 

 
Vegetative cover must be 
maintained at 85%. 
Revegetate the entire basin if 
50% or more vegetation has 
been lost 

Check Landscaping plan for 
guidance (if available) 

Work Order # __________ 
 



 

 For Inspector For Maintenance Crew 
Component No. 

Component 
Name 

Inspection Item and Inspection Item 
No. 

Result 
Preventative / Corrective 

Maintenance Actions 

2 Overgrown vegetation  
Y__ 
 
N__ 

 
Mow/trim the vegetation 
 
 
Work Order # _______ 
 

3 Tree growth in the basin 
Y__ 
 
N__ 

 
Clear, trim, or prune the trees 
according to the original 
Vegetation or Landscaping 
Plan 
  
 
Inspect to determine if the tree 
roots caused any structural 
damage 
 
 
Work Order # __________ 
 

Note: 



 

 For Inspector For Maintenance Crew 
Component No. 

Component 
Name 

Inspection Item and Inspection Item 
No. 

Result 
Preventative / Corrective 

Maintenance Actions 

 
 

Basin 
Embankment 

and Side Slopes 

1 

Signs of erosion, soil slide or 
bulges, seeps and wet spots, 
loss of vegetation, or erosion on 
the basin slope 

Y__ 
 
N__ 

Check for excessive overland 
runoff flow through the 
embankment. 
 
Check for any sink hole 
development 
 
Direct the overland runoff to 
the forebay or pretreatment 
area 
 
Restabilize the bank 
 
Work Order # __________ 

Outlet 

 
1 

Trash or debris accumulation 
more than 20% 

 
Y__ 
 
N__ 

Clean and remove 
 
Determine source of trash and 
address to reduce future 
maintenance costs or basin 
failure 

2 

Trash rack is damaged or rusted 
greater than 50%  
 
Trash rack is bent, loose, or 
missing parts 

Y__ 
 
N__ 

Repair or replace trash rack 
 
Work Order #__________ 

3 
Outlet components (e.g., orifice 
plates or weir plate) skewed, 
misaligned, or missing 

Y__ 
 
N__ 

Repair or replace component 
 
Work Order #__________  

4 
Discharge pipe apron is eroded 
or scoured 

Y__ 
 
N__ 

Restabilize the discharge 
riprap apron 
 
Work Order #__________ 

5 
Standing water is present in the 
outlet structure longer than 72 
hours 

Y__ 
 
N__ 

Pump out the standing water 
 
Work Order # __________ 



 

 For Inspector For Maintenance Crew 
Component No. 

Component 
Name 

Inspection Item and Inspection Item 
No. 

Result 
Preventative / Corrective 

Maintenance Actions 

Note: 
 

Emergency 
Spillway 

1 
Trees or excessive vegetation 
present 

Y__ 
 
N__ 

 
Remove trees and roots, and 
restore berms if necessary 
 
Work Order #________ 
 

2 Damaged structure 
Y__ 
 
N__ 

Repair 
 
Work Order #________ 

Miscellaneous 
(if applicable) 

1 Fence: broken or eroded parts  

 
Y__ 
 
N__ 
 

Repair or replace 
 
Work Order #__________ 

2 Gate: missing gate or lock 

 
Y__ 
 
N__ 
 

Repair or replace 
 
Work Order #__________ 

3 
Sign/plate: tiled, missing, or 
faded 

Y__ 
 
N__ 

Repair or replace 
 
Work Order #__________ 

 
4 

 
Excessive or overgrown 
vegetation blocking access to the 
basin 

 
Y__ 
 
N__ 

 
Clear, trim, or prune the 
vegetation to allow access for 
inspection and maintenance 
 
Work Order #________ 
 



 

 For Inspector For Maintenance Crew 
Component No. 

Component 
Name 

Inspection Item and Inspection Item 
No. 

Result 
Preventative / Corrective 

Maintenance Actions 

Note: 

 
 
Follow Up Items (Component No. / Inspection Item No.): 
            
  
________________________       ______________________    ________________ 
            Inspector Name                             Signature                                Date 



 

 
 
 

  

Inspector:________________             Date:______________________ 
 

  

 
CATCH BASIN INSPECTION FORM 

 

 
Catch Basin I.D. 

  Final Discharge from Structure?   Yes No 
If Yes, Discharge to Outfall No:   

Catch Basin Label: Stencil Ground Inset Sign None Other  

 
 
Basin Material: 

Concrete 
Corrugated metal 
Stone 

 
 

Catch Basin Condition: 

 

Good Poor 
Fair Crumbling 

Brick 
Other: 

 

 
 
Pipe Material: 

Concrete 
HDPE 
PVC 
Clay Tile 
Other:    

 
 
Pipe Measurements: 

 
Inlet Dia. (in): d=    

Outlet Dia. (in): D=   

 
Required Maintenance/ Problems (check all that apply): 

Tree Work Required 

New Grate is Required 

Pipe is Blocked 

Frame Maintenance is Required 

Remove Accumulated Sediment 

Pipe Maintenance is Required 

Basin Undermined or Bypassed 

 
Cannot Remove Cover 

Ditch Work  

Corrosion at Structure 

Erosion Around Structure 

Remove Trash & Debris 

Need Cement Around Grate 

Other:      

Catch Basin Grate Type : 
 
Bar: 
Cascade: 
Other:   

 
Properly Aligned:  Yes 

No 

Sediment Buildup Depth : 
 
0-6 (in):   
6-12(in):   
12-18 (in):   
18-24 (in):   
24 +  (in):   

Description of Flow: 
 
Heavy 
Moderate 
Slight 
Trickling 

Street Name/ 
Structure Location: 

*If the outlet is submerged check yes and indicate approximate height of water 
above the outlet invert.  h above invert (in):  

Yes No 

Flow 

Standing Water 

(check one or both) 

Observations: Circle those present: 

Color:   Foam  

Sanitary Waste 

Orange Staining 
 
Excessive 
sediment 

 
Other:  

Oil Sheen 

Bacterial Sheen 

Floatables 

Pet Waste 
 
Optical 
Enhancers 

Odor:  

Weather Conditions : Dry > 24 hours Wet 
Sample of Screenings Collected for Analysis?  Yes No
Comments: 

 






































