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August 23, 2023 
 
Jason Garnham, Director of Planning and Development 
Town of Kittery 
200 Rogers Rd. 
Kittery, ME 03904 
 
RE:  Town of Kittery, Planning Board Services 
  35 Badgers Island West Residential Conversion Drainage Review #3 
  Tax Map 1, Lot 32 

CMA #591.156 
 
Jason: 
CMA Engineers has received the following  information for Assignment #156, review #3 of the plans and 
drainage analysis for a redevelopment at 35 Badgers Island West. 

1) Drainage Analysis, Site Development, 35 Badgers  Island West, Kittery, Maine, Prepared  for 
Hampshire Development by Ambit Engineering, dated January 19, 2023 and Amended July 26, 
2023. 

2) Residential Conversion, 35 Badgers Island West, Kittery, Maine, Amended Site Plan, Preliminary 
Plan Application and supporting documentation dated January 1, 2023 and last revised August 
3, 2023. 

3) Response letter to CMA Engineers’ comments dated July 13, 2023. We note that the response 
letter appears to have been generated prior to the current set of plans and does not reflect 
entirely accurate responses. 

The proposed project includes two building additions and a change in use to residential at 35 Badgers Island 
West, Tax Map 1, Lot 32 in the Mixed‐Use Badgers Island Zoning District (MU‐BI), the Resource Protection 
Overlay (OZ‐RP)  and the Shoreland Overlay Zone (OZ‐SL‐250’). The application has been prepared by Ambit 
Engineering, Inc. of Portsmouth, NH on behalf of the owner B.I.W. Group, LLC. 

Previously,  a  revetment  repair  was  approved  and  completed  with  the  exception  of  the  landscaping 
installation.  The  project  includes  two  proposed  additions  to  the  existing  office  building  with  heated 
driveways and a change in use to residential. Ten residential units are proposed. Access is from Badgers 
Island  West.  The  development  is  located  on  a  1.35‐acre  lot.  Utilities  are  proposed  to  be  installed 
underground. Water supply is proposed off a Kittery Water District (KWD) main from Badgers Island West 
to the north and wastewater disposal is proposed off a Town sewer main also from Badgers Island West to 
the south.  

We have the following comments that relate to the plans: 
 
Sheet C1 – Existing Conditions Plan 

1. Label the size and material of the water services and water main. 
2. Is the 6’ “ceptic” easement required to be maintained? It is not shown on any subsequent plans. 

 
Sheet C2 – Shoreland Development Plan 

1. It is not clear why the porous pavement walkway is an option and not definitively chosen or not. 
2. The previous buffer planting area shows symbols that are not defined in a legend. The area could 

be hatched, or the symbols defined. 
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Sheet C3 – Utility Plan 
1. The proposed sewer service contains a change in pipe direction at a three‐foot drop in elevation 

and  is  serviced by a cleanout. This  is not a conventional design and has  the potential  to easily 
become clogged. The design should include a manhole with a drop inlet.  

2. The invert of the pipe at the cleanouts is labeled as 14.0’ but 13.56’ in the Sewer Plan and Profile 
on Sheet D4. 
 

Sheet C4 – Grading Plan 
1. The applicant is now proposing to replace DMH #1657, which is located in the Town right‐of‐way. 

Is this acceptable to the department of public works? What are the details of the pipe connections? 
2. Amend the leader “Pipe to be terminated at DMH 1657…” The manhole is being replaced. The pipe 

should be removed or filled in and capped to the roof leader tie‐in point. 
3. The new 18” pipe at DMH 1657  is called out as 18” CPP on the drainage structure table.  Is this 

correct or should it be HDPE? Is the existing 12” pipe in HDPE or CPP? 
 
Sheet C5 – Demolition Plan 

1. The leader “Tree line to be cut back to landscape plan limits” should be removed or clarified. There 
is no cutting back of the tree line shown on the landscape plan. 

2. Call out DMH #1657 to be removed. 
 
Sheet D4 – Details 

1. The proposed sewer service contains a change in pipe direction at a three‐foot drop in elevation  
and  is  serviced by a cleanout. This  is not a conventional design and has  the potential  to easily 
become clogged. The design should include a manhole with a drop inlet.  

2. The invert of the pipe at the cleanouts is labeled as 13.56’ in the Sewer Plan and Profile but 14.0’ 
on Sheet C3. 
 

The lighting plan has been removed from the plan set. Is there no outside lighting proposed? The response 
letter  indicates  that  the  information  previously  requested  “will  be  provided.  Lighting will  be  building 
mounted. A significant number of lights will be in ceiling areas.” Please clarify. 
 
We have the following comments on the drainage analysis: 
 

1. All nodes shown on  the pre‐ and post‐construction routing diagrams should be shown on  their 
respective subcatchment plans. 
 

2. The pipe at CB 1 is modelled as 24” but is shown as 18” on the plans. The invert is modelled as 7.63’ 
but shown as 7.53’ on the plans. Please clarify. 
 

3. Proposed piping is modelled as CMP (with square edged headwalls) when the plans call for HDPE 
pipe. Please clarify. 

 
4. The Inspection & Long‐Term Maintenance Plan should be updated to remove permeable pavers 

since these are not shown on the plans. 
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Should you have any questions, please do not hesitate to call. 
 
Very truly yours, 

CMA ENGINEERS, INC. 
 
 
Jodie Bray Strickland, P.E.             
Project Manager       
 
 

cc:  John Chagnon, P.E., Ambit Engineering 



200 Griffin Road, Unit 3, Portsmouth, NH 03801 
Phone (603) 430-9282 Fax 436-2315 

 
24 August 2023 
 
Jason Garnham, Director of Planning and Development 
Town of Kittery 
200 Rogers Road, Kittery, ME 03904 
 
Re: Preliminary Site Plan Review Application; Conversion to Residential 
 Tax Map 1, Lot 32, 35 Badgers Island West 
 Response to CMA Comments 
 
Dear Jason: 
 
On behalf of BIW Inc. we hereby submitted revised plans and supporting material for Final Site 
Plan Review Approval to address the comments from the August 23, 2023, review letter from 
CMA Engineers. The specific comments, repeated below with our responses in bold text, are as 
follows: 

 
Sheet C1 – Existing Conditions Plan 

1. Label the size and material of the water services and water main. There is an 8-inch 
sprinkler line servicing the building. Currently the domestic is tapped from that line 
inside the building. This is not an uncommon arrangement and has operated and 
has been approved. A new domestic line will be run, if required. The water services 
will be fully coordinated with the Water District. 
2. Is the 6’ “ceptic” easement required to be maintained? It is not shown on any 
subsequent plans. No, that is an old deed reference, no pipe was installed in that 
location, and no septic pipe will ever be installed in that location. 

Sheet C2 – Shoreland Development Plan 
1. It is not clear why the porous pavement walkway is an option and not definitively 
chosen or not. We would like to install that as porous but at this time did not want to 
do the destructive testing to ensure that the subsurface soil conditions were suitable. 
It’s calculated as impervious in the chart. If a decision has to be made at this time 
we will. 
2. The previous buffer planting area shows symbols that are not defined in a legend. The 
area could be hatched, or the symbols defined. The note labels it as “Previous Buffer 
Planting Area” – See Revised Plan. The Revised Plan has an entirely new design for 
that area; so, we can just delete that from the plan. We just wanted the Board to be 
able to see that we were not impacting a previously design that was not yet 
constructed on a portion of the site. 

Sheet C3 – Utility Plan 
1. The proposed sewer service contains a change in pipe direction at a three‐foot drop in 
elevation and is serviced by a cleanout. This is not a conventional design and has the 



potential to easily become clogged. The design should include a manhole with a drop 
inlet. Please see attached a PVC manhole to address the concern. Once approved we 
will update the plans. 
2. The invert of the pipe at the cleanouts is labeled as 14.0’ but 13.56’ in the Sewer Plan 
and Profile on Sheet D4. Those numbers are correct. The 14.0 is the invert out at the 
building, consistent on both sheets.  

Sheet C4 – Grading Plan 
1. The applicant is now proposing to replace DMH #1657, which is located in the Town right‐
of‐way. Is this acceptable to the department of public works? What are the details of the pipe 
connections? The reviewer previously commented…. “Has the condition of the existing 
structures (namely DMH 1657) been assessed? What size is DMH 1657? Is there room in 
the structure for two additional pipe penetrations?” This was a good comment as the 
review indicated that the DMH needed to be replaced. 
2. Amend the leader “Pipe to be terminated at DMH 1657…” The manhole is being replaced. 
The pipe should be removed or filled in and capped to the roof leader tie‐in point. Done, the 
pipe will be removed. 
3. The new 18” pipe at DMH 1657 is called out as 18” CPP on the drainage structure table. Is 
this correct or should it be HDPE? Is the existing 12” pipe in HDPE or CPP? HDPE. 

Sheet C5 – Demolition Plan 
1. The leader “Tree line to be cut back to landscape plan limits” should be removed or 
clarified. There is no cutting back of the tree line shown on the landscape plan. Both the 
C5 Plan and the L1 Landscape Plan have been clarified. 
2. Call out DMH #1657 to be removed. Done. 

Sheet D4 – Details 
1. The proposed sewer service contains a change in pipe direction at a three‐foot drop in 
elevation and is serviced by a cleanout. This is not a conventional design and has the 
potential to easily become clogged. The design should include a manhole with a drop 
inlet. Please see attached a PVC manhole to address the concern. Once approved we 
will update the plans. 
2. The invert of the pipe at the cleanouts is labeled as 13.56’ in the Sewer Plan and 
Profile but 14.0’ on Sheet C3. Those numbers are correct. The 14.0 is the invert out at 
the building, consistent on both sheets. 

 
The lighting plan has been removed from the plan set. Is there no outside lighting proposed? The 
response letter indicates that the information previously requested “will be provided. Lighting 
will be building mounted. A significant number of lights will be in ceiling areas.” Please clarify. 
The Lighting Plan is Sheet 3 of the Architectural Package – page 113 of the digital Planning 
Board Packet. 
We have the following comments on the drainage analysis: 

1. All nodes shown on the pre‐ and post‐construction routing diagrams should be shown 
on their respective subcatchment plans. Done. 
2. The pipe at CB 1 is modelled as 24” but is shown as 18” on the plans. The invert is 
modelled as 7.63’ but shown as 7.53’ on the plans. Please clarify. The 24” pipe has been 
changed to an 18” pipe in the model, and the elevations lowered. 
3. Proposed piping is modelled as CMP (with square edged headwalls) when the plans 
call for HDPE pipe. Please clarify. The pipes have been revised in the model. 
4. The Inspection & Long‐Term Maintenance Plan should be updated to remove 
permeable pavers since these are not shown on the plans. Done. 

The model was re-run, the results are consistent with the previous submission.  



We look forward to our in-person presentation at tonight’s Planning Board meeting. Thank you 
for your time and attention to this proposal.  

Please contact me if you have any questions or concerns regarding this application. 
Sincerely, 

John R. Chagnon, PE 
Ambit Engineering – Haley Ward 
CC: Project Team 

P:\NH\5010135-Hampshire_Development\3050.72A-Badgers Island W.(35)-JRC\3050.72A Hampshire Development\2022 Site 
Permitting\Applications\Town of Kittery\Response to CMA Comments Letter 8-24-23.docx 







Plant List

TREES

Symbol Botanical Name Common Name Quantity Size Comments

Am Amelanchier grandiflora 'Autumn Brilliance' Autumn Brilliance Serviceberry 5 8-10' ht BB multistemmed

Ar Acer rubrum 'October Glory' October Glory Red Maple 5 3" cal. BB

Ex Existing tree to remain Existing tree to remain

Ham Hamamelis x 'Arnold Promis' Arnold Promise Witch Hazel 2 7-8' ht.  BB multistemmed

Mal Malus 'Tina' Tina Crabapple 2 2.5" cal. BB

QR Quercus rubra Northern Red Oak 3 3" cal BB

UA Ulmus americana 'Princeton' Princeton Elm 4 3" cal BB

SHRUBS

Symbol Botanical Name Common Name Quantity Size Comments

CL Clethra alnifolia 'Hummingbird' Hummingbird Clethra 192 3 gal

Bux Buxus 'Green Gem' Green Gem Boxwood 15 5 gal 2-2.5'ht.

Hs Hibiscus syriacus 'Blue Satin' Blue Satin Rose of Sharon 2 5-6 HT. BB treeform

HY Hydrangea macrophylla 'All Summer Beauty' All Summer Beauty Hydrangea (Blue 

hortensia)
13 3 gal

HYI Hydrangea a. 'Incrediball' Incrediball Hydrangea 4 5 gal

HyP Hydrangea paniculata 'Limelight' Limelight Hydrangea 2 10 gal treeform

IG Ilex glabra 'Shamrock' Shamrock Inkberry 36 5 gal

JC Juniperus communis Common Juniper 80 3 gal

MP Myrica pennsylvanica Bayberry 65 5 gal

RH Rhododendron chionoides Chioniodes Rhododendron 4 5 gal

RHUS Rhus aromatica 'Grow Low' Grow Low Sumac 227 3 gal

ROS Rosa 'Blush Knockout' Blush Knockout Rose 7 3 gal

ROS Rosa 'Apricot Drift' Apricot Drift Rose 7 3 gal

SP Spirea latifolia "Pink Mountain' Pink Mountain Spirea 135 3 gal

PERENNIALS, GROUNDCOVERS, VINES and ANNUALS

Symbol Botanical Name Common Name Quantity Size Comments

DAY Daylily mix Mixed Daylilies 25 1 gal

HAL Hakonecloa aurea 86 1 gal

N Nepeta 'Junior Walker' Junior Walker Catmint 10 1 gal
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Northern Subcat
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Drainage Network
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Routing Diagram for Proposed Conditions 2023-05-23 David T
Prepared by Haley Ward,  Printed 8/23/2023
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Subcat Reach Pond Link



Proposed Conditions 2023-05-23 David T
  Printed  8/23/2023Prepared by Haley Ward
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Project Notes

Defined 5 rainfall events from output (39) IDF
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-yr Type II 24-hr Default 24.00 1 3.20 2
2 10-yr Type II 24-hr Default 24.00 1 4.86 2
3 25-yr Type II 24-hr Default 24.00 1 6.16 2



Proposed Conditions 2023-05-23 David T
  Printed  8/23/2023Prepared by Haley Ward
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.984 80 >75% Grass cover, Good, HSG D  (P1, P2, P2a)
0.109 96 Gravel surface, HSG D  (P1, P2)
0.925 98 Paved parking, HSG D  (P1, P2a)
0.335 98 Roofs, HSG D  (P1, P2, P2a)
0.097 98 Water Surface, 0% imp, HSG D  (P1)
0.924 98 Water Surface, HSG D  (P1, P2)
0.004 77 Woods, Good, HSG D  (P1)

3.378 93 TOTAL AREA



Proposed Conditions 2023-05-23 David T
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
3.378 HSG D P1, P2, P2a
0.000 Other

3.378 TOTAL AREA
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Page 6HydroCAD® 10.20-3f  s/n 00801  © 2023 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.984 0.000 0.984 >75% Grass cover, Good P1, P2, 
P2a

0.000 0.000 0.000 0.109 0.000 0.109 Gravel surface P1, P2
0.000 0.000 0.000 0.925 0.000 0.925 Paved parking P1, P2a
0.000 0.000 0.000 0.335 0.000 0.335 Roofs P1, P2, 

P2a
0.000 0.000 0.000 0.924 0.000 0.924 Water Surface P1, P2
0.000 0.000 0.000 0.097 0.000 0.097 Water Surface, 0% imp P1
0.000 0.000 0.000 0.004 0.000 0.004 Woods, Good P1

0.000 0.000 0.000 3.378 0.000 3.378 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Width
(inches)

Diam/Height
(inches)

Inside-Fill
(inches)

Node
Name

1 3P 7.53 6.83 25.1 0.0279 0.013 0.0 18.0 0.0
2 5P 12.37 10.91 30.0 0.0487 0.013 0.0 18.0 0.0
3 6P 10.81 10.07 22.0 0.0336 0.013 0.0 18.0 0.0
4 7P 9.97 7.63 90.0 0.0260 0.013 0.0 18.0 0.0
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 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=65,505 sf   51.78% Impervious   Runoff Depth=2.26"Subcatchment P1: Northern Subcat
   Flow Length=585'   Slope=0.0374 '/'   Tc=7.2 min   CN=91   Runoff=5.48 cfs  0.283 af

Runoff Area=30,379 sf   54.47% Impervious   Runoff Depth=2.17"Subcatchment P2: Southern Subcat
   Tc=5.0 min   CN=90   Runoff=2.63 cfs  0.126 af

Runoff Area=51,243 sf   87.19% Impervious   Runoff Depth=2.75"Subcatchment P2a: Drainage Network
   Flow Length=411'   Slope=0.0155 '/'   Tc=6.7 min   CN=96   Runoff=4.89 cfs  0.270 af

Peak Elev=8.62'   Inflow=4.89 cfs  0.270 afPond 3P: CB1
18.0"  Round Culvert  n=0.013  L=25.1'  S=0.0279 '/'   Outflow=4.89 cfs  0.270 af

Peak Elev=13.46'   Inflow=4.89 cfs  0.270 afPond 5P: DMH 1657
18.0"  Round Culvert  n=0.013  L=30.0'  S=0.0487 '/'   Outflow=4.89 cfs  0.270 af

Peak Elev=11.90'   Inflow=4.89 cfs  0.270 afPond 6P: DMH 1
18.0"  Round Culvert  n=0.013  L=22.0'  S=0.0336 '/'   Outflow=4.89 cfs  0.270 af

Peak Elev=11.06'   Inflow=4.89 cfs  0.270 afPond 7P: DMH 2
18.0"  Round Culvert  n=0.013  L=90.0'  S=0.0260 '/'   Outflow=4.89 cfs  0.270 af

  below 1,000.00 cfs   Inflow=12.81 cfs  0.679 afLink DP1: 
   Primary=12.81 cfs  0.679 af   Secondary=0.00 cfs  0.000 af

Total Runoff Area = 3.378 ac   Runoff Volume = 0.679 af   Average Runoff Depth = 2.41"
35.33% Pervious = 1.193 ac     64.67% Impervious = 2.184 ac
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Summary for Subcatchment P1: Northern Subcat

Runoff = 5.48 cfs @ 11.98 hrs,  Volume= 0.283 af,  Depth= 2.26"
     Routed to Link DP1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.20"

Area (sf) CN Description
3,570 96 Gravel surface, HSG D

27,640 98 Water Surface, HSG D
4,206 98 Water Surface, 0% imp, HSG D

173 77 Woods, Good, HSG D
2,771 98 Roofs, HSG D

23,639 80 >75% Grass cover, Good, HSG D
3,506 98 Paved parking, HSG D

65,505 91 Weighted Average
31,588 48.22% Pervious Area
33,917 51.78% Impervious Area

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

7.2 585 0.0374 1.35 Lag/CN Method, 

Summary for Subcatchment P2: Southern Subcat

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.63 cfs @ 11.95 hrs,  Volume= 0.126 af,  Depth= 2.17"
     Routed to Link DP1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.20"

Area (sf) CN Description
1,183 96 Gravel surface, HSG D

12,607 98 Water Surface, HSG D
3,939 98 Roofs, HSG D

12,650 80 >75% Grass cover, Good, HSG D
30,379 90 Weighted Average
13,833 45.53% Pervious Area
16,546 54.47% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment P2a: Drainage Network

Runoff = 4.89 cfs @ 11.97 hrs,  Volume= 0.270 af,  Depth= 2.75"
     Routed to Pond 5P : DMH 1657

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.20"

Area (sf) CN Description
7,903 98 Roofs, HSG D
6,564 80 >75% Grass cover, Good, HSG D

36,776 98 Paved parking, HSG D
51,243 96 Weighted Average

6,564 12.81% Pervious Area
44,679 87.19% Impervious Area

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

6.7 411 0.0155 1.03 Lag/CN Method, 

Summary for Pond 3P: CB1

[79] Warning: Submerged Pond 7P Primary device # 1 OUTLET by 0.97'

Inflow Area = 1.176 ac, 87.19% Impervious,  Inflow Depth = 2.75"    for  2-yr event
Inflow = 4.89 cfs @ 11.97 hrs,  Volume= 0.270 af
Outflow = 4.89 cfs @ 11.97 hrs,  Volume= 0.270 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.89 cfs @ 11.97 hrs,  Volume= 0.270 af
     Routed to Link DP1 : 

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 8.62' @ 11.97 hrs
Flood Elev= 9.90'

Device Routing     Invert Outlet Devices
#1 Primary 7.53' 18.0"  Round Culvert   

L= 25.1'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 7.53' / 6.83'   S= 0.0279 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.76 cfs @ 11.97 hrs  HW=8.60'   (Free Discharge)
1=Culvert  (Inlet Controls 4.76 cfs @ 3.52 fps)

Summary for Pond 5P: DMH 1657

Inflow Area = 1.176 ac, 87.19% Impervious,  Inflow Depth = 2.75"    for  2-yr event
Inflow = 4.89 cfs @ 11.97 hrs,  Volume= 0.270 af
Outflow = 4.89 cfs @ 11.97 hrs,  Volume= 0.270 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.89 cfs @ 11.97 hrs,  Volume= 0.270 af
     Routed to Pond 6P : DMH 1
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Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 13.46' @ 11.97 hrs
Flood Elev= 17.13'

Device Routing     Invert Outlet Devices
#1 Primary 12.37' 18.0"  Round Culvert   

L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.37' / 10.91'   S= 0.0487 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.76 cfs @ 11.97 hrs  HW=13.44'   (Free Discharge)
1=Culvert  (Inlet Controls 4.76 cfs @ 3.52 fps)

Summary for Pond 6P: DMH 1

[79] Warning: Submerged Pond 5P Primary device # 1 OUTLET by 0.97'

Inflow Area = 1.176 ac, 87.19% Impervious,  Inflow Depth = 2.75"    for  2-yr event
Inflow = 4.89 cfs @ 11.97 hrs,  Volume= 0.270 af
Outflow = 4.89 cfs @ 11.97 hrs,  Volume= 0.270 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.89 cfs @ 11.97 hrs,  Volume= 0.270 af
     Routed to Pond 7P : DMH 2

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 11.90' @ 11.97 hrs
Flood Elev= 14.50'

Device Routing     Invert Outlet Devices
#1 Primary 10.81' 18.0"  Round Culvert   

L= 22.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 10.81' / 10.07'   S= 0.0336 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.76 cfs @ 11.97 hrs  HW=11.88'   (Free Discharge)
1=Culvert  (Inlet Controls 4.76 cfs @ 3.52 fps)

Summary for Pond 7P: DMH 2

[79] Warning: Submerged Pond 6P Primary device # 1 INLET by 0.23'

Inflow Area = 1.176 ac, 87.19% Impervious,  Inflow Depth = 2.75"    for  2-yr event
Inflow = 4.89 cfs @ 11.97 hrs,  Volume= 0.270 af
Outflow = 4.89 cfs @ 11.97 hrs,  Volume= 0.270 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.89 cfs @ 11.97 hrs,  Volume= 0.270 af
     Routed to Pond 3P : CB1

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 11.06' @ 11.97 hrs
Flood Elev= 13.00'
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Device Routing     Invert Outlet Devices
#1 Primary 9.97' 18.0"  Round Culvert   

L= 90.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 9.97' / 7.63'   S= 0.0260 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.76 cfs @ 11.97 hrs  HW=11.04'   (Free Discharge)
1=Culvert  (Inlet Controls 4.76 cfs @ 3.52 fps)

Summary for Link DP1: 

Inflow Area = 3.378 ac, 64.67% Impervious,  Inflow Depth = 2.41"    for  2-yr event
Inflow = 12.81 cfs @ 11.97 hrs,  Volume= 0.679 af
Primary = 12.81 cfs @ 11.97 hrs,  Volume= 0.679 af,  Atten= 0%,  Lag= 0.0 min
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Primary outflow = Inflow below 1,000.00 cfs, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 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=65,505 sf   51.78% Impervious   Runoff Depth=3.85"Subcatchment P1: Northern Subcat
   Flow Length=585'   Slope=0.0374 '/'   Tc=7.2 min   CN=91   Runoff=9.03 cfs  0.482 af

Runoff Area=30,379 sf   54.47% Impervious   Runoff Depth=3.74"Subcatchment P2: Southern Subcat
   Tc=5.0 min   CN=90   Runoff=4.40 cfs  0.217 af

Runoff Area=51,243 sf   87.19% Impervious   Runoff Depth=4.39"Subcatchment P2a: Drainage Network
   Flow Length=411'   Slope=0.0155 '/'   Tc=6.7 min   CN=96   Runoff=7.59 cfs  0.431 af

Peak Elev=9.07'   Inflow=7.59 cfs  0.431 afPond 3P: CB1
18.0"  Round Culvert  n=0.013  L=25.1'  S=0.0279 '/'   Outflow=7.59 cfs  0.431 af

Peak Elev=13.91'   Inflow=7.59 cfs  0.431 afPond 5P: DMH 1657
18.0"  Round Culvert  n=0.013  L=30.0'  S=0.0487 '/'   Outflow=7.59 cfs  0.431 af

Peak Elev=12.35'   Inflow=7.59 cfs  0.431 afPond 6P: DMH 1
18.0"  Round Culvert  n=0.013  L=22.0'  S=0.0336 '/'   Outflow=7.59 cfs  0.431 af

Peak Elev=11.51'   Inflow=7.59 cfs  0.431 afPond 7P: DMH 2
18.0"  Round Culvert  n=0.013  L=90.0'  S=0.0260 '/'   Outflow=7.59 cfs  0.431 af

  below 1,000.00 cfs   Inflow=20.73 cfs  1.130 afLink DP1: 
   Primary=20.73 cfs  1.130 af   Secondary=0.00 cfs  0.000 af

Total Runoff Area = 3.378 ac   Runoff Volume = 1.130 af   Average Runoff Depth = 4.02"
35.33% Pervious = 1.193 ac     64.67% Impervious = 2.184 ac
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Summary for Subcatchment P1: Northern Subcat

Runoff = 9.03 cfs @ 11.98 hrs,  Volume= 0.482 af,  Depth= 3.85"
     Routed to Link DP1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.86"

Area (sf) CN Description
3,570 96 Gravel surface, HSG D

27,640 98 Water Surface, HSG D
4,206 98 Water Surface, 0% imp, HSG D

173 77 Woods, Good, HSG D
2,771 98 Roofs, HSG D

23,639 80 >75% Grass cover, Good, HSG D
3,506 98 Paved parking, HSG D

65,505 91 Weighted Average
31,588 48.22% Pervious Area
33,917 51.78% Impervious Area

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

7.2 585 0.0374 1.35 Lag/CN Method, 

Summary for Subcatchment P2: Southern Subcat

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.40 cfs @ 11.95 hrs,  Volume= 0.217 af,  Depth= 3.74"
     Routed to Link DP1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.86"

Area (sf) CN Description
1,183 96 Gravel surface, HSG D

12,607 98 Water Surface, HSG D
3,939 98 Roofs, HSG D

12,650 80 >75% Grass cover, Good, HSG D
30,379 90 Weighted Average
13,833 45.53% Pervious Area
16,546 54.47% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment P2a: Drainage Network

Runoff = 7.59 cfs @ 11.97 hrs,  Volume= 0.431 af,  Depth= 4.39"
     Routed to Pond 5P : DMH 1657

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.86"

Area (sf) CN Description
7,903 98 Roofs, HSG D
6,564 80 >75% Grass cover, Good, HSG D

36,776 98 Paved parking, HSG D
51,243 96 Weighted Average

6,564 12.81% Pervious Area
44,679 87.19% Impervious Area

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

6.7 411 0.0155 1.03 Lag/CN Method, 

Summary for Pond 3P: CB1

[79] Warning: Submerged Pond 7P Primary device # 1 OUTLET by 1.41'

Inflow Area = 1.176 ac, 87.19% Impervious,  Inflow Depth = 4.39"    for  10-yr event
Inflow = 7.59 cfs @ 11.97 hrs,  Volume= 0.431 af
Outflow = 7.59 cfs @ 11.97 hrs,  Volume= 0.431 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.59 cfs @ 11.97 hrs,  Volume= 0.431 af
     Routed to Link DP1 : 

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 9.07' @ 11.97 hrs
Flood Elev= 9.90'

Device Routing     Invert Outlet Devices
#1 Primary 7.53' 18.0"  Round Culvert   

L= 25.1'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 7.53' / 6.83'   S= 0.0279 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=7.38 cfs @ 11.97 hrs  HW=9.03'   (Free Discharge)
1=Culvert  (Inlet Controls 7.38 cfs @ 4.18 fps)

Summary for Pond 5P: DMH 1657

Inflow Area = 1.176 ac, 87.19% Impervious,  Inflow Depth = 4.39"    for  10-yr event
Inflow = 7.59 cfs @ 11.97 hrs,  Volume= 0.431 af
Outflow = 7.59 cfs @ 11.97 hrs,  Volume= 0.431 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.59 cfs @ 11.97 hrs,  Volume= 0.431 af
     Routed to Pond 6P : DMH 1
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Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 13.91' @ 11.97 hrs
Flood Elev= 17.13'

Device Routing     Invert Outlet Devices
#1 Primary 12.37' 18.0"  Round Culvert   

L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.37' / 10.91'   S= 0.0487 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=7.38 cfs @ 11.97 hrs  HW=13.87'   (Free Discharge)
1=Culvert  (Inlet Controls 7.38 cfs @ 4.17 fps)

Summary for Pond 6P: DMH 1

[79] Warning: Submerged Pond 5P Primary device # 1 OUTLET by 1.41'

Inflow Area = 1.176 ac, 87.19% Impervious,  Inflow Depth = 4.39"    for  10-yr event
Inflow = 7.59 cfs @ 11.97 hrs,  Volume= 0.431 af
Outflow = 7.59 cfs @ 11.97 hrs,  Volume= 0.431 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.59 cfs @ 11.97 hrs,  Volume= 0.431 af
     Routed to Pond 7P : DMH 2

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 12.35' @ 11.97 hrs
Flood Elev= 14.50'

Device Routing     Invert Outlet Devices
#1 Primary 10.81' 18.0"  Round Culvert   

L= 22.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 10.81' / 10.07'   S= 0.0336 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=7.38 cfs @ 11.97 hrs  HW=12.31'   (Free Discharge)
1=Culvert  (Inlet Controls 7.38 cfs @ 4.18 fps)

Summary for Pond 7P: DMH 2

[79] Warning: Submerged Pond 6P Primary device # 1 INLET by 0.67'

Inflow Area = 1.176 ac, 87.19% Impervious,  Inflow Depth = 4.39"    for  10-yr event
Inflow = 7.59 cfs @ 11.97 hrs,  Volume= 0.431 af
Outflow = 7.59 cfs @ 11.97 hrs,  Volume= 0.431 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.59 cfs @ 11.97 hrs,  Volume= 0.431 af
     Routed to Pond 3P : CB1

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 11.51' @ 11.97 hrs
Flood Elev= 13.00'
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Device Routing     Invert Outlet Devices
#1 Primary 9.97' 18.0"  Round Culvert   

L= 90.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 9.97' / 7.63'   S= 0.0260 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=7.38 cfs @ 11.97 hrs  HW=11.47'   (Free Discharge)
1=Culvert  (Inlet Controls 7.38 cfs @ 4.18 fps)

Summary for Link DP1: 

Inflow Area = 3.378 ac, 64.67% Impervious,  Inflow Depth = 4.02"    for  10-yr event
Inflow = 20.73 cfs @ 11.97 hrs,  Volume= 1.130 af
Primary = 20.73 cfs @ 11.97 hrs,  Volume= 1.130 af,  Atten= 0%,  Lag= 0.0 min
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Primary outflow = Inflow below 1,000.00 cfs, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 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=65,505 sf   51.78% Impervious   Runoff Depth=5.11"Subcatchment P1: Northern Subcat
   Flow Length=585'   Slope=0.0374 '/'   Tc=7.2 min   CN=91   Runoff=11.79 cfs  0.641 af

Runoff Area=30,379 sf   54.47% Impervious   Runoff Depth=5.00"Subcatchment P2: Southern Subcat
   Tc=5.0 min   CN=90   Runoff=5.77 cfs  0.291 af

Runoff Area=51,243 sf   87.19% Impervious   Runoff Depth=5.69"Subcatchment P2a: Drainage Network
   Flow Length=411'   Slope=0.0155 '/'   Tc=6.7 min   CN=96   Runoff=9.70 cfs  0.557 af

Peak Elev=9.57'   Inflow=9.70 cfs  0.557 afPond 3P: CB1
18.0"  Round Culvert  n=0.013  L=25.1'  S=0.0279 '/'   Outflow=9.70 cfs  0.557 af

Peak Elev=14.41'   Inflow=9.70 cfs  0.557 afPond 5P: DMH 1657
18.0"  Round Culvert  n=0.013  L=30.0'  S=0.0487 '/'   Outflow=9.70 cfs  0.557 af

Peak Elev=12.85'   Inflow=9.70 cfs  0.557 afPond 6P: DMH 1
18.0"  Round Culvert  n=0.013  L=22.0'  S=0.0336 '/'   Outflow=9.70 cfs  0.557 af

Peak Elev=12.01'   Inflow=9.70 cfs  0.557 afPond 7P: DMH 2
18.0"  Round Culvert  n=0.013  L=90.0'  S=0.0260 '/'   Outflow=9.70 cfs  0.557 af

  below 1,000.00 cfs   Inflow=26.88 cfs  1.489 afLink DP1: 
   Primary=26.88 cfs  1.489 af   Secondary=0.00 cfs  0.000 af

Total Runoff Area = 3.378 ac   Runoff Volume = 1.489 af   Average Runoff Depth = 5.29"
35.33% Pervious = 1.193 ac     64.67% Impervious = 2.184 ac
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Summary for Subcatchment P1: Northern Subcat

Runoff = 11.79 cfs @ 11.98 hrs,  Volume= 0.641 af,  Depth= 5.11"
     Routed to Link DP1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=6.16"

Area (sf) CN Description
3,570 96 Gravel surface, HSG D

27,640 98 Water Surface, HSG D
4,206 98 Water Surface, 0% imp, HSG D

173 77 Woods, Good, HSG D
2,771 98 Roofs, HSG D

23,639 80 >75% Grass cover, Good, HSG D
3,506 98 Paved parking, HSG D

65,505 91 Weighted Average
31,588 48.22% Pervious Area
33,917 51.78% Impervious Area

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

7.2 585 0.0374 1.35 Lag/CN Method, 

Summary for Subcatchment P2: Southern Subcat

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.77 cfs @ 11.95 hrs,  Volume= 0.291 af,  Depth= 5.00"
     Routed to Link DP1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=6.16"

Area (sf) CN Description
1,183 96 Gravel surface, HSG D

12,607 98 Water Surface, HSG D
3,939 98 Roofs, HSG D

12,650 80 >75% Grass cover, Good, HSG D
30,379 90 Weighted Average
13,833 45.53% Pervious Area
16,546 54.47% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment P2a: Drainage Network

Runoff = 9.70 cfs @ 11.97 hrs,  Volume= 0.557 af,  Depth= 5.69"
     Routed to Pond 5P : DMH 1657

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=6.16"

Area (sf) CN Description
7,903 98 Roofs, HSG D
6,564 80 >75% Grass cover, Good, HSG D

36,776 98 Paved parking, HSG D
51,243 96 Weighted Average

6,564 12.81% Pervious Area
44,679 87.19% Impervious Area

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

6.7 411 0.0155 1.03 Lag/CN Method, 

Summary for Pond 3P: CB1

[79] Warning: Submerged Pond 7P Primary device # 1 OUTLET by 1.89'

Inflow Area = 1.176 ac, 87.19% Impervious,  Inflow Depth = 5.69"    for  25-yr event
Inflow = 9.70 cfs @ 11.97 hrs,  Volume= 0.557 af
Outflow = 9.70 cfs @ 11.97 hrs,  Volume= 0.557 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.70 cfs @ 11.97 hrs,  Volume= 0.557 af
     Routed to Link DP1 : 

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 9.57' @ 11.97 hrs
Flood Elev= 9.90'

Device Routing     Invert Outlet Devices
#1 Primary 7.53' 18.0"  Round Culvert   

L= 25.1'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 7.53' / 6.83'   S= 0.0279 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=9.44 cfs @ 11.97 hrs  HW=9.51'   (Free Discharge)
1=Culvert  (Inlet Controls 9.44 cfs @ 5.34 fps)

Summary for Pond 5P: DMH 1657

Inflow Area = 1.176 ac, 87.19% Impervious,  Inflow Depth = 5.69"    for  25-yr event
Inflow = 9.70 cfs @ 11.97 hrs,  Volume= 0.557 af
Outflow = 9.70 cfs @ 11.97 hrs,  Volume= 0.557 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.70 cfs @ 11.97 hrs,  Volume= 0.557 af
     Routed to Pond 6P : DMH 1
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Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 14.41' @ 11.97 hrs
Flood Elev= 17.13'

Device Routing     Invert Outlet Devices
#1 Primary 12.37' 18.0"  Round Culvert   

L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.37' / 10.91'   S= 0.0487 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=9.44 cfs @ 11.97 hrs  HW=14.35'   (Free Discharge)
1=Culvert  (Inlet Controls 9.44 cfs @ 5.34 fps)

Summary for Pond 6P: DMH 1

[79] Warning: Submerged Pond 5P Primary device # 1 INLET by 0.43'

Inflow Area = 1.176 ac, 87.19% Impervious,  Inflow Depth = 5.69"    for  25-yr event
Inflow = 9.70 cfs @ 11.97 hrs,  Volume= 0.557 af
Outflow = 9.70 cfs @ 11.97 hrs,  Volume= 0.557 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.70 cfs @ 11.97 hrs,  Volume= 0.557 af
     Routed to Pond 7P : DMH 2

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 12.85' @ 11.97 hrs
Flood Elev= 14.50'

Device Routing     Invert Outlet Devices
#1 Primary 10.81' 18.0"  Round Culvert   

L= 22.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 10.81' / 10.07'   S= 0.0336 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=9.44 cfs @ 11.97 hrs  HW=12.79'   (Free Discharge)
1=Culvert  (Inlet Controls 9.44 cfs @ 5.34 fps)

Summary for Pond 7P: DMH 2

[79] Warning: Submerged Pond 6P Primary device # 1 INLET by 1.15'

Inflow Area = 1.176 ac, 87.19% Impervious,  Inflow Depth = 5.69"    for  25-yr event
Inflow = 9.70 cfs @ 11.97 hrs,  Volume= 0.557 af
Outflow = 9.70 cfs @ 11.97 hrs,  Volume= 0.557 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.70 cfs @ 11.97 hrs,  Volume= 0.557 af
     Routed to Pond 3P : CB1

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 12.01' @ 11.97 hrs
Flood Elev= 13.00'
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Device Routing     Invert Outlet Devices
#1 Primary 9.97' 18.0"  Round Culvert   

L= 90.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 9.97' / 7.63'   S= 0.0260 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=9.44 cfs @ 11.97 hrs  HW=11.95'   (Free Discharge)
1=Culvert  (Inlet Controls 9.44 cfs @ 5.34 fps)

Summary for Link DP1: 

Inflow Area = 3.378 ac, 64.67% Impervious,  Inflow Depth = 5.29"    for  25-yr event
Inflow = 26.88 cfs @ 11.97 hrs,  Volume= 1.489 af
Primary = 26.88 cfs @ 11.97 hrs,  Volume= 1.489 af,  Atten= 0%,  Lag= 0.0 min
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Primary outflow = Inflow below 1,000.00 cfs, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs



 
 

INSPECTION & LONG-TERM MAINTENANCE PLAN 
FOR 

SITE DEVELOPMENT 
 

35 BADGERS ISLAND WEST 
KITTERY, ME 

 
Introduction 

The intent of this plan is to provide Hampshire Development (herein referred to as “owner”) with a list 
of procedures that document the inspection and maintenance requirements of the stormwater 
management system for this development. Specifically, the proposed closed drainage network and 
associated drainage structures (collectively referred to as the “Stormwater Management System”).  The 
contact information for the owner shall be kept current, and if there is a change of ownership of the 
property this plan must be transferred to the new owner. 

The following inspection and maintenance program is necessary to keep the stormwater management 
system functioning properly and  will help in maintaining a high quality of stormwater runoff to 
minimize potential environmental impacts.  By following the enclosed procedures, the owner will be 
able to maintain the functional design of the stormwater management system and maximize its ability to 
remove sediment and other contaminants from site generated stormwater runoff.  

Annual Report 

The owner shall prepare an annual Inspection & Maintenance Report.  The report shall include a 
summary of the system’s maintenance and repair by transmission of the Inspection & Maintenance Log 
and other information as required. A copy of the report shall be delivered annually by July 1st to the 
Kittery Code Enforcement Officer. 

Inspection & Maintenance Checklist/Log 

 The following pages contain the Stormwater Management System Inspection & Maintenance 
Requirements and a blank copy of the Stormwater Management System Inspection & Maintenance 
Log.  These forms are provided to the owner as a guideline for performing the inspection and 
maintenance of the Stormwater Management System.  This is a guideline and should be 
periodically reviewed for conformance with current practice and standards. 



Stormwater Management System Components 

The Stormwater Management System is designed to mitigate the quality of site-generated stormwater 
runoff.  As a result, the design includes the following elements: 

 Non-Structural BMPs 

 Non-Structural best management practices (BMP’s) include temporary and permanent measures 
that typically require less labor and capital inputs and are intended to provide protection against 
erosion of soils. Examples of non-structural BMP’s on this project include but are not limited to:  

• Temporary and Permanent mulching  
• Temporary and Permanent grass cover 
• Trees 
• Shrubs and ground covers 
• Miscellaneous landscape plantings 
• Dust control 
• Tree protection 
• Topsoiling 
• Sediment barriers 
• Stabilized construction entrance 
• Catch basin basket 

Structural BMPs 

 Structural BMPs are more labor and capital-intensive structures or installations that require more 
specialized personnel to install. Examples on this project include but are not limited to:  

• Storm Drains with Deep Sumps 

Inspection and Maintenance Requirements 

The following summarizes the inspection and maintenance requirements for the various BMP’s 
that may be found on this project. 

1. Grassed areas (until established): After each rain event of 0.5” or more during a 24-hour period, 
inspect grassed areas for signs of disturbance, such as erosion. If damaged areas are discovered, 
immediately repair the damage. Repairs may include adding new topsoil, lime, seed, fertilizer and 
mulch.  

2. Plantings: Planting and landscaping (trees, shrubs) shall be monitored bi-monthly during the first 
year to insure viability and vigorous growth. Replace dead or dying vegetation with new stock and 
make adjustments to the conditions that caused the dead or dying vegetation. During dryer times 
of the year, provide weekly watering or irrigation during the establishment period of the first year. 
Make the necessary adjustments to ensure long-term health of the vegetated covers, i.e. provide 
more permanent mulch or compost or other means of protection. 



3. Storm Drains and Trench Drains: Monitor accumulation of debris in catch basins and trench 
drains monthly or after significant rain events. Remove sediments when they accumulate within 
the outlet pipe.  During construction, maintain inlet protection until all roadways and parking 
areas have been stabilized. Prior to the end of construction, inspect the drains and basins for 
accumulations and remove and clean by jet-vacuuming. 

4. Roof Drains: Monitor roof drains for damage or clogging twice yearly. Check any outlets for 
erosion. 
 

Pollution Prevention  

The following pollution prevention activities shall be undertaken to minimize potential impacts on 
stormwater runoff quality. The Contractor is responsible for all activities during construction. The 
Owner is responsible thereafter.  

Spill Procedures  

Any discharge of waste oil or other pollutant shall be reported immediately to the Maine Department 
of Environmental Protection (Maine DEP). The Contractor/Owner will be responsible for any incident 
of groundwater contamination resulting from the improper discharge of pollutants to the stormwater 
system, and may be required by Maine DEP to remediate incidents that may impact groundwater 
quality. If the property ownership is transferred, the new owner will be informed of the legal 
responsibilities associated with operation of the stormwater system, as indicated above.  

Sanitary Facilities 

Sanitary facilities shall be provided during all phases of construction. 

Material Storage  

No on site trash facility is provided until homes are constructed. The contractors are required to 
remove trash from the site. Hazardous material storage is prohibited.  

Material Disposal  

All waste material, trash, sediment, and debris shall be removed from the site and disposed of in 
accordance with applicable local, state, and federal guidelines and regulations. Removed sediments 
shall be if necessary dewatered prior to disposal. 

 

 

 

 

 



Invasive Species 

Monitor the Stormwater Management System for signs of invasive species growth. If caught early, 
their eradication is much easier. The most likely places where invasions start is in wetter, disturbed soils 
or detention ponds. Species such as phragmites and purple loose-strife are common invaders in these 
wetter areas. If they are found, the owner shall refer to the Invasive Plants List created by the Maine 
Department of Agriculture, Conservation & Forestry or contact a wetlands scientist with experience in 
invasive species control to implement a plan of action for eradication. Measures that do not require the 
application of chemical herbicides should be the first line of defense.  

 

Figure 1: Lythrum salicaria, Purple Loosestrife. Photo by Liz West.  Figure 2: Phragmites australis. Photo by Le Loup Gris 





CLOSED DRAINAGE STRUCTURE LONG-TERM MAINTENANCE SHEET 

INSPECTION REQUIREMENTS 

ACTION TAKEN FREQUENCY MAINTENANCE. REQUIREMENTS 

Every other Check for erosion or short-circuiting 

Month Check for sediment accumulation 
Checkfor floatable contaminants 

-Outlet Control Structures

-Drain Manholes

-Catch Basins and Trench Drains

-Drainage Pipes

-Roof Drains

1 time per 2 Check for sediment 
years accumulation/clogging, or soiled runoff 

Check for erosion at outlets. 

MAINTENANCE LOG 

PROJECT NAME 

INSPECTOR NAME INSPECTOR CONTACT INFO 

DATE OF INSPECTION REASON FOR INSPECTION 

□ LARGE STORM EVENT □PERIODIC CHECK-IN

IS CORRECTIVE ACTION NEEDED? DESCRIBE ANY PROBLEMS, NEEDED MAINTENANCE 

□YES □NO

DATE OF MAINTENANCE PERFORMED BY 

NOTES 
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