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1.   EXECUTIVE SUMMARY 
 
This project proposes to construct a 11-space parking lot expansion in the Town of Kittery Tax Map 
28, Lot 14-2. Two models were compiled, one for the area in its existing (pre-development) condition, 
and a second for its proposed (post-development) condition. The analysis was conducted using the 
USDA SCS TR-20 method within the HydroCAD Stormwater Modeling System environment. A 
summary of the existing and proposed conditions peak rates of runoff is as follows: 
 

 
 

 
The drainage design intent for this site is to maintain the post-development peak flow to the pre-
development peak flow conditions to the extent practicable and to effectively treat stormwater from the 
development of this project. This has been accomplished through the use of one (1) vegetative 
stormwater basin to maintain the peak discharge, and treat and infiltrate stormwater. Both analysis 
points drain to an existing wetland system to the Southwest of the property shortly after leaving the 
property. Due to this, the analysis point runoff totals have been included for review. 
 
 
In addition, the potential for increased erosion and sedimentation is handled by way of erosion control 
blankets, vegetated swales, and riprap inlet and outlet protection aprons. Existing wetlands and 
abutting property owners will suffer minimal impact resultant from this development. 
 
  

PEAK RATE OF RUNOFF (CUBIC FEET/SECOND) 
Analysis 

Point 
2-Year 10-Year 25-Year 

 Pre Post Pre Post Pre Post 
AP #1 1.33 1.32 2.68 2.68 3.79 3.79 
AP #2 1.54 1.44 2.60 2.49 3.09 2.95 
Total 2.87 2.76 5.28 5.17 6.88 6.74 
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2.  DRAINAGE ANALYSIS 
 
2.1 INTRODUCTION 
 
This project proposes to construct a 11-space parking lot expansion in the Town of Kittery Tax Map 
28, Lot 14-2. 
 
2.2 METHODOLOGY 
 
The existing and proposed watersheds were modeled utilizing HydroCad stormwater software, version 
9.10.  The watersheds were analyzed utilizing the SCS TR-20 methodology for hydrograph 
development and the TR-55 methodology for Time of Concentration (Tc) determination.  The 
Dynamic-Storage-Indicating method for reach and pond routing was utilized.  Type III, 24-hour 
hydrographs were developed for the 2-year, 10-year, and 25-year corresponding to rainfall events of 
3.21”, 4.07” 6.17”, respectively.  
 
Existing topography and site features were obtained through on-ground topography completed by 
Jones & Beach Engineers. Existing soil conditions were derived from NRCS Web Soil Survey and a 
soil survey conducted by JRK Soil Search Inc. 
 
 
2.3 EXISTING CONDITIONS ANALYSIS 
 
The study area consists of the subject property and upstream contributing area. The study area consists 
of 2.362± acres including offsite contributing areas. The existing site is currently developed and 
primarily covered by an existing retail building with associated parking, drive lanes, and drainage. The 
remaining area to the rear is wooded terrain and some grass lands. The site drains to two locations. The 
front of the property drains North towards Route 236 into an existing culvert under the existing 
driveway. The remaining property drains West to the existing drainage basin on site. Both analysis 
points eventually drain into the Spinney Creek. 
 
Soils on site are described as entirely Hydrological Soils "C". 

Two (2) Analysis Points (AP) were defined for this project. Analysis Points are described as below: 

Analysis Point #1 is the outfall point for the existing drainage basin to the rear of the property. This 
analysis point receives runoff from the rear half of the existing development, abutting properties, and 
woodland/grassland areas on site. This stormwater drains towards the drainage basin and discharges to 
the analysis point. 

Analysis Point #2 is an existing culvert under the site driveway along Route 236. This analysis point 
receives runoff from the front half of the existing development, abutting properties, and 
woodland/grassland areas on site. This stormwater drains North though the property to an existing 
wetland system and then to the inlet of the existing culvert. 
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Photo Log 
 

Photo #1: Property overview 

 
 

Photo #2: Front of Property 
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Photo #3: Property interior site photo (existing parking) 

 
 

Photo #4: Property interior site photo (proposed parking area) 
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Photo #5: Property interior of site (rear slope and basin) 

 



 

STORMWATER MANAGEMENT OPERATION AND 
MAINTENANCE MANUAL 

 
 
 
 
 

 
 

Parking Lot Expansion 
Tax Map 28, Lot 14-2 

89 Route 236 
Kittery, ME 03904 

 

 
 
 
 

Prepared for: 
 

JD Investments, LLC 
19 Buffum Road 

North Berwick, ME 03906 
 

 
 
 
 
 
 
 

Prepared by: 
Jones & Beach Engineers, Inc. 

85 Portsmouth Avenue 
P.O. Box 219 

Stratham, NH  03885 
(603) 772-4746 

August 19, 2021 
JBE Project No. 21076 



 

Inspection and Maintenance of Facilities and Property 
 
 
A. Maintenance of Common Facilities or Property 

 
1. The Project Developer JD Investments LLC is responsible for maintenance of all 

stormwater infrastructure associated with this site.  This includes all temporary 
and permanent stormwater and erosion control facilities both during and after 
construction.   

 
B. General Inspection and Maintenance Requirements 

 
1. The Owner shall perform all inspections and maintenance with greater than 

annual frequency as required by this report. 
 

2. Inspection reports must be provided to the DES upon request. 
 

3. Permanent stormwater and sediment and erosion control facilities to be 
maintained on the site include, but are not limited to, the following: 

 
a. Culverts 
b. Erosion 
c. Vegetation and landscaping 
d. Riprap inlet and outlet protection aprons 
e. Vegetative Stormwater Basin 

  



 

       2.  Maintenance of permanent measures shall follow the following schedule: 
 

a. Culverts:  Inspection of culvert inlets and outlets at least once per 
month during the rainy season (March to November). Any debris is to be 
removed and disposed of properly. 

 
b. Erosion:  Annual inspection of the site for erosion, destabilization, 

settling, and sloughing.  Any needed repairs are to be conducted 
immediately. 

 
c. Vegetation and Landscaping:  Annual inspection of site’s vegetation 

and landscaping. Any areas that are bare shall be reseeded and mulched 
with hay or, if the case is extreme, loamed and seeded or sodded to ensure 
adequate vegetative cover. Landscape specimens shall be replaced in kind, 
if they are found to be dead or dying. 

 
d. Riprap:  Rock riprap should be inspected annually and after every major 

storm event in order to ensure that it has not been displaced, undermined, 
or otherwise damaged.  Displaced rock should be replaced, or additional 
rock added in order to maintain the structure(s) in their undamaged state. 
Woody vegetation should not be allowed to become established in riprap 
areas, and/or any debris removed from the void spaces between the rocks. 
If the riprap is adjacent to a stream or other waterbody, the water should 
be kept clear of obstructions, debris, and sediment deposits. 
 

 
e. Vegetative Storm water Basin: The bottoms, interior and exterior side 

slopes, and crest of earthen detention basins should be mowed, and the 
vegetation maintained in healthy condition, as appropriate to the function 
of the facility and type of vegetation.  

Vegetated embankments that serve as “berms” or “dams” that impound 
water should be mowed at least once annually to prevent the establishment 
of woody vegetation. 
 

 Embankments should be inspected at least annually by a qualified 
professional for settlement, erosion, seepage, animal burrows, woody 
vegetation, and other conditions that could degrade the embankment and 
reduce its stability for impounding water. Immediate corrective action 
should be implemented if any such conditions are found.  

 Inlet and outlet pipes, inlet and outlet structures, energy dissipation 
structures or practices, and other structural appurtenances should be 
inspected at least annually by a qualified professional, and corrective 
action implemented (e.g., maintenance, repairs, or replacement) as 
indicated by such inspection;  



 

 Trash and debris should be removed from the basin and any inlet or outlet 
structures whenever observed by inspection;  

Accumulated sediment should be removed when it significantly affects 
basin capacity.  

 
 
 
 
 
 
 
 
 
 
 
 
 
See attached sample forms as a guideline. 

 
  Any inquiries in regards to the design, function, and/or maintenance of any one of the 

above mentioned facilities or tasks shall be directed to the project engineer: 
 

Jones & Beach Engineers, Inc. 
85 Portsmouth Avenue 
P.O. Box 219 
Stratham, NH  03885 
 
T#: (603) 772-4746 
F#: (603) 772-0227 
 

  



STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION PERIOD AND CRITERIA 

Tax Map 28 Lots 14-2 
Parking Lot Expansion 

Kittery, ME 
 

 

 
 
  

Stormwater 
Component 

Inspection 
Period 

Inspection Criteria/Methods 

Culverts Once per month Inspect inlet/outlet.  Remove debris. 
Erosion Annually Repair site erosion. 
Vegetation Annually Repair bare unvegetated areas. 
   
Riprap Annually Relocate displaced rocks, remove woody vegetation and debris. 

   
   
   
   
   
Vegetative 
Stormwater Basin 

Bi-annually Inspect for sediment/debris collection, inspect inlets/outlets, inspection for 
erosion. 



STORM WATER OPERATIONS AND MAINTENANCE PLAN 
INSPECTION REPORT 

 
Tax Map 28 Lots 14-2 

Parking Lot Expansion 
Kittery, ME 

 

 

 

Yearly Inspection Form 
 

Inspected 
Component 

Date of  
Inspection 

Inspector Issue Detected / Action Taken 

Culverts    

    

Erosion    

    
Vegetation    
    
    
    
Riprap    
    
    
    
    
    
    
    
Vegetative 
Stormwater Basin 

   

    
    

    



 

11.1 APPENDIX I 
 

PRE-DEVELOPMENT CONDITIONS ANALYSIS 
 
 

11.1.1  2-Year 24-Hour Summary Analysis 
11.1.2  10-Year 24-Hour Complete Analysis 
11.1.3  25-Year 24-Hour Summary Analysis 
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Routing Diagram for 21076-EX
Prepared by {enter your company name here},  Printed 8/19/2021

HydroCAD® 10.00-22  s/n 10589  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



21076-EX
  Printed  8/19/2021Prepared by {enter your company name here}

Page 2HydroCAD® 10.00-22  s/n 10589  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.845 74 >75% Grass cover, Good, HSG C  (100, 101)
0.639 98 Paved parking, HSG C  (100, 101)
0.069 98 Roofs, HSG C  (100, 101)
0.809 70 Woods, Good, HSG C  (100, 101)

2.362 80 TOTAL AREA



21076-EX
  Printed  8/19/2021Prepared by {enter your company name here}

Page 3HydroCAD® 10.00-22  s/n 10589  © 2018 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
2.362 HSG C 100, 101
0.000 HSG D
0.000 Other

2.362 TOTAL AREA



Type III 24-hr  2-YR Rainfall=3.21"21076-EX
  Printed  8/19/2021Prepared by {enter your company name here}

Page 4HydroCAD® 10.00-22  s/n 10589  © 2018 HydroCAD Software Solutions LLC

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 Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=39,558 sf   31.98% Impervious   Runoff Depth>1.30"Subcatchment 100: EX-WS-100
   Flow Length=220'   Tc=8.6 min   CN=80   Runoff=1.33 cfs  0.098 af

Runoff Area=63,352 sf   28.69% Impervious   Runoff Depth>1.30"Subcatchment 101: EX-WS-101
   Flow Length=412'   Tc=12.0 min   CN=80   Runoff=1.94 cfs  0.157 af

Peak Elev=196.49'  Storage=54 cf   Inflow=1.33 cfs  0.098 afPond P1: Pond #1
   Outflow=1.33 cfs  0.098 af

Peak Elev=193.93'  Storage=529 cf   Inflow=1.94 cfs  0.157 afPond P2: Pond #2
12.0"  Round Culvert  n=0.013  L=81.0'  S=0.0042 '/'   Outflow=1.54 cfs  0.157 af

   Inflow=1.33 cfs  0.098 afLink AP1: AP1
   Primary=1.33 cfs  0.098 af

   Inflow=1.54 cfs  0.157 afLink AP2: AP2
   Primary=1.54 cfs  0.157 af

Total Runoff Area = 2.362 ac   Runoff Volume = 0.256 af   Average Runoff Depth = 1.30"
70.05% Pervious = 1.655 ac     29.95% Impervious = 0.708 ac



Type III 24-hr  10-YR Rainfall=4.87"21076-EX
  Printed  8/19/2021Prepared by {enter your company name here}

Page 1HydroCAD® 10.00-22  s/n 10589  © 2018 HydroCAD Software Solutions LLC

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 Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=39,558 sf   31.98% Impervious   Runoff Depth>2.59"Subcatchment 100: EX-WS-100
   Flow Length=220'   Tc=8.6 min   CN=80   Runoff=2.67 cfs  0.196 af

Runoff Area=63,352 sf   28.69% Impervious   Runoff Depth>2.59"Subcatchment 101: EX-WS-101
   Flow Length=412'   Tc=12.0 min   CN=80   Runoff=3.87 cfs  0.314 af

Peak Elev=196.71'  Storage=116 cf   Inflow=2.67 cfs  0.196 afPond P1: Pond #1
   Outflow=2.68 cfs  0.196 af

Peak Elev=194.35'  Storage=1,534 cf   Inflow=3.87 cfs  0.314 afPond P2: Pond #2
12.0"  Round Culvert  n=0.013  L=81.0'  S=0.0042 '/'   Outflow=2.60 cfs  0.314 af

   Inflow=2.68 cfs  0.196 afLink AP1: AP1
   Primary=2.68 cfs  0.196 af

   Inflow=2.60 cfs  0.314 afLink AP2: AP2
   Primary=2.60 cfs  0.314 af

Total Runoff Area = 2.362 ac   Runoff Volume = 0.510 af   Average Runoff Depth = 2.59"
70.05% Pervious = 1.655 ac     29.95% Impervious = 0.708 ac



Type III 24-hr  10-YR Rainfall=4.87"21076-EX
  Printed  8/19/2021Prepared by {enter your company name here}

Page 2HydroCAD® 10.00-22  s/n 10589  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 100: EX-WS-100

Runoff = 2.67 cfs @ 12.12 hrs,  Volume= 0.196 af,  Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.87"

Area (sf) CN Description
14,755 70 Woods, Good, HSG C
11,346 98 Paved parking, HSG C

1,305 98 Roofs, HSG C
12,152 74 >75% Grass cover, Good, HSG C
39,558 80 Weighted Average
26,907 68.02% Pervious Area
12,651 31.98% Impervious Area

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

0.2 12 0.0200 0.90 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.21"

2.2 29 0.0700 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.21"

4.6 34 0.1100 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.21"

1.5 125 0.0800 1.41 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.1 20 0.4500 4.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.6 220 Total

Summary for Subcatchment 101: EX-WS-101

Runoff = 3.87 cfs @ 12.17 hrs,  Volume= 0.314 af,  Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.87"

Area (sf) CN Description
20,501 70 Woods, Good, HSG C
16,472 98 Paved parking, HSG C

1,703 98 Roofs, HSG C
24,676 74 >75% Grass cover, Good, HSG C
63,352 80 Weighted Average
45,177 71.31% Pervious Area
18,175 28.69% Impervious Area



Type III 24-hr  10-YR Rainfall=4.87"21076-EX
  Printed  8/19/2021Prepared by {enter your company name here}

Page 3HydroCAD® 10.00-22  s/n 10589  © 2018 HydroCAD Software Solutions LLC

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

0.2 13 0.0200 0.92 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.21"

1.4 19 0.1000 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.21"

6.0 43 0.0900 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.21"

0.7 70 0.1200 1.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.9 97 0.0670 1.81 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.7 44 0.0450 1.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.1 126 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.0 412 Total

Summary for Pond P1: Pond #1

[90] Warning: Qout>Qin may require smaller dt or Finer Routing

Inflow Area = 0.908 ac, 31.98% Impervious,  Inflow Depth > 2.59"    for  10-YR event
Inflow = 2.67 cfs @ 12.12 hrs,  Volume= 0.196 af
Outflow = 2.68 cfs @ 12.14 hrs,  Volume= 0.196 af,  Atten= 0%,  Lag= 1.1 min
Primary = 2.68 cfs @ 12.14 hrs,  Volume= 0.196 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 196.71' @ 12.14 hrs   Surf.Area= 359 sf   Storage= 116 cf
Flood Elev= 197.27'   Surf.Area= 817 sf   Storage= 448 cf

Plug-Flow detention time= 0.8 min calculated for 0.196 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 790.6 - 790.0 )

Volume Invert Avail.Storage Storage Description
#1 195.89' 448 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

195.89 6 12.0 0 0 6
196.00 28 111.0 2 2 975
197.00 607 213.0 255 257 3,610
197.27 817 230.0 192 448 4,212

Device Routing     Invert Outlet Devices
#1 Primary 196.00' 60.0 deg x 1.0' long x 0.67' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.53 (C= 3.16)   
#2 Primary 196.67' 15.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   



Type III 24-hr  10-YR Rainfall=4.87"21076-EX
  Printed  8/19/2021Prepared by {enter your company name here}

Page 4HydroCAD® 10.00-22  s/n 10589  © 2018 HydroCAD Software Solutions LLC

Primary OutFlow  Max=2.62 cfs @ 12.14 hrs  HW=196.70'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Vee/Trap Weir  (Orifice Controls 2.43 cfs @ 2.61 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.20 cfs @ 0.42 fps)

Summary for Pond P2: Pond #2

Inflow Area = 1.454 ac, 28.69% Impervious,  Inflow Depth > 2.59"    for  10-YR event
Inflow = 3.87 cfs @ 12.17 hrs,  Volume= 0.314 af
Outflow = 2.60 cfs @ 12.32 hrs,  Volume= 0.314 af,  Atten= 33%,  Lag= 9.4 min
Primary = 2.60 cfs @ 12.32 hrs,  Volume= 0.314 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 194.35' @ 12.32 hrs   Surf.Area= 2,779 sf   Storage= 1,534 cf
Flood Elev= 196.00'   Surf.Area= 6,719 sf   Storage= 9,131 cf

Plug-Flow detention time= 5.0 min calculated for 0.314 af (100% of inflow)
Center-of-Mass det. time= 4.7 min ( 797.4 - 792.7 )

Volume Invert Avail.Storage Storage Description
#1 193.12' 9,131 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

193.12 6 12.0 0 0 6
194.00 2,162 310.0 669 669 7,643
196.00 6,719 393.0 8,462 9,131 12,339

Device Routing     Invert Outlet Devices
#1 Primary 193.12' 12.0"  Round Culvert   L= 81.0'   Ke= 0.500   

Inlet / Outlet Invert= 193.12' / 192.78'   S= 0.0042 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.59 cfs @ 12.32 hrs  HW=194.35'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.59 cfs @ 3.43 fps)

Summary for Link AP1: AP1

Inflow Area = 0.908 ac, 31.98% Impervious,  Inflow Depth > 2.59"    for  10-YR event
Inflow = 2.68 cfs @ 12.14 hrs,  Volume= 0.196 af
Primary = 2.68 cfs @ 12.14 hrs,  Volume= 0.196 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Link AP2: AP2

Inflow Area = 1.454 ac, 28.69% Impervious,  Inflow Depth > 2.59"    for  10-YR event
Inflow = 2.60 cfs @ 12.32 hrs,  Volume= 0.314 af
Primary = 2.60 cfs @ 12.32 hrs,  Volume= 0.314 af,  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 Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=39,558 sf   31.98% Impervious   Runoff Depth>3.69"Subcatchment 100: EX-WS-100
   Flow Length=220'   Tc=8.6 min   CN=80   Runoff=3.76 cfs  0.279 af

Runoff Area=63,352 sf   28.69% Impervious   Runoff Depth>3.68"Subcatchment 101: EX-WS-101
   Flow Length=412'   Tc=12.0 min   CN=80   Runoff=5.46 cfs  0.446 af

Peak Elev=196.77'  Storage=140 cf   Inflow=3.76 cfs  0.279 afPond P1: Pond #1
   Outflow=3.79 cfs  0.279 af

Peak Elev=194.75'  Storage=2,805 cf   Inflow=5.46 cfs  0.446 afPond P2: Pond #2
12.0"  Round Culvert  n=0.013  L=81.0'  S=0.0042 '/'   Outflow=3.09 cfs  0.446 af

   Inflow=3.79 cfs  0.279 afLink AP1: AP1
   Primary=3.79 cfs  0.279 af

   Inflow=3.09 cfs  0.446 afLink AP2: AP2
   Primary=3.09 cfs  0.446 af

Total Runoff Area = 2.362 ac   Runoff Volume = 0.726 af   Average Runoff Depth = 3.69"
70.05% Pervious = 1.655 ac     29.95% Impervious = 0.708 ac
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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 Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=39,558 sf   31.98% Impervious   Runoff Depth>4.75"Subcatchment 100: EX-WS-100
   Flow Length=220'   Tc=8.6 min   CN=80   Runoff=4.80 cfs  0.360 af

Runoff Area=63,352 sf   28.69% Impervious   Runoff Depth>4.75"Subcatchment 101: EX-WS-101
   Flow Length=412'   Tc=12.0 min   CN=80   Runoff=6.97 cfs  0.575 af

Peak Elev=196.81'  Storage=159 cf   Inflow=4.80 cfs  0.360 afPond P1: Pond #1
   Outflow=4.77 cfs  0.359 af

Peak Elev=195.09'  Storage=4,151 cf   Inflow=6.97 cfs  0.575 afPond P2: Pond #2
12.0"  Round Culvert  n=0.013  L=81.0'  S=0.0042 '/'   Outflow=3.59 cfs  0.575 af

   Inflow=4.77 cfs  0.359 afLink AP1: AP1
   Primary=4.77 cfs  0.359 af

   Inflow=3.59 cfs  0.575 afLink AP2: AP2
   Primary=3.59 cfs  0.575 af

Total Runoff Area = 2.362 ac   Runoff Volume = 0.935 af   Average Runoff Depth = 4.75"
70.05% Pervious = 1.655 ac     29.95% Impervious = 0.708 ac



 

11.2 APPENDIX II 
 

POST-DEVELOPMENT CONDITIONS ANALYSIS 
 
 

11.2.1  2-Year 24-Hour Summary Analysis 
11.2.2  10-Year 24-Hour Complete Analysis 
11.2.3  25-Year 24-Hour Summary Analysis 
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.815 74 >75% Grass cover, Good, HSG C  (200, 201)
0.717 98 Paved parking, HSG C  (200, 201)
0.069 98 Roofs, HSG C  (200, 201)
0.762 70 Woods, Good, HSG C  (200, 201)

2.362 81 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
2.362 HSG C 200, 201
0.000 HSG D
0.000 Other

2.362 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 Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=43,439 sf   36.72% Impervious   Runoff Depth>1.43"Subcatchment 200: PR-WS-200
   Flow Length=220'   Tc=8.6 min   CN=82   Runoff=1.61 cfs  0.119 af

Runoff Area=59,471 sf   30.73% Impervious   Runoff Depth>1.30"Subcatchment 201: PR-WS-201
   Flow Length=448'   Tc=13.0 min   CN=80   Runoff=1.76 cfs  0.148 af

Peak Elev=196.41'  Storage=836 cf   Inflow=1.61 cfs  0.119 afPond P1: Pond #1
   Outflow=1.32 cfs  0.113 af

Peak Elev=193.90'  Storage=471 cf   Inflow=1.76 cfs  0.148 afPond P2: Pond #2
12.0"  Round Culvert  n=0.013  L=81.0'  S=0.0042 '/'   Outflow=1.44 cfs  0.148 af

   Inflow=1.32 cfs  0.113 afLink AP1: AP1
   Primary=1.32 cfs  0.113 af

   Inflow=1.44 cfs  0.148 afLink AP2: AP2
   Primary=1.44 cfs  0.148 af

Total Runoff Area = 2.362 ac   Runoff Volume = 0.267 af   Average Runoff Depth = 1.36"
66.74% Pervious = 1.577 ac     33.26% Impervious = 0.786 ac
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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 Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=43,439 sf   36.72% Impervious   Runoff Depth>2.77"Subcatchment 200: PR-WS-200
   Flow Length=220'   Tc=8.6 min   CN=82   Runoff=3.12 cfs  0.230 af

Runoff Area=59,471 sf   30.73% Impervious   Runoff Depth>2.59"Subcatchment 201: PR-WS-201
   Flow Length=448'   Tc=13.0 min   CN=80   Runoff=3.52 cfs  0.295 af

Peak Elev=196.76'  Storage=1,199 cf   Inflow=3.12 cfs  0.230 afPond P1: Pond #1
   Outflow=2.68 cfs  0.224 af

Peak Elev=194.29'  Storage=1,356 cf   Inflow=3.52 cfs  0.295 afPond P2: Pond #2
12.0"  Round Culvert  n=0.013  L=81.0'  S=0.0042 '/'   Outflow=2.49 cfs  0.294 af

   Inflow=2.68 cfs  0.224 afLink AP1: AP1
   Primary=2.68 cfs  0.224 af

   Inflow=2.49 cfs  0.294 afLink AP2: AP2
   Primary=2.49 cfs  0.294 af

Total Runoff Area = 2.362 ac   Runoff Volume = 0.525 af   Average Runoff Depth = 2.67"
66.74% Pervious = 1.577 ac     33.26% Impervious = 0.786 ac
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Summary for Subcatchment 200: PR-WS-200

Runoff = 3.12 cfs @ 12.12 hrs,  Volume= 0.230 af,  Depth> 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.87"

Area (sf) CN Description
13,633 70 Woods, Good, HSG C
14,646 98 Paved parking, HSG C

1,305 98 Roofs, HSG C
13,855 74 >75% Grass cover, Good, HSG C
43,439 82 Weighted Average
27,488 63.28% Pervious Area
15,951 36.72% Impervious Area

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

0.2 12 0.0200 0.90 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.21"

2.2 29 0.0700 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.21"

4.6 34 0.1100 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.21"

1.5 125 0.0800 1.41 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.1 20 0.4500 4.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.6 220 Total

Summary for Subcatchment 201: PR-WS-201

Runoff = 3.52 cfs @ 12.18 hrs,  Volume= 0.295 af,  Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.87"

Area (sf) CN Description
19,564 70 Woods, Good, HSG C
16,571 98 Paved parking, HSG C

1,703 98 Roofs, HSG C
21,633 74 >75% Grass cover, Good, HSG C
59,471 80 Weighted Average
41,197 69.27% Pervious Area
18,274 30.73% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.2 13 0.0200 0.92 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.21"

1.4 19 0.1000 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.21"

6.0 43 0.0900 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.21"

0.6 47 0.0600 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 89 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.4 101 0.0600 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 136 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

13.0 448 Total

Summary for Pond P1: Pond #1

Inflow Area = 0.997 ac, 36.72% Impervious,  Inflow Depth > 2.77"    for  10-YR event
Inflow = 3.12 cfs @ 12.12 hrs,  Volume= 0.230 af
Outflow = 2.68 cfs @ 12.19 hrs,  Volume= 0.224 af,  Atten= 14%,  Lag= 3.9 min
Primary = 2.68 cfs @ 12.19 hrs,  Volume= 0.224 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 196.76' @ 12.19 hrs   Surf.Area= 1,151 sf   Storage= 1,199 cf
Flood Elev= 197.27'   Surf.Area= 1,561 sf   Storage= 1,880 cf

Plug-Flow detention time= 24.4 min calculated for 0.224 af (97% of inflow)
Center-of-Mass det. time= 13.9 min ( 799.4 - 785.4 )

Volume Invert Avail.Storage Storage Description
#1 195.00' 1,880 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

195.00 303 148.0 0 0 303
196.00 716 264.0 495 495 4,112
197.00 1,309 335.0 998 1,493 7,509
197.27 1,561 346.0 387 1,880 8,112

Device Routing     Invert Outlet Devices
#1 Primary 195.35' 48.0 deg x 1.65' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.55 (C= 3.19)   
#2 Primary 197.00' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=2.65 cfs @ 12.19 hrs  HW=196.75'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Vee/Trap Weir  (Weir Controls 2.65 cfs @ 3.02 fps)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond P2: Pond #2

Inflow Area = 1.365 ac, 30.73% Impervious,  Inflow Depth > 2.59"    for  10-YR event
Inflow = 3.52 cfs @ 12.18 hrs,  Volume= 0.295 af
Outflow = 2.49 cfs @ 12.33 hrs,  Volume= 0.294 af,  Atten= 29%,  Lag= 9.0 min
Primary = 2.49 cfs @ 12.33 hrs,  Volume= 0.294 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 194.29' @ 12.33 hrs   Surf.Area= 2,658 sf   Storage= 1,356 cf
Flood Elev= 196.00'   Surf.Area= 6,719 sf   Storage= 9,131 cf

Plug-Flow detention time= 4.8 min calculated for 0.293 af (100% of inflow)
Center-of-Mass det. time= 4.5 min ( 798.0 - 793.5 )

Volume Invert Avail.Storage Storage Description
#1 193.12' 9,131 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

193.12 6 12.0 0 0 6
194.00 2,162 310.0 669 669 7,643
196.00 6,719 393.0 8,462 9,131 12,339

Device Routing     Invert Outlet Devices
#1 Primary 193.12' 12.0"  Round Culvert   L= 81.0'   Ke= 0.500   

Inlet / Outlet Invert= 193.12' / 192.78'   S= 0.0042 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.48 cfs @ 12.33 hrs  HW=194.28'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.48 cfs @ 3.42 fps)

Summary for Link AP1: AP1

Inflow Area = 0.997 ac, 36.72% Impervious,  Inflow Depth > 2.69"    for  10-YR event
Inflow = 2.68 cfs @ 12.19 hrs,  Volume= 0.224 af
Primary = 2.68 cfs @ 12.19 hrs,  Volume= 0.224 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Link AP2: AP2

Inflow Area = 1.365 ac, 30.73% Impervious,  Inflow Depth > 2.59"    for  10-YR event
Inflow = 2.49 cfs @ 12.33 hrs,  Volume= 0.294 af
Primary = 2.49 cfs @ 12.33 hrs,  Volume= 0.294 af,  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 Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=43,439 sf   36.72% Impervious   Runoff Depth>3.89"Subcatchment 200: PR-WS-200
   Flow Length=220'   Tc=8.6 min   CN=82   Runoff=4.33 cfs  0.323 af

Runoff Area=59,471 sf   30.73% Impervious   Runoff Depth>3.68"Subcatchment 201: PR-WS-201
   Flow Length=448'   Tc=13.0 min   CN=80   Runoff=4.96 cfs  0.419 af

Peak Elev=196.97'  Storage=1,454 cf   Inflow=4.33 cfs  0.323 afPond P1: Pond #1
   Outflow=3.79 cfs  0.317 af

Peak Elev=194.66'  Storage=2,502 cf   Inflow=4.96 cfs  0.419 afPond P2: Pond #2
12.0"  Round Culvert  n=0.013  L=81.0'  S=0.0042 '/'   Outflow=2.95 cfs  0.419 af

   Inflow=3.79 cfs  0.317 afLink AP1: AP1
   Primary=3.79 cfs  0.317 af

   Inflow=2.95 cfs  0.419 afLink AP2: AP2
   Primary=2.95 cfs  0.419 af

Total Runoff Area = 2.362 ac   Runoff Volume = 0.742 af   Average Runoff Depth = 3.77"
66.74% Pervious = 1.577 ac     33.26% Impervious = 0.786 ac
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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 Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=43,439 sf   36.72% Impervious   Runoff Depth>4.97"Subcatchment 200: PR-WS-200
   Flow Length=220'   Tc=8.6 min   CN=82   Runoff=5.48 cfs  0.413 af

Runoff Area=59,471 sf   30.73% Impervious   Runoff Depth>4.75"Subcatchment 201: PR-WS-201
   Flow Length=448'   Tc=13.0 min   CN=80   Runoff=6.33 cfs  0.540 af

Peak Elev=197.11'  Storage=1,642 cf   Inflow=5.48 cfs  0.413 afPond P1: Pond #1
   Outflow=5.18 cfs  0.406 af

Peak Elev=194.99'  Storage=3,720 cf   Inflow=6.33 cfs  0.540 afPond P2: Pond #2
12.0"  Round Culvert  n=0.013  L=81.0'  S=0.0042 '/'   Outflow=3.45 cfs  0.540 af

   Inflow=5.18 cfs  0.406 afLink AP1: AP1
   Primary=5.18 cfs  0.406 af

   Inflow=3.45 cfs  0.540 afLink AP2: AP2
   Primary=3.45 cfs  0.540 af

Total Runoff Area = 2.362 ac   Runoff Volume = 0.953 af   Average Runoff Depth = 4.84"
66.74% Pervious = 1.577 ac     33.26% Impervious = 0.786 ac
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